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HEC2 RELEASE DATED NOV 76 UPDATED FEB 1977 
i · 
' 

ERROR CORR - 01 
MODIFICATION ,o~51,s2 

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

r. r C l Q vt 1;,.11 l..4-i, ;c ~;-e_ .--~c.___ _________________________ -.J.__:__v1.....:...!..t_i.,.,_:_ _____ _c::..~_,__ ____ _c1'.__ _______________________ _ 

T1RATING CURVE· 
_, T2EASTERLY BYPASS IN COMST,OCK TWP, 
, L_____JT!..,L ___ ~Kn.A..!s.!1A.!:!M.t:U.J.U::O~RL.:-:....!:C0L!.:!.SLL.!L'LJ'.!L.._t_.rt...C... ___________________________________________________ _ 

I. 

J 1 IC HECK ING NINV ID IR STRT METRIC HVINS Q ~SEL FQ 

0. 0. .o. 0,000000 0,00 0,0 0, 766.870 0.000 

J ' NPROF IPLOT PRFVS XS ECV XSECH FN ALLDC IBW CHNIM !TRACE 

1 , 0 0 0 0.000 -1.000 0,000 0.000 • .GOO 
·J u.ooo 0.000 0. 000 0.000 

J, LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

c._ ___ -_,1....,,0,._..-"0'--"0'-'0.____-_,1'-'o"--'.'-'o'-'-o'-"o'----"O.....,.,_,O"--'O=O"-----'o"'-' • ._,O,...,O"-'O"-----'•,,__._0 O • .... -- _ 0 ,._ 0 0 o~-~o .ll0~O ___ Q __ 0 0 0 0. O OD 0...J) .. ~•--------------
QT 
NC 

5,000 6780.000 6780,000 6780,000 6780,000 6780,000 0,000 
09120 0,120 0,035 0,100 0,300 o,ouo 0,000 

VALLEY SECT. JUST D/S OF OXBOW (COMSTOCK TWP,) 

•• 000 0.000 
0.000 0.000 

~-----------------'----------------· ---
X 1 15.000 34,000 2073,000 2222,000 0,000 0.000 0.000 0,000 0,000 
GR 769,~UU 224,0UU 767,UOO· 426,000 784,400 552,000 764.200 720.000 778.200 

0,000 
o.aoo 

0,000 
1088,000 

.---G~R'---__ 7_6_9~, _2~0~•--~1_41 2 ._Q_Q_0 __ --=7--=6=-=6,_._,0:c...:Oc.c•=----'-1?J..1_._QJ)-=0 ___ 7__6_7_,J_IJ_Q _____ J88_Q_,,_Q.Q_0__ ?~_6_,_~_Q0 ___ 1~..c..9=5_0~•-•_0_0 ___ 7 6 2_._Q_OO · 
· j GR 763,000 2066,000 762,700 2073,000 757,800 2085.000 753.300 2123.000 753,600 
. i GR 1s4,uou 2113. •• o 757,60 • 2210.000 760,9 •• 2222.000 763.o •o 22so.ooo 763,200 

2 o 1 s • o_o-=o __ 
2148,000 
2420,000 
2736,000 I GR 768

1
800 2508,0Q_Q 766 1 400 2566,000 763,500 ___ 259G,~O_O_O ___ 764,400 2728,000 767.600 

GR 770,400 2820,000 768,700 3246.000 772,200 3260.000 77 • .600 3294,000 776.200 
GR 779,200 3474.000 779,200 3758,00U 782,800 3774.000 783,400 3902.000 0.000 

~---'-N.:..:C"--. __ -=..o .lL.!.1.=.D..:::.O ___ ..=O:..t....c1c...:D::..:U"--. __ -=..o .._0=3 ~5 ___ _.:0:J..__;1 0 0 Ll _Q_Q__ 0 , 0 0 0 . _ Q_t_Q_Q O O • 0 0 0 0 • 0 0 0 
QT 5.000 5000,000 5500,000 6500,000 6700,000 6780,000 D.000 0.000 0,000 

3456,000 
0,000 
0,000 
0,000 

L-----------------------------------·-·----------------------------------
VALLEY SECT, APPROX, 2325 FT. DIS OF RIVER ST, BRIDGE 

~_.c.X.,_1'---__ ,.c..6_z... _u.c..o_u ___ 1_9_c,.__co_•'-(_l --'2c=...D_5_6~, 0_0_0 __ 2-=..:2=--:c..O .:;_6 ,e..., o=o=o ___ __:.4-=..5 0 ,_o O O ---·- 4 5 o.~•~0_0_0 ___ 4_5_9 ,_Q_O Q. ____ __:D::.i..:D:::.:D:::.:D:::__ ___ ..=OJ...::0..::0~0:_.. __ __:D::..L.:0::..:0::.cO:::__ ___ _ 
· I GR 769,000 146,00U 768,700 390,000 767,600 592,000 772.900 838,000 771.600 1172.000 . ,_ .: · L G R 7 0 6 • u o u 1 7 2 8 • n o o 7 6 7 • 9 o o 1 8 6 o • o o a 7 6 4 • 6 o o 2 u 1 o • o o o 7 6 3 • 2 o o 2 o s 6 • o o o 7 s a • 9 o o 2 o 6 4 • o o o 

._G.::..R:.:_ __ 7:....:5:...:3::..:•,e_7_::0::..:U;.____:2::...:1_c[]-=6-".-=U-=G·..::o __ _:_7..::..5_:_4 _,,__. ::::...2 ::::...o ..::..o __ =-.2 ..:_1 .::..3 ..:_1 "-'" o:...:o:...:o=-----7-=S::..:4~, 4 O_ o __ 2 1 S 6 • 0 0 0 7 5 7 • ~.Q. Q, __ ..=2~1 _,_9-=3...:e•-=0-=0..::.0 ___ 7-=-.5 -=-8 i.• ..,,..9-=-0 =-0 _.-2:::.:1.:....9.:....8"-',L.:0::..:0=-=0=------
G R 762w000 2206,000 764,300 2214,000 765,000 2242.000 764,400 2334,000 0,000 • .ODO 

L 
---·---- -- -- -- . --·--·---- ·-----

VALLEY SECT. APPROX. 1700 FT, DIS 0 F. RI VER ST. BRIDGE 

./. X1 1 7 UDO 2 9. O_QD 2424,000 2576.o_oo -· 640, O_Q 0 ~b0,000 650,000 0.000 0.000 o.oao . 

GR 771 .. uou 104,000 768,800 494,000 769,500 .. 6 3 2, DO 0 772.200 664.000· 768.400 684,000 
:-- GR 772.600 818.000 770.600 902.000 777.800 1092.DOO. 774.200 1222.000 776.600 1282.000 

GR 769 600 1464 000 -- !I ___ --- 769 600 1530 ODO --------•----- --
771 800 
-·-····•··· 1_ssg_,ooo 7 70 40 0 - - - .. __ t._ -- - 1784,000 7.§J_,_?_00 2054 000 

,, GR 769,600 2306.000 763.700 2424,000 758,300 2431,000 755,,200 2464.000 754.500 2484,000 
GR 755.300 2500.000 756.300 2544.000 758,200 2564,000 762sOOQ 2576.000 765.600 2582,000 
GR 763 800 2600 000 763 600 2 704 ODO 767 800 271~000 769,600 2748,000 0 000 0 000 

.._,_ 

t \ VALLEY SECT, APPROX, 1100 FT. D/S 0 F RIVER ST, BRIDG~ ,, 

X1 18.0.00 31,000 2874.000 3018,000 Slt0,000 590,0D0 560,000 0,000 0.000 0.000 
GR 771,100 210.000 770,200 458.000 770,600 714,DOO 770.000 952,000 770.400 12so.ooo 
GR 776.000 139Li,OOO 775 200 142.8,_000 ___ 777,4_00 ___ J 574 .0_00 776 800 -~----·•, ---- 1738,000 7 7 1_.,_JJ) 0 1842 DOD 
GR 769,600 1906,000 768.500 2012.000 768.400 2038.000 770.400 2084.000 771,300 2216.000 
GR 765,800 2454.000 768,800 2568,000 767,400 2662,000 768.000 2796.000 767.200 2826.000 
GR 763 100 2874.000 759 500 2 8 78 000 7 5 6 ,J)_QO 2 90_~. DOD 755 300 ------ -•------ 2929.000 756.300 2945 -ooo 
GR 759,500 3012,000 763.600 3018,000 764,600 3048,0D0 763,000 3084 .ooo 760.600 3096,000 
GR 764.200 3130,00U 0,000 0. DO 0 0, 000 0.000 0.000 0.000 0.000 0.000 

-·-·- ----- --

VALLEY SECT, JUST D/S OF OXBOW CONFLUENCE 

X1 19,000 0,000 0,000 0.000 300,000 300.000 300.000 0.000 0.000 0,000 
EJ o,uou o,oou U,000 0, DO 0 0,000 0,000 0.000 o.oao 0.000 0.000 

"' 
:, 

- . --- --

r---------------------------------------- -~--

' 

r·---------------------------

-- ___ ,, __________________________________________ ~. ··-·· -··-
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SUMMARY PRINTOUT TAB LE 150 

SECNO XLCH ELTRD 

1s.aoo 0,00 
15,000 o.oo 
1 'IQ O Q o.oo 
15.UDO o.oo 
,s.uuo 0,00 
-
16. • 00 450,00 
16,000 45 • .ao 
1 0 45 00 
16,UUO 450,00 
16,000 450.00 

17.UUO 650,00 
17,UOO 650,00 
1 7 ODO 650 uo 
17,UOO 650,00 
17,UOO 65 • .oo 

18,UUO 560,00 
18,000 560,00 
1 8 OU 560 00 
18,000 560,00 
18.000 560.00 

19.IJUO 3u • .oo 
19,000 30• .oo 
1 9 uuo 300,00 
19,000 300.00 
19,UUO 3UU LlU • 

KALAMAZOO R-COMSTOCK TWP 

SUMMARY PRINTOUT TABLE 150 

0 DO • 
o.oo 
D,OQ 
a.a • 
U 00 • 

0,00 
0,00 
0 00 
o.oo 
o.oa 

0,00 
u.oo 
0 DO 
U,00 
o.oo 

U,00 
o.oo 
a 00 
0,00 
0,00 

o.oa 
o.oo 
U,00 
a.oo 
u,uo 

ELLC ELMIN Q 

0. 00 75;3.30 6780~00 
0. 00 753.30 6780,00 
0. 00 753.30 6780,_00 
0. uo 753.30 678 • .oo 
a. uo 753,30 6780,DO 

U,00 753.70 5000,00 
a.a• 753.70 5500.00 
a .Q_Q 753..20 6 5 0 Q_,_QO 
o.oo 753.70 6700,00 
a.a• 753,70 6780,00 

- -a. oo 754.50 5000,00 
0 00 • 75 4 ·• 5 0 5500,UO 
o.oo 754,50 6 5_Q_Q_,_QO 
0. uo 754,50 6700,0U 
0 I 00 754.50 6780.DO 

o.uo 755.30 5000.00 
o.oo 755.30 "'"'QP 00 .J .J LJ • 

0 00 755.30 6500 DO . - - -•----~ 
0. OD 755,30 6700,00 
0. 00 755.30 6780,00 

0,00 755.30 5000,00 
0. uo 755.30 5500.0U 
0 • _Q_O 755 -~-Q 6500 00 -- --•-•·-· · . - -

a. oo 755,30 6700,UO 
o.uo 755,30 6780,00 

. ---·- --

,--------------------------------•--· -----

SECNO Q CWSEL DIFWSP DIFwSX DIFKWS 

CWSEL CRIWS 

766.87 o.oo 
766.87 o.oo 
766 87 0 00 
766. 87 0. OD 
766.87 o.oo 

767,02 0 I 00 
767.00 0,00 
766 97 O_._Q 0 
766,97 0, 00 
766,97 0,00 

767.15 D, DO 
767.16 0, 00 
767 ~a o_. o o 
767 ,.21 0, 00 
767.22 0,00 

767.27 0, 00 
767.31 0,00 
76 7. 40 D LQ_O 
767 .42 0,00 
767.43 0,00 

-------· 
767.37 0. 00 
76 7. 4 2 0. 00 
767 ._55 a oo ---· I . . -

767.58 o.oo 
767 .59 0,00 

T0PWID XLC H 

15,000 6780,00 766,87 o.uo o.oo 0,00 1029,93 0,00 
15,000 6780,00 766,87 0,00, o.oo 0,00 1029093 0,00 

EG 10K*S VCH AREA • 01 K 

-
767.04 2.77 3,52 3684,92 407 •.: 
767.04 2,77 3.52 3684.92 4070 .. 
767,04 2177 3152 3684,92 4070,: 
767.04 2.77 3,52 3684.92 4070. ~ 
767.04 2.77 3.52 3684,92 4070.: 

767.15 1 • 97 2. 91 2301 .so 3560.C 
767.16 2. 41 3. 21 2284.91 3543,' 
767 1 9 3 39 3 81 2272124 3529,'.:: 
767.20 3.61 3.93 2268.91 3526,C 
767,20 3,70 3,97 2267.61 3524,C 

767,28 2.10 2.93 2331.18 3451,s: 
767,32 2,52 3,22 2340.23 3461,f,' 
767 41 3,48 3.79 2357.89 3482.3. 
767.44 3,69 3,90 2363.22 3488,.: 
767.44 3,77 3.95 2365.68 3491 .::: 

767.43 3,03 3,32 
·----

2037,51 2 8 7 0 , 1 I, 

..., , - r' 0 ~ ,r ~ 3,64 2051 .82 2889.1' (0(,-:J .) • 0 i::: 

767 66 4 88 4.25 2092.55 2942,St 
767 ,69 5, 1 4 Lt • 3 6 2102.10 2954.9L 
767,71 5.25 4. 41 2106,17 2960.1: 

- - --- ---
767.52 2.93 3,28 2075,52 2920.29 
767.60 3.46 3.58 2102.31 2955.22 
767,80 4,59 4 • 16 2166,16 303 3 ,._zr, 
767.84 4.82 4.27 2181.47 3051.0'i 
767,86 4, 91 4.32 2188,18 3058,67 

,------'-1-"'s ....... a'-"'o'--""o,__,6<..!-1-"s'-"'o, .... ....,o,,_,o.__ _ __._7_,,,_6.,,_o .... , .,,_8.!...7 ___ _,,o,......,,oc..,,o,__ __ ....:,Lo .. o=o ______ Q_,_o o._---'-1~0 2 9. 9 3 . --~o .._Q •, __________________________ _ 
15,DUO 6780,00 766,87 0,00 0,00 0,00 1029.93 0,00 
15,UOO 6780 0 00 766,87 0 0 00. 0 0 00 0,00 1029.93 0,00 

~---------------------------------· -----
16, 000 sooo,oo 767, • 2 o.oa 0,15 o,oo 604.54 45• ,oo 
16,000 5500,00 767,00 o.oo 0,13 o.oo 598.56 450.00 

~ _____ 1 _6------=U~U=•-~6_5~0~0~0~0~ __ 7_6~6~9_7 ___ --=--o o~o ___ ~O_.JJ) ____ •~-- •~•--~5 9 3 9 6 4 S __ Q_.__Q_0~--------------------------
16. 0 U D 67•u.oa 766,97 o.uo 0.10 o,oo 592.74 45 • .ao 
16 1 UUO 678U. •O 766,97 0,00 0,10 0,00 592~27 450,00 

17,,000 
i?.000 
1 7 OU • 
17,000 
17,000 

5000,00 767,15 o.oo 0,13 o.oo 552.04 650.00 
s5 •o.oo 767.16 o.oo 0.16 o.oo 554.32 6so.oo 
6500 00 767 2D 0,00 0,23 0 00 558 75 650 DO 
67 •• .oo 767,21 o.oo u.24 o,oo 56• ,07 650.o • 
6780.00 767,22 0,00 0,25 0,00 560,69 650.00 

,a.ooo sooo.oo 767.27 o.oo 0.12 o,oo 425.98 56• .oo 
,s.ouo ssoo.oo 767,31 o.oo 0.14 o,oo 429,95 56• .ao 

____ __.!.1~1::1~.~u!...!:u~a!__~6,!..;s~o~o:!..J,•-.:o~o=!__..:.___!_7~6.,.!_7__..,..:!4~•----" •c...1.L:u:..!o,__ __ .....co~. ::::..2.•~----::•:--"-::o-=o'-_4_~J_._o . ..;6 ___ 5 ~6 Q_LQ_• ______________________ _ 
1s,ooc 67 •• .oo 767,42 o.oo 0.21 o,oo 448,72 56• .ao 
,~.uuo 678G~OO 767.43 o.uo 0.-21 • ,DO 452.41 560.00 

19,000 
19.UUO 
1 9 

... 
-

- ---- ·,l..w\J <:; --

sooo,oo 767,37 o.oo o.o9 o,oo 436.45 300.00 
550U&UO 767.42 0,00 0.11 0.00 ~l~~ 0

~ 
7

nn n~ 

650• .nn 7 ~ 7 c"' ~ --

1 
'. 
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---------··-----------------·-·----
c 
T1RATING CURVE 
J2EASTERLY BYPASS TN COMSTOCK TW 
T3 KALAMAZOO R-COMSTOCK TWP 

0 • 2. 0 • 

J 2 t~ PROF I PLOT PRFVS 

• o o_o -1 _ooo 

STRI ME.I.UC 

0 • 0.000000 o.oo 

XSECV XSECH FN 

CkO_O O D. 00_0 O_._Q_Q_O 

H_V_I NS Q 

o.o o. 

ALLDC. IBW 

0.000 ~DO 

J5 LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

w_s El F 

766.870 0.000 

CHNIM 1TRACE 

a. ooo 15.000 

0.000 -10.000 -10.000 0.000 0.000 0.000 o.oou 0.000 0.000 0.000 
5,000 6780,000 6780,000 6780,000 6780.000 6780.000 0.000 0.000 0.000 0,000 

.---'-l~r~: __ __,a"-&-. 1,_,2,,__,o"------'•,,_,a.-1..L.!:.C20"'-----'o::....L.-'. a:..;3:::....:::_5 ___ --=-o.a..., _,_1 o"'-=-•----=-•~,- 3,,,__•~o ____ Q.""-'o=-=o~occ.-. ___ o=-•-•~o-=-o ___ _:::o__._ • ...::,o...::,o-=-•-----=•__._,_:::oc.::o=o'---------=•__._.--=o--=o=•------
QT 

.__ _____ .lL.L:L_..L_._L_...E_,_y~sw.E._,_Cc.J,T__..'--"J· US I D / S Q__LQXJll)_W C C 011S IO GJLJ_W_~ ~l __ ---------------------------------------

1s.ooo 34. •• o 2073.ooo 2222.000 0.000 0.000 0.000 0.000 o.ono 0.000 
" ~--',U."}_ __ ~.L..,..=u•..u.• __ ~2. 2 4 • o_o..,_,o.._ __ 7,_,6.L._Q_o_o..__--'-'4· 2.Q...._Oll o~ __ 7_8_4_.lt OJ) __ ~~-5.2.. •. 0.n o 7 o 4 2 no 7;:, o • on o,,__ __ c._7 .;....7-=8 ..... -=2--'-'n~n __ _c1c....=oc..cac....csC-'.,_,o~n-'-'o"---__ _ 

GR 769.20• 1412.uoo 766. • oo 1112.000 767.100 1sao.ono 766.4 •• 195• .oao 762. • no ?01B. • no 

x, 

GR 763.000 2066.000 762,700 2073.00Q 757.800 2085,000 753.300 21~3~000 753~600 ?148.000 
.____,.,_a __ _,_7~s<-=4 ...... __,o"-'o-Lia..__...___2173 • o..oa 7 5 z. 6 no 2-2J o. q a o _ _?_6_Q. 9 no 2 2-2.2-...0 no __ 7 6 3_.._oo"-..!o,!___ __ 2~2"-_ !=.8~0 .... ,-'..'n..!.!.o-"'o __ --'.7..!:6~3,_,:,_,2e...:-o_,_,n.,__ _ _.,_? ..c_4 =--2 =o ... _ =o=o=o ______ _ 

• 1 GR 768.BOO 25 •8. • oo 766.4 •• 2566.ooo 763.500 2s9 • .ono 764.400 27?8. • no 767.600 ?736. • no 
GR 770.400 2820,000 768.700 3246.000 772.200 3?60.000 770.600 ~294,000 776.200 1456,000 

~__,._R 7 z 9 • 2 o o 3 4 7- 4 • o o o 7 z 9 , 2 o o 3 7 s 8. op o 7_8_2 .• ~JJ o 3 7 7 4 LD no 7_8 ~_._4_• o 3 9 o 2 • o-"'-o-=-o ___ _:::o--.--=oc.:..:n-=o ___ ___::::o-.L..=o--=o-=0-----
1 · QT s.ooo 50,000 80.000 100.000 150.000 200.000 • .DOD 0.000 •.• no 0.000 

NC 0.100 0.120 o.035 • .60• o.soo o.ono a.on • 0.000 o.ono o.ono ,, 
I>, 

3'1' ~ '--------------------------------------------------------------------------
- I ..;C 

'' D/S FACE OF WESTERLY KING HWY, BRIDGE EASTERLY BYPASS CHANNEL 
. ' ~------------------------------------·-----------------------------------
1' x1 16.1 •0 14~000 2669.s • o 2682.5 •• 600.000 . 225,000 425.0 •• a.a •• a.on• 0.000 

'.: 1...- -1 1 G R 7 6 9 • 2 o o 2 '• 5 s • o o o 7 6 8 • 1 o o 2 5 6 8 • 5 o o 7 5 7 • 7 o o 2 6 6 3 • 2 n o 7 s 6 • 2 a o 2 6 ti 9 • s o o 7 s 6 • 2 o o ? 6 6 9 • 6 o • 
R 7 s 6. 20n 2675. 6 no 756 2 nn 26 75. 7_0_,,,D ___ __,_75-t.~..9J~J_?.6 76, 3p0,,,__ ____ 7_~q_.lOQ __ _:-:2....:::6_,_7.....;.6~,._4:....::0:....::0=✓---7~56 •. llt0 ___ .,_?=--6=-8=2.._. _.c._4=•=--•--- __ _ 

' ,, 
-
' 

.) 

GR 756,200 2682.500 759,ooa 2688.800 768.200 2783, • no 769.200 2800.000 o.ono 0.000 
ss 1 .25 • 2.1so 2.6 •• 0.000 10.800 o,ano 57.6• 0 a.no• 75S.9n• 755.50• 

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

U/S FACE OF WESTERLY KING HWY, BRIDGE EASTERLY·BYPASS CHANNEL 
',\ 

,_ X1 16,400 14,000 2669,500 2682,500 81.000 81,000 81.000 • .ODO 0~000 0.000 
, __ ,J x2 0.000 0.000 1.000 761.100 769.200 o,ono 0.000 o.noo o.ono o.ono 

, • ,----'-'-'-----'-..,___.__.,,_,,,_""---...lo...:I~B__..Jl.O_O 7 6 9, 2l) o ___ _.,,,o_._a o.c...,o:,___~2 .. -=-6=6_,_9, ___ 2_110~ ___ , 6 9. 2-_n.,_,o,,__ _____ Q_.JlO.Q __ -'=.2-"'6:..,cn:_:9.......•....::6::...cn:...::o"-__ 7,__6=-=9_:1_n •----'-7-=6.....;.1_.·'-7-'-n:....::o=----

'-
I 

_I 

,_ 

B T 2675,600 769.200 761,70• 2675.700 769,200 o,ono 2676.300 769.2 •0 • .ono ?676.400 
BT 769,200 761.700 2682,400 769.200 761,700 2682,500 769.200 D.OflO ?800.000 769~20 • 
s r . . .... ... a. oo_•~---fJ~ . .JJ_o_o ___ ~•- o o o Q_._o C1 o _o ._O_Q_Q__ o_ •. Q_Q o __ ()_~.Q.O o o oo o o ...... -=-o_n o~ __ _cco_. •. o n-'-'o'------
G R 769,200 2458,000 768.400 2568,500 758,200 2663.200 755,900 2669.500 755.900 ?669.600 
GR 755,900 2675.600 755.900 2675.700 756,900 2676.3(10 756.900 2676.400 756.900 2682.400 
GR 756,900 2682.500 758.9 • 0 2688.aoo 767.Boo 2783, •no 769.200 2soo:noo o_onn o. • no 

VALLEY SECT. THRU CENTER OF OXBOW 

1 x, 17,000 16.000 3344.500 3504,000 875.000 1450,000 1175.000 1------------------------------------. -·-·-·--·-------- 0.000 a.on• 
3250.000 762.600 

a.ooo 
3304.000 

' -~-:~--'~'-'~-~:~~~~-~--~~-;-~~_:-~~-~,.,_ __ j,~~"-'~'-':'-';C-.l~,U~,1---'"~j_;I:_~ ~ ~. ___ ;L.,~~~!....••. ~-g-~-----~ ~~1-~~ g ~--·· --- ;_~ ~-:~.~g- 3404. 50.0=-__ 7 5-2_.1_00 
3489.500 766,000 

3 4 2 2 • Q_Q_ •~-----
35 • 4.000 

' " 

'\ 

G R 755,o•o 3444.soo 758.7 •0 3479.5 • 0 760.5 •• 3484,Soo 761,60 • 
0.000 o.ono 0.000 769,6• 0 3534_000 0.000 0.000 0.000 0.000 a.ooo r.:o ~ " 

,----------------
D/S FACE OF EASTERLY KING HWY.BRIDGE - EASTERLY BYPASS CHANNEL 

X1 18.200 11.000 3200,900 3207.100 
GR 769,500 3002.000 769.500 3088,000 

,---__;:,,.G_._,__ _ __,_7'"'--'-7.a.X-.IJ...>J__--"3'--'"'-"J_J_.,,_0.,,.__0 _ ___,7'-"5,_,_7_...2=!0=0-!,!_0_---'3:0,2_Q7_._Q_Q_O 
GR 770.800 338• .ooo 0.000 • ~ODO 
SB 0,000 1,740 3,000 0.000 

75• .ooo 1250.000 1010.000 0.000 o.ono 0.000 
769,1 •• 3096,0no 758.200 3194.8 •• 757. •no 32 •• .90• 
7 5 7 _o_o . .,,,,.o_-=3 2 o 7 1 n o'-_--'-7~5--'--7-"-"-8 o=-o=-_-'3=--'2=-1-'-'1.c_,a..c2;c..co.c..=o,:c__,__c_?-=6:.....;.9_,,._4...:._cn=o---'---3=3_;_1 =2 _._. =-o .:..:...n =--o ___ _ 

0.000 •• • no 0.000 0.000 o.ono o,ono 
6.000 o.onD 31.soo o.ono 7s7.6no 757.ooo 

U/S FACE OF EASTERLY KING HWY. • RIDGE ~ EASTERLY BYPASS CHANNEL 

11 .oo• 320• .900 3207.1 •• 11.000 77. • no 77.o • o • .noo • :on• o.ono 
0.000 1.000 762.soo 769.sao o.onn 0.000 o.nno o.onn a.on• 

L..___1,L,L ___ u_,.u..u.u..__.-LJJ.13 8 • D n O 7 6 9 • 5 • 0 0_ .... 0_[1,.,_0 -~3..t..e..21 O.Q-2._0 0.,__~7 ..... -,LO.. ..... O_Q_n,__ ___ O_._Q_o_ 0 3 2 O 1 • 0 0=0.,_ __ 7.,_7i_lL_,O'"-'n"'"'o"'"-__ _,_7=-6, ~ =-8 n'-'-'O,,__ 
er 3201.000 77 • .o •• 762.soo 32•7.1 • 0 77• .aoo o.ono 3380. • oo 77 • .8oo a.on• 0.000 

x~ 
X2 

18.500 
0.000 

GR 769,200 3002.000 769.500 3088.000 769,100 3096,000 759.300 3194.800 757.600 . 3200.900 
__ G_i:,...R ---'7_,5J_._6_D_D _ _.,3__..2_....0 1-JJ_O_Q _ _,7.5.]_.....6.JJ,__,,0 __ _..,3 2.0L._Ql)_O 7 SL._6_0_0 3_2_0_7_. _ _1__0 D 7.~.a .• 4 O 0,,_ _ __,3"--'2'°-. 1-'-3~, 2"-'n"-'o"'--__ 7,.._6""-9~~ 4..c_n~Oe,__ __ ~_!_.:3~1.!...c2~. o!:!..n~•-----

G R 110.aoo 338• .ooo 0.000 0.000 0.000 0.000 o.oao 0.000 o.ono o.ono 
EJ o.oao 0.000 0.000 o.ono 0.000 a.an• o.ono a.no • o.ono o.ono 

FLOW DISTRIBUTION FUH SECNO= 15.00 CWSEL= 7 66. 8 7 

2734_ 
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************************************************** ----------· ---·. --·· ---·--·--

Ii:,, I 

H E C 2 R E L E A S E D A T E D N O V 7 6 ·u P D AT E D F E B 1 9 7 7 
ERROR CORR - 01 

I . ._' __ _!Me,!_O~D .=-1.!.....F ,!,_.I .!t...c o..A ..LT_._I.!,!_01.LN __:_-_.:!_5.!,!_0.£_, .:!...5....!...1..L,.:!..s .... 2 __________ --'------------c--------------------------------
************************************************** 

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

'" ·KALAMAZOO R-COMSTOCK TWP 
',{'.) l l 

,.' 

.. L,, • 
: , c____ ___ ____;S,.__,___.._,_,__O=--__ X,_,_......._,_,._ ___ ......... ..1-U.-"...D __ __.~.Li..1s..L .k..c ---~E .k.L..!_!M . .1,..I u_N ___ ~Q ____ ..,._C ..!!.W.::<..S . .._E ,,,_L ___ c.,,_ n_R ±..l .n\./ . .:,,..S ___ ...,,E~G ___ ____!._1..¥0.!.!K....:::*~S ___ J.V..Y.C...!..!H ___ .pA R EA,__ _ __. 01}'. 
l f 

15,000 
15.000 
15,000 

-15,UOO 
15 00 

o.oo 
o.oo 
0,00 
o.oo 
0 DO 

o.oo 
0.00 
0.00 
0,00 
0 DO 

o.oo 
o.oo 
0,00 
0,00 
o.oo 

753,30 6780. •0 766.87 o.oo 767.04 2.77 3.52 3684,92 
7 s 3 •. 3 .. o,,,_ _ _.:6~7-=8 Q...Jl.O,._ _ _,7 6 6 . .....,8~7'----- Q, ...... _,,o~o'---_....:.7.,:,:6'....!,7_..--"'0=4'---__ ,..,,2,._,.L.:.7__,_7 ___ _;::3,_,.L.:s'-"2o._____.3=-=-=6 B_L_ 9 2 
753.30 6780.00 766.87 0.00 767.04 2.77 3.52 3684,92 
753,30 6780.00 766,87 o.oo 767.04 2.77 3,52 3684,92 
7 5 3 ._3 o 6 7 a o • a a 7 6 6 • 8 7 o • o o 7 6 7 • a 4 2 • 7 7 3 • s 2 3 6 a 4 • 9 2 

4070. 
4070, 
4070. 
4070. 
407Q. 

V" 16,100 425.0Q Q.0Q o.oo 756,20 50 0 00 767,23 Q,QQ 767.23 0,01 Q,16 1028,22 660. 
: : ,..------'1'--"6'---"•'-'1__,,0,_,,0'---_.....:4__..2_,,_5......_ • ..,._0.,,.,0 ___ =-0_.._ "'-0 0,,__ __ _,0"""'.,.__,0,,_,0,,._ _ _,_7~5 Q...,_..2_.,,,O.__---"'-8 Q_. 0 U ? 6 7. 2 3,.. ___ 0_._Q_Q, __ -"-7--"'6...,_7.-•..=2=3 ___ .::c..Oi., -=-0 ..,_1 ----=•"---'.L.:2::....,5"-----'1c...;:0:..:::2=-=8=--,•-=3-=6'-----=--6 6.J • 

16.100 425.00 0
0
00 0,00 756,20 100.00 767.23 0,00 767.23 0 0 02 0.32 1028,31 661. 

~--- 16.100 425,00 0,00 0,00 756,20 150.00 767.23 o.oo 767.23 o.os 0.48 1028,31 661. 
, .__ ____ 1.:....:6,.__._-'-""',._ __ 4...,_.._""-"-'"'-""----•=---"'o_ o,,_ __ --=-o ---=o-=o __ ..,_7 ti.a-2. a 2 a _a • o o 7 6 7 • 2 3=------=o _._ o o 7 6 7 • 2 3 o • o 9 o • 6 4 1 o 2 a • o 7 6 6 o • 

16,400 84.00 769,20 761,70 755,90 50.00 767.25 o.oo 767.25 0.01 0.16 1013.61 631. 
1 6 4 oo 81 o o 7 6 9 2 o ? 61 7 o 7 s s. 9 o__ a •---=-• =-o _ _,7_;;6:...:.7__.-=2...:..9 __ --=o_,_o=--=-0 __ 7.:_6=-7'--'.L...:2=-9'------=o:.....•,'---0--==2 ___ ....::.o_._,.c:..2..:c..5 _ __;_1 -=-o =-2 _1 "-' 4..c..;5=---__ 6 3 7 . 
16,4UO ·81,00 769,20 761,70 755,90 100.00 767 0 33 0,00 767 0 33 0,02 0,32 1028,70 642 • 
16,4UO 81.uo 769,20 761,70 755,9• 1su.uo 767.45 u.oo 767.45 o.os o,47 1053,89 660. 

'-------1'-'6~.L.o"'-'-'-___ a=-1,_ • ._,o,._,o,,_ __ 7,_,6,<_9~. =2 o,,___ _ __:_7 "'-6 .,___1 .... _ -'-7 _,,,_0 __ ..,_7 =s .,,,,s ...... .:....9 ,,,_o __ 2..QJL. o o 7 6 7 _Q_;, o o o 7 6 7 • 6 3 o • o 9 o 6 o 1 o s 9 • 6 6 6 8 s . 

. L, 

.. d 

:, . 

755,00 so.oo 767.25 0,00 767.25 o.oo 0,03 2326,34 3105. 
7 s 5 • Q_Q ___ 8 o -•-=o=o __ 7:;__6=....;7 _,,1__9 ___ 0 ._o_o __ 7 6 7 ._. 2=-9.:.._ __ --=-o .LI ;::_a ;::_o ___ a • o s 2 3 4 s • 4 4 31 3 u • 
755,oo 100.uo 767,33 o.oo 767,33 o.oo 0.06 2363,23 3154. 
755,00 150.00 767.45 oeoo 767.45 0,00 0.09 2426.08 3236, 
7 s s • q o _f o_Q... u o 7 6 7 6 3 Q ..• _Q_o 7 6 7 • 6 3 o • o a o • , 1 2 s 1 7 .,_2_5 __ 3_3 s 4 • 

i7,0UO 1175,00 0,00 0,00 
-' ,------1-'-7'-A-O~O .,._O _ ___,__1 _,_1 ..:....7 .::....5 _.._O"'-"'-O ___ =O.i.=0.:::..0 ___ =..,0 0 0 

17,0UO 1175,00 O.OO D.00 
17, •• o 1175.00 • ~on o.oo 

L-------1~1'----"-'o~o=-o:e-_.,_,_1-'-7~5~0=0"'-----=-o.i-=..u~n ___ ~.uo 

18,200 1U10,00 0,00 0,00 757,00 50,0U 767,25 0,00 767.25 0,01 0,21 934,26 482, 
.-------1.:....:1:1~2=-u-=-o=--_..,_1 -=-u ..,_1 o:::....a_o=.,oo:_ __ --=--o u u ____ o_,,_u •. __ 7_2.J_,_ Q o__ __ _ ~ o _. o o 7 6 7 • 2 . .,e.9 ____ g _._Q a 7 6 7 2 9 o a 3, ___ _:o:.....L..C:3-=3 __ ...:...9-=---4 1-' s 6 4 8 7 . 

18,200 1010, •~ o.oo o.oo 757,00 100.00 767.33 o.oo 767,33 0,04 0,41 948.32 491. 
1H,2uo 1010.00 o,oo o.un 757,00 150,00 767.45 o.oo 767,46 0.09 • .60 971.74 506. 

.___ ____ 1_8----.c2=c-o_o"-_1-'-u_1-'-o=-i-.o.c.-o.c..-.---•-'---'-. oc....o ____ u.cc.....,. o o 7 5 7. o o __ 2 o u , _u u=--__ 7_6_7_.,.-'-6-=3'--------·--•-~_g_g ___ 7_6_7-"--6_3;___ __ __:o:.....,.,_1_4 ___ __:o:....,.,_7_8 __ 1__:o:.....:o:.....4_,.,_9_1, ___ 521:. . 
' ' 

18,SUO 77,00 769,50 762,80 7S7,60 50,UO 767.32 U,00 767·.32 U,01 0,23 852,66 421. 
, 8 5 u o 71 u o 7 6 9 • s u 7 6 z • ~ o __ 7 ~J_ . .__, 6_u_· ___ a.::.....o=-, u_u _____ 7 6 7 • 4 6 _________ o _. o_o __ 7 6 7 • 4 7 a .o _ 3 ____ q~._3_6 __ 8_7_9 • 05 ____ 4 37 . 
18.500 77,00 769

1
50 762 0 80 7S7,60 100,00 767,60 0,00 767.60 0,05 0,44 903,77 452. 

18,500 77,00 769,50 762.80 757,60 150,UO 768,06 0,00 768.07 0,09 0.60 992,02 507. 
s 1 '--____ 1_s......a...c5:.....0_0 ___ 7_7-I_,o-=---o;:;_ ___ 7_6;c._9--1-, =-5 o-'--__ 7 .o_.6 2~. _s_;:_o ____ ?-=-s-'-·,_.__ • ..:...6 ..::..o __ =-2 =-o .::.oJ...:, o o 7 6 8 • 7 2 ____ o • a.a ____ 7_6_8-=-· _7_2 ___ 0 • 11 o • 7 2 11 2 2 • 6 3 5 9 a . 

, ...... 
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, .. ··-~, 
. ~ 

KALAMAZOO R-CoMSTOCK TWP 

.-----'L!.LJ.2.C.1:1.1Ru'l'c_l:P:..!R1....J..l N..I_OlL]'_J_A_B.L E 1 'i.,.._ _______ ------------·--------- ·- _ --·----· _ _ .-- -- -·-- -- -- - •··• - ---· --·· .. -----· ---·-------------------·----

SECNO Q CW..SEL DLE..W SP DliWSX D I..Eis..~,.S _____ T_o_e.~..t.D X L_CJl 

15.000 6780.00 766,87 0,00 o.oo o.oo 1029.93 o.oo 
__5_,._Q.U 0 6 7 a_a_ __ n a 7 6-6...-8 7 (l_.._OJl 0-___ llD o_._u_o 1.02_2_ 23 o ___ o o 

15.000 6780,00 766,87 o.oo o.oo o.oo 1029.93 o.oo 
.. r nu 0 .,, -;,oo nn ~_, L 0~ o.oo n nn n·no "' 1\ '"l" n..,. o.oo 1::,,u 0(0 ,uu ,oo,a, u.uu u,u IU~7.,..) 

1 00 6780,00 766,87 o.oo o ... _o o o.oo LQ.2-2.. • ..2-3 0 0_0 

16.100 50,00 767 ,23 o.oo 0.36 o.oo 196.56 4 2 5. 00 
1 6 0 8 7 7 2 o.oo Q_._3 6 0, 0Q J 96. 5 7 4 2 5 ,_Q_Q 

-< 16.100 100.00 767,23 o.oo 0 36 • 0. 00 1 96. 5 7 425,00 
.. 1.6. 1 a o 150,00 767,23 o.oo 0,36 0. 00 ·' 1 96. 5 7 4 2 5. 00 

16,100 200,00 7 6 7 ,_2..3 0.00 0. 36 o ._oo 196.55 425 00 

16,400 so.a • 767,25 o.oo 0.02 o.oo 198.02 81 • OD 
16.400 80.!JO ?__67,29 o.oo Q.Jl6 Q..00 198 .JU 8J 00 
16.400 100,00 767,33 0,00 0.10 0. 00 1 99. 5 3 81 • OD 

' 16.400 150,00 767,45 0,00 0,22 i 0,00 202.02 81 • 00 
'. i 16.400 200,00 767,63 o.oo 0 .Jt..O D 00 ,_Q5. 5 1 81 DO 

17.000 50,00 767.25 o.oo 0,00 D. 00 471.40 1175,00 
17.0QO 80.QO Z6?.,29 0,00 o.oo o.ou 476 8 11 7 5 00 
17.000 100,00 767,33 o.oo 0,00 o.oo 1+81. 77 1175.00 
17.000 150,00 767,45 0,. 0 0 0,00 o.oo 498.94 1175.00 
17.QOQ 200.00 767.63 0 ..___O 0 0.01 _J]__._O 0 5.~.• _$_4 1175 00 -

18,200 so.a • ,67,25 a.oo 0,00 D. DU 180.94 1010.00 
18.200 8• .oo 76.7,29 o .JL9 o.oo 0. 00 tli_._6 5 1_QJ 0 00 
180200 100,00 767,33 o.oo o.oo a. oo 182.31 1010,00 
18.200 150.00 767,45 o.oo o.oo 0,00 1 84. 5 5 1010.00 
18.200 2 O_Q._O_O 767.63 0.00 (L_OO a DO JM_ .. _6 8 1 o 1 o. o_o ' 

18e500 so.oa 767.32 o.oo 0.07 D, 00 179.36 77,00 
.. 0 rnn " n n n -, . -, . , - - - .. - -
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~43?< ( ,1 10/02/77 ~AI,~ tli-!~l~CH PCJ/.'.TAGE t;,:;_f.EK I Hli~rlIG o\N PAGE 12 • ,: V ,912 ,110 FRI: LHt.I r.ft F;.V FI <IAL RUN 
L At) 12/i 717& .. 

I f 
RAT!NG T ~ell.:'. fll,;<, s,crro~ ·12 .o DA= 1, o 

lj(J • i.LLIJ A ~EA CFS --•------ACRE, FLOODED••------ CSH Cl'.IT r..ICTION 
OAHAGE CtiANNEL NON-DAM fLEII SLOPE 

0 8Q').3u 0 , 0 u.a 
flAUK f !1LL 10~.1 o • o 0. 0 a. a o 0 • 0 0 0 •· 00 

1 oll,14 62.6 I Y 5, 0 o.oo 0, 0 0 _o • o o 195. o ~ 810, 5 • U :J 56& 
2 d12,02 1Uq, 7 39 s, o o. o o 0, 0 0 OdlG 395,00 811, 1 ,1·1579 
3 812,lb 118 ,u 485,U O,UO o. 0 0 0,00 465.0U' 811,3 , 0 0 72 9 .,.,.-

' e12.JJ 126,4 ros; u o. o·o o. o o 0, Cl~ 705,00 81 l , 8 •. ,H29?,. 

S€G '1EiH HBLF. F OF'.. SECTIOII 1 2, 0 
SEG NO 

~SM TOTAL 1 2 3 
ll C N 

----------------------------------··------------------~------------------------------·----------------------------------~ 1 tJl..iGHARGE CFS 19 'i , 
1cir;. I/LLl1C!TV F'PS 3. f"J f"J 

2 CI-SCtl.l.lSC~i CFJ 315, 
.s y,. .JLLllD Irv FP~ Lt. 71 

3 u ... -~~/-A t• r,E-CF S 4:,5 • 
'+ ;~ 5 • Vt-.L.OC _;: rv F .. ,.. ro 5. 4 5 

4 --DT:i'tTfA~GT:Ll" S ,, r;. 

1 a :, • 1/i:LUCll'I' i='FS 7,07 

1 ELEV !.I 11, 11t KD 2 5~'J. 
2 ELE J 012.u KO 5162 • 
3 EL EV al 2, 16 KO 5 675, 
4 EL~l/ t112 .3b ko 6tq3, 

., I 

i •• .,. . ' ,_.,,, ________ .... ...,_,,.... ___ _ 

£,. 13, 1. 2, 
• £, 7 3.73 ,54 
21, 363. 11, 
• 92 4. d9 ,88 
2 7. '+4 ~. 15, 

1 • 06 5, o 7 1,03 
41, ':Jl• 1 • 23, 

1,46 7 • d2 1, 42 

80, 2t.91, 19, 
26 b, L+ 7 a a. 135 • 
311, 51 g7, 167, 
36 0. 562,1. 205. 

- .. -----"'-'"le•• ----- -

~'\'"'° 1 .-;C:, ) 

'-l~6 ) 
01 

1-;i,\ 
'\, \ 

'' 

)rq'? 

0~ 

-111? 

t•,, 

'' I ' 
•I 

' ..... 
'' 

_________ ,.. ... , ____ .., ... _____ .,..,, ..... -· -~·--·-·--· --- ... _. ---



<I< 

,WSPZ XiC 10/Q2/77 
-,,_€_y U"'/2 3/7tl 
LO~O 12/!7l7~ 

r.ATlNG TA ?.Lr. f(J,:• s::cr1or1 
;IO. ELi'V 

G 0'}7.2J 
BA!IK FULL 8 10, 0 

1 311.'i6 
2 812, ~2 
.l 8! 2 -~1 
4 dll, 55 

rtAIII B~ANG~ PQ~TAGE GREfK, H!GHIGiN 
PP.i:Lil"II~Ai(f FillAL RUtl 

12 • .:i+ iJA: 
AREA CFS 

0 .o o.o 
11 o .a 125,2 
41t2 .1 195, 0 
67i.2 19'3 • 0 
736.2 405,0 
8! 0 .5 705.0 

1,0 
--~------ACRES FLOOOE •---~---
D.\HAGE CH.l:lilEL NON-• AH 

, o. a o o. a o u.oo 
0, 0 0 rJ. 0 0 ,0 • 0 0 

• 0, 0 0 0. 0 C 0,00 
0 • !J 0 0. 0 0 o.oo 
0, 0 0 0, 0 0 u.oc 

SF.Gt1£lH TABLE Fr,;,, , ECT IO!I 1 2. '-" t 
SEG 1.0 

CSM TOTAL 1 2 J 
ti C N 

CSH 

195,00 
395,00 
ft85.00 
705.00 

0 AGE I 3 

CRIT 
ELEV 

80 8,8 
809,J 
809,'• 
80 g • 7 

FRICTION 
SLOPE 

,00007 
, 0 0 00 9 
,00011 
.oo oq 

--T------------~-----------------------------•------------•------•-----••----------•--•-----•--••••-•••••••••••••-•-•-•• 
1 ,JI5CHA,;GE CFS 195. 
195. 1/:CLOCITY FP J ,08 

2 !.JlSCIIAhf.E CF::i 3Y5 • 
jq5. i.lELOCIT'f' FP:.1 • (1 7 

j u: SCHA :,G£ CFS 'd5. 
It "'I G • 'J[LUL>IiY FP] • 7 '6 ,, tl:i: ':C.i-U. tGt: CF3 7C 5. 

. 7 Q 5, vc:L.11crrv FPS -~-t 
1 El.EV d11,5b KQ 2 3 2-3 4 • 
2 EL!:V tH 2 .h2 Ko· lt1 21.t 7 • 
j i:Lt:V ,112 d1 KU '-7!J•J. 

- ELEV dU,55 KO 6 ,) ,jJ j. 

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

0 • 1 IJ l. 
,OE, ,48 
1, 38J. 

,10 .&~ 
1, 46't • 

• 11 • 77 
2. E,E, 7. 

.15 ,% 

g, 22n•i. 
52, 397bO. 
74. '• 51Zs, 

135. 575B2, 

J, 
,07 
l't. 
.13 
20, 
• 16 
JE,, 
, 21 

JJE,. 
1435 • 
1927, 
3115. 

' , 

''· v 

• 

,' 
' 

, .. 
!\-.. 



Tt8LE OF VALUES FOR BPR E~UATlO~ • 
COEFK AKL1 DG T Ai< SIGHA [Jl(f. o~s ,' 11 ALPHA ALPtl~2 BRLDA APPAP. A£XIT 

1. 7 o E6 1. ~8~ 6 • ~61!7 • 5805 a.oo,oo -.'0~)77 • t,13 23 1.0009 1•0000 16 •• 3zg9 lt25 • 9•~0 ,,21.70_06 
OCI<! IT 80tl,81 Kii;RIT= .,,, 

1- 1-\31}1\ 1. F.31 7 ,2727 ,'i678 o.oo,•o - • C6ti-5 .~r207 1.cooo 1.0000 2sz.g100 658.~656 1&50.1663 
DGidT tli.JM,h5 KU:RIT=, ' 

1,A44'3 1 • t.3 t+ "i .2 753 .5671 0, 00,00 - • Of>'i-9 ,~r200 1,0000 1.0000 272.001'i- 723. g,.59 71". ,~90 
OCR JT dJtt,,...I:> KJC~IT= 

1.1' '3 t)f, 1,E5~•J ,3097 ,5615 o.ooiao -. 0679 • i.1149 1.0JOO 1.~000 263. 9111 666. 5093 i857. ':1624 
OCt~ IT o0,,27 K!JC?ITc 

--- ·-
----------- --

·~. 

,I . ., 

., · ,., 'fh - 1' 

,. ' 
("· 

- :e 
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WSP2 XEQ !0/02/77 
REV 0'3:/21/76 
LO~U .i.2/ 1.7/76 

. ' 

8!~: I OGE TY PE 2 

,I 

' ,. 
i' 

i 91 

HAif~ E~At1CH PO~TAGE 
f"R.ELI'iINAi:'f FllU.L ~Ut~ 

NO. HW CFS 

0 d07,30 0,CO 
1 811.57 195,·JO 
2 812, S4 395.!J0 
3 312, 3~ Ltl)'i.00 ,. 813.57 705.GO 

C P!:.EK, tHCti:L GAN 

; ., 
ROAD SECTIO~ 1J,O 

HL rw 

0 • 0 0 !:I.GO 
O.uO 811'.57 
•• 2 612,62 
.J2 812.'32 
• 0 2 613.55 

HIN ROAD ELtVArICHI 810 .oo 

Gir!DER. BOTTOM ELEVATION = 813. 1C 

---
~ ..... -----·---,...... --,,,,---- - ! "' - " ?$4ll ;m:;-•-'------- "' ----- -

CSH 

IJeOO 
, 195.00 

395.00 
4d5,0U 
1a5.oa 

OPE NI NG NC.= l 

PAGE. t,.a 

, . 

" ' 
r-J 
~ 

.. 

"'l 

'V 

0, 

•,; ', 
I • 

'/ 

• 

,. 

-· 

·-
" • __ .,.. ... ,.,_ ••---•.,-·------



,• 

' I 

WStJI. Ar'.:q, 
}'t'.V 

L0A:J 

1• /1)2/77 
CS/2 317h 
12/17.17!, 

I 

RATIN_G TA OLE FOt' ~;~CT:i:Ot"{ 

Mt.HI BK..:.NCH FORTAGE CRE£K, 
F"k£Lt.1It-.AR'i f INkL RUH .. 

13.1+ DA= 1,D 

M!GHIGArt 

110. ELEIJ AR~A CFS ---------ACRES FLOODED--------
0 ~H.\G E CHANNEL NON-OAH 

" 8 •)7. 2(1 a .a 0 • 0 
IJ~NK FULL 81 0 • iJ 17 0 .8 125,0 0, 0 0 a. a a n.oo 

1 011.57 .... 3, 7 195.0 u • 0 0 u. 0 0 ,il .1)0 
2 812,65 67 7 • 7 395,0 0. 0 0 0, Q 0 Q • 00 
3 812 .3• 743 .1 1• 85,0 IJ • ll 0 o. 0 0 0,00 .. 813. 5d '1rlO,tJ 705;0 o.oo 0, 0 0 c.oo 

SEGM£!lT T:SBLE FOR. SECTlO/l 13.1+ 
5EG 1,0 

r.sM TOTs\L 1 2 l 
N C N 

PAGE 1~ • 

cs~ ,Ci<IT F~IC TION 
ELEV SL)PE 

195, 0 D 808,6 ,00007 
3 g5, 0 u 80 g, 3 • o o cog 
485,00 80 g ... .00010 
705,00 80 g, 7 .oooq 

--r----·------·------------------------------------------------------------------------------•---•--•---------•---------1 OLiCrlAKGE CFS 1 <J 5 • a. 192, 3, 
1~5. VFLOClTY rPs • "a ,06 .,a ,07 

2 i1ISi~rlA~llC: CFS 395 • 1, 3dJ. 15, .. 
3q5. \/E"Lt1ClrY FPS ,67 ,10 ,[,ff ,13 ' 

3 DIS\.,H.O.t'.G':. c~s ,,es. 1, 46tt. 20. 
485. IJE:LU(ITY FPS • 75 .11 .11 ,16 

4 OI~.:rlAr:G[ 1":FS n:s, 2. 667. 37, \•l,t 

7G5, VE.LOG ITV ,PS • s J , 15 ,q5 , 21 ·~·--· 
1 ELEV ,311,57 KO 23343, 9, 2302 5. 311. 
2 F.LE.V {}12.~i; K<l ~1<1:~2. 50, 402'"":J'lt. 14 84 • 

. 
cl ELEV 312,9•~ KO 4774h, 76. 4S 695. 1915, .. EL£!/ c'>l3,5A KO 61624, 139. 5d293 • 31 91, 

., 

·, 

- / ---------'-'---- --------··--·----------------·----



~ I 

, ... 

10/0U77 
P.E\I 1j'3/:?.Jl1f .. 
LOAO 12/1 l/76 

Rfl T Hit; TAALi:: FUf•! s::crror, 
th.1. i:u:v 

0 i.1 iJ 7. 20 
8At4K FULL a 1C, J 

1 til 1 • 'il:J 
2 bl Z • 61:i 
3 dl 2. H 
4 81 l,f,2 

MAIN BRAUCH POR.T4G£ GRC:iKt HICtiIGAU 
PRF.t1'1l"A?V FINAL P.LnJ 

f 

13 ,2 D~= 1,Q 
AREA CFS ---------ACRES FLOODED•••••••· 

OC.H~GF.: ChANNEL NON•DAH 
0 ,0 o.o I• 

17 U .d 124.4 0 • !J 0 a. o o C • 0 C 
'ti+ 8 .3 195. • o. a J 0. 0 0 .a. a J 
fit, 3. 7 395.0 0 • 0 0 0 • D 0 a.au 
7~ '] ,3 4d5,0 0. D 0 o. 0 0 o.oo 
d95,2 705.0 o.oo o. 0 0 •• ao 

- ---·-----
SF:GMEMT TABLE FOP 3fCT Iotl 13, 2 

SEG NO 
CSH TOTAL 1 2 J 

N C N 

1 llI SCt-lAKGF. CFS 1g5, o. 1gz. 3. 
1 ":15, VELOCITY FPS . "7 • (. & .47 ,07 

2 L.IISGHAFGC: CFS 3'3 "> • 1, 380, 15, 
JY':I, 1/Ct.OC!T't' f PS ~ fa & ;!J ;6? ;1] 

3 Dl.JGIIAr'f.[ c.r~ 4135, 1, 463, 21. 
... f, 5 • Vi:..~OC!iY FFS , 75 • 11 , 76 , 15 

" LlI S :r-1A ... GE CFS 70 5, 2. 666, 37. 
70 5. V_LJCITY FPS d2 ,14 ,95 ,21 

1 ELE\/ 111.~g KO 2 JES Y, 10. 23326. 324. 
2 LLF.J 1112 ,~ l KO 42301:t, 56. t+0797, 1532. 
3 FLI:\/ :312 ,•:11 KD t'.tU Jd 6 • 7~. 46284, 2020. 
4 f- LEV d 1 J, 62 KO 62 '351, '1. :.+ 4. 59131. 3276, 

- ,----·- -

CSH 

1q5.oo 
J 95. o a 
485,00 
705,GO 

,t I• 

'. 

P IGE 16 

CiiIT 
ELEV 

606.8 
609,3 
609, 4 
809.7 

., 

' I ,' • 

, . 

FRIC noN 
SLOPE 

'1 .,, 

, 0 0 GO 7 
.00009· 
• 0 0 Cl 0 
,OOGi3 

~•,, L 

I,., 

' ' 

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

• 



Ii', 

IISP2 X 0 
?. v 
L AO 

!(1/02/77 
•)9/ 2 3/76 
12/17176 

!,:t-.T PIG TA2Lt: FO:\ ~;:CTIOt{ 
dlJ. [Li:.1/ 

0 807,50 
~AtlK FULL a 1r:. 1 

l Di1.7b 
2 dl Z • 91 
3 ;11.2. ,, 81 3. ·~5 

Htltl BRAf:Gti PORTAGE C[(f.fK, 
PRELlHI~A•• FINAL RUN 

1 3 .9 OA= 1.:) 

"'!CHI GAU 

I. R:cA CFS ---------ACRES FL OO•E •--------
Qt.HAGE CHAW/EL NON-CAH 

0, 0 0. 0 
137 ,9 146.5 , 0, 0 0 0, 0 0 0,0G 
22& ... 1qs,o Q, 0 0 0 • 0 0 ,0, 0 0 
3&8,5 395,0 0, 0 0 o. 0 0 il • 0 0 
•15, 7 485,G o. o a 0, 00 0,00 
529 ,8 1os:o 0, J 0 0. 0 0 G,00 

SE.GMErlT TAeLE FCR 3ECTION 1 3. 'l 
$EG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 17 

CSH CRIT F~ICTION 
ELB SLOPE 

195, 0 0 80 8 ,8 ,00022 
3 95, 0 0 609,4 , u O G31 
485,00 809, & ,00036 
705.00 8 l O. 0 ·-·• 00 Ot+~ 

--------------------------------------------------------------~---------------------------------------------------------1 DI .JGl-lA .. 1;£ CFJ 1-15 I 2. l'H, o. 
1q5, v:LOCI rv FPS • ':-1 lai , 10 ,94 o.oo 

2 or ':;(;HAPGE CFS 395, 18 • 377, o. 
3q5, Ve LOG I CY ,-- PJ 1. 3 2 , 2 0 1, 5 5 ij , 0 0 

.l D!SCHA,,,(i!. cc-s '165, 28, 'I 5 7, 0 • 
4 '15. vi=::Locrrv FFS 1. '+~ ,24 1,51 0,00 

4 , • .11:.,cHA.::GE CFS 7~ 5, ,1. f:,4 0 , 0. 
70 5. \/L1..0•~! rY r?..; 1,7d , 32 1,85 .1c 

1 ELE\/ 2-11.rr ... KO 13U7b, 14.S, 129.32, . 1 • '. 2 fLEV tlll,91 KU 22 2s 5. qf:.5. 21329. 1. 
.l ELEV dl:3.2 14 KD 2 5 53 4, 1401, 24131, 1 • 

' El::./ 613,91:i ~o 3 3 32 6, 2655, JG667, 3. 

' 
" 

,, 

' 

-··---,------
,/ 

... - • ~ -• ... = = • -~ ... , .. --... ...::::. ... ·----·- "-• .. _.,, ___________ ---· ... -

!' 

-



TABLE Of VALUES FOR 6PR EQUATION ' 
COf.FK AKB •GnK SiGMA OKE OIKS ' H ALPHA ALPHA2 B RIOA APP•R A EXlT 
• 'Hi 11 .07F,O ,'tUOO • g907 O,OOGO • '110 5:1 ,q406 1,000Q 1.0000 1.23.-994 7 :L73. 5746 171, 7491 
OCR 1T t\tG. }l K>1r:RIT= " • S 1 ')-< • '.UJ 3b ~-. OU~ • 9~62 e.0000 • 00 67 .9 2 29 · 1,00CO 1.0000 l.92, 1724 ;~95.3453 269, 9796 
DC;-· 1T ., 1G. 61 Kd ~?IT;;; 
.'-~ 1:H • '.L3~ ! .4t,J~a •· q.315 G,OOC-0 ,GGo1 .go 09 1, JoJOO 1.0000 ('.12.1976 340,2298 334. 861iJ 
OCR IT 'nlG,<12 KJ,~P.IT::. '1 • 

,5 llo4 , 17 I\ Q .,.cuo ,,9723 o. 0000 • 0104 ,d601 t. J ~ o a 1. OiJUD 2'.54, ~418 •t+45,9~64 •36.3995 
OCH lT dll,31 Ki3CRIT= 

., 

.. ~:. 

..... ' 
-;••· 

,I 

' ~! 1·· ~ 

Is, 

', ' 

tt. .e 
<'-_:k ..... 

~ ,: __ ~_. ____ _ 



"' 

flSP2 XEQ 
~Cl/ 
L O~l) 

I 

., 

10/02/17 
OS/~J/76 
12/17✓ 7h 

I 

BP I OGE TYPE 2 

:, 

r'-' i" 

-

HDIN aR~t1CH PO~lAGE C~EEK, i<lCHIG IN 
P~ELINI~~~V FINAl ~•UN 

~ID• 

0 
1 
z 
3 .. 

.f 

ROAO SECT!CN 14,0 

HW CFS HL TW 

80d,10 o.ou o.oo J, 0 0 
dll,71 195.00 J.O u 811, 77 
d12,% 39 5 • iJ 0 • 0 2 612,92 
d13,28 <+65,00 • 02 613,26 
814.-10 ra5.oo • 0 .. d13,% 

HIN ~OAO ELE•ATICN 

GIRDER OuTTU" ELEVATION= 

817,10 

61'+,70 

·-----·----

NGE 106 • 
:'. 

• ' ; ' ~ ! 

CSH 

c.oo 
195,00 {! i' 
3q5,oo 
'465.00 
715,00 .. 

----.--· ~---; 

OPENING NO,= 1 

.. 

~-,; ..... 

-___ ,._, ___ ,_ ---·-··---



,,, 

WSP2 ;<C:U 
t~f\J 
L ClALl 

10/ D2/77 
0 9/2 3/76 
12/17176 

I 

RA 'f HIG H~lt: FOF S=:GTIOt. 
1w. C:LLV 

,J (J ij ti • 2 O 
~AIIK FIJLL ,ill.4 

1 d11,<l0 
2 0!2.97 
3 B13 .. ,u .. 61'-,C<+ 

M~IN 6RA!4Ctt POP..TAGE C ~EEK, MICHIGAN 
P~ELI~I~ARY FINAL RUN 

11+ .1 + DA: 
AREA CFS 

0 ,0 a • a 
13 7 .q 173. 5 
16Lt .(J 195. u 
233 ·Lt 3gs.a 
32 7 .9 LttPi~O 
Lt3 2 • 1 705.0 

f 

1.0 
----•---•ACRES FLOOOEO•---•••
DAHAGc CHAN;IEL NON-DAH 

0 • 0 G o. a o ·o. a o 
,0. 0 I) 0, 0 0 ,a. a o 
o.oa 0, 0 C o.ao 
0, a D a. o o a. Jo 
•• o a 0 • 0 0 o.ao 

SEf.HEtH TABLE f(J1., 5 EC1 IO!l 11.t. 1 • 

CSi1 

1 DI SCHA .;G i: ( f'::i 
195. VLLOC r ry f'PS 

2 DI ':iGHA :.G,[ CFS 
3<j5. •JLu)t",lT'1 FPS-

J OISCH4•-;r.t: CFS 
... ~ 5. JtLl'ICI TY FPS 

" LJ.ISC:HA•-=GC: CF:; 
70 5. vc:t.o,:rrv FPS 

l EL£'1 :)11,80 KO 
2 FLE'J o :2 ,tf 7 KO 
3 EL~V 1}1,'!. 30 KU 

" EL£!/ dl••O" Kil 

-

TOTAL 

1 ';l 5 • 
1. 20 
3~5. 
!. (11 

.a 5 • 
1. 7 8 
70 5 • 
2. D "j 

a,,,.. 
16 d4 0 • 
19 51} 2 • 
26~84". 

1 

" 
u. 

• D 7 
10. 
, 21 
id. 
.Zb 
.. 2. 

• l • 

l O • 
3'-Hi, 
~ .. ~. 

150 2. 

SEG 110 
2 
C 

195. 
1. 2 a 
3as. 
l • 6 2 
1+07. 
1. f:I a 
663, 
2. t 5 

ve:n. 
16 •42, 
id 9<, 1. 
21.+g.tn. 

J 
N 

0 • 
o.oo 

o. 
o.oa 

0. 
0 • 0 0 

C • 
a.au 

1 • 
1, 
1 • 
1, 

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

CSH 

195 • 0 0 
395 .oo 
4 85 • 0 0 
705.00 

PAGE 1'l 

t:~IT 
ELEV 

80 9.5 
81 o. L 
810.l 
81 ll, 7 

FRICTION 
SLOPE 

.OOOl+H 
• u O 05 5 
• a o 0&1 
.uoc7,1-- -· 

-

• 

'i \ 

,, ... I 

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



•[, 

W$P2 ;,[q 10IO;!l?f 
r.,_£1/, OS:/;!317G 
LO~i_l i2/17/7b 

RATING TA a Le FOr': s,cn ori 
ti,). CLCV 

u 8 a;.~•) 
~AllK FUU. e.11.1 

1 812.JD 
2 81 <-11 
3 81 ! • 45 
" 814.1~ 

M~Ir4 3R4NCH PG?T~CE CREEK, Nl~tt!&AN 
PKELI~I~A~Y Fit4AL RIJN 

1't .6+ DA= 1.0 
AREA cF:; ---------ACRES FL CODE•-----••• 

D.\MAGE CH ANrlE L NON-OAH 
o • a o.o 

76.2 13d.5 a.or; 0. 0 0 n.oc 
.?21.6 195.G 0. 0 1 o. o a ,o • 0 0 
5b3.1 195. • 0 • J 0 o. au a.JO 
OB Lt .u 485.0 a. o a 0. U 0 o.oo 
g52 .6 7 05; Ci a. a a o. o o J, 0 0 

SE 1;MEfl T T Ad-LE Fe? ~ECT IO ti ti.,h+ 
~fG NC 

CSM TOT ~L 1 2 3 
ti C N 

PAGE 20 

CSH CRIT F Rl!; TI ON 
ELEV SLOPE 

19s. o o 810.2 .OCI092 
3 9~ • 0 0 810.9 .OJ056 
455.00 611.l • 0 • 05 J 
705,00 811,5 • C 1 04 7 

--.-----------------------------------------------------------------~---------------------------------------------------
1 JI SCH,'\FG ':. CF!:; 1•:6 • 

1 g,. 'Jf:LOCITY FP::"; 1.21 

' U :i:SCti,1.;:GE CFS 3q5 • 
395. VoLUCITY FPS 1,17 

3 Ul ... GH~ ?,GE CFS 't :3 :i • 
i.. fl 5, \/LLl)t~kTY FPS 1. 13 

4 Dl •~i.:;HA -:'GE CFS 7l 5. 
10 5. VEL0CI fV FF,:; 1. 2 0 

: 
1 FLfv 012.0Q ~D & 33 o. 
2 [L~I/ t113.11 KQ 16 76 ~ • 
3 E1_FV -~13.45 t<'D 21071. 

" fLEV' dl•-19 Ku l 2 •d 7 • 

-

1". 171. 
• 3 J 1,34 
5 2. 270 • 
."1 1. 39 
67. 307. 
• 4 '+ le'+3 

1 J 3 • 396. 
• 5 U 1.53 

sJ7. 566'3. 
21ao. 11440. 
2Bd5. 13"90. 
4730. 18 45 3 • 

10. 
• 22 
H. 
• 30 

111. 
.35 

2 06. 
, 42 

2 74 • 
3128 • 
,46 e7. 
93C.4. 

' 

.. ·------· 

~- ' \ 

' ' ' 

-

' ,, 

_, .. ,; 
,. 

-



WSP2 Xd~ 
f,:EV 
LO~tJ 

10/02/77 
Qq/2 3/76 
12/i 7) 7~ 

MAI~ BRANCH PORTAGE CRE£K1 HICHIGAN 
PP.ELidI NAfY FINAL P.UN 

,f 

------------------------------8~80 
CH~NGF Ji3CH~2f,E . 

LIST OF INPUT OATA----------~-------•••-•7•--••• 

DISCHARGE -1. 12::;. 260. 315. 455. ~ END 
COrtPUTE 14,7 23.2 11t.6+ 

------------------------------END OF d0/8u LIST-------- 5306 ---------------------

-------~ --

,, 
) 

,, 

--"!'-------- -~ I o;J• ki&,.L, • ~!',-••-----... - _______ .,l., ___ , 

PAGE 21 

- ______ , -~ .. -- -

···; i,, 

'' ,, 

• 

,',' 
' 

-



CO !PtlTf 1. '•· 7 2 ..i. 2 14,f>t 5306 

,4 

--------------~---······---~-srARTING DATA FROH PN[WIOUS CONPUTATIONS•-·-------·---------------··~-

,'(, 

,,, . 
,r,' ,,. ., '1/~ 1·: 
·' 

- . -
----·-----------,.,.. .. ,.,.,..,.,.,....::; - -~-·--· - ..... - ------

• 

,, 

·, 

', 

• 

. e 
_____ ,, __ _ 



1:I 

WSP2 Xcll 10/~2,'H 
,FV OS/23/76 
L0i!..0 12/17176 

RAT rn:; T~l3L:: F1P ~::CTIOtt 
/H). ELt:V 

0 808.~Q 
AAt~K FULL 8 11 • 1 

1 812,Gl 
2 8 1 3, 12 
J 81, 3.46 
4 11t4.21J 

. HAVJ E?.~NC:H Pll~TAGE GREEK, HICHIGAN 
P~fL!rlI~ARY FlNAL RUN 

14 .7 DA= 1.0 
APEi CFS ---------ACRES FLOODED--------

O"HAGE CH AHN£l. NON-DAH 
0 , 0 0,0 

76,2 86.3 , 0. 0 0 o. 0 0 ·o. o o 
Z25,d 125 • :l ;J. 0 0 a. o J iJ • 0 C 
568,2 26,.J o. a o o. o o a.au 
668,9 315, 0 o.oo o. o a o.oo 
gs 7 .5 lt55, 0 0, 0 0 o. o o o.oo 

SEGMEilT TABLE FOe 3ECT ro,·i 14. 7 
ScG NO 

CSM TOT~L 1 2 J 
tl C N 

PAGE 22 

'' CSH CRIT FUCTION 
ELEV SLOPE 

125.00 60 9 .9 :oOOJ7 
260,00 61 0 .4 • 00 CZ4 
J15 .oo 81 0 ,6 ,OOG22 
455,00 811, l , GO 01,~ 

' . . ' . ------------------------------------------------------------------------------------------------------------------------1 D:SGH..\r'GE CFS 125, 9, 109, 7. 
1?5. IJC:L1J( !TY FPS , d 1 • 19 ,85 , 14 

2 d.I SC ti A i=iGf CFS 260 I 34, 177, 49, 
2~0. VfLOC:I rY FFS .76 ,27 ,91 , 20 

3 u:.5ct• ,,~GE CFS 315. 43, 193. 7J. 
3!.5. v c:cOC ITY FPS ,76 ,29 ,92 ,23 

" LIZ'~GdAf.GE CFS f.t55. 66, 255. 133. 
'+ 5 5. Vt:LOGIT'f FP~ ,77 , 32 dB ,27 

1 f.:LE',/ 812.01 rn 647 2 • 450 • 5 735 • 28&. 
2 ELEV jt3.12 v.o 1690 3 • 22J 9, 1151d, Jl 75, 
3 fL~V a11.i.i; KO 2124 g • 2914. 1357,;, 4756. 
4 ELE ✓ tl 11; • 20 KO 3 2 71 d • 4767. 1 a 5'-td • 94 a 2, 

·' 

,.,, .... 
I ' 
•/ 

-,.l•--•----•---•- ---- _,._ o H-• •••M-------'---- ------·- -·--··--·--

• 

d. 

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

r 

-



TABLE DF VALUES FOR BP~ EnUATJON -
CrtffK AKll DGTJK SIGrll\ OKE DKS , • H A.LP HA ALPrlA2 a,.nA AP PAR A EX tr 
.F-i6tc; ,6615 o.uaaa ~.0000 o.ooco O,'(JCIUO ,65d9 1. ouoo 1 .. 0000 &2,o85S 1;2&. 1850 ;201. 6351 
DCR 1T 01-J, 13 Ke-;r.n= f 
.i83i ,odo1 0, il G:J /J '0,000() Q,0000 0.00,00 .s 383 1, 0000 1,000U 04,510& 2:35.2212 !~36. 4961 
DC;, lT o1J,42 Kh>~!T=-, 

t.0311 t,0311 IJ, ijij,)Q o.ocoo 0,0000 J,0G00 ,5 4 74 1,0000 1 • 00 D 0 9 0, 3%8 Jl!2, 4417 1;55, 62&1 
OCR IT 011, 12 Kl~.":~:::T= 

1, 1012 1. ~o !. 2 O,JGl)j J,001)£) •, OOuO o.or.100 ,4 757 1. uaoo 1, 00 0 0 98,9450 4!)6,7363 szz. 7720 
OCR IT o11,S8 Kb•:;l!T= 

.------

I , ..... , 

,1 

·-

\J ~, \'' ' 

' 

... •i' 

'•· ;~ ·--. 

- .·e 
~-r-·- ... -~ ., •:- ··-- .. ,i, ... ,._ 



M3P2 XEQ 10/02/77 
JEV 0~/23/76 
LO~O 12/1717~ 

:-1 ~!ti 8?.~UCH Per T ,:.GE CP.EC:K, MICH! Gi\!4 
r~EL!M!~A~Y Fil~AL RUrl 

.f 

RO.llCI SECTION 1?.0 

NO, HW CFS HL TH 

Q 

1 
~ 
3 
4 

6P. IOGE TYPC: 2 

' \' , 

• ~ .... ,,..,,_..,____ ,.._ "" __ .,., - --· -

809,00 0.:. 0 , 0. lj 0 o.oo 
8t2. 1J5 l.25.)0 , • ll 2 812.03 
,n.3.23 2'.60,uU • 10 613,13 
81.3,6~ 3115.QO .16 613. "7 
81.4.86 l.tf55.UG .66 ~14,20 

11Irl kO~D ELEVATIGW 

GIRDER BOTTflM ELiVATlUN ~ 

8 18, 20 

610 ,40 

e• 

........ ·---~--- ·--•-- •----

Pt.GI' 231l 

CSH 

o.oo 
12 s. o a 
2oc,00 
J15. 00 
455.00 

OPEN! NG IHJ. = 1 

:~ ', \. 
' ' 

t 

. ' 

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

!. 

" .... ~ 
't" 

• 



,1, 

~lSPl )i-.(J 

~.f'J 
LOl.U 

10/1)1"./77 
OS/23/76 
12117/7& 

I 

M::N BRANCH PORTAGE CREEK, HIGH!GAN 
PRELIHI~AfY FINAL RUN 

RAT ltlG TACILE F'OR S=:CTIOf{ 15 .2 DA= 1.0 
ill.J, El£'J AP.EA CFS ---••·-••ACRES FLOODED-••••••• 

DA HAGE CHA NII EL NON•DAM 
u 8~8.<J,J D • J a.a 

AANK FIJLL d 10 • • 25.5 43.6 , 0. DD o. o a b. DO 
1 e1z.ori 131 ,5 125.Q I). 0 0 ,i, o a ,0 • G 0 
2 8 1 i • 24 25 0 .7 2e, ,J. a o. a o o. 0 0 o.oa 
J 

Si J. "" 311.~ 315.0 0 • 11) a. o a • ,00 
4 814, 87 5g3.7. 455;0 0, 0 0 o. o a o.oa 

Sf.GMEiH TABLE FOP· 3ECT IOI/ 1 s. 2 
SEG NO 

CS'1 rQTA L 1 l 3 / 
ti G N 

1 o:SGHA.r·GE CFS 12 5., o. 124. 1. 
125. i/iL1JCITY FPS ,97 ,09 • 9 7 .3 J 

2 JI~CHA~GE crs 26 U. 12. 243. 6. 
2'1 0 • 1'El,)CITV fP'.:j 1. 2 0 ,JO 1. 29 .2 .. 

3 
n -,-, ..,, '• _.,..._ ,..,r--;:. 3i 5. 2 2. i:::o u • i3, ll J.;.,._.11 A-\•t~ 

315, VE:1..0C I TY FP-S 1.21 ,JS 1, 34 ,28 

" J:SChA<G;: CF'!:: 455 • 66. 3"32 • 57 • 
455 • 'Jf"LOC.ITY FPS l, B .42 1.23 ,34 

1 ELEV <'.H2,l)I) Kll 8620. 2. 8 5(+ 6. 72, 
2 F.LfV 8 t::5, 24 KO 172?(), 6.12. 1&U~. 314 • 
3 ELEV dl 3.64 KU z.15~12. 1 1+7 2. 1'3250. 353. 
4 ELEV 1114.87 KO 4-U444. 57JS, 299U6. 48 •2. 

' ' 'c' 

- ~ -----------1- ---··------~--".,., ____ _ ·----- -

CSH 

125.0C 
260,00 
J15.0D 
.. ss.co 

PAGE 24 

GRIT 
ELCV 

81 a .1 
810.5 
81 a .6 
61U .q 

F~ICTION 
SLOPE 

• o a 021 
• 0 0 02 J 
• a a 021 
,oq oq 

\,,,' 

,. 
' 

'( ,, 

_ _____ , ___ ., ________ .. - ·-· ..... 

• 

I ' 

1._ I 

\ 
' 



.,, 

WSPZ Xe<; 10/12/77 
RcV Q9/13l7p 
LOAD 12/17 / 76 

I 

RATJNC. TAdl~ FVi-' SC:CT lOtl 
nu. ELEV 

0 8(,q,4,J 
1 812,7& 
2 813,72 
.l 8!t+.JO 

BAi.K FIJLL il14,l 
4 81,,'lo 

Hh!N B~ANCH PORTA~E CREEK, NICHIGAN 
PR.ELIM! t-..A~Y F UiAL R.UU 

15.lt DA= 
AREi CFS 

> 
0,0 C. 0 

~3.0 12 5. 0 
128,1 2&,.o 
1b 7, 0 315.0 
195 ,2 34"3,8 
3\\ 2 .2 lt55.0 

., 
1.0 

•--------ACRES FLOODE •-------
IIA"AGE CHAffilEL NON-OAH 

•, a o o. o a 'o • Ol 
0. J 0 a. o u ,IJ, 0 C 
0.(J 0 o. o u 0, 0 C: 
o. ~ a o. oo a.au 
0. 3 0 o. [j() a. oc 

------· SfG,'1fJIT T PBLE FOO: 3CCTI0tl 1 s. 4 
S F.G NO 

CSH TOTAL 1 2 J 
N C N 

CSM 

U~5, C 0 
2&0,0G 
315,00 

lt 55, 0 C 

CRH' 
ELEV 

' ' 

811,lt 
613,0 
613,1 

< ' ' 

s.1•,. •'t 

F~TCTION 
SLOP~ 

, 0110 6 
.oa 655 
• o o 511 · 

• o• 133 

------------------------------------------------------------------------------------------------------------------------1 u:SCrlA~Gt CF:; 125 • g, 9d, 18, 
125, VELQG!TY FP'.] 3. 5 ~ 1,33 3,90 1,61 

2 DISCHA.;G::: CFS 26 0. & fi. 100 • gz, 
2no. VE:Lt)CITY FPS 2,42 1. 75 J.Qg 1 .Ei2 

3 D!~GtiA~,GE CFS 31 5, "I 2. '3? • 128. 
3!.5, v~LJ;!TY FPS 2.!" 1, 73 2.10 1,61 

4 Lll SG;iA .:r;~ CFS 4~5. 1lt1, lJ g. 205, 
.. , 

L+,5. vC:LOCITY FPS 1, 2 u 1 .'25 1,23 1 , 13 ta.,, 

1 f.LEV d12,7f> KO 113 ~. 2 7, 941J. 172. 
2 f.LEV 313,72 KO 317t+, 811. 127<.). 1J83, 
,l [LEV t11~ • ijl} KU lt 33 Y, 121+7. 1376. 17 1 lt, 
4 ELEV 814,'10 KO 12 L+Y 7 • Jj71, zgg1. 5&35 • 

I, 

' ' ·~ 
'i\ 

- .e 
.,.,;.-• ·------ ·- ·-·-----·-·--------- -----·-··----·-·-----·---·-- ·-······-------- - ._ 



., 

HSP2 XEQ 10/J2/77 
~iV US/23/76 
LO~• 12/1?17b 

M/,ltl ER.t.NC:H PDF·TAGE C~E.EK, MICHIGAU 
PR[LIMI~AR~ Fll~~L kUN 

RATING TABLE FOR S~CTIO~ 15.5 
NO, . C:LEV AREA 

G f\,]>.J,9.l a. o 
1 81..S, '.,Lt 171 ,5 
2 61 3, 9~ 23 7 .5 
~ 8 1 Lt, (!0 2s e .2 
4 615,J., 331, 7 

SEGMEiH T~~'...E FO~t SECTIO/l 15.5 

CSH TOTAL 

CFS 

0,0 
125.o 
26U.O 
315.0 
<,55, a 

1 
ll 

,f 

QA: 1.0 
--------•ACRES FLOOOEO-------
O~HAGE CHANNEL NON-DAM 

Q, 0 0 
0. 0 0 
I). i) 0 
0,0Q 

SEG NO 
2 

. C 

0, ll 0 
0, I) U 
o.oo 
o. ll 0 

3 
N 

U,00 
,0, 0 G 
0,0J 
o.ou 

• 

CSH 

125,00 
2f.0,00 
315,00 
lt55.0U 

PAG:: 26 

C~IT 
ELEV 

810.9 
ai1.3 
611,4 
611,6 

FRICTION 
SLOPE 

,00028 
,00045 
• a o os 1 
.C!IJOt.9 

------------------------------------------------------------------------------------------------------------------------1 or 3GHt.1.-.GI:: GF"S 12 5 • 
125. V[LGGITY FP~ , 73 

2 0 SCHAr,.GE CFS 20 1) • 
2f, 0 , V ... OLITY FPS 1, 1 {J 

3 :J 3GliA :Gt CfS 31 ~ • 
3!5, -.J LOr,I.fY FP~; 1, 2 2 

4 J SCf-1:.~GE CFS ["5:j. 

455. tJ LO( :::rv FPS 1 i 3g 

1 F:LE\J 613,04 
1 

+<O 7 41 4. 
2 ELF:V 813.9""3 ,:n 1 2 2,:, Y • 
3 ELEV tH4 .20 ~:o 14011. 
4 EU:1 1 815,12 l<O 2 0 ljf:,4 • 

- ·---------

0. t25 • 
a. a o , 73 

0. 260, 
0. iJ ,j 1, 09 

0 • jt5. 
0, 0 iJ 1. 22 

0 • 1~55. 
• • a 'l.36 

1, 7,.12, 
1, 12:2F17, 
1. 14 C09. 
5. 20 1553, 

- .. 
,... .... ··-· 

o. 
0 , 0 0 

a. 
o.co 

o. 
U • 0 0 

0 • 
o.oo 

1. 
1, 
1, 
1, 

- - __ ,, ·····-------·---

; 

\•,, ' 

. ' I ' ,,. 

• 

,, 

. 

·e 



wsr2 ~EQ 101Q2111 
~El/ jq/23/76 
LU~• ~2/17/7~ 

H~:::r1 13RAUCrl PORTAGE GREEK, Hl•:;H!G.GiN 
PRE~lMihAPY FirjAL RUN ., 

RATING TADLi FD~ S°CTl01{ 15 ,g+ DA= 1,0 
IW, 't: LE I/ Al'~EA GFS --------~ACRES FLOODED-------• 

Ot.r11',GC: CH:.NIIEL NON-DAH 
j 810.fi0 ,0 • 0 o.o 
1 81!,25 131t,.9 :125,J l1. a o a. o o b.oo 
2 614.19 20 ,4 ,5 ;~ 6 C • U 0, 0 Q o. 0 0 ,0, 0 0 
3 814,48 2210 ,3 :Jl5, 0 0, 0 ~ o. 01 a ~.OG 
4 d15,37 29,i. .a 1:.55'! a o. a a 0, 0 0 J.00 

1(,i SE~MENT TR~L~ FOP iECTIOtJ 15, 9+ 
5EG NO 

CSII T1UT~L 1 2 j 

N C N 

'1 ~1 :3CH;..RGE CF~ 125. 0 • :ll2S. o. 
125. V LIJl":!TY FF-S .y2 a. au ,91 o.oo 

2 LI S,>lAtiGE CFS 260 • o. (~60 • o. 
2'-0, I/ L1)•.:ITY FPS 1 • 2 7 o.oo l,27 a.oo 

j D SCH.4~GL CFS 31 ~- 0 • :s1 s. a• 
. H5. V LiJCITY Ff--'~ 1,40 0. 0 J ll, 39 o.oo 

4 0 SGH,\~GS CFS Lt5 i;. a • '•5 ~ • 0 • 
t.tS5. / 1,..JCITY FP~. 1; ~.5 0, 0 C .1l. 55 o • a a . 

l Elf V d13,25 KO 5 20 6 • 1. 5;~oc.. 1, 
2 ELEV 011.i.1-? KD 9739. 1. r;:17.H. 1, 
3 ELfV .; 11.t ..... e KO 11.:3:;2. 1. tt.J9o • 1, 
4 ELEV HS,37 1-".:0 17 22 3. 1, 11;~21. 1 • 

,, 

---------------·----

PAGE 27 • 

CSH CRrT FRICTION 
ELEV SLOPE 

125 •CC BlL1,6 ,00056 
260.00 st 2. a ,30071 
315,0G 8JL 2, 1 ,CD076 
4 55 • 0 G 8:l2,3 • 0 G 07 0 

r: 
,, .. ,,, 

- • 

., 
'' I ' 
·/ 

.e 



T~BLE OF VALUES FOR BPR EQUATION • 
cnEFK Al< ii rlGTAK SIGMA DKE nr<s ' H ALPHA ALF'HA2 BHOA AF?A~ A EXIT 

2.!)g•j5 1.gzq13 • 161J 7 ,. 51!:i4 o.~ooo 'J .•IJC O ,J .1271 1.0000 1.0000 83,,541 222. 8529 138, 9•0• 
OCR 1T B11.fi0 !{8t;RIT= f, 

2 • 2 ~ 7q 2.lGjh .14lt4 ,47C1 o. 0000 u.OJ80 ,? 6 91 1,0000 1,0000 11s,&1a4 378,9198 207, 1261 
ocr. r r Bi1,9d KU~/HT= 

?.. , 2 fdh 2 .12 ,.,, • 1'-i2Q ,ltbJ8 LJ.OUIJO 0,1)001) ,2639 1,000,J 1.0000 125,&J07 443.9820 z2q. i.t.~7 
DC..: IT d12, ']8 Kli'::R.;T-= 

2.3,% 2 I ?15~ • 1 Jlt-:) • 1.tct 1 a O,llCJCO 0, OJOO , 2 652 1,0JOO 1,0000 155,7,0,2 E52.897& 2%. 6823 
UGRIT 1'12,"32 K'.d~RIT-= 

.i.- ·•+<-

I.' -------
I 

11 ,, 

- ~-· 
, .I 

•' 

I 
•~ ,l' ' •\,, 

\•,~ '... 
I 

- r •· -<•,~------------------····--M-·- ___ ..::._.., ... .:...~---- - ... ',, ____ . -·. --- '-------· -___ ,. _____ ,.,.._ ... ..,_ .. _,______ -- -- ---- ·-----·· 



W5P2 X~~ 10/i2/77 
~C.'.J ,JY/23/7(, 
LO~D 12/17/71i 

St' 

BP.I OGL TYPE 2 

" 
If ,r I' ' • 

--•NJ--•-----

~AIN ilRANCII POkTAGE c,,E:K, Hlc>IIGAN 
PRELI11i~ARV FINAL RUN " 

NO• 

0 
1 
2 
3 
4 

f 

ROAD SECT!CN 16,0 

HW CFS HL 

d10,b0 o.ao. 0,00 
d13,34 125,oO • (j f) 

81'-,35 2no,oo ,12 
dls,6d 31S,OQ ,16 
815,58 !t55.00 , 18 

MIN ijQAO ELEVAT~ON 

GI~OER BOTTOM ELEVATION= 

-~ 

TH 

0,00 
813. 28 
61'-,23 
l:14.52 
ts15,'4C 

812,50 

81d,00 

CSH 

Ci• 00 
125,uO 
26G,00 
315, 0 0 
455,CO 

OPENING NIO,= 1 

, ___ , ___ _ 
---·-· ---······--·---- ·-

PAGE 288 • 

.. 

J·: 

•W 

I•:~, 
,/ 

I, 

I 

-



"· 

WSP2 ;,.E(l 1Q/j2/77 
t',E\/ 01:/2 3/7& 
LOAD 12/1717~ 

RA TI rlG f ,.\ ELE FLJF: s.::CTIOr.{ 
tW., ELEV 

u 811,lD 
1 d 1 3 • 35 

!lAUK FIJLL 813 1d 
2 814,35 
3 81<+, 6Y .. 815. 5~ 

;-tA.i1l CR.A.NCH PLJP,TAGE CRCE-<., HICr'!GiU4 
Pf!ELI~It--AKY FlNAL r.tJH 

16 .1 • OA= 
AR EA CFS 

0 , U 0,0 
160 .:I 125.0 
216 .1 lll'i. 5 
290, 7 200.0 
i44 • 0 315. U 
523,5 ti.5 Si; 0 

,f 

1.0 
----••---ACRES FLOODEO--•--•-
OAHAGE C,iANNEL NON-OAH 

0,00 o. 0 0 0,00 
0 • U :j 0, 0 0 ,0, 0 • 
0, 0 1 0, 0 0 u.oa 
0, 0 0 o. 0 0 0.011 
0,0G 0. 0 0 :i.oo 

SF.f.H£r/T TAfiLE FU?' :iECTIOtl 16. 1 • 

SEG NO 
CSH TuTAL 1 2 3 

N C N 

·, CSH 

125 , 0 0 

260,0:i 
315,H 
't55.0G 

CRir 
ELEV 

811,9 

812,2 
812. 3 
812,5 

r·1uc TION 
SLOPE 

• a a c21 

,00023 
;uoo22 
,0001(, 

--7----------------------------~---------------------------------·----------·------------------------------------------. 1 {)lSGHA;.t;:: CFS 12 5, o. 125. o. 
125, VELUL~ I fY FPS • 7'i v, 0 0 , 7 5 o. a o 

2 DISCHArG': CF~) 20 0., l. 2:5~. 1. 
260, J,:u;C.Il Y FP~ .~ .. • 22 • gt • , 19 

3 u1s1;H:i ;GE crs 315 • 7. 3/J 7. 1, 
3!5. 1/~tJlC!lY FPS • Ya • 2 .. d9 • 20 

" ;,r..,cr1A.;:GL CFS tftlj5. !3. Lt 1 [t, e. 
,.i;s. VCLUG I ry Fr-S ,Y9 ' 3 .. 1. 0 2 , 30 

1 CL£\/ d 11,35 
I 

f.J 755A, 1, 7556. 1. .., 
2 ELEV 6 1Li. 3, KO 166hY, 94. 16 765, 10, 
3 EL£\J 81½.69 KO 21. 1? 7 • 456. 2u~gq. 11. 
4 EL~V ;15.59 KO 3536:l, 2429, 32 LtG 1 • 552, 

, 
' 

- / ... ....._ ______ .,.. .. ,-~ ........ ~ ·~·~" ~---· .. - ....... ___ .. ____ ,,_,.. __ _ -·· ---------- ----- - ----- ···--· -- - - . . 

l 

-· 



«i~ 

WSP2 ACQ 10/0?/77 
,>,E1/ 09/2 3/71\ 
LOAD 1 UH ,n; 

RI\ T !NG '(AHL£ 1FV~ FCrIOrj 
HO. ELE, 

,J o 12, 40 
1 8!!t+ J-0 
2 :llt+.7& 
1 t1i~.a2 

RAl<K FULL a 1s. 1 
4 315.,$3 

t-lA:;:N BRC.~C~ PORTAGE C J;ELKt NICH!GMf 
Pi!£LIMH~F:V FlllAL klltl 

1& .6 a~~ 

AR. !:4 Cf$ 

0 .o . U, G 
1U l ,4 125,0 
177 .G 20!1.o 
206, l 315. 0 
21f) .1 329, C 
31<:l.8 455;0 

1.0 
-•-------ACRES F~OOOEO-------
OAHAGE CiiAtltlEL NON•OAM 

D • C a o. 0 0 l!, 00 
o. a o O. G C ,o. 00 
O.OG o. Cl G o.oo 
0,00 c. 00 a.oc 
0, 0 0 ~. O C o. 00 

SE !"i M Ell T T ~alE Fa.::: ;1:cT IOtl 16,6 
Si'li NO 

CStl TOTAL 1 2 3 
N C ti 

. CSH 

125, 0 c 
260,00 
315. co 

~55.00 

PAG£ H 

CRH 
ELEV 

813,2 
813.5 
&13,6 

813 .8 

' : 

Fi<ICHOH 
SLOPE 

• 0 0 12 7 
• !)J ~1'36 
,00089· 

---~·-·-----~--7---~~-----------~------~---------------------------------·-·------------------·-------·-----------------
1 O!SGHMGS CFS 125 • o. 125. o. 
125, \i[LOCITY FPS 1. 2 J 0,00 1.23 0,00 

2 O!SC11AiGf'. CFS 2f,u • 0. 2b0 • o. 
?f'iil. v ,Luc;n FPS 1 • '+ 6 0. ij J 1.46 o.oo 

3 nr~>~HAFilE CFS 315 • 0. J15. o. 
315. llcL,,cHv F?;:";• 1. 5-4 .22 1.53 c.co 

4 or::;cr1A~Gf GFS 455 • o. 445 • 1; 
4"1 Lj. I/ [LO( ITY f?:; l • 'i j ,37 1 .52 , 31 

1 [Lf.V 1314. J(J KO 3 5G .~ • 1 • 3501. 1 • 

2 FL£V ;:} 14 ~ 76 Ku 8.5~4. 1. .:; 3'12. 1. 
3 f.L£V 815,02 K[J 1 0 527, 4, 1D523. 1. 
4 EL~V rl:.5,83 KO 1':1i::57 • 22 7 • 13801. l O • 

.I 

-6'·-------- - --~···· .. 

.,...,, 



• I 

~SP2 /4,:n lU/i)?/77 
r-.t.:v og/23, 76 
Lu.ho 1211111~ 

MAIN BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHl•A~Y FINAL PUN 

f 
RATir~G TAAL~ FO~ SECTIOrt 16.g+ DA•• 1,0 

t~01. EL~'-' ,;P.u CFS ---------ACRES FLOODED--------
OAHAGE CrlAN14 EL NOll-OAtt 

'J d12.4J 0,0 0 • U 
1 610,18 11L9.1 125,0 0, 0 0 1). 0 J 0,00 
2' l:Jl:+.92 1~j5 .6 260, • a. o o 0, 0 0 .J. a o 

BAllK FULL 815,1 216,1 299,4 0,00 o. 0 0 o.uo 
3; 815.17 2i~4-3 315,0 0,00 0, 0 0 J,00 
4 61c;. ,34 :13 f.t .f.t 455;0 0, 0 J 0, 0 0 o.oc 

SEGHEt!T TAOLr FOP ~ECTIOtt 16, 9+ 
SfG NO 

CSH TOTtL 1 2 3 
tl C N 

PAGE 31 

CSH CRIT FRICTION 
ELEV SLOPE 

125 • 0 0 1113, 2 ,00080 
260,00 1113,5 ,G0u72 

315,00 a1J.& ,00u7C 
455.UG 1113,8 --.oo o~~ ...... 

.. 

-------M-•••••••------•-------------------------------•••------------------•--------------------------------------------1 [t[5,;HAFGE CFS 
12 5, 1/ELUCI TY F.-•s 

2 PI ::.:CHA~Gt: CFS 
l~O. VC.LOCITY Fi:-S 

3 OISi~tii-4.,Gt: CFS 
3! 5. VELucrn· FPS 

4 DI~CI--~ ·GI: er::; 
455, '!0::LUCl TY fP3 

1 EL V 614,18 KO 
2 EL V -:114 ,':12 KO 
3 EL V d!S,17 Ku 
4 EL V 615.91+ KO 

' ' ,, ., ,· 

- --·½-·------·--------,,---

125, 0, 125. 
1, 0 6 0,00 1,05 
26 iJ, G, 260. 
1, 3 4 , 22 1,13 
315, 0, 315, 
1. 4 l , 19: 1~42 
45~. 10. 444, 
1.45 , 35, 1,40 

4'43 2, 1. 4430. 
9672, 2. 966 Y, 

1.1913, a. 11':104. 
i:!ll '46l+ • 370. 2 0 04 ll. 

....... - _...!!., _____ _ ... ___ _ 

0, 
0,00 

0, 
0,00 

o. 
0,00 

2, 
• JC 

1, 
1, 
2, 

55, 

-· 

0 • ' 

'. 

,. 

\•;:-, 
', 

,:1 

·f 

-

., l' 

!"' 

-



I, 

COiFK 
t,2?.32 

OUIJ lT 
1 ~ '4 71 '.J 

OGR, JT 
1,'i7fiQ 

OCP 1T 
• ,000~ 
•Ci< IT 

AV.B OGTAK 
1,?232 O.i.JOGU 
013,70 KBCPIT= 
1=~11~ a.0010 
dl~.3') K.J::?.!T-=, 
1,:7fd) O',VJOO 
61"'1,5& Kf,.::RIT:;; 
,j,uJ~O o.UCJ) 
a1s.12 KtlGiUT= 

! 

-.. , !lo----------

S IG11A 
a.aaoo 

o.ooao 
0,GOOO 

U, :JOOO 

TA,1LE OF VALU£5 F"OR er~R EQUATION 
Ot<E UKS H ALPHA 

O,OCuO o: •• 00 ,4957 1,0000 

0.0000 

O, •• JO 

o. •000 

o. )l)QO 

0,000 • 
O,ODIJO 

, 
• 4334 -t ., n., n ..... """ ""' 

1.uoo~ 

i.o,uoo 

ALPHA2 
1. o o a a 

1.00cc 

1,0000 

1•000 0 

BRIOA AP PAR A EXIT 
32,8230 85,9448 105,1945 

SE,2250 220',7497 2(i6,40H 

56,2250 217,4431 30d,6394 

•' 

,, 

·-------------- ··-

" . 

·..-.. • 

• 



1: .. 

IJSP2 ;ift1 10/02/77 

, 

f<:LV O~, 2J/7f, 
i..U.'..!) 12/;L 7176 

I 

!!F!IDGE TYPE 2 

•• !J~' I• 

-

MAI~I OPAtJCH PORTAGE CREEK, •IC!II GAN 
P~fLIHlN~~y FitJAL ~UN ' 

NO, 

0 
1 
2 
3 
4 

4 

ROAD SECTICN 17,0 

fl W CFS HL 

812,60 0,00 o.uo 
dl.,,48 125,0,'J , • 24 
e1~.oo 26 0, Q 0 • 6., 
d15,99 315,00 ,7d 
616,73 455,00 , 76 

------
ttIII ~DAO.ELEVATION 

GIRDER U~TTOH ELEVATION• 

TM 

o.oo 
814,24 
614, 96 
815, 21 
615,97 

815,711 

B15,41) 

CSH1 . 
o. o II 

,125,0(l 
260,0() 
J15,0ll 
455,0(1 

,.... 

OPENING NO,= 1 

/ 

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

PAGE J2B 

•' 

.. 

,. . 
' ' ' ,' 

·-

" L 



I I 

' 

WSPZ t.£rJ !J/J2/71 
1~f:..J (l!..j/23/76 
L 0,1,J 12/ t 7 /7~ 

RAT HIG TA8LE FO? S"CTIOI/ 
/10, i:LEV 

' ~ .1.2. 71) 
I' AllK ~\JLL Q 14 • 2 

1 t\14 ,511 
2 -815,Fi& 
3 81f>.04 
4 016,77 

H<HI ER.I.NCH POP.TAG£ Ci:E:.K, ~~CH!G~N 
rRELJ~~~ARY FINAL RUN 

17 .1 • 
AKEA CFS 

J. 0 u.u 
b3,7 99.g 
~ ... '7 125~Y 

170, 7 2r,u. a 
214,d 315.0 
:nz .1 4ss:u 

DA= 

f 

1.0 
----•----~CRES FLOOOE•-------
OA:iAGE CHANll(L NON•OAH 

.r,.oo 
0 ~ 0 'l 
o. '.l a 
0. 0 0 
0, 0 0 

0, 0 0 
!le O 0 
u. 0 0 
0, 0 0 
:J. 0 0 

'J • 0 0 
,'1 ! Q 0 
o.oo 
iJ. 0 {j 

0,00 

SEGMErlT TABLE FOP 3£CT!Orl 17, 1 • 

GSP1 TOT,\L 

1 l\IS,~r'~i\C,£ CFS 125. 
125, VcLUGITY FPS t, 5 0 

2 Dl:.::,CHt.+=GC: t~FS 2n o • 
2f, 0 • ll~LuCITY FPS 1. 71 

~ rHSL:r14KG[ CF3 31 "J, 
3! 5 • 1/ELUC i r·t FFS 1, 7 1 

4 o,:~-;,:.1iAr:.GE. CF~ 4e-;5, 
45 5. Vt:Lnl!rrv FPS 1. 7 >l 

1 HEV 314,58 KO 3 'J46. 
2 EL!:V dl5.fi6 ~D 7 611. 
3 ELEV :l !6. 0 4 f~U g 1s a. .. ELE~ O 16. 77 Ki) 1.531C. 

-

t 
N 

1, 
, 33 
12• 
, 55 
22. 
,61 ,1. 
.74 

11, 
354 • 
653. 

1~&0 • 

-

S i'G NO 
2 
G 

124. 
1,50 
244, 
1,75 
261.t. 
1 • 7'8 
377 • 
1.')2 

3G 3 5. 
71Fi 3 • 
t> gi...o • 

1.2754. 

3 
N 

o. 
0,00 

4, 
,39 
g, 

,46 
28. 
,59 

1. 
94, 

2~2. 
& '31. 

. .-• --·-------- -·-·-- . -- ..... 
. .. _, ____ _ 

CSM 

1Z5e0& 
260,00 
315,0C 
455,00 

PAGE 33 

Cf;:!T 
ELEV 

.~re nori 
SLOPE 

; 0 !l 168 
.0011& 
• 0 ~ 10 1 

61Je5 
813.9 
614, 0 
814.3 ----,Ou C~ij 

'• ' 
"' ' ' ' " 

• 

i' 

lo ~· \ 

·------·--------·----------···- -- --- . 



WSP2 XCU 10/0>/77 
,>E 1

/ 09/2 3/76 
LO~D 12/! 7/7h 

~AT !MG TA8Lf. FO, S ~CTI Ott 
rm. ELflJ 

,) 8 U, Bu 
RANK •ULL 815, 3 

1 815,73 
2 d16,55 
3 816, 92 
4 , • 7 c,. 

V.&. I • ;.,-,. 

HAIi~ RPANCH PO~TAGE CRlEK, ~lCH[GAN 
PRELIMI~A~Y FlNhL RUN 

1 7 .4 DA= 1. 0, 
APEA CFS ---------ACRE5 FLOODED--------

DAMAGE CHJ.1W~EL NON-OAH 
0,0 0,0 

63. 7 9 7. 4 , o. a o 0,00 o.oo 
lj 7 .5 125.U o. ,J a 0, 0 0 O.UJ 

151,5 2 GO, 0 0,00 o. 0 0 u.oc 
108 ,9 315. 0 C • 0 ,'.1 0, D 0 a. a o 
?C C " ,. cc .. , n nn n n ., n nn 
<.U;., e::, -,.;.,:.11 U Vt U \J V• U U u.uu 

SEGMEIIT TABLE FOO ,ECT !OM 1 7. I+ 
SEG rw 

CSH TOTAL 1 2 3 
N C N 

PAGf !<t 

CSM Cf.IT F~IC HON 
ELEV SLOPE 

!, • 

125.00 814,6 • 00 152 
260.0C 815. D • co 156 
315.00 815.1 .oa 1J& 
455.00 815', .tt • OU 12.fl 

--.---------------------------------------------------------------------------------------------------------------------
1 JI~CHA~G::. CFS 12 f:i • 
i25. v=-LOCl ;y FFS 1 • "+ 6 

2 u~:;C:H/..f.GE:. CFS 2fi '] I 

2 FJ O. 1,1.:.:..0CITY FPS 1. '-J 1) 
.; i..lISCH~ ,;Gf. ( F 3 31~ • 

3! 5. oJELOC'I TY FFS 1.y1 

" 0!SCHA;G?. CFS £+55 • 
i..s :i. ,/C::~t.lC I TY FF-S 2,05 

1 El.Ev 015,73 KO J 20 ~, 
2 F.LSV 016,55 Ku· 650 5, 
3 F.Lf.V (\16,92 KO 8 52 0 I 

4 ELEV d17.5t+ KO 121:7 t+ • 

-

1 • ll'+• o. 
• 31 1. Lt6 o.oa 
10, 241. 3. 
• fl 0 1.93 ,44 
18, 29iJ • 7. 
, 65 1.97 .5~ 
42, ;igz. 21. 
,79 2. 18 , 64 

14. 3188. 1. 
225. 62t+3. 36. 
467, 790 2 • 152. 

1131, 109921 551. 

____ , __ .,_ 

. ' 

-

' i 

t:-.,, 
IS. 

' ~ .. 

•.. 

--------·------ ··- ·- -· ........ _,_,. __ , ____ _ 



'i' 

WSP2 X:cQ 10/Q?/77 
<{E'J IJS/23/7,'1 
LUA D 12/ 1 7 /7u 

I 

Rl"l T IMG TA3LE FOt! s :en oN 
uo. Eli iJ 

0 81~, 20 
At.NK FULi,. c, 17 • 7 

1 C\i 7 • 74 
2 &18,4~ 
.I 8:!.8.73 ,. 8:l. q,)_8 

MAIN 8~ANCH PORTAG~ CREEK, MICHIGAN 
PRELI~I~A~V FINAL RUN ., 

17 .g+ OA= 1.0 
AREA CFS --------•.\C~E; FL ooorn--------

DAMAGE CHANNEL NON•OAH 
o.o o.o 

0 3 • 7 117. 6 · 0. 0 0 0, 0 0 o.ao 
6d,5 125.Q a. o 1J 0, 0 0 ·O • 0 0 

10 t'i. ti 2r,o.~ 0, U 0 0, 0 • a.JO 
131.3 315,, 0 a. ,1 a 0, 0 0 • ,oa 
17 2 ,3 455 ~ Q 0 ! :J 0 !l; a o 1.00 

- --- ~--- ----SFGHENT TA8LE F •~· 3EGTIOtl 17- •• 
SEG NO 

GSH ro r AL 1 2 J 
N G (j 

CSH CRIT FRICTION 
fLE,V SLOPE 

125 • 0 0 81 7, 0 ,UOJ14 
260.00 817,4 .00359· 

'315. 00 a11.s • • 0 32 7 
435.00 e11.e ., /'I 'l .. -, .......... '' 

-,-----r-·•· 

------------------------------------------------------------------------------------------------------------------------. . 
l [J! $CHA ,:Ge CFS 12 5, 0. 125, o. 
1?5. VEu)Ci TY FPS 1~03 ·J ~ !J 0 1dt3 o.oo 

2 n:SGHA~Gi: CF'.J 2-60, 4. 256. o. 
2f, 0. JEUJ,.:I TY FPS 2,50 , 66 2,51 ,37 

j UlSG:tlA,=G[ CFS 31 5 • g, 304. 2. 
315. ,1t:L1)CI ry FF-S 2, 5d • 77 c.. f>l ,5!, 

" 0I::C11A '":f,i: CF.S ft~~. 2 2. t+2 7 • 6. 
4 r; 5. VE:tOCITY FPS 2. 'J & ,% 3. '.)5 .~8 

' 1 ELEV o17.7l:I KO 2212. 2. 2229 • 1. . 
2 ELEV t:11.f! ~45 KO 4-~27i 55., 4zog. 7 

"' 3 EL".V l\jv.73 KO S4i4, 115. ?3.37. 12. 
4 iLEV tl19,18 KO 7712 • 367. 7 2t+3, 102. 

' ' 

- -------· .... ,,_ .. i~---- "·---···-- ···-------

-

" 

,' 

.... ,, 

. , ... 



.i: 

COfFK 
• "7 '-~ 
OCR IT 
.~355 
UCP. lT ·, 
.&56tJ 
OCI' IT 
.990~ 
DC~lT 

!• ! 

A Kfl o,; TAK 
.6627 o.ooo•i 

617.30 t(D;P,Il-= 
•. ~212 O.,JJJO 

('111.r,2 KEIGRIT=, 
.a1...5g o.uOGO 

;Jto, o,J K:'IG,UT= 
• 9'351 O.OOIJO 

t!lo,43 KEIGRIT= 

I· 
,I 

.i .. , r t~, 

~ ,,, 

- , -

TABLE OF ~ALUE~ FOR BPR EQUATION 
~1Gt1~ DKE OKS ' H ALPHA 

· 0. OOlJ ') 0 • JOOO • ·111:i:J .&>as 1,0CIOQ ., 
'O, COOO o. OOGO , 014-l .no dJ 1.0(laO 

O,OOOJ 0, 0000 ,014:l ,b O ll5 1.0JliJO 

0, 000 ~ o. uooo , QJSI .5 &'.]3 1, O,CIC 0 

~ ,,.. - ... 
-----·--~~~--" "'i-~~ ""'!'~~ .. ~---·-

. 
ALPHA2 El~r• A APPAR A EXIT 
1,0'0,00 42.5579 6Z,E554 16, cgqq 

1,0000 &2,82&2 139, 9543 12• ,0779 

1, 0000 70,%&9 1&2, 7121 14,4, 9723 

1.0000 64.Z997 21&,2dD1 191, 0673 

'" J I 

., 

,. 
, . . ,, ,, 
, I 

-



·,•~"'f 

WSP2 x,a 10/02/77 
,,:£1/ 0Sl/23;7tl 
LO;io 12/17176 

Bl!lDGI: TYPE ?. 

t ·, 

--- . --···---

M"';'.tl RRM:CH PJRT ~GE CREi.K, 1-H·.";H'!GAN 
PRELitH ~~~y FINAL RUil ., 

R.OAO SECTION 

t~O , Hw CFS HL 

0 01F.,20 o. :rn- 0. 0 0 
1 Ha. :3 125,JO .10 
2 di 11, d7 \260,QO • 26 
3 a1·:1.1s 315,00 • 30 
4 019,of> 455.-JO • 52 

~IN ROAD ELFVATICN 

GI,...OEr<. ~OTTfl,1 ELE 1JATION -= 

1 s. 0 

TW 

0,00 
817. 93 
s16.ti1 
818.68 
di 9_, 34 

~19.60 

619.40 

CSK . 
c.oo 

12 5, 00 
260.00 
315. OJ 
455,00 

OPENING ND,= 1 

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

PAG~ .!166 

-, 

...ai.. •• 

.... :,1 . "' 

• 



' 

WSP2 XcQ 10/02/77 
P!:_V 0':i/23176 
L040 12/17/7~ 

I 

HO!fl 8RM1Crl PORTAGE r.,EEK, "lCIHGAN 
PHE!..Il'1I fl,AR.Y rI tt~L R.UH 

f· 
RATJNG 7AdL~ Fnc S~CTIO~ 18,1+ DA= 1,0 

NO, [LEV A REA CFS ---------ACRE, FLOODED--------
DAMAGE CHANNEL NON-OAH 

u o 16, lll 0 • 1J 0,0 
1 d11l,16 96.2 1 ?.5, U o. o a o. o o b,Ou 
2 819,10 155,7 26D, U o. ,J a o. o u o.oo 
3 "1<?, H 179 ,5 315, 0 (I,~ 0 o. a o U , 0 lj 

' ~"HK FUL!. 8 ls ,5 19,,6 35,, 7 C, 0 0 o. o o 0,00 
4 61'J.9d 237, 0 455~0 0, 0 0 o. a o 0,00 

. -- --
SEGMEIIT TABLE FOR SECTIOII 18,1 • 

-~----
SEG NO 

(..SN TOTAL 1 2 3 
II c· N 

PAGE J7 • 

CSH Cl<IT FUCTION 
EL~V SLOPE 

125,00 617,0 , 0 0 227 
2 60 , 0 0 81711!. f.t • a o 23 a 
315,.0G 617,5 ,00229· 

4 55 • 0 D 617, 6 , 0 0 21 Q 

- . -- . - -- .---· 
__ ... -,-~ 

-----------------------------~------------------------------------------------------------------------------------------1 O!S•~dA~GE CF'S 12 5. o. 
1?5. ,J=,LUCITT n-s 1, J 0 0,00 

2 flISGl-i"'~GE CF'S 2b0, 0 • 
2h0, VE ... UCIT"'f Ft'S 1 • Ii 7 0, 0 0 

~ DIS~~A~Gt: CF$ Jl 5 • 0 • 
Jl 5 • Vt:.1..(h.' I T'T FPS 1. 76 0,00 

" fll ~G-L.'.tr·hE CFS 455 • C • 
..,.i;5. 1/'.:.LOGi TY FPS 1. 95 , 23 

1 EL f..\/ d 1d • 1 lj K[l 2 t21, 1. 
2 ELEV 01~.co KO 5 3.$ ,j • 1, 
3 ELF.V ti 1() .11 l<O 657(1. 1, 
4 FLEV o 19. !.Jd KO '3 gz 5. 4, 

., 

- . ' -------------- -····-- --- __ , ___ .. --~--=- ..:':!.----."' 

1?. 5 • o. 
1,30 0,00 
260, o. 
1.67 0,00 
. H5. o • 
1.76 0,0U 
'•5'+• 1, 
1.95 • JO 

2 619 • 1, 
5 321.1 • 1, 
6574. 1 • 
991 j • 1, 

" 

; 

!,., ' 

' ' " ,. 

,. 

• 

-------·-.. ··-----.. -·---·---- --··---·-·---·· 



:.J 

WSP2 stQ 10/02/77 
/"".EV J9/23,7,6 
LO~D 12/1 7/76 

1, 

RAT r,i,; TABLE FO, ScCTI Oil 
;HJ, EL.EV 

0 d15.80 
l 61U.35 

AAliK FIJLL 01',,2 
2 Bls,2~ 
3 81.9,55 
~ 820,22 

t-;A!li 8R~t:CH POP.lA~E CRE£K, P,lCJ;tIGAN 
P~ELI11f1'AR.Y f'!NAL RUU 

18 .5 
AR~A CFS 

0 , il o.o 
12':t ~g 125~0 
1'34.6 251+. 0 
197 ,d 26 '.) • ,j 
22 4 ,6 315. 0 
2~2 .2 1+55.tr 

QA: 

,., 
1.0 

---------ACRES FLOCDE •-------
OAHAGE CHANNEL NON-DAM 

'!l: IJ 0 
fJ. J 0 
o.oo 
0, 0 0 
0, 0 0 

!li J 0 
0, 0 0 
o. 0 J 
o. 0 il 
0 • 0 0 

,Q • il 0 
o.oi 
u.oo 
a.oo 

SFf.11J:;t1T TABLE i=-ow )t:CTIO!I 1~.s 

CSM TOTAL l 
N 

SEG NO 
2 
G 

3 
N 

C511 

260.00 
315 • 00 
455.IJ(J 

PAGE 36 

CRIT 
ELEV 

616. 7 

817.1 
817.2 
817.5 

FRICTION 
SLOPE 

o0il117 
.oo 118 

--~.00111'.· 

• 

------------------------~-----------------------------------------------------------------------------------------------1 [11SGI--A1;GE CFS 
125, VfLOC~T~ FPS 

2 UISl,HA;;:t;F.: CFS 
2ij0. V~LUClTY FFS 

3 OI5Ct--A~G£ CFS 
315 • 'J~-: ... OCliV FFS 

4 ~ISCriu~GE CFS 
t..5'1. lli:LUC!TY FP'.; 

1 fLEV a 1:, .31, Ku 
2 ELEI/ 61S.2lt KO 
3 ELEV 0 i9. 5~ :<~ 
4 HE~ ,:1 ?,J. 22 i:o 

' ' 

-

12 5 • o. 
.97 0.'JO 

26 1) • 0 • 
1, 3 2 0. 1) Q 

315, 0 • 
,. 42 , 19 
4i;5 • 2, 
1 • F:i 3 ,21 

4 ~7 '-J • 1. 
7 6C 7 • 1. 
917 0. 2. 

13 2, 0. j8. 

~ ,' ~-------------~-------··---·--=-=--· ·-

125• o. 
.96 0,00 

260, o. 
1.32 0 , 0 0 
315. 0. 
1.41 ,23 
1+51, 2. 
1, 63 .2a 

1;1:77. 1. 
7605, 2. 
<::1112. 4, 

13197. 45, 

•' 

,,, I 

':--, 

,, 

' 

-

,, ' 
'! ' 

... 
,,; ~,.,, 

---- ·------- .......... . 



MSP2 Xctl lU/ 0 2/ 77 
PEV OY/23/76 
L0.10 12/~7/7~ 

I 

11.ATWG TAULC: FOP ScCTIOt( 
:w. ELfiJ 

1J 816 .1.J 
i did,5-3 

HANK F IJLL 819, 5 
2 81'),52 
3 81"3,t.d 
4 62 0, ~l} 

MAIN BRMICH PORTAGE er.EEK, r-ICHIGAN 
PH.ELlf"il tu".f{Y FINAL RUN 

1d.9+ 
i:.REA CFS 

J. 0 o. o 
125,5 i25,0 
194,E, 25 7. a 
!.96 .3 2&J.o 
22 3 ,1 315, • 
2d'3 .':i 455; 0 

., 
0 A; 1, 0 

-•-••••--ACRES FLOODEO-------
n&H•GE CHANNEL NON-OAH 

0 • I) ij 

o.oo 
a. u o 
0, ll 0 
0,00 

o. 0 0 
o. o a 
o. o a 
o.oa 
0, OU 

" . -U, Ul. 

o.oa 
n.oo 
O,JO 
a.au 

Sf.C,hENT TAB:.E FD? <;ECTI ot~ ld,9+ 

TOL'\L i 
w 

~EG NO 

" C 
J 
N 

PAGE 39 

cs" CRH FRICTION 
ELEV SLOPE 

i25.00 8i7,0 , 0 U iU 4 

260,00 817,4 .00120 
315,(lQ 81 7, 5 , iJ O 12 0 
<o55,0G &17,8 .oo 11~ 

--·--------------------------------------------------------------------------------------------------------------------~ 1 DISC:riA.:GE 1:p-:; 
125, VC:LOCITY FPS 

2 DISCriA~G'.: CFS 
2.Fi 0. 'hLO~lTY FPS 

J tlISCrlA~GE CF3 
31'i. J..'.:LOCITY FPS 1 

4 JISG~iA~G[ CFS 
45~. V[LUC1TY FPS 

1 F. LcV Old ,S'--l KJ 
2 FL=V :j 1'3. S2 KO 
3 ELEV tll':t.8~'1 KJ 
4 ELEV '32~.5U KO 

-

125 • 
l • U 0 
20 0 • 
1, 3 3 
31 'J, 
1. 4 3 
455. 
1, F;4 

3 8 3 S, 
7 52 J, 
9 l)•-1 IJ. 

1.!152, 

0. 
0,00 

a. 
a• iJ ,J 

0 • 
• 19 
2, 

,21 

1, 
·1, 
2. 

3 &, 

125. 
1.00 
260. 
1.33 
31 s. 
1,42 

3883. 
7518. 
!.JGt:11.+, 

1307<,, 

o. 
o.oo 

o. 
O,OQ 

o. 
,23 
2. 

,28 

1. 
2. ... 

.. 3. 

-. 

---'---·-·---------- --- --·--· 

,_ 
" 
1 '; 

3 ! 

··-



TABLE OF VALUES FO~ BPR EQUATION ; .. , .. • 
COEFK AKH DGTAK SIGH/, • KE OKS ,H ~I. F~A Al. PHA2 a~IOA A?PAR A EXIT 
.gF,'j!) .9£>')(1 o.u,oo ~.0000 0. 1)000 0,'JJ00 .5 ;f,49 1,0JDO 1., DO 00 46.4659 83 ~ 4177 1?2,581,0 
OCR JT b17.4J.+ i(J~IUTc:: ' 1.0727 1, tl72 7 tJ,OGDO '•] .·0000 0,0000 O.OOilO .5 3 59 1. 0000 1 •10000 6b,U504 137.7043 1 gJ. 5253 
DCP lT dltl.1~ KB•:r=rr=. 

t. 110) 1.~11]3 o.uiuo o.o,ioo o.uooo o.ooco ,5,257 1. 0~00 1 .. ci1>uo 7i:~.S711 157.7653 2'1'3. £1044 
DCP IT !\l,~.J3 Ktl.:;RIT= 

1 • l f-i 1.-i 1,16!.tl o.Jo·o,J u,0000 0, JuOO 0.0000 .5 119 1.0,oco l 11 0(1 u 0 86,4262" 205.0559 265, 6646 
OCe.IT 812,,:17 K~l:RIT-= I 

----- ---- -· --·--
•11 ------ -----

' ..,.,,.,, 

.. '!' 

I 

., \ 
', 

- , • 
. ..,,.., ___________ ------ - ..... .. 



WSP2 Xi''! 
KEV 
LO:,• 

•·• I , 

10/'JU77 
OS/23/76 
12/17/7~ 

Bi!IOGE TYPE 2 

': ,, 
., 

I, ••~ , 'j't' I i" ' + 

,I '; 

-

~UN 9RANc:rl PORTAGE CP.t:EK, HICHIG~N 
PR.tLlrH NA~Y FIi.AL l<Utl ., 

~CAD SECTICN 

NO, HW CFS HL 

0 61E,20 0 • 0 0 o.oo 
1 IHti.73 125,,lO • Od 
2 a1g.a1 260,GO .22 
3 82J,l6 JlS,00 , 28 
4 621,GZ lt55,00 ,46 

HIS ~OAD ELEVATION 

GI<OER bOTTOH ELEVATION= 

_.-

1q.o 

TM 

o.ao 
dl~,65 
d1'3,59 
a1 g. 9 a 
620,56 

823,10 

822,60 

PAGE 40c 

CSH 

0. C 0 
,125,00 

26~. 00 
31 5, 0 0 
455,GO 

OPE NI NG NO,= 1 

} 

. •:.r· ..... -·-

,t• l > ,, 
' ' 

'·, 

,. 

-·' 

-I~'-----••--•-•••--•••--,..-------~•-----



• 1 

2 

3 

4 

1 
2 
3 

" 

10/02/77 

RATitlG T ~ ELC ,-0-. s-::cr101, 
tiO, ELi.:V 

)j 815,4J 
1 d!d,7d 
2 O~·~.r:,7 
J d 20, 2S 
4 621,10 

H~Ili dR.AMGH PORTAGE C,;.,EEK, MICHIGAN 
?~ELIHihl~Y FI1lAL ~UN 

19 ,2 [)A= 
t.REC\ CFS 

o. a 0 , 0 
i25,0 i25.0 
1~'+.1 2on.e: 
205,5 315, 0 
256 .6 455p0 

' 1.0 

f 

---------ACRES FLOOOE0-•·------
01.tlAGc CHANtlEL tlOtl-OAH 

o.oa o. 0 U ·~ • .:, 0 
0,00 o.oo .a• :o J 
o. ,1 a 0, 0 0 0, JG 
0, 0 0 a. o o o.oo 

SF,r~ME!lT TABLE FOR SECTIOtl 1 '3, 2 

CS Ii 

OISCHA.;GF. GF..i 
125. vELUC!TY f PS 

t•l~Gd1H-Gt CFS 
2no. V[LOC I TY FPS 

01 ·.,;-:1-1ai:G.:- CF:i 
31.5. ilELl1<:;ITY FPS 

OlSi;H~~Gf.: CFS 
4i:;5, J:'.~O•~I1 V rF S 

f:.l E•/ o18,7~ KO 
tLFV ,n,87 KO 
f- LEV '.i2 • .Z5 KO 
fLE'J t1 21. 1 1) KO 

-

, TU f .\L 

12 5, 
1. a J 
26 '), 
1, 1-+1 
315, 
1,53 
455, 
1; 7 o 

'5 Y-1 ~ • 
1 D 71+ b • 
l 266Fi • 
1755,). 

1 
fl 

0, 
a. o a 

u. 
0,00 

0 • 
0 I (j a 

0 • 
J,00 

1, 
1, 
1, 
1, 

SEG tlO 
2 
G 

125 .. 
1, 0 0 
20Q, 
1, '•1 
315, 
1,53 
455, 
1,77 

5 997, 
10744, 
12664. 
1751+7. 

3 
N 

0. 
0,00 

0 • 
o.oo 

o. 
0,00 

0. 
o • o a 

1, 
1, 
1, 
1, 

' -~:;,,..------------------·-"'·"' ... ·---=----'"'- ~ :,,;: ,,..,, _____ ,, --

CSH 

i 25. 0 ~ 
2 60, 0 C 
315,0U 
lt55,0U 

PAGE 41 

CRIT 
ELEV 

8i6. 7 
&17 .1 
81 7, 3 
817 • 6 

FRICTION 
SLOPE 

,OU Uit4 
• no ~s g 
, 0 0 06 2 
• j O 0~ 7 

', 

,, 
' ' 

• 

1:· 

"'. 
'1"1,.,. 



1/, 

WSP2 Xf.q 10/02/77 
/!.:'.V a9/23/7Ei 
LO,O 12/~ 7 /7~ 

HG!f4 2R~t~Cli PORTAGE CR5FK, MICHIGAN 
PRELIHI~ARI FINAL RUN 

~ 

'RATltiG TA2LE FOP 5~CTIG~ 19,~+ DA= l , 0 
IIO, Et.El/ t. P. EA CFS ---------ACPES FLOOOEC--------

Ot.1-tAGE CHAt1'4EL NON-OAH 
0 81fi.01} 0 , 0 0, 0 

nAtlK FIJLL fjl8 ,3 6 8 .1 1 (I. 1 • 1 . 0, 11 C 0,00 \J, 00 
1 81S,04 101 .1 125.0 0, 0 0 a. o • o.oa 
2 CH'l,93 lb O •,) 26,J. ll ~, 0 0 0, 0 0 iJ. au 
3 8?. 0, 30 20 d • <) 315, 0 0, 1 l 0 IO 1 ~ • 0 [j 
4 821,15 27~ ,7 455'; 0 0 I I) (l a. o o 0, cc 

SEGH€NT TAciLE FOR )ECTIUfl 19,9+ 
..------ .-•- ----- ~ 

$EG NO 
CS I• TOHL 1 2 3 

" C N 

CSH 

125,0G 
2 60, 0 0 
315,00 
455,00 

• :. J 

PAGE 4?. 

1, CRIT 
ELE~ 

817,1 
817 ,6 
817,8 
818,3 

., ' 

FRICTION 
SLOPE 

• 0 0 076 
,OOC70· 
• 0 0 U68 
, 0 0 G6~ 

,l 

-

~ ,.~--.-

-----------------------------------------------------------------------------------------------------------------------1 OLSC11A~GE Cf$ 125, 0 • 122, 3, 
125. V~LUCITY FPS 1,33 ,28 1.34 ,33 

2 Ct;:SC:H4t-'G[ CFc.:; 201). 2, 23'9.. 24, 
2~0. VC:Lu(ITY FPS 1,63 ,46 1. 69 , 65 

-l OISGHA~GF. CFS 315. 4, 27 7. 35, 
3 ! i; • VELOCITY FPS 1,71 ,51 1 • 3 0 ,73 

" 1)..i:!:C:t1~ ~r.L C~S 45 15 .. 8, 3d2. 65, .~, 
45!:i. Vi:LO(:ny Ft-'::i 1,U8 • "7 2.01 ,H " • 

1 EL V ~13.d4 KO 4~7-J. 6, 4419 • 54, 
? F.L V 819,~3 KQ g 7ti9 • 7 d, dd36, 

. 
S 76 • 

0 [L V r,co •. rn KD 12 Cbd • 138. 10631, 131'3, .. EL V :3 2 1 • 1 i; KO 1 7 '37 d, 311. 1514Z. 25 25, 

>1.. • I • 
', ,·. 

,, 

•· 

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



~ .. 

TABLE OF VALUES FOR SPR EQUATION . 
CO£FK AKG Q1;TAK S:CGH4 DKE DKS ' H ALPHA ALPHA2 BRI.JA APPAit A EXIT 
,5953 .2406 , 3 ~:.il.t 5 , q612 o. ouoo 0.11000 .6483 1,0000 1.0000 73.5075 10 6, 150~~ 11)3. 5551 
OCR lT 1117,,40 M:H,:;RIT:: ~ 

1.1135 • 7':l 2 '.l • 3;215 ,!J329 o.ooun 0.0000 , 6412 1,0000 1,0000 1oq. 1431 191, 834ll 162. 70U5 
or.;, lT .;17.,;,6 Y.O~RIT". 

l •? ~ !; f.i , S5,?. 5 , 3.322 ,7929 o. o::iao a. 0000 ,5935 1. 0000 1, co co 113·; 6352 224. 276!1 211, S&a:6 
OCR lT A!M, 15 K11,;RIT~= 

0,00JJ ,),llOiJU O,u.jlJ0 U.ooao u. 0000 a, ao o o J,OOtlO 1. O,G O 0 1, 0000 1J0.9l00 224, 276!1 211. 563:6 
Or.t< 1T -1, )0 Kd1; RIT== 

~ ·l 

i:' 

. .,., 

•I 

1 ;, • l' ,. 

''•,:1~ 
' ' 

'c 

-~ ,:~-' 
"':' ---·-----------.- •• u• ,_, ___ , ,. ------- -- ... ,_ .. __ ,_ 



,1: 

WSfl2 ) . .C:O 
P.t.l 
LO~O 

'• I 

10/02/77 
Q':!/ 2.J/76 
12/1717~ 

I 

ORIDG£ TYPE 2 

,:1 

t, 't ' :t ' ti' f 

·' 

-

~A~N BRANCli PCRTAGE CREEK, HCHIG•N 
PRELIHI•A~Y FINAL RU" 

NO. 

0 
1 
2 
3 

'• 

• 
ROAD SECTICN 20.Q 

HM CFS HL 

616,00 0 • Q Q I o.oa 
811!.90 12 5. a o .n2 
1320,06 26 C, G 0 • 10 
820.4E 315,00 ol'< 
821.82 455,00 • 6'< 

~Ill RGAO fLEU~T!O~ 

GIRDER BOTTOH EL~VATION • 

TM 

o.oo 
618.88 
819. 96 
820.34 
821.18 

822.Jil 

820.10 

CSH 

0 • 00 
,125.00 

2&0.ilO 
315. GO 
'<55.00 

OPENING 110.• ·1 

I < 

_________ ,..,... __ ., __ "_~---=- ....... - .... · .. ~--·-~ - - -·~--- --- ..... _ ----------··-- . - -- -

i'AGE ~Ja • 

1 

,. 

l' 

,,..,.! 

'M' 

,, 

• 

~~ 

·-



W~,.:ili,,i<1 10/12/77 
~•t.w· OS/23/7{> 
LOl.O 12/17170 

I 

RAT Hl/j T f1•,LC: FOr-, S~CTIOIJ 
ti(). ELF\/ 

0 81.b.,'Ju 
At.t~K FULl. '318,3 

: o 18 • 93 
2 o20,C9 
·i 020.s1 ,. . ,. . ,. , Ut: • ..L • U ... 

MAIN B~ANCH PO~TAGE CREEK, MICHIGAN 
PREL!HHA,Y fitlAL f'.Utl 

2 0 .1+ 
AREA CFS 

0 • 0 O.G 
68.1 90. C 

1 D 7, 1 12s.o 
1 ~ 2 .fi 200.c 
22-4 -~ 315.0 
7,. ,., 0 ,.t:::c: " ,) '-t 'j • 0 ., 'J-.;J. ;.J 

OA= 1.0 
---------ACRES FLOODEC-------
OAMAGE CHAWl€L NON-DAM 

• o. a o 
0. 0 D 
o. a a 
o. a a 
u. u u 

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

a. o o 
0 • 0 D 
0, 0 D 
0,00 
" "" u. u u 

D. Ou 
,Q. (HJ 

o.OG 
J.OC 
,., ... -. u. \JI,; 

SEGMEIIT TAaLE Fer ~F:CTIUll 2 0.1+ 

CSH TOTAL 1 
N 

SEG NO 
' 2 

C 
3 
tl 

125.00 
260.CO 
315, 0 C 
4 55. 0 0 

- -... -
PAGo 44 

Ci<IT 
ELEV 

617.1 
817.6 
817. B 

FRICTION 
SLOPE 

,Ci0065 
.ao ,se· 
.OOC55 
.uc93.1 __ , 

. . 
---------------·---------------------------------------------------------------~----------------------------------------1 vr;CHAr'GE er~ 125 • 

,oc i/C:UiGITY F r~S i,26 -1. r. :• I 

2 DISCiiAt--GE CF-:; 2&u. 
2'10 • v'CLOCITY F""' .. ro 1, 52 

3 OISGi-1~.-GE CF.3 315, 
3!5, vc ... uCITY F?3 1. 5 9 

4 1.)1'.;(:H,1,;-G£ CFS 455. 
4'i 5 • '-IE.LOI: I1 y F?S 1.~6 

1 [LEV tU,j ,'J3 KO I.+ .:304 • 
2 ELEV 92,:;.c9 KO 107'.iG • 
3 ELEV ti2 ,J .5.!. Kil 13 3;?, 
4 ELEV ,i21.64 KO 23511j1 

' 

-T~,----------

0. 
,25 
3. 

,44 

•• 
,49 
12. 
.35 

1. 
111 2. 
177. 
'572. 

.. "·- --------

121. •• 
1.2a • 3i 
231. 26. 
1. OQ .&3 
273. 38 • 
1 • 66 • 70 
372. 71, 
1.09 • 75 

4 755, 1G1. 
%1.J. 1 ot5, 

1164d. 15 72. 
19 2GZ • 3654, 

-~-----··-

,, ' 

" "' ' . 
' I, 

• 

,, .. ,, 
• ,t>. 

--



,1;• 

WSP2 iEQ 10/02/77 
~:E..; 09/23/76 
c0All 12/17176 

I 

'RAT Ol'C TA:JL:" roe '.;c'CT! ON 
no. ELEV 

1 816.40 
RAIIK FIJLL 81t.7 

1 a1g.c3 
2 820,16 
3 621),57 
4 821.08 

MA!U f.li,!f,1'1.CH PORTAGE. CREEK, MICHIGAN 
P~ELIHINARY F[NAL PUii 

20 ,5 DA= 
AREA CFS 

0 • 0 a. o 
0 6, 1 109. '+ 
8 7 .3 12 5. 0 

10 7 ,5 260.0 
196,2 315,0 
lO 9. Q 455.0 

1.0 
---------ACRES FLOOOEO-•-----
OAHAGE CHANNEL NON-OAH 

IO.:) 0 o. o o ~.oo 
0d0 o. o •J .0 • tl 0 
o. o o 0, 0 ,J o.ac 
o. J a o. o o o.oo 
0 • 0 0- o. oo o.oc 

SF.GHE/IT HALE FOt~ SC.GI ION 2J. 5 
SEG NO 

CSt1 TOTAL 1 2 3 
ti C N 

, CSH 

125.00 
z 60. o a 
315,00 
4 55, 0 0 

PAGE 45 

•. 0 l 1, '! .. I IJ a a 

CRIT 
ELEV 

817.5 
816.0 
816.2 
816. 7 

FRICTION 
SLOPE 

.oai11 
,,JOG66 
• o o 076 

--·; DC C49 

------------------------------------------------------------------------------------------------------------------------1 0:3CHA::GF. CFS 125 • 0 • 
12 5. Ve LOG !TY F..-s 1. 51 0,00 

2 .l:.'. ';Gr1A ,;GE CFJ 200, 2. 
26 0 • Vt:LOC!f'f FPS 1,74 • 4 6 

3 i.H.::CH~..iG:: CF:i 315 • 3. 
315, JcLuCITY FP~ 1, 7 9 .52 

~ :JJ SCtl~ :iGf. CF3 45r;. 6. 
455. 1/[LOCI TY FCS 1, 12 • 38 

1 ELEJ bl':f.0,1 V.il 3 71 3 • ,. 
< F:..EV 820.1'> j(,Ll 6 Ab 7 • s~. 
3 ELEV J20,57 Kll 11247. tl5. ,, ELE\/ J 21. 8'l Ku 2 a sn. 377. 

, . 
.I 

I -••1-::,-•e.'"'-~----•-=~•~-•a=~..:-~~~ --------•-'-,.. -••-

123. 2. 
1 .5 0 • 40 
236. 22. 
1.81 .66 
? 7'3. 33, 
1 • <i 6 • 74 
371. 69. 
1 • ts5 ,84 

36~ ~. 12. 
tt G93, 715 • 
gg7.5, 11 :g, 

170f,4. 30 92. 

---- --· 

'., 
' 

-

·---------··· - --- .. -

.. ~' 
' ' .. ,: ,•, 
i. 

• 

,,. 

-



... 

~!';l-2 X[Q 10/u2/77 
~r:v 09/2 3/ 76 
LOt.O 12/i.7176 

I 

i'~ T lttG I::. B\..C. F\.)Q s-::CTlOti 
'IU. C:LE'J 

" B 10, 1 I 
1 &20.2 • 

RANK f!Ji...L 13 Z·), ti 
2 821,2€ 
J 82.t.47 .. 1322.4& 

H~II~ BRANCH PORTAGE C~~EK, MICHIGAN 
P~ELIMI~A~Y FI~AL RIJN 

20 .~-+ OA: 1.0 
~RCA CFS ---------ACRE, FLOODED--------

O:.l'IAGE: CH,NN£l NON-DAH· 
0 , 0 o.o 

63 .6 125.0 , 0, 0 0 o. o a iJ.OG 
66,1 139.7 C, !) 0 u. 0 0 .J. 0 0 

122.d 261..i • 0 0. 0 Q 0 • 0 0 :J. ~ 0 
138.2 315~0 0. 0 1) o. 0 0 a.oa 
213 • J 455.0 0. 0 G o. 0 0 J.OJ 

SEGM,ENT TABLE FUi< 3ECTiotl 2 a I •j • 

SE& NO 
cs,-1 Torn 1 2, 3 

N C ti 

PAGE 46 

CSH Cl'IT FRICTION 
ELEV SLOPE 

125 • 0 0 &1g.2 .JO 252 

260.00 e1q.1 .J!l193 
315.00 a1q.q •) 0 2.0 5 
455.0Q 820.4 • 0 0 1~~ 

--------------··---------------------------------------------------------------------------------------------------------1 11ISCrlA~Gr: CFS 125, 
125. VELOCIT"I' FPS 1. 9 7 

2 n:~Cf--1Af;-l1£ CFS 2& J. 
lh O, '/.:'.LUC.:i:TY FPS 2,29 

3 DIS.;HA1~GE CFS 315, 
1.!.5 I '/E1..0L I rY FPS 2. • 7 

4 u1..;cHti1,GE CFS 45 5 • 
4-5 5 , 11::: ... nc l TV F~S 2, -~ 1 

1 fl£/ a? C • 29 Ktl 2 Lj'-j 1. 
2 ELEV 821,26 r.o· 5 OSl'-1'. 
3 FLE'/ 121,1+7 KO 6 1317, 
4 fL[V o22.4h KU 12g2J. 

! -.,.._. ____________ .... ':!"-------- ~ 
~ 

0. 
0, 00 

1 ' 
, 7 U 

2. 
, 11 
7. 

,93 

2. 
1 O • 
32, 

195, 

12s. 
1,37 
21.tt+, 
2. 33 
?8'~. 
2. 5 i+ 

3d3. 
2,45 

2465. 
5580. 
6 412, 

109:.:5. 

0 • 
a. o a, 

15, 
.91 
25, 

1 • 10 
&5, 

1, 32 

2. . ., 
296, 
474. 

!13 26. 

' ' 

I .. 
/ I' 

•/ 

, ______ _ ------ _____ ,,_ ·-----

• 

,, 

~,-\ 
~~.' 

1 

-



T,\BLE OF VALUf.S f.OR fl?R COUAT JON 
COEFK AKO DGTAK. 'SIGr• A OKE OKS •Ii ALPHA 
• 12 78 O.GOOO .J271l .9990 0.0000 a.o-aoa .gq9g 1.0000 
DC P. JT i,1,;. ,~8 ~BC~IT= f .45:_p .12sz , .J 2 !:Pt .9829 0.0000 0.0000 • 90 98 1.0000 • Ce IT thS, 79 KiJ~H!T= . 
• ~ 10~ ,1759 ,3 ~50 ,9739 0.0000 a. oo o a .~013 1.0000 
OCR IT 81 '3, '35 KR,; ~IT::: 

o.aoo~ 0.1.:00~ u I l! 1 i_l!} 0,0000 0,0000 o. io o o 1,.0000 l,OJOO 
OCR IT -1,QJ r<il~RIT= 

,, - ___ _____......---~ 

,, 
! 

ll •1, :~' f' 

' 

'j, 

r - -~ ~ ...... --

ALPHA2 
1. 0000 

1.0000 

1,00IJ0 

1. 00 GO 

" 

... 

HRWA 
TO. 4861i 

107.6626 

113.4100 

102.3,200 

•t r 

;, ' 
APPAR A [XIT 

78.371i6 b8. 5lr4 

12J.6206 129. 8155 

135,6163 l<t5 • <,611 

135.6163 145. 4611 

,> 

--- -- - -----

' •' 

";.•. \ 

' ' ' ' 

-

' - - -- --- " 

,· 

-____ ,. __ --------·-··--•' -··--··-····-···--



• ~.t 

fJSP2 YE<l 10102/77 
1,u 0112.l/76 
L0.\0 i2/17/76 

3P..!DGE TYPE 2 

.I 

,., ,1 I 

! -

H<Iti BRANGII POl<TAGE CREEK, HI CHI Gt.ti 
P~ELIMI~A~Y FINAL R~N 

NO, 

0 
1 
2 
3 
4 

,. 

f 

ROAD SECTION 21,0 

HW CFS HL 

dJLS,10 o.oo 0 • G 0 
d(~0.43 125,uO ,02 
8(~1.39 26 Q, 0 0 ,G4 
e;~1.n~ 31s • .:o ,06 
8i:~3.1 1• 455,JO , 62 

HHI ROAD ELf.llATIOfll 

GI20ER OOTTO~ ELf~ATION = 

,~ 

TM 

0, 0 0 
820,ttl 
821,35 
821,S7 
022,52 

8 21. 90 

821,50 

-r"'"'- -- ----·· .......... --·•-"""'------
:, 

PAGE 471B 

CSH 

U. OD 
125,00 :,i• 

260,00 
315, 00 
455,00 

OPENING NID,= 1 

,i;. --· 

.. 

,, ,\.,' 
' 

• 

1,,.., 

·1 

-------·--·-- ···-··----.. ----··--- ...... - . -··· 



"' 

,,,:: P2 xca 101 o 2;r7 
m::-.i 0':3/2 3/76 
LO~D 12/17/76 

I 

RAT ING iAl!LE FOP. S,CTIO~ 
MO. tLEV 

u d 18, Otl 
n • ,,,,, FULL -319.7 r>,-,.HI', 

1 <120,4 • 
2, d2l,46 
,1 821, 71 
4 oz 3, 1d 

MA:i':fl 81,:ANCH PORT~GE: CR.EEK, M!CHIGAU 
P~tLIHlNA•V FINAL RUN 

21.1+ OA= 1,0 
AREA CFS - - -------1\Cf?ES FL DODE 0--------

OAMAGE CHAIJNEL NON-DAI• 
a • o o,a 

S 2 .u 8 5, 4 . O.<.Hi o. a a a. ao 
Bl+,5 125,3 ,o, 0 0 o. U 0 ,0 • 00 

131,3 26C,0 0 • :J 0 0, 00 I). 0 ~ 
14 4 ,6 31 G. J u. o a o. 0 0 a.au 
254,7 lt 55; U 0. ,] 0 0, 0 0 0, 0 0 

SEGMENT TABLE FO? l E..'.:i ION 2 1 • 1 ~ 
.i C:G NO 

CSH T OiAL i 2 3 
N C N 

PAGE 48 

CSH CliIT F?.ICTION 
ELEV SLOPE 

125.00, 819, 0 , 0 i:: 1.l (i 
2 60. o a 819,4 , D il 11 9 
315,00 619, 6 , 00 ll~ 
455, 0 0 82 0, 0 .ooot~ 

--·---------------------------------------------------------------------------------------------------------------------1 OISCt-:A.;G£: CFS 12'i • 
12,. VELLICITY F'f3 1.5U 

2 DISGHt.~r.L C'FS 260, 
2h1J • \JCL,JCI ry F'P S 2.ud 

3 ')~;:;.::,r,;i, "'G~ CFS 31 5 • 
:HS. JtLOCI rY FPS' 2. J 2 

.. J:;: :.:;.,:11,4,~ :";~ CFS 455 • 
,..5 5 • VELO(;l1Y P"Fl5 2,ll:l 

I 
1 Elf. ,J a 2 :i .ti-9 KO 3951. 
2 EL~V ..; 21,'th KU' 7534, 
3 ELE:V d21.71 KO ~ 62 1i. 

4 [L~V il23. 16 KO 16 716, 

-

0. 1? 5, o. 
, 1d 1 .. 50 0,00 
z. 258, 0. 

, 31 2, Od ,14 
3, J12 • o. 

,36 2. J3 ,18 
i.3. 437. s. 
, 35 2. 2 3 , 25 

&, 3944. l, 
S 5, 74 75 • 4, 
7 8, 6539. 9, 

44 2 • 16U91. 184. 

-~ . -----· --=--·--· --·------- - ___ ., ___ ,_ 

' ' ' 

,, I 

-r 
' ., 

-



,,. 

WSP2 '-,t:r~ 1~ /02/77 
r:E\1 a•Ul3176 
Li'JAD 12/!717~ 

RATH11; TA :il £ ,:"1J.:;: S~CTI o~, 
lh.1, EL!:~ 

0 6 1 'I• i)(} 

il<l!K F IJL.L. ,>lS,7 
1 82•).6d 
2 8?.1,7,] 
3 8~1.9:3 
'+ 823,JS 

~~IN BRANCrl PORTAGE CR~EK 1 MICHIGAN 
PKELittHAf'Y fltlAI. ~.Ull 

21.2 
AP EA CFS 

o • a a.a 
52 .o 7·J. 2 
93 ,3 125, • 

11.+L+.3 2f>U,,O 
16 J .3 315~0 
2h 8 .~ Lt55.0 

0 A= 1, • 
-------••AC,ES FLOOOED•------
O0NIGE CHANNEL NON•DAH 

, 0, 0 G 
a.oo 
G. 0 ~ 
ry, D • 
0. 'O 0 

--···-·- -- -

a. a a 
o. a a 
o, o a 
o. Ci 0 
o. a a 

'o. a• 
o. 00 
0 • 0 il 
Ci,OG 
0,00 

SEt~Mf.lH ·rAaLE FL~ l(CT I(Hl 21.2 

CSM TO[-L 1 
N 

S EG tlO 
2 
C 

3 
N 

CSH 

125,00 
2&0,00 
J15,00 
&t55 ,00 

CRIT 
ELEV 

~ t" • ' 

819, a 
819, • 
619,E, 
82U,O 

Fli:ICTION 
SLOPE 

: . ' ' 

,00075 
,CO(i91' 
• J a 10 1 
• i'.l a u&s 

- ·-·--· .. -· - -- - ··' -

-----------------------------------------------------------------------------------------------------------------------~ 1 'JI~CHAKGE CFS 12 5 • o. 125, 0. ,, 
VEu)C I TY F,:;:; 1, l7 ,ld 1.37 o • o a 1 L. .... 

2 iJI<_:;CrlA1iG:'.: CFS 2G O. 2, 25 7. o. 
2r,a, VfluCITY FPS 1.92 • 3 a 1d2 • 1 • 

J ll!SGHA1<Gt: CFS 31 l'i. ... 311. 1, 
315. 1/i:Lt)L, I fY FPS' 2. 1,J • 3• 2, 1 '+ ,18 .. DIS1~,IA,,Gi: CFS 455 • 14, '+35 • &, 
455 • Vi::L.fJC.:. ry f"i.">S 2,10 ,JS 2, 14 ,Z5 

1 EL':V d?.Q.6~ KO L, 562 • 11, 45-50 • 1, 
2 El f.1/ d 21. 7'j Ku 8 ELl S • 77. 0517. 8, 
3 ft ::v a 21 .CJt1 KO '3 d':'IU • 1 u 8, 9702. 20, 
4 ELEV d2J.35 V,[I 11 a• u. 5 ?.9. 17047. 2 2'4. 

,. 'I: 

., 

,,.I' _, ________ ,~---- ----·- ·-------· ---------------- --··------

• 

' l, 



'l 

!ISP2 ,<[I) 

RtV 
LOAD 

1J/OU77 
0 9/2 3/7& 
12/!1/7~ 

I 

RAT HIG T:.HL!: FO~ s,:cqo,t 
iWt ELE~ 

C d 19 • 30 
AMI~ f"IJLL. tj 21. 6 

1 821, 7'i 
2 822,7'+ 
3 tt2l,OJ 
4 824d't 

\ 

H:.Iti 8RANCH PO~TAGE CREEK, 
PRELIMI•ANY FINAL RUN 

21.q • OA~ 1 .o 

"ICliIGAN 

AREA CF~ ---------ACRE3 FLOOOEO-------• 
OA,~AGE CHANtlEL NON-_DAH 

0 I 0 a. o 
5 2 , G 11 i.. 1 . u. o a 0, 0 0 b.oa 
58,1) !25 • 0 o. a a a. o o ,o. a o 

1 U J ,2 2&0,0 0, 0 iJ 0,00 '.l. 00 
112 .s 315.~ o. a a a. a o D. 0 L 
170,2 455; 0 0 , 0 C o. o a 0 .. 0 0 

SF.GHENT T ,.\ t3 LE FO~· 5t:CTI0fl 21, 9 + 
SEG tlO 

CSH TOTAL l 2 3 
N C N 

1 DJ:::CrlAPGC: CFS 125 I a. 125, a. 
125, V::LilCITY FP:; 2, 1 7 0, 0 0 2!!& o!oo 

2 llI'.Ji~HAKGF. CFS 26 0 , 1, 259, o. 
2no, VELOGIT'r' FP3 2, 66 ,3& 2,60 a.a • 

3 D1$CHei?GE CFS 31 S, 2, 313, a. 
J! 5. VfLUC!T't' FP.3 2, ~ g • 41 2 .8 9 0,00 

4 [JJ.~Gt-lAr;GE CFS 4S~, &. 448• 1. 
455, 1J::1.-nc r r't' FPS 2, ~ 2 • "1 2,94 , 25 

1 F LEI/ .J21,75 t< D 2 2Z7, 2, 2225, 1, 
2 El.~V ~Z2,7 1t KO 5 072 ! lb! 5(155! !! 
3 ELEV' lj21.00 KO uo1c;. 2~. 59!\4 • 1, 
4 ELEV' o2't,J't KU 10744. 132, 1 1)579• 33, 

,, 

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

PAGE 5'1 • 

, CSH CRIT Fqrc TION 
ELEV SLOPE 

125, 0 u 82 0,9 , 00 315 
2&0,00 821, 3 , 00 263 
315. 00 821 .5 ,00 274 
4 55, 0 0 821, 9 •--.0017~----· 

.,. 

i:. 

'"') 

., 

'l ''· ,., 
' \ 

• • 
.~.,...----- "1"" ... "7""! - ~ ...... ·- - • ~'" ---- ...,••-1 ~ "l • _.,'"' •i -"'I " - ·- ..... ·····-··---·---··-·-·--··-------



~ ... • .. - --
• 

TABLE OF II ALU ES FOR GPP, £QUA T ]OIi 
cnFFK A Kil OGTAK SIGMA DK£ DK,S H ALPHA ALPHA2 B~IOA APPAR AEXIf 

1•i24') ,flJ16 .2343 ,7665 o.ouoo 0.0000 ., ,& 118 1.0000 1,0000 51, 7788 82 • J688 63. 4039 
DCkH ts21,1)9 1bi,; RIT= 

1,l5-3g 1.1or;3 ,l • 45 ,r,gog 0,0000 0, 00 0 0 .5 351 1. 0000 1, 00 0 0 92,4786 155, 244(, 105.8!>56 
OCk lT D21,!i6 t<BC ~IT= · 

1,2Sl.t2 1,(,371.) ,t.1h3 , 726ft 0,001)0 O. JOOO ,5695 1.0000 1,0000 104.8058 176,4199 11~.1%8 
CJ Git IT ~21,A~ K\l':;~IT.;:::, 

1, 2237 ,'H97 • 30-+•) ,7&00 G,0000 0,0000 , 60 30 1,0,000 1.0000 1S2,Slt65 ?60.6374 17&.22•J 
DCP iT d22.2~ Kl•;RIT::2 

, i, 

, 

' f 

h''' 

'; 1 ,. 
' ' ,, 

- -=----K: •~-----



1),, 

HSP2 ).rQ 
,._E_ 1/ 
LO~ll 

,, 

10/J?/77 
QS/:?,11,7~ 
12/17/?Fi 

I 

i..:BP..IOGC: TYi-'.:': 2 

,,, 

a .·• 

H,'.,IN fiRc.tlCH .PJF,r!\fjf. c;(EEK, MICHIGAN 
P r<E LIM! fl.,:.;-:Y :r I tljL: Pl,,14 

' .' 

ROA• SECTI~N 22.0 . ' 
NO• tiH CFS fie TW 

a d1. 9. 96 0. fl J ·o.eu 1!.0fl 
1 H?Z.~1 · 125. :1 [1• .12 821,8~ 
2 liz~:oe ZhJ.O(! .22 azz', s& 
3 ~23,37 315.,J,o' ,24 52.1,13 
4 H211,37 4r:.5.uo d4 e 24. 1 3 

--·-
i1Itl ROAO ELE\/ArJOrl B27,00 

GI!<.DE~ flOTTCIM ELFv'ATI~N :: 8?ti • 70 

CSH 

0,00 
, 125,Q0, 
· ?f..u.,rn 
•:~31-5,GO. 

455'.C0 

OPENING tW,= ·t 

_.:., '1 _______ ._. ___ -:...,;_ 
•' ' ,, ,, '' : .... ,_ 

~ - ,,~------·--··---.,..;..; : ....,....,............_ ... ~ -

PAGE 51B 

- - •• I ---•---

J ' ~ 

,, 
", 

·": 

• 



-
WSP2 X~•l 10/02177 

,;:tv OS/23/7.f:J 
LO~D 12/17170 

I 

HAitJ BRAl~CH PORlAGE C~EEK, HIC~IG~N 
fRELIH!NA~Y FINAL RUN 

Ri\tltlG Tt..dLE Fo==, S~CTIOM +22,05 
!Kl=. £LEI/ :.Ri::A 

" l 
BAllK FULL 

2 
3 

019,10 
t\22.06 

~22.4 
1)23,13 
82~,41 
824.41 

o • a 
137 .2 
162,5 
219,6 
2 44 • 3 

SFG~Et~T TA3L~ FOR ;c~T!ON +22,05 

CSH TOT~L 

CFS 

a.a 
12s.o 
16d, 4 
2~C. • 
315., ll 

1 
N 

f 

0 A: 1 , 0 
---------ACR~S FLOOOE •-------
Oi:oi"IAGL:. ' CMAN1JEL NON-DAM 

· o. :J a 
0, l 0 
0, 0 I 
IJ. :l 0 
n ,n 
u. "u 

SEG t,0 
2 
C 

o. 0 0 
a. o o 
o. a o 
o. J a 
0, 0 ~ 

3 
N 

0 • OU 
·a. o o 
a.ow 
u.ou 
u. u la 

• " ,. ,-. .- .. > I. 1 -- --...... 

CSII 

125, D 0 

260, 0 0 
J15,G0 

PAGE 52 

C"IT 
EL.E\t 

820,2 

820,6 
82 0, 7 
621, • 

" ~ . i '' 
FRICTION 

SLOPE 

,00 OloO 

, 0 0 041 
.aon~Lt. 
• U O 036 

.-------------------------~----------------------------------------------------------------------------·---------------~ 
l l•:::'.lGrlA~GE CF~ 12 5, J. 125. o. 

• 0 < iJt:LOCITV FPS •'·ii G,00 • 'i l. fJ .oo l. i:: :;, • 

2 o:scitA~GF. CFS 26 0 • 1, 259. 0. 
2f, 0 • Vt..LOi'::ITV Ft"'~ 1. :! I) ,17 1.2 0 0 , 0 0 

3 Dl~CHA'-\Gr~ CFS 315 • l • 311+ • o. 
315 • \/iLOCITV FPS 1,. 3 2 , 21 1.32 J, • o 

• DI3Ct1A ;G;: (;FS L;55 • 8 • L; I.; 7. 0. 
455. lfELUG:::TV FPS 1. I+?. • 2~ 1. ,.3 0, 0 0 

1 EcEV 022,06 KJ 6 2~ /:i. 1, &234. 1, 
? r-. ,.. ' r-_:..,t:.'J ti 23 .1) l'(LJ 12:371. 20. i2~57. i, 
3 f.L l V 023,41 KJ 15 07 s I E, 0 • 15012. 1. 

" EL':'/ l24,"1 KO 23dl.11. 378. 234l2. l • 

--------------------- ,.,_ -------~--, •=·-·---- -



USP2 XLI) 
P. f. 'I 
LOA l) 

10/ i) 2/77 
OS/23176 
11/17/7~ 

I 

f.l.AT HIG TA8L::: FO~ S ,CTIOI{ 
IIJ ' C:LE!J 

!) 81'),B 

I 1 82 2. 20 
f1Al1K FIJLL d 22 ,Lt 

2 823,28 
3 823.5B 
4 824,55 

MAIH ERt.NCti POPTAf,E CRECK, 
PRELIMINARY FI~AL RUN 

2 2 .1 DA= 1,0 

MICHIGAN, 

AR EA CFS ---------ACRtS FL oone: o--------
OAl1AGE CHAN,~EL NON-DAH 

0 .o 0,0 
14 7 .c 12 5 • LI . 0 • • 0 0 IO 0 'o. o a 
162,5 t5·J,2 0, 0 0 a. J J D, •C 
?32, 0 26 Q, 0 f) • 0 ~ a. o a 0, 0 D 
259, 0 31 'i • 0 I). 0 !) a. a a C,01J 
354,?. L.55:] 3 • 0 0 o. au 0. g .:J 

SEf.MEtlT HBLE FOi'."• 3ECT10il'I 2 2, 1 
SCG NU 

GSN TOT.\L 1 2 3 
ll C N 

PAGE 53 

' ,, 
• {/1 '. 

. ,, , . 
• , '' 1 

CSH . CRH FRICTION 
ELEV SLOPE 

' 125, D 0 82 0 .2 , 0 0 QJ 2 

260,DO 820,6 ,00034 
315,00 Bl0,7 ,00037 
it?5 ! OQ 621! 1 ! !JOO 3,3 

-~·---------------------~--~~--------·---------------------------------------------------------~--··-----------·--------
1 f1ISCriAPGE CFS 12 5, 0. 125. o. 

12 5 • Vt":L(I~ lTY Ff-S , d 5 D • D !l ,85 c.oo 
2 Dl~l(.:HA ;i;t: CFS 26 IJ , 1. 259. o. 

2F, 0, VELIJCI r't' fPS 1. 14 .16 1, 14 0 , 0 0 
3 nrs.::1-Ai:.c.,:: CF3 315 • 2. 313, a • 

3!5. V.C::l:JCITV F=>S 1. ?. 5 ,22 1,25 ~.oo 
• JISG!-l.:. ... i;c CF3 455 I 9. 440 • a • ... :i,. VELOCITY FPS 1, 3 7 ,29 1.18 0 • C 0 

l ELEV ,i22.2u K[I 6 ~5 6, 1. L954. 1 • 
' 2 F LfV fl23.2M ¥D 14 Cl?.J. 41, D% •• 1. 

3 [LEV Ii ~3 .5 1 Ktl 10 35 7, 6 g. 16267. 1. ,, ELE"V d2t+.55 KO 25 2.J 2. 4 ~l+. 21.+ 73 7, 1. 

,I 

., 

, t 

----------- -·- ·--·- - __ ... ~-· ----~~=·-- -·· ,. ·--------

. 

!. 

,·~ 
, .. 

-



. ' 

WSP2 ( 0 lU/02/77 
,: V og/2317& 
L AD 12/17176 

RAT ItlG TAH:c FOR S":CTI ar, 
; 10. ELEV 

G d >1, 20 
1 82Z.7¼ 

lli-,m:. FULL .l 23 • 6 
2 d2J,6,; 
3 82J,'l1) 

• d24,77 

HAit• 3R.\NCH PURH&E CREEK, HIGHIGAN 
PRELI•I~A~• flHJL RUH 

22,5 OA= 
ARE;. CFS 

0 • Q a • u 
s& .e 12s.o 

10 1 • 0 250,7 
106,4 26(!.G 
126.6 315,u 
22 !• .o 4 55, • 

' 1,3 
---------AC,ES FLOOOED--------
0AHAG£ CHAtlllEL NON-OAH 

0 • OG 
0, I] 0 
0, ') 0 
0, 0 0 
0,00 

__ , __ _ -~-· 

n nn u, uu 

•• 0 0 
•• • 0 
0, 'J 0 
0, 0 • 

·o •Ju 
,a • o o 
o.oo 
o. at; 
o. a o 

SE GHENT T ~DLE FO?. iECT IOIJ 22.5 

CSr': T n T \ 1 
I V I "",_ 

1 rir SGHA 1,;"G[ CFS 12 5, 
l?. 5 , y'[LVC I TY FFS 2, 21 

2 1JISi;HAr.C,£ c~::; 26 a • 
2oC, VLUJC:T'r Frs 2. 41J 

3 [J!S(:t-lARG[ CFS 31~, 
3:!.5 I V!i..OC.Irv fi:~• 

' " 2 • 6 t+ 
4 "' ~ C',", l , : r ."'.: CFS Lf::r 

,.-'J.~Vl'l'l"U;:-.. '1"7;> I 

a+'i5. 1/t: .. 1.i,:r T'( FPS 2~ 42 

1 E Li:1/ ~?2,74 KO 1 clb 1. 
?. t L£V .;2 s.nn KJ 4 7'1 i.J • 

3 ELEV ~23.SO "ll 5 77 J, 
4 F.L EV 112 11.77 KO 11:l5'i. 

SEG NO 
l 
N C 

0, 12i:;, 
0,00 2, 2 0 

G • 2sq, 
0,00 2.46 

c. 310, 
, 35 2. &<+ 
3, ... 

'-+l.Ot 

,41 2.s2 

1, lb~9. 
1 • 4 736 • 
3. 5 755 • 

73, 1U142. 

3 
N 

0 • 
0,00 

1, 
,58 

•• ,54 
3b. 
,69 

1, 
2, 

15, 
8 40 • 

--------~_.,.,.._._..,_'l""":"'ft'' .. ______ ---'"-----

CSN 

• -,c ,, " 
.LC.-'tUU 

260,0C 
315, 0 C 
4 55 • a o 

" . 

PAGE 54 

CRIT 
ELEV 

822,5 
822,7 
823, • 

FRICTION 
SLOPE 

,00451 

, 0 0 29CJ• 
, 00 292 
, • U 169 

' ' 

• 

;'f 

, 

-



WSP2 Xe~ 10/02/77 
,lEV O'-J/~J/76 
t.o~,o 121111 lh 

I 

SATING T~8L£ FOR 3£CTl0ti 

rlAitl 8P.AIICH PORTt,GE C~EEl(, MICHIGAN 
f'RCL!~I llA<lY FINAL P.VN 

2 2 .d OA= 1.<l 
:!D • EL'.:\/ AREA CFS, --------•ICkE~ FL OOOEO••• ••••• 

OAHAG £ CHkWtEL NON·O~M 
0 tl.23 • ,)t} 0 .o :) • 0 
1 82 "· % 76 .9 il? • 0 , 0, U 0 O, UO 'J.aa 

OAtlK FULL. 8 2 5.3 ':14 .9 181. 6 o.ao O. IE! 1l. a o 
2 .625.71 124.3 2n~.a o. 0 0 0, DG o.au 
3 82f}.14 150 .1 315,0 o. IJ !l I). 00 !j. 1) 0 
4 82 o. 81) 2J6, l 455. 0 o.ao o. 0 ~ J,OG 

e' 

SEGHENl° TAHLE ,C?. 3 F.r.l I Oil 2 z.o 
St:G tlO 

CS M iOT:.L 1 2 3 
N C N 

1 or :ChA1;G€ CF5 125. o. 125. o. 
125. Vf.Li..ic'rry FPS t. (,J 0,00 1.03 o.oo 

2 or·:cHAFGS CF~ 260. 1. 259, o. 
zn o. V:.LOr:irY F!"'S 2,14 • i,J 2 .. 13 o.oo 

3 01::.Cr1A1--GC CFS 31 s. ... 311 • o. 
315. VE:LJCITY F,-::; 2.1a .'i~ 2. 18 :l .03 

4 ,11 .i,:;HAF-Gt CF~ Lt5S • ' 15. <t4 a • o. 
'+~ s. Vi'Lv( I!Y FPS 2.38 .66 2.41 .4'0 

1 f.LE</ ~24.% KO 3 31-"l • 1. 3311 • 1, 
~ [t.£1/ ,;?5.77 KO 65Hi, 17, f;5l2 • 1. 
3 ELEV ,3Zf:i.14 KO 843 U • 77. 6J52. 1, 

• ELEV ,.'1'20,13D KO 12d:5, 3d 3 • 12•2'· 4, 

,. 
1 

., 

- -· ·---------,,-~--"'· .,, __ ,..,._,, __ ,,.......,,..,.. = = ~-~-=----.c----- ----·- -

PAGE 55 • 

CSM CRIT FIUCTIDN 
ELEV SUlPE 

1 ZS. Qo 82J,9 , l.iil lft2 

zou.n~ 62 ... 3 • GU 150 
315.0(, 82 ... 5 ,'1139 
If 55 • 0 t 624 • S -~. 0 '.: 120 · 

: 11 

., 

', 

,, { 

----------------· ---- ·-· 



"' 

,,. 

COF:FK 
.q1145 
OCr-' jT 

.A~2F, 
DC" IT ' 
• ~ 7 d2 
0(:K lT 
.R37? 
OCP JT 

"· 
,I 

AKfl 
, 1'2G 4 

82~.10 
.hS'-1 

d2't,8U 
.f2S3 

625. 12 
.5713 

,G2'1.F,t, 

,I 

'1, ,t 

• 

OGIAK 
.1131 

~ds?.IT= 
, 1992 

Kt.l 1~rUT.::. 
, 2117 

KfJ,;RIT;;; 
, 2 218 

Kt1,:RIT= 

•------•----,. ..... HO - - -

SIG~A 
,7UCJ4 

• 8365 

.Bt.&+7 

• ~599 

......... 

T~BLE OF VALUES FOR O?R EQUATION 
DK[ DKS H ALPHA 

u. ,Jaco .'0310 .&J25 t. COOll 

•,••,~ 

•, •• DO 

o.ocuo 
' 

• 0392 

.Ol.tlJ7' 

• Ott O 7 

' ! 66 54 

.7131 

1~ 0000 

1, auou 

1. o,ooa 

----- ·-·-·-

ALPHA2 
1,0000, 

1.0000 

1, OU 00 

1. 00 0 u 

B~IOA 
t• Q,1542 

01. 1::1 aa 
72,1171 

9J,OG90 

APPAR 
10 7, 6951 

210,2:458 

264,1201 

,. 

A EXiT 
95,698] 

179, 3607 

240, 77"6 

', ' 

-

-



,1\, 

WSP2 X€Q 10/0U77 
kEV og/23/76 
LOhO 12/17/76 

I 

fJP.!UGE TVP£ 2 

.i 

'!'' \' t 

I. 
·-""""'·- ___ .. , .. , 

MAIN BRilflCH PU1~rAGE CREEi<, MICH!G~N 
PRELIMI~ARY FINAL PUN 

NO•, 

0 
1 
2 
3 

" 

f 
ROAD SiCTICN 23,~ 

HH CFS , HL 

8 2 2 • 70 0, IJ O , o.oo 
825,19 125. • 0 .18 
'326,14 2n •o'JO • 30 
826.5? 315, D 0 • 32 
U27,24 i.5s.ao • 3A 

~------
HIN RO• • ELEVATION 

GI,• E~ OOTTOM ELEVATION= 

-·--------·---

TM 

o.oo 
azs. ca 
8Z5,84 
d26,20 
826,86 

833,00 

833~40 

PAGE 56EI 

CSH 

G,00 
12 s. 00 
26 D. 0 0 
315, 0 0 
455, 00 

01PENING NO,= 1 

~' 

', 

""'·· \. 
I ' 

'1 \ i 

·-· 



•'' 

llSPl ,:[IJ 10/J2/77 
2t\J QC/23/76 
LO~l.1 1211111'<~ 

RATHIG TAl~LF FOF Sc CTI ON 
no. EL£1/ 

a 823,']i) 
1 825,1• 

'BANK FULL 8 2 5, J 
2 82&,1• 
3 8 26, 52 
4 827, 21.t 

HAIN BRA~CH PORTAGE CREEK, MICHIGAN 
PiiLIM!~ARY F!NAL MUN 

+23,Ul 
ARCA CFS 

o , a o.o 
O 9 .3 125.0 
CJ Lt • 9 140.1 

15 0 .3 20U. Cl 
180 .o 315, C 
248 ,5 455.0 

OA: 

., 
t. o 

---------ACP.E5 FLOOOE0--------
0.\IIAGE CHMlNH NO/l-OAH 

,0,0(1 

• ,j 0 
a. o o 
O,J,J 
•• o o 

o. o o 
o. o o 
a. o o 
o. o o · 
o. o o 

'o. o o 
,0 • 0 0 
0 , 0 C 
o.oo 
o.oc 

5£(,rH:::i-H TAGLE FCP.. Sf.CTI Or~ +23.01 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
I< 

CSH 

12s. o a 

260.00 
315.00 
Lt 55 • 0 0 

PAGE 5 7 

C~IT 
ELEV 

FRICTION 
SLOPE 

.oo 092 

,OOC95 
• a o u8 s 

823 ,g 

824, 3 
821.t .s 
82,.8 · •··• o o OH ..... 

------------------------------------------------------------------------------------------------------------------------1 JI S..::dA..iGE CFS 12 5, 
1?. 5 • 1,1.::L.OGITY FPS 1. 40 

< ~1:~CH4.~GE CF::; 260, 
2~0. \/~LOCI TY FPS 1,130 

3 UlSCHA;..Gf CFS 3: 5. 
-.H5. 1/i:LUC:~TY FF-S 1. ,)5 

4 L.1: .;Ct1A~1;c CFS t155. 
4':i ti• VcLUCIIY F''" ,o 2. 0 Lt 

1 ELEV 1325.19 KO Lt 12 :! • 
2 ELE'/ d 2b, 14 KO 8 434 • 
3 F. L =: J o ~r, ,52 l<Q 10 77 ~, 
4 ELU 327.2Lt KD 1 Ei 312, 

,, ,---------

o. 
a. o a 

3. 
, 35 
6, 

• Lt \J 
1'3, 
, 51 

1 • 
66, 

186, 
665 • 

125, o. 
1 • .:.0 0,00 
257, o. 
1,dO a . • o 
309, o. 
1,117 0 • 0 0 
436. 1, 
2.08 ,32 

Lt12CI. 1. 
8 360 • 1 • 

1a5s5., 1. 
15625. 23. 

·~·- .. ---~ --

. 

t•.,• .. 

' ' 

' ' 

------·--- .... , .. ,_ _______ ·-- ---- .. 

• 

" ' 

,,_.,, 



' .. , 

HSP2 XcQ 10/J2/77 
r .. c:v og12J/7f, 
LOI.D 12/1'/76 

RAT !NG TA ELc FO=- S::"GTIOtl 
uo. EL E\I 

G 821,QJ 
i 825.2tl 

HANK FULL 825 ,3 
2 826,15 
3 8?6,52 
't 8 27, 2<t 

H.l!N BR.AN..:ti POR.TAGE CREEK, HIL:HIGAN 
PRELI~HARY FINAi. PUN ,, 

+23.02 OA= 1.0 
A~i:A CFS ---------ACRES FLOODED--------

0 AtfA(;E CIIAtltlEL NOit-DAM 
0 I I) 0. C 

1:19 ,b 127.G , n. au QI O 1 D. OIJ 
9 £+ • ~ 13 8, d o. :i a o. a !l ~. oc 

151,0 260,0 0 I O i) 0. 0 C o.aa 
131 .£+ 3 15, 0 D • !J 0 0 I a 0 G,OC 
Z't9, 4 455, ~ O,H u. 0 0 J,CG 

SECMEHT TA:1Lt FO;; ,ECTIOtt +2.1.02 
SEG llU 

CSH TOTAL 1 2 3 
N G Ii 

PAGE 58 

CSH GRI-T F~Ir,TION 
ELE~ SLOPE 

i 25. OU 823 .g ,OUG9C 

260.00 82't.l • oc 09't 
315.00 82't,5 ,CG 064 
't55,0C 82't.9 .ao oi1 

------------------------------------------------------------- .--------------------------------------------------------·· 
1 OI3CH~;GE CFS t2 5, 0. 125, o. 

125 I VEU)CirY FPS 1, <t 0 o.uo 1.Jq 0 , 0 0 
2 UI~3Ct-:.ti ::G ~ CFS 20 a. 3, 25 7. 0. 

2F, 0 • ,JELOC !TY FPS 1, 7g • 3& 1.3~ o.oo 
3 o:sc:H~ ,Gc. ('f:; 31 5 • 6, 309. 0 • 

3:!. 5. iliLUCi:TV FF-S 1 • ti 5 • 4 U 1. d6 o.oo 
4 0:.sc,1~ .. GL CF.:i 4?5. 19, 43 5 • 1. 

.:.~; 5. vi'LOCITY FPS 2. Cl 3 ,5i 2.u1 , 32 

1 ELEV .3 .?5. 20 V.J '• 156 • 1 • it 15 3 • 1. 
2 ELEV J 26. 1 S KD 8 4d8 • 68, 8419. 1, 
J El~-; 826,52 KO 10810, 1~1. l'lh3€). 1, 

" fL£V :12;." ,2<+ K~ 16 37 b • 671. 15 60 3, 23, 

"" : 

------------~~~---- - ,-=-'"""--=--·-- ! •2' .... , ______ --

" 

,, 

:~.,. ·--. , 

I 
•/ 

1'· 



TA3LE OF VAL U I:.$ FIJR 6PP; EQUATION • 
COF.FK ~n, 01-;TAK ::;1G~tA OKE O~S H ALPHA ALPHA? BRIDi AP?A~ AfXIT 
.1uq 0,DJOU ,126~ • ;19()0 0.0000 • 'll DC 0 .gq99 1,000~ 1,0000 1&, 1535 10.qo51 9&, 1357 
OCR }T 82.3,')2 Ku'; ,IT= ,f 
, ! 2 ~ 7 r,. o o o o .12::;7 ,9990 a, ~QGO , 0 DO J ,g999 1.0000 1.0000 120, 0376 119, 0251 i&O. 750& 
fJCR l r :L2t,4- 43 Ku;?.n=. 
• :!. Z 3~ ,J. 1_. iJ O l) .1 2 35 • 99'30 o.oouo • 'l u o a .gg99 1. o o o o 1,0000 139,1715 1J9. 7170 191, H,gq 
oc;, JT • 2 4, r:; ~ Ku;?.IT= 
, 1 HP) i.3 • j i) ,] ,J .11~2 • '398 7 a. 0000 • •lil 08 ,9959 1,0,000 1, 0000 178,30&5 181,24&5 2&2. 35E>1 
1'1,-. D lT C. .. ' ,.., " I,~\•" -. .,.-,. -

'-''-'"' i ' C' C "I•':',') r-.L1·., r::~ I ;:. 

"l , ---~--------,- ---

I. 

·' - " 

- -,__ _______ ... _ "'' --- --~·- ··- ·-., ~ .... -=---·- .. , _____ ,. --



ii; 

MJ;I~I CKMICH PORTAr;E G~c[K, NICttIGAN ~SP2 ~EQ 10/J2/77 
KEV Jq/23/76 
LO~O 12/:717~ 

PREU ~I MPY Ff NAL RUN 

I 

NO, 

0 
1 
2 
J 
4 

BRIDGE TYPI' 2 

:1 

·! t 
•t lj!i • I' 

-~ 
·------... - -'! 

' 
f 

ROAD SECTION 23,l 

rlW CF5 HL 

822,90 O,GO ,) • 0 0 
825,22 125,JO o.oo 
826.17 2n8d0 0,00 
l'.)2E,54 315, co C,00 
827, 26 455,00 a.co 

MIN ~OAD ELEVATION 

GIFDER BOTTOM ELEVATION• 

__ .; _ __;:_""· -·--· 

TH 

u,oo 
825.22 
826,17 
~26,54 
627,26 

827,60 

d29. 20 

CSH 

C, 001 
. 12 5, G c, 

26.}.001 
31.5. GOI 
455,001 

OPENING NO,= 1 

,, 

<. 

PAGE 5% 

.~~·- ~--

•'-,,, 
. ' I ' 

·-

.. .. 

• 

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



1\11 

~SP2 Xcl) 

LO~J 

1010?/77 
09/2.l17f, 
12/17176 

I 

RATHlG fAeLF Fo> ::;::CTIOfl 
110. E!.. EV 

J B23.10 
1 B25.3Y 

AAt~Y. FULL fi2().,~ 
2 !32fi.3.! 
J H26,&:l 
4 827.:l'l 

MUil 8R~Ncll POP.TAGE CREEK, MIC~!GAN 
P?.ELINI ~ARY FINAL PJJtl 

• 23.15 il A: 
ARC.A CFS 

o.o 0,0 
66.7 12 5. D 

114.2 25 &. 5 
115.& 26D,O 
135, 1 315, J 
175,5 455,0 

1,0 
---------ACRES FLOODE •--------
041\AGE CHlWIEL NON-DAH 

I]. tJ 0 o. 0 0 a. oo 
o. o a a. o o .o, 0 0 
o. a a o. a o O,CC 
a. a o a. o c c.oo 
o. o o a. o o il.OO 

SEGHEttT TABLE FOR' ';ECT!OM • 21. 15 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

CSH 

125,0C 

2 60, 0 ~ 
315.00 
'+55,00 

PAGE 60 

CliIT 
ELEV 

824.3 

824,8 
825,0 
825,l 

FRIC rt ON 
SLOPE 

,00323 

,00304 
, 0 0 274 
• o a 2s 3 

-----------~----·---·-·---·----------•~~·-------·-----------------------------------------------------------------------
1 DI.J 1:rlA;;Gf CFS 
125, 'JC1..0G:!TV Ft->S 

2 DISGllA~GC: CFS 
2,; ll • 11~!..UC!T'f FFS 

j dI'.iCHAr UE CF,:; 
.315. V .::i..u,_;,; TY FP:; 

" 01 SCt•A ~t;i::: CF$ 
i.55. Vt.LOGif't' FPS 

l FLEV 125,39 KO_ 
2 .ELEV ,J26,3.'.! KO 
3 El E.: ✓ Ii 26 .f.-l KO 
4 f.LEV d Z7. JIJ Kil 

---------~ ~ . ·-

12 ~ • o. 
1. c, 3 a • o u 
260. C • 
2. 26 o. a a 
31 5 • a • 
2 • 3 4 a. au 
4tj: r,. 1 • 
2,61 , 49 

2 20 l). 1. 
4 71 G, 1 • 
6Ulri. 2. 
9Ut+2. 12. 

........ __________ ,.:,. __ _ 

125 • a • 
1 .a 2 o.oo 
2fa O • o. 
2.25 o • o o 
315 • o. 
2.33 o.oo 
454 • o. 
2.b1 a.ao 

2193. 1, 
41140 1 • 
6015. 1 • 
9029, 1, 

----·- -

,. 
' 

----·----• ........ ·--·----

' ' ' •,' 

• 

\• 
, \\11 

.. -

.e 



•I• 

WS~2 1'cQ 
'r-.:.J 
L OAO 

10/02/77 
09/23/76. 
12117/7~ 

I 

R!\T lNG TA8L£ FOR s=:c11o;t 
NU, EL!:/ 

0 623,H 
1 8? 5. 88 

P.Ai,K FULL d 2 F,. 3 
2 8?r).lj6 
1 ~27.20 

" 827,94 

Ht!I~ HRt..tJ(.H PORT:..Gf. CR~fK, HICHlGAr~ 
PREL:~I~A~Y ClNAL PUN 

2 3 .2 DA= 1,0 
ARE,\ CFS ---------ACRES FLOOOC •--------

OMtAGi:.: CHQ.~HC:L NON-• AH 
J • Q o.o 

9 2 .1+ 12s.a , 0. 0 0 o. 0 0 O.ao 
114.2 182.6 0, 0 C 0. 0 0 .o • a o 
145,4 26U.C 0 • 0 C o. o a 0, 0 G 
164. ~ 315, 0 0, 0 0 0, ll 0 O,OG 
2 1J8 ,9 455,U 0, J 0 G, 0 0 O,Oo 

.--
SF.GH!:IH T AULc". F,)P 3£CTI0tl 2 J. 2 

SEG NO 
CSH TO T~L 1 2 J 

ti C N 

PAGi: b1 

CSH CRIT FRICTION 
ELC:~ SLOPE 

1 25. a o 82Lt,J .oc 137 

2cO.OO 82 Lt, S •• 0149,· 
315,0G 82 5, 0 • o a 14g 
4 55 , O C 825,l ,JO!Lt,9 

-, _,,-~ -

----------------------------------·--------------------------------------------------------------------------------------1 DISCH-'._.G[ (;1='$ 

125. ,,'L'JCITY Ff'S 
2 DI3C:HJ1~GE er::; 

2 .:,o. Vi'LOCITY t='PS 
3 ,11S1>1A;:;G[ 1 ... FS 
3i5, \J~LOC: TY FPS 

" U!]C:H~ <1";f.: CFS 
455, VELOC:!T'i F~~ 

1 FLEV d?S,68 Kn 
2 EL El/ d 26. 66 ~o 
3 FLEV t)27,21J KO 

" fLEV ('I 2 7, ,-14 KU 

.• , . 

-

12 5 • 0 • 
1. 3 6 O·, 0 fJ 
26D, 0 • 
1. o JJ 0 • 0 D 
11 5 • 0 • 
1 .... 3 ,34 
455. 1. 
2, 2 0 ,40 

3371,. 1 • 
6 7 31 • 3. 
31~4 • 7. 

11 BJ 6. 36. 

125, 0, 
1•35 0 • C 0 
26-J. o. 
1.7q 0,00 
.315. C • 
1.~3 Q • Q 0 
lt54 • C • 
2. 2 :J 0 , C 0 

3374, 1. 
6 727 • 1. 
8155, 1, 

11 76 g • 1. 

·----· - . ··- -

. ' 
,· ' 

• 

-



wsi:-2: X i:(,1 lU/ u2/77 M.\IN eRAtlCH PORTAGC: CREEK 1 ~ICH!GAN PAGE 62 • 
,.:.::v 0~/23/lf, P2E:L! 1Ht-AF-Y F:i:U~L .~UN 
:.. CJ.AO l 2/17176 

f 

---------------------------.--60/oQ LIST OF IIIPUT OATA••-•••••-•••-••---------------
liflK 530C 
RlACrl 2 l. 4 1. 915. 85 0. 531 
SLGMUIT t 1 • '+ 1 N -25. 532' 
NV~LUF. • 12 5 533 
Sfr.MEflT 2 3 • 4 2 G 20. 5 3'> 
NV HUE .05 5 35 
Sf.r.MEfH 2 3. 4 3 II 1 o.~ • l 5 Jf, 

NV ALUf. .)05 537 
SlCTION 2 3. 4 536 

-2:7G, t3t+t+. - 27 0. tiSt+.8 -260. 8 32. 3 539 
-252. tl31. -25 0 • a2q.7 -2t+I). 829.fl 540 
- 2-1 •J. a 3 J • -2!]0. ti3 1 • 6 -15') • 6 31. 2 541 
-10·), 82 3 • B -50. d28ol -2~. 8 27, 7 542" 
-2 ,j. a2:; .6 - lU • 825.1 o. 624.8 543 
1G. 8 2-i , 1 1 7. t, 25. 3 20. &26, 7 544 
50. t\31 ~ 1 H. OJJ! lQO~ tt 36, ~ 5L.5 
llD,l t1.i..t+. 540 

ENOHPLE 547 
Rf ACH 2.1. 6 1. 1 gz LI• l'l20. 546 
SEr. ME ti f 23.& 1 II 3. 54q 
INALUf .125 550 
SE.~:-tCNT 23.6 ? C 15.1 551 
t!V,\LUF • IJ 3 5 552 
Sl 1;M,NT 2 3 • fi 

" 
3 ti 115, 553 

NV flLUE • or:i s 55'> . 
Sf Gl1ENT 20,6 4 C 124.b 555 
tlV/\LUE • QI.,. 55f> 
Sfr.l~ctiT 2 3. b 5 ti 226. 557 
NVALUE • 1 ?.5 558 
SEC Tl ON ?.3, 0 55q 

- ::. ,JG• dS I• -10 Q, d J7. 2 (,. s;i1.2 5&0 
3; 

,. 
837,2 3, 1 835.7 f, • 835,7 561 . , 

G. a3l ,g 11. s ·11 .g 11. 1!35.7 5&2 
15, 5H, 7 15. ! dJ8.7 115, 63°6, .. 5&3 
115.1 03) • Z 1 Z4. 5 B?. 0 • Z: 1~&t,&l BJE,.&t :iftf.t. ll~ g, G,.<i-, 
225, 113;,.~ 22L, d56 • 565 

EN11TA9LE 5 bf.) . 'i.ch,7 
Rt~CH 2J,8 1. 8 3(1 I 8 :so, 5f;7 
Sl:GMLtlT 2 3, d 1 ti • 15. 5&6 
NVALUf • 1 5&9 ,, 
sE,;HrnT 2 .l. 8 2 C .2 0 • 5 70 ~ ! '•, 

UV ~LUF • :J6 5 71 
SE1;,r.:t1T 2 3, 8 3 ti 2 JO. 1 572 I N'-'IILU[ ,j7 5 73 
S!cG TI ON 2~~ • 6 574 

-



WSP2 \En 10/02/77 HAIII B~ANL:H POPTAGE CREEK, HCHI GAN PAGE b3 • 
,~C-:V !)Cj/23176 PRC: Lli'1I r,.ARY FINAL RUN 
LOt(l 1211717t, 

I 
,, 

---------------------------~--6)/80 UST OF rn PUT DATA------------------------------
-1d5. d4i. -J!:)5. 640,6 -310. 839,3 575 ' 
""21,J. 83~ .9 -110 • 83 4, 9 -15. B 34, 5 576 
- 1 J. &z;.4 0 • 83u,9 1 a. 833, 577 
,:; ,J • ' dJS,2 5 I;. 63A.2 1 o a • t53g.g 5 78 
150. 841.2 2B. 842. 2JO. 843,7 579 
l3J,1 8•-d• 590 

ENnTARLE 5at 
Rf ,\CH ~J '..:i+ 1, 550, 55~. 582 .. 
RE ACH2 23.d 4. 'l 5 d3 
RGAO 24.U 2,7 5 a. so. 594 
BPP 24.Q B 3 5,5 
GIP.DER l,J•j. -B3l'.4 u • a. 1 2, 7 58€, 

-11.2c; d'+ ..! • 8 -11.2.t+ 833,b -10.45 d 33, 6 5a7 
-10 • 4Lt 63'", • 6 - o. 3 8::!8 • -2.15 BJb ,6 588 
-2.14 t133. Lt - .1 5 833,4 -.14 036,6 5 • 9 
J.75 d3 J. 7,65 ~Jf,.6 7,65 a 33., e, 5 9~ 
11,t4 .-, r~. 6 11. 2 5 a,o.a 591 

EN\lTA~LF. 59?. 
SE CTI ON ~ 4. 0 593 

.. ;, ,3 ,j • tl5 ~. - Fiu o. 845,3 -sou. a~t.. .1. 5 l4 
- ~ 0 1J. 6 "t-:'. • 9 -3•J u I di.2.2 -zoo. 8 41, 2 595 
-lJJ, . 84 ~ • 8 - 11. 2'> ~ '+0 .o -11 • 24 8 33. 6 5~6 ....... , 
... ?. • 15 ~35.4 11. 24 813 .& 11.2'i 840, 8 597 ... ,~.,-
l ~' J • ·' :641,~ 2 a J , 843,l 3JO. 8 45, 5 98 
3 f>(). 1341. 361J.l d53, 5Y9 

EtnlTAALE 600 
RE. AC H ?4,1+ 1, 5 j. 5 J. 6,1 
RE A CH 2 24,2 ,B &02 
PEACH 2£. • 2 t • ~25. ens. 6U3 
SE. ,;~EflT. 24,2 1 II -JO, bO'+ 
NV/1.LlJf • t &C5 
Sf::f,M[UT 24,Z • 2 C 5 a. &06 
ttVI\LU~ ' ,055 607 
SEhMttiT 24,2 3 II LtOO ,1 60d 
·WI I\Lllf. • 1 609 
S~CT HIN t! L+. 2 610 

-450, ,}5 2. -450. d45,8 -400, 843, 611 
- 35 J, d4t,S -30 0, 8 41, 4 -250. ti 40, 2 612 
- ~au. c137,4 -15 0, 835,5 -100. 834, 2 613 
-s t.1. d j f+ • - 30, 834,8 -1s. B 32, 6 614 

~ 

D • P,J l. 3 1 5, 8 l3, 4 25. 833,8 615 ;1,, 
5 ,) • ~u~. G i::10. 830,2 150, 83 7 ,8 616 
20). 34 J, 4 2 s.:i. 841,3 3 I_; Q • 8 4?, 3 617 
JSJ, d4'-t, 4 00, 846, 4 J a. 1 8 52, 618 

EtlDTA•\LE 619 
,, J 

-



WSP~ x:::1J 10/02/77 
.~EV 0~/23/7p 
LOAO 12/17/76 

, ..... _ - -

HAIii 8k~NCH PORTAGE CREEK, MICHIGAN 
Pt![Ll!Ht'IAF.Y FitlAL RUN 

f 

,-

---------------------------,--80/80 LIST OF II/PUT DATA•-----------------------------
Rlc:AClt 2'+d, l, 3 35 I 250, 620 
SECiMD1T 2t+, 6 1 u -100. 621 
NVALUE • 1 622 
SEf; 11EtlT 24,6 2 C 20. 623 
NI//\LUE • (17 b 24 
Sf-J,MENT 2<., 6 3 II 450,1 625 
l<VALU'o ,l 626 
S<CTIOII 24.6 & 2 7 

-53,J I a 5 ~. -53 IJ. ~ ... 5, 7 -450, 644, 6~6 
-4] G 1 d41,5 -35 0, d 41, 4 ... -~-Jo a. -·----··6 42. 2 -629 
-0::50, Bt+ 1 , -zoo. 838.2 -150. 837. &30 
-10~. 81-> .2 -25 I 8l4,2 -20 • 8 33. 4 &31 
-1J. .t13 3, 2 0 • 8 ~:~, 4 1i:. 833,4 632 
2i_ I JS7,3 5 a. s'\j8 I 7 1~0. 8B,2 631 
2:iU. e3 l, d 3 5J I 841 .1 4 5 0 I 641.6 634 
t+:, lj, 1 d r, J • 635 

Erin r Afl LI: 636 
RUCH 2.1.i. q 1, 1 Ja lj I 1.,i 8 0 I 6 l7 
Sf hMEt/1 2 4. cl 1 II -30 • 6 36 
NI/ f\Lllf. , 125 639 
SFf.MD!T 2~.3 .2 C l 5. 640 
NV !\LUE ,Di:i 641 
SE!;MftlT 24 I 8 3 N 3 ;o. 1 6Lt2 
t~v,,LUE ,125 643 
s,~TI01, ~4 • ti E, 4 4 

-775. A5 '+ 1 -77~ I 8 !.i '3, R -750, 644,4 6 45 
-7·1u, d'i4, -60 0 I e ... 2 ,4 -5ua. 8 41,5 646 
-475, 841, -375, d40,7 -2 75. 840,2 647 
-175. cn'.1,9 . -75. dJ d, 7 -.3 Q. 840, &46 
-2L'. 83 7 ,7 -1J. <I 34, 7 0. d35, 8 649 
1(. 83 '4 ,6 2 5, d.37,2 3G, 036,& E,' -JO 

1 ?I) • 84],2 175, 8 41 I 1 2d0, 844,2 F.,51 
3 p, il. ,346 I 4 3 d.J, 1 854, (, 5 2 

El,OTo\RLt' 653 
RI'. A Cl/ 2 4 • B+ 1. 2 514, 2 40 0 I 653A 
RCA CH?. zs.1+ .1 6538 
REACH 24, cu 1, 1. 1 • 654 
RE(\GH2 2~.1• d 655 
RUAO 25. J 2,7 5 0. 5 Ll, 668 
rl.PP 2~; I lj [\ 3 2 6b0 
Pl FF .337,4 1, 817 • 9 1, 33U, 8 1. 6 70 
GlP.OEP C.1,5 •IL+ J • g u. • 7 2,7 671 

-13. 75 91tl,6 -13. 65 840, 9 13.65 040.9 672 
tJ.75 1;141.n 613 

HiOTA~LE 6 74 

- -~ ___ , ______________ -· 
-. ---=--- ------·-

-· ... .. - -
PAGE &f. • 

., 
·----- ·•--·-~ 

I, 

. -· 

. 

f• 1,:._ 
I • 

-



14S P 2 X£Q 10/0c/77 HAI:1 BRA ML.rt PuRTAGE: CREEi<, MICHIGAN 
Rf-'I 0~/2J/ 7 6 P ,!E LIMI IA P.Y F ItlAL ~Ul'l 
LO.!.O 12/17/7~ 

I ,f 

---••••···•·•••·•••··•••--• ,--8 0/dO LIST OF INPUT OATA•---------•-••••••-••••---•••-
SECTION 25,0 

-bO!). 35 7 • -600, 843.7 -5 00, 
-4!)iJ. ~43.5 - 3 J ,) • &,I+ 3.6 -2 ),1. 
-1ow. i, :+ 't .6 -13, 7 5 84 ,'3 • 6 -13,65 
-.25 637 • 4 13. o5 dJ8,a 13 • 75 
11J I) • ?.<t 3. 7 2 :JIJ. a ,1. a 3 a~. 
4'Ll U, 61+ It • S Oll, 8'4-'f,2 fi 0 0 , 
6 JU , 1 d57, 

ESOT,\ALE 
(<EACH 2'5 .1 + 1, so. 5,}. 
sr,;MUIT 25.!+ 1 ll - 25, 
NV,\LUE ,l 

SEr,MEMT 2G.1 • 2 C 22. 
NV/\LUE • ::!6 
SU,MFM1 25, l • 3 II 291, 
IHI A LUE ' , l 1 
SE_ClION 25,1 • 

- S2 5, ,.HJ) • • 325. 8t+0,5 -225, 
- 125, e,4J .1 - 213, ~ 41. -2c. 
-1J, 837,2 D • 8 37, 2 10, 
ld, i3 le 2 2 2, 840,2 5'.:i. 
7 ~I, I !3-.) t 3 9 0; 8 4 Lt, J 1<:tD. 
21'), 

'' li4t • 7 2 S!., &bl, 
ENlll"RI.E 

, .. 
,! 

REACH 2 i;, 4 . 445, 44j, .. 
SE r, ~[NT 2s.~ 1 N -2s. 
NV A LUE • 1 
SC(;M[IJT 2S.4 2, C z2·. 
NV /1.LltE .oo 
S[:(;MDiT 25.4 J ll 6~G.!. 
UVf1LiJE .13 
S~GlION 25,4 

,., 
,I -5YO, 657. •sio. 843,5 -52Cj. 

-4?5-, t\41,2 .. 32 S, 840, 5 -225. 
-125. d'+ l I l -25. ti, 41 • -20. 
-10. 837,2 0 • 831.2 1G, 
16, 83 l, 2 2 2. 8 ,o ,2 55, 
7 ,JI 6'+ J • 3 9 a. d44,3 1gu. 
2':lO, 84!,7 3 90, 8 4 2, J 4 g O • 
'iy 1) I d'-t J, 2 6 '::ID, d44 ,'+ 6',0,1 

ENO TABLE 
Rt~CH 25,'3• I• 3 9•), 3 (j I] • 

PEACH?. 2~.~ -1. 
RuAO 2 n. ,J 2,7 5 u, ~i,). 

CUL lil 2i:i. 0 i i2.1ii 

- -
~-------~-----·~ ~.::c:1111""£~ ... ~ -=~~---..:~::::._ __ ,...,_ == 

675 
8 43, 6 676 
~43. 6 677 
837 ,9 6 78 
81.tJ.6 679 
803 ,g 6 8J 
d41.t,5 &di 

f>S2 
b~3 
634 
6d5 
686 
6ti7 
6 ,8 
689 
690 
691 

e" a ,6 o 92 
838,5 693 
837, fd4 
8 42, 7 5,;5 
8,.1,8 6% 

697 
698 
699 
7 uO 
701 
7:J? 
7u3 
1a4 
7 JS 
7 JO 

fl 41, 5 7C7 
840 ,6 7J8 
6 38 .5 7,j9 
8 37, 710 
8 42. 7 711 
8"1,8 712 
8•2.3 713 
85 7, 71" 

715 
716 
717 
9zg 
g 30 

·----·· -

PAGE 65 
. 

,. 

' ' 

.. I 

-

1-,1 

' ' ' 

·..-.. •• --- ----- --- ----·---------



C 

I w:: fl 2 ..:E Q 10/U2/7' M~IM [; i1A NCH POP.l AGE C R.i.:EK, MI CHI G ~N PAGE 66 • 
KEV 0½/2 3/76 PKE L!t1I NA2.Y F.!.N,'..L RUN 
LOMD 1211.711b 

' 
!I 

---------------------------,--80/80 LIST or- IllPUT OATA------------------------------
CU LV2 5. {/ 0. 4S, 8..30. 4 li3G.O q31 

I CUL •11 2h.U 1 12111 932 
CUl\12 5, 0 • 4 5, 835,73 d36, 2 3 9 J3 
CULVl 2 r,. J 1 32111 9 33A 
CULV2 fj. • j 6, l 4 5, 83 7, g 837.56 9338 
SE'GTIO!i 2 ~). 0 9]4 

-60j. 861. -6:J J. 84?,2 -500. 644,1 9 35 
-4C 1.:,, 84 J ,4 -JJO, 643, -2ou. 8 42, 8 936 .. ' 

- 10 J , {\41,6 a • 844.7 93. 846. 937 
2(d, d4c;,7 3 OU • tl40,9 400, 6 49. 4 '13 6 
5(1lJ, d~ J • 7 5 )1. 1 861. gJq 

EIFlTAALE: 940 
~C.l'ICH 2.Ei,1+ 1, 5 0, 5' • 941 
RU,GH2 21i. ~ -1. 1 942 
REA CM 2h,2 1. 3 so, 35u. 9 43 •; 
S[:r; MEIIT 2Fi¢ 2 1 II -35, 9~ .. 
NV I\ Ll1E • D :t q45 
Sl:hMOJT 20.2 2 C 1d. 946 
NV/1LU[ , 0 5 S 947 
St r,MU\1' 21:i,2 3 N 375,1 9 46 
NV 1\UJE • IJ ) g <t9 ' 
SECT.ON 2fJ, 2 9 50 ..... 

- ?. iJ L • 55 7, -2C G, a~c.2 -100. 641, 2 951 "'" 
.. 3.;, d~1,3 - ld, d 39. -6. 6 37, 3 952 
0 • .;:u • B 6. 837.3 12 • 636.6 9 53 ·, 
1 ,J. At+ .S, 3 4o, 044,4 ndo 8 42. 2 954 
63, /j4 5 , 9 

9 "· 
6 42. 5 21) 0. iJl.t4.d 9 55 

-~[JO. 8,,.a 3 75 • 8 51) • 3 375.1 d 5 7 • 956 
ENnTAHLF 957 
RUCH 2:i:,.n 1, q 2J • 9 20. 956 
S~GHEMT 25, fl 1 ll ·· 16 • 959 
IIV~LUr .125 9 bO 
SC. f;M[NT Zn.& 2 C 13, 961 
t~V/ILlJt:.: • .:S5 %2 
!::~•;, .. u1·1 ?.',. 6 3 N li...0.1 963 
IJV,'\LllE .125 964 
SlCTIOtl ~r,.f) 965 

-lh] • d5.J • - 16 0, d45,6 -116. 845. 1 966 
-l.6. ,,1.t ! • 9 -1,J. i:;4 0 • .1. -5. 8 39 .6 967 
0 • e::n. ., . dl9.4 1.C • 84U.2 968 
1 l. d'+l,2 4 3. 641.7 75 • 849,2 969 ', .. , 
l J J • 84 l, 5 1 21) • 8 4 7 .5 22 •• 849. 2 9 70 
3ZJ, 8L;j .5 3 40, 852.4 .it.ilJ,1 i3 5 g • Y 7i 

EN01AALE 9 72 
RUCH 2fi,9 1. 595. 595. 973 

- -., ... _________ ....... _, _____ -...... -----""-----,,, .. ., ____ _ --------··--· ---- ----



WSP2 .'EQ lU/,J2/77 NAitl ERANCH PJRT4GE CPEEK, HlGHI GAN PAGf 67 • 
,EV o c;n 3176 PNELIHiiA•Y FINAL RUN 
LU~D 12/!7/7~ 

I ~ 

-- ------ 0---- •• •••• • •• • -----:·· d "./8 O LIST OF Ir!PUT OA TA-•••------ --- ---• •• •- -••• •-••• 
S[(,H£fH ~h •) 1 tl -20. 974 
NV"LUF. , iiO 5 975 
srr,MF:NT 21:>. g 2 C 2J. 976 
rivAcur' ,1155 977 
$El~H[tlT 26,9 3 N 300,1 978 
NV/1LUE • 1) y 979 
SEC TIO!< ~6.0 9"0 

-120:i. k6t. -1200. 652,2 • 11C O • t>51,7 981 ., 
•1] J 3. .'351,8 -goo. 851. ·80J. 8 .. 8.5 982 - - -·- -----·-
-7JO, 8i.. ~. 2 •600, 848,5 -5_9_~•-·- --·- 8 .. 8 • 2 ·-9a3 - -- . - ·•·---- -~· 
.. 4 1JC. (14 7, 6 - JJ O. s .. 7. 2 ·---200. 8 .. 6.9 9d .. 
•lQG, di.+1',2 -21), d48, -10, 8 "2 • J 985 
0. 34~.3 1 0, 842,4 2S , dl.tB, 3 9.::)6 
100, Sc.+L 2 l!(I. 8 51, .'IO O, t,5J,2 987 
3 fl ll. 1 8h 1 , 988 

EN • TABLc 989 
ROA.J ,!_(.;; 2 I 7 75. 75, 990 
SPP .! 7. ,) A 2 991 ., 
GIP.OEP d4b,5 ,'3L1.::-,, 2 4, • 6 2 ... 902 

,,· 

-n. s jlt 3, 4 -6. '+ Bt.& • f, ... 8 I+ I:). 993 
f,. 5 dt+ 3, 4 994 

rn • rARLE 995 t , •-+ti 

Sf CT ION 27.~ 9% 
-(1 :10. , I 06 l • -60 I), 849,2 -5 00, li'tR,7 997 
-4'J O, t"l.i.:; • 1 -300. 847,3 -200. 8 .. 7. 996 . 
-1 ') U, 6<+ 7 • 5 - 6, 5 848.4 -o'. 4 61+0.0 ggg 
j. 841 • J 6,4 841,2 h,5 t>l+R.4 1 :J 0 
llJ !J • 84 J • 7 2 DO. 851.2 3 'JO, 8 53, 1:01 
4 \J lj t d531 1+0,1 .1 8C,1, 1,i 02 

'EtJ ('l T t.AL E 1 ,JO:! 
REACH +27.IJ5' 1. 5(!. 50, 1 a~ 1+ 
REAC!i2 21.1 ... 1,os 
RE/,CH I 21.1 1, 70, 7 iJ. 1,06 
Sf f;:i(NT 27,1 1 II -20 • 1C07 
NV AL UE .005 1 ,j 01:\ ,, 
St-. 1;MENT 27,1 2 C 20, 1009 
NV ALLIE •• 05 1 l10 
S.E:.J,MEIIT 27, 1 3 N 1~0.1 1a11 
UV/\LUf. • 0 ':I 1012 
SECTION ?7.1 1013 .. 

-If!) I 861, -40. 84117 -20. 8H,9 1 01" . ' ·: ' 
-1 ,J • St+~,5 • 5. 84112 0. 8 1+1 I 1 Ji 5 
5, dt+t. 10. 842.3 20. 81+8.1 1Q16 
7 iJ • "" 1. 4 121.) I 85~.2 170, 851,2 1 J17 
1 Y ·) • 851,5 190, 1 801. 1018 

I' ·i 

,e -... -_ .... ·- - -----=---=-----•-

____ .. , .. _ ··---·- -· __ .., ____ .. --·-------------------~ 



WSP2 X2U lQ/02177 
ttEIJ 09/23/76 
LOAU 12/17176 

HAIii ER.OUCH PORTf,GE CR£EK, IHGtllGAN 
PRELI~I~ARY FINAL RUN ., 

PAGE 08 • 

------ --- -- - --------------- .--8 0/ 8 0 LIST OF lflPUT OATA------------------------------
ENllTA8LE 
CHMlGf o:::scHAt;GE 
OlSClltd,'G':'. -1. 11J. 230. 
EN 11 
COHFUTE 23.o 2<,.& 23.2 
------------------------------END OF 

•I 

; ' ., 

,' I 

'• I'· 

i- ' 
""- ____ ,.,._ ... ,. 

101~ 
1019-1 

285. •05, 1019-2. 
1019-3 
101gA , 

80/80 LIST------------------------------

"• 
~ -· .. ~----... - ,. --

- ~le ,- - --

,. . ,, 
' ' . 

! 
',. 

'I 

' 
-4' i 

----·--·-·. - ···- ... . . -· ···-· . ·- --··------·---



ca .. PLir::=:: 2 3. '- l~.6 ?3.2 10,lgA 

., 
----------•--------·••·------~TARTING DAT, FROII PRE<IOUS COHPUTATIO~S------------------------------

.. 
',I• 

r 
" ., 

·-· 
,; 

I .. 

''Jt 

' .. 

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



•I 

HSP2 X~Q iU/02/77 
f:Ev oq/23, r6 
LO'IO 12/17/76 

I 

RAT rtt1; fAi)Li' c:o..- S 0 CT:i.Otj 
!lO. €LEV 

I] U2tt.t\,) 
AAMK FULL n2n.7 

"· 826,9', 
2 827,93 
:s 8~5.2~ 

" 8213.92 

~•IN e~ANCH PORTAGE CREEK, HICHIGA~ 
PR~LI~I~ARY FlN,L RUN 

2 3 • I+ 
; REA CFS 

0 • .:: 0,0 
62,6 g 7. f-i 
7 3 .2 UC ,0 

125.l 230.0 
1SO,O ?d5,0 
214.3 1.+os:u 

DA= 1.0 
----•----ACRES FLOODED-------
DAl!AGE Oi4NNEL NON-DAM 

, o. o a 
,o. a a 
O,H 
0, 0 0 
0, H 

o. o a 
o, 0 0 
a. o o 
0, 0 0 
0, 0 0 

·a. oa 
,o. a o 
0. 0 G 
o.oc 
),00 

SEGMEtll Tts8LE FOi~ 3 ECT!UN 23,4 

GSH 101,\L 

1 a Si~HAI\Gf. CFS 110 , 
110, v LUCITY FPS 1,51 

2 0 '.;!~HA;G€ CFS 21 0, 
230. V LOr.~ TY Ft'S 1, ~l J 

3 D :?CtLl\;G;:: c,:-:.:; 2-\5 I 

2A5, v Lu._ IrY FPS 2, u 9 
4 u SC!JA.:.r.c: CFS 1+,) 5. 

40 5, v LOCI1Y FP$ 2,28 

1 ELEV d26 ,QI~ KO J JI.+ lj • 

< EL fv 527,9, KO 654'1, 
3 FL£V 6213.25 ,.o 60SF>. 

" F.LEII r.3i'3 ,Y2 VO 11db7. 

-

1 ,, 
u. 

O,OJ 
1, 

• 21+ 
2, 

• 2" 
12. 
• 34 

1. 
5, 

3 c.,. 
340. 

SEG NO 
' 2 

C 

110 • 
i~s-1. 
220. 
1,'14 
276. 
2, 11 
37 3, 
2, 34-

3C10, 
6-.5g. 
7 653 • 

11H5. 

3 
N 

c. 
0,00 

3. 
, 62 
i;. 

,72 
15, 
,87 

3, 
85, 

159 • 
-.22, 

,~ __ ... ______ .. _, .. ., ...... ...., .. _____ _ 

CSM 

110 .oo 
2JO.~O 
285; 0 u 
405.00 

.,. 

CRIT 
ELEV 

825,7 
826.2 
826,l 
826.6 

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

FRICTION 
SLOPE 

100131 
, Qi, 123• 
,• G121+ 
~, a ii p 

,. 
, l 
' ' ,, 

,. 

,., 
,,.. 

-



'•( 

101 o un 
t'f.V JS/23/76 
t.OAO 12/1'//7>, 

I 

RAT HVi rAdLr. FIJo,: SC:GTIOt{ 
ijQ. ELEV 

0 e30,2u 
1 Oi.3.J; 
2 dH,9l 
3 835,67 

RANK FIJLL d36.'+ 
4 836,67 

H~IM !!RANCH FOP.TAf,E CRC:EK, t1lCHIGAN 
PRELIHI~A~Y FINAL RU~ 

23 ,6 DA= 1, a 
AREA CFS ----•••--AC~E; F LOO OE c----•---

o;.HAG~ C~ANNEL NON- •AM 
0 , C o.o 

36.7 110,0 a. a o 0, 0 0 U,OG 
60,J 2 3 0, 0 '0,00 0, 0 0 ,0, 0 0 
71.1 285,0 o ~ o a 0, 0 0 a. a 13 

1 1J2.G 372,3 0,00 o. 0 0 0,00 
124,0 405;0 0, 0 0 0, 0 0 o.oo 

SEGMEIIT TAoLE FC?s :;cl, TIO fl 2 J. f, 

SEG NO 
CSr1 TOTAL 1 2 3 

!I C N 
.. 

,c 

CSH 

U0,00 
230,oe 
z as. au 

405,00 

5 
N 

PAGE 70 • 

GRIT FRICTION 
.:i.1:v SLOPE 

831,8 , 0 0 314 
632,6 , 00 37? 
833,1 , 0 0 40 6 

833,7 --,oo 4GQ -· 

------------------------------------------------------------------------------------------------------------------------1 Ul3CHA;;GE CF3 11. ,J • 0. 1 <; • 0. 94, C, 
110. VELuCITY FPS 3, 06 0. 0 J 2. 24 o.oo 3,18 o.co 

2 OISGrlA,;G,'::. CFS 2:3 0, o. 49, 0, 161, 0. 
230. VELOC!TY FPS 3. ol:I 0, 0 0 3,20 0,00 '+, 05 O! il 0 

3 LIrSGHA,~G~ CFS 285 • 0 • 55. 0 • 23U. 0 • 
28 5, 'JFLOC l fY FPS 4.1 d 0. 0 0 2. at+ a. Ct o 4,,3 o.oo 

4 Ot':iGdA ;Gi: CF:; 4~, ~ • l, Hl ~. 1. 2s,. 12, 
l+!.) 5. V/:LO~~f'( FPS lt. 3 3 ,28 3. 4 0 ,51 t+ • 61 , 4 2 

1 ELEv i "!1, 33 K<J 1:162 • 1 • 2111 • 1. 1&1a. 1 • -2 ELEv ,J,,9.~ KO 3 761.t • 1 • 793. 1. 2%8'; 1 • 
3 ELEV ;.::;s .n 7 KO t+t+62. 1, t,€,3. 1, 3596. 1. 

• ELcV ~36..Fi7 KO 63U,, 2, 164&, 4, ~5&8~ 100~ 

' 
'• ,· 

• I 

' I 

-
-~-----~---- - .. -...,.. "I""" ..... ---,~-- .. .... _,,_,, ,,, ______ _ 



HSP2 Xc•l 10/02/77 
~E'./ oq/23/7& 
LO,\O 12/17/7~ 

I 

R/\TING TA BL!: Fo1·! Sc CH Ori 

M~IN €RANCH PORTAGE CP,E£K, MlCliIGAN 
P~fllMISARY FINAL RUN 

2 3 .d OA= 1.J 
f{1J • C::L(V AREA CFS ---------~GRES FL 000£ •--------

0 028.40 
1 633.()9 

R<dlK f!JLL '33t.+.5 
2 835.58 
3 836.27 
4 d 3 7. 21 

•~~I 

SEhME:l T l ABLE FOi' 

CSM 

1 DI3Gd,.li1JGE CFS 
110. J:::_UClTY FP.S 

2 uISCH~;r;.-;: CF3 
210. 11::.ocr rv f.::s 

3 D!SCH(l,•;GE 1:FS 
C:., ':i • vr:1..or.r rv FPS 

4 ,..,_ - C' - ••• .- ,... en U.J. ;:a, f11-1 "U:: 

I.+ I) 5. 'J;;.LUC!TY FPS 

1 EcE~ d 33, 9'-..• ,<O 
2 ELE'/ d :t5 .5 b ~o 
3 [ L'- ,J 1136 .2 7 KU 
4 ELE~ d-,37.2'1 KO 

0 .o 
93.1 

117.1 
242 .g 
369.5 
5tH ,"'.J 

~ECTIIJII 2 3. 8 

TU Tt.L 

11 U • 
1, ltS 
zj o • 
1. 10 
2d ~ • 
1 • 1 4 
-.u?. 
1 • 0 5 

4 2d J • 
9'110, 

143~ti. 
2JU27. 

o.o 
110.0 
14d1 7 
z30.o 
Zc5. 0 
1tos:o 

1 
I, 

o. 
0. J.: 

27. 
• 2 8 
66. 
• JJ 

iit ... 
• 3 8 

1 • 
11 a g. 
317 8 • 
7 ':18 g. 

OAHAGE 

n n" ,, • u u 

0. tJ I) 

0 • 0 0 
0 • J 0 
0, ;J 0 

0 ,. 
C 

110. 
1.18 
20 3 • 
1.38 
213 • 
1.28 
259, 
1.27 

42d1. 
88QJ. 

11189. 
14969. 

t1ta--------- - ___ ,_ - ·-· ... ' ....... --- •--'----

CHAN:IEL NON-OA.K 

n nn 'n no 
UI U U u. ,., .., 
0. 0 0 -~. J 0 
0. 0 0 a.no 
o. 0 0 0 • 0 G 

·o. o o O,OD 

3 
N 

0. 
a.to 

o. 
o.oo 

J. 
a.OJ 

2, 
.26 

1, 
1. 
1. 

68, 

PAGE 71 

CSM Cl<IT 
_J ELEV 

110.00 
.,. 

" UJ.&. I U 

230 .oo sa.q 
2 85. 0 0 8J2.2 
405, 00 832.7 

. 

FiUCTION 
SLOPE 

n n n.:.: 
I U U 1.00 

• 0 D uS 3 
, 0 0 G3g 
.oo 03,, 

" ' ' ,, ,., 

• 

,,;,w,,: 



• 

~SP2 X[1) 10/02/77 
KEV o,;; 21/7& 
LOAD 12/17/7& 

RAT PlG T t.Bl..:: FO~ S'=GTIOtt 
uu. ELEi/ 

,, .93.S. UD 
1 07< <•tl 

VJ•J• "'.J~ 

2 ti],l,ld 

J 0Jd.5d 
BANK fHL~ 0 Jy .1 

~ S 19. t.U 

MC.IN E.R..U!CH POP.Tl1GE CP.f:EK, MI.CHTC~tl 
PR~LIMI~ARY rl~AL RU/4 

23 .g + 
AP.Ei-\ CFS 

0 , 0 o.o 
,.7 , .. , 0 .. .., .... .I. .I.,.;. u 

7g.9 23&.c n., 285.Jj 
11 7 .1 301. S 
131,1 '405~0 

OA: 1.0 
---------ACRES FLOOOEO-------
OAMAGE CHMJNEL NON-DAN 

0. Q IJ 
a. q •J 
I]• Q {i 

o.oa 

--- -

1J • G ~ 
0. Q 0 
o.oo 
o. 0 0 
a. oo 

•, n n 
., .. \I .. 

,,3 •• , il 
u.oo 
o .ao 
1,00 

SE<iHEllT TABLE FOf! ECTION 2 3. ':l+ 

GSH TOHL 

1 0 I 5CrlA ;;.GE CFS 110 • 
110. .,-i:LUCIIY ri=s 2.53 

2 0:i:SGh~KG;:.- CFS 23 0 • 
230, •JEL:J1.,!TY FPS 2, 'Ji 

3 OZ~Cl1.l :·1;f cF:; 235 • 
211'i,. v~:...ocr iY f"F.J 3 • ,J 7 

" ~17-;1":,-Ll-:;r.,=- CFS 4 0 ':i = 
t;i) 5. VLLtlCITl' fJ.,S 3. 3 J 

1 FL::\/ ,::..-3,6 .9':< KO 1 ti54 • 
2 £LEv '1Jd •it\ ~D 3330, 
~ El~V d3'l,5d KO ¼ 2~ 3, 
4 Fl EV 839.40 ~o 6435 • 

-

1 
tl 

a. 
0 • C :J 

a. 
0. 0 ~ 

o. 
Q.OG 

3: 
,26 

1 • 
1. 
1, 

44, 

SEG tJO 
2 
C 

110. 
2.51 
230 • 
z.&a 
2d5 • 
3. J7 
¼CZ~ 
J. ~4 

1432, 
333&. 
!t 261 • 
&39u. 

II 

o • 
o.oa 

o. 
a • o o 

o. 
o.oo 

!) ; 

0,00 

1, 
1. 
1, 
1. 

,, 

--., 

CSH 

110.0i: 
230,00 
Z RS• 0 0 

405 • &-C 

PAGE 7 2 

836+5 
83&.s 

837.J 

,, 

FiUCTION 
SLOPE 

.OG539 
• u J ~75 
• a o a.a.7· 

... , . - -~-. 

'.:. 

• -- -- . ... . . ·- - - . -----------



cOfFK AKO 01~ T 4K SIGMf\ 
2,416,, 2,411i,l 0,00UJ o. au o o 

OCR IT , 63t+.Lt1 KO:RIT:: 
2,1;4~~ 2.E.Ltdb !J.J~ • D ·o.oooc 

O~R IT R~1.t.~Jlj KlJCRIT-=. 
2.~451 2.F.Lt':i.3 u.uoua 0.0000 

DG~ 1T . .13S.2·J KB;rUT= 
O.•JOUQ 0,G0~0 u .uJbO a.oooa 

UGR 1 T -1. >jO KB'.:;RIT:: 

.f[, 

:·1 

•I 

" I ' 

----------·~ .......... ___ ,. ___ _ 

rADLE Of WALU[S FOR 8PR E~U,TION 
OK[ u~s ' HI ALPHA Alo>HAZ 

O,00il0I • .'tlJOO .2 5;49 1.0000 1,0000 ., 
c.oooc 0, 0J00 .2102 1.0000 1. 0000 

O,00G0, U,0J00 ,21Jd 1.aaau 1,0)00 

0,00001 o. ouoo !J.UOGO 1, O,JO 0 1.0000 

---·--... ...~. ------·---

":, ' 
BRlOA APPAR 

56,7380 54 7. 4 785 

61,3~90 964. 8947 

'61,3d90 952,1924 

61,3890 952,1,24 

,,. 

) ' 
A EXIT 

42, 0747 

75. ,844 

88. 37,J 

88, 3713 

,, 

,, ' 
i"• 

·----------------

• 

. ' 

-



JJ,, 

HSP2 J. r:O 10/02/77 
?-2:v a g12 J/76 
L0.\0 1211717b 

I 

" ' 

8P.IDGE TY~E 2 

·l ' :,1., 1 

> 

• 

'' 

---------- -·· 

MAIN ;JRANCH PORTA
1

GE C~C:EK, Hictl:t GAil 
PRELinI~~~y FJNhL ~U~j . -,r 

ROA~ SEClICN 2,,0 

NO. HW CFS HL TH 

0 en.,o 'OdO 0. 0 0 0,00 
1 8 J 7 • 54 110. )0 , 22 837,32 
2 63 B • 98 230,JO , S2 8 3B, •6 
3 639,52 285,00 ,&6 83cl.84 
't 6t+1J. 91] t+IJ5.CO 1,26 83Y,62 

MIil ~DAO ELE~ATION iP+0,60 

GIKJER BOTTOM ELEVATION = 633,,0 

-~ ---·-----··-·----• .. ,, ... 

PAGC: 735 

CSN I 

0,00 
, 110, 00 

23U.OO 
2as,oo 
•~5.00 

OPENING NO.= 1 

'. 

' r 

1,: 

,, 

1~' ' 

" ' ' 

·-

' "' 

, . .:. . 

• 



' WSPZ •EQ 10/~2/?l 
,.,_E'</ 'J9/,'?.3/7,& 

Nt..l!l €P.AtlGt1 °uP.TAGE CREEK, t1ICH1GAN 
PRELlMI~IPV FINAL ~UN 

L1MQ 12117 I 7& 

R/\TIUG TABlc FO;, s:-::cTION 24, 1.-+ OA= 1.0 
<JO. i:LE.'o/ AREA CcS -- ----•-·ACPE:, FLOODED----•-•• 

MM AGE Crat1,;EL NON•DAH 
0 o13,4U 0. 0 0. D 

fit.UV,: FULL tt3S.6 i~6.Z 56 .. 4 , o. 0 0 &. D 0 O.OG 
1 8 17 • 54 5t. 3 .Q Hu. 0 o.oo o. 00 ,'.) • 00 
2 b3 d, 98 %5,4 230.0 o.oo a. oo o.oo 
l 03q.sz 1172.5 285,0 n. ac o. 0 0 O.GG 
4 i,41J.90 171,8 .1 405.0 0,GO 0. 0 0 0 • UC 

-· _,_.....--
SEGM':tH TA9LE F02 iSCTIOU 2 I.!. 1 .. 

ScG IIO 
CSM TOTAL 1 2 3 

N C N 

i Dl'.,CI A•Gc CF~ 1!0 • 37. 72. 1. 
110 • V1::, . .<1~1 fY FFS ,2& .!3 .31 • 0 f, ,, 

ti.!. :5(, r-1:. --.GE CFS 2) !) • oo. 1..5 7 • 5. L 

.! ,: fJ • ,J[LHC~ TY FPS , 3 2 • 16 .39 • 0 f, 

3 il:i )Cr11l.~Gf CFS cis. 111. 1&2 • 12. 
I' •J s • <J[L1.1(,J TY FPS • H ,17 .41 ,09 

; ,. , .... ,' ,- .. ,., r:- e ,_ •,c 4 ,c_ r. ... ...... 7< , ...... ,\.,' .... ,. 1~:.. cc~ "'IU :J • .i.UU oJ {;.!,)"-,. 00• 

tu);)• Vit.dClTY F~::; • .S2 .17 ., 1 .11 

1 [L f ii !_!. n .Sit KU 1gg35. b743 • 13068. 124,. 
c ru:,1 /j ';jj. • 'I~ l':Ll 42 t5 G • 1bH1. 25387. 8'32 .. 
3 EL~/ <i ~9 .52 KO 53911, 21i) 1' l • 3C772. 20 56. 
4 F.L ~V d:..J .9C KD oY755 .. 3 55 7&. 4F,~32,. , 7 7 4&. 

' 

~------- -- -·" ----

PAGE 74 • 

CSH CfIT FRICTION 
ELEV SLOPE 

110.00 a3c...o •DO 00 3 
230.ou 635.0 .00003• 
2 B? • 0 0 835.1 • o o en 3 
405.00 635.3 • 0 0 no 2 .,. - . 

,. 

. 

----··------ ··--------------



•!1 

fJSP2 XEu 10/0t/77 
i-,E.',J JCJ/23/7-':, 
LO,O 12/1 7/7& 

RATING rt.t:Lf Fo;: ScCTIOtl 

HAllt aRtiN::::H POP.JASE l,;RE~Kt M!ChlGAN 
PRi:LI MI ~A~Y Fr t;AL PU ti 

f 

24 .2 DA= 1.0 
rw. CLfV t REIi CF'S ---------ACRE3 FLOOOEC--------

OArtAGE CHANNEL NOii-DAM 
J 832,6) J • 0 a.a 

BAIIK FIJ!..L 8 ,J<+ ,o 13&, 2 Ltd. 9 n. o o o. 0 0 b.oo 
1 8 3 7, 55 76 8 .J 11 G. G r] IO 0 0, 0 J ,J • 0 G 
2 839,JO 1n9,o 230,0 0, 0 0 o • .i a a • a o 
J a 5':1,5'+ 1SU3,7 2as.o !) IO 0 o. 0 • D • 0 0 

'• ,'34 l), ll 2139,3 405,0 o. a o 0, 0 G 0, ov 

SEG...:ENr TA:JLE FOP ~EC:T!Otl z,,. 2 
SEG NO 

~SH TOnL 1 2 3 
Ii C N 

PAG~ 75 

CSH CQIT F'UCTION 
ELEV SLOPE 

110.00 63 3 • 8 .00001 
230.0U 834.2 • 0 0 DO 1 
2 85 • 0 G 834.3 .00co1 
'tC5,00 834.5 -·--, o a a 0.1 

------------------------------------------------------------------------------------------------------------------------
1 D S,~HAf~GE CFS 11 0 • 40. & 3. 2. 

11 !) I 
, LOC' Irv FP:J ,19 • 0 g .23 • 05 

2 [l ::Grl~..,G: crs 23 0 • H. 128 • 12. !• 
r I 

2~0~ ., LOL,l T'( FPS ,24 .13 • 31 .or 
3 0 ~~liAr-,G:: CFS ld5 • 113. 152, 20, 

.:!/Pi• ,, 1.0CIT'( FPS .26 .14 ..l3 ,08 
4 il .;1...,d,\?GE CFS t+O? • 15b, 2G 4, 45, 

ltO 5. , Lll(;IiY FPS • 27 • 14 .36 , 1 u 

1 ELEV ~ 37. 55 KO 316):i., 115 31.+, 19 5g5, ~ 0 2, 
2 ELEV d:3•~.oo KO 6056,l. 2376g, 3 371 7, 3 0 83, 
J EL£J t,B,54 Kil 7t+15J, ,l~3 77, 3g722. 5 o et+. ,, [L::: ✓ ~4[).q! Kil 11?.E67. 43&38. 5bb2/, 12202, 

., ,, 

t~. \ 
;'". 

. ' 

- .,,...,,,. _. .. , 
,··-~-------=--~~--:,~. -~---"'·"'·'"~-~-~·-"---- :o, 1•-------._ ·, ----------- ,, ______ -- -----------



1:11 

,.. 

l~SP2 X 'l 
e'. V 
L .i.D 

10102'/77 
,Jg/2 3/?p 
1?/17/76 

I 

R~ T lrll; TAJLc Fo• s.::C.TION 

MAIN 8RA~CH PORTtGE CREEK, 
PRELIMI~APY FlNAL ~UN 

24 .6 DA= l,u 

IHCHL GAN 
' ., 

NO. ELF.:V .:.REA CFS ---------ACR.E3 FLOOOC:D--•--•--
Ot.:1AGE CHANNEL llON-OAH 

G c\3 ;3. 2U 0 • U 0. 0 
111\!~K F IJL.L C 36 .2 18 3 .1 75.5 0 • 0 0 0. 0 0 o.ao 

1 '317.57 't ~ 4 • 3 110.0 fl I J iJ o. 0 0 ,Q. 0 0 
2 133•:f.•)1 772 .6 23u.O 0 • :J 0 o. 0 u o.oo 
J 8 3':4, 55 Y74.3 2135,0 a.JO o.oo u.oo 
4 84,],•JZ 1713 .4 405.0 0,H o. 0 0 0,00 

SF.GMEtlT TABLE FOts-: 5ECT IDfl 2 ~ • 6 
SEG NO 

CSM TOTA.L 1 2 3 
N C N 

!JI'_j1)H,\~GE CFS 110 • 6, 10 4, - 0, 
!1 L!. JfLOC1TY F-~ ro • J J ,10 .30 , 06 

2 UI':CrlA.:r.;:: CFS 2~,J. Jl, 195. 4, 
230, VELOCITY FPS • :15 , 15 • 3 8 ,Od 

3 tJISCH~,;.:;E CF3 t;B~ • 45, 231, 9, 
z~i:;. h:i..dCl TY FFS .J6 , 17 .,o ,PB 

4 ,)i s,:rle. ;l;E CF~ ~•J 5. 8 0, 272. 52, 
... (! i:; • .It.Lt.JC! TY fPS , 31 • 17 ,36 • 11 

1 FLE\1 oH,57 KU 15 4q(), 716, 14 77 7 • 5, 
2 l:L[V 11 ~g. 0:. Ku 3 3 ':l5 tj. 4404. 2~075, 420. 
3 f LF.V ~ns,.s~ KO ~ 3 64 ci, 6d76. 3 53 'i 6 • 1 J i& • 

" FLEIJ t\<-i l) o':f2 KO 7di37';. 15613, 535,12, 9735. 

• . ".,... '""' -~ ·-·"------' ' 

·- -· .. ·:. -
PAGE 76 -

CSH CfIT FRICTION 
ELEV SLOPE 

110. 00 834.1 .00005 
230.00 834 ,5 .001]05 
za5;00 834.7 • u a co 4 
4U5.00 835,0 .J0t0J 

' ; 

,,.~ ' 
, .. t. 

" 

• ------···--------------------



W'>P? .(i: IJ 1li/02/77 r-t,Hr~ 8R~NC~l PORTAGE C~EEK, M!~Hl GAN PAGE 77 • 
,~E \J Os/ 2 .lt 7o PP.ELirlI ~AP.Y FirlAL RUtl 
LOAO 12/17/76 

-f 

------------------------------ev~o C~~NGE JI~C~~~~E . 
LIST OF INPUT OATA---------------•-••--••-------

1019A,A 
DISCHARGE -1. ,65. 185. 230, 330, 101918 
El~O 1019AIC 
COMPUrf. 2~.o ,2t• o8+ 2Lt.6 

1 
1IJ19A 10' 

-- - --- - - - -- --- ------ ---------··END OF d0/60 LIST•-------------~--------------. 

'I -----

,, 
,I . 

II •~ ip: •I' , 

,I 

l-
---·--------. ---

, . 

. ' 

., 
~. ------- ---·-· 

h ','._ 

' ' 

" 

.,,. 

.e 
... _ ------ ·-- . - - ... --- ··------------



• 

C· 

"' "' .... 
= .... 

"' .,. 
N 

+ 
ro . .,. 
OJ 

,,, . .,. 
N 

w ... -::, 
0. 
,: 
0 
•J 

.. 

. .. 

' ' I 
I 
I 
I 
I 
I 

' I 
t 
I 
t 
t 
t 
t 
I 
I 
I 

' I 
I 
I 
I 

' I 
I 

V) 

z 
C 
H ... 
"' ... 
::, 
Q. 
X 
0 
•.;, 

"' ::, 
0 
H ,. 
w 
Q. 
Q. 

"C 
C 

"' "-
., ,_ 
"' 0 

'-' z 
H ... 
"' "' ... 
" ' I 
I 
I 
I 
I 

-
f 

' 

I 

J 
·1 

I • 
l ! 
' 

\ 
t 

I • 
I 
I 

I 

, 
•' 

! - ' I 
' 



WSP2 iEQ 11/12/77 
r~EV ,H/21/76 
LCli!O 12/!7/7'F-i 

I 

RATHHi TAflLF. FO•, S:'.CT 1m{ 

ttAIU dP.ANCtl ro1~TAGS CF,ZE,<, tll~H!,GAN 
P~ELIMHAP.Y FINAL 1Wtl 

2 4 .8 Ll A= 1.0 
HO. CLC:·J rnEA CFS ---------AC~ES FL OO• EO--- -- ---

OAHAGE Ct<ANNEL NOt,-OAH 
C 3Jt..r")u ~ • u o.o 
1 R37.'J1 10 3 .1 85.0 ' 1J. 0 0 o. 0 0 ·u. o o 

RAUK Flh .. l. ,138.6 142,3 134, 6 0, 0 0 0. 0 u o.oc 
2 81 Y. 31 223 ... 185,0 0, IJ G 0. 0 0 0, 0 Ii 

' oJ'l.80 347,0 230!U 0. 1 G o. o a o.o~ 
4 641.04 073,fl 33U,U o.o, 0, 0 0 o.oo 

. ' 
Sf:~HEIH TABLE FC? ,ECT Intl 2 Lt• 8 

Si:.G NO 
CSH TOTAL 1 2 J 

ti ,, N 

l ,) SCrlAKGL CFS n5. 0 • 85. o. 
ll'" ·' . j .. OC!lY FPS • 8 J o.oo .82 0 • 0 0 

2 ,, ·JCHA1~G~ CFS 1{3!:), ?. • 181, 2. 
1A S • J cOGlTY F p_: • '3 .~ • 1 .j .99 • 10 

3 D 3CHf..rG~ CFS 23 J. 1 0, ?13, &. 
nu. V LdC'.i.lY FP3 .<j7 ,12 d9 .14 .. ,J SC HAi~G:: CFS 33 0 , 56. 250, 24. 
..;.~ 0. V LOCITY FP'.:J , 74 .14 ,85 • 1 '+ 

l C!..rV ;~ 17 .y;. KD 4 8:1.2. 1. 4 810 • 1. 
2 ELEll J19.3l J<(l 11 25':I • dd. 11103. &1. 
3 ELEI" d3'~ ./3 0 KO 11+94.:!, '+ 72. 14165. 3 G Ei. 
4 ELEV ,}Id. 34 KD 31263. 5258. 23759. 22 E&. 

-_______ ., _______ ·- ,..,..., ..... 
- - , ... -~. ! : ~ ~- -~------.!=--.... --: .. . ----

CSII 

85 • oc 

185.0C 
230.00 
330,0C: 

~ I ( 

l l 

__ , ____ _ 

PAG!: 78 

CRIT 
ELEV 

835.B 

83&.3 
83&.4 
836. 7 

FIUCTION 
SLOFE 

,.J·ooJ1 

.oo 027 
,J0(!23 
, 0 0 CJ(t 

', 

-



- "°"' ,. ~~ "'> -- - • - .. 

llSP2 XEu 10/02✓ 77 

RLV 0':1/2Jt7f; 
LO~O 12/!.7/76 

RATitHi T .\Qlf. Ftl~ S':CTION 
,H..:. E~~,J 

J i\37,10 
1 33').73 

iit.W< F IJ._L ~~L.3 
~ 81+1).qJ 
$ 341, 2? .. 841. gq 

NAIH jj;{A!H.,rl PORTAGE CRCEK, M!i;HlGAN 
PkE L!llI NA.~Y FINAL Ru;1 

2 4 .e, + 
1-,qEA CFS 

0 .o J.O 
01~a d5.C 

127.4 133.d 
2 .. 6.3 165. 0 
35 7 .B 231.u 
n1 3 .s 33'.0 

DA= 

f 

1. 6 
---------ACRES FLOOOEC-------
O,H1~GE, CHAtHffL NON•OAH 

0 • 0 C 
o. 0 0 
o. a o 
a. ,in 
o.oo 

-~--- ----·-

o. 00 
o.oJ 
0. 0 il 
o. uo 
0. Oil 

o.oo 
,il, 0 G 
a.oc 
o.oc 
0. Ot-

SH~EIIT TAtlLE F'OR ~ECTIOtl 2t+.tl • 

CSM 

1 JI :.:;i:;-rti,;G£ CF::i 
~5. vr:Lu(,ITY fO.::' . " 

2 :JI S(:HA kGE CFS 
1H5. llCLt!i_;ITY FP~ 

3 dl.S(~H.l -:GE Cf~ 
23tJ. \lLLnCITY FPS ,. iJ1:..,;r14-G[ C.F5 
,S :.:; I) • IJ ELU(. I f'f fC~ 

·1 CLE, .rtB.7~ KU 
2 t.L EV l')4,J.9!: V[J 

3 f L !:-J o 41. 22 Kil 
4 ELE\I ... 141 ./39 Kfl 

-

TtjT~L i 
N 

85. o. 
.YB 0, OJ 

!dS • 23, 
l • 11 ,2J 
2.3 ,) • 49, 
1 • 04 ,2£, 
3~0. 126. 

• e7 , 3 2 

3 35 7. 1. 
7622. 5J7. 

1,) J4 5 • 192,. 
1d645, 711 3 • 

SEG NO 
2 
C 

85, 
,98 

161 • 
1, 15 
179 • 
1. lb 
2J 1. 
1. 1!3 

3335. 
7 1'.10 • 
d303. 

1137$. 

~---------··-,,.,... ... ·= --~ _ ..... ·-------=----

3 
N 

\ 

0. 
o.~o 

1 • 
• 14 
1, 

.15 
3. 

.08 

1. 
15 • 
58, 

159, 

CSH 

as.oo 

as. oo 
230.00 
3 3,0. a o 

·-
PAGE 7<, 

CRIT F'l.lCTION 
ELEV SLOP£ 

838.Q • DO Oo 3 

838.lt • 0~ 054' 
83d.& • Q(l 047 
838.9 .ca 1Lu. 

s-• -~•• 

.•. 

. 

'', 

-



WS P2 X Q 10/02/77 MIIN BRANCrl PORTAGE CRfEK 1 MICHIGAN 
F~ -J OY/23/7h PRELIMI~ARY Fll~AL RUN 
L ,Q 12/ 17/7& 

I. ., 
---------------------•··--·--•60/80 LIST OF IIJPUT OsTA-•-•--------------------------
CHMJ(;~ J:SCHAl:l;E . 1G19AE 
DISCHARi~f: -1, 
ENn 

6,J. 1 :!S, 

COMPUTE ;:t..,'31- 20.1+ 21'.t,8+ 

1 70. 2'+0, 1019AF 
10 19A G 
1019A,1 

-------------------·••·------·END OF 80/60 LIST----------------------------~ 

,, ; I ••~ ' j ~I'• \,' 

' ' 
•i 
·,1 

-· __________ ,..,. .. .,.., .... ~ ....... ----· .... --~---

PAGE tO • 
/' 

,,; 

... ,. 

, . 

,, 
" 1 ''• 

'/ 

~ ", 

·-· 
·---------- - ....... ·-- -



Cl.l'1PthE 2'4.4+ 20. 1-t ltt.6+ 10,19Ah 

f 

-----------------------------$TARTINi DATA FROM PREVIOUS COHPUTATIONS------------------------------

"1 

•~ ' I' 

-.~ .... , ___ .,._..,,,~,-..... -·-··-·---· .. ---=-,-- , .. ____ , 

, . 

'~ 

to•,., 

'' ' ' 

-

,,., 

--



l1SP2 Xi:Q 1o~~n2111 
i'.cJ 09/23/76 
LO~O 12/:!.717; 

MA!~ BRA~CH PORT)GE CRfFK, HICHIGAN 
PP.ELI,'iI t,.f,;tY Fl Nth .. RUH 

RArw,; TABLE f(J'<; $cCTI Oti 24 .9 .. OA• 1.0 
,hJ • EL[\/ 

l e,11.20 
1 039, 7.! 

ARCA 

0. 3 
. o3 .o 

CFS 

o.u 
no.a 

---------ACRES FL000E•-----c-
[l,\MAGE ·CH"N,<EL N0N-DAH 

R~Ut< FULL 1:. t;.rJ • '+ 127. '> 1'0 2. 5 
, Q • i) lj 

o.oo 
a.oo 
C, O C 
o. a o 

o. 0 0 
0, 00 
0, 0 0 
o. 00 
o. o a 

u.oo 
.t·, 0 D 
1. OG 
J. 0:) 

a.ao 

2 84 tl, 91 Z!.4.0 
J ill.1,23 325, 1 

" d'-t-1 • 9u 5 76 • (, 

SEGrP:;n TAeL[ FO?. S!:C110tl 24--9 • 

CSM TO Till 

1 DI.SCri:i FGE CF$ r, 0 • 
~o. VC:LUCITY fPS • 73 

z LiI:iC,"i-'r:.GE CF~ 135. 
1'35. V~LUG ITY FPS • 0 9 

3 CJIS,.::HA.~GE "':FS 170, 
170. VEL(JC:;: fY FP3 .o, 

4 UlSCH:i<GC (:F3 24 0. 
24J, VC:LDCIT'f fDS • f, 9 

1 fLEV 01,,73 KO 3 15 3 • 
2 ELEV at.u~91 KU 7fr)J. 
3 £LE\/ 1Htl ,23 Ku '3307. 
s fLEV '141.30 KO 17 021, 

-

135.G 
1111.u 
24i1:G 

1 
N 

0 • 
J. Ori 
11. 
.15 
32. 
.u 
8 7 • 
.2. 

1. 
j 3 I]. 

12Bo. 
5966. 

S£G NO 

C 

£. 0 • 
.72 

123. 
,H 

13 7. 
• 9 l. 

1,1. 
.83 

3151. 
671it+. 
793 z, 

1u 915. 

J 
N 

c. 
o.oo 

a. 
• 10 
1. 

.12 
2, 

, O& 

1. 
9, 

38. 
1 l'.tO. 

P.lGt 81 • 

~SH C~IT fll.ICTION 
ELEV SLOPE 

60, 00 837 .9 , !JO 036 

135. 0 0 83 s. 3 ,0003'>• 
170, 0 0 8Jd,5 ,00030 
2 .. a.00 836,7 .UJCiZC 

---~~- --

-•' 

--
. 

''· ./ 
. ' 

"i 

-



T~&LE OF VAlllES FO~ 8PR EDUATION • 
COEFK AKO 01;rAK S IGt1A DKE OKS ' M ALPHa ALPHA2 B~IDA ,APPAR A EXIT 
• ~ Y5 2 ,0952 .4GUU .88?4 o.oouo o.·aooa, • 741.3 1.0000 1.oouo 51,3142 7&,211i4 7!). 362&t 
OG ~ JT 83,,, B K8:R1T= f 

:L.337« • S3 71.t oliOOO .7549 O,OOGO o. JODCI .s 9 7'9 1. 0 0 0 0 1.uooo 82,5977 174.6201 16ir. 3430 
ucs, JT d3,,.d 3 i<:U;P.IT=, 

:L,f>Mr,1 1, CIHH ,t,V'!O • 65 7tt D,0000 o.oooc, .,o3:<t 1.0100 1.0000 82,6261 JOJ,2072 21H,4~B2 
OCf•, JT 830,00 K~:P.IT= 

:J.0(100 U.JiOU) •J.tJOOO 0. co U 1 o.ouoo 0, OOOCI 0 .o GOtC 1.0,uaa . 
1.0000 74. 1250 JOJ,2072 26:~. 4S d2 

OCh' l T .--1. 1J,J Kt1CP.IT= 

,.l) 

,, 
-1••· 

11 
' . 

. ' ' 
'!- • P' 

···; ~. 
1"1 

, I 

- -,..,..------------- , __ r ---------~ ~ --.. - ... ··- ....... --•---------,, ------



....... 

HSP2 x:::u 10/02/77 
P.EV QCJ/23/76 
1...0,;Q 12/11116 

I 

Of'. !OGE TYPE 2 

,. ' 

-

11.r,1 ORMH:.H OQRTAGE CliED~, •1ICHIG-<N 
PRELittI t,,Af\,Y FlNAL RlJN 

f 

ROAD SEC Tl CN 25,0 

NO• HW CFS rlL TH 

0 1)37.40 o. Q O I 0, 0 0 0,00 
1 639,7<, DO• 0 0 a. oo 639,76 
2 d4ij ,97 135. •10 • 0 .. 640,93 
3 tP•l•.3? 17),00 • 10 e.1. 2s 
4 642,23 24 1),00 • 32 641, 91 

8-t3.50 

GIF.DER BOTTOM ELEVATION= 

PAGc 6?6 • 

CSH 

0,00 
60,llO 

13~.oo 
170, 00 
240, 00 .. 

.. 
OPENING NO,= 1 

l"!1' 

. •' 

J', 

'' 

·------· ., ...... ---·-··- -----·---·----



I 

~ • • • • ... ·-:· ' .. u -~ 

1' ,, 

WSP2 ,~O 10/J2/77 
RLV 0~/231 7p 
t o;,o 121 l7//b 

I 

RAT It!G T AL!L F. FOO s=:cTION 
HJ. ELLY 

0 8JT .JO 
1 dB, 71 

nA t!K f UL!.. ti 41..: • 2 
2 a4,). j=t 

.s 041.36 ,. 842,23 

H~IM B~INGH PORTAGE C~ECK 1 rlILHIG,N 
P~ELIMit-.ARY FINAL RUN ' 

2 5 .1+ DA: 
t.Rt.A CFS 

0 • l) lj. 0 
9 3 .4 6J.O 

12 7 , 4 6 fl. 3 
31 0 .B 135,G 
446 .8 17 o, 0 
33 d .5 24 v. 0 

,1 • 0 
---------ACRES FLOODED-------
OAMAGE CHANNEL NON-DAH 

, 0. 0 0 o. 0 0 o.oo 
a. u o o. 0 ~ ,J, 0 0 
O,JO 0. 0 0 0 • 0 C 
O,JO U, 0 0 0, 0 0 
o. no 0. 0 0 iJ • JG 

-----
SEGHFMT TABLE FCC: SECTION 2 s. 1 • 

SEG tlO 
CSH TO T~L 1 2 J 

fl C N 

1 DISGiiA ~GL CF3 60. n. 60. o. 
f) 0 , V.:LO,JITY F~S ,65 0, 0 0 .64 0 • 0 0 , 

' or-.;cHA1,GC CFS 1 S 5 • 2 4. 110• 1, 
135, V:::1..LlGI1Y FPS ,69 ,16 • 14 .og 

3 O!S,:HA .. ,;E CFS 17'.J. ""· 121, 1. 
17 I], VCL(h--:I TY FPS , b 3 • 1d • 7 J .OT 

4 ors,:H~~l;E ('F3 24 0. 10 &. 125 .. g. 
2,. (J • v.::L0C r rv FP~ ,4 7 ,2J .60 .09 

1 F. L[ V iJ3g.77 KO J 773, 1, 3771, 1 • 
2 ELEV o4J,90 Kil d g:i; r; • 1Jd 5. 7 8Li, 32. 
3 EL!:'.J n 41 • .3b Ku 12 J& 7, 339&, 9377. 3t+. 
4 ELEV 042,23 KO ?.5120. 10Sl66. 13 551 • 603. 

,, 

-', -·----- - __ .. ,,._ .. ____ ... 
" .. " ··----"'---- -----~--

CSH 

60.00 

1 JS. 0 C 
110.00 
240.00 

PI\GE 63 

CRIT 
ELEV 

837,7 

838.1 
83 6, J 
83 8 .5 

. 

F:UCTION 
SLOPE 

.00025 

,LJOOZ1' 
.00011 
•• DDUi 

'' ' ' 

' ' 

; : 

.e 



HSi'2 )[~ i1J/02.'7' 
i:£V • ·H 2'J/76 
LtJACI 12/17/7~ 

I 

HAIii ERANCH PORTAGE ~REF.K, tt!CfllGAN 
PRELIHI~ARY FINAL MUN 

4 

RATIIIG TARLE FD~ 3~CTION 25,~ 01~ 1, 0 
/10, fli:V AREA CFS ---------ACRES FLOODE •-------• 

OAHAGE CH~N14EL NON•OAH 
0 1l~7, 00 " • 0 o.o 
1 •l3'J,88 97,8 6 a. r, . o. a o I)• 0 0 'o. a o 

RAN~ FIJLL t. ttG. 2 127,7 60,2 ,0. J 0 0, :J 0 ,o. 0 0 
2 l)'+l,Od 37 0 , 0 13 5. J 0 , • G o. 0 0 u.o~ 
l 1:i. 1+1,43 551,2 11 u, a 0 • 0 0 0, 0 0 o.oo 
~ 1)42,27 H55 ,9 24 a. a o. a o 0. 0 0 0,00 

SEC.HEIH TABLE FO~',EGTIOH 25,4 
SEG 110 

GSH TOTAL 1 2 3 
N C n 

1 0 SC!-!At~GF CF 3 6 a • o. &O • 0. 
6 0. V L OCIT1f f:'"FS ,61 0, 0 0 .61 0 • 0 0 

2 D S1..:t-iA:---G2 CFS 1.15 • ?. /j. 106. 1. 
1~5, V L<1CIT 1( FPS ,63 ,14 ,69 , 0 9 

3 U _;,:;HAr:r;::: CFS 17 0. Sb, 112. 1. 
170, 'l !..vGIT'( FF':: • 'j 7 • 16 ,66 ,06 

" D 1Cdrl.FC.L GFJ 20 0 • 122. 107. 10, 
240. I/ LOGITY FFS , 3 d • 1h , 51 , 0 6 

1 ELEV ljjg. 1,a (0 4 056, 1. 't (,51.t. 1. 
2 ELEJ d41,1JO KiJ ~ 877, 16'52. 817 '3, 47. 
3 ELEV Jl.1 ,J'.f3 Ku 11t077, 4278. <;697, 102. 
4 ELEV u42.;~1 KO 28%6. 1449~. 13715, 752. 

I 
', 

,, 

-- ... 
;'-,,._, __ • _ .,, ,; s;:sum::,:..- zs...: ,iiL""2lr.l --· --'!I- ~~~-----• --• 

PAGE 51• 
:~ ' 

1 ~ ~ ' ~ ' 

CSl1 GRIT F ii.IC TION 
ELEV SLOPE 

60 .o 0 837. 7 • O O C22 

135. 0 0 838,1 , D Q Gt 7 
170, 0 C 838.3 ,OilC:llt 
2 40, 0 0 83 8.5 --~-,O!! C:til ~ ···- · 

' ' 

• 

~• • I i .. , 

' ' 

' ' 

-. -------·· -........... ------



'" 

WSP2 X€~ 10/D2/77 
~EV 0-l/2 3/76 
L0,;0 lZ/1 7,7~ 

RAT rn,; TA5Lr" Fi);.. 

r~All~ 8R.!.NCH PC.r'.TAGE CREEK, "1lCHIGAN 
P~ELIHihA~Y FINAL ~Ut~ 

25 • :i+ uA= 1,0 SC:CTI 0~ 
l-10. ELEI/ ~REA CFS ---------ACRES FLOODiO------•-

DAMAGE ChMmEL NON-OArl 
0 836.UG o.o 0. ;} 

OAIJK FULL 019.2 127,7 '+9.2 0. 0 Q o. 0 J il~OCi 
1 81-l.90 297., £..C.C. 0. D D 0. 0 • ,0, 0 0 
2 841.09 1008 ,4 13 5. 0 0. 0 0 o. 00 0,00 
,l 841.LtS 1l09.2 17 G, 0 0,00 a. o o O,OC 

' d42,27 2109.6 zc.:i:u 0,00 G, 0 D o.oo 

SEGrff/lT Tt\'3U:: FOP.' ,ECT IcHl 25,9+ 
Sr..G hO 

CSM TOTAL 1 2 3 
N C N 

1 DISGrlti;;G€ GFS F, lj • l O, 5 0, 0 • 
so. \JLLUGITY FPS , 3 3 , 07 .35 , 0 4 

2 DISC1,-A:;GE CFS 13 5 • 65, 65 • 4. 
1 :-3 ~. 1/C:l..•)CITV FPS . 2, , 09 ,3J ,04 

3 Dl.3CrlA••GE Lf3 170. 'JO. 72, q. 
17 0. V:'.L.OClTY roe 

'" • 2 3 .1u ,33 • 0 4 
4 dl .JCdA;:C,F CFS 24 J • 137. 75, 29. 

ZltQ • Vi:..LUCIT'f f,S ,18 • 1C .2.~ , 0 5 

1 f LEV OJ9,YO KO 8 ~r) 6. 772. 7'+72., 22, 
2 FL~IJ• dl.t1.C9 Ko· 2s.:.1.1. 11rao. 12d3t.. Lt 20 • 
3 flf.\l d'-41 ,45 Ku 33 64 'i, 176S ti• 14 b61 • 1336, 
4 ElfV bttZ,27 ~o 6 D 87 1. 34737 • 1~30L. 6833, 

-.... f'---------· ---··--·· 
, ______ _ 

Pl.GE 85 • 

' CSt1 C~H F~IC HOH 
ELEV SLOPE 

00.00 8 3b. 7 , l O 00 5 
135, 0 G 837, t , 0 0 00 3 
170,CG 837 ,3 ,OOCC2 
240.00 837.S .0 0 GO~ 

,,11. 

..... , ... 

.. 
,, 

-------·------



WSt->2 >EJ 101021n MAlll aRANCH PORTAGE CREEK, HI CHI G~ll PAGE 868 • 
,<.f..V 09/2 3/7~ PRELI"INftPY Fill~L RUN 
LIJtO 12/17/7~ 

I ., 
ROhO SECTIOU 26,0 

'' :-.io. Ii H CFS HL TM CSH 

J 836.:~3 0 •CO 
1 

•1, 0 0 n.oo u. a o· 
1 ts39.98 6 o. a o ,Ob 639,90 6ll. 00 
2 841. ;~5 135.:;o , 16 dlt 1. i'.l 9 13',,0• 
3 841.69 170,00 ,24 641.tt5 17 C, OJ 
4 842,7/, 24 0, 0 0 • 4 8 &42,26 240,CO 

"' 
···------ . - - - ·-- . ,. ___ -- -- -~ 

-·· ,,, ·---------
HIN ~DAO ELlVAT!ON 842,80 

OPEN:N; NO, [UL V • IIE!C.HT WIDTH LENGTH U/'.j DIS IN) 
NO, CULVErns CODE 0~ 01 Ali lNV.Ei:.T INVERT COEFF 

1 1 12 311, 5, JO lt s. 0 0 836.jtto 836,00 • 0 2 It 
2 t 12 lt 1, 5, 00 ,. s. a o dJS.ir3 836,23 .024 
3 1 32111 • 4.91 6. 77 .:.5 • U 0 837. 1~0 837.58 ,032 

•1 'f ~ , l 

;'.., 

- ~ ·-
------------------·----- _____ . ____ -_,_.::::,_ __ ----·--------- ·-----······ ·-· --- . 



·I• 

WSP2 ictl 10/J2/7' 
?EV O 9/2 317p 
LUAD 12/17/71> 

I 

RAT Ill,; TAc1Lt FO~ S':CTI Or,L 
1/U. ELEV 

0 8Jfi.2tJ 
1 63<.J,99 

8,~NK FULL 040,2 
2 841,26 
j 841,69 

" 8 ~2; 76 

HAI" 2R-IICH PORTAGE CREEK, MICHIGAN 
PRELIHI~A~V FINAL ~UN 

26.1+ QA; 1.0 
AREA CFS ---------ACl'.ES FL OOOEO--------

O,-1r-1AGE ChAtHlEL NON-OAN 
J • J ' 0, 0 

lb3,it o a. a ' rJ. 0 '] o. a J 0. 0 0 
1Y9. 7 72, 7 o. a o 0 • 0 U J.OJ 
421,2 1 3 5, G o. a a 0,00 a. a o 
519,1 17J,O o.uo 0, 0 0 a.oo 
tH6 ;8 21.tG:U (J;00 0 = O 0 £! e O G 

SEGM€MT TABLE FOR :;t,CTIDr~ 26,1+ 
SEG NO 

CSH T01"L 1 2 J 
N C N 

1 J!SGrl~FGE CF:i 60, 5, 55, 0 • 
~o. \/~l.!)G! TY F'~.,.. 

. r';} ! t, 6 ~ 1 Q • .. 7 a • o o 
2 01 SCH~ .;GE CFS 115 • 43. 92. o • 

1,"l?. \J~LflCI TY FFS ,44 , 18 • 5 1 .or, 
3 [tj :1~HA .;Gt: CFS 17 .1. 62, 10 7, a. 

17 0 I '/~LOCI TY F?S ..... • 2 0 ,53 ,05 .. D::i. 3GttA r.GE ~FS 24- a • 1\) 5. 120. 6, 
240, V[LUCITY FPS .J9 • 22 ,49 .09 

1 ELE.J dH,9S KO 5 g21, 341j. 5572. 1. 
2 ELEV .:1 i. 1 • 2. G KO !.StiOll. 1+71H>. 111..10. ... 
3 ELEV Jl+1.F.fJ KO 2Qd76. 756Q. 1323d. 28, 

" ELEV l'\Li2. 76 KO 36 1::9 6. 16127. 197&9, 600. 

', 

------------·-·--,.. ,_... ____ , _______ ,. __ .. . .. ___ .. ____ --- ' -

PAGE !H • 

CSH CRIT F~ICTION 
ELEV SLOPE 

60,0U 837.1 ,J0010 

1 35. a o 837.£, ,00007 
170, 0 0 e 37 .a ,00007 
Zt,OelH 6 3 6 e !l ···-,00 004 

. " 

,_ .. ,, 

•' 

) 

,. 

·~ •• -------·----····-·-·-· ··-···- ··-·-···- -



WSP2 Xi:O 
f·:d 
LO.!.IJ 

10/02/77 
OS/23/ 7b 
12/17/75 

MAIU BKAt~CH POPTAGE C'l:EEI<, t·!'tChIGM~ 
PRELI~I~ARY FINAL RUN 

-- ---- - •- •- ·- - •·-- - •--••--- ,--0 0/ d 0 
CHAtJGE lllJCHAP.GE 
DlSCHARGE -1, 45, 105, 
61'1 f) 
COMPUTE 26,2 27,1 26,1 • 

-•--------•------•------------[ND OF 

)' ' 
t,• 'I 't"' ,. 

,I 

-

i 
,I 

, . 

4 

LIST OF It~PUT OhT,-----------------------------• 
101qe 

11~. 1ga, 101% 
10190 

, 1-JlgE 
80/HO LIST----·-----------------------·. 

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

PAGE 88 

., 

"·' •, 
':1 

" ' ' . 
, ·~ . ....,,, ' 

-

.. 

' 1 



'"; ... p. .,. • 

CO JPlJE 2 c. 2 .!l.i. 20.1• 1C,1 g£ 

• 
----------•·----------·-·-·~-~TA~TING DATA FROM PREVIO~S GO~PUTATIONS•-------••--•--••-·--•·--··--· 

.. ------+~ ---· 

,I 

•1~ I' 

-·::':"'----·------· -'~""-,.r~~,:,~-- -•••--•-•-•--=-•••-••~••"', 

II 

., 

•---:--.--- -~~--+ 

,, 
' ' ,., 

- - + '• -

.e 
-------···--------- -------

-

.. -

-,•• 



,, 
' 

WSP2 ~lQ 10/02/77 
,EV OS/23/76 
co,u l2/1717b 

RAT !Ni; rAilLF. FOo S-':CTI ON 
tl<J, [LEI/ 

" 037.~0 
1 1340.08 

R~NK FUL. n1.+1,1 
2 041 I :3i3 
3 841. 75 

'• 842,79 

M.n.II~ EKANCH PORTAGE CK£Ei<, tHCH!G.l.U 
PRELIHI~A~Y FIII.\L RUU 

26 .2 DA= 1.0 
AR CA CFS ••-------ACkcS FLOODED------•-

OI.HAt.E CH.\NNEL NOil-DAM 
o.o J,O 

72 .6 45. J o. a o \1. 0 i] b.oc 
1'i9.7 103.3 0. 0 0 o. o a ,J • JC 
205.5 105.0 o. o o o. o a J,00 
2d7,6 13J.G o.~u 0 • 0 0 0 • 0 G 
517 ,g 1ga;o 0 • 0 C o. 0 0 il,OU 

SEGH!ctH TA8LE FOr~ 5 £r.T IOtl 26.2 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

CSH 

45.0~ 

105.0G 
130.00 
19C..OC 

" PAGE 89 

C~IT 
Et.C: V 

838,1 

83&.5 
838,7 

FRICTION 
SLOFE 

• 0 0 025 

.ooc.21 
• 00 "17 

83&.9 ....• o o a o ij - - -· 

• 

------------------------------------------------------------------------------------------------------------------------
1 u I 3GHA f-,GC: CFS 45. 

45. VC:LUGITY fi:-S • 62 
2 JI SCl"!AI"' GC: CFS 1 ~ 5. 

1 lj t; • VELLIC ITY FPS ,69 
l ;JJ S1:HA ..;GE CFS 13 ll. 
11G. VcLUCIT,Y FFS' , 63 ,, Dl'JGHA~Gi: CF:.:i 1 o!J u • 
19 0. \/LLOClTY f~S ,49 

1 ELEV 6t. <], 0 t; KO 2 a5 J. 
2 ELEV a41,33 Ktl 7155, 
~ fLEV ot.1. 75 KO gg7 3, ,, ELEV o<,2, 7 g Kil 200Qij. 

,, 
,. ,,, ., 

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

o. 45. 
o.oo .62 
12, 91, 
.16 , 7 2 
27. 1 !J 3 • 
,20 ,b9 
70, 12J, 
,23 • 5 g 

1, 2851. 
7J7. 6-.4 7 • 

1838, t.i 1 S3. 
7521, 13259. 

.,,-
... -·--· -·· ·--••- -·•-i 

o. 
0 , 0 0 

0 • 
0 , 0 0 

0 • 
0,00 

a • 
, 0 6 

1, 
1. 
< .. 

2fl. 

\•., 
"• ' . 
•.' 

'' 

" I 

'-"'' 

---- ____ ,._ --·-· - -------------



),', 

wsP2 ;,:Q 101n2✓ n 

,:E'J OS/ 2 3/ 7f, 
L.UAO 12/17/76 

I 

RAT!tlG Tf,f,Lt F<lR ScCTIOll 
no. CLE1 

0 8'.<Y.QJ 
l d 41 • id 

8At+K FULL e1+1.2 
2 81+l.~5 
3 842.f)Lt 
4 843,43 

_ .. 
M,Ur.J BR .. NCH POR,Tt..r.E C~E"E.K, HlCIHC-.AN 

P~ELIMI~AHY Fit+AL KUN 

2b .6 DA= 
AREA r,FS 

0 .o o.o 
36.2 45.0 
36. 7 l+ l,j. 1 
08 .d 1 as. u 

112 .E-. 13 J • C 
17 2 .2 19C.O 

f 

1, 0 
---------AC~E, FLOOOEO-------
OhMAGE CH~NNEL NON-CAH 

· o. a o o. 0 0 '.l. o a 
0 • 0 G 0. 0 0 •O • D G 
0 • G 0 G. 0 0 a.au 
a • o a o. 0 0 a. :JG 
o. 1J a 0 • 0 ll 0,% 

SEGMEiH Ttd3LE FCR 'lf.CTIDtJ 2 61 b 
::; EG 1W 

CSM TOTAL 1 2 J 

·•· - -
PAGE• 90 

cs~ CRIT FRICTiqN 
ELEV SLuPE 

't5 • 0 0 84 o. o ,10141 

105,00 8't0,5 • 0 J 1D 7 
130,00 O't0.6 • a o 09 3 
190,00 81+ 1. 0 , OOL74 

• Ii C N , 

--~---------------------------------------------------------------------------------------------------------------------1 CJ!SGt1A~GE CFS f+ 5 • 0. 45, o. 
'+ 5. VLLuCITY FF~ 1.21 a. o a 1. 26 , 13 

2 JlSCH,H,CE: CF'.:i 1 J 5 • 0. •jf,. 9. 
105. 1lt:LnC I TY F-~ ,, 1•46 0,JO 1.51 ,34 

' or _;1~H:.1=(';,:: CFS 13 D. 0 • 115 • 15, 
1 lU • 1/t:LVGI rY FPS 1. 4 6 o.ao 1 • 5Lt .39 

• cir..,cr~•f>E CFS l·h). 1 • 157 • 31, 
190. lJELDC ITY FP~ 1. 49 • 17 1.61 .47 

I ELEV 01+1 .1B KO 11'::18 • l • l 1CJ6. 2. . 
2 fLEV (ii• 2. 25 t'.D 31, .... s; • l • 295g, 225. 
3 ELEIJ 842,64 KJ Lt 25 2. I, 3 777, 4 74 • 
4 ELF.:'-/ 043,43 Ku 6 g5 4 , 22. 580 3, 1126 • 

,. 
; '. 
', 

--~-------- ----·-- ------· -- --··-·-·--

it. . ' 
1 .... , ... 



flS/'2 X,:q 10/02/77 
~t:v OSJ/2 3/ 7? 
LU,-,O ;t2/17.17f, 

I 

kti'fHl{, TAtlLS For., '.,cCTIOH 
JlO • cLfV 

0 841,30 
1 ~'+1,1d 
2 344.1]4 
3 ~44,24 
4 d4t+,9t+ 

SEGMEIIT r;..BLE FU~ 3ECTIQN 

CSH 

HAIN aR~flCH PORTAGE G~EEK, MICHIGAN 
Pf~ELI,.IINARY FlNhl RUH 

26.9 
AREA i;FS 

J,O o. 0 
28.3 45.0 
49.5 1J5.0 
54.4 13ll.0 
74 ,0 190,0 

2 e,, 9 

TOTAL 1 
N 

DA= 1.~ 
---•-----ACRES FLOODEO-------
D4H~GE CH~HHEL NON•OAH 

, 0. 0 0 
0, 0 Q 

0, 0 ~ 
o, o a 

- ------- --- ---
SEG NO 

2 
C 

a. o o 
0, 0 i' 
u I 00 
0 IO 0 

3 

" 

o.oo 
0. I)(! 
U,OG 
J.OL 

CSH 

45, 0 0 
105,00 
130. a e 
190,01.J 

PAGE 91 

Ci<IT 
ELEV 

842, 3 
642 .a 
842,9 
843.2 

Fa.re TI ON 
;;LO F'f 

, 0 e 27 2 
, 0 0 276 
.00318' 
.DO 2~6 

---------------------------------------------------------------------------------------------------,--------------------1 Ol'~(;HA,;GE CFS ,. 5 • 0. 4~. 0 •' 
45, \Jr..LOCITY F?S 1, 6 0 0, 0 G 1, li9 0 , 0 0 

2 rllSCH.\/GI: CFS 10 5, o. 105, o. 
105, \IE!_,JG!TV FPS 2. 1 3 o.oo 2. ! 2 a.co 

3 01::iCHAFC~E CFS 13 0 • o. 13C:. o. 
l~O. V::°L(lCIT'r' FP::; 2. 3 9 o.ou 2,39 0, 0 0 

4 DI Jl~ti1\1l(.f-: CF3 1 '1 IJ • u. 19 0 • o. 
1Y U, v::Lo•.::rn· FF'.] 2 ~ 5 7 O,QG 2,57 a • o a 

l ELE'/ 8•3,18 ! f,,'!) Ob 3, 1. 861. 1. 
< ELE'/ ,,4~. 0 4 Y.D 1 q1J7' 1, 1995, 1. 
3 ELEV 04~.24 ¥U zrni;. 1, 2 J1J 4. 1. 

" ELE·/ ,1t.4,'"1t; rn 3 61 !, • 1, 3013, 1. 

·i 

--~~--------~--,-=,-,=~--.,--~ .,.,...--•-=----- :;• a• ,._____ -- • -------·· ----·····-·--____ , 

• 



TeBLE OF VALUES FOR ~•R EQUAflON 
1COLFK tKH Ot; TAK ~lGitA DKF. OKS ' H ALPIHA 
.2'>11 • 2l 1(1 J.0cuu iJ, 0000 U.. 0 0 Cl) ."C.1+11 .d £t.Q£t. 1, 0 ~ 0 0 
DC:-! IT 841,07 Ku;:RIT= ~ 
.3!i;~; • .13 Fi 0 J. ,J JO ,J ·0.0000 o.naoo ,·J515 • 7 8 08 1,0~0J 
OCi< 1T · d<,2,42 KB'.:~Ir=, 
,41•9 ,.i625 J,uJOO 0.0000 0.0000 , 0524 , 7695 1,0000 
or.a IT b42.61 Ktl::RIT= 
• 5 0 .ei;; I (. 5 3 !. ,).LJl)J • U, 0000 0.0000 I 05':iL+ • 7 33J 1. o.o a a 
LJCRIT 5<,J ,(" ~i,::~IT= 

; . 

.. 
th 

,, 
.1, I' 

-
..,:,-- --' ! - - - ' - ·-----------

.. ' ..... -·- .. 

ALPUA2 8RIDA 
1, 0000 27. 1781 

1.aooo l8,745& 

1.ooao 41.5270 

1,0000 s a.01.i.4 

APPAR 
44,4499 

69,0&57 

75, E004 

96,4267 

·• 

A EXIT 
4;~. 3946 

61,, 24 09 

7?. 23?5 

9,5.5378 

--r 

, .. 
' 

:-
--------- --------------- ---

I 

. .. 
•,I .. 

. 



•f 

~lSP2 ).[Cl 

i<EV 
LO.!O 

10/"2/77 
OS/23,70 
12/~7/?b 

I 

BP.IOGE TYPE 2 

., 

i,' , 11 h '1 

" 

i -

M~IN BRANCH PORlAGE CREEK, MICHIGAN 
PRELI"I~ARY FINAL RUN 

f 

ROAD SECTICN 27,0 

NO, HW CFS HL TW 

0 d40.d0 O. Go , 0, 0 0 o.oo 
1 043,29 45,00 , 0 2 643,27 
2 844, 25 1os.a·o ,06 844.17 
3 644, 48 13U.GO , 1 0 344,38 
4 845.25 190,0G , 16 345,09 

llii~ rwt.o r:...rVATIOtJ 847,00 

GI~DE~ BOTTOM ELEVhTION • 846,00 

-- .. ·---··-· ----

PAGE 920 

cs" 
'. c.oo 

45,,JQ 
10~.oa 
13 G, 00 
19G.OO 

OPENING NO,= 1 

•' 

• I 

,.. -·------------------

., 

.. 

', 

" ,, 
'/ 

-

,, 

'•' 
•t, ~-

-



,11, 

l~SP2 XEO 10/02/77 
~;::., 09/2J/7o 
LOAO 12/17/76 

r 

kA T ]Nf, T ~Fli: Foe ~::CT!ON 
no. EL EV 

J e, I+ 1. l+:J 
1 8<,3,37 
2 641+.33 
l ,Bt.1+.57 .. 8<,5, 33 

Sff, Hf.lH T Ac LE Fu?, '.lECTIOfl 

CSM 

,_.....,. '"' ,., 

HAitJ 9RAN~H PU~TAGE CREEKi HlCHIGAH 
PRiLIHihARY FINAL RUN 

•21.os DA= 1.0 
ARES CFS ---------ACRE~ FLOODED•••••••• 

0.:0H,H;E CH ANtJE L NON•OAH 
0 • 0 u.o 

3 2 • J 1+ s. a 1. 0 0 0,00 o.oc 
Sti .~ 105.0 o. a a 0, 0 0 ·O • ,JC 
61.2 13D.O 0, 0 I) 0, 0 0 a.av 
8 2 .2 19C,O o , a a 0. 0 0 O,OJ 

• 27. 0 5 -----
SEG !JO 

TOTAL 1 2 3 
N C N 

CSM 

45 .oo 
105. 0 0 
1 JI • 0 0 
190.00 

PAGE 93 

c;ur 
ELEV 

8<,2.2 
8<, 2. 7 
842.9 
81+J.2 

f~lCTION 
SLOPE 

• 00 170 
.oo 192 
• u a 21 s· 
• 0 0 198 

------------------------------------------------------------------------------------------------------------------------
1 tJI SCHA-i:GE CF~ I+~. 0. <,5. C • ' ' 4 5, VELUCITY FFS 1. "a 0,00 1 • I+ 0 o.oo 
,!_ JI:;GH~r<:Gf.: CFS 10 5 • 0 ' lU 5 • 0. 
105. vr.Locrrv fi.:•" ,0 1.Y2 o.ou 1.92 o • o a 

3 0!'.::1~r1:.r-GC CF::; 1H. o. 13 0 • a • 
l JO, Vt:LUC.ITY FPS 2. 13 0,00 2. 12 o. o a 

.. uI"'GtlA .. Gf. cF; 19G • V• 19:J • 0 ' 
lYUo VcLUCIIY FPS 2:32 0. 0 0 2,jl 0. 0 0 

1 ELf~V 003,37 • KU 10 ·11 • 1. 1 QAq. 1. 

2 EL E.V 11+4. :~3 KO 2_3q6. 1. 2 .5'-J I+ • 1. . 
3 £L[I/ dlil'.t .5 7 KO 2duG. 1, 28 GI+. 1, 

" tL[V 1.S,33 K(l 4 27 Li • 1, '+268. 1. 

,· 

.. , 

- --,-----------------·-=--.:....-=---- ... ··-·----·-- -· --- ,.. _____ ... - ---- - ----

• 

.. ,~ .. 



,,;, 

IISP2 tEQ 
r.tV 
LOAD 

10/02//7 
IJ~i/23176 
l.'/1717& 

MAIN c!RAUCrt PO~.TAGE CREEK, t1IGHIGAN 
PRELIMINARY FINaL ~UN 

I 

RAT litG TA(1LE t='o;: s::CTION 27 .1 
110. ELEV Al~[A 

0 641, OJ ,J .u 
l ij4 J. 44 t+ 2 • 8 
2 844,43 6d ,0 
3 644,60 75 I 0 
4 34;,,44 97 ,5 

SEC.MOH T1\GLE For. SCCTlOII 27,1 

CSM TOTAL 

CFS 

G,U 
45. u 

105,0 
130.0 
1 YO t iJ 

l 
N 

-f 

UA= 1,0 
---------aCRc, FLOOOED-------
OAH,GE CHANNEL NON•DA" 

'0. 1) ~ 

() • 0 0 
a • J a 
u IO 0 

S CG NO 
2 

, C 

a. o o 
0, 0 0 
0, 0 C 
o. a o 

3 
N 

b. o c 
.a. a o 
0 • OG 
.1,0U 

PAGE ',4 

. ; '• : ' . ,,, 

CSH CRIT FRICTION 
ELEV 5L0PE 

45.00 641,S ,OG C72 
1os.oo 642.3 , 0 0 10 4 
1 30, 0 IJ 642,5 ,c;I] 120 
19\l, 0 Ct 642,S ,')01~2 

-----------------------------------------------------------------------------·------------------------------------------
1 JISCHAFGF CFS 1' 5. 0 • 

45, VlLOCITY F•S l, JS C,00 
2 OISCrlA,;GE CF.:i 10 5, u • 

10 5, 1/C::LO(, iTY FP'3 1,55 0,00 
J fJISGIIA·•J.:;E crs 1-~ CJ • 0 • 

1J,J. VE.LOCI TY fPS 1. 7 ~ 0. 0 U 
4 o::::chA~G': CFS lY I) • 0. 

1qo. 1/L.LUC.1. TV ft,$ 1; y5 a. u o 

1 EL~V 643.44, I(:) 107 2. 1 • 
2 ELE1' 044,43 KO 3 263, 1 • 
3 ~.LE\' dl..4 .68 KO J 76 0 • 1, 

4 ELE, t14S.!+4 KD 5t.+3 6. l, 

,, 

' 

- ,. 
,. 

·---------~-"':,;------ - ·--~-------='-----

45, 
1,05 
lC 5. 
1 • 5 '+ 
13 J • 
1 • 73 
19 0 • 
1. • s 

1670:: • 
3 2&1, 
375 ~ • 
54.3!+. 

o. 
0 , 0 0 

o. 
0 • U 0 

o. 
• , 0 0 

o. 
0 • j U 

1. 
1 • 
1. 
1, 

,, 

'' 

' 

,· . '• '. 

• 

·- ----



- -·. .. 

WSr'2 ,:,o 10/02/77 NAIil 6RAtJGH POP.TAC.E CREEK, r1ICH!GAN PAGE 95 • 
REV 01:/2]/76 P,<ELirH,-.,AR.Y FH;AL ~.Utl 
~OAO 12/17/76 '' 

4: 

--- ••••• - •· ---- •• -- -- - - - --- • - - 8 0/ d 0 LIST OF INPUT O~TA-•-------------------•--~-----
LltlK 101'lE 
Rf ACH 27.3 1, t+50 • 450. 1020 
SEJ,MENT 21.1 1 ' tl •60. 1021 
tN/ILIIF. .15 1022 
S[f;HUIT 27 • 3 2 C 20. 1 02' 3 

- -tfVtiTiJf. • : 7 i-• 2~ 
SE_1;MFtlT t!.7 • l 3 N 1ll€,.1 1025 
NV !\LUE .15 HZ& •'' 
S,G Vi Otl 27,3 1827 

- 37 J. 0 Ii!+. - 37 0. 8Lt7.g -310 • 3 .. 7.8 102d 
-.260. 6t+!+.5 -210. O'tt+ • -1no. ,a,,.3.9 102g 
-11 J • i3't3.5 -.; I.). 1 t.3. 2 -1u. a.2.2 10 .lO 
-:; . d4t.3 0 • 8•1,5 <; • Ot+1.5 10 31 
10, 84::'.'. • 5 ? 0. a,&.7 70 • a.a.& 1 iJ 32 
11. 1'5!. 3 1 Jf,. d5,,,2 1Ch.1 8 Ei Lt. 1;33 

EtWTABLE 1 G 3 t+ 
~F /,CH 27,4+ 1, 31.35. 3 70 • 1)35 
R,ACrl?. 27.3 1036 t• 

RO td1 ,~ 7 0 L, 5 2,7 5" c, 50. 1G37 
CUL V 1 27,t+5 1 22551 1038 
CULV2 3. l • ? 4, 7 d'l.,65 841,t+S 1033 '" 
CUL ill 2 7, i.. 5 1 22551 ! 11t+O 

..... 
ClJLV2 3, G • 2. t+. 7 t'IL+l,45 s.1.6& 1Ct+1 

r·•, 

CUL V1 27. "5 ,1 22551 l O •2 
C>J!.V2 3. u • 2 "'· 7 d41.2B 641.78 U•3 . 
CUl.111 27.45 1 2 25-'i 1 104'+ 
CUL Vi 3, o. 2 4 • 1 841.6 1141.'16 1 D45 
S,CTIIIN 27.~5 1 ••& 

- i:; ,{ 5. l:lbJ • -S35 • 653.a -5 00. 852, J i'O• 7 
-Lt 2 IJ • 8Sl,9 - 30 ,.) • d'+8 • 2 -200. 6•5.6 1J48 
-lJ). .d t. 7 • 3 " 6L+i. 1 JO • 84G,7 1049 " . 
2 {l). 84~.1 3 a o. 651.3 4,10. 853,1 lCSJ 
4 00 • 1 J6.). U51 

ENO T i.'JLE 1052 
Fff f\ CH 21.i;+ 1, S V, S.j • 1 V 5,1 
Rf:' l\1;112 2 7 • F, .,g 1154 
RE A,;11 ?7.6 1, 1 QJ • 1wo. 1J55 
SE-.(;MENT 27,& 1 N -14, 1J56 
NV J\LUf. • !t:15 tJ57 
SE r.MUIT 27,b 2 C 19. 1056 > ' 
t1Vf1LUE • I; 7 105g 

,, 
'l 

SC 1-;~UIT ?7.6 3 M 164,1 1060 
tlVALUF. • :. n 5 10H 
Sl GTIO!l 27.6 1062 

-t. :ii:: • 86 ~, •lt'•Hl, 8413,3 •400, 849, 1 a 63 

- .e 
•e:'r---- ------·--



I' 

WSP2 j ::<J 10/02/77 I~ Al tJ t3RAtH":H POET :.C,£ C ~E: f.K, HICtHG Atl PAGE % • 
r.EV Qq/2 3/76 ?~ELIH1'Af'-V FINAL RUU 
~OAO 1Z/1717f> '. .. 

---------------------------, -80/BO LIST OF INPUT O~TA------------------------------
-3 Q .j. 847.5 - 2 1J u. 8 46 • 8 -1ou. d 4 6 • 106<, 
-', ij • 84?.7 - 14 • ,J 45 • 2 -7. 843 .3 1065 ,, 
C • a.2.,. 7, a 1+t. • 1 •• 6Lt5 • 2 l J66 
1 •~ I 8<,f>,7 6<,. a.a.a 11 4. 8 51,6 1G67 
!f,Lt. 85 3 • 4 16<, • 1 862. 1068 

-~rnoHBLc l7J69 
REACH 27 d 1. 75;) • 750, 1 ::.10 
Sl C, MEtlT 2 7, 9 1 ti -13. 1J71 ., 
N\IALUE ,085 1 a 12 -__ --,-.. - -~---
SE GMLNT 27,3 2 C 1 ... ------ ~- --· - -1u73 
NVALUc ~J55 1 U 7'1-
su,arn r 2 7, 'j j Ii 1GD,1 1 J 75 
NVALUE • 08 'I 10 76 
SlCTION Z7,y 1077 

-4J. 86 l, -g3. 85b .9 -43. 856.1 1078 
-?;, 655,4 .. 13 • 81.td.4 -7. 844 .9 107~ 
G • 84~.3 7 • 8i.5,6 14 • 8<,7.2 1080 
5G, ~St,4 1 OJ, 857,7 1G0,1 863, 1081 

Etin TAHLE 1082 
Rli\CH +%7,'35 1, Lt55 • .co. 1083 
ii.EACH2 ~7. ', 1084 
RUAO lt\, U 2.7 5 0, so. U85 -i 

Clll.Vl 2il • U '' 1 133 22 1 o e& 
CUL V2 5 • r; )1 ~- 1 lh • 8 <,3, 72 e. 3 ,,.,. 108 7 
CUI. V1 ?. lj. 0 2 25 :i <, 1088 . 
CUI.V2 2.5 0. 75.5 8<,7,<,5 e.1 ,,.5 1089 
SECTION z,, • .J ugJ 

--tl')i). ~~ 7 ii' • -6') U. 057,6 -500. d5&.1 10 q1 
-¼1.M • tl5l th - 30 U • ~55 ... -20(1 • 855 ... 1 G92 
- 1 ae. .:\5~.'5 0. 85~.2 1l0. B57.7 io•n 
2;] ,j • 661 • ?. lj(l • 8t'11 .s ~ 0 0, 862 ,g 109<, 
JCU.1 I" d71, 1095 

Er,nrA• LE' 10% 
REACH •2!;,05 1. 5 o. 5~. 1 • 97 
REACll2 28.1 1098 
RE.flGh i?':1. 1 1. 7 5. 75. 109~ 
Sf r, MEtl T 2.:-.1 1 ll -11]; 11UO 
NV.LUE • J d S 1101 
S~ r~Mc~t/T 2u.1 2 C 12, 1102 
IIV >LUf .i.155 1103 ' •.' SE.;, MEtl T 2.'.:1,1 3 ll 120.1 1104 ., ' 
NV A LtJf • J 6 5 1105 ' ' 

Sl~TJON 2'3 • 1' 1106 
-1 aw. 1.:\6 ~. -10 'J. 855,2 -8 0, 354,5 1107 
-1 IJ, -151,6 -7, 844,5 0. 84J.3 1108 '' , I 

- ------· ·---·-·-·-·-.. ---·-·------ -- -



- '--·~ ~ 

"SP2 XEO 10/02/77 H>IH ER.:.llCH ?OF:.iAGE C REiK, M!CHIGA~ PAGE 97 • 
--:£,J (!9/ 2J/7p Pi<!':L1'l! •Ai<Y FINAL ,w~ ' 
Lll!IO 12117/76 .. 

---------------------------~--60/80 LI::: T OF lllPlJT OATA------------------------------1, 81.i.2 12, 646.6 n5. 849,2 1109 .. : ,l 
!LI') I ,i5 l, 1 102. 854,7 120, 856,4 1110 ., 
1l!.J.1 :I& 3. 1111 

E.tJniA--lLL 
' 1112 

Rt /\CH 26 .1.t 1, 1535, 11.t~U. 1113, 
SEC.eon 26, 4 1 N -20. ri-1-.. 
NV/\LU[ • •j d, :5 1115 
S[Ge,:tn 21), 4 2 C 15, 111b 
NVALUF. ,OG 1117 
SEC.MEllT 28,4 3 N 330,1 1118 
NV /I.LUE I a :I 5 111q " SEGTJnr, 2,, I 'i 112J 

- 22 ,) , b6!+, -22 o. 352,5 -2 0 0 ·• 6 52, 4 1121 
-1 JO• d4·J, 7 -2/J. .df+-9 I J -1 0. 84&.1.t 1j22 
-5. 134'•, 7 0 • 844 I 7 5. 844.8 1123 
10, 04).7 1 s. 6Lt • ,l.t 100, 11.t9 .2 1124 
200, 85 J. 3 Ou , d51, 330, 8 51, 7 1125 
330, 1 J6'•• 1126 

ENnTABLE 1127 
;IFACH l,l • n •• 1855, 166J, 112S 
Str.Mf.'JT 20, f, 1' N -12 • 1129 
tNALUE ,lS 1130 
SE-(~MEMT 21:1, 6 2 C 14, 1111 

.,, 

NVl,LUE , 0 h 5 1132 
Sll;l"t:./IT 2t>, 6 3 N 610. 1 1133 ., 
N'J/\Lllf. ,125 1134 
Sf CTlntl 2£1.6 1135 

-1 JL'. 8no. 3 -130. 863.1 -105. 862, 2 1136 
.,. 75 • JJ61 • -45 • ~58.1 -12. 34g, 1 1137 
- :I. t}1.t6 • 3 0 • 846,3 1,j. 346 .5 1136 
14. 01.t 1 • 4 64. ds9,d 1n1.+. d50. ll~q 
ztj4. 

,, 
/l4 i C 8 3 l).!.j. I 849.1+ 4&Lt. dS~.2 1140 

5()5. d5 j • d 61:l • i.\ so • a n1a.1 8 &6, J 1141 
Erm r t.H L c: 1142 
;{EACH 2lt • • 1, 1~4~. 170~- 111.tJ 
Sfr.:-1[NT ;!cl• b 1 N -1~. 1144 
NV ,'\Ltl[ .125 1145 
SEf,t-,E/IT 2d,J 2 C 15, 111.t6 
NV A LUE ,1)55 1147 
su-;r1ErJT 21>, d 3 ti 640,1 1148 ~~ l I 

NVf1llJE • 1 1149 ., 
t 

SECTintl z.::;. a 1150 
•56 0, 865. -5& 0. d 51, & -soo. 851, 5 115) 
-L+ ,J !} • 85).~ -.30 0, d51, -200, f\51, 1152 
-1 J•}. 85 t, 3 -15, as a ,c;, -12. 848. 1153 

-.,.,..._. --------------·------ ----- ____ ., __ ·-·--- _,_ .. , ________ . ··-- .. .. -



WSP2 xco 10/ 02/ 77 tl~IN aR~NCH PORTAGE CREEK, ~!CHI GAN PA(;E 96 
r-:i::v 09/2J/7p FREt.!MI,NARV FH!AL RUil 
LOAD 12/17/76 

! f 

--------------------------- .--30/oO LIST OF IUPUT DATA------------------------------
-h. 04&.8 0. 8,4lj, .6 fi. 846.9 115<t 
1·· 
" tit.. 7 • q 15. asu.,~ 50 • • 851.5 1155 

lD,J • 1V>1, 2 JJ. 851.1 J,JO. d51, Z 1156 
lt u 1) • ,"1:51., 2 5 ~.). BSt,5 hOO. 851.5 1157 • OL+ 0 • 851,7 6 40 .1 d66 • 1158, 

HHlTAglt. H59 f 
RE.ACH 21). 9 1, 1 OJ5, t'BD, 116) 
S'Ef..MENi 2b-9 1 N -12. 1162 .. 
NV ALUE • D9 1163 
SC..l~rtEtlT 21:1. g 2 C 1 5, 1164 
NV l\LUf • (l f, 1165 .• 
SU· 1-':dl r 2n•':J 3 1, 4.3'J .1 1166 
N1Jt;LUE • 1 ii.67 
<:;U~TJoti 2 fl. ~ 1168 

- 'i·,.o. d67 • -Bu, l\53.1 -300. 852.5 116'3 
-2 'JC • 35?..2 -1a•1. d52.d -12. 852.6 1170 
-: J. 341,5 0. dt+7.2 5. ijJ+7.7 1171 
• 0 •3•d • ;J 1 5. 6 52 • d 50, 852.2 1172 

., 
·" , <It 
1 0 ,J • r'\52.1 2 uo. 654.5 3GO, 855. 1173 
185. <556 • I+ l),J ,. 85d. 430, 8&0. 1171+ 
4.B.1 . .gr, 7. 1175 ·-ENOT~fll£ 117E, 

RlACII •2•-~5 1, 4 ~a • ",.~o. 1177 "". ~" 

PF/ICH2 2Y,1 1170 
RuAO ._!';_l • l_l 2.! 5 ,j. 50, 1179 • 
Clll. V 1 2~.c 1 12111 1180 
CULl/2 2. 2£. J. s a. 8,~8 .. 5 a .. q.6 11b1 
CUL VJ 2~. (, 1 12311 1182 
CULV? 2 • 4 2 J. 5 d. 848.5 846.& 1183 
CULV! 2C'I, 0 l 12311 1184 
CULVZ 2. 5 7, ' 5 d. C4C.5 .'1413. 7 2 1 H" ,. ,H 

SECTION z·J .1}, 1186 
-~O;J • ~7J. -6() jJ. 059.1 -5!)0. 856.2 1107 
-4 :J (!. g57 • 8 -30 0. 057.3 -200. 856.7 116d 
-100. as;. J 0. A -;;5 • 6 l. 0 0 • 855.9 11ag 
2 U 1} • B~.&. 7 3 O.J. 657. 4/JO. 851 .o 1190 ' 
500. ,}5,. 1 6(10. B~B.c,. r-.ao.1 B 70. 1191 

ENnT~BLE 1192 
REACH +213,05 1, 5 o. 5i:. 1193 
~a- Af:H? 2~~1 1191.t 1•,1 

f?E ACH '2<:i. 1 1. 0 Q. 6-;. 1195 >t\ 
Sf. Gt!EtlT 2~.1 1 rl -15 ._ 11% 'I 
NVf,LUf .oos· 11q7 '·, 
St.GMEtl T 2'3 d 2 C 15, 11qs 
NV ALUE • J 5 lj 11'l'l . t 

- ------ - . 



WSP2 XC:Q 10/02/77 MA.It~ ~R~t-.CH PORTAC,E GRi::E~, ~lCHH,AN PAGE 9q • 
Kt.'./ OSI 2 3/ 7f> i'l<ELLMI riA iiY Fitlf,L RUN 
LOtD 1 2/ 1 7 I 7ti 

I ., 
-------------------~-------.--80/80 LIST OF I i~PUT DATA------------------------------
Sf:.C~EtiT ZCJ.1 3 :I 3j0.1 12a o 
NVl,LUE • 15 1201 
SE GT ION r~ ,_.. • 

... ~ • .l. 120 2 
- 32 I)• 66,l. .. 32 0 • 8513,6 -250. 65 7 .6 120 3 
-15Q. U5-'t. 2 .. 5~ • 852. -15 • 6 50, 8 120•. 
-i-u. -,n-;-2 - . 4---;s--;-(i 8<.8-;-3---i-zo-
5. 043.4 1 U. a,9 •• 15. 853,6 120 6 
5-0. o5 3. a 151) • 851.8 251). 852.6 120 7 ., 
l75. R5ii.'+ 3 ~ '.J • 058.1 .BO, 86,,1 1208 -

-· -·· --- .. - "- --------
I ~ 1) • 1 ~6 3 • --1209 
EtWTAflLE 1210 
Rtt;CH 24,5 1. J9Ll tJ, 390 o. 1211 
SEf.1:EMT 2 'J. ':i 1 N -15. 1212 
NV/\LIJC • 12 1213 
SE. C. t1 f l'I T ?.::! • 5 2 C 15. 121. 
NV AL Uf • Ch 'i 1215 
SE.C:.Mt:::tH ~':I. 5 3 N SIJIJ.t 1216 
INJ\LUE • C 1 1217 
SE r.TI or, 2'1, 5 1218 

.. 7 iJ j • H1. -7il u. 863. 5 -600 • 859. • 1219 
-'.>I)(, • 85 ~. 7 ... 4 0 0 , 857,5 -300, 856.3 12 20 . •' 
-2 JC • -0:ilt .... -1, 0 • 35, •• -15, 854. 5 1221 
- J. ,J • 85 t .... •5. d5 ~ ,,; 0 • 8 51. 4 1222 
5. ,1-151. t D. 851.5 1s. 8 53, 5 1223 
1e ,;. '856. 4 2 1J a • 6?7.5 3GO. 857. 4 122Lt , •' 
oH, 85 7 • 2 41.15, 658,1 5 iJ O. 862.4 1225 
S \..1 •J • 1 3 / l • 1226 

EN!lTAflL[ 1227 
Rl,\Ctl 29.7 1. 5¼2 Q. 3 U U O, 1228 
Sff.MLtlT 2'} • 7 1 ii -1c. 1229 
r,v t,cuF. • 1 ~l=j 123J 
S[hMt'.tlT 29,7 2 C 7. 12 31 
NV~Lllf. • !] 7 12 32 
Sf.C.Mf.tlT 2'Jt 7 3 N 550.1 1233 
IHI I\L.IJE .. 15? 1231. 
S~f':TlOM 29.7 1235 

-fJ5) tl 87&-.s -65 0, 675.4 -noo .. 8 (,2. ~ 1236 
-0 J J. an2.2 -4') 0 • 861.8 -300. 860.2 1237 
-iJrJ, 86J.2 ,..10 0 • 8b0 ,2 -10, dSd ,6 1Z33 -~. 1356.5 a • 656.& s. 657. 1239 ,. 

'' 7. 85~. 1 00 , 858.1 2co. 859.5 121+u '' ' 3G0, 8b) .5 Lt Q(' • 663. 5 CO. d67.6 12 41 
)';]0. 8L l .5 5 50. 1 876.5 1242 

ENDTAPLE 12-3 
Rt~Ctl 29,q 1. 3"75, 1950 • 124• 

', ! 

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



•SP2 XcQ 10/02/77 
PCII J-3/23176 
LOA01 12/17/lb 

HArn P.i! Arit;H POP.T AGf CREEK, MIGHi GAN 
PRELIMI~JL:ty FlltAL ;;,.UN 

" ---------------------------~--80/oO LIST OF INPUT 0AT4----------------------•--•-•--• 
1245 SE r, Mtrn 2 3. y l N ••20. 

NV ALLIE , 15 1246 
~U,1·s[NT 2·~. ,i 2 C JL f.:. 1247 
NVALUE • J 6,S 1248 

SE. h/·IEMT 2 l. 9 3 N i~2fl.1 1249 
- ~Nv'M:uF.~-.rs 1-25 

SE::GTI1lfl 2~.y 1<51 

-240. Bd 3, - ,24 0 • a7$,6 -200. 87D, 12s2 

-100. ,16 3, 3 • ;20 • 1166, 1 .. 10, 81,4,4 12 SJ 
-3. 86 3, 8 0 • 063. 2 3, 863, 7 1254 
1u. 866.7 1 iOll • fl6b • 160, 667,8 125S 
2ll !l • d7~,l. l. ;2J • d 70. l.20,1 663, 1256 

EIWTABLE 125 7 

K.G f.. D 30,0 2. 7 ,j o. dO, 125d 

CUL Ii 1 3.:,, 0 1 2;2531+ 1259 

CllL\12 . 4, 0 • 7 1_-,. ~,;2. M:i2,l 12f>O 
S[G1'10N 30.0 1261 

-3JQ, !F::B, -:31) 0, fl8't , 3 -2 00, 681, l 262 

-lUiJ, . ln,5 ,) . a1a. 1 J :'.l, 87'3, 1263 

2Ju. 881 o3 3 IGQ , 1183 ,6 350, 885. 1264 

35 J, 1 all, 1<65 

ENflTABLE 1266 

R[AC:H 3J,1+ 1, 3 • " . 1267 

REACH?. z,;, 9 , ; r lJ • 2 1268 

RE 1\ C:H 3::, 9 t I• 1 e ! 1). lL O , 1269 

REAC:112 j 1. 2. - • l 1270 
RO.-\ Cl- -----31-.-··1)------ --2 .-7--· - --3' ,. ~I• --- 12 7.1 _ --·-.-- -- _ 

CUL \/1 1 H.Q 1 2 :~?3 4 1272 

CUL v2 3. J. 3' J~?.. tlb4,07 862,95 1273 

~E•~n.oN .1'1. !J 127', 

-6'.J O, D ,~ ~ • -60 0, ::d2,5 -5 00, C61,8 1275 

-~,)~I I 8ttl1t+ -Joo. c~ ~ 1 • -200. 880,9 1276 

-1 !..I (j. 8Jil. 6 Q ·• tl8• .9 lJO, 8h U • 8 1277, 

20 IJ I fi81,S 3 ;)Q. 681.4 '+,) 0. 881,S 127tl 

5.J O • 0,11 • 8 6 00 • £, lj 2 • fdO • 1 9q3. 1279 

Etini.oLE 1280 

RE~GH 31, 1 • 1. 10J • l. JO • 1281 

REf,cH2 31 • 2 1282 

R[AC:H 31, 2 1 • 1 130 I l. 2 C. 1283 

S[Gi'IEIH 31,2 .1 N -·15. 1284 
1

NVl1LUE • 1 :i 128S 

SE:.f,MEtlT "51, 2 2 C I.••). 1286 

tNfiLllf. , l_!b 5 1287 

sEr.,iet1T 31 • 2 3 N /'5, 1 1288 

NVALUf. ,15 ., 1289 

- ~ 

·------- --~~-· ------ _,.., -- 11 ----- ·--

PAGEiDO 

,, , 

,, 

--- -·----.----
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-
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,SP2 xca 10/ 02/ 77 MAHI BR.IN:H POPTAGE CK.EEK, MICHIGAN 
.-~E II OS/23/76 Pf(ELIM! H~V FHlAL RUN 
LUAO 12/17/7~ 

I ,f 

---------------------------~--80/80 LIST OF ItlPUT DATA-------------------------•----
SEC ,ION 31. 2 1290 

-2n1J. dot. -zno. 8 75 ,6 -2 00, a11. 1291 
-lJO, R71,4 - 15, 869,8 -7. 804, 1292 
J. dii 1, 7 7. 8&4, 4G , R 74 .y 12g3 
75. 87),g 75,1 d33, 1294 

~EIJOTA1ret 1-295 
REACH ·H.a 1. 6 1'3, 01? • 12% 
SE_ r,t-,Et~T :11.a 1 ri -10. 12g7 
MVALl!F • J ':;I 12 gs 
sr GMENT 31,d 2 C 10. 12gg 
NV~LUE ~)55 1 30 o 
SE 1St1ENT J1.a 3 i, J 6 \), l 1301 
tJVALU~ , o a 130 2 
S,CTlON 31.o 1303 

.. 2 0 1:, • .3d•) • - 20 0, 878. 2 -110. 8 75,g 1304 
-1·s11, 86 J, 4 - 1'.l tl, 870.2 -70, 8 74. 3 1305 
- -4 ,J • R7J,g -11) I 868,2 -5. 665,4 130~ 
0. 8f.;:;, 2 5. 865. 4 1 a • 867, 2 130 7 
lJO, %1.J 2 5,J , 872. .no. 8 73 ,8 1 3 as 
.Jf", ·J • 077,7 16G, 1 t\J5. 1309 

EtWTA•lL~ 1310 
ROf,O 32,J " 2. r 1 le] I 110. 1311 
f:UL Vl 3l, J 1 12311 1312 
CULV2 2. 0. 6 0, d 65, 77 665,7fi 1 313 
SECTION 32, t) 1314 

-20,J, 8'JJ, - 20 LI, 879,, - i a a. 8 76. 2 1315 
0. 'i7't, 1 iJ!J,:; (572,4 200, 872,6 1 31& 
"3 (! ,) • .";73,2 3 5J. 8 74, 7 41J a. 8 76,2 1317 
~5J. 877.7 5 1)0. 878,7 500.1 890, 131'l 

Etlf11ARLS 1 319 
PE"/\ CH ~ 2 • 1 • l • 5 C. 5" ~ J 2C 
RE ~ci<l ' H.d 1 321 
COMPUT£ I 2 7. 3 26,6 2 7 • 1 1322 
-----------------·· -----------ENO OF fl0/8J LI5T---------------•--------•---~-

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

I • 
' 

PAG€!01 

•', 

' 

,, 
", 

• 

. !, 
" 
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~ 

-·---- ·-·-----------·--- ' -·-·-·--



C01PLiTi:' 2 7 • -~ 20.& 27.1 U,22 

., 
-----------------------------STARTI~G DATA FROM PREVIOUS COHPUTITIONS----------------•------•--••--

,,,, 
' ~ t 

1' 

tt 
----------•-~•u-- ... ._~ ~• 11/:l ~ ., •-=•~ ~ -:,-!!""-

-------

'. 

' ·~. 

---------- ---··- -- ,. __ -- ---- . -

• 

-



MAlll B~~NCH PORTAGE CREEK, H!CHIGAN WSP2 tEn 10/02/71 
f.:EV OS/2J/7f.,, 
LO~O 12/17/71', 

PREL~~HAc,Y FINAL PUii ' 

RAT HIG T J\8L:: FOS. sc:cno:i 27,3 
flO. ELEV ~.REA 

Q ai...1.-10 0,0 
8Ml~ FUL1.. ,,,.3,z 57,0 

1 8 4 3. 63 1J4.3 
2 ,,.,. • S<l 312,8 
1 044 • lt+ 3:i.3 .2 
4 8•5.57 593,5 

SE l;HEMT TABLE FOR :;r.r:T IOtl 27,3 

CSH TOTAL 

CFS 

G,C 
3 b • 7 
t+~. a 

11]5 • !J 
130.0 
19U,O 

1 
N 

0 A= 

., 
1,0 

---------AC,ES FLOOOEO••--•••
o,H~GE CHaN~EL NON-• AH 

, a. a~ 
o. a ,J 
0, 0 0 
0, 0 0 
0, 0 0 

SEG llO 
2 
C 

a. o a 
o. a o 
0, 0 0 
0, 0 0 

0, 0 • 

3 ' 
N 

a.co 
.o, 0 0 
o. au 
o.oc 
J, 0 C 

CSH 

.s. o o 
105 .oc-. 
130,00 
190,00 

··---·-
PAGE102 

c,n 
Ei.EV 

84 2, 2 
842,6 
8•2.7 
6•3,0 

FRICTION 
SL~FE 

,000•4 
• IJ O G2 4 
, ~ 0 02 3 

--.ooc1.1, 

• 

------------------------------------------------------------------------------------------------------------------------1 JI '3Cl-1-' ~Gr: CFS t+ 5 • 1, ,.,. . o. 
,. 5. V~l..01~.i.TY FPS , 5 0 , 08 .so 0 , 0 0 

2 DI St_.HA;;r.~ GF::; 1 J 5, 21, 84, o. ,, 
10 5 • V"LOGITY Ff:, ,49 ,14 , 5 3 a • a o 

3 UI SCH,'\ ;;GE C F.J 13 0, 31, 9), o. 
110. 1/f.LO..,ITY FPS , 5 0 ,15 ,56 0,00 

........ 1 

' u1 .:;criA rGF.: Cf3 no. 63, 12 7 • ' a • 
1 '3 0 • VLLUCITY FPS • ,.6 • 17 ,55 0,00 

1 ELEV ,,:lt+].63 Ku 212~ • t+ 2. 2 0 ~ 1 • 1, . •' 
?. FLEV 81.+t, ., 8 rn 6fi3 d • 12 J 8, 5 lt29. 1, 
3 t.LEV 044.84 ~o 857n, 20)4, 6571. 1. 
4 C::LEoJ 045,57 Ku 15232, ,.g n. H: 233. 1, 

. ,· ,, 
I' 

' ' 

"I 

i • ., •• ,., ------ ' .. -----·--- -------····-··-···--· -·-·----·-----··--·-- --



... 

i!! 

WSP2 l(cQ 10/02/7' 
1:>fV Qg/23/76 
LO,W 1211 7175 

I 

ftATlNG TA ~LI: FOi-: SoCTlOt( 
no. C:L:::'J 

G til+!.3,J 
BIHIK FULL 843. 2 

1 843, 76 
2 844,67 
3 844,92 
4 845.63 

M~!tl ER~NCH PORTAG[ CF-EEK, MICHIGAN 
PRELI~I~ARY FIN~L RUN 

27 .tt.+ 
A? ,A CFS 

0 • ~ o. 0 
5 7 .o 3 '1. 8 

124,6 45.U 
338.t+ 105 I 0 
407,3 130.0 
611,t .. ,..., ' 

.l.':'WtU 

LIA.:: 1,0 
---------ACRE, FLOODE •-------
OAHAGE CH~N~EL NON-• AM 

·, 0 • l 0 
Q. • 0 
0, 0 0 
0. 0 0 
n n n 
V • U U 

o. a o 
0 I O 0 
u. 0 0 
\!. 0 0 
n nn 
'-'. u u 

a.oa 
,0 • 0 0 
o. u a 
0 • 0 U 
t1 r. n u. "'u 

$FGMEtlT TABLE roP. .'iECT IOt~ 27 • 4+ 

CSN TUTAL 1 
N 

s::G UU 
2 
C 

J 
N 

CSH 

45.~0 
105,00 
130, O C 
1 o,, nr, 
.L -;,u •..,,. 

FAGE 103 

C~IT 
HEW 

843,. 0 

Fi>IC T!'ON 
SLOPE 

,00 uH 
, 0 0 020 
, 0 0 Cl 9 

--·------------------------------------------------------------------------------------------------------······---------1 ,JI SCHA.r;1;c l:F 3 45. 2. 43, 0, 
4 t;. vfLOC !TY FPS ,44 I ,09 • '+4 o.ao 

2 OISC,nA;G~ c~s lD 5. 23. 82, o. 
105. Vt..LOGil'I' FPS ,45 ,13 • 5 ;J 0 , 0 0 

3 LJl:](;HA-.GE: l.F3 1 ~ l_i • j 3. g7. 0 • 
130. 1/ELO(ITV fC,3 ,46 , 15 ,53 o. o a 

" JISGrlA;;GE crs 1':HJ • 65. 125. 0 • 
19 0, V .::Luc I T'r i:-ps • L+ t1 , 1 7 .5 3 o.oo 

1 Et.EV tl4J,7F, KO 2 561, 1•5. 2L+?O. 1. ·., 
2 [LEV 1i1.t 1,.r,7 KO' 7 31 g • 14 :-rn. 5 8 3 0 • 1, 
3 F'LEI/ 344 ,'l2 KO 9 35 L+ , 2374, 6g7 ,. 1, 
4 f Ll:.V .'"145 ,63 KO 15 9? 7, 536!1, 1 C 55 a, 1, 

.. 
. , 

' ,, 

• ·----~-- ____ , __ -- . 

,, ,, ' 

. .,. 
")' 

-



-, .......... i.. 

IISP2 XEO 10/02/77 
KEV Qg/2 3/?f, 
Lv,n 12117176 

I 

OPC.Nlri; rrn. 

1'1,UN BR:.NCH PORTf,GE CREE~, MICHIGAN 
PRELIMI~A~V FINAL RUN 

~-
ROAD SECT!CN 27,45 

NO, HW CFS HL TW 

a 641, 65 0. U O , o.oo o.oo 
1 81.+3. 78 45.00 o. a a 643, 76 
2 Bl.ti.+• ~3 105,00 , 24 644.69 
.1 8,5.3~ 130,00 • ,o 644,g, ,, 84 !: • 20 190.JO .55 845.54 

_ _..., .. -----· 

ft IN '<CAO ELfVA7!0N 845,60 
CUL V • HEIGHT WIDTH LENGTH 

tlO. CULVt:RTS CODE QR ou,1 

1 1 
2 1 
3 t 
4 1 

1•' l 

• ·-·------

22 55 l, 
22551, 
225'.ll. 
22551, 

..-

J.ou 21.t.70 
3 • 00 24,70 
3. o a 24, 7 0 
3. I) 0 2 4. 7J 

-

CSH1o 

o.oo 
45,00 

11J~.oo 
130,00 
1 a r. nn 
....... ". u u 

U/ :3 DIS 
INV£,=;y INVERT 

6,1.65 8tt-1. tt.S 
81.+1.1.+5 61+1,&6 
8<,1,26 641,78 
841 • 60 ~41.96 

·--
PAGE1048 

-- ·-----.--

I NI 
COEFF 

,012 
• 012 
• 012 
• a 12 

·-

-·- .. ---

-

.. -,.. 

,.[ 

:-;· 

• 

---, 

------·---·· --· . ··-·----·---- ---·--· .. --·- __ ., 



' 

"s P 2 .,f.q 101 a 21 n 
t•'t.'J 0':/23t7p 
LOA.O 12/:!.7t76 

I 

RATING T 40LC.: FOP s,cno,, 
nu. [LEV 

0 ll41,6J 
l d43,,7 

nAtlK FIJcL a i..t.. 4 
2 845,J5 
l 845,4l 
4 84fi,2S: 

f1,4J.N dRANCH PORT AGF. C 1~EE~, HICIH G tN 
PRELIMH,HY FitlAL P.Utl ., 

2 7 .5+ UA= 1.0 
.4R£A c-e ro ------ ---AC RC:S FLOODCO•••--- .. -

OAt1AGf CH,\NNEL NON-DAM 
n .o o.o 

3 J .2 4; • 0 . a. a a a. o a 'o~OG 
42.6 68. ~ o. a o 0. 0 0 ~, 00 
d 1,3 1G 5. 0 a. ac o.oo J. 0 (; 

127 .:3 13U,J a. i1 o o. 0 J a • a o 
2':f 1, 7 19 j I 0 0, 0 ~ o. 0 0 0. il U 

SEGH€rlf TAB Le FOP 5Ff:TIOtl 2 7 .5 • 
SF:G t,o 

GSH TOTAL 1 2 3 
N C tl 

1 f,!5CHA;;Gf CFS 45. a • 45. 0 • 
4 'i. 11 .:Loe 1 rv FFS t ••• ~ o.uo 1.49 o.ao 

2 L1:~CdA;:;G£: crs 1 !) 'i • 4. lll 1 • 0. 
10 5, JCL!JC Irv rP .'.; l, 6 5 • 21 1,67 0 • n D 

J JISGHA.;G:: CFS 13 0, 14. 111;. o. 
110, Vi":Luc ITY FPS' 1. 55 .26 1,60 o.oo ,, ,li '",1"':1-l L ~[:,: GFS 1 ':! 0 t 5 ! ~ 139~ o~ 
19.lj. ,Jc_LOGI TY fPS 1.23 .27 1 • Lt 1 .12 

1 ELE v 643.17 Kil 7• 0. 1 • 1 .3 a. 1. 
2 Elf: I/ ti 45. 0 l:i KD 2 1)4 2 • 49, 1gg2. 1. 
3 ELEV 1 ... 5. 4~ KO 2836. 2 '33. 2 604. 1. 
4 ELEV 046.2'> KO 5 733. 1tt04, 4 26 3. &. 

' 
,I 

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

PA':;£1Q5 • 

CSH CPIT FRICUON 
ELEV SLOPE 

45.00 842. 'l .aa 3H 

105.00 843 ,4 .co 257 
130, 0 0 843.6 , W !l 20 2 
190,00 844,0 --.0010.a· 

.; .,, 

. , 

,. ,, 

- --·-----



' ,,. 

\lSP2 Xt.q 10/02/77, 
Pcv OS/23/7,6 
L0t.0 12/1717b 

t-<AT HlG iAdL= For< S.C:CTIOII 
1JU. EL.E\/ 

" <i<+2,<+J 
1 Blt4.60 

~ANK FULL ~45,2 
i 8 45 • 51 
3 0<+5,02 

MAIN BRAIICH PORTl,GE CREEK, MICHIGAN 
PRELI HI ~A.;:Y FI:JAL RU~ 

2 7 .6 GA= 1,0 
A?EA CFS -•-------ACRES FLOODED--------

DUA GE CHdNIIH NON-OAH 
0 ,0 D, 0 

26 .s 45,0 0 • 0 0 o. 0 0 ·o; o o 
42,6 64,d 0, 0 C o. o a ,0, 0 D 
5b,2 105,J 0, 0 0 o. a a a.ca 
7 d .o 130,0 O,l1 o. 0 0 J, 0 0 

<+ a<+e,so 170,1 19 0, 0 o. a o 0, 0 0 a.au 

SEGHEMT TA3LE FOP. SECT IOI~ 2 7, 6 
Sl:G,NO 

CSM TOT~L 1 2 3 
'l C N 

• PAGE10& 

CSH CiilT FRICTION 
ELEV SLOFE 

<t5, 00 · 8<t3,7 ,OD5<t2 

105,00 844.2 ,00478 
1 30, 0 C 844,4 • au 41 q 
190.ou 844,8 , 0 0 271 

-------------------------------------------------------------------------------------------·----------------------------
1 Ul SCrlA.;_G:::: CFS I+~. o. ,.s. 

4 5, V::LOCifY FP3 1, 7 2 0,00 1 • 71 
2 DI'SCr-!AriGG CF:; 1Cr 5, 2, 10 3 • 
10~. v::LuCITY FPS 2 I!) 7 ,2& 2, O& 

3 II SCH.:..,.;GE CFS 1 ~ Q. 5, 125. 
1 3 0 • ViLuCITY FPS 2,U9 • 2 E, 2. 11 

4 DI $,;Ht. t'Gl CFS lqG, 30, 1b0. 
1qo. •/E.LiJCifY FPS 1,05 , 33 1,'38 

1 EL!::./ d<i'-' .I;) K.J 611, 1, 60 g. 
2 EL EV ,, .. 5 ':, ! KO 1 so ,j. E, • 1 SU 1. 
3 EL.EV 'i45 ,ti2 Ku 197b • 3g, 1935. 
4 ELf.V dt+6 ,50 Ku 360 6, 513. 3og3. 

-·----~-~~~---------"'---, 

o. 
o.oo 

a • 
0,00 

o. 
0,00 

o. 
o.oo 

1, 
1 • 
1 • 
1, 

----· --

,, 
J :• 

. ·, 
" 

" • _,, •t,• 

--------· - - .. ---· ---- ·--.. ·- . .,_ .. -



.1t1 

WSP? x:o 10/0?/7! 
r:t::"' ~9/2311n, 
LIJ.l..fl 12/17/?b 

i 

R/IT!t!G r A fi L ~ Ft)R S cCTIOt{ 
NO. ELCV 

, 
,j ett3.J1J 
1 BL+ 6 • 21 
2 8 4 7 I 15 

!lANK FULL ]47,2 
J 8<,7,59 .. dLtd.17 

SEGMENT T ,\a LE FOP ,ECTION 

cs,1 

MAIN 81"?.M~CH PDRTt,GE CKi:£1<., MILhIGAN 
PKELIHlP\AR.Y FINAi. j;i1Jt~ 

' 27.Cl DA= 1,0 
AREA CFS -•-••--••4CRE:5 FLOODED--------

DA HAGE cr~NNfL NON-DAM 
0,0 0,0 

2':I .s · £t5. 0 , o. o o c. 0 0 b, Ii a 
s a. 1 105.J a • o a 0 • 0 J D,00 
51 ,5 108.1 o. o o o. 0 0 o.oo 
61 • ~ 131). • 0, 0 0 o. o o 0,00 
B Q • 3 19 o: J o.oo o. 0 0 0 • 0 G 

-- --·· 
2 7. ':I 

SEG NO 
TCT .!.L 1 2 3 

ti C N 

CSH CRH F~IC TICN 
ELEV SLOPE 

45 • 00 8<,<,,8 , 00 190 
1 05 , 0 u 8<,5.5 ,00250 

130,00 845.7 ,00 211 
190.00 8<,6, 1 ,00221 

-- . ..----

------------------------------------------------------·-------------------------------·---------------------------------1 DISGHAr--GE: CFJ 45. a. 
.. 5. VELUCITY Ff' S 1,53 0,00 

2 ~I'3CH4r:GE CFS 1G~ I 0. 
10 5. ViLLl~ITY FPS 2.12 o.oJ 

3 Dl.SCHAr-Gf CFS 1 --~ (I I 
0., 

nu. \It.LDC ITY f 0 s 2 • 1 :s o.oo .. DI~Ci1AFG:: CFS l 'JO • 0, 
19 0, Vi:..l UCI1Y r;:i:,; 2, 4 6 o.oo 

I 
1 ELJ:"V C)41j.21 ~~n 10 H, 1. 
2 ELE:V 047.lS Ku 2 lu 1, 1, 
3 ELfv d.!+7.5'J ,D 2 321> • 1, 
4 ELF ✓ ti46 .1 7 KLI Lt J 2 2 • 1 • 

; I 

I - ... 
-~,.'""_, ______________ ... -- - ..... ·---·--- ----·-

45. 
1,53 
10 S. 
2,10 
130 • 
2.1.3 
ld8. 
2.~1 

102"3, 
2G'J9. 
?821. 
3 979. 

"'----

0, 
0,00 

o. 
0,00 

0 • 
,37 

2. 
• 5<, 

1. 
1, 
J, 

.. 1, 

• 

, ______ -----· -·-· -· 

\·. \ ' 
" .. 

-

,. ---1 

j. 

•• •t< 



WSPZ rso 10/02/77 
;:,,c_•,r 09/2!,/76 
i.O~D 12/1 7176 

R~TJMG TAf;Lf. F0° S"CTior1 
110. Elf.\/ 

0 843,30 
1 .;46,65 

RANK FULL C-47.2 
2 807,71 
3 B4o,09 

MAIN HRAHCH PORTAGE CREEK, MICHIGAN 
PR£L1M! ~AR~ F1NAL liU:l ., 

+27.55 DA= 1,0 
AREA CFS ---------ACRE3 FLOOOE•--------

OArlAGE CHANNEL NON-DAM 
a • o 0. 0 . 

33.5 45. 0 
S l ,5 76. 3 
6?,? 10 5, Q 
77,4 13 o, 0 

4 8!+8,72 101,5 1:t~. 0 

. o. o a 
.~ • a a 
a. o 1J 
0 , J D 
0, 0 0 

Ci. 0 0 
o. 0 0 
0, 0 0 
a. J J 
o. o a 

'i. o a 
,!) • 0 ;j 
a.au 
0 • 0 ~ 
O,OG 

SEG11EIIT TA •LE fl)P 'iZC:TIOH t- 27. 95 

CSM TOTAL 1 
N 

l flI~Clit.i=<(;E CFJ • 5. o. 
s5, V:LUC ITY FPS l, 1 8 O,OJ 

2 LlISGHA.;G~ CFS 10 5, o. 
105. JELuCIT'r' FP::; 1, hi• 0,00 

3 LlJSt~ti~r:C.': GFS 130. a • 
! 10. ViLUCIT'f FPS 1, 73 0, 0 G 

4 U,.. ~.CrlA~GE CFS 1 :iD • 0 • 
19U. IICLllCITY FPS 2. 0 1 o.oo 

1 [LEv' [146 .65 KO l t.66 • 1, 
2 £LEV t,47.7.!. KD 3•]~4. 1. 
j FLC~ 848.G~ Kll 335C • 1. 
4 £LEV LH+d.72 KO 545f • 2. 

-·1fld--------=~ -·----·· --· ... ------"'----

S EG 110 
2 
C 

,, 5. 
1,17 
105 • 
1,&3 
129, 
l • 74 
11) '+. 

2. 03 

1464. 
3 'J 33 • 
3tH2. 
5304 • 

3 
N 

0. 
0,00 

a. 
,J4 
1. 

,37 
6. 

.5& 

1, 
6, 

36, 
1 l.i4. 

----·-

PAGE 108 • 

CSH Ci-IT FRICTION 
ELEV SL~PE 

<t5 • o a 84't,6 • a a 094 

105.00 845,5 ,so 118 
130, 0 0 845, 7 ,00114 
1 ~O, 0 G 846,1 ----,00121 

'(1 

...... 
', .. ' 

·• .. ,1 

j' .... 
',' 

l 



IIS~2 ':IC:Q 10/ 0 21 ·17 MAill 8P.t.NCil PORT AC,E C'';\i:LK, !'IICtlIGAN 
~!f V 04/ 23/76 PRELI HI NAf'!V F"!NAL RUtl 
LOCO 12/17/71, 

I f 

ROAD SECTION z a. o 

NO. HI< CF:, flL TH 

1 1:11,1.12 0 • ~ Q I a.aa o.oc 
1 !l4 7. 1 a 45, Or) ,.LtO 1346.70 
2 ~4a. 73 105..JO .% 8•7, 77 
3 81.t9.2?' -~13ij,10 1.12 d48."15 
4 d5J.7H 1qu.J0 2.00 d4il.78 

.,, 
11..: rl ~OAD EL~V't..1101~ 1155,40 

OP~t:Ir~.; tw. CIJLV, dEIGrlT ICOTtl LEt/GTH 
t!O, CULVERTS coot: () < JI.\11 

1 1 11322, 5.su llo.UO 
2 1 225 3 4 • 2,50 75.50 

·: 
,I 

' . 
1 J .\ !'· 
i 

CSH 

L.oo 
, 45.00 

·--105.00 
1J;.oo 
HG. 00 

U/S 
IN'JE~T 

8 43, 72 
84 7. 45 

DIS 
IN-'ERT 

I NI 
COEFF 

·, 

,024 
.012 

PAG,10% 

·. 

., 

••l'" 

' ' 

• ',;' ____________ ,.,..,,., ...... .,, ...... _,.,,_ .... ""''" ·----.. ••-'-~---- ' .. , .... ______ ,.,_,..,, .. ___________________ -------- - ----- - - --



,, 

10/02/77 
1-:EV 0Y/Z3/7t> 
LO>D 1211717°,; 

RAT ltHl T:;~!Lt. F" ll.:i S~CTIOfJ 
rw. LL:':\/ 

0 64,!.3J 
fl~ NK FULL '346,8 

1 A47 ,13 
2 8 48 .. 76 
3 04~.29 .. &sg.au 

tlAltl 2R.4t~t.:H 1-'0F'Tt.GE Ci<EEK, HICHIGM~ 
P~ELIMI~ARY FI~,L RUN 

+26.Q5 DA: 1 .o 
AHEA CFS ---------AC RES FL OOOEO--------

DAMAGE CH~NNEL NON-OA~ 
0 • I 0 • 0 

4 3 ,L. 41.1 , 0, ll 0 o. 0 0 J. I] 0 
5 2, 0 45,0 0 • 0 0 0. 0 0 .a' a o 

126,4 1 05, 0 0. 0 0 I), 0 0 a.aa 
164 ,6 13J, 0 0. 0 0 0 • 0 0 o.oo 
239,S 19J,O o. J a, 0 I O 0 • .oa 

----- -------
SEliH~iH TABLE FO?. S'ECTIOtl + 2d • ll 5 

SfG NO 
G$M TO TA L 1 2 3 

N ·c N 

1 01:.JCHA +.GE CFS 4 5 , o. 45. a. 
•5. V.:'.LOCifV FPS .~u 0 • :J 0 • 69 .17 , D::CS:!Ht..~G2 CF.3 10 5, 0 • g1. 14. 

10 5. 1/t.LP,~!TY FOO ,, 1. 04 0, 0 ,j 1.10 .31 
3 d:3,:.HA;;GE c~s UG, u. 10 5, 25. 

1 30, V •. LIIC I T'f FPS 1. G 2 o.oo 1. 11 ,36 .. (JLSCrlA..,G£ ,: FS 1'j I] I 0 • 1?5, 65. 
lgl), 'JC::LOCITY fPS ,84 0,00 .99 ,36 

1 E t.1-. V U47.11 KU 2 293 • 1! Z2tj5 ! '! 
2 FLEV t! 4 :I , 7 h KJ 5 81 5 • 1. 5 lJ O • 7J8. 
~ ELEV a, .. g .29 KO 7 57d, 1. oz•a. 1H9. .. ft.~V ,ViO,dO KO i4F11, 1 • 9701. 49 09. 

·-·----------; "" ______ ... , .. -~----·----- ,, ·-----

PA~E11'l 

cs~ C~IT FRICTION 
ELEV SLOPE 

45,tjO 844.7 • 0 0 038 
1J5.li0 84 5, 3 o0003l' 
130 .oo 84 5 .5 • JO 029 
190.0C 845.9 • JO ci7 

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

'"' 

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



... ,. 

WSP2 >Ea 10/02/77 
RiV og/23/7~ 
LO~• 12/17/7h 

MAIN aiANCH PORTAGE CREEK, MICHIGAN 
FKELI"INARY FINAL ~ur, 

R~THIG TA:JLE FO• SlCTIO~ 28.1 
tJU. ELLV t.R EA 

J 843.J!J a • o 
AAt!I< flJLL ,34ri.e, lt3 • I+ 

1 847.H, 52 ,d 
2 04'. 76 127.g 
3 84s. i1 1f:,f:, .2 
4 d 5 D. 01 3 0 0 tl:J 

SfG1'1Et!T TABLE FOK :iEr.TtON 2 d.1 

CSH TO T.\L 

CFS 

a.a 
40.0 
45. a 

105.0 
130,0 
1 go. o 

1 
N 

~ 

DA= 1.0 
---------ACRE, FLOO•EO-------
OAHAGE CHANNEL NON-OAH 

. o • o a o. o a iJ.oo 
a. a a o. o o .C • 0 U 
o. o a o. o o o.oo 
o. a o O. G Cl a.co 
o. o o a. o a o. o e 

SEG NO 
2 3 
C ~ 

, CSH 

~5.0 • 
105.0C 
130, 0 Q 

1 go • o o 

PAGE11l 

CIHT FRIC TIDtl 
ELEV SLOPE 

8~~.7 ,00C37 
8~ 5. 3 .oo C31 
84 s.s ,GO O?.S 
845 .9 ---. 00 017 · 

------------------------------------------------------------------------------------------------------------------------t o:sCHAPGE. CFS 45. 
45. VELUCIT't F?S • tt g 

2 D::!'..3CHAi,:.Gf: CFS 10 5. 
10 ~. iJELr;t_; !TY FP:; 1, 0 3 

l :JI:GHA.:.:G:: CF:J 13 0 • 
110 • \/[LO(; Irv FPS 1. 0 1 

4 Ol:::Grl~,.,GE: ,:r~ 1 i(i • 
1qo. \/EL11CIT'Y' FeS • 8~ 

1 C:L!:V r,4 7. 1 Ii KO 2 JJ 6, 
2 f. L f.V d41'l~7d KO 5 d'-fl • 
3 f L~•J a :.q. 31 KD 7 Ei'l 7. 
4 EL£\/ 05 0 ,1:H KD 11.+na '+. 

' 

• - •-- e -=- -~~ 

o. 45, a. 
a. o a , 68 ,17 

o. g1, 14. , 
o. o u 1. o g , 31 

o • 105. 25, 
o. o a 1.10 .35 

o • 125. 65, 
o.uo .98 .37 

1. 2327, ~. 
1. 5155, 7.34. 
l • b25lt. 1~n. 
1. gn2. 4g51. 

_, 

~ ------~---

•' 

ti 

• 

'•,1 
t .. , ,., 

• 

1, 

., 

" 

·• 



I\ 

WSP2 -<£0 10/ 02/77 
:itV 0':l/ 2 ll 7,6 

MAitt BF~tJCH POPTAGE CREEK, HIChlGAN 
PM~LIHI~ARY FINAL RUN 

LOAD 121: 7/ 7A 

RATltlG TARL= FUP S~CTION 28.4 
Nl"J. ELCV 1.1REA 

,J 
1 

jU1-1,).7J 

~47. 1t8 
8lt':l.16 

0 .o 

OAtlK FIILL 
3 

849.3 
d4~,od 
iiSU.14 

7b.4 
15 8 ,5 
17 2. 7 
21 J .o 

1 

2 

3 

4 

1 . , 
< 

3 

• 

" 001.2 

SEGH'::tlf TABLE FOR ~t:CTION 28.t+ 

cs~ 

D:;:sc11A~Gf. c.:,... ,J !t 5 • ,, ll ."': .-,. .._ l'1"V .. ,..,,~ C ,, 
... :;>. "::.Lu,__, .I. , I r r" ~l ,:., :, 

DISCrl~,=GE CFS 10 5. 
111 S • 1/f LUGIT'i' FPJ • 7 q 

DIS :i-1~:,GE: CF'S 1-lO • 
130. Vi:: .. o(:I f't FPS • ai 

~,..: JCrlt.t,GE CF:J 1 (JU • 
19 D ,, VEL.0~..'.:1't' FPS , 4 7 

[LEI d47,48 KD J 25 2 • 
- ' C"" fl/, ,J . " vn 5 tl2 '3 • I-. I,.~-\' ., .. ::r ..... u !'\I.' 

[ LF.\' 04-1. 6 'i t([J 8 777 • 
ELEV 551] .9 1+ KO 21'-1?3. 

-

• 

DA= 1,ll 
CFS 

0,0 
Lt 5. 0 

105 • 0 
111.d 
13 G, J 
19J.O 

1 
N 

a ' 
" nn ....... 

1. 
, 0 SI 
1. 

, 09 
2 5. 
• 17 

1. 
9. 

8 9. 
2648. 

~ -

---------ACRES FLOODE •-------
OAMAGE C~ANNEL NON-DAH 

•O,'JO 
., • J 0 
o. a o 
0, J 0 
n n n 
u. u u 

S€G NO 
2 
C 

45. 
,'59 

ti) 1. 
, 79 

122, 
,34 

HI.-\. 
, 5 7 

3249, 
be D .:! • 
a .J• a. 

128~(}. 

a. o o 
0, Q 0 
a. o o 
o. a o 
n nn 
... u u 

3 
N 

0, 
o.oa 

3. 
, l 3 
6, 

.13 
57, 
• i 7 

1. 
18. 

J d G, 
5947, 

o. a a 
.J. o a 
a. o o 
o.oo 
n no 
u ... u 

_, __________ .... ~ ... _.,. .. .., ..... _.,... __ .. ,.,... _____ ...,__ - ··• ··-----·· --

---
PAGE112 

CSH 

&t5 • Ci 0 
105.00 

130.00 
190.00 

' 

, ' 

Coll 
ELEV 

845,1 
!!45;5 

---·---·--·--· ·------

FRICTION 
SLOPE 

.oouq 

.00022 

.00022 
:ao c!la 

, ~· 

1'1 

··-· 



t1SP2 xcr, 10/G2/77 MAirl BRANCH PO::?T .O,t-:.E CRf.E::<, MICHIGAN PAGE113 
?.cV !9/ 2317,6 PRt'.LirH~ARY F!Nt..L RUN ' 
LU,\I) 17./17/76 

I ., 
.~ATJ~G TAdLE FtlR 5cCTI Oil 2d .6 DA= 1.0 

/~,j. [LEV AREA CFS ------•--ACRES FLOODE C•••----- CSN Ci.IT F~ICTION 
0Al'UG£ CH.\llNEL NON-DAM ELEV SLOPE 

j d4&.3U 0 .o c.o 
f' Atll< ~UL!.. 84h.q 44 .2 3'3 • 2 '0. :J c; a. a o o.oo 

l 84tl,71 5 • , 0 45.0 a. o a a.co ,0 • 0 U 45.GO 646.9 • 0 0 ~6 0 
~ a.9,o& 260 .5 10'>.0 a. o o Q, 0 0 a.oo 105.0(J 847.J .0001tc· 
j .JSu,22 423 .1 13 0 t (j J • fJ G O,Ou a.a • 1JO.OO 84 7. 5 • a o Q?7 ,. .351..13 9,3 5 ,J 19 li. J ,J. a o a. a a a • a a 190,0G 847.8 ,OOS10' 

- ' -- '·-· ------- --
:.;£ GMF.r~ T Tt.t3LL FCr! 'iECTION 28. 6 

SEG tlO 
CSt1 TOT .\L 1 2 3 

N C N 

----------------------------------------------------------------------------------------r -------------------------------
1 DI:SCHAPCE CF~ 

VELOVITY FPS 
Z D!~CHA~GE CFS 
105. V€LJCITY FP3 

3 Dl5GH.A1;GL CFS 
110. Jil02ITY fPS 

'+ 01 ~l,'t•,VG-:': CF'.:J 

t 
l 
3 
4 

190. VELOCITY Ff-'S 

ELEV 
ELF.v 
ELf. V 
f"LEV 

C.1t.'3.71 t<.O 
d49 .J)f, KU 
JJSiJ.2? 1\0 
651013 KD 

• 

45, 0 • 
,d7 O.OJ 

lJ 5 • '.). 

, d 1 ,11 
130, o. 

.&5 .12 
lY O • 1. 
.37 .io 

1 e4c • 1. 
5 2.Z.M • 6. 
7692, 15, 

1 q 38 g • 78. 

l~5, 
, 87 
76 • 
,94 
73, 
,81 
66. 
.58 

1333. 
36~q. 
qEil)O. 
6304. 

o. 
• 10 
2~. 
.16 
57, 
.17 

123. 
,15 

6. 
137 6 • 
JO 71, 

125 Cl 7. 

'~ ·-------

' '' 

. •' 

' 

•• 
----------·----------· -·-" . 

• 



\~SP2 X2Q 
REV 
LOI.ii) 

10/02/lf 
19/23/76 
12/l Tlit-.> 

I 

11AIII BRAMGH POP.TAGE CREEi:, HICHIGAil 
PRELIHI~ARY FINAL ~UN 

PAGEtll, 

--------------------------- ~-60/dO LIST OF INPUT DATA----------------------------•• ,...,1.,,-,:- n.T,,..,-.i,~•,rt• 
1,,n11111,;1::-. l.•J..;:.1,_n ~f';UL 

DI~CHA~Gf. -1, 25. 55, 70, 
E~l fl 
CUH?lJTf 2J.~ ~g.1 2d.6 
------------------------------END OF 8U/8C 

,, ' 

• 

1.iJ O • 
1 '323 
132i. 
1325 
1326 

LIST---- -- -- ----, --• -----------, -,-

~~.J _me1«1---- "' .. ,. .-.-----~----~ 

•' 

t,,, I 

'· 

• -----·--------------- ---- --- -



c01rdE I~ 3. d 2C? .. 1 28, 6 1326 • 

~ 

----------•••-~--------------STARTING DATA FR• H PRE~IOUS COHPUTATIONS-------------------•••---•-••• 

.. 
.. , 

., . 
:i 

-

\ ' ,) 1 • 

,, 

' I ' 

- -
--------·---------- ...... -·----- .- - _!;!.. _____ ... ---



,I 

NSP2 XEQ 10/02/77 
,!E\/ 09/2J/76 
LOAD 12/1 7/"/~ 

I 

RATitJG T.4FILf. FO• S':CTION 
fw. ELLV 

J 81.+h,61) 
1 649,02 
2 650,20 

' ",:,NI< f"ULL 850 •'t 
J 8S0,5'3 

MAIN BRAtJCH POis T AGE CREEK, HIGHI GAN 
Poi:ELIHI NARY FINAL RUii 

28,6 
ARCA CFS 

0,0 0,0 
4d .3 2 s. a 
B 1 .1 55,0 
S 7 .1 Ei 2 • 7 
9'+ .a ,u.o 

DA= 

f 

1,0 
---------ACRES FLOOOEC-------
D•H~GE CHANNEL NON-•AH 

" 8 iil • 37 3B O ,9 100:0 

ij. (i 0 
0 ,,JO 
0, 0 0 
0, 0 0 
o. o a 

o. a a 
0, 0 0 
o .. 0 0 
o. 0 0 
0, 0 0 

b.uo 
.0 • 0 0 
0,00 
0 • 0 0 
0 • 0 0 

SEGMEi1T TAuLE FOR' 5CCT !ON 2 d .ti 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
rl 

CSH 

25. QC 
ss • 0~ 

10,00 
100,00 

PAGElll;i 

CRIT 
ELEV 

8~7.Ei 
84 7, 9 

f'<I~ 1"I ON 
SLOPE 

.JiHii7 

.00IJ17 

,00019 
,0001? 

-------------------------------------------------------------------------------------·---------------------------------, 1 uI.:;GrH1;GF.: t.,FS 
2 5, VEL..UCI TY FPS 

2 LlI .:;cH A ~GE CFS 
55- VELOCITY FPS 

3 f1 l S ·JH.A i.GE CFS 
7 0, v~Lo~I TY fP'.3 

4 JI S..,i,A;Gc. L F.] 
1. a C • vn.ucr rv ~µ::; 

I 

1 [LEV ts-49,02 KO 
2 El~II '15 J. ii:i KO 
3 EL~V o5Q.5•) KO 
4 ELEV 8'J1,37 KO 

' /'' 

-

25. G, 
• ~2 o,oo 
55. o. 
.68 O,OG 
7 0, C • 
• 7f, a • a J 

1n o. 11. 
.fl4 ,07 

190 !:i. 1. 
416 Z = 1= 
5 Oo6 • 1, 
ti ,o 7, 778, 

~; . - ' . ',·~- --·-

25, ~ . 
!5Z OeOO 
55, 0. 
,oB o.oo 
71, 0, 
,7o ,UB 
82, 1, 
, 71 ,07 

190 J, 1, 
4160 = 1= 
50,l •, f,. 

73,o, sa J. 

----·-· -- . 

, . 

'•. '. 
' ' ', 

' I 

• 

~, ... ,1 



MSP2 XEr. llli02/77 
,'.EV 09/23/76 
LOJQ 12/1717& 

MAIN aRhNCH PORTAG~ C~EEK, MICliIGAN 
PRELIM!~A~Y FINAL RUN ., 

RATiNG TAJLe FOR s;:cno,( 26,g JA= 1.0 

PAGE116 

NO, E.C:V ARcA CFS -------·--ACRES FLOO•Eo---·--·--- CSH GRIT FRIG HON 
00:IIAGE CH~WIEL NOrl-OAH ELEV SLOPE 

o t>t+7'.2J o.o o.a 
1 84l,09 32,3 25.0 .0,00 0,00 0.00 25.00 81,8,1 ,OOG59 
2 d3 1J.7'+ ss.o 55.o .a.Jo o.oo u.ou 55.oo 8~• 8,5 .ooos!:> 
1 /3,'il,1lt 65,0 ,a.a o.oo a. 00 o.oo 10.00 8tif6,'/ .OOGS6 
4 as1,91 a..o 100,0 Q.oo o.oo o.oo 100.00 e,,a.9 .~OC54 

·--~ -- . -

'"',1• SEGr1£flT TAGLE FOR ~ECTiot~ 21,9 
SEG NO 

CSM TOTAL 1 2 3 
ti C: N 

--~---------------------------------------------------------------------------------------------------------------------
1 J!SGHA,..G ': CFS 

25, ~ELOCITY FPS 
2 11rscHAr:G€ CFJ 

sr 
. ' . VC:.LOG ITV Ff-'$ 

3 Ois:,.::>1A,;GI: CFS 
70, Vt.1..0GIT'f F·i:as 

" .J! SG~1A.;G::: CF.5 
10 J • v::1..u1~Ii'f F?S 

1 ELEV VL. q ,(:,t) Ku 
? FLF.iJ OSIJ.74 v.u 
3 F. LEV ti 51, 1 1t KU 

' E.LE\/ 651 .91 KO 

' ' 
' ' ., 

-

25. o. 
,76 o.oo 
55. o. 
,99 o.oo 
7 0. o. 

1.08 •, 0 0 
1U G • 0. 
1~ 19 0 • 0 \J 

1 G2Y. 1 • 
2 ~ .. ';I. 1. 
2 ,;i; 4 • i. 
'; 30 2. 1. 

~ 

25. 
.77 
55. 
,99 
70. 

1, i)A 
10 ,) • 
1.1g 

l. )2 7 • 
(~3:.+7. 
~~95~. 
t, J'jQ. 

o. 
0, (! 0 

o. 
o.oo 

o. 
o.oo 

0 • 
a.a • 

1 • 
1, 
1, 
1 • 

' 
' ' 

\•,,, 
,i " 
'/ 

• 

,. 

-
------ ~~ •=l!!'""-,T";II,, .. "r ..... :,,- 'T:!:',..~'I:.:'""_ .. '"''• ..-.. ,_,. - - ' 

,:,,,,.,., ______ ... ___ , ------- .. ·-- ---·· ------ --- . --- -- -- -- --



WSP2 :<EQ 10/\12/71 
RiV O 9/ 2317,6 
LOtiO 12/t.7/76 

P./1. TI ~1G TA8LF i=-or. S~CTIOll 
NO. [LCI/ 

0 84 ll ,3G 
l 6'10.0'3 

RANK fllLL' 15(,8 
2 651.02 
3 851,4J 

!IAIN 8RA'-CH PORTAGf CREEK, MICHIGAN 
PRELIMINARY FINAL RUN 

• 26.95 DA= 1,0 
ARCA CFS ---------AC~cS FLOODED----•-•-

DAMAGE CHANllEL NOtl•OAM 
0 .o 0,0 

3 0 .o zs.c o. u a a. o o 'o, OG 
49 ,8 46.4 o. o o o.oo ,0 • 0 G 
57 .u 55.G o.oo a. oo 0,00 
71,5 70,ll o. o o 0. 0 0 o. au 

4 1!52.i1 12 7 -~ 100.0 o.oo o. o o o.oo 

SEG~l:rlT TABLE FOR 3ECT Illll t21l.95 
SEG rlO 

CSt1 TOTAL 1 2 3 
N C N 

PAGEU7 

CS1'1 . CRIT fRIC TION 
ELEV SLOPE 

25,00 848.9 ,00071 

55.00 84 9. 2 • CO 055 
10.00 8lt9.3 , 0 0 cs 0 

100.00 8lt9.5 .oo 038 

--~~:~~~~---------------------------------------------------------------------------------------------------------------
1 [.1JSCHAi;GE CFS 2 ,· ,. o. 

2 r;. Vt.L tJCI TY FP!j .84 a.au 
z (1: SGH~~GE crs 55. 0 • 

55. Vi:LUCl TY FPS ,yg ,21 
3 lli'.:':(.HA.;.GE CFS ?u, 2. 

7 J. V~LfJCl TY FPS 1. D4 .21 
4 (Jl;:iG1Hi .;:GE CFS 1 o o • Y. 

1~ 0, 1h~LOCITY ,os 1. 0 1 ,34 

1 ELE ✓ 81:i•J.03 KU 9j • ~ 1. 
2 rLFV d S 1, (!? v.u 2 31+ 5 • 1. 
J [L[V a51.4J ~·n 3116, 48. 
4 Ei...[.J 052.11 rn 5 ,& 7. I+ 1 2 • 

-"\~~-------, ......... ,, ..... ,.-.,, .. "" -1-.. •---i•-..... -~-----"---

25. a. 
,83 o.oo 
55. o. 
,gg o • o o 
&8, o • 

1.05 C • 0 0 
YJ. 1 • 

1.~5 .o9 

937. 1. 
23JE,. 1 • 
3 iJb 7 • 1 • 
4647. 8. 

-----~ .. 

. 

••, \ 

'· 

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

• 

.. , 

•• 



; (, 

W5P2 X~I~ 10/02/77 
REV 09/23/7& 
LU~O 12/17/7. 

I 

OPLN.,L1!1; iw. 

HAiN eR~NCH PORTAGE CR~EK, HlCHIGAN 
?~ELlMih~RY FINAL PUN 

~ 

ROA~ SECT!CN 29,D 

NOi. ,rn CFS HL TW 

Oi d48.t,O Q ,.Qt) I 0 • 0 0 0,00 
1. 65C.~)O 25 1,,J 0 , 40 61:ii0,10 
l'. 852. 1]2 55 "OD ,% ss;1.c& 
,1 852.t~, 7 D" u 0 1. 44 8511,'43 ,, 855 • t.i 100 .. co 3,28 652,lJ 

____ ,--

HIN ROA • fLEVATlON El55 ,bO 
CULV, tlf.IGH'f WIOTH LENGTH 

NO, GIJL\JERTS CODE OR OIAli 

1 1 12111, 7. 2•4 5 d ,, GU 
2 1 12311, 2. 4i~ 5 d,. 0 J 
.! 1 12311, 2.57 58,,DD 

; 

·' 

) 

:if'.\\ ,\. 

----··------- ____ ,. ,_:._ __ ~---~---··~'"' ',.,, .. ___ _ 

,P4GE1188 • 

CSH 

o.oo 
2 5, OD 
<;5,DD 
7 U. 0 0 

llOG,00 .. 
.. -··----·-·· ·-·- -·r------- ...... -

lJ/S 0/S (NI 
lNIIE~T INVERT COEFF 

81t1~.so 849,60 ,02~ 
8Ltd ,'i0 846,bO • 02lt 
8411,50 846. 72 • 0 2 't 

•>' 

.. 

C ,·._, 

-------·---..... ·- -·· -----·-----



WSP2 ,ca 10/02/77 
Rt. \I O Sl/ ,! J; 7f:, 

MAIII 9RAll~tl PORT.IS£ GP.HK, HIC~lGAN 
P~ELIMi~A~Y FINAL RUN 

LOOO 12117/7F, 
I 

RATIIIG TABLc Fne s=crrorl +29,05 
IIU • 

a 
1 

PAN¥ FIJLL 
2 
3 
4 

•,J I 

Ei..t\l 

81+.:\.30 
850.51 

65D,0 
8~2.L•2 
852,il< 
855.41 

AREA 

0 , 0 

49 .8 
115.n 
277 .o 

1240.0 

SE~NEllT TJ8LE FnP if~TJOtJ •2~.os 

CSH TOTAL 

1 D SGhA~GL CFS 2,. 
25. v LUCI TY FPS , 6 0 

2 0 ~CHAFGf. CFS 55, 
5 :> I V LUL! TY FPS • sq 

J 0 SCHA~Gt. CFS 70, 
70, J L.0CJTY FP.S ,43 

4 0 .:;cHA~G•: CF.J 10 0 • 
100. V L..UC I 'i't FPS ,13 

1 fLEV ac:; J .51 Ku 153/J, 
2 FLEV <'.iS 2. 1)2 KO i+FHJ• 
; FLEV 052.dc\ KU 1:1, 73~ • 
4 ELE/ d5?.t+1 KO 41.t 042 • 

,, 
,I 

-

0 A= 1, 0 
CFS 

0,0 
25,0 
30 • 7 
55,0 
to.a 

10J.o 

1 
N 

0 • 
0, 0 0 

4, 
,19 
12, 
• 17 
3 6, 
,09 

1, 
348, 

147"3. 
15646. 

•·--•----ACRES FLOODEC--•----
~A1AGE CHAtiUEL NON•OAl1 

o. ~ a 0, C 0 o.oo 
0, 0 0 0 • 0 0 ·O. DO 
U, 0 0 o. 0 0 ll,OU 
0. 0 C 0, 00 o.ou 
0, 0 0 o. u 0 O,Oi:i 

SEG NO 
2 3 
:; N 

25, o. 
,60 0,00 
5J, 1. 
.01 , 05 
52, 6, 
,48 , 06 
36, 29, 
, 2 D ,04 

1530, 1, 
44t.4, I 4, 
6633, 619. 

15820. 12s 16. 

-~-----~·'----- '" ·-·----·---

CSH 

~5 .c 0 

55,00 
10 • on 

1o0,CO 

• PAGE119 

ci.n FRICllON 
ELEV SLOPE 

646,IJ , ci O Ci2b 

a4g,2 ,ODG13 
849,J ,00006 
6• g ,5 ---.~ooot 

~: ' 

, 

~- . .,\. 
" ' 



'' 

HSfi2 ~t.'.q 10/02/77 
kCV 0-3/23/!6 
LOAD 12117/7~ 

RAT !MG TAoLE FOR s:::CT!Otl 

MAIN BRA~Cli POPT,GE CQfEK, MICHIGAN 
PKELI~HARY FlNAL F:Utl 

29 .1 DA• 1,0 
rw. ELEV AREA CFS ---------AC RES FLOODED•••--••• 

OA>IAGE CH;.tHIEL NON•OAM 
u 84o,3o 0 • ,) o.a 
1 8'JO.S<+ 42 • .3 25. • 0. 0 0 0. 0 0 ·u. o • 

lHm: FIJLL d 50, 0 4 9. 8 30.3 o.oo 0 • 0 C .O, Ge 
2 852.iJl.t 117 t') 55.0 0, 0 0 u. o a 0 • 0 0 
3 as 2. a~ 27 6 ·" 7 0 1 0 0, 0 Q o.cJ o.ou 
4 03,.41 12'+6.2 100,0 o.oo !J. 0 J Q. 0,:. 

SEGMEtlt TA~LE fa;; SECT IlHI 2 9. 1 
St.G ,w 

~SM TO JAL 1 2 3 
N C N 

PAGE120 

CSH CRIT FRIC TICN 
ELEV SLOPE 

25.00 848.9 • 0 0 02 5 

55.0:J 8&tY,2 • 0 0 01 3 
7 0 , 0 Q 849,3 .CiJC06 

:LOO ,00 8&t9.5 , GO 00 1 

-- ---- ------ ----- --------- ----- ---·-------- ------ ----·---- -------------- ---- --------.-----. ----"!"'- -------- -----------" ---.-
1 

25, 
HI jCHA.;,G~ CFS 
V~LOCITY f"PS 

2 D!~CH.!.~,GI: i;FS 
~5. 1/LLG<:rrv FL-:S 

3 JlSCr1A~GE CFS 
10. Vl:Lu::r!Y FPS 

4 DI'..".CrlAhGt. l~FS 
100. •/1::.,!lr:;;ITY FP-:i 

1 FLEV !50,54 KD 
2 ELEV 6S2.04 ~D 
3 ELEV d52.6d KO 
s ELEV 055.41 KD 

-

?.5. 
.5s 
55, 
.5d 
7 0 , 
,43 

HJ O. 
.u 

1i;67, 
402 7. 
8 7C> '3. 

4 1t051. 

o. 
U • ll 0 

4. 
,19 
12. 
,17 
36, 
,U9 

1, 
355. 

14c>':I. 
1565C. 

25. 
,59 

-5J. 
,60 
52, 
,48 
35. 
,20 

1565. 
44bd. 
665 2 • 

15022, 

o. 
0 • 0 0 

1, 
, 0 5 
6. 

, 06 
29, 
,04 

1. 
4, 

627 • 
125 79. 

,i 

' 

---------~...,,,,-:,,,,-,, ___ "-1~=--r'"-:t----~------·------"'"--,. .. ~ ...... ---- ---- .... -·-··---.. ---- ........ ,_ -· ---------- -- -

• 

:, ,, 

.. , 
.,. 

-



WSP2 > EO tu/Q?/77 
REJ 09/23.17/i 
l.Ot.D lc!./17/7<, 

I 

MA!fl BF' ~NCH POP.TAG£ CREEK, HlCttI GAN 
Pf:ELlMHAi!Y FIIN~L RUN 

-f 

---------------------------~--80/dO LIST OF INPUT DA TA----------·•-----;;;;---
CHAt1GE DI~CH~RGC 
OISCHARG£ -1. 15, 2 5. , 
6Nn 
COMPtJTE 2•~.5 31.2 2q.1 

------------------------------ENG 

,,, 

; ' 

'I 

1i, I t' 

-

35. 50. 

, 
1326 
1329 
1330 

OF d0/80 LIST----------------------------~ 

------

~ 

&:::;r-- -~ _,..., ___ _ -- ~- ....., ..;: ..... -=-~----- e:• "'~ ~-----• •-

PAGE121 

-·--·-·-

., 
.. --· .'-- --~ ' .. - ', . 

,. 

. ' . 

·, 

I•,,'._, 

-
" ,:;, .. ·--- ---·---·-·- -· ·--------~- -- --- - - . - . 



C01PdTE 29, 5 31. 2 ~g.1 1'130 

,, 
--- --- ··----

0
----·-- -----------ST ART I ING OAT A FROM P REV !OllS CO:tPUTA TI ONS-- --·-----•-••·--• •• •• •-•••••• ••-

,., 

,, ' 
'I 

,I 

,1,' 

' ; .. 

" ,! 

4t 

• I 

--~ ..l• .... ...;:::.. ___ ,_,, ·-.. .. - ... -~ -·~-" . -------------

• 

., 

.,,, I 

,.. .. ,, 

.. 

:-~ 

·! 

-



•l 

14SP2 XEl.l 10/'J?/77 
f.:i:V l]tJ/2 31 7,n 
LO!.D 12/17/76' 

RATitl G TAL,1L£ FUR.. s::CTIOr~ 
,lU. ELLI/ 

0 t\5,1.F.t.i 
1 632~3'4 
z J353 • .l£\ 

nAUK FULL 65,3.5 
3 6 SJ• 75 

MA;tl PR~l~CH PO~TkGE CREEK, ~ICHIGA~ 
P~ELI~I~ARY FitlAL ~UN 

' 2CJ .5 • A~ 1,0 
1.kcA CFS ---------ACRES FLOODED--------

DAit AGE' CH..lNilEL NON-DAH 
0,0 • .Q 

26,1 !5~Q o = J a 0 ~ !J Ci o~oo 
4 7 .5 zs.u D. ll 0 0, 0 D ,j • 0 Ci 
56,5 JO. 6 0, 0 0 0. 0 U 0, cl D 
b 7 ,5 35,0 0. I] I] D, 0 D J , 0 G .. 8 55. 51 411 d .5 50,0 0 , 11 -0 ll. 0 0 0,UG 

SEf,ttf.!H T.\9LE FOF' SECTION zq,5 
'5EG NO 

GSM TOT.a L 1 2 3 
II C II 

PAGE122 

~St< CRlT l';l.I~TtON 
£LEV SLOP£ 

15;00 651.:3 = O!l 05 8 
25, 00 851.S • 00 (l~f, 

35, 0 0 851,5 ,·JDD21 
50,00 851.7 ,00002 

-.·--------------------------------------------~-----------------------------------------------------~------------------1 CII ;.iCH.lr<G[ crs 15. 
i r;. ,JC:._ 0 CITY FPS .58 , ,. r.~.JA~rc CCC >C . c•~ __,,._,,,,..,.\•! vr- .J '- :.,, . 
2 =1. >J5:LUGITY Fi::S • 53 

3 ur•;G11A=Gr CFS 35. 
3 5. "(~LL1CITY FPS .r,5 .. Q~3r;,1~c:G£. CF::; ~ V • 
50. V~LO,;ITY FPS • 2 0 

I flf.\J ,,G2.31+ ~0 624 • 
2 t.tF.V $5J.1,i ~D 153 7 • 
3 fL~V Ai;3.1c; KO ~ 393 • .. fLC.1/ 055.51 ¥,(1 10 797, 

-.. , ...... ------·-- _,,.._,_ .... , ... _, .. .- .., ___ ... 

0. 15, 
O,OJ ,5 7 

oc u. o, 

0 , 0 u , 5 3 
0 • .1 tj • 

, 0 4 , 5 5 
17. 29, 
,0& ,25 

1, 622, 
1. 1535, 
2. 2386. 

3518, o ]11, 

·-·- -=---

o. 
0,00 

" u, 
D,GO 

o. 
• 12 

5, 
, 0 B 

1, 
1, 
5. 

9&6 • 

---··-- ·- . 

\ ~ 
I ' 
•; 

I ..,,,: ' 

-



,:ti 

~l~P2 XE(~ 
l"I.EV 
LO,\O 

10/02/77 
09/2]/ 7~ 
12/17/76 

I 

RAT l~G TA.JLE FO" ScCTION 
N(l I 'ELC:\I 

0 85h,5!J 
1 65d,22 

f1AtlK FUL:.. 15 A. Ei 
2 ,351,':12 
,l 8'>.i.:15 

1'1A!tJ OP.ANCH POiHAGE CRECK, MICHIGAN 
PREL:MI~A~V FINAL RUN 

29 .7 DA= 1.0 
C!.Ri::t. CFS ---------AC~ES F LOOOf.D•••••••· 

nssAGE CH~N,!E L NON•OAM 
a ,o J. 0 

21.f .1 15.c , 0. 0 0 o. a o o.oo 
S \J ,9 2lttS 0. 0 0 0. 0 0 o.oo 
5 3 .4 25,0 0, 0 ~ a. o a c.ou 
d1,1 35,0 0. 0 D J, 0 0 o.ao 

4 d5Y,13 141,D 51.l,O 0. 0 Q G. 0 U ~ • iJ 0 

--- -- _, -- -----
SEGHf.;lT TaOLE FuP.' ] [CTIOt~ 29. 7 

SEG NO 
CSH TOT:..L 1 2 3 

N C N 

1 or ~i.:tu,;Gc: CFS 1s. 0. 1't. 1. 
! 'J. VJ:LOCITY FPS , 7 2 0. 0 0 • 73 .14 

2 [1I31~t1/\,;C.f CFS 2.,. a. 20. 4. 
2 s • VCLOC!TT rF:; , 74 ,14 , 7 8 • 17 

3 DlSGtiA·.C,£ CF$ 3 11 • :, . 25. 10. 
~ 'i. IJ£LOC I T'f FPS , 7 2 , 1 U , d 3 ,19 

• l1i:;(,11Ar-F,r CFS 5 Q. 2 • 2 7 • 22, 
~} u • 'lcLOCITY FPS • fi ... , lo • 77 ,23 

1 ELI;: .i jG r3. 22 ¥0 Lt/Fi, 1, 479. 5. 
2 ELE\t o 5~. 02 Ku 831.f • 2. 721, 111, 
3 [LEV ,Jsu .as KO 1219 • 7. 8'33. 318. 
4 EL EV ij5<3.t3 KO 190 1. 3 i. 1133. 7 36 • 

., 
' 

-

CSH 

15. a o 

2S. 0 0 
35. 0 0 
50.0Q 

--------~--~----- -----~----· ------· ---· -·---- --------

PAGE123 -

C~IT FRI: !ION 
ELEV SLOPE 

65 7 ,1 .oo un 

~57.2 ,UOC84' 
857 .4 • o o ca u 
857.5 • a; o~~ 

----~-

"' 

. 

• 

' ' 

-



',-

1 

2 

J 

4 

1 
2 
3 
4 

WSP2 xr:n 10/,)2/77 
?.EV 0'9/23,. ?r, 
c0.10 12/17176 

il.ATlNG TAULC: f (I;; ScCTIOI/ 
i~O. £L:.V 

u 1%3,20 
1 c1fi't,95 
2 8 55, 32 
3 B65,60 .. Bf>s,qs 

SFGME:lr TAGLE FOP. SECT !OIi 

csr1 

i]J SGHA liGE CFS 
15, VLLVCITY FPS 

O.:$CH~ ~G.": CFS 
2 5. VCLOCLTY F?S 

UI~Gi1A~GE GFS 
35, VCLOLI fY fD'' ·~ 

JISCI-A:;G[ CFS 
a.; 0 • VF.LOCI TY FPS 

EL~V an1.+.9:> KO 
~LEV 665.32 KO 
FL 1:1/ ~ni;.uo KO 
f L':V 065.~i; KO 

-

MIN BP.MICH PORTAGE CREEK, HICHIGAU 
PRELIIH•-1,RY FIIIAL f,:UN ,, 

2C3,,9 DA= 1,0 
AREA CFS ---------~CRES FLOODED--------

OAHAG£ CHAtmEL NON-DAI< 
0 .o 0. U 

1 7 .o 1 "· 0 , 0. 0 0 U,00 'o. o o 
25,4 2 s. 0 0, 0 I 0. 0 0 ,,) • 0 0 
31 I 7 3 s. 0 0, 0 0 0 I() 0 J • 0 0 
4 3 ,0 50!0 0,00 o. 0 0 O,OG 

2,;. g 
SEG NO 

TOTAL 1 2 3 
N C N 

15 • 0 • 15, o. 
,86 0,00 .85 0, 00 
25. o. 25, o. 
I g9 0, 0 o ,98 0 , U 0 
35, c. 35, 0 • 

1. 11) 0, 0 0 1,10 0, 0 0 
5iJ I o. 5 0 , 0 • 

1~22 o. a '.l 1,21 ,13 

3 7 2 I l, 3 F,g. 1, 
621, 1, r:, 1 ~. 1, 
A4'-! • 1. d47. 1, 

12Jb, 2. 1 .?') J. 4. 

·-----~-=-,-•~----·----------=-----

CSl1 ... 

15,00 
2?.!10 
-35, 0 0 
5o.o • 

PAGE124 

Co IT 
ELEV 

86't.O 
864,2 
864.Ct 
8&4.5 

. 

FRICTION 
SLDFE 

• 0 0 16 3 
• DC 162 
, 00 170 
,'.10172 

i-,,_ \.. 
,' J ,, ., 

____ .., __ ··-- -

!' 

•• 1.~ 



IISP2 ~ cU 10/u 2177 r1,r,~ BRAtlCtt PORT~G~ CFEEK, MICHIGAN PAG£1258 • 
;.•c:v QS/23176 PRELINI~ARY FI~~L RUN 
LO~D 12/17/7~ .. 

~DAO SECTICN 30.0 

NO. H H CFS HL TM CSH 

u 86 2, 10 o.ao 0. jj 0 0,00 o.oo 
1 864,97 15,0,0 1). 0 0 864 • g7 15,00 
2 86 ',, 43 25.GO , 0 8 865.35 2 5, JO 
3 065,87 35. a o • 2, 8b5,b3 3 s. 00 
4 866. i8 5 0, 0 0 , 40 865,98 5 u, oo 

l' 

' Hir~ ~DAD ELCVATIOk 073.00 
O flENJr~G 110, CULV, HEIGHT MIOT~ LENGTH l/ S DIS I NI 

tlO, GUL\tERTS CODE OR DI AM INV£i,_T INVERT CCEFF 

J' 1 22531.t. Lt.LIO 75.00 tt62.G0 6&2.10 • a 12 

., ' 

-+;i-

;\ -. 

f~ \; 

,,, 

!•,1 I ,, 
'·, 

. ' , 
I 

- -, , 

~---------·----- -_ _;' - -a-:::.---. - ~ ·' ... ·--•- ••• -----· ···-·---



,,, 

WSP2 X1c(; 
~::v 
LOAD 

10/02/77 
o-,, 2Jl7,6 
12/17176 

I 

R~ T l'I!; T ,\GLt rvr. S~CTlON 
fW, · r.u:.v 

,) 8h3.4U 
l 06•.% 
2 6 r>,. Lt?. 
3 ~65. ,% 

BANK F•JLL a r, f, • 3 
4 ~ 66 • 37 

SEGH£NT T AilLE fOt~ SECT ION 

CSM 

1•AW B~~NCH PO?.UC,E G~E£K, ~IGotIGAH 
PRELI~iNA~Y FINAL KUIJ 

3 0 .1+ 
AREA CFS 

0 • 0 o.o 
14 .1 1 5 • G 
2 3 ,J 25.0 
33 ,Ei 35, lJ 
48,0 45,0 
5 J ,2 5 U • 0 

3 ,J, 1+ 

ronL 1 
N 

DA= 1,0 
---------ACRES FLOODED-------
OAHAGE CHANNEL NON-OAH 

o. a o 
,j) • J (l 

Od C 
0. 0 3 
0 • U 0 

--- -· -- ----

SEG NO 
' 2 

C 

0 • Q 0 
0, 0 0 
0. J 0 
U,GJ 
0. GO 

J 
u 

0 • 0 C 
-0. Oi.J 
0. 0 D 
0, 0 G 
0 • 0 3 

CSl'I 

15,00 
25. 00 
35, 0 0 

50,00 

PAG!:::12& 

CRIT FR.IC lION 
ELEV SLOPE 

86-4,2 ,0D3D2 
8&1t ,4 •DO 211 
80Jt.6 .001s~· 

86 4 • 7 .ou 116 -- --~-

-------------------------------------------~----------------------------------------------------------------·-----------1 D SCHA'iGi CFJ 
'!.'i I ; U)C: TY FPS 

2 D SGHA =t.r.: CFS 
2 5. '/ LOGITY FL•" 

' J 

.s u .3Gd4.,.;GE er:; 
J 5. J U 1....;1 ry Fr'S .. r, ~C:11A ,;G,[ C ~c ro 
s u. '/ !..UC! TY FPS 

1 f.LEV ,:ihl.+,'ltJ KO 
2 LL f.'/ :_'\fl5 o 42 KD 
3 ELF:.V jf-i~ ,8(J KO 
• [LE'J J66.37 KO 

-
•>et ·-----•--"-

1 5, o. 15. 0. 
1, I.J 7 0 • 00 1, 06 0. 0 0 
25. u • 25. 0. 

l• I) • ,,OD 1. 0 9 0 • 'J 0 
15. 0 • .S5. o. 

1, iJ 5 o.oo 1.05 o.oa 
t; 0 • u • so • 0 • 

1. 0 6 0 dlO 1 • 06 .07 

27 3, 1. 271 • . .. 
5.:..5, 1 • 543 • 1. 
95 '-t. 1 • 901, 1. 

tLi.7 t.t. 2. 1 l.t05, b, 

... -.... .,, - - ......... ,.-,;;...__ ........... ____ -··. ---~. 

, •' 

i• 

r•,,1, 
I ' 
/ 

~ ---

,, .. ,, 

-



,i 

~SP2 >Ea 10/02/77 
0 SI? 3/7~ 
12/17/76 

I 

RATrt1r, TA l:Lf. FO• S~CTION 
tlO. ELF.'-' 

u bF,l,40 
1 dfil.+ • gi3 
2 a 65 ,4'+ 
3 8 65, d7 
4 tlf;6,JO 

5EGr1ErH Hal[ FOR SECTIUt1 

CSl1 

MAitl BRAt~CH POPTAGE CPEEK, 
PRELIHI~A~Y FINAL RUN 

3'.) .9-+ 0 A= 1,0 
A~cA CFS ---------ACRES FLOOOEO--------

O"~~GE CHAN'~EL NO~-OAH 
(I .o o. ;J 

2J.6 15.0 a .a o 0, 0 0 J.ou 
33.1 25,0 .rJ. a r1 o. 0 0 .0 • OG 
43 .o 3 s. a 0, 0 0 0, 0 0 • .oo 
55.4 5 o. :J U, 11 0 0, 0 0 o.oo 

3 o. qt 
SEG tW 

TOTAL 1 2 3 
N C N 

PAGE1?.7 • 

CSM CRIT F~ICTION 
ELEV SLOPE 

15.QCt 86l,;J • 0 0 06 l 
25 • C,O 864,0 .00065 
35,00 861+.1 • 0 0 Co 1 
so.co 664,l • a o 06 o 

------------------------------------------------------------------------------------------------------------------------' 1 01 Jr.ti~ ,;GE crs 1 5. 0 • 15, a. 
!.5. VF..:L.OCI TY FFS • 6 3 o.oo ,64 G • C 0 

2 or SCtl A hG C: C1='3 25. C • 25. 0. 
? 5. VELOCITY Ft>S ,76 iJ. U 0 , 76 0 , 0 0 1' 

.! :.iI3~dA~f~[ CF~ 35 I o. 35. o. 
3S, V.:.LllCI T'1' F?S , d 1 o.ou • 81 0 , 0 0 

4 DI .;cu;. :(GE CFS 5 1). a. 50. 0. 
, 0. •J.:::LuC! TY f F:; ; q 1) ,J , 0 tl • 1l 0 0 , 0 0 . ' 

1 ELEV n6i.+,Sl8 I KO 5'4Y, 1. 5q7. 1. 
2 ELE'' !} r)5 ! l.t~ I( 0 97 i ~ 1~ '3!& = 1 ~ 
3 ELEV 6~\5,07 KO 1 l.t2 l, 1. 1 Lt20 • 1. 
4 ELE/ IJih, 3,) KO 21)4 3 • ~- 2 041, t. 

- -----· -· -------------------------· ·--- .. 



WSP2 ;(c1J 10/1)2/77 HAIN r~ANCH PORTAGE CREEK, HIGHIGAN 
KEV 119/23/71; 
L1):.0 ll2/17t76 

P~,ELIHaAqY FINAL RUiii ., 
ROAD SECTICN 31.0 

l'<O. HW CFS HL TW 

0 804,07 Cl.GO', o.oo o.oo 
1 ri65.78 15,00 • dO 8b4d8 
2 800.48 25,00 1,04 865,44 
3 867.3~ 35.CO 1.44 t\65,88 
4 ~613,ld 50,IJO 2.80 8&6.38 

I 
'' 

Mltl ~UAO ELEVATION 880 .GO 
OPENitJG MO, GULV. liElGHT WIDTH cEIIGTH 

tll), CULVER TS COilc 0~ UIA/1 

1 1 22534. J,00 342,00 

'1 

~ J' • 

41 
'•"'-

, ____ ,. __ 

CSK 

li,llO 
15. ll 0 
2 5. 100 
3 5. IJO 
5 C, CJ 

UIS DIS 
IM~HT INVERT 

1161'.t,07 662,95 

,, . 

P~GE1288 

INI 
COEFF 

,012 

, 

\•,',\ 

' ' 

• 

' I 

• 



WSP2 XEO 1~/iJ2/7' 
,;Ev •l9/2J/76 
LOAD 12/17/7~ 

RA TING TA ~Lt: FOP S::'.~TIO~{ 
110 • ELS</ 

u IH1 L 71J 
1 065.dl 
2 dF,6.5t) 
'l eF_,7,33 
4 dli ,.1·J 

HlIN ERINGH PORTAGE CR~EK, HIGHIGAtl 
P~ELIM!~ARY FINAL RUN 

31 .1+ 
A Re A CFS 

a • 1l o. u 
34.6 15.0 
51 • 1 2 5. 0 
73.2 35.J 

134,3 5,,a 

OA= 

,, 
1.0 

---------ACRES FLOOOEO-------
OIHIGE CHANNEL NON-OAH 

. o. a o 
,J • 0 0 
0. 0 0 
0 • 'J 0 

o. o a 
0. 0 C 
0. 0 0 
0 • 0 0 

iJ.OG 
,0 • 0 U 
C!,00 
o,oa 

SFGHEIIT TABLE FO;! 5C:CTIOtJ 31,1+ ----- ---- SEG NO 
t.:Stl , TOTAL 1 2 J 

N C N 

CSH 

15,00 
25,00 
35. 0 0 
s a • o a 

HGE:12~ 

CRIT 
£LE~ 

864.2 
864.3 
864.4 
8&4 .o 

FRICTION 
SLOPE 

, o a 021 
,COU19 
.aco1J· 
.00005 

• 

.. , .... ~-· 

--·---------------------------------------------------------------------------------------------------------------------
1 or 5CrlA."\GE CF 3 1 i_:j • o. 15. a. 

1 ~. 1/::":LUGI1Y FPS • 4 .~ a. a o , 4 3 a • a a 
c DISC•1A.:c~r C'F.:i 2 S. a. 25. 0, 

2 5, 1/E:LGCifY FPS • 4') o. a o • 4 g 0 • • 0 
3 DISC.t~..l..;GE CFS 35. u • 35. a • 

.~ 5. ',f£:l.()(JfY FP~ .48 o.oo .48 0 • 0 C 
4 0:.31:H .. --'G: f.FS 5 ,J • u • 50. 0. 

50. Vf:U)1~l TY FP'.:,; ; 3 7 0. U U .3 7 a • o o ,, .. 
1 E:...EV 665.8:!. , KO 1044 • 1. 1042. 1. 
2 EL EV of)6,5G KU 131-~ • 1. 1611 • 1. . 
3 Et.EV 6h7,33 Kd 3(11 f> • 1. 3014. 1. 
4 EL FV %9,19 KD 69'+'+• 1. b 9Lt 2 • 1. 

,, 

I',\. 
' ,' 

I 

I . 

- -~~ -
·---------------------- --=--

. ' 
i•• -·---·-·- - -..... ·--· ···--·-----



.. Ii 

WSP2 XE~ 10/02/77 
f!EV 0S/23/76 
t..OAD 12/17/76 

RAT H,G· TAflL.E fo,:. S~CTlOtl 
lhJ ~ EL!::1/ 

J 6h3,7~ 
1 ~fi5.8t+ 
2 d 60. 5 3 
3 d~7,35 

Mf.IU ~P.ANCH PPP.TAGE CR€EK, rHGHIGAN 
PRF.L!MI.~ARY FINAL RUil 

31 ,2 DA= 1,0 
AREA CFS ---------ACRE'S FL OOOEO•----•--

OAHAGE CHANNEL NOU-OAH 
0 ,0 G,O 

35 .3 15,0 0, 0 0 0,00 ·o. o IJ 
s1.a 25. a 0. 0 C 0, 0 ~ .o. 0 0 
73 ,g 35,0 0,00 0, 0 0 a.co 

" 6~9. 20 134 .o 5,0, 0 o. 0 0 o.oo ~ • 0 iJ 

<::F"r.MnJT TABLE F GP ':::Ff:Tltltl 31:2 
SEG MO 

CSH TO TA L 1 2 3 
N C ll 

PAGE130 

CSH CRIT FRICT!ON 
ELEV SLOFE 

15,0G 864. 2 ,ODC20 
25,00 864,J , 0 OClB 
JS, 0 0 8&4,4 ,00013 
50,00 864,& ,oauqs 

------------------------------------------------------------------------------------------------------------------------1 0!:::Ct1A1~G~ CFS 
l t; • v'C:LUCITV rrs 

2 o:scrl:..r.G~ CFS 
2". VELO GI TY FFS 

3 CJISCHt;~G.: CF3 
:l5. v't: .... oc I TY FPS .. DI :.,(:HA ~GE CF.3 
r; 0. ,V::.,._iJC I TY F,--S 

1 ELEII l65,8e Ku 
'2 ELEV Of.b,5~ KO 
3 t LEV 167.35 n1 .. EL£\/ 869.2L' KO 

•I 

-..... __________ ., ...... ·---

1 5, o. 
• ,2 0,00 
25, 0 • 
,Sil 0, 0 ,J 
.i r, i Qi 

,s7 QI O (J 

5 U • 0 • 
;37 0, 0 0 

107 e. 1, 
1 d5Ci, 1, 
3 l'5 '1, 1, 
6~,:l"1'1 1, 

-. ~·--~-----.. ·~ 

15, o. 
,42 0, 0 0 
25. 0. 
• '•8 0 , 0 0 
35= 0 = 
... 7 0 • 0 !J 
5,, C • 
,37 o.oo 

1G71, 1, 
1b't7, 1 • 
304 7. 1, 
69&2 • 1, 

•' 

" ' 

________ ,., ____________ ····-

••,,\ ,'' 
' ,,~· 

• 

J.' 

,,. .. 1 

-



WSP2 XcQ · 1C/G2/77 
r',E\' 1\S/23/?6 
LOAD 1~/17/7; 

I 

MAIN ARJNCrl POPlAGE CREEK, ~ICrlIGAN 
P~fLIMI~A~Y FlNAL RUN 

,f 

---------------------------~--81/80 LIST OF INPUT a,TA------------------------------
Ct1/\NGF. DISCHAP.,:.E 1331 
0'.[SCHAr!GE -1. 1u. 1s. 20. 25. 1332 
EN fl 1333 
CCJMPlJTE' 31,0 :$2,1+ 31,2 

1 
1334 

-----------------------------•£ND OF BJ/80 LIST----~----------------------7-. 

.. , 

,. I 

·' 
.,, 

'' 
,;,, ,, 

-

F'AG031 

" 

, r 

-------------. ..., ... ~ .. ~•--- ----- ...... . ,,______ --·- .. .,,,. ___ _ _ __ ,. ··-----·--------

. . 

f 

'•·,1'.., 

-

., ,, 

' . 

-



• 
co -t?u re Jt," 32.1 • 31,2 1334 

4 

-------•-•-•-·-·---·--·-•-·•-STl~TING DATA FROM PRE¥IOUS GO~PUT~TIONS----•-------------------------

.--------

.... 
. " 

,· 

- • ~ ·e 



,, 

WSP2 ,<CU 10/,)2/7/ 
.~f.i/ IH/ ~1/ 76 
LUAD ll/l7/7b 

NAT IMG TA!llf. FOC s:::crr or{ 
110. ELEI/ 

0 86,. 20 
1 ,,,,,;,43 ., Boo,il7 

BtstH< F•JLL !b 7 • 2 
3 8"7,52 

H:.Iu ERANCH PORTAGE CREEK, eICHIGAN 
PNEL!MI~A•Y FINAL NUN 

' 31,0 DA= 1,0 
AREA CFS ---------ACRE:i FLOODED--------

OtMAGE Ct-t~NNEL NON-DAe 
D,O o. 0 

13 .a 10.0 , 0, 0 0 0, 0 0 'i) • 0 0 
2 0 , 7 15.0 0, 0 0 o. 0 Q ,0 • 0 0 
2Ei .4 11.s IJ. 0 0 o. 0 IJ o; a o 
35.2 20,0 0, 0 u 0, 0 0 o.oo 

4 of,9, 21 157,2 2s:o 0,01] 0, 0 0 0 • 00 

SEG:-1t::H TAaLE FGP :; E.~T IJU 31.u 
S C:G NO 

GSH TOTAL 1 2 3 , 
tJ C N 

1 DISCHA~G: CFS 10, o. 10, o. 
10, VccO•:ITY FPS ,72 0,00 ,73 0,00 

2 L1ISGHA~Gt: CFS 1,. 0 • 15, 0, 
15. 1/i.LOC l TY FPS , 7 2 0,00 ,72 u.oo 

3 LJI :::c t-<A :;:i-;f: crs 2J. 0 • 20, 0 • 
20. VC:LOCITY FP..:;' , 51 0,00 ,&1 ,og 

' J!SCrlt,..;,GE CF~ ~ 5. 0 • B, 7, 
2 5, VELOCITY FPS ,24 , 0 5 ,27 ,08 

1 ELEV dt:>6.43 ~~n l5 ll, 1, 3!i!i. 1, 
2 EL£\/ ,:jfi6 .3 7 KO 62Y. 1 • 627. 1, 
3 FLF.< 067,52 KD 123 0, 1. 1218 • 11, 
4 FLEV 869,21 K,l 5231, 25, 3794. 1~12, 

,. 
,, ,, 

., 

- ,_, ___ ..,_ e 

r~GE132 

CSI, CRIT f<.IGTION 
ELEV SI. OPE 

10.00 8&5.Ei • 0 0 08 2 
15.~0 665,7 , J j 05 7 

2 0, 0 C e&s.a ,OOC26 
25, 00 8&5,9 --•·• 00 OD,?., - · 

! '~ 

., ' 

~ 

~•,, l 

;'', 

. ' 

J' 
! 

' ' 

-__., 

--------·-- ----·---------



,, 

MSP2 Xc<l 10/ui'/H 
F'[v' 0(J/23/7Q 
LOAD 12/17/76 

I 

) 

OPEflI11,; 
rio. 

1 

-

M.O.I/1 DR.ANCH POP. TtGE C~£EK, t<ICH) GAN 
PRELIMI~A~Y FINAL RUN ., 

ROA~ SECTION 32.J 

NO• t!W CFS dL , .. 
C 065, 77 o.uo 0. 0 0 0. 0 0 
1 867.95 10. J 0 1. 26 866.67 
z 860.60 15.QO 1. 76 867.(14 
3 070.\J9- 2 o. r o 2. 4d 867.61 

" d72,50 2 5. 0 0 3. 28 869 • 22 

MIN ROAD fL[vATI • rl 8 7?. <,O 
110 • GULv, HEI[,HT WIDTH LErlGTH 

CIJLl/1:RTS CUD£ 0~ Ll! ~H 

1 12!11. 2 • 00 o o. a o 

CSH _ 

o.oo 
1n.co 
15.00 
2 c. no 
2 s. 00 

UIS DIS (NI 
INV .E RT INvERT COEFF 

865. 77 il65. 76 • 0 2 ta 

'' 

'\, -----------------------·. ·--·------ _;.;:. __ _ ..-~ _,. Ill,- • ' .... ,. __________ _ 

l•AGEii330 '" 

., 

'l't 

~,· 

.. 

t• \ i .... I 

., 

-



·::::-----------------, ~ 
________ ,.._,,,,.;,•-·--··- - ---

• I 

' 

~~P/ ,• :o 
1,:.11 

L 1.:. J 

:;.u/J211r 
}'"/21/71] 
1c'/17/7(; 

t<A I u it, iA~v- ~Ur' S~CTlOij 
llO. ELL'/ 

Ji ~h5. z,; 
OAtJK FIJLL dh7,2 

1 8r,7,q5 
2 %8,ao 
I ,;70,0'! 
4 872.50 

M..\.::::1 ..:r-:,H:~:µ PUP.1".YC;:=: C~::!:~, :-1_:_~H.i:G~'l 
P~E 1.!11It-.\~V Fifl,1L i:-_:nt 

32 .1 + DA= 1.1 
AREA CFS ---------ACRES FL0005: •--------

O~M~GE CHAtJ.'lEL NOf~-DAM 
a .J 0. 0 

26.4 7.3 o • a a 0, 0 •J o.oc 
54,B 10.a 0 • 0 U 0 • 0 !) u. a o 

11 ~ .2 15,-(l Od U o. o a 0 • 0 0 
2.'~!j .1 20.0 o. a o 0, 0 0 o • o a 
977, 1 25,IJ 0, 0 0 o. o a o.oo 

SEt~MEtlT HtJLE FO~ ,ECT !Ofl 32, 1 • 
SEG Ma 

C!i M TOTAL 1 2 3 
N C N 

GSH Ct='IT 
ELEV 

10.oc 8Fj?,6 
15,0\J 365.7 
20.00 865. -~ 
25,0C 805,9 

·----------,.--

rn;crroN 
SL • Vi.: 

,00003 
• 0 [) GO 2 
.oocou 
, 0 0 00 Q 

---~----~--·---------·------------~----------------------------------------------------------------~--------------------1 DI~C,U\ ;Gt: LF.3 1 0 • o. 9. 1 • 
i ij. Vr~lll\ .. ';I iY FF S • 2 2 0. 0 U ,, 2 3 .05 

2 [J .i.. .::.GH l-~ GE CFS 1 S • u. 12. 3. .. ., 
.!. s. ,',"_';.>](~- .. •• 0 .i g • U 3 .21 • a r, 

3 Jl _;c, 1 .vc,i.: CF:; 2 a. 0 • 1?.. R • 
2 0 • Vi:LOcl rv FF3 .11 • U 2 .14 • ai. .. UISGt11-t,.GI-:: er:; (~ 5. 3. B. 11,,, 
25. VO::LOC!TV F0 S .a4 • a 2 .u& , C 2 

1 EL ~ 0(>7,q0 ~• 181 5. 1 • 1727. 01. 
i EL ~ "3 r> ,i • A!) KU 38113. 7. 303J. 776. ,: 
3 EL V 8/U,U'J KD 9 52/J. 1%. 5&24. 3700. 
4 EL V '3/2,5j) KIJ 37105. ~ 4650. 12 051 • 20397. 

------

• 
• 

e, •· 
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l-l~lP2 .O:t:Q 10/C2/77 
r~E•J U':/23/76 
L.OAD 1211,11b 

~1:.!rl 82.~,UCtl PORT.l.GE: c;,E[K, t':lCHIGAN 
?~~L~MI~~~y Fl~AL RUtl ., 

---------------------------,--dC/dU LI~f OF I~PUT OATA------------------------------R!·ACtt 14.6+ 1. 2JSI. 209. 
RE~CH?. 14,7 
~f.Ai...:11 14.7 1. 1. 1. 
SEr-,MctlT 14.7 1 ---+t"'" ,...,,;-a--=-:2s. 
/JV'\LllF .125 

t/V t,LUE 
SF10MFtlT 
rN;\l llf. 
s£r.nrn1 

i:tiflTAALE 
ROM 
B~P 
Gir1t1t~ 

E.l • flT t~LE 

• Q 5 5 
14,7 
.12s 
14.7 
--225. 
-1 u,. 
.. l!J 2 • 
-5J. 
=llJ. 
u. 
1. 3 5. 
2 f:J!). 

I l u , 

15.( 
: ~;. ,) 

bll.o. 5 
-L~.1 
7,o 

SEl~TIOt~ lG,•j 

ENflTAAI.': 

•GJG, 

-c!,J 1:,. 
-sa. 
- 7. ii 
1 1. 1 
:. QI). 

~~o. 
Rt-ACH 15,2 
SLGMCIIT l~i • 2 
tlV/\LUE ,.)6 
SE(';M[r/T 15.2 
iJVttLUi: , j4 
~El~MEllT 1~, .! 
IN'\LUE ,,.,,6 
SECTl•m 15,~ 

-

z 

3 

az '3. 
dl3, 
..j15, 2 
Blt,3 

311 .7 
81~.2 
31 ~ ,4 
AZ!., d 

z.r 

rlt1.l+ 

' n11. 3 

flt: J. 
::12 3. 2 
.J2!.'l 
dl'j,'1 
~11,2 
·,J ; • d 

c\O 3. 3 
dlJ,:l 
d .! i. • 4 

1. 
1 

2 

3 

,, 
u 

N 

-225 • 
-151, 

- 25. 

". 
15. 
1 /jr;. 
z t'i. 
3 1,} • 1 

3 Q. 

2 
0 • 
-13. 1 
13, 1 

-6iJI). 
- 4'i 1). 

- '3~ I) • 
-1? 1J, 
-13 I 1 
..! • 
1~.1 
1 50 • 
2 ~~ • 1 

C 

II 

310 •·1 , 

82,J • 9 
818,2 
811.4 
811 • .3 

811. 1 
a12. 
815,5 
d2,3 • 

.7 
810. 5 
810.4 

B 23 .6 
flZ2. ci 
021.2 
bl ':t. 2 

818.3 
dU9.3 
816.3 
820,4 
82 1L 

4o, 
- 15 • 

-zoo. 
-1 27. 
-75. 
-2 0 • 

2, 7 
-7.6 
13,1 

-550. 
-4 ~-J. 
-25J. 
- 1 !JO• 
- 1 ~ • 1 

,5 
j • 

·~ 0. 

8 20. 
817. 
811, 2 
810,7, 
606.9 
811.6 
812.6 
817, 8 

814, 
Bld,3 

8 23. 4 
fl22,3 
~ 20, 6 
81~, b 

810 .5 
8() q. 
01/i,3 
e 22. 1 

1COA 
1008 
101 
1U2 
U3 
104 
105 
1u6 
1U7 
108 
109 
110 
111 
112 
i 13' 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
t 26 
1 27 
128 
129 
130 
1 3'? 
132 
l lJ 
134 
1 35 
13,; 
1 l 7 
138 
1.39 
i 40 
141 
142 
143 

-~·-- ··--------

/ _,_.,.. 

-"" . --------

PAGE 2 

,.. 

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



,, 

liSP?. .i'.. f.CJ \C/J?./77 H~rlt OR.~l 1CH Pl)RTAGE CREEi(, /'1!1:HI•GAU PAGE. 3 . 
/•,.:'.•{ ~9/23/7F, Pr~f':L!Ml l\'A!~V F Irlf,L f.'..llN 
L.'.JALI 1U!7t7& 

'~ 
-~ ............................................. ~ .. ,--d 0/ofJ LI~ T Gf I llPIJ 1' O~TA••-•-•••••-•~•-••••••••••••••• 

-.J 7 II• IJl·I, • 17 11, ij ;!1. ~ -1'10. 820,, 
1 "" -14 s. ~1 J. d - 1.rn. 81R.2 -115. 616, 145 

- :l J • 31 '+, 1 .. 6?. d12.9 -LtO, 612,3 11t6 
-15, 812 I 5 -13, au~.2 Q • d Oct, 9 1 "7 
1s, 6J~.5 3 c, J10, 4 '1 I •o 12. 6 1 lt8 
':JO. 8Ll,3 1 4• , l>\4,5 190, 615, 6 149 
2J•} I 81'"), 1 • 2 G3. 816,2 215, 818,8 150 
221. 821. 7 2 2::. .1 0?6. 151 

EtJf1T11.ijLf. t 52 --- --,---
RE fl Cd 15,4 1, 8 o. 8 0, -1s3 
St:G,•1nn 113,4 l ti - jJ, 75 15 It 
IN /\LUE • ') 6 155 
SECM~NT 15,-. 2 C J3 1 7r_j 156 
tN"\LU~ , 0~ 5 157 
St:. i"; '1Ft! T 15.~ 3 N 221,l 153 
f.l\J/\UJE , i}O 15g 
c:;, / "?' Tn ~I 15,4 , en 
..,._ '•' ' .I.."' ... vu 

-17 ~ I 83 J • -17 ti, b 21, 2 -160, 820 ,5 Ht 
-145, t11~.e -1?. D, 8 18, 2 -115. 816 • 162 
-9u. 6!'..1 -65. 812, 9 -i.e. 812,3 163 
-.n. 75 a1<+.?. :? ~. 2 5 814 • 2 23,25 809,lt i Clt 
27.~5 L~i)•~.4 n, l5 8 \<,, 2 2 q. J5 d 1". 2 165 
~:,. L: 5 ., I) 1 • ~ 3 2, 75 8'jSl.4 :\2,7'i 81'+.2 16& 
33 • 75 t\111 • 2 H, 81J. 4 2 • 012,6 167 
--1 J. o 1 ~ • 3 1 4). 814.5 1,;l O • 8 l5 .~ 1U 
2'J0, o1>),1 2 D3. 8 td • 2 ?15. 818,8 169 
Z? .l • 821,7 2 21. 1 828, 170 

ENOT.\BL:' 1 71 
Ric ~CH 1s. ,., 1, 2 9) I 29G, 172 
S[t~M[NT 15.~ 1 II •39, 173 
NVJ\lUf ol ZS 1 7,, 
SE1";,"ENT 15,5 ·2 C 3Y,· 175 
NU LUE • ~ f, 176 
Sl:r.111:Ni !S,5 3 ll 77.1 177 
i'fVl1LUE • ; ,J 178 ,, 
SECT1'1t~ 1 ~- lj 179 

-2 31) • 62 -3 • -210 • 8 22, 2 -216, d 19 ,2 180 
-21't, ,:116, 2 - 1qo. 615 ,9 -140. 816, 101 
.. ti -J. 01:i. 6 -39, a 1s. 2 -37, 813,6 132 
-25. •H L, 1 - 2t.. 810 ,6 -12, 810, 6 183 

~-:\ i J, 810,2 10, aoq,g 2G, 810 ... ld• 
1 l', t -)t}. q 3 s. 815 .5 &4. 818,2 185 : , 
G7, Bn ,,g 7", 8 21, 5 77, 823 .6 1 ~ 6 
77,1 621. i87 

EIHl TA Ill E 1o8 

. ' _______ .,. ___ , ____ .,_ ....... ---·-· ~ .. -~·-·- .. ----- ···-· ·-- ---·- ------·--·--·------·-----·----------



WSP;:> ~\t:<1 10/ u 2177 M Aitl SR.kl_JC!i PQPT ,c\G E C~ELK, M!CH! G ~N f'AGE 4 • 
r-:c:v JS/23/76 PH£Lir1£i\lH.Y' FIN~:_ f<:Utl 
LOAD !2/! 11 7b ' 

,f 

_., .. ______ ·-•--------------- .--80/tlO LIST OF !i!PUT O~TA•-----------------------------RfACH ir-i, 9+ 1, ~so. 351, 169 
~EA C H2 15.s- ,7 190 
RO,iil 1/J,U 2,7 5 ij. 5 (J. 191 
BPI~ 16, (, [', 2 4 1n 
PIU ,,,11). 7 3, 193 
GI~OE 0 ,:>1-:1. 5 81 :\ • 0 • :, 2.7 19', 

-17. 61~.4 -17. d20, 7 -1 7 • 81b, 195 
·15, d!~, -3. 5 818. -1 • 5 6 15 ,6 196 
1,5 li15,6 J ,5 '311, Vt, I\ 818, 1'17 

'' 
17, 81,, 3 1 7, 8Z0,7 17, 8 19, 4 1s8 

Ell l]T ABLE 1 ~g 
SFC:TIOU 16, J 200 

-4'.!•:. 6Z1, - 4C,) • 822, 7 -.s1u·. o 22. 201 
- ,12 G , M21,2 -27 :J, 821,7 -221. 8 21, 7 2U2 

... -------··· -c~ 0 2 • 81 i • 4 -11.). d17, --:i5. 815. 7 2G3 ;-------· - 1 7, 011,4 ~17, 610 ,8 [l, 810, 6 205 4-
17 e 611,Jj 7, 8 l 9, 4 ~ 'j. 8 12, 5 2a6 ~' ':_c' i) ~--------·; d, & 
110, 111~,G 135 • 6 21. l.t 16'). d 22 ,8 2Je ·,. 

'---... ·-......_ -------- I ( I I 'C ) 1/j2. 8.?4, 2 1 d2. • 1 s2g. 2J9 
fa.JnTM-lLE 210 ........ / -
RE r,CH lh,1+ 1, ~ 0, sc. 211 'ii/ z_ ,S RoACH2 1 fi • b ' -1.3 212 

,.,, 
REACH 1 f,. 6 1, 4 I.I'.). ~ 45, 213 L~ DJ Sl r.t1EI~ T 1 :, , fl 1 ti -47 • 214 
INHIJF .oc- 215 ·, 
SEC.MF.NT lfi I i:i 2 C 60, 216 
NVAL'Jf • 1. 4 5 217 
SE!,f1EriT 16.6 3 Jj 132,1 218 
NVIILUE ,,:,") 219 
St:.cr:;r,r~ ltl,6 220 

-'42:lj. OE. - 420, 022,7 -j 7Q. 822. 221 
-32J, 821,2 -27 G. 8 cl, 7 -221. d 21, 7 222 
-20 2:. d1 ~, ~ -14 I.), 817, -':fS I 8J5,7 223 
-47. 81S • 1 - 45, 8 10 ,2 -3:) •' 8 13. 1 224 
-15, -,l ~ • 2 0 • a1i.~ 1 '> • d 12, 7 2 l5 
.l J. dl~,5 4 5. 612,4 hU • d 15. 2 226 
85. J1:,.6 110, t! 1/J. b 1 l 5 • 8 21. 4 227 
16:.l • fJ Z:? , 5 162 I 8 CL+. 2 l ~ 2 • 1 I} 32 I 228 

ENOrAALE 2.?9 
REf,CI! tti,Sl+ 1 • 2 •0, 2GO, 230 
Pf ,\CH?. 1fJ, Ei 2 31 ' 
ROAD 17. ti 2,7 5 U, 50. 232 ., 
8P?. 17 • Q ,l 2 2 .ll 
GIP.DER. ijlb • ,:_\13 I 4 I) • • 0 2,7 234 

.. l •J , 5 817,1 -1:J, 5 8 2 •, 2 -10 ,5 8 1',, 4 235 

· . 
• 

-~ 
,. 

... " ... ~--- --''---·-- ••• I:' i _, ____ , 



~J~P2 YE.Q 10/~2/77 Mt.!rl dP..:.tlCH ?OP.TAGE GP.EE.I(, NlCH!GAN PAGE 5 •· 
?.EV l)'j/2..5/76 PRELIMit,ARY f='nUI.! 2.UN 
LLlAO 12/1717L 

I ,,f 

••----------------------•----•dUdO Li ST OF INPUT D~TA------------------------------
-q.5 .:;1,.,. 9.S tl15.4 10.5 61'4 .4 2 3& 
lJ.5 62 0 • 2 1 U. 5 817.1 237 

~IJ:IT>RLE l 238 
SC-:CTIOH 17. (I 239 

-42 0 • e, S 2 • -420. 822 .7 -:ha. B 22, 2 40 
- 32 G. t12 l, 2 -27 IJ • 821,7 -221. 8 21. 7 241 
-220. old,4 -141) • 817. '-9 t; • 615.7 242 
-1,J.5 8 17 • 1 (.:1'J.5 IJ12, 7 0, 612,7 2 44 
l•), 5 812,6 1 i). t; 817.1\ 50. 817,7 2 45 
11,) • 811.6 1 :!5. 8 ?..1 .4 100. 6 22 .8 2 47 
l -j2. c\24.2 1 B~. 1 032 • 208 

EIWTAALE ,249 
Rl I\ CH 17, 1 • 1. 5 o. 5 W • 2 ';O 
P[t\CH2 t 7 • 4 - 1. l 2 51 
RF C, Cli 17," 1, 6 25 • 6 25, 2 52 
SEC.MCNT 17,4 1 II -25, 253 ' . 
NV fl Lu;:- , 0 f 5 2 54 
S[C.MDIT 17, 4 2 C 2 7. • 255 
NV fl LllE • L• 5 5 2 5& ' !'' 
SE r.t1LtiT 17 • 't 3 N 345,1 2 57 
NV/\LUE .1J75 2 58 
SEt";TTON 17,4 2~9 ~--

-115, '33 3 • -115. 8 2Ei • 4 -105, 6 24. 8 2 60 ~ 

-lj) • ,, I .:122, 1 - 7r;. 81 7 • 7 -25, 815. 3 2 f:1 
-?4, ' 814. -12, 8 13 .8 G • 813.9 2EZ 
1,!. e 1·r.. 2 ... & 14 .n 27. 815.9 2 63 

. 
17, dli, 1 27 • d19.7 175. 8 21 • 7 2 E4 
225, 822.9 2 55 • 8 24 • 345, 826.6 2E5 
3 4 5, 1 631. 2 66 

EtlOHRLc 267 
FEl'\CII 1. 7. :: • 1. 5 SJ. 5508 2 EB 
R[ACH2 tl,"t 2.4 2 69 
ROl,D ' 1 lj. Q 2.7 5 0. so. 2 70 
BPP. ltl, 0 ~ 2 2 71 i 
GIP DER etc:! Q • A11.4 1 o. 5 • d 2.7 272 

- 1 :i. 1:L! r. • l - !*. 9 81':I .4 14.9 8 1 l3 • 4 2 7J 
1" '. 82 ._. • l 2 74 

El~OJA8Lt" 275 
StC.T"OII :rJ • :.J 2 76 

-~OJ, d ,{S • -50 0. 811.d -400 • 8 21, 2 77 
... 3 (I•) • 8l2.1 -20 0 • 823 ,t· -1 01) • 6 zj. 4 2 78 

,, .. , 

I I ,, 
- 1 lj • 6l ~ .1 -14. 9 ;i, 10 • 9 -5. 816. 2 279 ,/ 
s. b.i:I. 4 :!. 4. ':f 8.!.6.·) 15. 824-1 210 
1 i: iJ • c1211.2 2 '.I J • 825.4 ·rn o. ts 27. 5 2 dl 
,15 U. b2i,1 3 5,J, 1 836. 2 ~2 

" ' 

- .e 
~ --·--------------· --·····" ..... - ------------------- - - - -------- ----- - - -



W'SP 2 ) [fJ 10/U21'77 
~~V OY/2317~ 
L~AO 12/17/76 

I 

f1AIM BRANCH PORTAGE GREEK, MICHIGAN 
PRELI~I~ARY FitlAL ~Utl 

f 

---------•---------·-------•--00/dO LIST OF lNPUT DATA------------------~-----------
El~:1 TAnL: 2a3 
Rl ,I CH lfi.1+ l.. s a. 5 D. 2d4 
r<E._ACH2 1..1. 5 ,, ,5 2815 
RCAClf l,ti • 5 l. • 175. 175 • 2do 
SE:.t~MEIIT l ,1 • i_. l. ,, - 31. 237 
NV/\ 1. lJf. .l4 268 
S[-•"'.,MDH 1·">') 

,, , . C 5 0, 239 
NV,'ILUf. • -~ 7 2 90 
Scf.~CNT 1,., • S 3 ti 1':.l • .1 2g1 
NV/\LUf:. • :t 2 5 ___....---·----- -292 
S[C.1 IOfl ,1 , ... 5 293 

- .11 ~. d3?. -101+. 8 ?.8 • -181. 8 24. 7 294 
-15 6. (\2'.! ,8 :.1 H. d?. 3. -106. 8 21. 1 295 
-i:i (1 • U2J.5 - 31 • 8 t':1.4 -25. d 16. 3 2% 
- 1 lj • ::11 fl • J • 8l5od 1G. a16,3 237 
2'5. u !. c; • 15 s a. 319.2 75. 6 21.2 218 
115. d2J.7 1 so• 827,9 19 0 • l 8 ~5, 299 

ENnT>-1f1Lf 3GU 
REACH 1,rJ, ':f+ l. • 2 2il, 2 20 • 301 
R[ACt<2 1,J. ;. ,,3 302 
RUt,U 1 •--,,:. 2~. 7 5 0. 5[1. 303 
BPP 1'-:l, (. 

,, ,, 2 304 
GIP.flt~ .~ ,1!" ' ~)2 :'., ti J. .~ 2.7 JO~ 

- j IJ • 5 ,1 ezi, .L+ - 10 • 4 6£'.Z,b 1 U , Lt d 22. 6 3Q£:, 
lJoS t\24,4 3G7 

ErlDT i,.BLE 3Q& 
~Er,TJflt.'. 19,0 309 

- 266. fp;.,. -2f,F,. e~c.5 -2sa. d 29. 4 310 
-?. oc. (,2 7 • 3 --1:; IJ, 825,4 -1 'J0, 8 23. 7 311 
-·?3. dc1.!. ... lQ • '3 f>l4.4 -10,'4 1110 • 2 312 
-3 Ir; i\1-s.r; 1 ,s ,H6.3 1:J • 4 a10.1 31.l 
10,5 e24.4 s n. d24,2 lJO, d 25, 2 314 
1 5 8 • d2n.: 2 0'.J, 6;27.2 2~ 0, 8<'1,'l HS 
3 J J • {j2 i, 3 150. b26.2 i.: 0 • 8 28. 316 
.. ;J .. ll27 ,'J 5 IJ) • ~28, 55 0. 8 27 .g 517 
6uO. l\27,6 ti ')U • 1 B36. 318 

Et~DT,,Alf, 319 
RE1iCH 1 '-1, 2 l, 7 lJ, 7 0, 320 
sc- ,-;ra:ri T 14. 2 l ti .. zg. J21 
trn 1\L U[ • [! 'J 3,22 
Sf.f.MEtlT 1 'J, 2 " C 3 5 • 323 
tlV;\LUE .css 324 
Sf r, M~~r/T 1 ';:I • ., 3 fl 125.1 325 
NYf,LUE .10 326 
SEf',llON 19.2 327 

• --~---~-~------- ------·--

PAGE & 
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USP? Xt::r) .!.O/CZ/77 Mt r:t t:P.1-.NCH POf.TAGE C rl.E.E:.:. t HCHIGAH PAGE 7 • 
,~EIJ G':t/23/76 PR(LirH t..ARY F.LtU·,L 1,;.UU 
L.!JAD 12111,i'b 

' ---------------•-------•-··-. -H/dl LIST OF ItlPUT O~TA•---------------•-------------
.. 21 '), d3?. -ll 9. 827,4 -199. 825,2 328 
-11,-1. azr;. -99 • s n. 5 -sg. 82J'. 32g 
-29, olt.3 -19 • 816.q -~. n15,4 330 
0 • 815.8 ! 5. a1n.2 25, 817. 1 331 
35. Bl!, 0 ~- 82~.8 75. 825,6 332 
1?.5. d27,6 125 • 1 635. 333 

ENGTA8LE 334 
P,:. t\CH 19.'.:lt 1. 9 0. 90. 335 ., 
RE·r1CH2 zo. 5 - • 4 336 
RCl~O Z O • ~· 2.1 5 J. 50, 337 
ai:i i1 2 J • ~ ti 3 4 BB 
Pl :;-r" 6:rt,9 , , .. 3 lo, 9 ?. • 339 
Gl?,t.Ji f . ,. 

CL - • ,;:~1.1 u • • 7 2.7 3 40 
-lh,5 .:, ?. ., • 3 - 16. 4 8 21j .1 1 b • 4 t!20,1 341 
16 • 5 aa.3 342 

ll•!lT.t:!Bli: 343 
SECTIQrl 2 ,J 1 !J 344 

-1 • 1.f. 1\3&. -141 • 5 323,5 -irJO. 823. 3 .l45 
~5 J. 32 l. - th. 5 8 22. 3 -16 • ._. d 17. 4 346 ,, ' 

-5.1 •Jl~ • 4 5 ,5 816. 16.4 817 ,€, 347 
th. 5 '622.J ~ o. 823. 1~0. 823.r 346 
15.J, 823,1 2 lJB, 623.6 237, 5 8 23. 7 349 - I 

237 ,6 o3S. 3 50 
tNOTAALr" ,, 351 
RE i\Cti 20, 1 .. 1, 5 o. 5 0. 352 . •' 
Rf1,CH?. 2i). 5 -.4 3 53 
Rt:f\CH 2J. 5 1, 9 0. • 9 0. 3 5,,. 
Sf..C:.ttHl T c!(l. 5 1 ll -18. 3 55 
NVl\LUF. • :)75 3 56 
SEGMEUT 2i). 5 2 C 25, 157 
UV!iL:JF .2~ l 56 
S~ r; M[tH :!U • 5 •3 N &• .. 3 59+ 
NV ~LUE ·' • Q 7 5 .!60 
SfC[llHl 2C. 5 3 61 

-1 ljJ. 6"36. -188 • 828,6 -1oa. d36 • 2 362 
-11a. P.,l3 .6 -2ij. 6 21 • S -16. au. 1 363 
-9. 816,4 0. 616, .. 6. 616, 5 3 6• 
15 • 817 • .'i 2 5, 61d.7 so. 319, 1 365 
t; 7. 82! .. 6 63. 822,6 &4, d :!13 • 366 

ENDlARLE 3 66 
Rt.f\f;H 20,9• 1, 5 05. ?.YO, 369 

,-.:, . '-
REMH2 21J • 5 1,7 3 70 
RU~O 21, 0 2, 7 s a. 5 ·J. 171 
tlh () 1. ) " 3 " 372 
Pl;.:-,::, IH8, :3 

,, 
C • e rn. r, 2, 3 73 

-
.,,1.J .. ----------------------'----- ---·--------



hS? 2 ,.C:!:Q 10/:IC/i7 M~IN E~AtlCH FG.;: T bG[ C ~EE.i<, MICHIG.AtJ PAGE B 
., 

.ff J ijC,/ 2,f/7') ??.ELIM! l'lt.~"' FI:ML ~UN 
LO!iO 12/17/7'6 

,f.. 

---------------------------.--01/80 LIST OF I Ii PUT DATA-•••••-----•-----••-----•-•-•• 
GIP CE• e22. 821.5 a • • 7 2.7 3 7<, 

-19.75 <'.)24.1 -19.65 8 2.1 • 5 19. 6 5 621,5 375 
1 ':'. 75 '321+.1 376 

fiinTAAL5 377 
::iE!;!I(JN ~1.) 378 

-237. s 631:J., -2.i 7. 5 823,9 -150 • 82<,,1 379 
-tJU. t,21t I 3 -su. 82~.5 -19.75 62<,,1 380 
-1q.6s 813.3 .. 7. 2 5 dtA,J, 4. 75 tH8,1 3d1 ' ,, 
1~.65 dl~.5 ig, 75 82'-i.1 51!. &25, 3 ,.,2 
1 GU, h25,'9 150, 625,8 2\J O, 626,2 3 83 
25,), 82/i.f, 3 05 , 827 I 3 05 .1 8 38 • 3 5<, 

EIHH~RL!: 3d5 
Kt 1\CH 21 .. 1+ 1, 5 0, sc. Bo 
REl,CH2 21,2 JtH 
REACH 21.2 1, 2 "35, 235, 3::!6 
SF f,rJ[tl r 21.2 _;, ti -20. 3 89 
WJ /\l lJE d.5 390 
SEr.:.nLNT 21 • 2 2 C 22. 391 

,. 
;: 

IN fiLUE ,J5 392 
Sf l,Mf.NT 21.2 3 ti ao.1 393 
HV ,\LUE .175 Jg<, 
SECT:;ON 21.2 3 95 .. ,, .... ,, 

-45. A"+:!• -45 • 622.~ -35. 6 22, 2 3gg ... ... ~ '"' 
-:'3\J, 822.2 - 20, a19,7 ""16, 618,5 <, D 0 
-i'I. l'\i 3 I 0 • 818,1 8. 818, <,Ql . 
lb, ,H 3 ,8 2 2. 8 21. 52. 62<,,<, <, 0 2 
7 1 • ,~2 ~ • b e ~ I 631,5 80,1 838. Lt j 3 

n,nTti~LE Lt O Lt 
~c ACH 2:..,j • 1, Lf 31] I Lt 30 I LtC,5 
RlACti2 21.2 1.l <, G 6 
RLl,i:J 2 2. 0 2.r ::; ,j I 5~. S07 
LIP r, 22.u f• 3 2 "a a 
PIF.r. 8?1,2 1, o 7 8 20, 2 1,67 a22. 1 1 • E: 7 '+:Jg 
Gl P Ot.P. 62 7 • dZf>.7 0 • .7 2. 7 ' "1 a 

•23,8 d2il,q •23. 7 6 c.'6 • 7 23. 'I' & 26. 7 •11 
23. 13 <l2 ~. q <, 12 

ENllT "BLF. <, 13 
SF.C'!InN 2(~. 0 .. 1 .. 

-3'.J 5. d3-3,9 -30 5. 827. -25 iJ • 6 27, 7 <,15 
.. 2. ;)Q. 023 • -15 0 I 82t\,4 -5 0, 829,2 "16 
-,3,8 BCd. q -2l, 7 623,2 --11. e 6 20, 7 <,17 '.., 
-,3 81', 9 11. 1 8 20, 1 2 3 I 7 a 22. 7 "16 ; 
2:3. 8 liZ 1. 9 5 o. 62,.7 1,J '3 • & 30 I Lt 1 9 
ZCJ. 33J.!i J Qi) • 631. Lt] 0 I b 31,5 <, 2 0 
5uO, 63 ~. b O 1) , 832,5 7G O. ij 3 3 I <, 21 

• 

- -,_,_. _____ _ ----···- ------- ... ________ , ______ _ 



SSP2 XEU lO/,JZ/77 
?.EV ll9/ Z 3/ 76 
LOAD 12/1 71 7fi 

I 

HAIi~ BR~tlCH PO~TAG[ C~[EK, MICHIGAN 
PRCLIMlhA~Y ~lNAL RUN 

_.., ______ ,.. ____ .,._._..,_ ......... ____ , -3Qtd0 
LIST OF, INPUT D<TA--•--------•-----•--------•---

4 22 7C a , 1 83~.g 
ENOTABLE 
~EAClt .. 22. U ~ 1 • 
R!:.'/\Ctf2 22,1 
Re f,C H 22.1 1, 
SE:hM[MT ?. 2 • 1 l 
tN 1\i..Uf • 1 
St f1~[flT 22,1 2 
NVf'1LUf ,05 
Sf r,MEt!T 22,1 3 
IN ,,LUE ,125 
srcrroN 22,1 

-17D, 83 3, 
-tj[,, 827,6 
•30. d21 ,u. 
0 • B13,5 
3(!. 82t,6 
Di: I d2 l, 3 
15ll, e~~ .i 

rnnUBLf 
RE" ACH 22,5 l, 
SE.f;t-H:'.MT 22,5 1 
llVALUE • 1 
St-r.NFNT 22.5 '' 2 
~VALIIF ,05 
St (;Ml.NT 22,5 3 
N\!./1,L!lf: 1 lj J 
st:r. non 22,5 

-1fi s. olt 1 , 
• 12 ,J, OJrJ ,& 
•20, ill1,7 
10, 821,lt 
rs. 87'•, 1 
20 0 , d2 l, 5 
.3 j ,) • d.tJ,b 
.5,~ iJ. 1 841, 

EIWT1\BLE 
PE.~CH 22, .:i 1, 
SC1~MENT 22.d 1 
NV f,LUF. ,oa 
SE(,MrtJT 22.d l 
t-lVf,Lll~ • Jj i.. s 
$£.. hT',ftlT 22.B' 3 
Nv1\LUf • 08 
St.CT IOU 22od 

-

5 o. 50, 

410. 400, 
N -32, 

C 5 0; 

N 150,1 

-17 U , 8 31, Fi 
- 8J. 8 26 .1 
-20, ,;19 .3 
1 0, 819,7 
4 J. B21,5 
7 o. 828, 
150. 1 639, 

1 55, 1 SI) , 

tl -25, 

C 30. 

ti 390,1 

-165, 833,7 -,o. 827,1 
- lJ • 8 21, 2 
2 J, 821,5 
1 zi; I 82G,2 
2 25, a10.a 
3 5C , 8 J2, 4 

142 5 • 1 040 • 
N -26. 

C JS. 

N llu, 1 

--------· ~ 

-160. 829. 
-12. 
-10. 
28 , 
51], 
120. 

-150 • 
-25. 
0. 
.JC• 
175, 
25 J. 
3-3 0 , 

622,lt 
8 20, 1 
819,1 
8 28, 2 
8 30. 

832 ,6 
623, 7 
6 2:J .6 
8 23, 6 
6 27. Lt 
O 30, 
a 33. 6 

--·----------------·-----..c.---

423 
424 
4 25 
Lt ~6 
42"' 
428 
429 
430 

·- 431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
4 41 
442 
443 
444 
445 
446 
447 
448 
449 
450 
4 51 
452 
453 
454 
455 
4 56 
457 
Lt~ 8 
4 59 
4 60 
4 f 1 
4 62 
4 63 
464 
4 6~ 
466 

·-·······------

• 

., -· --" -

,· 

, 

; ', 

' I 

-



\f~1:.i ' Q 10/•J2/7 7 HA!t~ dPANCH PCJRT t.GE CRi:.EK, HIGHIGAN PAGE lC 
. 

J 0':Y23/7h PREL!MHARY FI rlt,L P,UN 
L ~o 12/17/7~ 

I .. 
-----------------------••·•.••00/dO LIST OF INPUT OATA•••••-••••-••---••••""•"•-•••• 

-10 0 • 84). - 1/i () • 8!5,4 -150. 833, 467 
-1 tJ O. !j.~ j. 2 - 75. 827.8 -2b • 8 25. 3 <, EB 
-2. 'J. 623.~ -HI. 823.7 o. 8 23, <,69 
1 U , 8~3.1 2 :J. d23, 25 • , 82<,,8 4 70 
35. aii:,. J 55, 8JO,S 95, 83<,,3 4 71 
110. 63.,,1 110 • 1 81+3 • "72 

fNOTAfiLE <, 73 
R01\0 2 3. G 2.7 5 o. 5 a. 474 ...,- -· 
BP~ 23,Q 9 3 2 4 75 
Pl CK 8 31. 3 1. f, 7 8 24. 2 1, 6 7 630,2 1,67 <, 76 
GIPDEP. o:i1.+. 63 ~ rll. 1- :!. 5 .7 ?.1 477 ., 

- ~6 I 65 63'i, 1 -20.55 8 33 ,4 26,55 833,4 4 78 
2fi.65 830, 1 4 79 

ENDTABLc 480 
SECTIOII 2 l, •} 481 

-7 Qt! • ljL.? • - 70 0 • b33, -f, 0 0 I 8 33, 7 48:? 
-:> j Q I 'jJ4 ,2 - '+OIJ • H 3"-, 7 -]• 0. 835,2 4 8J 
- 2 J Q. .~s,. a - 10 ~, d36,3 -so. 8 36,5 4 84 
-26,61i 'IV,, t ·ch, 55 631,3 .g, 05 62Ehi; lt 85 
-,35 822', 7 12, 5 5 823, 26, 55 8 30, 2 <, 86 
26,05 :n~.1 5 a. 6-16,7 lG Q, b36, 7 4 87 
21: ·J. ~\-5 t,. A 3 ai. 8Jf>,9 4L O • 837. 4 88 

.. , 
5jO, 8J7, 6 Ga , 6 37. 1 7)0. 8 37, 2 <, 89 

.,, 
lj iJ J. 837,3 9 aa. 837, 3 10 ll O, 8.37,4 "9 o 
lOJtJ,t 84 ! , 491 •' 

ENO TA8LE <,,2 
REACH +,n. 01 !, 1:'.l, 10. 4g3 
R.E/\GH2 22d~ 't~4 
RE:.IICh +2.J,QZ 1, 1 o. 1), i,g5 
RE'/\CH2 22,d "g~ 
f'Uon ~J. 1 2. i 2 a. 20, Lt r~ 7 
BPP. 23,1 0 2 '+ "g 8 
PIF~ 823,7 '. . b 23 • 4 1. <, 39 
GH:tlFP. d33, d2~. ~ 19. ~ • 7 2,7 500 

.. 3;. 6Jt.2 -35, 829,2 35 • 829,2 s a1 
3 ~. 831,2 502 

ENOlAAL~ saJ 
SEcCTION 23,1 5u4 

-160, 0<1 ~ • -1n a. 8,l5 ,<, -150, 8 33, 505 
-1•JiJ. 83 l , 2 - n,. d27,b -35, • a 31, 2 506 
-35, sn.2 - 16, 8 23, 7 -6. 8 22. 9 507 

,, 
·i"-

6, 823. 16, 823,4 ~s. 8 29, 2 508 
35. 3H ,2 5 5, 8 30 • 5 95. d3Lt, 3 5 •9 
110. 0.S:i,1 112, 842. 510 

EtiDTABL[ 512 

•• i .._.., 

·---------·---· --------·-·------'----



WSt,;~ >.'t:O 10/0,?/77 
1.EI/ Ct;/2l/7h 

MAitl ~kANC~ PORTAGE GR~£~, N!CHlG~~ 
PRELIHI~ARY FltlAL ?U~l 

LOJ..J 12/1717& 

•------••-•··••••--•·------•••·•8 o/00 LIST Of INPUT 
RE:./\CH +?.3.15 1, ' 50, 50, 
R.~/\81!2 2,5.2 
;.:,E:",\Cil 23,2 1, 3~5; 3't5, 
SScMENT 23,2 l N -30, 
11\'~LUE ,1 
Sf:~MEtlT 23,2 2 C 3J, 
m1 ,~,LUF •• 6 
SF. 1;1-·r:tlT 23, t. 
/{V ;\LL1f- • 1 
SFC'f10N 23,2 

-r;o. 
-Ltt) 1 

-1,). 
2(+, 
I+ 5 • 

£t•U1At1Li: 

3 

843, 
-3 3 J .9 
,;, • 2 
e2:.. 2 
83-5,4 

N 

-60. 
-30. 
0. 
3 0, 
't 5. 1 

't 5 ; 1 

a 3r; .2 
8?.0,3 
823,1 
629,l 
843. 

' ,f 

• ATl-•-·••---•-·-·•·•••----•---•--
513 
514 
516 
517 
518 
519 
5 20 
521 
5 22 
523 

-5o.· 834,9 525 
-20. a2z..9 526 
1u. a23.1 527 
40. 833. 526 

529 
530 

r~LH!•:UTE 12,1) l!a,6+ 12,IJ 530tl 
-----------·-•••---••••-------END OF 80/80 LIST--•---------------------------

,, I 

-- -~ ....... --------------------~--- ---------· 
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HSP2 XEQ 10/04/77 
0~/2 3/7~ 
12/17/76 

PORTAGE TOWt!SHIP CONSOLIDATED qRAIN NC, 1 HICH!G.:.tl 
REV 
LOAD 

I 

RATING TA6LE FOP. ScCTlON 70,1+ 
NO, ELEV AREA 

0 
llANK FULL 

1 
2 
3 
4 

837,90 
839, 6 

839,'38 
841,25 
841,69 
842,76 

0 .o 
14.t 
19,4 
46 .r, 
57 .g 
8 7 .1 

SEGHENT TABLE FOR S~~TION 7G,1+ 

CSH TOTAL 

CFS 

o.o 
12.J 
1s.o 
30.6 
35.a 
5 a. o 

1 
N 

., 
DA= 1, 0 

---------ACRES FLOODED-------• 
DAHAGE CHANNEL NON-OAH 

· 0 • 0 0 0, 0 0 o.oo 
0,00 0,00 o.oo 
0 • 0 0 0,00 0 • 00 
0, 0 0 0,00 o.oo 
0, 0 0 0, 0 0 0,00 

SEG NO 
2 3 
C N 

CSH 

15, 00 
30.00 
35,00 
50,00 

PAGE 

CRIT 
ELEV 

83 8 • 6 
838.9 
839. o 
839.2 

4 

FRICTION 
SLOPE 

.00068 
, 00'032' 
.00025 
.OO OH ... ,-. ~-· 

------------------------------------------------------------------------------------------------------------------------. ' 
1 DI SCHA,GE CFS l ~ • o • 15. 0 • 

15, VELOCITY FPS , 8 0 , 16 • 80 0 .oo 
2 OISCHAeGE CFS :3: 0 • 3, 27. o. 

.10, VELOC ITV FPS , 74 , 27 • 7 8 0 .oo 
J DISCH·A~GE CFS 35, 5. 30. 0 • 

:.:s. VELOCITY FPS , 7 0 ,29 .75 0 , 0 0 
4 DISCHA,,G£ CFS 5 0. 10. 40. o. 

5 0, VELOCITY FPS ,67 , 32 , 7 3 • , 0 0 

1 ELEV 139.98 KO 575. 3, 572, 1, , 
2· El.EV 841.25 KO 166 7, 165, 1501, 1. 
3 f.LEV 041.09 KO 2 20 5, 311, 1893, l.. 
4 ELEV 8'+2.76 KO 3642 • soi. 3038, 2. 

'· 

'r .. 

-

• 

.. , 
.,,, I· 

-



,,, 

HSP2 l(EQ 10/04/77 
i(EV 09/23/7~ 
1.0AD 12/ 17 /~6 

PORT,GE TOHNSHIP CONSOLIDATED ~RAIN N(, 1 NICHIGAH 

RATIHG TADLE FOR s::cTION 70,5+ 
IW, ELEV AREA 

0 
flANK FULL 

1 
2 
3 
4 

8]8.70 
840,4 

6 40, 54 . 
041.~6 
841,g7 
642,94 

0 .o 
14.1 
15,9 
35,2 
l+4 .s 
&g. 7 

SEG"ENT TABLE FoR·~eCTIQN 70,5+ 

CSl1 TOTAL 

CFS 

0,0 
13.9 
15.0 
30,0 
35.0 
sa.o 

1 
N 

f 

DA= 1,0 
---------ACRES FLDDDl:O----.---
DAHAGE CHANNEL ' NON-DAH 

'0, 0 0 o. 0 0 0,00 
o. a o 0, 0 0 0,0C 
0, 0 0 0 • 0 0 0,00 
o. a o 0 • 0 C 0,00 
.o, 0 0 0, 0 0 0,00 

SEG NO 
2 3 
C N 

CSH 

15, 0 D 
JD, DD 
JS, 0 C 
50,00 

.PAGE 5 

CRIT 
ELEV 

FRIC HON 
SLOl'E 

,DO :l18 
, 0 0 l:6 3 
, !10 1)49 

839,4 
839,7 
83 g. S 
840,D --·-;DO ,,31 ·-

1 DISCHAFGE CFS 
-------------------------------------------------------------------------0••---------- , 

15 • o. 15, o. 
15, liJELOCI'TY FFS • 96 0,00 ,g& I~, 0 0 

2 D!SCHAPGE CFS 30, 2, 28, 0, 
:rn. 1/ELOCI TY FFS • 96 ,27 •. 99 10, 0 0 

3 DISCHAPGE CFS 35. ... 31, o. 
35, VELOCITY FPS ,91 , 31 • g4 1n • o o .. DISCHAiiGE CFS 5a. 9, 41, o. 
5 0, VELOCITY FPS , 6 3 • 37 ,90 10, 0 Q 

1 ELE\I 84 0 ,54 Ku 43 7. 1, Lt3Lt. 1. . 
2· ELE\I 841.51\ KO 1186, 6 ... 1121. 1, 
3 HEIi 841,97 KO 1575, 143, H31, 1, .. ELEV 842,94 KO 2825, 498 • 232 6. 1, 

I 

';\ 
. ., 

I-

~ 

- .... 

-



IISP2 XEQ 10/04/77 PORTA GE 1' OWNSHI P CONSOLIDATED qRAIN NO, 
REIi 09/23/7& 
LOAD 12/17/76 

.f I 

ROAD SECTION 70.& 

NO, HW CFS HL TW 

o 838,90 o.oo 0 • 00 0 • 00 
1 8ft O, 7ft 15,00 , 16 ~4 0, 58 
2 841,85 3 0, D 0 ,24 841, Et 
3 84 2, 2 J 35, 0 0 , 24 a41,q9 
4 843,19 5 o. o o ,24 e42,q5 

" 
HIN ROAD ELEVATION 845,70 

OPENING NO, CULV, HEIGHT WIDTH LENGTH 
NO, CULVERTS CODE OR DI AM 

1 1 12 311, 5,50 89,5 0 

., ,I. 

-

1 HICHIGA~I 

' 
CSK. 

c-. 0 0 
15,00 
3G,OO 
35, 00 
50,00 

U/ S 0/S 
INVERT INVERT 

636.90 638,46 

• I 

. PAGE 68 

IN) 
COEFF 

,024 

: I 

" 

.,· 

U-,. t 

:•I., 

·, :1, 

'' 

~ 

r·.t . 1., 

• 



iii ,, 

i[! 

WSP2 XEQ 
REV 
LOAD 

10/04/77 
09/2 3/7(, 
12117/7;6 

PORTAGE TOWIISHIP CCNSOLrDATEO qRAIN NC, 1 MICHIGAN 

,t 

RAT ING' "TABLE FOR S':CTION 70 ,6 QA; 1,0 
NO. ELEV AREA CFS --------•ACRES FLOODED--------

OAIIAGE , CHANNEL NON-DAH 
ll 839,70 0 .o 0, 0 
:1 841,08 10 ,3 1 s. 0 0, 0 0 D. D 0 o.oo 

BAtlK FULi. d 41.4 14.1 20. 2 o. 0 0 0. 0 0 o.oo 
,2 842,01 23,3 30.0 o. a o 0, 0 0 o,oa 
,3 842,35 30,2 J:5.0 0 • ll 01 o. 0 C 0, I) 0 ,. 

643,25 51,6 s a. o 0, 0 C: O. D 0 0,00 

--··' - -· 
SEGMENT TABLE FOR·5~GTION 70,8 

SEG NO 
CSH TOTAL 1 2 3 

N C N 

1 OISCHARGS CFS 15, o. 15, · o. 
15, Vi:LOCHY FPS 1, 46 o.oo 1,46 0,00 

2 OISCHA,GE CFS 30, 1. 29, o. 
-H, ~ELOCITY FPS 1. 3 7 • 29 1,37 0 .oo 

3 01-SCHARGf. CFS 35, 2, 33. o. 
3 ~. JELOC!TY FPS 1,29 ,35 1.:10 0 • C 0 

" 0 I::iCHA;.G >:: CFS 5 o • 6. 44, C • 
5 Q Cl >ELOCITY FPS 1.12 , 42 1,16 0 , 0 0 

1 ELEV 641,08 KO 232, 1. 23 0, 1. 
l El.EV ,342,01 KO 72 7. 10. 716, l.. 
3 ELEV ~42.35 KO g61. J4. 91+~. 1, 

• ELEV 643,25 KO 1914, 233 • 1681. 1, 

. ! 

'> 

~ 

- . - .... 

PAGE 7 

CSH CRIT FRIC TlCON 
ELEV SLOPE 

1_5.00 840,4 ,0041L8 

30, 00 840,7 ,00 169' 
35, 00 840,8 ,QC1i~6 
50,00 841,0 .oo~E>& 

·---- _,- -~· .. ' 

,_, 

• 

-



USP2 XEQ 
REV 

· LOAD 

10/0"177 
09/23/76 
12/17/76 

I 

RATING TAOLf. FOP. S~CTION 70.9+ 
NO, ELEV AREA 

0 6lt0.QQ 0 .o 
l 8•1-•2 10 , 7 

IIANK FULL 841,7 1 I+ ;1 
2 a.2.22 21.7 
3 a.2.51 27.2 .. 8 .. J.35 46,6 

CSH TOTAL 

PORT~GE TOWNSHIP CONSOL!O~TEO qRAIN NC. 1 MICHIGAN 

CFS 

0,0 
15, 0 
20 • 2 
30,0 
3 5, 0 
5 a. o 

1 
N 

,. ., 
0 A= 1, 0 

----•----ACRES FLOOOEO-------
OAHAGE CHANNEL NON•OAH 

· 0, 0 0 
·O, 0 0 
0, 0 0 
0, 0 0 
0, 0 0 

SEG NO . 
2 
C 

o. 0 0 
0, D 0 
o.oo 
0 • 0 0 
0, 0 0 

3 
N 

0,00 
0,00 
o.oo 
O,DG 
0,00 

CSH 

·15.00 

30, 0 0 
35 • 0 0 
50. 00 

PAGE 

CRir 
ELEV. 

8 

FII.ICTIOH 
SLOPE 

. 84G, 7 ,00 J&7 

841,0 ,00202 
841,t ,00159 
841,3 ···-·;oo 08,1· 

----------- ----------------------------- -- ----------------------· --------------------- -- ----- ---. -- ~. '" ----·------- -----; 
t • .::SCHA1;.G£ CFS 15. D, 15, · D, 

15. VEI.OCITY FPS 1,40 o.oo 1,40 0,00 
2 OISCHA!.iGE CFS 3 0 , o. 30. o. 

30. VELOCITY FPS 1,45 • 31 1,45 0 • 0 0 
3 OISCttAKGC: CFS 35, 1, 34, o. 

.35, VELOCITY FPS 1,40 , 35 1,41 0 , 0 0 
4 DI SCHAc-.G E CFS 5 0. 5. 45. o. 

50, VELOCITY FPS 1, 24 ..... 1.30 0,00 

1 ELEV 841, <,?. KO 2t.. 1, 1. 245, 1. 
z· f.LEV 802,22 KO 6&5. 6, 65 7, 1. 
3 ELEV ,,. 2 ,51 KO 875, 2 3, 851, . 1. .. ELF.V 8<,3.35 KO 1666, 16 Lt• 15 OQ. 1 • 

: f•,,,i 

i ... : 
•.'' 

-

• 

,. 



-TABLE OF •ALUE~ FOR BPR EQUATION 
COEFK AKB OGTAK SIGMA OKE OKS ' H ALPHA ALPHAZ BRIOA APP;.R ADIT 

.2434 ,2434 0,(1000 ·0.0000 0,0000 O.lli"OO:J ,8 4 70 1,000.0 1,0000 13,3336 12,3557 12. 21~31 

OCRH 840.57 ~BCRIT= 
., 

,5590 • 55 ';I 0 0.(1000 ·0.0000 0,0000 0.0000 • 7181 1, 0000 1, oo oo 2 o. 4797, 26,65'+1 23. 3,ogo 

or,RIT 640,~1 KilCRIT= , 
• fi486 .tiltd6 . .o.ooo.o 0.0000 0.0000 o. 11000 .&8 72 1.0000 ·1. 0000 2 3.- 1273 32,2211 28, g.421i 

OCR IT 040,8 • Ka:P.IT= 
• '75 37 , 7537 0.0000 0.0000 0,0000 0,0000 .&531 1, 0900 1,0000 30, 7,498 48,9363 lt7. 7·1q,. 

OCR IT 041, 10 KBGRIT= 

., 

r 

-1.:, :..,,.,. 

'! I 

I : . .., 

,, 
i •:~. !i' 

'· 

" )"•, 

·, :1 

• 

i- -



•li/ 

WSP2 l<E'l 
REV 
l.OAO 

·' 
' ' 

10/0"/77 
og; 2311& 
12/17/76 

I 

BRIOGE TY'PE 2 

-

NO• 

0 
1 
2 
3 

" 

PORTAGE TOWNSHIP CONSOLIDATED qRAIN NC, 1 

.. 
ROAD SECTION 71,0 

· HH CFS HL TM 

8"0. ao 0, 0 0 · 0,00 o. a o 
8l+1.56 15.00 0. 00 641 • ~6 
642.33 30,GO , 0 2 642,31 
d4Z.61 35.:) a • 02 A42, 59 
8lt3.41 so. a o .02 64 3, 39 

-------····· 

MIN ROAD ELEVATION 64 1. go 

GIRDER BOTTOM ELEVATION= 64 5 • 70 

~--

HICHlGAN PAGE gs 
' 

CSN. 

c.oo 
15.00 
30,00 
3S,00 
sc.ca '-~i 

·---~ ·-· .. ·-·-~---•---:" ,~-

OIPENI NG lfo,= 1 

'; 

·~" 
':'"'· 

• 



., 
1 

2 

3 

" 

1 
2 
3 
4 

WSP2 XEQ 
REV 
LOAO 

10/0V77 
0S/2 3/7~ 
1?./17176 

PORTAGE TJHNSHIP c·oNSOLIDATEO DRAIN NO, 1 H:tCHIGAfl 

i 

RATING TA8LE FOR SSCTION +71,05 
· MO. ELEV AREA 

0 840,20 a.a 
1 8s,1, 74 11.6 
2 ds,2,43 24.4 
J 8't,2,69 29 ,5 

" 8lt13,46 45,1 

SEGME~T TABLE FO~ SECTIOH +71,05 

CSH TOTAL 

DISCHARGE Cf'3 1 5, 
15, VELOCITY FPS 1,27 

Dl SCtlA SGE CFS 3 0, 
3 0, V!"LOC ITY FPS 1. 24 

DI,5GHAi-:,GE CFS 35, 
35. VELOCITY FPS 1 • 19 

OISCHA1{GE CFS 5 0 , 
~o. V£LOC!TY FPS 1;11 

ELEV d41,7't,·KD 22 6, 
ELEV .11.12.1+~: KO 67 6, 
ELcil 842.69 !<D 91J J. 
ELEV 843 ,46 KO 1 711, 

·!1 

r 

-~ 

DA= 
CFS 

a. a 
15,0 
JO.a 
35. 0 
5 u. 0 

1 
N 

o. 
0,00 

0, 
0,00 

0, 
0,00 

0 • 
a.oo 

1, 
1, 
1, 
1, 

~ 

~ ,.....Jo: 

" 
1,0 

---------ACRE~ FLOOOED-------
OAHAGE CHANNEL NON-DAH 

· o. a o 
.o. o a 
o. a o 
0. 0 0 

SEG NO 
2 
C 

15, 
1.21 
JO, 

·1. 2 3 
35, 

1, 19 
50, 

1,11 

2 2 Fi, 
074, 
901. 

170 g, 

0; 0 0 
o.oo 
o. a a 
a.ca 

3 
ti 

o. 
o.oo 

0, 
0,00 

o. 
o .o a 

a. 
0,00 

1, 
1, 
1, 
1, 

0,00 
o.oo 
J,00 
0,00 

CSN 

15,0U 
30,00 
35,00 
50,00 

PAGE 10 

CRlT 
ELEV 

· ee.1.1 
81+1,I+ 
Sit 1 ,5 
81t 1, 7 

,., 

FRICTION 
SLOPE 

, 00 432 
• o o 197 
• o a 1s o 
, 0 0 U65 

·t•' ' i' i., 

.l. 

• 

,_ 

;: 

,.,IOI• 
_,_,., 

;, 

I 

~-



WSP2 XEQ 10/U4/77 
RE:/ OS/23/76 
LOAD 12/17/76 

I 

RAT lNG TABLE FOrc ScCTION 71 ,1 
MO. ELEV AREA 

0 84 0, 70 0 .o 
1 8 4 2, 21 11.4 
2 842,78 21,5 
j s1 .. z.qq 25,4 
4 0 43, &4 38,4 

•• SEGHENT TABLE FOR.SECTION 71,1 

CSH 

PORTAGE TO~NSHIP CONSOLIDATED QRAIN NO. 1 

CFS 

o.o 
15. 0 
30.0 
35. 0 
5tJ,O 

1 
N 

',1. 

OA= 1.0 
---------ACRES FLOOOEC-------
OAHAGE CHANNEL NON-OAH 

0, 0 0 
0, 0 0 
0, 0 0 

'0, 0 0 

SEG NO 
2 
C 

o.oo 
0. 0 0 
0,00 
0, 0 0 

3 
N 

0,00 
·o. oo 
o.ou 
0. 00 

cs" 

15,00 
JO. 00 
35 • 00 
50.00 

P~GE u 
"' ' - I 

''rl 

l i • •• CRIT FRIC Tl ON 
ELEV· SLOPE 

ac.1.0) , 0 r! 474 
841,9 .~02a9 
842, 0 • 0 0 23 5 
84 2,2 ,00137 

-- ... --- .. -------.. -- __ ... ----------------------- --- .. ----- --- ------ -------------------------- -- --·-----------------------------
. 1 DISCHARGE CFS 15, 0. 15. o. 

:!.5. 'IELOCITY FPS 1,32 0,00 1•32 o.oo 
2 OISCHA~GE CFS 30, o. 30, o. 

3 0. ~ELOC IrY FF S ' 1. 1+0 o.oo 1,40 o.oo 
3 DISCHA~GE CFS 3 5_. 0, 35. o. 

35, VELOCITY FPS 1,38 0,00 1,38 0,00 
4 OI.SCHAKG£ CFS ~o. 0. 50, 0. 

50, IJELOCITY FPS 1, ]0 O,OG 1. 30 0 , 0 0 

1 ELEV d42,21 KO 218, 1, 216, 1. 
2 ELEV 642,78 KO- 55d, 1, 556, 1, ·-
3 El.EV 842,99 KO 722, 1, 720. 1, 
4 ELEV 643.611 KO 1351, 1, 1349, 1, 

j ~ . 

. I. 

-

• 

1' 

'I•·• ··-.......... 

' .: 



2 

3 

4 

1 
2 
3 
4 

WSP2 JEQ 10/04/77 
P.E:V 09/ 2 3/7(> 
LOAD 12/17176 

PORTAGE TOWNSHIP CONSOLIDATED DRAIN NC, 1· HICHIGAN 

RAHNG· T.\8LE FOR S':CTION. 71 .2+ 
NO, ELEI/ AREA 

0 a 4 a. 10 0, 0 
1 8 42, 77 21.2 
2 843,42 34.0 
3 843.57 37 .a 
4 8 44 • 1 7 49.7 

SEGHENT TABLE FO~ 'iECTION 11. 2+ 

CSH .TOTAL 

DISCiiARGE CFS 15. 
15. VELOCITY FPS ,71 

ilISCHA1<,GE CFS 3 0 • 
30. V~LOCITY FPS • 8 g 

OISCMAKGE CFS 35, 
35. v.::LOClTY FPS ,95 

OISCttAi:;GF. CFS 50, 
50. VELOGITY FPS 1; 01 

F.LEV 642,77 , KO St+S, 
ELEV 043.42 KO 111 q, 
ELEV 81t3,57 KO 1275, 
ELEV 844,17 KO 1 g16, 

,, ' 

-

DA= 
CFS 

0,0 
15.0 
3 o. C 
35. 0 
5 a" o 

1 
N 

. 0 • 
o.oo 

0, 
0,00 

o. 
0 • 0 0 

o. 
0,00 

1, 
1, 
1. 
1, 

1.0 
--•••••••ACRES FLOOOEO••-••••• 
DAHAGE CHANNEL NON•DAH 

, 0, 0 C 
0, IJ C 
o. o o 
0, 0 0 

SEG NO 
2 
C 

15, 
• 71 
30, 
,88 
35. 
,95 
5 0 • 

1. a 1 

Stt3, 
1117, 
127 3, 
1971t, 

0. 0 C 
o.oo 
o. 0 0 
o. 0 0 

3 
N 

0, 
o • o a 

o. 
0,00 

o. 
o • o a 

0, 
0. 0 0 

1, 
L 
1, 
1, 

O.oc 
J,00 
O,OG 
O,OG 

· CSl1 

15,00 
. 30,00 

35, 00 
50,00 

PAGE 12 

CRH 
ELEV 

8<,i, 6 
8<,1,9 
842 ;o 
84 2 .2 

, ~j 

FRICTION 
SLOPE 

.oo on 
, 0 0 07 2 
,00075' 
,0006_4 

,> 

--·· - .. 

• 

•.. i 

.. ,,,.: 

--



IISP2 XEQ 10/00/71 PORTAGE TOWNSHIP CONSOLIDATED qRAIN NC, 
REV OS/23/76 
LO~O 12/17176 

.f I 

ROAD SECTION 71,3 

NO, HM CFS HL TM 

·O 84 o. 89 o.oo 0 • 00 0. 00 
1 842,83 15,00 o. 00 842,83 
2 8ltl.&J 30, •0 , 16 843,"7 
3 843.78 35.00 ,16 843 • 62 

" ~4-, <,5 50,00 • 24 e44. 21 

. j, 

HIN ROAD ~LEVATION a,c,60 
0 PEN!N'; NO. CULV, HEif.tff WIDTH LENGTH 

NO, CULVERTS CODE OR O•IAH 

1 1 321111 '-·,. 58 6,08 25.t.D 

I• 

··' 

• .,, f'+ 

f-

1 ~ICtHGAN 

CSH. 

o.oo 
15, 00 
3 0 .o 0 
35,00 
50, 00 

U/S 0/S 
INVE •T INVERT·-

840,89 84 0, 89 

'I 

PAC.E 136 

(NI 
COEFF 

,032 

•' 

' ' 

' ,, '1' ~ 

,_ 
. ' ' ' 

.! 

ie 

.. ' '•' 



. ' 

MSP2 Xi:Q 
REV 
LOAD 

10/011/77 
09/23/7~ 
12/17/76 

PORTAGE TOHNSHIP COHSO,IOATEO qRAIH ~C, 1 NICliIGAll 

I 

RATING TAeLE FOR s;:cn ON •71,35 i)A::::: 1,0 
NO, ELEV AREA CFS ---------ACRES FLOODED--------

OANAGE CHANNEL NON-OAH 
0 841,00 0 ,0 0 • 0 
1 842,d6 ?. 0 .6 15. 0 · 0, 0 0 0 • 0 0 O.OG 
2 8 43, 65 7.4 .1 30.0 0, 0 0 0, 0 0 41,00 
3 843,80 100,5 35,0 a. a o 0, 0 0 o.oc 
4 844,45 340 ,3 51J,0 0, 0 0 G • 0 0 0,00 

SEGt1ENT TABLE FQP. SECTIOtl +71,35 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 14 

cs" CRIT 
ELEV 

15 • 0 C 841. 5 
30 • 0 0 841 ~7 
35, 00 841, 8 
50,00 84 2, 0 

. . . 

FRICTION. 
SLOPE 

,OD 058 
,0D04t+· 
, 0 0 04 0 
, 0 0 009 

------------------------------------------------------------------------~-----------------------~--------------~--------·1 OISCHA,GE: CFS 15, o. 15. o. 
15, VELOC!TY FPS , 72 ·O • 00 .12 a.co 

2 DISCHA,;G ~ CFS 30, 6. 24. o. 
lO. VELOCITY FFS ,70 , 14 ,12 o.oo 

3 OISCHA,GE CFS 35, 9. 26. 0. 
35, VELOCITY FPS ,66 • 14 • 72 0,00 

4 OISCi-lA~GE CFS ~o. 32, 18, 0 • 
50, VELOCITY FPS , 26 • 11 ,36 0 , 0 0 

t ELEV 842,86 KO 622, 1. 620, 1, 
2 ELEV 843,65 KO. 1231, 19, 1212. 1, 

,., 
3 ELEV d43,d0 KO 143 7, 91, 1345, 1. 
4 ELEI/ 8 t+l+. 45 KO 5083, 30 56, 2026, 1, 

., I 

'· 

• I 

., 

-

• 

. ! :-i: 
. ' 

, ... , 



WSP2 XEQ 
REV 
LOAD 

10/04/77 
09/2 3/7f> 
12/17/76 

PORTAGE TOWNSHIP CONSOLIDATED qRAIN ~O, i HiCHIGAll 

' 
RATING TA• LE FOR S~CTION 71,4+ 

NO, ELEV AREA 

0 
1 
2 
3 
4 

d41,o0 
643,20 
643,% 
844,07 
6 44 • 62 

0, 0 
11.1 
28.6 
42.2 

145.2 

( SEGHENT TAeLE FOR.SECTION 71,4+ 

CSH ·TOTH 

CFS 

0,0 
1s. a 
3 o. 0 
3 5. 0 
so.o 

1 
N 

DA= 1 • 0 
---------ACRES FLOOOED---•----
DAHAGE CHANNEL NON~OAH 

· 0, 0 0 
0, 0 0 
o.oo 
0,00 

S!':G NO 
2 
C 

0, 0 0 
0, 0 0 
0, 0 0 
o.oo 

3 
N 

O,llO 
0,00 
o.oo 
o.oo 

cs11 

15~00 
30, 00 
35 • Do 
5D • 00 

' ..... 

PAGE 15 

CRIT-. FRIC TI OM 
Ei.EV . SLOPE 

8421>1 
84~, 3 
642•4 
84216 

,·oo 100 
,00095 
,0~096 
• o a 046 

~----------------------------------------------------------------------------------------------------------------------1 OI SCHARG S CFS 15, a. 15, o. 
15, VELOCITY FPS ,67 0,00 • ea·· a. o o 

2 DISCHA~GE CFS 3 0 , 0, 30, D, 
30, V!':LOC ITV FPS 1,05 a. a o 1, 05 0,00 

3 D!SGHARGE CFS 35, 3, 32. a. 
35, VELOC·l TV FPS 1, 0 7 , 22 1,06 0,00 

4 OISCHA~.G I: CFS ·1 O • 17, 33, 0. 
50, VELOC nv FPS • f, 9 ,17 • 81 a • a a 

1 ELEV 843,20 KO 473, 1, 471, 1, 
2 ELEV 6 1• 3 ,96 KD q75, 1, 973, 1, . ., 
3 ELEV 644,0 7 KD 1063, 2, 1 Obll, 1, 
4 ELEV 344,62 K• 2316, 75 6, 1557, 1, 

-

• 

__ .. , ., ---

• 



4, 

' 

HS PZ XEQ 10/ 04/ 77 
REV 09/2'317? 
LOAD 12/17/76 

·' 

OPENING 
NO, 

·';,' 
' " 

1 

·•. ' '·· • li. · 1;o· 

fl.,.' 

I-~ 

NO, 

o 
1 
2 
3 
4 

No. 
CULVERTS 

1 

.... , 

PORTAGE TOWNSHIP CONSOLIDATED O~AIN NC, 

f 

ROAD SECT I,QN 7i', 5 

HW CFS HL TW 

641,63 Q. QQ / a. o o o.oo 
84:! ... z 15.00 , 16 843,26 
844.17 30,00 ,16 attt+.01 
844,28 35,00 ,16 81• 4 .12 
34 4, d8 50,00 , 24 8Ltt...&4 

HIN ROAD ELEVATION 81+7,20 
CULV, HEIGHT WIDTH. LENGTH 
CODE OR DIAH 

32111, 4.58 e,.oa 2 7 ,40 

,. 

1 HltCH.tGAN PAGE 168 
. 

l~SH 

(J. a o 
:15,00 
:30,00 
:35, 00 
1)0,0D -~• •. ,-r .. 

., 

UlS DIS (NI 
INVIERT· INVERT COEFF 

841, 63 841.&3 ,032 

; 

r-,:, .. , 

·, 
! ,., ' -~ 

1\1 

~-



wsn XEQ 10/04/77 PORTAGE TOWNSHIP 
REV 09/23/76 
LOAD 1U17no 

' 

RAT ING TAflLI:. FOR ScCTIOr< 71.55 DA= 
NO. ELEV AREA CFS 

o 8Lt2.0,J o .o o.o 
1 ()43,47 15 .Lt 1s.o 
2 644,21 26.3 JO• 0 
3 8 44, 33 28.1 3 5. 0 ,. 844,90 119 .o 50,0 

. .I, · SEf.HENT TABLE FOR. ,ECTION 71,55 

CSM ·TOTAL 1 
N 

CO!<SOLIOATED qRA IN NC. 1 HICHIGAN 

., 
1.0 

---------ACRES FLOODED--------
OAHAGE 

· o. 0 Q 

0 • 0 0 
o. o a 
O,!JO 

SEG NO 
2 
C 

CHANNEL· 

o. 0 !l 
0 • 0 0 
0, 0 0 
o. a o 

3 
N 

NON-DAh 

o.oo 
·o. oc 
O,OD 
o. a a· 

cs" 

15 • 0~ 
31l'.OO 
35.00 
SD.DO 

PA.GE H 

CRIT 
ELEV 

Sit 2, 5 
8't2,7 
84 2, 8 
843 .o 

FRIC TlON 
SLOPE 

• o o 137 
.oo 121. 
, 0 0 137 
• OOC&3 

.... '. 

-----------------------------------------------------------------------------------------------------------------------. i. DISCHARGE CFS 15. o. 15. o. 
15. IJ£LCCITY FPS .97 0,00 .97 0 .o 0 

2 \JISCHA~:GE CFS 30. o. 30. o. 
30, VELOCITY FPS 1.11t 0, 0 0 1., 1 't a • a o 

3 DISCHA,:;G E CFS 35. o. 35. o. 
35, VELOCITY FPS 1. 25 a.co 1, 25 o • o o 

4 DISCHAFGE CFS. ~u. 15, 35. o. 
50. VELOCITY FPS .82 .18 .93 0 • 0 0 

1 ELEV ~43,47 KD Lt Oh a 1. LtOLt, 1. 
2 ELEV d44,21 KO. 8E, 2 , 1. 8b0, 1. .. 
3 ELEV ai..1t. :n · KO 94 7, 1. 91t 5 , 1. 
4 ELEV 044,90 KO 17J 8, 265, 11t1t2, 1. 

·, !" 

.. ' 
l 

j -

• 

I• , .. 

----·· ,~ ~. 

• 



~ISP2 )(EQ 10/0V17 PORTAGE TOWNS~IP CONSOLinATEO ~RAIN NC, 1 
REV 09/23/7f> 
L.OAO 12/17/7& 

t 

ROAD SECTION 71,~ 

NO, HW CFS HL TW 

0 841,75 o. QQ I ,o • 00 o ,, no 
1 843,50 15, o.o 0,00 843,50 
2 844,40 30,00 • 1& 844,24 
3 344,52 35, Q 0 ,1& 81+4,3& 
4 845,15 5 0 • 0 0 ,24 844, g1 

~11, 

HIN ROAD ELEVATION 84'7 ,00 
OPENING NO, CULi/., HEIGHT WIDTH LENGTlrl 

NO, CULVERTS CODE OR DI AH 

1 1 32111, 4.59 Ei.08 26.&tlO 

!'l 

., 

-J! r 
,,1· 

0 

I,:< 'j\.• , •. 

'· 

,,e 

HICHIGAtl 

CSH. 

o.oo 
15·• OD 
30.00 
3s •. oo 
s a. oo 

I 

U/S DIS INI 
INVERT INVERT COEFI'. 

841,75 l!ltl,75 • 0 3~~ 

'•1\~ 

PAGE 188 

; '.. •: 

,',' 

·~· I 

.~-.. .;-.~--·· ---;---·· ---· 

':~··; \... 

I. 

• ,. 

·• 

..... - . -·-

,, ~ \ ... 



WSP2 XEO 
REV 
.L o~o 

10/ 04/77 
0~/23/H 
12117/76 

PORTAGE TOWNSHIP CONSOLIDATED D,~AIN NC, 1 HICHIGAN 

I 

RATIN~ TABLE FOR S!CTlON • 71,65 
i~o. ELEV AREA 

0 842,00 0 .o 
1 843,56 16 ,5 
2 844,4" 35,7 
3 844,55 56 .s 
4 645,17 211,3 

SEGMENT TABLE FOR.5EC1ION +71,65 

CSM TOTAL 

CFS 

0,C 
t5.0 
~10, 0 
~15, 0 
so.a 

1 
N 

,f 

DA; 1,0 
-~-------ACRES FLOODED--------. 
DA HAGE C~ANNEL NON•DAK 

. 0, 0 0 
0,00 
0, 0 0 
o. 0 0 

SEG NO 
2 
C 

0,00 
0,00 
0, 0 ( 
0,DO 

3 
N 

o.oc 
0. QQ 
O,OD 
0,00 

PA~E 19 

CSH CRIT, FUC TION 
ELEV SLOPE 

15,00 81t 2, 5 , 00 112 
30,00 842, 7 ,00.80 
35. oc 8f+2,8 ; 0 0 07 8 
50,00 843, 0 , JO 025 . 

- -------------. ---------·---------------~- -- ----------------~ ---- -- ----- ---- -----------... ----·-------------------- --------
1 DISGHA?.GE CFS 15, 

15, VELOCITY FPS ,91 
2 OISCHAe'.GE CFS 3 0, 

lO, VELOCITY FPS • q7 
3 [IISCHA?GE CFS 35, 

3 5, VELOCITY FPS. • CJ 4 
4 OISCHA,GE CFS ?O • 

':i O • VELOCI IY FPS ,49 

1. ELE~ 843,5~ : KO 448, 
2 ELEV 844,44 KO 1 •33, 
3 ELEV 84¼,55 KO 1134, 
4 ELEV 845,17 KO 2952, 

' 

' . 

-

0. 15, 
0, 0 0 ,91 

1. 29, 
,21 ,96 
5. 30, 

, 2 0 ,95 
26, 24, 
,15 ,56 

1. it-lt f,. 

2, 1 •3•, 
6, 1127, 

1242, 170 q. 

. , , . 

0, 
0 , 0 0 

o. 
9, 00 

0, 
0 , 0 0 

0. 
0 , 0 0 

1, 
1, 
1, 
1, 

.. 

\•,~' 
1' ... , 
,,, 

1'•' 

•• .L,.•· 

•· 



IISP2 XEQ 
REV 
LOAD 

1D/0<,/71 
og123/7(> 
12/17/76 

PORTAGE TOHNSHIP CONSOLIDATED DRAIN NC, 1 HICHIGAN 

! 

RAT ING TA~LE FOR s;:cnoH 71,7+ 
NO, £LE'/ AREA 

0 
1 
2 
3 

" 

842.30 
84~.85 
644,69 
644,80 
845,JO 

0 ,0 
16 ,5 
29,1 
46,5 

136,6 

SEGHENT TABLE FOR SECTION 71,7+ 

CSH .TOTAL 

CFS 

0,0 
15,0 
30. 0 
35,0 
50.0 

1 
II 

DA= 1,0 
---------AC ~ES FLOODED-------
DAHAG E CHANNEL HON-DAH 

· 0 • IJ 0 
0, 0 0 
o. a a 
0,00 

SEG NO 
2 
C 

0, 0 0 
o. 0 0 
0, 0 0 
0, 0 0 

3 
N 

o.oo 
0,00 
0,00 
o.oa 

15 • 00 
30, OL 
35,00 
50,00 

PAGE. 20 

CRIT 
ELEV 

ai+z. s 
81+3,0 
81+3,1 
84 3. 3 

FRICTION 
SLOPE 

,09112 
, 0 0 091 
, 0 0 091 
, 0 0 0<,6 

-------~-------------------------------------------------------------------------------------······~·---.----------------
'. 1 . DI SCHAl':G ': CFS 15, 0, 15, 0. 

:15. V£L~C ITY FPS ,91 o.oo • 91 · 0 ,DO 
2 DISCHA,GE CFS 30, o. JO, 0 • 

:rn. V;:LOCITY FPS 1, B n.oo 1,03 o.oo 
' 3 D! SCHA 1\GE CFS 35, 4, 31. o. 

35. VoLOCITY FPS 1. 0 2 ,23 , 1. 0 2 o.oo 
4 OISCHA~GE CFS so. 16, 34. 0, 

~o. VELOCITY FPS ; 7 0 , 17 ,84 o.oo 

1 ELEV 043,65 KO 446, 1, 446, 1. 
2 EL£V 844 ,6 'l KO g-:}7. 1. gg5, 1. -3 F.L EV d44,60 KO 108'+, 3, 1080, 1, 

" ELEV 01+5.30 KO 2286, 746. 1537. 1, 

' ., 
:.i 

,, 

'· 

'· 

·, 

• 

d: 

' -~--··. 

! 

-



WSPZ :t£Q 1010,111 PORTAGE TOHNSH!P CONSOLIDATED QRAIH NC, 
REV 09/2 3/7,~ 
I.OAD' 12/17176 

f 

ROAD SECTICN 71,8 

~m ~ H~ CFS HL TW 

0 Alt2.JO o.oo 0 • 00 0 • 0 0 
1 343,91 15, 0 0 0,00 643,91 
2 8lt4,74 3 0, 00 0,00 841.t, 74 
3 84lt,8~ 35,00 0,00 !44, !4 
4 845,40 5 o. 0 0 ,06 845, 32 

-t'.;· --- -·· ---
MIN ROAD ELEVATION 642,30 

OPENING NO, CULV, HEIGHT WIDTH LENGTH 
MO, CULVERTS CODE OR OI AH 

1 1 32111, 4,58 &. 08 20,40 

., 
:11 ;" i'' 1 ~ 

- ,. 

1 HICHIGiN 

CSH. 

0,00 
15,·o o 
30,00 
35, 00 
50,00 

-· -· ..• . ·-. . . 

~/ s DIS 
INVERT :CNVERT 

642,30 1!42, 30 

PAGE 21B 

··-·· -------~----. 

I NI 
COEFI' 

•Cl.Ji~ 

,., 

,. 
/ . 

i l, ,, 

• 

• 

.. ,,... 



,1!1 

HSP2 XEQ 10/ 04/77 PORTAGE TOWNSHIP CONSOLIOATf.D qRAitl NC, 1 MICHIGAN 
oEV 09/23/76 
LOAD 12111no 

I 

RATING TABLE FOR ScCTION • 71. 65 
NO, ELEV AREA 

0 f.lt2.5Q 0 .o 
1 844,04 12 ,2 
2 8 44 ,84 2J,3 

,3 8 44, 94 25 .o 
4 845,4<J 34,6 

SEGMENT TABLE FOP. SECTION • 71,85 

CSH -TOTAL 

.. ,, 
OA• 1,0 

CFS ---------ACRES FLOODED--------
•A HAGE CHANNEL NON-DAH 

0, 0 
15.0 o. 0 0 D, 0 C 0,0G 
J a. o, 0 • 0 0 0,00 ·O • 00 
35.0 o. a ~ o. 00 0,00 
so.a 0, 0 • 0, 0 0 0, OG 

SEG MO 
1 2 3 
N C N 

PAGE 22 

CSH C~IT FRIC TI Oil 
ELEV SLOPE 

15.00 84 J .2 .oo 257 
JO.DO 84J,5 , 0 D 175 
J5, DO 84 J • & ,00196 
50,00 643 • 8 ,·0 ~ 164 

-------------------------------------------------------------------------------------------------------------·----------1 DISCHARGE CFS 15, o. 15, o. 
15, VELOCITY FPS 1, 2 3 0,00 1,23 0,00 

2 OISCHAsGE CFS 30, 0. JO, o. 
::rn. VELUC I TY FPS 1,29 0, 0 0 1,29 0 , 0 0 

3 D!SCHAFGE CFS 35, 0. 35, o. 
35. VELOCITY F-PS 1, 4 0 0,00 1,40 0,00 

4 OISCHAF.GE CFS ?O • o. so. o. 
50, VELOCITY FPS 1. 44 o.oo 1,44 o • a o 

1 ELEV 84~.04 KD 2 1H>, 1, 294, 1, 
2 ELEV 84<,,84 KD 718, 1, 71&, 1 • 
3 El!:V 8<,<, ,94 KO 790, 1, 76 6, 1, .. ELEV i\45.49 KD 1235, 1, 1233, 1, 

·, ,, 

() 

·-

• 

. .. 
, l 

-·-••I,:.,. 



WSP2 XEQ 10/04/77 
REV 09/23/7(, 
LOAD 12/17/76 

' 

RAT ING TABLE FOP. SECTION 71 .g 
NO. ELEV AREA 

0 6 4 2, 50 0 ,0 
1 6LtLt.27 15.2 
2 645,05 27 .o 
3 64 5, 18 29 .2 
4 64 5, 70 3 9. Lt 

,, SEGHEtlT TABLE FCR, SEC'rION 71,'l 

CSH TOTAL 

l"ORTAGE TOHtlSHIP CONSOLIDATED qRAIN MO. 1 MICHIGAtl 

CFS 

o.o 
15.0 
Jo.o 
35.0 
sa.o 

1 
N 

" 
0 A: 1. 0 

-----··---ACRES F LOO OE: o--~----
OAHA GE CHANNEL NON-OAH 

0, 0 0 
0, 0 II 
0, 0 ll 
0, 0 Cl 

SE:G NO 
2 
C 

o. 0 0 
o. 0 0 
0, 0 0 
0, 0 0 

3 
N 

0,00 
O.OG 
il,00 
o. a o 

' CSH 

15, 00 
30.00 
35, 00 
50,00 

PAGE 23 

CRIT 
ELEV 

81t 3, 2 
84 3 ,5 
843,6· 

, 84 3, 8 

. . ~ . .. . . 

HIC TION 
SLOP€ 

.001~3 

.00119 
,00131 
• o a 119 

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

'. 1 DISCHARGE CFS 15, 0 • 15. o. 
15. VELOCITY FPS ,qg 0,00 ,gg ' o·.oo 

2 DISCHA,iGE CFS 30. 0.' 30. 0 • 
30, VcLOCITY FPS 1, 12 0,00 1, 11 0 , 0 0 

3 OISCHA,IJE CFS 35, 0 • 35. 0. 
.~5, VELOCITY FPS 1, 2 0 a, o o 1,20 0 , 0 0 ,. OISCI--A,~G~ CFS 50 • 0. 5 0 , 0. 
5 0. VELOCITY FPS 1~ 28 0, 0 0 1, 27 0 , 0 0 

1 ELEV J'+'+,27 KD 397. 1. 395, 1. 
2 £LEI/ '845,05 KO. 87 0, 1 • 8F"i8, 1, -.. , 
3· ELEV 845,18 KO '36d, 1. g66, 1, 
'+ ELEV 845,?C KO 1446 • 1, 1446. 1. 

••,,, 
! i"'· 

-/ 

•j 

• --

• 

" j: 

... , f 

·'!'= 

• 



.,:I 

WSP2 XEQ 
REV 
LOAD 

10/04/77 
og123/7~ 
12/17/76 

RATING TABLf. FOP. ScCTION. 
uo. ELEV 

0 8t+3.30 
1 8t+'+,77 
2 8~5.,+8 
3 6 45, 62 
4 846,H 

71.9+ 
AREA 

o.o 
11,3 
20,9 
23,1 
30,8 

PORTAGE TOWNSHIP CONSOLIDATED DRAIN NC, l. HICHIGAM 

• A: 
CFS 

D,D 
15,D 
30,0 
35. 0 
50,0 

,f 

1,0 
---------ACRES FLOODEO-----•-
DAMAGE CHANNEL NON-DAM 

0,00 D, D 0 0,01 
o. o a 0,00 0,00 
0,00 D, D 0 0,00 
o. 0 0 o. 0 0 J,00 

SE GHEtiT TABLE FO?. SECTION 7 1. 9+ 
SEG NO 

CSM .TOTAL 1 2 3 
N C N 

CSH 

15,00 
jo, D 0 
35,00 
50,DO 

!· 

~AGE 24 

CRH ·FRICTION 
ELEV SLOPE 

844, 0 
8lt4,3 
84 4, 4 
844,6 

, DO 3Zl 
, GD 237 
, 00 246" 
,OD n1 

.. , 

-------.------------------------------------------------------------------------------------------·----------------------1 or SCHARGE CFS 15, o. 15, o. 
!.5, VELOCITY FPS 1, 3 3 D,OC 1, 33 · 0,00 

2 OISCHA.,GE CFS 30, 0. 30, o. 
30, VELOCITY FPS 1,'+4 0,00 1, 44 o.oli 

3 DI SCt·IA . .:iGE CFS 3 5, 0, 35, o. 
35, VELOCHY FPS 1, 52 0,00 1,52 0,00 

4 •lISCHA<GE CFS ? 0 •. o. 50. 0. 
5 0, VELOCITY FPS 1; 63 '- · 0,00 1,62 0,00 

1 ELEV 644,77 KO 265., 1. 263, 1 • 
2 ELEV •• 45,48 KO 616, 1, 614 • 1, ·., 
3· ELEV e 4 s. 02 KO 70 6 , 1. 704, 1. 
4 ELEV 8•6,07 KO 1040. 1, 1038, 1, 

' 

• 

• 

!""'" 

····••t· 

• 



'· 

HS~2 XEQ 
REV 
LOAD 

.I 

1C/ 04/71 
0S/23/7(, 
12/ 17/76 

OPEN!llr. 
NO, 

1 

I', 

• 

NO, 

0 
1 
2 
3 
4 

NO, 
CULVERTS 

1 

PORTA GE TOWNSHIP CONSOLIDATED ~RAIN NC. ,1 

., 
ROAD SECTION 72. 0 

HM \ CFS HL TH 

844,60 o.oo a.no o.oo 
845,69 15.00 ,80 644,89 
64 6, 22 30.00 .64 845,58 
846,53 35,00 , 80 845, 73 
846.97 5 0 • G 0 ,80 841:l • 17 

HIN ROAD ELHATICN 851.30 
.CULV. HEIGHT HIOTH LENGTH 
CODE OR DIAM 

32111. 4.58 6,06 66.60 

'r 

• HICHIGAN PAGE 258 

. r,., 

CSH 

G,00 
15,00 ; . 

, 30, DO ,, 
35,00 
5C,CO 

'.,1,. 

U/S DIS INl 
INVERT IN VERT CCEFF 

8 44 .6 0 84 3, 29 .o 32 

. ., 

\···:~ 
' ' 

,, 

• 



IISP2 Xc!l :oio-/7'. .PORTAGE TO"'fNSHIP cor~SOLIO,'\TE!l o.-:i,A:tl· tJC. 1 i1ICHIGAN 
~f. V ~ ,./ 2 3/76 
LOAD 12/17/76 

kAli~G 1a~LE"F09 S~CTluN 72.1+ 
. MO, EL£V AREA 

O! '3ltJ. JO 0,0 
1 6't5.77 25,£, 
2 846. -~2 35.4 
3 64£,,61 i.1.1 

RAN~ FULL 81tf>, a 45,9 
4 647,05 79-,1 

SEGH~NT TABLE FO~ SECTION 72,t• 

TOTAL 

CFS 

0,0 
1s. a 
30,0 
35'. u 
ltl,5 
5.J.o 

1 
N 

DA= 11• 0 
-~-------ACRES FLOOOEO-•-•·•-• 
OIHIGE CHANNEL NON-DAM 

0, 0 0 o. o o 0,00 
0,00 0, 0 0 0,00 
0,00 0, 0 0 0 • 0" 

. 0 • 0 0 o. 0 ( 0,00 
0, 0 0 0, 0 0 0,00 

SEG NO 
2 ] 

C N 

CSH 

15, 00 
30,00 
35, 0 0 

50, 0 0 

C~IT 
ELEV 

6 ....... Q 
644,3 
ei,4.i.. 

844,£, 

FRICTION 
SLO FE 

,(l'J03lt 
.01)05€, 
"~ 051 

• o o 04 e 

---------------------------------------------•M•-------------------------------------------------•·---------------------·1 DI SCHA''.GE CFS 15. 0 • 15, o. 
15 • VELOGI1Y FPS • 59 0,00 ,59 o.oo 

2 DISCHMGE CFS 30. 0 • 30, 0 • 
31). "' ,V'::~oi:-r:rv.,-~rs ,85 0,00 .~5 0,00 

.. 3 U:::SCHARGF: CFS 3 5, o. 35. o. 
35, VELOCITY FPS • es 0,00 ,65 0 • 0 0 

4 D!SCHAFGE CFS 50, o. 45, 5, 
50. VELOi~ I"!'Y FPS • ij 7 o.oa ,86 ,18 

1 ELEV 845, 77 KO '812 • 1, 610, 1, 
2 ELEV 8 t.li. 32 KD 1264. 1, 12&2, 1, 
3 ELEV 646.61 KD 1557. 1. 1555 • 1, 
4 .. ELF.V 64 7 .0 5 KO 210 J. 1, 2094. e. 

,. 

I 

• -

I' 
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/ WSP2 XEQ !U/0 4/77 PAGE l,. • 
1iEI/ 0S/23/7f> ,.._ · 
LOA• 1211111/; I >c;--h?,1<1'. 7-::,,,:ni5h,j) -C\Jr)s,, )r,/:;.c-l,·c/ _,Dre-?,;, # / 

S'1.c+_,.;o,iS 70, 1 -1- - 7;i_., ...,-

--------------------------- ~-8C/d0 LIST OF INPUT oarA----------·-------------------
~SP2 1 
TITLE PORTAGE TOHtl5HIP CO:ISOLIOATEO 0 ,A 1t1 rm. 1 MICHIGAN 1H9D 
OISCltARGE -1. 15, 3 o. 35. 50. 3 
ST f,P.TE 70.1+ 631, 96 6 41, 25 641.~9 842, 7o 4 

. - .OU.T,PU.T., $-.- 1 • 
REACH 7 0. 1 t- 1, 0 • 0 • 7 26 

, 'RE ACH2 7 G. 1 -i.8 7 29 
REAGH 7,'J. 5+ 1. 545, 540. ·no . . 

·' 
R£ACH?. 70.8 -1. 731 
~0,\0 71).b 2,7 5 •• 50, 7 32 
ClJLVl 7 0. f> 1' 12l11 733 
~IJLV 2 5.~ 0, 8',. 5 838,q 638,46 734 
SECTIOtl 71). t) 7 35 

... 9 ,) • 8fi :J • -go• 845,7 -10. 847,4 731'> 

-~•G • 84t;.q 0 • 647,J 50, 847,5 737 
100. 84 7, 8 1 50 I 848 • 21)0, /847,9 736 
25J, Pi~ 1, i 25 •, 1 860, 7 39; 

ENOH9LE 7 40 
REACH 7(1 In 1, 1 Q;J. 1 GO, 741 
SEC.MENT rt.a 1 M -7. 742 
NVALUE • 1 7 43 
3Eh~1EMT '? c. a 2 C 6. 744 
NV/\LUE ,D6 7 45 
SF GHENT 7G, ,J .J N o4, 746 
NYI\LUE ,1 7 47 
SECT IOU 7 ,1, 8 746 

-100. p,5q. - 10 0, 84,7, 7 -84, e4g,2 749 
-59. 84<J,2 -47, 648,1 -35. 046 ,6 750 
-23. 84'>.2 -19. 642, 7 -1. 8 41 .4 7?1 
-5. 81.tl] • 7 -2. 639,9 0. 839. 7 752 
2. c:.E. 7 0. 840.g 6. 841, • 753 
1 2, 84~.8 (, 2, 649,7 6ft • 869·. 7 54 

tNlll Af.LE' 7 56 
RF.ACfi 7G.'9+ 1, 100, 100, 757 
P.F.:t,CH2 7U pd ,3 756 
RO/\. • 7 l, 0 ?. • 7 5 a. 50. ,, 5q 

BP;i 11.0 B 3 HO 
GIRDER 6 • 11. 04S,7 0 • ,6 2,6 H1 

-4.75 847 ,9 --'f. 7 5 6 40 ,2 -4, 840.2 H,2 -~. ,)4 !•, 8. -3, 2 5 645,! 3,4 04~.7 7f>3 
4, di... r, • 4, 840 • 4.75 6 40 • 7G3A 
lt.75 ~•. 7. q 763• 

ENOTt.~~~- 7 64 
SEC1luN 7:.. 0 765 

. -9 • O • 86'; • -90 0, H·56 • 2 -8 l}O • 657,9 766 

• e: 



! 
J 

PORTAGE TOWNSHIP CO~SOLIOATEO qRAIN NO, 1 
. 

J HSP2 JIEQ 10/ 0 4/77 NICHIGAN PAGE 1 
R.EV OS/23/7~ ,. 

' LOAD 12/17/~6. 

" 
--------- ···-------- -----------6 0/ 6 D LIST OF INPUT DA TA•·.--------------··•------------

-100. d5 i, g -65 0 • ,B59, 2 -600. 659,2 1•~7 
•521, 05 ~, -50 0 • -~56, 6 -400. 857,7 1'68 
-300, 850,4 -20 a. l!S55 ,2. -100, 8 54. 1 769 
-4,75 dt• 7 , g -t+,75 ii 40, 2 -2. 640.2 1'70 
0 •.. -· 84•1,25 z •.. -· 1!140·,·1· · 4 ,-75--- · "840·, ... 1' 71- ., ... ,.,. - .•. ,_ .. 
4,75 84,7, 9 100, 1152,6 200, 652,6. 1'72 
JOO, 85~, 4 4 00 • ,152,J 50 o. 652.2 1'73 
600. A52, 6 OJ. 1 ,, bO. 1'74 .. 

ENOTAALE i'75 
REACH +71,05 1, 5 0, 15 a. ?76 
RE ACH2 71,1 -,5 i'7T 
RUCH 71,1 1, 1 JO, 120, i' 78 
SF.f,MENT 71,1 1 N - 30, ;,7g 
NVALUE • 09 i' a o 
SEf,MENT 71,1 2 C 16, I' 81 
NV ft LUE ,u6 7 82 
SE<iMENT 71,1 3 N ,2 72, 1 783 
NV ALUE ,Gg 7' 84 
Sfr,TION 71,1 1' 65 

-oo. 8&1,7 -60, 651,6 -30. 851,4 j' 86 
-13, 84~.4 -5! 1!\41.t+ -J. 841,1 i' a 7 
0 • ~4 ·J, 7 3. 642,1 5, 8 42, 1 788 
f,, 847, 16. 650,2 66, 851,2 ·t eg 
116, 653, 6 166, 65J,9 216, 654. i' q 0 
266, 65.5 ,6 2 72, 6~5.8 272,1 860.7 jr91 '; 

ENOTAALE 792 
REACH 71.2+ 1, 8 20. 610, i'93 
REACH2 71.1 ,, q4 
P.OAD 71,3 2,7 5 o. 50. 1' q5 
CULVl 71.3 1 32111 i'96 
CULV2 4,7 &, 2 s. 4 s<tu,69 •• 0, 89, 7g7 
Sfr.TI0N 71.3 i'98 

- 100 • d4&.6 0. ·s4&.& 11) o. 84&,6 ,, 9 q 
ENOTARL E 1112 
RI' ACI• +·r1 .. 3S 1. 5 0 • 5~. 1113 
Rt:"./\CH?. 71,lj5 -1. 1114 
RE !1CH 71.4+ 1, 350 • 350. tl15 
REACH?. 71, 55 -.4 1116 
RO~D 11.5 2,r 5 o. '5 I). !I 17 
CULvl 71,5 1 32111 I! 16 
CULV2 4,7 6, 2 7. 4 e41,&3 8t,1,63 1\ 19 
SECTION 71,5 I! 20 

-100. 84 7 • 2 0. 647,2 l!JO, 847.2 1121 
EtlilTAALc 11 34 
REACH 71, 55 1, 4 0. ,t,O • I! 3 5 

,1 

- .d 



WSP2 X2Q 10/ 0"171 PORTAGE TOHNSHIP CONSOLIDATED DRAIN _NC. 1 ~ICHIGAN 

I 
I 
I 

I 

REV 0S/2317~ 
LO!-• 12/17176 

-- - ---- - --- - - - - - - - - - - - - - - - - -.- - 8 0/ 6 0 
SEC,MEMT 71,55 1 N 
NV ALLIE .09 
SEf.MENT 71, 55 2 C 
NV HUE ,06 

.. SEr.HEN.T .. 7,1. 55. 
NVAL.UE ,085 

, SECTION 71, 55 

END TABLE 
ROAD 
CULV1 
CULV2 
SECTION 

,-,,nT~OI ~ 
C.l'!U !"'lll,.L 

REAGH 
REACH2 
REACH 
REAClt2 
ROAD 
CULV1 
CUL'V 2 
SE CHON 

ENO TABLE 
REACH 
REACH2 
~EACH 
SEr.MENT 
NV flllff 
SEf,r'1ENT 

·' 

-7135 • 
.. f.7C• • 
-520. 
-37 (1 • 

-220, 
-10. 
-<,, 
g, 
159. 
309, 
4~9. 
609, 
&44, l 

71,6 
71 • 6 

". 7 
71,6 
- 10 Ci • 

+71,65 
71., 55 
71, 7 + 
7 J., :> 5 
7l, 0 
71,8 

". 7 
71,ii' 
- • ,, l"I - .... 1,1. 

' . 
+71,85 
71,9 
11.g 
71,9 
'oq 
71,q 

__ 3 _N. -

86 ?, -705, 
JJ47,4 -620, 
844,9 - 470, 
844,6 -320, 
d4 1• , 7 -170, 
84i,6 -20, 
042, 0 • 
84J::i, 5 5~. 
846,4 209, 
846,9 3 5g, 
841,l 5 09, 
84 '3, f, &34, 
86?, 

2,7 25~ 
1 32111 
Ii. 2 8, 4 

847, 0 • 

1, 5 0, 

1, 2 70, 
,3 
2,7 5 o. 
1 3 2111 
6, 2 0, <, 

641' • 5 .. 5,.5 
6 4 z .• J 0 • 

1, 5 0, 

1, 163, 
1 N 

2 C 

I· ~ 

L.L~ 1 ur INPUT 
-20. 

644,1 

854.J 
846,5 
845,2 
844,5 
844,9 
846,6 
81.t2, 
846.4' 
8<,6,1 
847 ,1 
8Lt9,2 
85 2 ,1 

25. 

641,!5 

5 o. 

50 •· 

647.5 

so. 

163, 
-1s. 

13. 

DATA---··--··---------·-------------

-690 • 
-570 •. 
"'"'420 •. ...:-·-··· 

. -·210. 
-120. 
-14.' ... 
10 q. 
259, 
40 9. 
559. 

10 o. 

100. 

. 8 3e, 

847,6 
845 ,8 
8<,lt,7 
844,6 
845,1 
846. 
842,1 
0<,5,8 
8<,6,5 
6<,7,7 
8•9, 5 
8 55, 

8.lt7. 

847,5 

8 37 
838 
839 
64.0 ----
8 41 
6•2 
8<,3 
84<, 

- 8 45 
646 
6 47 
848 
B <,9 
850 
851 
652 
853 
854 
855 
85€. 
857 
858 
859 
860 
8 61 
3 7'4 
8 75 
8 76 
677 
8 78 
8 79 
880 
6 61 
8A2 

864 
696 
897 
8 96 
8 99 
900 
901 
902 
903 

1 ___ ________,....____..,,...•---,-,----,--=--==="=~ - == 

. PAGE ·2 

., 
··-•·-~·---·, --

,< 



W5P2 XEQ 
REV 
LOAD 

ID/ 04/77 
0 SI 2 3176 
12/17176 

PORT~GE TOWNSHIP CONSOLIDATED ~RAIN NC, 1 HICHIG~N 

i 

---------·-------------------80/80 LIST OF INPUT OATA•--·•••••-•••••••---•-·••••••• 
, S:Ef1MENT 71.9 3 N 290,1 904 

NIJ ALUE ,oq 905 
SECT!ON 71,9 906 

-19:j • 86~. -190, e:,.g ·" -111. 849 ,4 907 
-121.. - 85 J, 2. - -71.,. ar.g.a ~ -2.1. 850,5 9 0.8·· 
-15. a4g,2 -3, 8 43, I 0. 842,5 909 
3, 842,0 13, 8 4f.t, 63, 846,4 9 ID 
113. B'+f>,6 163, 646,2 213, 846,2 911 
263. 84'>,J 2qo, 846,3 290,1· 862, 912 

EN OT ABLE 913 
P.EACH 7 t I 9 • l, 16?, UH, 914 
RHC1• 2 71,g ,8 9 15 
ROM 7 2, ,) 2,7 5 J. 5 J. 916 
CULVl 72,0 1 3 211! g 17 
CUI.V2 4,7 6, 66.6 844,6 84.],29 918 
SECTION 72. 0 9 19 

-500, 81:.16, -500, 853,3 -400. 852, 9 20 
-3 00 , 851,6 -20 0, 85!,J -100. 65! .4 9 21 
0. 85 I ,9 I 00 • 852,4 200. 852 ,4 922 
300, 85:!.4 '+ 0 a I 8 52, 6 soo. 852.5 9 23 
600, 052, 4 7 00. 852,7 800, 853,4 9 24 
900, 855,5 9 00. 1 66r,, 9 25 

ENOTARLE 926 
REACH 72, 1 + . 1. 5 o. 50, 927 
REACH2 71,9 .8 928 
COMPUTE 7 :J, 1 + 72.1+ 7 0, 1 + !0!9C 
•-----------------~-----------END OF 80/60. LIST------------------------------

-

PAGE J • 

. 

, ,. 



' C01PUTE 70.1+ 7 2. 1• 10.1+ 101~,c 

., 
• I 

--·•------------------------~-STARTING DATA FROH GIVEN ELEVATION-------------------••-•••-••-• 

,,, 

' . 
" .' [ (. 

.._. ft' \:' 

'· 

• _ ... 

. ., 

'} \,, 
•/' 

.I 

i•. --

•• 
. .. 
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WSP2 XEQ 10/04/77 
REV 0~/23/7~ 
LOAD 12/17/76 

I 

RA TI NG TAE>L,: FOP. SC:CTION 
NO, ELEV 

0 817,90 
llANK FULL 039, 6 

1 839,'38 
2 841,25 
3 841,69 
4 842,7" 

70 .1. + 
AREA 

0 .o 
14 .1 
19,4 
46 .r, 
57.g 
8 7 .1 

PCRTAGE TOWNSHIP CONSOLIDATED qRAIN NC, 1 HICHJGIN 

CFS 

o.o 
12.J 
1s.o 
30.0 
35.a 
5 a. o 

., 
DA= 1, 0 

-••••-•-•ACRES FLOODEO•-----•• 
DAHAGE CHANNEL NON-OAH 

· 0 • 0 0 0, 0 0 o.oo 
0,00 0,00 o.oo 
0 • 0 0 0,00 0 • 00 
0, 0 0 0,00 o.oo 
0, 0 0 0, 0 0 0,00 

SEGHENT TABLE FOR 5~~TION 7G,1+ 

CSH TOTAL 1 
N 

SEG NO 
2 3 
C N 

CSH 

15, 00 
30,00 
35,00 
50,00 

PA'iE 4 

CRIT 
ELEV 

83 8 • 6 
838,9 
839, o 
839,2 

FRICTION 
SLOPE 

,00068 
, 00 032° 
,00025 
, 0 0 011 

• 

------------·-----------------------------------------------------------------------------------------------------------• 
1 DI SCHA,GE CFS l ~ • o • 15, 0 • 

15, ~ELDCITY FPS , 8 D ,16 , 80 0 .oo 
2 OISCHAeGf- CFS 3 0 , 3, 27, o. 

.10, JELOC ITV FPS , 74 , 27 , 7 8 0 .oo 
J ~1JSCHtdGE CFS 3~. 5. 30, D • 

J5. VELOCITY FPS , 7 D ,29 ,75 D , D 0 ., 
4 DISCHA,,G£ CFS 5 0. 10, 40, o. ., ' 

5 0. VELOCITY FP;J ,67 , 32 , 7 3 • , D 0 

1 ELEV B9,98 KO 575, 3, 572. 1, , 
2 El.EV 841.25 KO 16n 7. 165, 1501, 1, 
3 f.LEV 041. ':>9 KO 2 20 5, 311, 1893, l • 
4 ELEV 842.7h KO 364l, 8 0 1. 3038, 2, 

'· 

·, 

- --
·:-1'~-, -·--- '~-- ----•---~- ·--· 

r," - .,..,_ -•,-''----- > ·- ·------- ----------------·---·--
I I I 11 l'I,', 111'1", I 1\,I',l'.'I' ' ' II\,: I\\, 



,,, 

HSP2 XEQ 
i<E V 
LOAD 

10/04/77 
09/23/7~ 
12/17/76 

PORT~GE TOHNSHIP CO~SOLIDATED ~RAIN NC, 1 NICHIGAH 

I 

RAT IMG TAOLt' FOF! S"CTIOr~ 70 ,5+ 
NO, ELEV AREA 

D 8.18.70 D ,0 
RANK FULL 840,4 14.1 

I 6 40, 54 15,9 
2 041,56 35,2 
3 8 41, 97 44,5 
4 642,94 69,7 

SEGMENT TABLE FO~ ~eCTIQN 70,5+ 

CSl1 TOTAL 

CFS 

0,0 
13. 9 
15.D 
30,D 
35.0 
50,D 

I 
N 

DA= 1 • 0 
---------ACRES •L •OOEO-------
DAHAGE CHANNEL NON-DAH 

'0, 0 0 o. o o 0,00 
0, 0 D o. o o O,OC 
0, 0 0 0 • 0 0 0,00 
0, 0 0 0 • 0 C o.oo 
.o, 0 0 D, Do 0,00 

SEG NO 
2 3 
C N 

CSH 

15,00 
.!O, 0 0 
35, 0 0 
50,00 

PJ\GE 

CRIT 
ELEV 

839,4 
839,7 
839, S 
840,0 

5 

FRICTION 
SLOPE 

, 0 D 118 
, DOC63 
.~004q 

---;oocu 

I DI SCHAFG E CFS 15 • 
- .. -- - .. .. --- - ...... ...... - -- ... , 
0, 15, o. 

15, VELOCITY FFS • 96 0,00 ,96 0 .o 0 
2 O!SCHAi:Gf. CFS 30, 2, 28, o. 

lO, VELOCITY FFS ,96 ,27 ,99 0,00 
3 DISCHA•GE CFS 35, 4, 31. o. 

35. VSLOCITY FPS ,91 , 31 ,94 0 , 0 D 
4 or.;CHARGE CFS 50, 9, 41, o. 

5 0, Vi:LOCITY FPS ,63 ,37 ,90 D,OIJ 

I ELEV 84 0 ,54 Ku 43 7, I, 434, 1, . 
2 ELEV 841.51\ KO 1186, 64, 1121, 1, 
3 ELEV 841,97 KO 1575, 143, 1431, 1, 
4 ELEV 842,94 KO 282~. 498, 232 b, 1, 

'' ' ' 

, 

__ ,,. __ . _____ _ 
--~ .. -... ...,"'!!'_ ., ____ -·-------

• 

- ,, 

-



• IISP2 XEQ 10/04/77 PORTAGE TOWNSrlIP 'coNSOLIDATEO qRAIN NO, 1 HICHIGUI PAbE 68 
KEIi 09/23/7& 
LOAD 12/17/76 

.f I 

ROAD SECTION 70,6 

NO, HW CFS HL TW CSK. 

0 838,90 0,00 0 • 00 0 • 00 C,00 
1 8't0,7lt 15,00 ,16 ~4 0, 58 15,00 
2 841,85 30,00 ,24 841, El lG,00 
3 842,23 35, DD , 24 641, qg 35, DO 

• 843,19 5 0, D 0 ,24 842,95 5 o. 00 ., 

" 
HIN ROAD ELEVATION 845,70 

OPENING IJO • CULV, HEIGHT WIDTH LENGTH U/ S 0/S IN) 
NO, CULVERTS CODE OR DIAM INVEH INVERT COEFF 

1 1 12311, 5,50 89,5 0 838,90 838,46 ,024 

'. 
'' 

-,:•·· 

1' 

U-, t 

; ,,i., 

. ' 

- --., ~ ··~...----~ , .. _, ___ _ 



"'' 
WSP2 XEQ 

REV 
LOAD 

10/04/77 
09/23/7(, 
12/ 17/~& 

RATIN~ TABLE FOO S~CTION 70,8 
NO. ELEV AREA 

0 619,70 0,0 
1 841,0d 10,3 

BAtlK FULL d 41.4 14.1 
2 842,01 23.3 
3 842,35 30.2 
4 843,25 51.B 

SEGMENT TABLE FOR 5F.r.TION 70,8 

CSH TOTAL 

PORTAGE TOWIISHIP CCNSOL!OATEO q~AIN NC, 1 IIICHIGAN 

CFS 

0, 0 
1s.o 
zo. Z 
30.0 
35.0 
s a. o 

1 
N 

,t 

DA= 1,0 
---------ACRES FLOODE•-------
OAHAGE ,CHANNEL NON-DAH 

0, 0 0 o. 0 0 o.oo 
o. 0 0 0. 0 0 o.oo 
o. a o 0, 0 0 0,00 
0 • ll 0 o. 0 C 0, I) 0 
O, o C o. 0 0 0,00 

--· 

SEG NO 
2 3 
C N 

CSH 

15,00 

30, 00 
35, 00 
50,00 

PAGE 

CRIT 
ELEV 

840,4 

840,7 
840,8 
&r+ 1, 0 

7 

FRIC TIOH 
SLOPE 

,00416 

,00 1&9' 
, 0 C 126 
, 0 0 Cl&8 

--- ---~·' 

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

1/ 

1: 
I 

1: 

l 
:1 

,, 
j 

I 
1~., .. ~!,....-

1 

2 

3 

" 
1 
? 
~ 

4 

01SCHAPG€ CFS 15, o. 
15, Vi:cOCI rY FPS 1, 't 6 o.oo 

o:scHA~GE CFS 30, 1. 
~o • VELOCITY FPS 1, 3 7 • 29 

fllSCHt.Rhf. CFS 35, 2, 
3 5, JELOCITY FPS 1,29 ,35 

DI:::iCHA.;G>:: r.i=s 5 0 • &. 
5 Q Cl >ELOCITY FPS 1.12 , 42 

ELEV ~41.08 KO 232 • 1, 
El.eV ,342.01 KO 72 7 • 1~. 
ELEV 1142.35 KO Q81. J4, 
ELEV 643,25 KO 1914, 233. 

- . - ..... ·-----· -,._,_.,. ______ ..... ____ , ______ .c... ___ _ 

15, o. 
1,'t6 0,00 
29, o. 

1,37 0 .oo 
33. o. 

1~.50 D, 0 0 
44, 0 • 

1.16 0 , 0 0 • 
230 • 1, 
71 Ei • l • 
91+6. 1, 

1681 • 1, 

. ' ", 

------·· 

• 

'\ 

.. 

-



II 

...... 

,, 

USP2 XEQ 
REV 

· LOAD 

10/04/77 
09/23/76 
12/17/76 

PORT~GE TOWNSHIP CONSOLIDATED qRAIN NC, 1 MICHIGAN 

I 

RATING TAOLf. FOP S~CTION 70,9+ 
NO, Ee EV AREA 

0 6lt0.QQ 0 .o 
l 841,42 10 , 7 

EIANK FULL 841,7 l't ;1 
2 842,22 21,7 
3 642,51 27,2 
4 843.35 40 .o 

SfC,M£HT TOeLF FO?. )~::T!ON 7 '.3, 9• 

CSH TOTAL 

CFS 

0, 0 
15, 0 
20.2 
30,0 
3 5, 0 
5 o. 0 

1 
N 

., 
DA= 1,0 

---------ACRES FLOODED-------
DAHAGE CHANNEL NON-DAM 

· 0, 0 0 0, D 0 0,00 
0,00 0, D 0 0,00 
0, 0 0 o. 0 0 0,00 
0, 0 0 0, 0 0 a.au 
0, 0 0 """ o.oo u. u u 

SEG NO 
2 3 
C N 

CSH 

15 ,00 

30, 0 0 
35,00 
50, GO 

PAGE 

CRir 
ELEV 

8 

FII.ICTIOH 
SLOPE 

840, 7 ,00 367 

841,0 ,00202 
841,1 .ao15q 
81+1.l --~-.OD 08~-, 

• 

---------------------------------------------------------------------------------------------------~------------------~ 
l O.::SCHA,;GE CFS 15, o. 15. o. .. HI""1 n,-.T TU FPS . ,. ,, . "" • ,. n . "" .,. V t-1~•.>V J.. I I .l. • "tU u. u u J.. • "tU u,uu 
2 OISCHA!.iGE CFS 30, o. 30. o. 

30, VELOCITY FPS 1,45 , 31 1,45 0 , 0 0 
3 OISCttA~GC: CFS 35, 1, 3" • o. 

.35, vELOCITY FPS 1,40 , 35 1,41 0 , 0 0 
4 DISCHA 0 GE CFS 5 0, 5, 45, o. 

fi O • VELOCITY FPS 1, 2!t • 4" 1, 30 0,00 

1 ELEV 841,t,?. KO 21.. 7, 1, 245, 1, 
2 fLEV .:.,.':I ?, KD 6&5. 6, 65?. 1. ... ., .......... 
3 ELEV d42,51 KO 875, 2 3, 851, 1, 
4 ELF.V 843,35 KO 1666, 164, 15 00, 1, 

: ' 

- ------ ------· .... ..... ··--··· --·-·---



-TABLE or •ALUE~ FOR BPR EQUATION 
COEFK AKO OGTAK SIGMA DKE OKS ' H ALPHA ALPHA2 BRI DA APP;.R AEXIT 
.2434 .2434 0,0000 ·0.0000 0,0000 o,booo ,8 4 70 1.0000 1,000 0 13,3336 12.3557 12. 2931 

DCRH 840.57 ~BCRii= 
., 

,5590 • 55 ';I 0 0,0000 ·o ,OOJO 0,0000 0.0000 • 7181 1,0000 1,0000 20.4797, 26.&5•1 23. 3090 

or,RIT 840,A1 KilCRIT= , 
.fi486 • 64d6 a. o oo o 0,0000 0,0000 0,1000 .&8 72 1.0000 ·1. 0000 23,1273 32,2211 28, 9420 

OCR IT 040,8• K~:P.IT= 
• '75 37 , 75 l 7 0,0000 0.0000 0, 0000 0,0000 .&531 1, 0900 1,0000 30, 7498 ~8.9363 47,7194 

OCR IT 041,10 KBGRIT= 

,, 

' ' . .-

'! I 

I • '. 

, 
t "~ !,' 

~\ 

' ' • 

- ~ -~--



WSP2 XE(} 
REV 
LOAD 

' I 

' ' 

i 

10/04/77 
og123116 
12/17/76 

I 

BRIDGE TYPE 2 

-

NO• 

0 
1 
2 
3 
4 

-~· ...... ---------.-.-- ... ~-. . .. ,...., ____ ~ 

PORTA&E TOWNSHIP CONSOLIDATEO ~RAIN NC, 1 

ROAD SECTION 71,0 

HH CFS HL TH 

640,00 0, 0 0 , 0,00 0 • 0 0 
841, 56 15,00 0, 00 841 • ~6 
642,.53 30,GO , 0 2 84 2, 31 
d42,61 35.:) a , 02 A42,59 
8lt3,41 50,00 ,02 8lt3,39 

-----·. 

~IN ROAD ELEVATION s41,go 

GIRDER BOTTOM ELEVATION = 645,70 

HICHlGAN 

CSN. 

c.oo 
15,00 
30,00 
35,00 
5C,GO 

OPE NI NG lfo,= 1 

PAGE 
' 

. ., 

9B 

'., ·---. ,~---~-- -- ----· 

• a ----·----- ·----·-' --- ----· ""'·---------- ------ -- .... -·· . .. 

• 

" 



HSP~ ilEQ 
REV 
LOAO 

10/ 0 4/77 
OS/Z 3/7~ 
1?./17/7& 

PORTAGE TJHNSHIP CONSOLIDATED ORAitl NO, 1 HICHIGAII 

I 

R,H ING' -:"A~Lf FOR Sc'CTION +71. 0 5 
tlO. ELEV AREA 

a 840,20 o.o 
1 841,74 11.e 
2 842,43 24.4 
J 842,69 29 .s 
4 843,46 45.1 

., SEGMEIIT TABLE F O?. ciECTiotl +71, 05 

CSH TOTAL 

1 DISCHARGE Cf'3 15, 
15, VELOCITY FPS 1,27 

2 DlSCtlASGE CFS 3 D, 
3 a. VELOCITY FPS 1. 24 

3 DI 5GHAi-:,GE CFS 35, 
35, VELOCITY FPS 1,19 

" 0 I SC HA1•G:: CFS 5 0 , 
~o. l/£Loi.;:::rv FPS 1, 11 

1 ELEV 841,74 KO 226, 
2 ELEV dl.!2,43 KO 676, 
J EL"'• 842,69 '<D qi] 3. 
4 ELEV 843 ,46 KO 1111. 

,, 

r 

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

DA= 
CFS 

o. 0 
1s.o 
30.0 
3 '>. D 
5 u. 0 

1 
N 

o. 
0,00 

0, 
D, DD 

a • 
0, D 0 

D • 
0,00 

1, 
1, 
1, 
1, 

... ,.....Jo: 

., 
I , D 

---------ACRES FLOODED-------• 
DAHAGE CHANNEL NON-OAH 

D, D D 
.o. o a 
o. o a 
0, 0 0 

SEG NO 
2 
C 

15, 
1.21 
JD, 

·1. 2 3 
JS• 

1, 19 
50, 

1,11 

22fi • 
074, 
901. 

170 9, 

D, D 0 
o.oo 
0, D 0 
0,00 

3 
N 

o. 
o.oo 

0, 
0 ,DO 

a. 
0 ,00 

o. 
0,00 

1 • 
1, 
1 • 
1, 

0,00 
o.oo 
J,00 
0,00 

CSN 

15 • 0 a 
30,00 
35,00 
5 0 , 0 0 

... - •--- ...=..-.---•- -----·-------·--------

PAGE 10 

CRlT 
ELEV 

81t 1, 1 
81+1,4 
8'4, 1 ,5 
81t 1, 7 

. ., 

FRICTION 
SLOPE 

, DO 432 
,00197 
, DD 15 0 
,OOU65 

,. 
(,, 

• 

i' 

>,IOI• 

~ ., 

-



WSP2 XEQ 10/UV77 
REJ OS/23176 
LOAD 12/17/76 

I 

RAT lNG TA~LE F Of< S,C TI ON 71 ,1 
t1O. ELEV AREA 

0 84 0, 70 0 .o 
1 8 4 2, 21 11.4-
2 842,78 21.s 
j s1 .. z.qq 25.4 
4 0 43, 64 38.4 

,., SEGHErH TABLE FOR SECTION 71,1 

CSH TOTAL 

PORTAGE TO•NSHIP COtlSOcIDATED QRAIN NO. 1 HICHIGAN 

CFS 

o.o 
15. 0 
B.O 
35. 0 
StJ,O 

1 
N 

OA= 1.0 
---------ACRES FL OOOEC--------
OAHAGE CHANNEL NON-OAl1 

0, 0 0 
0, 0 0 
0, 0 0 

'0, 0 0 

SEG NO 
2 
C 

o.oo 
0. 0 0 
0,00 
a. o a 

3 
N 

0,00 
• ,00 
o.ou 
0. QC 

. " . ' 

cs" 

15.00 
30. 00 
35 • 00 
50.00 

''rl 

P~GE 11 

"' 

CRIT 
ELEV 

a c. 1. &J 
8~1.<J 
842,0 
84 2,2 

' -' 

FRICTION 
SLOPE 

• a ri 474 
,• 0269 
, 0 0 23 5 
,00137 

-- ... --- .. -----.. -.. ---- ... ----------------------- ......... ----- --- ------ -------------------------- -- ......... ---------- .. ----------------• 1 DISCHARGE CFS 15, 0 • 15, 0, 
:!.5. 'IHOCITY FPS 1, 32 0,00 1,JZ o.oo 

2 OISCHA~GE CFS 30, o. 30, D, 
3 0. ~ELOCilY Ff:$. 1, l+Q o.oo 1,40 0 • 0 0 

3 DISCHA:.G[ CFS 3 5, o. 35, o. 
35, V'ELOC!TY FPS 1,38 0,00 1,38 0,00 .. nr ~r.14.11,;;;r.;:- CFS ~Q~ 0 ~ so! 0 ! 

c; a • IJELOCITY FPS 1, ]0 a.au 1. 3 0 a • o o 

1 [LEV 042,21 KO 218, 1, 216, 1, 
2 ELEV 542,7~ KO 55d, 1, 556, 1, ', 
3 El EV 842,99 KO 722. 1, 720, 1, 
4 ELEV 843.611 KO 1 Jc:;1. 1, 13£e.9 • 1, 

j ~. 

-.... ---·------------- ,. -------- -- ---,·-·------·--·----· 

1' 

'·'~~ 
., •H 



2 

3 

4 

1 
2 
3 
4 

WSP2 YE<l 10/04/77 
P.E:V 09/ 2 3/7(> 
LOAD 12/17176 

RA TING T ,\BLE FOR S':CTION. 
NO. ELEI/ 

0 a 4 a. 10 
1 842. 77 
2 8 4 3. 42 
3 843.57 
4 8 44 • 1 7 

71.2+ 
AREA 

0. 0 
21.2 
34.0 
37 .a 
49.7 

PORTAGE TOWNSHIP CONSOLIDATED DRAIN NC. 1 HICHIGAN 

CFS 

o.o 
15.0 
30.0 
35. 0 
5 a" o 

,, 
DA= 1.0 

•••••••••ACRES FLOOOEO•••••••• 
OAHAGE CHANNEL NON•OAH 

, 0. 0 C 
0, IJ C 
o. o o 
0, 0 0 

0. 0 C 
o.oo 
o. 0 0 
o. 0 0 

O.oc 
J,00 
O,OG 
O.OG 

SEGHENT TABLE FOP ,ECTION 71.2+ 

CSH TOTAL 

DISCrlARGE CFS 15, 
15, VELOCITY FPS ,71 

11ISCHA1<,GE CFS 3 0, 
30. V~LOCITY FPS • 8 9 

OISCHAKG~ CFS 35, 
35. V':LOCITY FPS .95 

OISCHA~GF CFS 50, 
50. VELQ,;ITY FPS 1.01 

F.LEV 642,77 KO St+S, 
ELE:V 043,42 KO 111 q, 
ELEV 843,57 KO 1275. 
ELEV 844,17 KO 1 g16, 

,, ' 

-

1 
N 

0 • 
o.oo 

o. 
o.oo 

o. 
0, 0 0 

o. 
o.oo 

1. 
1, 
1. 
1, 

SEG NO 
2 
C 

15. 
.71 
:rn. 
.88 
35. 
,95 
5 0 • 

1. a 1 

54 3 • 
1117. 
127 3, 
1974. 

3 
N 

0, 
o • o a 

o. 
o.oo 

o. 
o • o a 

0. 
0, 0 0 

1. 
1, 

1, 
1. 

cs11 

15,00 
30.00 
35.00 
5 • .oo 

PAGE 12 

CRH 
ELEV 

8<,i. 6 
8 .. 1.9 
842, 0 
84 2 .2 

. 

FRICTION 
SLOPE 

.oo on 
• 0 0 07 2 
.00015• 
• 0 ~ 064 

• 

. ' 

.,,,.: 

-____ ,. -.,____ ...... -·----------



IISP2 XEQ 10/00/71 PORTAGE TOWNSHIP COIISOLIDAT£0 ~RAIN NC, 1 ~ICHIGAH PAC.E 136 
REV OS/23/76 
LOAD 12/17/76 

.f I 

ROAD SEC TI Oil 71, 3 
' 

NO, HM CFS HL TM CSH. 

a 84 o. ag a.co 0 • 00 o. a o o.oo ,, '1'. 

1 842.83 15.00 o. 00 842 • 83 15. 00 
2 841.0J 30, •0 .16 843,47 30,00 
3 843.78 35.00 , 16 843 • 62 35,00 
4 ~4'+. 45 50,00 • 24 f44.21 50 • 00 

4, 

HIN ROAD F.LEVATIOtl 8<+6,60 
0 PEN!N'; NO. CULV • HElf.HT WIDTH LENGTH U/S DIS (NI 

NO. CULVERTS CODE OR DI AH INVE •T INVERT CO~FF 

1 1 321111 4,58 6,08 25.t.O 840,89 84 a. 89 ,032 

',' I 

I' 

I• 

I 

•' 

" ' 

., ;·-. 

• _____ ,.., .. ,..,. 



. ' 

MSP2 Xi:Q 
REV 
LOAD 

10/ 011/77 
09/23/7~ 
12/17/76 

PORTAGE TOHNSHIP r.OHSO,IOATEO qRAIN ~C, 1 HIChIGlll 

I 

RATING TAeLE FOR s;:cn ON •71,35 i)A::::: 1,0 
NO, ELEV AREA CFS ---------ACRES FLOODED--------

OAHAGE CHANNEL NON-OAH 
0 641,00 0 ,0 0 • 0 
1 642,d6 ?0,6 1 '>. 0 '0, 0 0 0 • 0 0 o.oG 
2 8 43, 65 74 .1 30.0 0, 0 0 0,00 41,0Q 
3 843,80 100,5 35,0 0 • 0 0 0, 0 0 0,0C .. 844,45 340 ,J 51J,0 o. o a G • 0 0 0,00 

:;E GHENT l'ABLE FQP. SECTIOtl +71,35 
SEG NO 

CSM TOTAL 1 2 3 
N C N 

PAGE 14 

cs" CRIT FRICTION 
ELEV SLOPE 

15,0C 841, 5 ,00058 
30,00 841,7 ,0 D 044 
35, 0 0 841, 8 , 0 0 040 
50,00 842, 0 ,00009 

------------------------------------------------------------------------------------------------~-----------------------• 1 OISCHA,GE: CFS 15, o. 15. o. 
15. VELOC!TY FPS , 72 0,00 .12 a.co 

2 DISCHA,;G ~ CFS 30. 6. 24. o. 
lO, VfLOCITY FFS .10 ,14 .12 o.oo 

3 OISCliA,GE CFS 35, 9. 26. 0. 
35. 1/ELOCITY FPS ,b6 ,14 ,72 0,00 

4 OISCrlA~GE CFS ~o. 32, 18, 0 • 
50, VELOCITY FPS , 26 • 11 ,36 0 , 0 0 

1 ELEV 842,66 KO 622, 1. 620, 1. 
2 ELEV 843,65 KO. 1231, 19. 1212. 1. 

,., 
3 ELEV d43,d0 KO 143 7, 91. 1345 • 1. 
4 ELEV 8::+4,45 KD 5 OaJ. JO 56, 2026. 1, 

' ' 

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

• 

'' L ,II 

'' 

, ... , 



WSP2 XEQ 
REV 
LOAD 

10/04/77 
09/23/7f> 
12/17/76 

PORTAGE TOWtlSHIP CONSOLIDATED (1RAIN NC• i HICHIGAll 

' 
RATING TA• Lf FOR S~CTION 71.4+ 

a 
1 
2 
3 
4 

ELE~ 

d41,o0 
643,20 
643,% 
844,07 
6 44 • 62 

AREA 

a. a 
1 7 • 1 
28.6 
l+2 • 2 

1l+5.2 

• SEGHENT TA~LE FOR SECTION 71,4+ 

CSH TOHL 

CFS 

a.a 
1s.o 
3 o. a 
3 5. 0 
so.a 

1 
N 

DA= 1.0 
---------ACRES FL OOOEO--- ·----
DAHAGE 

o.oo 
0 • 0 0 
o.oo 
o.oo 

S!':G NO 
2 
C 

CHANNEL 

0,00 
a. o a 
o.oo 
o. 0 0 

3 
N 

NON-OAH 

a.DO 
o.ao 
o.oo 
o.oo 

PAGE 15 

cSH GRIT FRTr: rlnN 
ELEV SLOPE 

15~00 8l+2itl • a o 10 o 
30, 00 8l+ 2 • 3 .00095 
35 • Do 842•4 .o~ oqs 
50, OG 842•6 ,00D46 

·~---· 

. . . ~----------------------------------------------------------------------------------------------------------------------1 OISGHARG S CFS 15, o. 15 • o. 
15. VELOCITY FPS .87 o.oo ,BB a, a a 

2 DISCHA~GE CFS 3 a , a. 30. D, 
30, V!':LOC !TY FPS 1, 0 5 a. a o 1, 05 0,00 

3 D!SGHARGE CFS 35, 3, 32. o. 
35. VELOCITY FPS 1. a 1 .22 1,06 0,00 

4 OISCnAt<1G I: CFS '? 0 • 1 7, 33, 0. 
50, VELOC !1Y FPS • f, 9 • 17 • 81 a • a a 

1 ELEV B 4 3, 20 KO 47 3, 1, 471, 1, 
2 ELEV 6 1• 3 ,9h KO •375, 1, 973, 1, . 
~ ELEV 844,0 7 KO 1063. 2. 10bO, 1, .. ELEV 344,62 K• 2316, 75 6, 1557, 1. 

-

• 

-- - . --

• 



HSPZ 

•11 

XEQ 
REV 
Ll1AO 

,, 

10/04/77 
09/2317? 
12/17/76 

OPENING 
NO, 

'f• 
' " 

1 

• ' ' t 1i I' ' 

,•l, 

NO, 

0 
1 
z 
3 
4 

NO, 
CULVERTS 

1 

PORTAGE TOWNSHIP C ONSOLIDA TEO O~AIN NC, 1 HICHtGAN 

f 

ROAD SECT ION 7i'. 5 

HW CFS HL TW CSH 

641,63 Q. QQ / 0, 0 0 o.oo (J • 0 0 
8't:J.'t2 15.00 , 16 643,26 15, 0 0 
844.17 30, 00 , 16 attt+.01 30,00 
644,28 35,00 , 16 8l• t+e12 35,00 
344, d6 50,00 , 24 84t+.64 5 0, 0 D 

HIN ROA • ELE'IATION 847,20 
CULV, HElGHT WIDTH. LENGTH U/S 
CODE OR OIAH IN\fERT 

32111, 4,58 6.oa 2 7 ,40 841,63 

--------------·-·-·----- --· .. ·----···-

PAGE 168 
. 

-~·. ,,;,' •+ 

01S (NI 
INVERT COEFF 

841.63 ,032 

t" ·, 

f • l 

-



wsn XfQ 10/04/77 PORTAGE TOWNSHIP 
REV 09/23/76 
LOAD 1U17/76 

' 

RAT ING TAt)LI: FOR ScCTiotl 71,55 DA= 
NO. ELEV AREA CFS 

0 842.0,J 0 .o o.o 
1 ()43,47 15 .4 1s.o 
2 644. 21 26.3 30.0 
3 644,33 28.1 35,0 
4 644,90 1H ,0 50,0 

.I, SEf.HENT TABLE FOR ,ECTION 71,55 

CS"! TOTAL 1 
N 

CONSOLIDATED qRAIN NO, 1 HICHIGAN 

., 
1.0 

---------ACRES FLOODED--------
D AHAG E 

o. 0 0 
0 • 0 0 
o. o a 
O,!JO 

SEG NO 
2 

CHANNEL NON-DAh 

o. 0 !l o.oo 
0 • 0 0 ·O • QC 
o. 0 0 O,OD 
o. a o 0,00 

cs" 

15, DC 
30',00 
35.00 
50.00 

PAGE 11 

CRIT 
ELEV 

8£t2,5 
8£t2,7 
842, 8 
843. 0 

FRIC TlON 
SLOPE 

• 00 137 
, 0 0 121 
, 0 0 137 
,00(·63 

' -----------------------------------------------------------------------------------------------------------------------
C 

J 
N 

• l. DISCHA,GE CFS 
15, VELOCITY FPS 

2 iJISCnA;:GE CFS 
30, V[LOC!TY FPS 

3 DISCHA,:;G E CFS 
15, VELOCITY FPS 

4 DI3CHAFGC CFS 
so. VELOCITY FPS 

1 ELEV ~43,47 KD 
2 ELEV <tP+'-t • 21 KO 
J ELEV 844.3'3 KD 
4 ELEV 04 4 ,90 KO 

j -

15. 
,97 
ou, 

1 • 1 lt 
35. 

1,25 
?ii. 
,82 

ltO fl a 

852, 
94 7, 

17J 8 • 

~ ,, 

o. 
0,00 

o. 
0, 0 0 

o. 
a.co 
15, 
-18 

1. 
1. 
1. 

265. 

~- ... ~-------- ··-· ___ ,..., __ , ___ ...... _ -· ..... - ... -··--

15, 0, 
,97 0 ,00 
30, o. 

1 , 1 't 0 , 0 0 
35. o. 

1, 25 0 , 0 0 
35, o. 
.93 0 , 0 0 

lt O lt , 1, 
8b0, 1, . 
945, 1. 

1 tt42 • 1. 

'' 

·------·----

• 

I. ,. 

_,. 
·~ .. 



~ISP2 XEQ 10/0V17 
REV 0'3/23/7f> 
LOAO 12/1711& 

~11, 

OPENING 
NO, 

1 

,, ' 
, It •,:< 'j'•• 

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

PORTAGE TOHNS~IP CONSOLinATEO ~RAIN NC, 1 MICHIGAN 

t 

ROAD SECTION 11,n 

NO, HH CFS HL TH CSH. 

0 841,15 Q. QQ I ,o • 00 o. no o.oo 
1 843,50 15,00 0,00 8ftJ.50 15. OD 
2 844,40 30, 0 0 • 1& 844,24 30,00 
3 344,52 35, Q D • 1& 84 4, 3& 3s •. oo 
4 845.15 5 D • 0 0 ,24 844,qj 5 0, 00 

·-

HIN ROAD ELEVATION 841,00 
~w. CULi/. HEIGHT HIOTH LENGTH U/S DIS INI 

CULVERTS CODE OR OIAH INVERT INVERT COEFF 

1 32111, 4,59 Ei.08 28.&tO 841,75 841, 75 , 0 .12 

,. 

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

: ' 

PAGE 188 

·'.." 

~-.. .;----. ----. --· 

'l·,,' 
'' ;1,, 

' -

,,· ... 

-~·· 

• 



WSP2 XEO 
REV 
LO~• 

10/D4/77 
OY/23/H 
12/17/76 

PORTAGE TOWNSHIP CONSOLIDATED D,~AIN NC, 1 HICHIGAN 

I 

RATING TABLi: FO•. S.':CTIOH +71. 65 
r~o, ELEV AREA 

D 842,00 D ,0 
1 843,56 H,-S 
2 644,4" 35,7 
3 844,55 56 .5 
4 645,17 211 .3 

SEGMENT TABLE FOP. SECTIOtl +71, 65 

CSM TOTAL 

CFS 

O,C 
15.0 
30, 0 
35, 0 
50,0 

1 
N 

DA= 

,f 

1,0 
---------ACRES FLOODED--------
DAMAGE 

0, 0 D 
o.oo 
0, D 0 
0, DD 

SEG NO 
2 
C 

C~AWIEL NON-OAK 

0,00 0, 0 C 
0,00 0. QQ 
o. a ( O,OD 
0,00 0,00 

PA~E 19 -

CSH CRIT, FRICTION 
ELEV SLOPE 

15, DO 81t 2, 5 , 00 112 
30, DD 842, 7 ,00.60 
35, DC 8it-2,8 , 0 0 07 8 
SO, DO 84 l, o , ]0 025 

• 

--------------·--------------------------------------------------------------------------------------------------------1 DISCHAFGE CFS 15, o. 1s. o. 
15, VELOCITY FPS ,91 0,00 ,91 D , DD 

2 OI5CHArGE CFS 3 0, 1, 29. 0, 
lO, VELOCITY FPS ,Y7 ,21 ,96 9,00 1'•' 

3 [l!SCHA?GE CFS 35, 5, 3 a • o. 
35, VELOCITY FPS • CJ 4 • 2 o ,95 D,00 

4 OISCttAk.GE CFS ?O • 26, 24, 0. .. '"' 
':i O • VELOCI IY FPS ,49 ,15 ,56 0 , DD 

t ELEV 6s3,S~ · KO lt46 , 1. it-4 f,. 1, 
2 ELEV 64<,,44 KO 1033, 2. 1 o 30. 1, . 
3 ELEV 644,55 KO 1134, 6, 1127, 1, 
4 [LEV 645,17 KO 2952. 1242, 170 g, 1, 

,,, 

'' 
,, 
l 

1 - •· ~ ........ , ··--·--------·-- ~--- ... .., __ ·--·--·-·---··---_,.a;._ __ _ ---·-·----·--·--··----·--·-·· ... ---· 



IISP2 XEQ 
REV 
LOAD 

10/04/71 
Og/ZJ/7(> 
1U17/76 

PORTAGE TOHNSHIP CONSOLIDATED DRAIN NC, 1 HICHIGAN 

I 

RATING TA~LE •oR s;:cnoH 71,7+ 
NO, ELE'/ AREA 

0 
1 
2 
3 
4 

842.30 
843,85 
844,&9 
844, 80 
845,30 

0 ,0 
16.5 
29,1 
~6 .5 

136 .6 

SEGHENT TABLE FOP 5ECTION 71,7+ 

CSH ,TOTAL 

CFS 

0,0 
15, 0 
30.0 
35. 0 
so.a 

1 
II 

DA~ 1, 0 
---------AC~ES FLOODED-------
DAHAGE CHANNEL HON-DAH 

0 • IJ 0 
0, 0 0 
0 • J 0 
o.oo 

SEG NO 
2 
C 

o.oo 
o. 0 0 
0,00 
o. 0 0 

J 
N 

a.oo 
3.00 
a.oo 
O,OC 

CSH 

15, 00 
JO, OL 
35,00 
50,00 

PAGE 20 

CRIT 
ELEV 

ai+z. s 
81+3, 0 
84J.1 
84 3. 3 

FRIC TI OH 
SLOPE 

,09112 
• 0 0 091 
, 0 0 091 
,0004,8 

-----------------------------------------------~---------------------------------------------······~·-------------------. 1 01 SCHAl'G I: CFS 15, o. 15, a. 
:15, VEL%ITY FPS .91 o.oo ,91 0 .oo 

2 DISCHAl'GE c,s 30. O, 30, a• 
~o. V£LOCirY FPS 1. H n.oo 1,03 0,00 

3 D! ~CHA i~'GE CFS 35, 4, 31, O, 
J5. VELOCITY FPS 1. 0 2 ,23 , 1, 0 2 0,00 

4 OISCHA~GE CFS 50. 16, 34. O, 
so. VELOCITY FPS ;10 • 17 .84 a.co 

1 £LEV 043,85 KO 448, 1, 446, 1. 
2 EL£V 844 ,6 'l KO 9'37, 1, 995, 1, -3 EL EV d44,60 KO 108'+, 3, 1080, 1, ,, ELEV 0<'+5.30 KO ??86, 74d, i 537, i, 

,, 

' 

------- ..... - ... -- ... ,._ . ·- .... _ ... .,_ --· -~-=-----~----. ----··· -

• 

' -~--

-



• HSP2 X£Q 10/0'177 PORTAGE TOHNSH! P CONSOLI DA TEO ~RAIN UC• 1 HICHIGiH PAGE 21B 
REV 09/2 3/7,~ 
LOAD 12/17176 

f 

ROAD SECT! CN 7 1.8 

~m • HH CFS HL TW CSH. 

0 A42,JO o. 0 0 0 • 00 0 • 0 0 0,00 
1 343,91 15.00 0,00 8ltJ.q1 15,00 
2 8ltit,74 3 0, CD 0 • 00 81.+'t, 71.t 30,00 
3 8'tlt,8~ 35,00 0 • 00 !.-. i. 35, 00 
~ 845,40 so. Q ii • 08 845, 32 5 (l, ijjj 

----~·--· -- . .. 
t'.; . ---------

MIN ~OAO ELEVA TI ON 842,30 
OPENING NO, CULV. HEIGHT WIDTH LENGTH ~/ s 0/S INI 

MO, CULVERTS CODE OR OI AH INVERT INVERT COEFF 

1 1 32111, "'· 58 &,08 20,40 642,30 842, 30 .Cl.J2 

'• 

., 

- • ·t"------- -----·-··- ·--------. -· -- ··- . ·-·· ... 



,1!1 

HSP2 XEQ 10/ 04/77 
oEV 09/23/76 
LOAD 12111no 

I 

RATIN~ TABLE FOR ScCTION 
NO, ELEV 

0 f.lt2.5Q 
1 844,04 
2 8 44 ,84 

,3 8 44, 94 
4 845,4<J 

SEGMENT TABLE FOP SECTION 

CSH 

PORTAGE TOWNSHIP CONSOLl• ATf.D qRAitl NC, 1 MICHIGAN PAGE 22 

,, 
• 71. 65 OA• 1,0 
AREA CFS ---------ACRES FLOODED-------- CSH C~IT FRIC TI Oil 

•A HAGE CHANNEL NON-DAH ELEV SLOPE 
0 .o 0, 0 

12 ,2 15.0 o. 0 0 D, 0 C O,OG 15.0C 84 J .2 .oo 257 
2J,3 J a. o, 0 • 0 0 0,UO ·O • 00 JO.DO 84J,5 , 0 D 175 
25 .o 35.0 o. a ~ o. 00 0,00 J5, DO 84 J • & ,00196 
34,6 so.a 0, 0 • 0, 0 0 0, OG 50,00 643 • 8 , 0 ~ 164 

• 71,85 
SEG MO 

TOTAL 1 2 3 
N C N 

-------------------------------------------------------------------------------------------------------------·----------1 DISCHARGE CFS 15, o. 
15, VELOCITY FPS 1, 2 3 0,00 

2 OISCHAsGE CFS 30, 0. 
::rn. VELUC I TY FPS 1,29 0, 0 0 

3 DI3CHA•Ge CFS 35, 0. 
35. VELOCITY F-P~ 1, 4 0 0,00 

4 OISCHAFGE CFS ?O • o. 
so. VELOCITY FPS 1. 44 o.oo 

1 £LEV 84~ • 04 KD 2 1H>, 1, 
2 ELEV 84<,,84 KD 718, 1, 
3 El':V 8<,<, ,94 KO 7'30, 1, .. ELEV i\45.49 KD 1235, 1, 

·- ---. , ... -------.. --~-~- ... -- .. -- .. "" ...... ----.. ·-'"----

15, o. 
1,23 0,00 

JO, o. 
1,29 0 , 0 0 

35, o. 
1,40 0,00 
so. o. 

1,44 o • a o 
294, 1, 
71&, 1 • 
76 6, 1, 

1233, 1, 

,. 

----··· --- ... 

() 

,., \ ,, 
I • 
'/ 

• 

" '! 

-·-••I,.,. 

'' ! 



WSP2 XEQ 10/04/77 
k.EV 09/23/7[, 
LOAD 12117/76 

RAT ING TABLE FOP SEC TI ON 
NO, ELEV 

0 8tt2.50 
t 8Lt4.27 
2 845,il5 
3 645, 18 
4 84 5, 70 

71 .9 
AREA 

0 • 0 
15.2 
27 .o 
29 ,2 
3 9 • 4 

PORTAG~ TO~~SHIP CONSOLIDATED qRAIN NO. 1 MICHIGAN 

CFS 

a.o 
15.0 
30.0 
35.o 
su.o 

0 A: 1. 0 
---------ACRES FLOODE •-------
DAHAGE CHANNEL NON-DAH 

0, 0 0 
0, 0 0 
o. o a 
0,00 

o. 0 0 
o. 0 0 
0, 0 0 
0, 0 0 

0,00 
o.oG 
il,00 
o. a o 

" SEGHEtlT TABLE FCR, 5ECTION 71,9 

CSH 

• 1 OISCHA><GE CFS 
15, VELOCITY FPS 

2 IJ.L~l~HA"l.,t-. CFS 
30, VcLOCITY FPS 

3 DI SCHA ,r,E CFS 
.~ 5. VELOCITY FPS ,. OI3CrA'<GE CFS 
5 0, V[lOCilY FPS 

1 ELEV 144,27 KD 
2 EL£\/ 845,05 KO 
3 ELEV 845,18 KO 
4 ELEV 845, 7C KD 

• 

TOTAL 

1 s. 
,qq 
3U, 

1, 12 
35, 

1, 2 0 
50, 

1, 28 

397, 
87 0, 
'36 d, 

1446, 

1 
N 

0 • 
0,00 

o. 
0,00 

0 • 
0, 0 0 

0. 
0, 0 0 

1, 
1 • 
1, 
1, 

SEG NO 
2 
C 

15, 
,gg ' 
30. 

1,11 
35. 

1,20 
50, 

1,27 

395, 
8F"id, 
g66, 

1446. 

••:"''h.,.,, _________ ,.,,_U_ ----•---·- -· -• ... ------=-----

3 
N 

o. 
o.oo 

0 • 
0,00 

0. 
0 , 0 0 

o. 
o.oo 

1, 
1 • 
1, 
1. 

' CSH 

15, 00 
30.00 
35, 00 
50,00 

PAGE 23 

CRIT 
ELEV 

84 3, 2 
84 3 ,5 
843,6 
84 3 • 8 

HICTION 
SLOPE 

• 00 1~ 3 
,00119 
, 0 0 131 
, 0 0 119 

·•,,, 
' " I .' 

·, 

• 

. 1: 

.... f 

·• 



II 

,:I 

WSP2 XEQ 
REV 
LOAD 

10/04/77 
og12317~ 
12/17/76 

RATING TABLf. FOP. ScCTION. 
uo. ELEV 

0 8t+3.~0 
1 8t+'+,77 
2 8~5.,+8 
3 6 45, 62 
4 846,H 

Sf GHENT TABLE FO?. SECTION 

CSM 

PORTAGE TOWNSHIP CONSCLIDATED DRAIN NC, l HlCHIGAN 

71.9+ • A: 
AREA CFS 

o.o D,D 
11,3 15,D 
20,9 30,0 
23,1 35. 0 
30,8 50,0 

7 1. 9+ 

TOTAL 1 
N 

,f 

1,0 
-••••••••ACRES FLOODED•••-•••· 
DAMAGE CHANNEL NON•DAM 

0,00 D, D 0 0,01 
o. o a 0,00 0,00 
0,00 D, D 0 0,00 
o. 0 0 o. 0 0 J,00 

SEG NO 
2 3 
L N 

CSH 

15,00 
JD• D 0 
35,00 
50,DO 

~AGE 24 

CRH FRICTION 
ELEV SLOPE 

844, D , DO JZl 
8lt4,3 , GD 237 
84 4, 4 , 00 246" 
844,6 • 0 D 2~1 

--- ~.--· 

• 

C 

------------------------------------------------------------------------------------------------------------------------1 or SCHARGE CFS 15, o. 15, o. 
!.5, VELOCITY FPS 1, 3 3 D,OC 1,33 0,00 

2 OISCHAFGE CFS 3 0. 0. JO• o. 
30, VEL~CITY FPS 1,'+4 0,00 1, 44 0,00 

3 DI si.::r1A.:iGE CFS 3 5. o. 35, o. 
35, VELOCITY FPS 1, 'j2 0,00 1,52 0,00 

4 •1ISCHA,..GE CFS so. o. 50. 0. 
5 0, VELOCITY FPS 1; 63 '- 0,00 1,62 0,00 

1 ELEV 644,77 KO 265., 1. 263, 1, 
2 ELEV •• 45,48 KO 616, 1, 614 • 1, 
3 ELEV e 4 s. 02 KO 70 6 , 1. 704, 1, 
4 ELEV 8•6,07 KO 1040, 1, 1038, 1, 

• • ·----------------------··-····· ·--- --· __ , ...... -·---------· 



MS~2 XEQ • !C/ 0 ~171 PORTA GE TOWNSHIP CONSOLI DA TEO ~i>.AIN NC. ,1 HICHIGAN PAGE 258 
REV OS/23/7(, 
LOt.O 12117/7& 

4 

ROAO SECTION 7 2. 0 
. r,., 

NO• HM \ CFS HL TM CSH 

0 64l+.60 o.oo o.oo o.oo u,oo 
1 645,&9 15.00 ,80 644,89 15,00 
2 646,22 Jo. 00 .&4 845,58 , JO, 00 •, 
3 846 153 35, 0 0 ,80 845,73 35,00 
4 846.97 50 • G 0 ,80 841:l • 17 5C,CO 

il,1 

HIN ROAD ELHATICN 851 • 30 
OPENitlC, NO, CULV. HEIGHT WIDTH LENGTH U/S 0/S INl 

NO, CULVERTS CODE OR DI AM INVERT IN VERT CCEl'F 

1 1 32111= '+= 5 8 6= 08 6f!=€dl 8 44 =6!! 6'+3=29 :0 ]? 

I', 

. ., 

.. ': ~ 
' ' 

• • .. 
·" - :, .. .., .. ____ _ ------·-··--



' '-• 

IISPZ tell :0/04/7' PORTAGE TO~NSHI P COi/SOLID,\ TE• D•,A :11 tJG. 1 i1Ir.HIGAN 
~i:V ~'/23/76 
LOAD 12/17/7fi 

kAli~G TAHL~ fu~ S~CTIUN 72.1+ 
tlO, EL£V AREA 

01 'lit J. 30 a .o 
1 a,.s.11 25.6 
z 846.32 35.4 
3 846.61 41,7 

RAN~ FULL !34f>, a 45.9 
4 847,05 79.1 

SFGH~NT TABLE FD~ SECTION 72,t• 

TOTAL 

CFS 

o.a 
1s. a 
30,C 
35. {J 

lt 1 • 5 
5,). 0 

1 
N 

DA= 11, 0 
-~-------ACRES FLOOOEO-------
OIHIGE CHINIIEL NON-DAM 

a. o a 
o.aa 
a.oa 

. o. o a 
0, 0 0 

SEG ND 
z 
C 

a. o a 
0, 0 0 
0, 0 0 
o. 0 ( 
o. a o 

] 

N 

0,00 
0,00 
o.o~ 
0,00 
0,00 

CSH 

15 , 0 0 
30,00 
35, 0 0 

50. o a 

C~IT 
ELEV 

644.Q 
844,3 
ei,4.4 

844, 6 

·------------, .. ~~ ... ,\ 

FRICTION 
SLO FE 

e(l'J034 
.01)05€, 
"~ 051 

, 0 C 04 8 

---------------------------------------------•M•-------------------------------------------------•·---------------------
1 DI SCHA'·.GE CFS 1 ~. 0 • 15. o. 

15. VE LOG I 1Y FPS • 59 0,00 ,5 9 a.ca 
z DISCHMGE c•s JO. 0 • 30, a • 

3n .,., .vi:--~ocrrv' rr-; ,85 0,00 .~5 a.oa 
3 u ::CHARGE CFS 3 5, o. 35. a. 

35. V LOCI TY FPS • 85 o.oo ,85 0 • 0 0 
4 D SCH AFG£ CFS 50, o. 45, 5, 

50. V LOf;I'TY rPs ,H o.oo ,88 ,18 

1 FLEV 845, 77 KO '812 • 1, 810, 1, 
z ELEV 846.32 KO 1264. 1, 12&2, 1, 
3 ELEV 8U.6.6i KO 155 7, 1, 1555 • 1, 
4 ELF.V 847,05 KO 210 J, 1, 2094. 8, 

• 
- • -
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JJ' WSP2 XEQ !U/0<,/77 
1iEI/ 0S/23/7f> .... 
LO,• 1211111/; ,->c,--t,?,1<1'. "7-:-,,-:n)h,f)'C.\!r)s,,)r~/;c.-•-14'cl _,Dre-?,;, # / 

S'1ci,.),is 70,1-1- 7;i_,1...,-

------------------------------8C/d0 LIST OF INPUT DATA-------•--•-•••••-•••--------• 
WSP2 
TITLE PORTAGE TOHtl:iHIP CO:ISOLIOATEO • ,Arn tlO. 1 MICHIGAN 

1 
1H9D 
J OISCltAR,;E -1. 

SHP.TE 70,1+ 
. - OUTPUT, 

REACH 
, 'REACH? 
nMH 
REACH?. 
KO,\ 0 
ClJLV1 
~ULV2 
SECTIOtl 

ENOH9LE 
REACH 
srr.ernT 
NVALUF 
:iEhtlEMT 
NV/\L\IE 
Sf GHl:MT 
~IY /\ LIIE 
s~c1rnu 

tNlll Af.LE' 
RF.ACh 
P.F.:t,CH2 
k.0/\ 0 
BP•< 
GIR~EP. 

END T t. ~Lr: 
se cnn N 

$-
70. 1< 
7 U • 1 
7,'J. i;+ 

70.8 
71).& 
7 0. f> 
5.~ 
71). t) 
... 9 ,) • 
- ~ .. J • 
100. 
25J. 

7(1 In 
7C. a 
• 1 
'?(I.~ 
.D6 
1G"1 
• I 
7 ,1 , 8 
-tOG. 
-59. 
-23. 
-c;. 

2. 
1 2, 

7G.'9+ 
7Udl 
7 l, 0 
71.0 
6 • 11. 
-'+• 7S 
-•. .. . 
lt.75 

7 :_. {l 

. -Y •O. 

-

15. 
631. gs 

1. 
-1. 
2.1 
1' 
o. 

8fi ~ • 
6<,<;.g 
81t 7 • 8 
,"ic+l,i 

1. 
1 

2 

J 

f.51. 
84 '.J. 2 
84'>.2 
Bit 1J • 7 

1. ., 
?. • 7 
B 
OltS,7 
6<, 7, 9 
,)It It,• 8 
di... r; • 
~•. 7. q 

86'; • 

3 o. 
641.25 

0 • 

545, 

5 J. 
12311 
8',. 5 

-go• 
0 • 
1 50 I 

25• .1 

1 Q,J. 
M 

C 

N 

-10 0, 
-IJ.7. 
-19, 
-2. 

(, 2. 

1 00. 

5 o. 
3 
0 • 
--'f. 7 5 
-3. 2 5 
4 • 

-90 0 • 

0 • 

50 • 

838.q 

845.7 
6<,7.3 
848. 
860 • 

1 GO. 
-7. 

6. 

8 lt,7 • 7 
6<,8,1 
6<,2. 7 
639.9 
840.g 
84CJ.7 

100 • 

50, 

.6 
8 40 .2 
645 • 7 

840 • 

50. 
8<,2,7o 

-10. 
so. 
21)0, 

-84. 
-35. 
-7, 
0. 
6. 
6ft • 

2,6 
-4. 
3 .4 
4.75 

-8 l}O • 

e4g,2 
0<,6 .6 
8 <,1 .4 
839, 7 
0 41, • 
869. 

840.2 
0 l.,~, 7 
6 40 • 

657.9 

.. 
10 
728 
72g 
7l0 
731 
7 32 
733 
734 
735 
7]1', 

737 
736 
739-
7 <,O' 
741 
742 
7 <,J 
7<,<, 
745 
7"6 
7•7 
748 
7~g 
750 
7?1 
752 
753 
7 54 
7 51'> 
7<;7 
756 
,, 5q 

TnO 
H1 
762 
7f>3 
7G3A 
7630 
7 b<, 
765 
7 66 

PAGE l, • 

- ----~---------......... ~ ... ----------if>t---·------------··~------"• .... ·~-



' J 
C o'NSOLI DA TEO 

• 
I WSP2 XEQ 10/0o/77 PORTAGE TOWNSHIP qRAIN NO, 1 NICHIGAN PAGE 1 

R.EV OS/23/7~ 
LOAD 12/17/~6 

" 
------------------------------80/60 LIST OF INPUT OATA••··••-••-••-----•••••••••--•-

-100. d5i,9 -650 • 659,2 -600. 659,2 H7 
•521, 05 ~, -50 0 • 856,6 -400, 85 7, 7 766 
-3 0 0, 850, 4 -20 a. 655,2 -1 00, 6 54, 1 769 
-4.75 a,., ,g -4, 75 6 40 ,2 -2. 640,2 770 
0 ,, 84-1 ,25 z • . - 840,1 4 •. 15. - .. 540, .• 771 
4,75 8'4-,1, 9 100, 8 52, 6 zoo. 652,6 772 
1~0. 85~.4 4 0!), 652,3 500, 652, 2 773 
.-, 0 0 , AS~ • 6 Ol, 1 860, 774 .. 

EN OTA ALF. 7 75 
REACH +71,05 1, 5 0, 50, 776 
RE ACH2 71,1 -,5 777 
RUCH 71. 1 1, 130, 120, 778 
SEf,MENT 71,1 1 N - 30, 771 
NVALllE • 09 7 60 
SEf,MENT 71.1 2 C 16, 7 81 
NV ft LUE ,u6 782 
SE<iMENT 71,1 3 N 272, 1 7 63 
NVALUE ,G9 7 84 
SEr,TION 71,1 7 85 

-no. 8&),7 -60, 651,6 -30 • 651,4 766 
.. 13, 84~,4 -s! 8 41,4 -3. 841, 1 787 . .. 
0 • ll41, 7 3, 642,1 5, 6 42 ,1 7 66 

" . 847, 16, 650,2 66, 851,2 769 
116, 853, 6 166, 653,9 216, 854, 7 90 
2 Fil; , 85.?, 6 2 72, 8~5.8 27 2, 1 660,7 791 . 

ENOTAALE 792 
RFACH 71,2+ 1, 8 20, 610, 793 
REACH2 71,1 7 94 
POAD 71,3 2,7 5 o. 50, 7 95 
CULV1 71, l 1 32111 7% 
CULV2 4,7 &, 2 s. 4 84C,,6~ 04 0, 89 7 97 
SEr.TI0N 71,l 798 

- 100, d4&,6 0. •345 I 6 11) 0, 646,6 7 99 
ENOTARL E 612 
RfACI• +r1 .. 3S 1, 5 0, 5~. 813 
R!:flCH? 71 I IJ5 -1. 614 
R~ !1CH 71,4 • 1 • 350, 350 • sis 
~EACH2 71.55 -.4 8 1o 
ROAD 71,5 2,r 5 o. 5 a. 617 
CULV1 71, 5 1 32111 616 
CULV2 4,7 6, 27.4 841,63 841,63 B 19 
SECTION 71,5 6 20 

-10 G • 847 • 2 0. 6H,Z 100. 84 7. 2 8 21 
EtHlTAALc 6 34 
REACH 71,55 1, 4 0, 40, 8 35 

·' 

- • ,r'n)-~"------•---,-"'"---·------------- '" __________ _,. • ., _____ _;. ----·-·-·-···---,--------



WSP2 XC:O 10/0</71 POP.TAGE TOHNSHIP CONSOLIDATED D~AIN NC. 1 ~ICHIGAN PAGE 2 • 
REV OS/23/7~ 
LOl,D 12/17/76 ., 

------•-------•-----------•~--80/80 LIST OF INPUT DATA••------••-••---••••--•--••••• 
SE"C,t1EMT 71,55 1 N -20. 8 36 
NV hLUE .oq 8 37 
Sff.t1ENT 71, 135 2 C 9. 838 
NVhLUf ,On 839 

.SEr.HENT .71,55 - 3 _N. 644, 1 . - 8 40 
NVAL,UF. ,085 • 8 ,1 

, SFCTION 71,55 8<2 
-7135, 86 ?, -705. 854 ,l -690, 847.6 8<3 ., 
-f.70, JJ47,4 -620, 846,5 -5 70, 845,8 844 ·-.. --.-----··-;-··-
-520, 844,9 - 410, 8<5,2 -420.-- 844,7 8 cs 
-.37 (1. 844,6 -320, 844,5 -270, 8 44,6 8<6 
-l20, 04'•· 7 -.170, 844, 9 -120. 845, 1 8,7 
-10. 84i,6 -20, 8<&,f, -14,' 8.ltO, 8<8 -,. 04'!, 0 • 8 42 • 4. 8 ,2, 1 8 <9 
g, 84J::i, S 5~. 846,4' 10 q, 0<5 ,8 8 50 ". 159. 846,4 2 09, 8<6,1 259, 846,S 851 
309, 846,9 3 SY, 8<7,1 40 9, 847, 7 652 
4~9. a-,. 1 5 03, 8,9,2 559. 8 <9, 5 853 ., 
609, 849. 6 6 34, 852,1 64 4, 8 55, 8 54 
&44.J. 86?, ~55 

END TABLE 856 
ROAD 71 • f., 2,7 25~ 25. 857 
CULV1 71,& 1 32111 8 58 -~ 
CULV2 4,7 h, 2 8. 4 641,75 841,75 8 59 
SECTIOtl 71,6 860 . 

- 10 iJ , 847, 0 • 8~7. 10 o. 8.lt7, 8 61 
ENOTARLE 8 7C 
Rf ACH + 71, 65 1, 5 0, so. 8 75 
R~ ACH 2 71. 55 8 76 
R~ACtl 71,7+ 1, 2 70, 2 40, 871 
REhCll2 7J,, :'5 ,3 8 78 
ROAD ,I 11,0 2,7 5 o. 50 •· 8M 
CULV1 71,8 1 32111 880 
CUL'V 2 ,.7 6, 20,4 842,3 842,J' 8 81 
SECfION 71, i:\ 8A2 

-11.)0, 8~7,5 •5, 5 841,5 -,. 8.lt2,4t 883 

' . 842,3 0 • 84 7 ,5 1:JO, 847,5 86< 
ENO f ABLE 896 
RHLH +71, 85 1, 5 0, 50, 8 97 
RHCH2 71,9 8 98 
~UGH 71,q 1, 163, 163, 8 99 
SE r.t1FtH 71,9 1 ti -15, 900 
NVALU~ 'oq 901 
SEf,r1ENT 71,g 2 C 13, 902 
NV ALLIE ,(16 903 

I- -~--------------------""----·- ~ "''""• 



WSP2 XEQ 10/ 04/77 PORTAGE TOWNSHIP C~NSOLIDATEO (\R.A IN NC, 1 HICHIG~N PAGE 3 
REV OS/23176 
LOAD 12/11176 

" 
---------···---··-···-·-··•-·80/80 LIST OF INPUT OATA•---••-••-•••••••---•-·••••••• 

, S:Ef1MEtn 11.q 3 N 290,1 904 
NI/ ALUE ,09 905 
SECT!ON 71.9 90& 

-19J. 86~. •190, 6 :,.g. 4 -111. 849 ... 907 
-121 •. 85J,2 - -71, 849,8. -21. 850,5 9 08· 
-15, a4q,2 • 3, 8 43, 1 0 • 842,5 909 
l, 842,0 1 J, 84f.t. 63, 84€>,lt 910 
113. B4f>,6 163, 846,2 213, 846,2 911 
2 h 3 • 84'>,3 2qa. 846,3 290,1 862. 912 

EN OT ABLE 913 
P.EACH 7t, 9 • 1, 167 , 1B7, 9 1 It 
RHCl• 2 71, 9 ,8 915 
ROM 72, ,) 2,7 5 J. 5 J. 9 16 
CULV1 72,0 1 3 211 ! 917 
CU\.V2 4,7 6, 66,6 844 ,6 84],29 918 
SEC TI Oil 72,0 9 19 

-500, d6'>, -500, 853,J •400. 852, 920 
-.50:j. AS1,6 -20 0, 851,3 -100, 8 51, It 9 21 
0. 851,9 1 OJ, 852,lt 200, 852,lt 922 
300, 85'.!. 4 4 o a • 8 52, 6 500. 852,5 9 23 
600, 052, 4 7 00, 852,7 800, 853,4 924 
qoo. 855,5 9 00, 1 sr:,r,, 925 

ENOTARLE 926 
REliCH ,, .. • so • en 0 ?7 

; '- ..... . . ,u, 7<' 

REACH2 71. q ,8 n8 . 
COMPUTE 10 .. 1 + 12.. 1 • 7 0, 1 • 1019C 
•••..•••••.••.••••••••.••••••• END OF 80/60 LIST--••-•------••-•--------------

--~,--------.,--..,...-,.,.----~---·-----... -'·":....-- ----··-- ···------------ _, __________ ---

'" ,' / ' ,, 

• 



C01PUTE 7 o. 1+ 7 2. 1• 10.1+ 1019C 

., 
I 

---------------------------~-STARTING DATA FROH GIVEN ELEVATION-------------------••-••••••-• 

,,, 

. ' 
" '; (. 

.._. _it I' 

• . .... 
---- ., ____ ! .... '"'" .,,,._ .. ., .... _,.._ ---- ....... ..,,._ ... "--~-~·- ____ , ......... ..," < -----···---

.,, 

•• 

. ., 

} \,, 

., 
---------------- --------
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HSP2 XEQ 
REV 
LOAD 

10/05/77 
09/23176 
12/17/176 

RATING TABLE FOi> ScCTION 
NO, ELEV 

0 86 •J, 00 
BAN¥. FIJLL 861,9 

1 861, 91 
2 862,43 
3 6 62, 76 

WEST BRANCH PORTAC.E CREEK, HIC,HIGAN 
:PRELIHihARY FINAL RUN ,SECTIONS 61.1•-6E.1• 

f 

61 .1+ DA= 1.0 
AP.EA CFS ---------ACRES FLOODED--------

DAMAGE CHANliEL NON•OAH. 
0 ,0 0,0 

24,6 49. 7 o. 0 0 o. 0 0 o.oo 
24.8 50,0 0, 0 0 0, 0 0 · o. o o 
44.2 go. o 0, 0 0 0, 0 0 0,00 
6 7 .9 115, 0 0, 0 0 o. 0 0 ii• OG ,. 663,40 134 ,0 170, 0 0, 0 0 0, 0 0 0. 0 J 

SEGMENT TABLE FOR 'iECTION 61. 1 • 

,SEG NO 
CSH TOTAL 1 2 3 

N C N 

P4GE 10 

CSH cqIT FR!C TION 
ELF.V SLOPE 

so.oo 861.2 .00943 
90.00 861 • 5 •JO 7Z a 

115,00 861, R , 0 0 532 
170,CO 86 2. 1 .oo 292 

--·--------------------------------------------------------------------------------------------------------------------~-
1 DISCHAfGE CFS 50. 

50. VELOCITY FFS 2,03 
2 DI,CHA'•GF. CFS qo. 

90. VELOCITY ,FPS z. 18 
3 DISCIIA,GE CFS 115. 

115. VfLO~ITY FPS 2, 07 
4 DISCHArGC: CFS 17 0 • 

170. 'If.LO CITY FFS t. 7 7 

1 ELEV 661,91 KO 515. 
2 E LE 'I 8 62, 43 KD 1056 • 
3 ELEV 862,76 KO 1553 • ,. ELEV 8f,3,40 KO 310 5 • 

• 

o. 
o.oo 

2. 
• 44 
7, 

• 45 
28, 
• 49 

2. 
15, 
62, 

455 • 

~~ ···---··--

i; 0 • 0 • 
2. 02 o.oo 
88, o. 

2,19 o.oo 
108, o. 
2,H 0 .oo 
141, 1. 
1. 69 ,34 

512, 1. '• 
104 J • 1. 
1490. 2, 
2642, 8, 

'\. I • 

' ' 

. ' 
-----··-

• 

·,; 

..... , 

• 



-., 

WSPZ XEQ 10/05/77 
REV 09/23/76 
LOAD 12/17/

1
7& 

WEST BRANCH PORTAGE CREEK, HlCHIGAN 
PRELIHI~~iY FINAL RUN ,SECTIONS 61.1••6E.1• 

4 

~ATING TABLE FOO SECTION 61.2 DA= 1,0 
NO. ELEV AREA CFS ••••••··-ACRES FLOODED--------

DAHAGF. CHANNEL llON•OAH • 
0 859,40 0. 0 o.o 

RANK FULL 861, 3 24.6 JO.a 0,00 o. 0 0 a. a o 
1 8 62. 5 7 106,1 so.a 0, 0 0 o. 0 ( ' 0, 0 0 
2 ,863,11' 174,4 9J. 0 o. o a o. 0 0 O,OG 
3 863. 37 210, 7 115, 0 o. o a a. a o a.ao 
4 8 63, 95 295,6 170. C a. a a 0,00 a.ow 

~-· ·--· 

SEGHENT TAALE FDR !~CTION 61,2 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

CSH 

50,00 
90.00 

115,0C 
170.00 -

PAGE 11 

CRIT 
ELEV 

Fi<.ICTION 
SLOPE 

660,1:t ,OOC!tO 
860,9 ,00~43 
861,2 .00043 
861,S ,COG3~ 

--- --- ,. -.--· 

-------------------------------------------------------------~--------------------------------- .--------------·-------,-1 DI :CHARGE CFS 5L, 
50. V::L• CITY i·ps ,62 

2 DlSCHA<'GE CFS 90, 
90, V!:LOCI rY FPS ,71 

3 OISCHA...:G ~ CFS 115, 
115, 1/ELOG!TY FPS , 7 4 

4 tll SCrlA cr,E CFS 17,J, 
170, VELo,;r TY FPS , 7 6 

1 ELEV 8b2,57 KO 2 475, 
2 ELf.V do3 • 11 KD 4 341, 
3 ELEV 8&3,37 KD <;473, 
~ ELEV 863,95 KU 8 721, 

,, 

• ------·· .. ------·-·-·--..... 
~ 

' 

7, 
,18 
22. 
,25 
33. 
, 3 0 
61. 
,36 

28 3, 
9d6, 

1499, 
30 d 6, 

43. 
, 65 
68, 
• 7 9 
81, 
,d4 

10 7, 
,90 

21~7, 
3333, 
3943, 
5562 • 

o. 
,12 
o. 

,17 
1. 

.19 
1. 

, 2D 

4, ,, 
19, 
31, 
73. 

~ ,, '~. 

' . 

~ .. --· 

,, 
" 

- ,_ . ., 

,, 

• 



, . . , 

COEFK 
2e72EG 

OCRJT 
0,0000, 

OCR IT 
0.0000 

OCR IT 
0,0000 
•GRIT 

, f 

AKB DGTAK 
2,01s8 k 0.0000 
860, 36 BCRIT= 
0.0000 0,00D0 
-1, •JO KBCRIT=· 

0. 0 0 iJ 0 o.oaoo 
• 1 • •) 0 KB·:: ~IT:. 

O.COOJ 0.0000 
-1. ·JO KBCRIT= 

•4' ,t' I," 

I 

-_. 

/.'' 
d. 

- ' 

TABLE OF VALUES FOR 8Pf< EQUAT JON 
SIGHA OKE o~s H ALPHA 

0,0000 0,0000 -.1~72 f .1J06 1,0000 

o.aooa D, DO 00 O,ODDO 0.0000 1,0JOO 

0.0000 0.0000 o.aooo 0,0000 1.0000 

0,0000 0,0000 0.0000 0.0000 1,0JOO 

,.-
----··· --· 

-
ALPHA2 BRrDA APPAR A EXTT 
1,0000 45, 418& B3, 7366 15&,7342 

1.0000 45,7200 393 • 7366 156. 7342 

1.0000- 45,7200 393, 7.l66 156. 7342 

1. COO 0 45,7200 393 • 7366 156, 7342 

.. 

-~ 
•' 

\•,~ \,. 
' ' 

·, 

' 

-·-------· .. ------. .. ---·· 



HSP2 XEQ 
REV 
LOAD 

' ' 

tC/05/77 
09/23176 
12/17"76 

I 

BP.IOGE TYPE 2 

. ;, 
,1 

' 14' /)'' ., 

! -
•f" ~----------· 

WE5T _BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHIIA~Y FINAL RUN ,SECTIONS 61.1 • -6E.1• 

NO, 

0 
1 
2 
J 
4 

f 

ROAD SECTICN 61,J 

HW CFS HL TW 

859,00 o .·oo a.oo 0 • 0 0 
862,63 5 ~. C 0 ,04 d&Z,59 
86 J. 27 90, IJO , 14 86J,1J 
86 J. 61 115,IJ0 .22 66J,J9 
864,27 170,00 • JO 86J, 97 

MIN ROAD ELEVATION 

GIP.DER BOTTOH ELEVATION = 

861,90 

862, 60 

. ----=----- ----··-

' 

CSK 

o. a o 
5 C, 00 
90,00 

115, 0 0 
170.00 

OPENING N0,='1 

'' 

FA~E 128 

·. 

it' 

. ' 

', 
. ' ' ' 

' -

1',, 
•• L • 

. , .. -• 
.I\ ... 

• 

---------·----··--··· - ··-----····· 



•1!• 

WSP2 XEQ 
REV 
LOAO 

10/05/H 
09/23/76 
12/17/76 

I 

RAT ING TABLE FOR ScCTION 
NO. ELEV 

a 659.1J 
IIANK FULL 659.o 

1 8 62. 63 
2 <l6J.27 
J 663.61 .. 804.21 

WEST 9RANCH PORTAGE CREEK, HlC/UGAN 
,PRELIHI~ARY FINAL RUN ,SECTIONS 61.1+-&E.1+ 

61 ,4+ 
AREA CFS 

0 .o o.o 
... 2 7,1 

J75elt 50.0 
476.6 90. 0 
5J3,6 115, 0 
65 0 .2 110. a 

DA= 

f 

1,0 
---------ACRES FLOOOEO--------
OAHAGE CHANNEL NON-OAH. 

o. o a 
a.oo 
0, 0 C 
0 • 0 0 
o. a a 

0. 0 0 
o. ao 
o. 0 C 
o. 0 0 
a. il a 

O.OJ 
' 0. 0 Q 

0 • 0 Q• 
o.oo 
a.Jo 

SEGMENT TABLE F0P SECTION 61. 4+ 

CSH TOTAL 1 
N 

, SEG NO 
2 
C 

3 
N 

CSH 

50,00 
90,00 

115 ,OU 
11t..oo 

PAGE 13 

CRIT 
'ELEV 

85 9, 9 
8f,0.1 
860,l 
ti&O,l 

FRICTION 
SL• PE 

• a a oo, 
• 0 0 00 5 
, 0 0 00 6 
,OOC0-8 

-------------------------------------------------------------------. --------------------------------------------------~-1 DISCHAFGe CFS 50, 9, 9. JZ, 
s a. Vt.LUl,l.lY FPS ,ib . ii ,26 ,i2 

2 O!SCHA~GE CFS 90, 16. 15, 56. 
90, \IELJC!TY FPS ,22 ,16 ;37 ,17 

J 01 SCHAF GE CFS 115, 22. 20, 73. 
115, V£LOCI IY FPS .• 25 .19 .~3 , 20 

4 OISCH~RGE CFS 170, 33. 29, 108. 
170. ~i'LOCITY FPS ,]1 • 2 J ,54 ,24 

1 ELEV 81i2,&1 KO 8 77 d, 1545, 154'1, 56e3, , •' 
2 ELH 863,27 KO 12771, 2334, 2163, 6256, 
3 ELE~ ~~J.61 ~[J 147d5. 2797, 2546, 9441, 
4 ELF.~ 064,27 KO 19 616, JS 20. 3325, 12411. 

I ' 

\• I ' ' 

' . ( .. , ,., 

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



~SP•2 XEQ 
RE~ 
LOAD 

110/05/71 
0• /23/16 
12/17/,76 

' 

WEST. BRANCH PORTAGE 
PRELI HI NARY FINAL PUI< 

CREE~, MICHIGAN 
,SECTIONS 6lol•-6E.1 • .. 

• 
f'A~E 14 

-- ---- - -- -------··------- ------8 0/ 6 0 LIST OF INPUT OATA----------------------•~~--~--
CHANGE DISCHARGE 
DISCHAR,GE -1. 45. ao. 
ENO 
COMPUTE 61.7 n2.4 61o4+ 
-- ---------•----·•--------- ----ENO OF 

'., 

,I 

! 
.1, '" "f•' 

-~ 
~-----------__,.,. ... --.. --.. - -• 

610 
100. 150. 611 

612 
613 

80/80 LIST----------------------------•-

" 

•---·~--

•~•') r 

.1.-·- ---

... 

'·.l . ·, . 

• 

.. 
• 

----------·- ,, _____ ·-······ .. --------- ... . -··- ... 



CO~PUTE 61. 7 62.4 61.'t• 613 

4 

-~----••-•••-•••-••--------•-STARTING DATA FRON PREVIOUS COMPUTATIONS•-----••••-----7••••------•••• 

. ;l 

I, •f ' ,, 

.I 

I - ~ , -~ .. .,. _________ , __ _ 

<, 

~ 

,' 

1>, .. 

' . 
',, 

• -----------·------ ------

• 

:, 
f,, j 

•••I• .,.,_,, 



WSPZ ~EQ 
REV 
LOAD 

10/0<;/77 
09/23/76 
12/17,176 

RATING TABLE FOF S=°CTION 
NO, ELEV 

0 859,50 
RANK FULL 86D.O 

1 8 62, 65 
2 863,30 

13 86.3.6'+ 

• 66 •• 31 

MEST eRANCH PORTAGE CREEK, HICHIGAN 
.PRILIMI~A~Y FINAL RpN ,SECTIONS 61.1+-6f.1+ ., 

61 .7 DA= 1.0 
AREA CFS ---------AC~ES FLOODED--------

DAHAGE CHAN'lEL NON-DAH • 
o.o 0,0 
•• 2 7,1 o. o a 0, 0 0 o.o~ 

317 ,d tts. a o .'a o a. o a ' 0 • 00 
•18, 7 80,0 0. ~ 0 0. 0 ( 0. 0 0 
472,2 1 o a. o a. o o 0, 0 0 •• 0 0 
5d5,• 15 il • 0 o. o a 0, 0 0 O,O!J 

SEGIIEIH TAOLE roP. ~~CTIDll 61,7 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAG c 15 

CSH CRIT FRIC TlON 
,, ELEV SLOPE 

'+5,00 860,3 .oncor.. 
80.oo BOO,'+ • a a oo 6 

100.00 86 0. 5 • o a oc 6 
150, 00 860.7 • a o .. qo_~ - - ·-· '" -

.-----------------------------------------------------------------------------------·------------------------------------1 O!SCHARGE CFS 
45, VELOCITY FPS 

2 OISC,• A;>GF. CFS 
6 0 , VELOCITY FPS 

3 OISCHA..::r.E CFS 
1~0. V[LOi,I TY FPS 

• 01 SCHA•\GE CFS 
150, '1£L0C1T'( FPS 

1 ELEV 862,65 KO 
2 EL f: IJ d63,30 KO 
3 ELEV 863,6• ¥0 

• ELEV 364,31 KO 

-,,::---------...... -

.5. 8. 
,16 ,12 
dO, 1 •• 
,22 .16 

10 0 • 16, 

'. 2 I.a ,16 
150, 29. 

• 3 0 • 23 

& 8!t 6 • 1112. 
10 57 0 • 190 0 • 
12778. 2339., 
1&g77, 3318, 

8, 
,27 
1•• 
d7 
17, 
•• 1 
26, 
,52 

1220 • 
1809 • 
2152 • 
2897, 

29, 
• 13 
52. 
• 16 
65, 
.20 
95, 
,23 

!t!tl:iS. 
odo1, 
d28f>. 

107CJ. 

. 
' 

\• !I -,, 
' ' 

• 

• I 

·-· 



MSP2 XEQ 
REV 
LOAD 

10/05/71 
09/23/76 
12/17/,76 

W£ST. BRA~Cfl PORTAGE CREEK, HlC,H!GAN 
P~EllHI~A~Y FINAL RUN ,SECTIONS 61.1•-6E.1 • 

' 

RATING TAeu FOR S~CTION H,9+ 
NO. ELEV AP. EA 

0 
AANK FULL 

1 
z 
3 
4 

658.50 
Bfi!.8 

6 62. 6 7 
6'J3.J4 
6fi3,6~ 
81)4.16 

0 .o 
149.1 
209.6 
259 • 7 
290.9 
360 .2 

SEG11WT TABLC FOP. 'ECTIO(l 61.~ • 

CSH TOTAL 

CFS 

1.0 
35.6 
'a-5. 0 
8G.U 

100.0 
150.0 

l 
N 

4 

0 A= 1 • 0 
---------ACRES FLCO•E••-------
• AHAGE CHANNEL NON-OAH. 

0 • 0 ~ 
0, 0 0 
a. a o 
o. a o 
n n n u, u u 

,SEG NO 
2 
C 

o. a •l 
o. 0 0 
o. 00 
o. o o 
u. u u 

3 
N 

o.oa 
· a. o o 

o.OJ 
a. o c 
o.oc 

CSH 

45,00 
80. 0 0 

100.oc 
150.0C 

5 
N 

CRIT 
ELEV 

35g,1 
859.J 
815 q, 4 
859,7 

F,rc TI ON 
SLOPE 

.'O G 00 1 
• a o oo 2 
• 0 0 GO 2 
• au oo 3 

• 

-------------- ______________ .. .., ........ ----- •--- ------••--••-• -••-••• ••••••• •••- • •••••••••••••••-•••a•""•-••-•'"'•-•••~•••••~-.., ,• 

1 DISCHAFGE CFS 45. o. 
,.e 11;;::-1 ,.. ._ T...-H rno ,. n nn 
~:.,, VLLV'-'.&. ! f rro •CC U•UU 

2 DISCHA~GE CFS 80. 0. 
60. VELOCITY FPS .32 0,00 

3 DI SCHAPGE CFS 10 C , o. 
' 10 0. V"LOC !TY FPS . .J6 o.oo 
'• DISCllARGE CFS l 150. o. 

150. VELOCITY FPS .44 .15 

1 ELEV 8~2.67 KO 12 ElJ 8. 2. 
2 ELEV d&3.3s KO 17560. 2, 
3 ELEV 6(,3.68 KO 2049,. 4. 

" ELEV 6f>4.36 KO 27 26 5. 15. 

' ' 

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

11. o. 34. .. n nn 
•• o u,uu .,, 
20 • 0. b O • 
,26 .14 .33 
25• o. 73. 
• ,J 0 ,15 .37 
Jg, 1. 10 6. 
.37 • 20 • lt6 

301~ • 9. 965 7. 
I+ 321 • 39. 1316 7 • 
5171. 64. 15131. 
7131 • 161. 19 H6. 

••i ---·-- ---

0 • 
". • U 0 

o. 
.14 
1. 

.13 
4. 

,19 

11, . 
51. 

121+. 
5&0. 

,,, ·-··· ' ' ,/ 

' I 

-

.rl 

··- ... -·-·-- ·-·---------'-



MS P2 XC:Q 
Rf\J 
lOAO 

10/05/77 
09/2317& 
12/171,7& 

WEST ORANCH PORTAGE CREEK, MICHIGAN 
PRELIHI~ARY FINAL RUN ,SECTIONS 61,l+-&E,1+ 

,f 

ROA • SECTION &2, 0 

NO, HW CFS Hl TM 

0 659,53 o .·a o 0,00 o.oo 
1 662,d3 45,00 ,16 862. f7 · 
2 863.:34 6 0, G 0 0, 00 063.34 
3 663,E,6 100,00 [} ,d1!J 86 3 ~ E8 
4 864,36 150,tJ0 0, 0 0 864,36 

MIN ROAD ELF.VATIDN 863,00 

• 

CSN 

u.oo 
45. 00 
a a. a o 

!00;00 
150,0il 

OPENIN~ NOi CULV, HEIGHT WIDTH LENGTH UIS DIS 
INVERT 

CN) 
COE"FF 

., ' 
,., 

1
,t \' I ., 

----·---

NO, CULVERTS CODE OR DIAM 

1 
2 

l 
1 

32111. 
22552. 

2. 96 

"· 00 

00,20 
71, 50 

---·-·-

INVH T 

859,53 85 a. 0 a 
BS ti, q 2 

, ' ' 

'' 

,032 
• 012 

, •' 

-

.. 
' . 

.... ,, 

----·---- ---- ---·------------·. ---



,: 

HSPZ XEQ 
REV 
LOAD 

10/05/77 
09/23/76 
12/17/,76 

RA TING TA'oLE FOR ScCTION 
NO. ELEV 

0 85 7, 30 
RAtlK FULL 861, u 

1 8 n2, d3 
2 863,31+ 
3 8 6 3, 6d .. 8 bi+. 37 

HEST BRANCH PORTAGE CRf.EK, HICHIGAN 
,PRELI~I~A>Y FIN.IL RUN' ,SECTIONS 6t.1•-6E.1+ ., 

62.1 DA= 1.0 
AREA CFS ---------ACRES FL COOED--------

OAHAGE CHAIHIEL NON-OAH • 
0 , 0 o.o 

174 .s 30.1 o. o a a. a a 0,00 
,Hg ,5 45,0 o. a o a. o o · a. a o 
374 ,6 80,0 a. G a 11. 0 C! • • a J 
413,3 1oc-. a 0,00 a. o o O,OG 
512 .8 i5J,O O. 0 0 o. U 0 ii,OJ 

SEGHEtH TABLE FOP ~ ECTIOII 6 2. 1 
,SEG NO 

CSH TOTAL 1 2 3 
N C N 

PA~E 18 

GSH GRIT FRICTION 
ELEV SLOPE 

45. a a 858.1 .ooeoo 
80 • 00 85 8. 2 • a a aa 1 

1GD,OG 858,3 ,00001 
i!>O,iH: 858,5 • • a cot _-.,..-- - --

.. 5 
C N 

' ' -------------------------------------------------------------------------------------------------------------~----------1 OISCHAPGF. CFS 45, o. 16. o. 2q. 0. 
45, VELOCITY FPS ,14 , 02 ,14 , 03 ,15 , 0 2 

2 OISCHAPG£ CFS 8 0 , 0 • 29, 0. so. 1. 
80, VELOCITY FPS • 2] , 0 5 ,22 , 0 5 ,23 ,GI.+ 

3 DI::;Ct-lARGE CF:i 10 fJ, o. ,35, 1, 63, 1, 
1. 0 0 • VELOCITY FPS ,26 ,g6 ~26 , 06 ,27 !04 

4 OISCHAFGC CFS 15 0 • 1. 5 l, 1. g2, 4, 
15 0, , VoLOC l lY FPS ,34 ,06 ,33 ,07 ,35 , 01 

1 CLEV dn2,83 KO 2 3 35 3, 21, IH7 8 • 52, 14865 • 36, ; 

2 ELEV d63 ,34 KO 2842q, 58, 1G163, 120, 11qttg. 139, 
J ELEV 81,3,68 KO 32320, 10 2, 11l,75e 1g1, 20207, 3 Lt O , 
4 ELEV (;\f_itt.37 KO 4 0 613 5, 1 B 3. 14 21 7, 3 E1, 24 s2 g. gag• 

'c 

-· 
~ ___ ._.....:::,__,,, __ _ -



r,, 

WSP2 X(Q 
ii.EV 
LOAD 

10/05/77 
O'l/2 3/ 76 
12/1 71,7b 

RAT HIG TABLE ro;;- S':CTIDN 
NO, ELEV 

0 856, 80 
~ANK FULL 861.2 

1 8 62. 84 
2 8f,3,35 
3 863 .. 69 
4 864,38 

WES~ ERANCH PO~TAGE CREEK, MICHIGAN 
,PRELIHI~AR, FINAL RUN ,SECTIONS &1.1+-6E,1+ 

62 ,2 
AREA CFS 

0 .o o.o 
223 .8 J2.8 
377 ,1 45.0 
429,8 8 0, 0 
466 .. 4 10 o .. Q 
552 ,6 150,0 

DA= 
" 

1,0 
---------ACRES FLOODEO--------
OAHAGE CHANNEL NON-DA~-

P.. 0 ~ 
0, 0 0 
0,00 
0,00 
0, 0 0 

0, 0 0 
0, 0 0 
0, 0 0 
OdlO 
0,00 

o.oo 
· a. o o 

l,00 
IJ .. !H 
0, 0 0 

SF.GHENT T.\Bl[ i=OK :;::::CTI OH 6 2. 2 

CSH TOTAL 1 
N 

SEG NO 
z 
C 

3 
N 

4 
C 

CSH 

45 • a C 
89,UC 

10 0 .. 0 0 
150,00 

5 
N 

PAGE 19 

CilIT 
ELEV 

857 ,6 
857,8 
656 .. 0 
8?6,2 

FR.IC TIOH 
SLOPE 

.aaoac. 
, 0Q001 
.. ooco1. 
, l O 001 

.---------------·------------------------------------------------------------------------------------------------------~-. il.T <:-f" WJ\ c:r. c: , ... r-c:- ,. C n . '-"-'".JVITMr\,l'..;_ ere .,. u. 

45. VELOCITY FPS ,12 0 • 0 0 
2 Dl8C~ARGF. CFS 8 0 , 0. 

80, VtLOCITY FPS ,19 0, 0 0 
3 DI SCtlA~GE CFS 100, 0 • 

10'0, VELOCITY' FPS .• 22 , 0 3 

- 013CHA~GE GFS 150 • 0 • 
150. VELOG!TY FPS ,29 ,05 

i ELEV d62.84 KO 26Y·J9, 2. 
2 ELEV 863 ,35 KO 35 05 2, 3, 
3 ELE:V 863 ,6 ·J KO 391+~ Cl , 8, 
4 ELEV 8~4.38 KO 49131, 37. 

>' 

- ~ 

">--------·---- - .... , .. ...::;.,._,~.----

. n 

" u. 

• 07 .02 
5, o. 

,12 .04 
7, 1, 

, 14 .os 
12. 1, 
,20 ,07 

1368. 52. 
2062, l 35, 
2~76, 2 l'+• 
3 756, 445, 

,. , ·-. ,13 
75, 
, 20 
92, 
,23 

13 6. 
,30 

27t+5d. 
327ts0, 
36577, 
t+t+Oon. 

n .. 
• CJ 

0 • 
,04 

0 • 
• 0 4 
1. 

,06 

29. 
65, 

105. 
28 6, 

\•_,\ 
I,, 

1, ,, 

-



,, 

WSP2 XEQ 
REV 
LOAD 

10/05/77 
oqJ?. 3/16 
12117 I ,76 

RATING TABLE FOP ScCTION 
NO. EL EV 

0 85 7. lu 
AANK FULL 861. 5 

t a 62. a. 
2 8 E,3, 35 
3 863.6~ .. 864,16 

WcST aRANCH POUAGE CREEK, MICIHGAN 
PRELIMINARY FINAL RUN ,SECTIONS 61.1+-6f.1+ 

4 

H,Z. 25 OA= 1.0 
APEA CFS ---------ACRES FLOODED--------

DAHAGE CHANNEL NON-OAH. 
o .a o.o 

232,6 34.s ' 0. u 0 o. a o o.oo 
35q ... 45.0 · 0 • 0 ~ o.ao '1.00 
•11•6 80.Q 0 • 0 0 0, 0 0 a.oo 
.... q,5 1 oo. 0 0 • 0 C 0. 0 0 U • 'J 0 
530 .3 150.0 0 • 0 0 o. o a !J,:JC 

SEGHENT TABLE FOR SECTIOtl +62.25 
,SEG NO 

CSH TOTAL 1' 2 3 
N C N 

1 OISCH,~SGE CFS 4 5. 0. 3. o. 
.. 5. WELOCITY FPS .13 0. 0 0 • 08 .oz 

2 O!SCHA•GE CFS BO. 0. 6. 0 • 
6 0 • VELOCITY FPS • 2 0 • 03 .14 .o .. 

3 D!~CHAr<GE CFS 10 0 • o. ". 1. 
10 0 • VELOCITY FPS .• 23 .a. .16 • as .. ors,:HA;:GE CFS 15 0. o. 1 •• 1 • 
15 0 • VELOCITY FPS • 30 • 0 5 • 22 ,07 

1 ELE~ 862,6• ~• 26 377. 3. 1 767 • 52. 
2 f.LEV 8n3,35 KO 32308. h. 251 3 • 127. 
3 ELEV ilG3 ,E, 1 KO 3 665 2 • 16. 30tU • 2 Q 6. .. ELEV Bf>•, 38 KO •60,;2. 58, Lt 34 3 • -. .. :rn. 

,, 

• ------·- --- ~ 
----•-,-'~=a---, ---·-- -

CSH CRIT 'FRICTION 
ELEV SLOPE 

•5.0G 857.g • 0 0 00 0 
80.00 858.1 • 0 0 CD 1 

100.oc 858.3 • • 0 DO 1 
150.00 858,5 .JG00"1 

.. 5 
C N 

.. z. C • 

.13 ' ,OZ ,. ,, 
7 .1. o. Jl! 
.21 • 0• 
qi. , a. 
.2 .. .o .. """"1 I 

134. 1 • 
• .11 ,05 

24)39. 16. . 
2%22. 18. 
33283, 65. 
•U4~. 170, 

,, 
·,, 

' ' 

'' ', 

-



.. 
" 

COEFK AKB Of.TAI( 
2.0686 ,,06~6 1 O,uOOO 

OCR IT 859,94 KO~RIT= 
2.1434 2.11+34 • ,0000 

or,R IT 860, 70 KBCRIT=• 
2.1838 2,1:JH o.oouo 

OCRIT 859,~7 KB~RITs 
2, 2 4 19 2.21+79 0. 0 uO 0 

OCR IT 86J, 82 KGG~IT= 

,I 

'1 '111' ,I\ 

,I. ' 
' 

• ,,.. -··-- --· 

TABLE OF VALUES FOR OP,R EQUATION 
S!GHA OKE D~S H ALPHA 

0, 000 0 0.0000 O.GOOO ,, .2 967 1, 000 • 
0,0000 0,0000 0,0000 • 2805 1,0000 

a.0000 0.0000 a. aaoo • 2719 l,O•JOO 

0.0000 0.0000 o. oooa , 2 583 1.0000 

,. 

........ .;.._ 

• 
ALPHA2 Bl'IOA APPA~ ~ E~IT 
1, 0000 41,5qi3 36'+ • &5 93 349, 1535 

1, 0000 49,7167 418.3865 401. 41% 

1.oooc 55.2266 458.5320 438. 0310 

1, 00 G 0 DJ,'.32'+8 539,5369 517, 1303 

--~.~-----

', 

':' 

' . 
-~ 

•' 

1•,. 

I",' 
,/ 

,I 

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



,l\, 

WSPZ XEQ 
REV 
LOIA• 

I• I 

10/05/77 
OS/23/76 
12/ 17/76 

I 

BP.IOGt HPE 2 

:, 
.j 

I I, '•I 1() t ) • ., 
' 

• ---------

WEST. BRANCH PORT AG£ C RE:EK, HIC,flI GAN 
PRELlHINARY FINAL RUH ,SECTIONS 61,1+-&E,1+ 

NO, 

0, 
1 
2 
J .. 

, 

f 

ROAD SECTION &2,J 

flW CFS HL 

·e~i1,20 o .,a o a.oo 
dE,2,8<, 1+5.00 a. oo 
86 3, 35 60,GO 0,00 
863,71-1 l.00,00 • a2 
8E,lt,40 1.50,00 • a z 

HIN ROAD F:LEVATI ON 

GI1':DER B01TTOM ELEVATION: 

,~ 
, - ~ H ........ ______ _ 

TW 

0, 0 0 
862.84 · 
663 ,35 
e63,E9 
d64,3A 

85 7, 20 

6&4,20 

• 
PA~E 21!3 

CSK 

G • 0 0 
45, (jQ 
6u,OO 

100,00 
lSC,00 

~ . .,..... ~ . . , 

OPENING Nil,= 1 

1• •• 

·• 

\•,)-... 

I ' 

·! 

,, 

-. --- --·-·-· ----··-----· 



J, 

WSP2 XEQ 
REV 
LOAD 

10/05/77 
og12J17& 
12/17/176 

R~ TING TADLE FO? ScCTICN 
NO, EL[V 

0 857 ,40 
RANK FULL 861, 2 

1 .dn2,84 
2 8 ,;3, 35 
J 8n J. 71 
4 iH,4. 40 

HEST BRANCH PORTAGE CREEK, MICHIGAN 
,PRELIHHA~Y FINAL RUN ,SECTIONS 6i,1•-6f,1• 

•&2,35 
AREA CFS 

a • o 0,0 
1•9',g 31 • 5 
342,7 45.0 
395, J 80,0 
433 ,8 100,0 
5i 3 •It i50.0 

DA= 

4 

1, 0 
---------ACRES FLCODED--------
DAHIGE CHANNEL NON-OAH• 

0, 0 0 
0, 0 0 
0, 0 0 
0 • 0 a. 
o. o a 

0, 0 0 
0, 0 0 
0, 0 0 
0, 0 0 
0. 0 0 

0 • 0 G 
' 0, 0 G 
o.oo 
a .. 110 
,) • JC 

SEr.HEIH UBI.E FOR SECT ION + 62 • 35 

CSH TOTAL 1 
M 

, S!:G NO 
2 
C 

3 . 
N 

.. 
C 

cs~ 

45, a C 
80,0C 

100.oc 
150,00 

5 
N 

PAGE 22 

C'!IT 
ELEV 

85d,2 
658,4 
85 d ,6 
858, i 

FRICTION 
SLOPE 

, JO 00 0 
,OHOl 
, 0 0 co 1 
,OCIJ'01 

,•--- - -------------~----------------------------------------- - ------~-------------------- ---------------------------1 DISCHARGE CFS <,G • 0. ... a. 41, G, 
"5. Vf.:L01~IlY FPS ,14 ,02 ,10 ,DJ ,14 , , 0 2 

2 orsc,M eGE CFS 80, o. 8, o. 71, 0, 
80, VELOCITY FPS ,21 .a .. ,16 ,05 , 21 • 04 

J or SCtlA~GF.: CFS 10 0 • a. 11, 1·. 88, o. 
100, V~LOCITY FPS • I 2" ,04 , 19 ,06 ,25 , 0 5 

4 OISCHA~GE CFS 15 0 • 0 • 17, 2, 13 ti, 0. 
1c;:o. Vi::LOGITY F• S ,]1 ,06 ,25 ,CB , 32 ,05 

1 ELEV d62,84 KO 23 qgo. ... 21qo. 62, 21724, g, ·-
2 ELE~ <l6J,J5 KO 29 75 9 • 14, 2999, 143 • 26580, 23, 
3 fl~~ 86j.7! KO 34 2j ~ • J 2. 3653. 233, 3•J25, 43, 
4 ELEV b61.t.l.t0 l<O 434£;A. B7. 4 978 • 4 72 • 37'799. 111, 

' 

,. 

', 

-_______ ,.......... ... . . - . -·. - • --· -·· ,.-:::,_, __ _ ---------- -- -

• 

,, 

" 
.. , ... J 

.,1-•• 

• 



WSP2 XEQ 
REV 
1.0AO 

10/05/77 
og12 311,; 
12/17/176 

RATI~G TAGLE FOR s;:cTION 
NO. ELEV 

0 6f>O.OO 
BANK FIJLL 862 .5 

1 6f>3.42 
2 864.02 
3 6f>4 .37 

- 6f,5,03 

WEST BRANG~ PORTAGE CREEK, MICHIGAN 
PRELIMI~ARY FIIIAL RUN ,SECTIO~S 'o1.1+-6E.1 • 

62.4 OA= 
AREA CFS 

0. 0 o.o 
35.7 32. g 
77.1 ~5. C t 

120.2 60.0 
153.6 101).0 
245.1 150.0 

f 

1.0 
---•-----ACRES FLOODEO--------
OAHAGE CHAWlEL NON-OAH. 

o. 0 0 
0. 0 0 
0 • 0 G 
o.oo 
o.oo 

a. o • 
o. 0 0 
a. o a 
0, 0 0 
0, 0 0 

o.oa 
· I_), 0 0 
0,00 
iJ, 0 D 
0 • 0 0 

SEG~~MT TABLE FOR :P,CT!Ot~ 62,-'t 

CSH TOTAL' 1 
N 

SEG NO 
2 
C 

3 
N 

C SH 

45 • 00 
60 • 00 

100,00 
150, 0 fl 

PAGE 23 

CRIT 
ELEV 

661. 4 
861 •. ~ 
661.9 
662.2 

FR!C TICN 
SLOFE 

,'JD 030 
.uo 035 
, lHJ ').33 
.ao on 

----------------------------------------------------------------------------------------------------------------------~-1 DISCHARGE CFS 45. o. 43, 2, 
45. VSLOCITY FPS • 6 7 ~ 13 ,67 ,16 

2 DISCHA~GE CFS 1 '] • 1. 7l, g. 
60. V:cLOCITY FPS , 6 2 • 2 C ,86 .26 

3 OISCrtA;;Gt CFS 10 0 , 2. 64. 14. 
-:.o O, VELOCITY FPS , .as • z,. ,q1 .26 

• DISGIIA,GE CFS 15 0 , 6, 113, 31, 
150, VELOCITY FPS • g u .2g 1.00 .26 

1 ELEV 8F.J.42 KO 2 571 • 6. 2 lt6 J • 1 •1. . 
2 ELU 664,02 KO 427 i!. 48. 3d0 2, 421. 
J ELEV 86lt .3? K• 5527. 11 2 • 46H8, 726. 
4 ELf.~ 605.03 K• 64d4, 32 4, 6536. 16 22 • 

,, 
' 

' - • .... --.~-- ·---·- - _____ , ___ , ___ .,_ ---·-----·--·-· .... 

• 

l, 



wsrz XFQ 
f'.CV 
LOAO 

111/05/77 
0~/23176 
121111i76 

WEST. BRANCH PIOP.TAGE· CREEK, HIC,HIGAII 
PRELlNihAf!Y FINAL RUN ',SECTIONS 6l.,1+-6E,1•· ,, 

-·· --------··- ------- ---------- ·8 0/ 8 0 
CHANGE DISCHARGE 
OJtSCHARGE ... 1. 35'. 50, 
ENO 
COMPUTE 62.5 65,1+ 62,4 
---------•--·--·-------•------ENO OF 

' ' . 
,. ' 
' ~·! 

I 

·1 'p.'' ,, 
.,, 

• , ... - --

LIST OF INPUT OATA•-----------------------------
61~ 

80, 90. 015 
616 
617 

80/80 LIST-•---••--••-••--••--•-••----•-

PA~E 24 

'. 

. '' 
'· 

• 

-

.,, 

" ' 



C01PUTE 6 2. 5 os.1• 62,4 &17 ., 
-~----•,---·-·-···--···-·---·STARTING DATA FROH PREVIOUS CO~PU1ATIO~S-··---··-•-·-•······••········ 

" 

I. 

l · 

.. , 
:• 

'I' 
,. 

jl' I 

'' 

,. 

- ~ ____ .. _____ _ 
-----·---• ··------· 

.. 

, ,, 

t•.,' 
i'\ 

·, ' 

-

,, 
~. I 

• 



WSP2 X~Q 10/05/77 
REV 09/23/t6 
LOAD 12/17/,76 

RAllNG TABLf FOR sc:cTro·N 
NO, ELfV 

0 86 0, 3 J 
RANK FULL 861, 6 

1 863,Sd 
2 ~ ~4, 15 
3 064,53 

k[ST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHI~ARY FINAL RUN 'SECTIONS 61,1+-66,1+ 

,f 

62 ,5 DA= 1,0 
AP.EA CFS ---------ACRES FLOOOEO--------

OAHAGE CHANNEL NON-DAN' 
0,0 0,0 

26.6 1 J. 9 0 • 0 0 0, 0 0 , 0 • 00 
Z22,l 35,0 a. an a. a o 0, 00 
410 .1 s~.o o. a o o. o a 0, 0 C 
579,9 ed. o 0 • 0 0 o. 0 0 o.oc 

CSH 

35, OU 
I 50,00 

BO~CO 

PAGE 25 

GRIT 
ELEV 

FRIC TXON 
SLOPE 

600 ,q ,Ot\ C.t\1' 
861,0 ,OOG05 
861,2 d • OQ6 

4 865,12 918 ,1 90,0 0, 0 0 c. 0 ' 0, OG ! 90,0C BO 1, 3 __ -----•DO £:03 -· - •· 

'' SfGHENT TABLE FOR ci~CTIOII 62, 5 
·SEG NO 

CSH TOHL 1 2 3 
N C N . ' . ' ---------------------------------------------------------~--------------------------------------------------------------1 DISCHA•GE CFS 35, 6, 28, 1, 

35, Ve.LU(.;! TY FPS I 3 0 .as • 5 2' , 05 
2 01 SCf-tA~GE CFS SQ, 14, J3. J, 

so. VELOCITY FPS ,27 ,05 .32 ,06 
3 DISCtlAf<GE CFS 8 0, 27, H, 6, 

60, VELOCITY FPS '• 31 , 07 .~o ,08 
~ DI SGHA ;GE CF~ 90, ~1. ~3. 7, 

90, ~ELOC !TY FPS ,22 , 06 ,31 ,OS 

1 ELEV 663 .5 'j KO ~212, 609, 3 ~32 .. 71, 
2 ELEV 8'64. 1 i:; KO 7 01)0 • 182 4. 4'B9. 416. 
3 [LEV 6'"lL1 053 KO 997 2, JJ76, 5 d42 .. 754. 
4 ELEV t,h5.12 KO !5 70 7 • 7079, 7 4• 5 • 1193, 

I , 

·i 

- -
·c -·------- -••-• • •·--- ·----- -

• 



··\•, 

llSP 2 XEQ 
REV 
LOAD 

10/0 5/77 
09/23/ 76 
1Z/17/

1
7f, 

RA TIN1; lAaLE FOP Sc.CHON 
NO, ELE~ 

o 861.70 
RANK FULL 862, 7 

1 dfi4, u5 
2 864,47 
3 tlf>4,85 
4 865 • 213 

WEST BRANCH PORTAGE CRCEK, MICHIGAN 
PRELIH!~ARY FINAL RUN ,SECTIONS 61,1+•&~,1 • ., 

62,r, DA~ 1 , 0 
AREA CFS •-•------ACRES FL CODED•-•-- - •-

DAMAGE CHANIIEL NOII-DAH • 
0 .o 0,0 

,1 J .2 14, 9 o. o o o. o o o.o • 
144,4 35, 0 0,00 0, C 0 . 0. 3 C 
279, 7 50, • I), 0 0 o. o o o.oo 
422, • 8 ~- 0 0, 0 0 o. 0 0 0.00 
609,4 g a. o 0, 0 0 o. o o ,J,QQ 

SEGMENT iABU: FG?. <::CTIO!~ (. 2. C. 
,SEG NO 

, CSH TOT.IL 1 2 3 
N C N 

CSK CR1l FRIC lION 
[LEV SLOPE 

35. 0 0 862,5 •• o 02s 
;o.oo 862,7 ,00 C18 
80,00 8b2 ,9 , 0 0 01 ]'. _ ~· 
90,00 8fi3,0 .oocoa 

-.---------------------------~------------------------------------------------------------------------------------------
1 OISCHAPGE CFS 35, 

35. VELOC I iY FFS ,45 
2 OISChA""Gf. CFS 50, 

5 0, VELOCITY FPS • l & 
j OISCl-<A~GE CFS :l O. 

80, Vf.LllCITY FPS '. j 6 
4 J!SCHA~GE CFS 90. 

90, ~£LDC ITV FPS ,26 

1 ELEV d64,05 KO 2 068, 
2 ELEV 864.47 KO J 670. 
3 ELEV 864, 85 KO 6 O• 9, .. ELEV 865,29 KO 9832, 

-----

1. 24, 
,i3 .54 
11. z&, 
• 11 ,47 
21. 33, 
,1S ,52 
27, 31, 
• 11 ,41 

3qq, 1441, 
836. 2,17, 

1533, 26H. 
2944, 3365, 

4, 
,09 
13, 
, 11 
26, 
• 13 
32, 
, 11 

22q. 
a1 a. 

19u6, 
3524, 

·. 

------·- ·-----·-

t•1' ,, 
' ' 

.. , 

.,. 

~ . •"' 

-



~1,, 

WSP2 XEQ 
REV 
LOAD 

10/ 05/77 
09/ 2 3/ 1& 
121171,7& 

RATING TAUL€ FO? S'::CTI ON 
t:o. ELEV 

o Bf,J .6a 
RANK FULL cH,4.6 

1 8 65, 15 
2 665.61 
3 ,3fi5.95 
4 866.0d 

MFST ORAt~CH PORTAGE CREEK, HIC.HIGAtl 
PRELIHl~A~Y FINAL RUN ,SECTIO~S 6t.1+-6E.1+

1 ., 
62 .g+ DA= 1.0 
AREA CFS ---------AC~ES FLOODE •--------

OAHAGE C~~NNEL NON-DAM. 
0 • 0 o.o 

13.2 zo.o o.uo o. 0 0 o.~c 
53.3 35.0 · 0, I) 0 a. o ~ · o • aw 
77 .6 so.a 0. 0 C o. 0 0 a.OIJ 

1lt3 ,,4 6fr, 0 0 • 0 IJ 0. 0 l 'l • a a 
179.5 9 0. 0 o. o o 0, 0 0 a • IJ c, 

SEf,MENT TABLE FOP, ~ECTION 62, 9+ 
SEG NO 

CSH TOTAL 1 2 J 
N C N 

CSH 

35.00 
so.co 
Bil. 0 0 
qo.oo 

PAGE 27 

CliIT 
ELF.V 

864.4 
864,6 
864.~ 
8&4.9 

FRIG TI CN 
SLOPE 

I I] Q 165 
, 0 i'.l 15 3 
• o a t& 1 
.001'f3 

--------------------·-------------------------------------------------------------------------------------------------~-1 DI3CH~RGE CFS 35. 4, Jo. 1. 
35. Vi:LOCITY FP3 • 'j 5 • 21 , 99' • 21 

2 OISCtlt.1-hE CFS 5 0 • 7. 4 o. ,2. 
50. VSLOCITY FPS • 99 ,24 1,1C .22 

J DI~CHAr'GF CFS a o • 14. 57. a. 
80. Vi:LOCI iY FPS 1.10 , 27 1. 28 .18 

4 OISCHA,;GE CFS 90. 17. sq. 14. 
qo, VELOCITY FPS 1,05 .27 1. 2 J ,21 

1 ELE ~ a 65. 35 KO 649, 69, 755 • 25. '', 
2 ELS:.:V 665,&1 KO 1279 • 1 a i.. 10,15, &O • 
3 ELEV 665,95 Kn 19:l J. '350, 1435. 1 sg, 
4 ELEV 666,08 KO 2 348, 443, 1&03. 302, 

' 

,. 

': 

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

• 

j',' 

,r,• I 

... ...,.,. 
~1H 

-



• 
' TABLE OF VALUES FOR BPR EQUATIOll ;., 
' COEFK AKB OGTAK .SIGMA OKE o~s H ALPHA AL PHA2 aRIOA APFAR A°fXIT 

1,067~ .9956 
I 

, 0 f,85 · , 8030 0,0000 , 00 29 4 ,55 73 t, 0]00 1.0000 25,3193 &7,4d31 63, 9766 
OCRIT 86tt,25 KBGiUT= 

1,2915 1,2333 • a r,3 3 , 7515 0.0000 - , 0 0 51 , ltQJ1 1,00Q(J 1, 00 00 29, (j£,q5 116,7461 101. 9285 
OCP IT 86~, lt2 Kll•~RIT=' 

1.1oqa 1,€779 , 0 SttLt • 6542 o,aooo - , 02 25 .3642 1, OOOJ 1,0000 34, LI0tt-6 2J1,6J15 177, 46lt 6 
OCk IT 86t,,F.~ KUC PIT;: 

1,~331 ,1,01'39 ,U517 ,6243 ,0, 0000 •, 1'.1275 ,3530 1,8000 1,00U0 35,'7579 285, H,7 21B, 1035 
OCR IT 864, 77 KB~RIT= 

, 

,, ___ ., __ 
---- - -

'' -----

' ' 

·. 

,, • 4 

, ~ 1 , I'' 

~- ,, ' 
' J .. , 

I 

" 

- -~-·-------



~ I 

WSPZ XEQ lC/05/77 
REV O g12 3/ Y6 
LOAD 12/17 fi76 

BRIDGE TYPE Z 

:!1 

' ' ,.,. '. /tl 1~ ., 
·•'•' 

! -~ ~, ... _________ .. 

WEST ~RANCH POP.TAG~ CREEK, MICHIGAN 
P~ELIHI~A;Y FINAL RUH• SECTIONS 61,1 • -66,1• 

f 

ROAD SECTION 63,0 

NO, HW CFS HL TW 

0 863.55 o.' a o 0,00 0, 0: 10 
1 865.44 35,00 .02 865,4.2' 
2 665,74 50,00 ,06 865.618 
3 866,16 80,00 ,14 86-6,0:2 
4 666.32 go. 00 ,18 e66,11~ 

HIN ROAD ELEVATION 611 .l)Q 

GI~DER BOTTOM ELEVATION = 868 .!50 

,- _______ .:::__, __ _ --------

PAGE z'od 

GSN 

0, 01 0 
35, CiO 
so.c,o 
6C,00 .. 
9C,00 

OPENING NO,= t 

•,' 

' I 

. \. 

' ! 

.; 

-·------· ··-----



•I 

WSP2 XEQ 
Ri'V 
LOAO 

10/05/77 
u9/2J17& 
12/ 17 /i7f, 

RAT ING TAcLE FOR SECT~ ON 

WEST eRANCH POP.TAGE CREEK, H!C/HGAN 
PRELIHI~ARY FINAL RUN ,SECTIOtlS 61,H-6~,H .. 

03 .1+ DA= 1,0 
NO, ELEV' AREA CFS ---------ACRES FLOODED--------

DAHAGE CHANNEL NDn- •AH. 
a 8SJ,60 

flANK FULL 'J6Lt.16 
1 8 ~5, 51 
2 B&5. o• 
3 866, 21 
4 ""',. 71'! 000.,10 

SEGHENT TABLE FnR 

o. a 
13 .2 
66.8 

113 .7 
22 3 .& 
c:,,.u 

5ECTION 6 3. 1+ 

o.o 
18 • Lt 
3 5. 0 
5 0 • 0 
BO. 0 
~" " ';IIUeU 

0, 0 G 
o. a !l 
o. a a 
0 • 0 0 
G. O 0 

,SEG NO 

o. o a 
a. a a 
Q • Q I 

a. a a 
o. Q 0 

~SH TOTAL 1 2 l 
N C N . . . 

1J.oc 
·a.an 

o.oG 
~.oG 
a.oo 

'' 
PAGE 29 

' 

CSH C~IT FRICTION 
ELEV SLOPE 

35 • oc 6U,4 • 0 !J 10& 
50,0Q 86r+.6 • o a •97 
80, OC 8&r+. !l • a i 084 
90,0C 8h&a. ,9 , 0 0 B~2 

---------------------------------------------------------------------------------------------------------------------- .-1 OISCllARGE CFS 35, 4, zq. 1, 
35. 1J=1 t"l/"' T TV c • c 0 • .. <L . . 

Yl...lo-VV -1, I 1 'CJ • u. . ., ,uo . . ' 
2 OISCHA~GE: CFS 5 0, . 8. 38, 4, 

50, VELOCITY FPS ,S4 , 18 ,93 ,13 
3 OI3CHA.:GE CFS s ~. 15, 5 D, 15, 

80, VEcOCITY FPS .• 6 2 ,19 , 97 ,17 
4 CII~Cr~Ar-t.GF. CFS go, 18, 52, 20. 

90, VELO,:ITY FPS • 7 f, , ld ,94 • 17 

1 ELEV d65.51 K~ 106 7. 114. 915, 38, •' 
2 ELEV 865,80 KO 1590, 238. 1246. 106. 
3 ELEV dn&,21 KO 21:35. 50 2. 1779. 403. 
4 ELEV 866.36 KO 3272 • 65 0, 1997, 6 26. 

l' 

'\ 

'\ 

• 

• 

' '. ~ 

' 

.. , 
''(""' 



,,. 

WSP2 XEQ 
REV 
LOAD 

10/05/77 
OS/23/76 
12/17/76 

I 

RAT ING TAaLE FOR S'::CTION 
MO. [LEV 

0 .3&3.J\) 
RANK FULL 8 &':i. & 

1 8 r,i:;. 75 
2 866,08 
3 866,54 
4 Ace ?., uuv.,u 

Sf.f.HENT TABLE FOP ':£CT ION 

CSH 

WEST BRANCH PORTAGE CREEi<, MICrlIGAN 
PR£LIHI~ARY FINAL RUN ,SECTIONS 61,1+-6E,1+ ., 

63 .9+ il A= 1. 0 , 
AREA CFS ---------ACRES FLOOOE •--------
o.o o.a, 

30.8 33.1 
33.8 35.0 
~0.6 5 l, 0 
51.9 13,,1.0 
56 .!.;. 9-J. 0 

Ei 3. 9+ 

TOTAL 1 
H 

OAHAGE CHANNEL NON-DAM • 

0,00 
0 • 0 0 
o. 0 0 
o. 0 0 
/l. ll C 

SEG NO 
2 
C 

0, 0 0 
O. 0 C 
0, Qlj 

0, 0 0 
o. 0 0 

3 
N 

0, 0 0 
·O.iJO 

1). 0(: 

o.oo 
o.oc: 

CSH 

35.00 
so.co 
ao.oo 
9C • 0(; 

'' !' 

c,rr,, ,;uc r1011 
ELEV SLOPE 

• iJ !J 127 
, G~ l~C\ 
• 0 ~ 18 9 

,. 

---------------------------------------------------------------------------------------------------------·------------.~ 
1 DISCHARGE CFS 35, 0 • 35. 0. 

35. Hr-1 i'\/"' TT._, cc~ 1. cs n nn " - I'll. 0 .oo ............ ~ ..... ' ' ',- ~ u. u u .... .., "'T 

2 or ::c HAF-GE CF$ 50, 0. 5 • • 0. 
~o. VELOCITY FPS 1, 25 0,00 1, 25 o.oo 

3 or SC 1--A;G ': CFS 80. o. 79, c • 
ao. VELOCITY FPS ~-61 • 17 1.61 ,23 

4 DISCHA;GE ci:-s 9 0 , 0, 89. 0. 
90, VELOCITY FPS 1,70 , 21 1 • 7!) ,25 

I ElEV A 65. 75 KD 93 3, 1. 9tH. 2, , ELEV 366.0d vn 1294. 1. 129!) • 2. . ,w 

3 f.LEV 8f)6 ,54, >;O 183 7 • 4, 1s2r:i. 7. 
4 ELEV B6f:l,71) Kll 2~43. 1. 2026, 10, 

' I 

,. 
I', 

-:i,._, ____ _ -· ·- -··-"--- ____ ,., -- ... --------

• 

..... •• 



TABL.E Or VALUES rOi!. 6PF' EQUATION 
CDEF,K AKB OGTAK SIGMA OKE D~S H ALPHA 
.061,ft .0056 .Q55J • '3975 a. 0,000 • 0006 • ,.98Jlt 1.'o ooa 
DCRJT 664. 09 kscRIT= 
.05 ': 0 o. IJOO 0 .o 55 0 • 9989 a. 0000 • OJ DD ~· qgg9 1.0000 
DCP n d&4.Z9 KBCRIT=· 
• 2 2 f1& .16il9 ,0'>31 .9720 0,00D0 • D04& 113626 1. 0 0 0 0 
DCRIT 8&4,58 KBCRIT• 
• 34 7·7 • 2sq3 ,0517 .9495 0,0000 • 00&6 .,8016 1,0000 
DCP l'T n&4,&d KOCRIT= 

11 

,, ' J 
ft 

"' I 
' ,,:._ , ;>I'' I< 

,i ,, . 

. ' 

- --- - ,.. - .... 
'I! --~- ·'-=----

ALPHAZ a'RIDA APPAR AEXIT 
1.0000 39.1593 31.9537 31 • 5571 

1. 00 C 0 '+5.5519 3 A. &Z67 JB. 2300 

1.00G0 54.~427 50,1889 4q. F:,gqo 

l, 00 DO 57,,&37 54. ,523 53, U25 

., 

. ., 

~ . 
•• ,I 

,· 

--------·-······ - -···------• 

... 
I 

·-· , .. 

• 

--------···-~..J 



1,, 

WSPZ HQ 
REV 
LOAO 

,I 

10/05/77 
09/23/7b 
1U 171?6 

6R !OGE ,TYPE 2 

·lt 

.. ,,., "}' 

,I 

-_ .. 
. ., ·--------

l<EST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHHARY FitlAL RUN ,SECTIO~S r,1,l • -6E,1,1 

NO, 

0 
1 , 
C 

3 .. 

., 
ROAD SECTION 64,0 

HW CFS HL TW 

863.20 0 .,o 0 o.oo 0 • Q 0 
8 65, 34 35,00 o.oo 8b5, !4 
866,17 50,00 0, 0 0 866, 17 
866,85 80,00 0, 00 866,65 
366,81 90,00 u,oo 666, U 

HIN ROAD ELEVATION 

GI~DE~ BOTTOH ELEVATION• 

R,71, 20 

869,10 

·------· -

~ 

PAGE HB 

CS:N 

G.00 
, 35, 0 0 

sc.oo 
8G,00 
qc.oo ~ 

OPENING NO,• 1 

1, ... 
,_..,,..: 

'. 

;, 

; 

-



,,, 

WSP2 HQ 
REV 
LOAD 

10/05/77 
0 9/2 3/16 
1 ?./ 17/176 

RA TING TARLE FO~ S":CTI ON 
NO, ELEV 

0 8£,3.50 
1 665,=!5 

BAIJK FULL 86'1,1 
2 806.~9 
3 86&.78 
4 8f:i6.'34 

SF.C.HF.~T TABLE FO~ ,ECT ION 

CSl1 

WEST BRAl<CH PORTAGE C~EE~, MlClilGAN 
PRELINl~ARY FINAL RU~ ,SECTIONS 61,1+-6f,1+ 

f 

64 ,1+ DA= 1,0 
AREA CFS ---------ACRES FLOJOED--------

DAMAGE CHANl~El NON-DA~. 
0 , 0 0,0 

27,8 35,0 0, 0 0 0. 0 0 D,Ou 
30 .8 41,5 o.oc 0, 0 0 ·a.au 
54.7 so.a 0, 0 0 0, 0 0 o.ou 
45 ,7 8 D, 0 0, 0 0 o. DD 0,00 
'4 9 ,6 90,0 0, 0 0 0, D 0 iJ, 0 C 

-- -- .. '. 
6 '4, 1+ 

,SEG NO 
TOTAL 1 2 J 

N C N 

PAGE 32 

CSN C•IT FRTC TIDM 
CLEV SLOPE 

35 I 00 !lftLt. 7 • a o 22 3 

50,00 6&4,9 , B 23'1 
BO • 0 0 865,2 ~J'l ~75 
90,00 805,2 • a a 21s 

------------------------------------------------------------------------------------------------······----------------~-1 OISCHA•GE CFS 35. 
3 5. ~ELOCITY FPS 1, 2b 

2 DISCIIA.;GL CFS 5 (1. 

5 0, ~ELOCITY FFS 1,46 
3 DISCl'iA~GE CFS 8 0, 

60, IJELOCITY FFS 1, B 1 .. DISCHA .... GF CFS 90, 
90, ~ELOCITY FPS 1, d9 

1 ELEV 865,95 KO 742~ 
2 ELEV %6,2'1 KO 1022. 
3 ELEV 8Sf>,78 KO 1525, ,, ELEV 866.94 KO 1716, 

-

0. 35. 
0,00 1,26 

0. 50, 
0,00 1,45 

0. 80, 
,24 1. 60 
0. sg, 

, 21 1. 3 9 

1. ?40. 
1, 1019. 
2, 1519, 
3, 1707. 

....... __ ....::;::. __ ,,., ··-

g: 
a.oo 

o. 
o • o a 

0. 
,29 

0 • 
,28 

. .. 
2. 
4, 
6, 

\•,,,l 
I,' 

' 
'' 

------------·-- ···- .. -. ·-· . 

• 

, ... .... -·--

., .. , 



WSP2 XEQ 10/ 05/77 
~EV Qg/23176 
LOAD 12/171,76 

RATING TABLE FOR ScCTIOfl 
NO, ELH 

0 863,00 
RANK FULL 8 65 .~ 

1 8 66, 16 
2 666.54 
3 oc 7 • n V" I • .I. I,: 

4 d67,27 

'·· 
SEGHEtlT TfBLE FOR ;:::cr:on 

CSH 

WEST. BRANCH PORTAGE CilEEK, HIC,HIGAN 
PRELIHIIAAV FINAL ~UN ,SECTIONS 61.1+-6t.1+ .. 

n~ .z DA= 1,0 
AI\EA CFS ------••-ACRES FL OODEO--------

DAMAGE CHANNEL NON-OAH. 
0,0 0,0 

30,8 zo.a 0 • 0 0 0, 0 0 0,00 
42,7 35 .a 0, 0 0 o. 0 0 ' 0 • 0 J 
52,0 5 o. 0 0, 0 0 o. 01 0,00 
68,9 on n n n n o. 0 0 o .. a: uu,u u. ,, 1,1 

74 .8 q I). 0 0, 0 C 0, 0 0 0,00 

f.4,: 
SEC: NO 

10TAL 1 2 3 
t, C ti 

• 
PA1?E 33 

CSH C•Il FRIC U Otl 
ELEV SLOPE 

35, 0 0' 864,2 , CO C64 
50,00 864,!+ , 0 '.l 17 4 
80 • oc 664.7 • 0 O £!9 3 
90,00 864,7 ,JO 0% 

----------------------------------------------------------------------------------------------------------------------~-
i Ul:::iVHA~l,t. CFS 35, - 0. 35, o. 

35, VELOCITY FPS ,64 0, 0 0 ,84 , 1,6 
2 or SCHAOGE CFS 5 0, 0, 5 0, o. r· 

50, VELOCITY FPS 1. 1J 1 • 11 1.01 ,15 
3 DI ~CtiA;;.C,£ CFS "0. 1, 78, 1 • 

80, Vi'LOCITY FPS 1,28 ,19 1,2g ,23 
4 OISCHA;G[ CFS 90. 1, 68, 1, 

90, VELOCITY FPS 1. 3 5 , 21 1.J7 .25 

1 ELEV 666,16 ~O 1386. 2, 138 3 • 3, •' 
2 ELEV dfi0.5t.. KO 184 J, s. 1830. 8, 
3 ELEV 867,10 KO 262',,. 27, 2572, 25, 
4 ELEV 867,27 KO 2ag1:,. 41, 2822, 34, 

' . . , .. 

. ' 

.... ' :' ,, ' ' 

•; 
:1: .. 

- ------ -"''---- ·----·-·-- ---------·-···-- --·-··- ·--~----· ----



.,. 

WSP2 XEQ 
REV 
LOAD 

10/05/71 
09/23/16 
12/171.7& 

I 

RATING TA6L~ FO't S·"CTI ON 
NO. ELEV 

J 86l,80 
RANK FULL 8fit+,1 

1 d66,31 
2 8f.6,66 
3 86 7, 19 
4 86 7, 37 

WEST BRANCH PORTAGE CREEK, MJCNIGAN 
,?RELIHI~ARY fINAL RUN ,ScGTIONS 61,1+-6E,1 • ., 

6,~ .4 DA= 1,0 
APEA CFS --------""ACRES FL OOOE o--------

Ot.HAGE CHANNEL NON-DAM. 
0 ,0 o.o 
1 ,3 4,2 0, 0 C o. 0 0 o.oo 

212,q 35,0 o. 0 0 o, o a ' 0 • i) 'C 
323 ,2 50,0 o. o a 0, 0 0 0,00 
517 ,7 8 o-. 0 0, 0 0 0, 0 0 O,tlO 
583,q 90, 0 0,00 0, 0 0 !l , D G 

CSH, CRIT 
ELCV 

35,00 864,7 
so.oo 8&4,11 
80,00 865,1 
90,00 865,1 

SF GHENT TAOLE FOP. ,ECTION 6<,,<, 
.SEG NO 

CSH TOTAL 1 2 3 
N C N 

1 OISC~APGo CFS 35, 15, 11, 9, 
35, VELOC !TY FPS ,Ji ,12 ... 7 ,1<, 

2 OlSCrlA•GE CFS s a , 2 ... 12. 14, 
50, VELOCITY FPS ,26 ,12 ,43 ,14 

3 DlSCrlARGE C>S d O , .. 3. 1 •. 22, 
ij O • Vi'LOCITY FPS ,. 22 ,13 ... 2 ,15 .. DlSCHAr<G~ CFS g O • so, 1 S, 25, 
90, VfLOC!TY Fc:s , 21 , 13 ... 1 ,15 

1 F.LEV 866,31 KO 2991, 1190, 1028, 773, 
,., 

2 ELEV 866,6f> KO 51ri6,-.J 2<,uS, 1340 • 1<,<,2, 
3 ELEV 1\67 ,19 KO 10139, 5419, lddl+, 2836, .. ELEV 8h?.37 KO 12 25 3, 6777, 2076, 3398, 

'I 

-_, __ ,, ___ _ _,_::, __ ,~.--- . ·-----·- - ·---------------... 

• 

F~IC TION 
SLOPE 

• 0 (! 013 
.l0009 
, 0 0 006 
,JD 005 

·,, 
' . ' 
.. ,~, 

., 
. ·; \, 

-



~SPZ XCQ 
REV 
LOAD 

10/05/77 
09/ 2 3/76 
121171,76 

WEST BRANCH POP.T~GE CREEK, HICHIGAN 
PRELI•I~ARY FINAL RUN ,SECTIONS 61.1+-&E,1+ .. 

RATING TAuLE FOP ScCTION 64,6 OA= 1.0 
NO, ELEV AREA CFS ---------ACRES FL OOOE •--------

0 
RANK FULL 

, • l 
2 
3 
~ 

a~5.4u 
B 66,3 

667,23 
867,43 
667.-32 

0 .o 
12,7 
38,'3 
45.3 
6 2 ,E, 

! 0 • ':} 

~EGHENT TABLE FOP ~ECTION 64,6 

CSH TOHL 

0,0 
17,2 
35, 0 
sn.o 
acr.o 
q3,o 

1 
N 

OAHAG E CHANNEL NON-• AH· 

o.ao 
a. a a 
a. a c 
0, 0 0 
0. J C 

SEG NO 
2 

o. a o 
a. o o 
0. !) (] 

o. 0 0 
n nn 
UI U U 

3 
N 

J,00 
0,00 
0,00 
0,00 

( 
CSH 

35,00 
SO.OG 
80,00 
90, oc 

PAC,F. 35 

CRIT 
ELEV 

860,1 
866,2 
66 r,, S 

FRIC rioN 
SLOFE 

.001£+7 
• a !J 1a 1 
• Ot 16 7 

36&,5 ,0£l11i3 --------- -

--------------------------------------------------------------------------------------------, ---------------------------1 OISCHARG, CFS 35, o. 35, 0.' 
35, VELOCITY FPS ,92 0,00 ,91 0 • 0 0 

l DISCHA~Gt CFS 5G. a. 50, a • 
50. 'JEL,)C I.TV FPS 1, 12 0,00 1. 12 ,31 

3 DI$CHA,~Gf. CF::; 8 0, 0. 79, a• 
8 0. ~ELOCITY FPS l, 3 2 .21 1.32 ,24 

4 OISCHASGE CFS 90 • 0 • 8 ') • 0. 
qo, VELOCITY FPS 1, 32 ,?l 1. '32 ,24 

1 ELEV 807.21 KO 912, 3, go6. 4, 
2 HEV 9,~7.4~ l<D 1176 ~ 3 .. 1169~ 4~ 
3 ELEV d6 7 ,92 KO 195t\ • 5. 191.6. 7. ,. HEV 060,1, KO 2 3.-31, 8. 2 364 • 10, 

.,, 

,.... ________ _ 
... ··-· ·=-- -------

r, .. , 

t•-! 

. ' 
I 



,,, 

WSP2 XEf~ 
RH 
LOftD 

10/05/71 
09/23/16 
12/17/:76 

RA TING TAELE FOP SSCTIOll 
NO. ELEV 

0 866,80 
RANK FULL &07.7 

1 86 8, 21 
z 868, 50 
3 868.d& 
4 d68 .-Jd 

SEGHEIIT TABLE FOR '.,ECTioti 

CSH 

HEST. BRANCH POP.TAGE CREEK, ~I~.HTGAN 
PRELIHY~A~Y FINAL RUN ,SECTIONS 61.1+-6f.1+ 

f 

04 .g • DA= 1.0 
AREA CFS ---------ACRES FLOODED---•---• 

OAHAGE CHANNEL NON-OAH. 
0 .o o.o 

12, 7 22. 3 0 • 0 0 o. 0 0 a. u a 
25 .4 35.o O. O C 0 • 0 0 . :J. 0 IJ 
3 4 .:~ so.o 0 • 0 0 o. 0 0 o.oo 
4f., .6 6J.. •J 0. 0 0 o. 0 0 o.oo 
50,6 90,0 0, 0 0 o: a a O,OG 

611,<J+ 
SEG NO 

TOTAL 1 2 3 
N C tl 

CSH CRIT FRICTIOII 
EL£V SLOPE 

35 • (I~ 867.5 .0)49~ 
50,00 86 7 .6 • 00 t,.5 G 
a o, o Ci IH:i7,q ,30424 
90.00 e..01,g. ,OJ\t:s" 

-------------------------·-------~--------~-------------------------------------------------------~-------------------~-1 ,JISCrlAFGE CFS 35. 0. 35. 0. 
35. 1/ELO(ITY FPS 1. 3q a.on 1,38 o.oo 

2 OISGHAt=GE CFS 5 C , 0 • so. o. 
5 0. 1/ELO(IlY FPS 1. '4- 9 0,00 1, 4 6 0 • 0 0 

3 OISCHtir--:Gt CFS 8 0 , 0. 80. o. 
80. 1/'cLOC ITV FPS l,, 74 0, 0 J 1. 75 .45 

4 UISCHA~GE CFS l G. 0. 90. 0. 
90 • Vft..OGITY FPS 1, 8 2 o.oa 1. 8 2 • 39 

1 ELEI 8(,8.2! KO 437. 1. 493. 3. . •' 
2 ELEI/ dfid.5(1 K~ 74 5 • z. 741), 3, 
3 ELEV B68o8& KD 1229, 3. 1222 • 4. 
4 fLEV 868 ,98 · KO 1 "'00 • 3, 1392, 5. 

., '' 
' 

' ',~ 
, •• ! 

,; . ·, 

. ' 

___ .. ..::::-. .._ 

,. 
' , 

' .. ' 
·•1,• 

• 



COEF,K , AKO OG TA>( S IGttA 
.q9bl • g44E, I 1 041l' .831'+ 
OCRlT 867,59 KBGRIT= 

1,2555 1.2167 ,0406 .7749 
OCtl JT 867,75 KBGRIT=· 

1,596J 1. ~799 , OJU ,6990 
OCR IT 867,91 KilCRITs 

1,74R7 1, 739 5 ,0306 ,6655 
DCRIT 668,07 KUCRIT= 

-! 

" 1 '• 14 I ~ 

/' ;, ,,: 

- .-
k. - __..i.,._ -•-,'--•••-- _,. __ ..,, " 

TABLE OF VALUE:S FOR BP;!. EQUATION 
CIKI' o~s. 11 AL?HA ,ALPHAZ 

0,0C>OO , 01100 ., , 5958 1,0000 1, ao G c 

O,OCIOO -. OIQ19 ,5216 1,0000 1, 00 00 

G, 0(100 -.0,197 , 4326 1,0000 1,0000 

0, OCIGO -,0275 , 3 962 1,0JOO 1,0000 

BRIO A APFAR 
21, 5707 s2.f:2Jq 

26,1211 H, 1562 

32,44&q 116, 4733 

,34 ,'4189 132.7432 

' 

·. 

'/ 

A EX!:T 
30, 5738 

39, 5524 

s2. 3397 

56. 36 80 

\•.,, 

I'-, 
,/ 

• 

,, 
L(' 

.j- •t-1 

·~ .. ,,, 

• 



•lt 

MSP2 XEQ 
REV 
LOAD 

I ' 

10/05/77 
09/23/16 
12/171,i76 

BRID1GE TYPE 2 

,t 

'I ,, ,., • l < \, 

I 

---·-------

WEST BRANCH PORTAGE CREEK, MICliI G~N 
PRELIHl[~~RY FINAL PUN ,SE:C.TIOtiS 61,1+-6!,1+ 

NO, 

0 
1 
2 
3 .. 

f 

ROAOI SECTION 65,0 

flH CFS HL 

866.80 0,00 0 • 0 0 
66 8 ..... 35.00 .06 
8613.73 5 0, 0 0 ,06 
dE>g,~1 60.00 .16 
ae.g,31 90, G 0 ,22 

Hrn ROAD ELf.VAUON' 

GI~OER BOTTOM ELEVATIO~ • 

~ .., __ , ·- -=:.,__ -·- .,... ------

TH 

o.ao 
868,36 
86A, 65 
86 9 • 0 J 
669 o15 

8 7 2, 60 

670,40 

CSK 

C,00 
35,QO 
SC, 00 
60.00 
qc.oo 

OPENING NID,• 1 

. ' 

PAGE 376 
' 

~ 1 : 

•.~. ' 
"' ' ' 

'I 

I 

-

• 

i '\ 

~ .... ,-, 



WSP2 XEQ 
REV 
LOAD 

10/05177 
09/23176 
12/171;76 

RATING TABLE FO;> S',CT!ON 
NO. ELEV 

0 86&.aa 
1 8 6d, 5 J 
2 86 a. aa 
3 a n9. 26 
4 869,41 

WEST. BRANCH POP.TAGE CREEK, Nlc.HIGAN 
PRELIMINARY ~IHAL RUH ,SECT!OhS 61.1+-~E.1+ 

4 

65 .1+ DA= 1 • 0 
AREA CfS ---------ACRES FLOOOEO--------

DA HAGE CHAN!lEL NON-DAM• 
0 .o o.o • 5 7 .6 35.0 o. 0 0 o. 0 0 0 • 0 G 

77 ,9 sc.o 0, 0 0 0. 0 0 ' 0, 0 C 
119 ,6 80,0 a. a o o. 0 0 iJ. aw 
135,2 9J,O O,Otl o. a a 0. OL 

PAQE 38 

cs~. CRIT FRICTION 
ELEV SLOPE 

JS• 0 0 867,6 • o a u1 
so.au 8& 7, 8 ,• 0113 
a a • o a 868,0 • 0 0 089 
9 0 , 0 C 8&8. j ___ .01) 080 ~--

•,, SEGMENT TABLE FOR ,ECTION 65,1+ 
SEG ,rn . 

CSH TOTAL 1 2 3 
N C N 

1 , OISCHA.:iGI: CFS 35. 0. 35, 0, ', 
35, VELOC !TY FPS -62 o. a o ,61 0,00 

2 OlSCH~;GE CFS 50, 0. 50, o. 
50, VELOCITY FPS • 64 IJ,00 ,64 o • a;:, 

.l O!SCHHGE CF$ dO, c. a o. a. 
8 o. V£LOC I TY FPS • 6 7 0,00 • 57 0 , 0 0 

4 Ol SCHAPGE CFS ,9!J. 0. 90, 0 • 
g 1) • VELOCITY FPS ,6S o.oo ,67 a.on 

1 ELEV 863 ,5J KO %~. 1, 967, 1, 
2 ELEV 66d,BO KD( 1490, 1, 1488, 1, 
3 ELE~ 8 &9, 2 6 KO 2 677, 1, 2675, 1, 

'; 

4 ELEV 6(,9 ,41 KD 3191, 1, 3169. 1, 

' . 

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

f - • -, ~-·----..... ·----- ---=---- ------ -----------------------·--·-

, .. ,! 

~•' ,, 



WSP2 XEQ 
RfV 
LOAD 

10/ 05/77 
0~/2 3/76 
12/17/176 

WEST BRANCH PORTAGE CREEK, "IC~IGAN 
PRELINI~ARY FINAL RUN ,SECTIONS 61,1+-6f,1• 

4 

---------------------------~--6C/60 LIST OF INPUT DATA------•-----------------: ____ _ 
CHANGE OISCHOP~E 616 
DISCHARGE -1, 2•, . • 29, H, 35, 619 
tNO 620 
C01'1FUTE 65.1 • 66.1+ 65.1+ 621 
-.- •--- ------------••·•·-------ENO OF 6 0 / 8 0 LIST----------------------------~-

:\ 

,, '. 
I' ,, r 

,I 
,., 

-·----··----· 

• 
PA~~ 39 

1p1 •• 

., 

·' 

:~ 

.. , 

•' 

. I 

,,,,' 
1 '', 
\ 

' ' 

.: 

• 



, 

•< 

"' "' 

• .. . 
'-' 
"' 

• .. 
"' "' 

• .. 
"' "' 
w ... 
::, 
",: 
0 
<:> 

• 

I 

' ' ' ' ' I 
' ' I 
I 
I 
I 

' I 
' I 
' I 

' I 
I 

' ' ' ' ' ' ' ' VJ 
z 
0 
H 
I-.. 
I-
::, 
"-r 
0 
t.) 

VJ 
::, 
0 
H ,. 
l>J 
a: 
"-
z: 
0 
CY. 
"-.,. 
,-. .. 
0 

"' z 
H 
,-. 

"' <( ... 
{..i 

' ' I 
I 

' ' ' ' I 
I 
I 

' I 
I 

' ' ' ~ ; 
• 
' I 
I 

' ' ; 

i: 

I 
l 

I 

- I 

i 
I 

i 
I 

\ 
I 
\ 
' ' 
' ' I 
' ' ' 

--
- ' 

;, 

-. 

r 

; 

I 

·I 

" I . i 

-- -
-. 



WSP2 XEQ 
REV 
LOAD 

10/05/71 
09/23/76 
12/17/;76 

RATING TA8LE F0° ScCTION 
NO, ELEV 

0 866. 80 
1 On8,57 
2 8nd,83 
3 8~9.27 
4 669~4Z 

WEST- BRANCH PORTAGE CREEK, MICHIGAN 
PR ELIIII NA RY FINAL RUN , S£CTIO NS 61, 1 • -6 6, 1 • ., 

65 .t+ DA= 
AP. EA CFS 

0 .o G,0 
f> 0 • ,1 2 4, 0 
79,g 29,0 

120,9 3 1 • 0 
136~5 J~.o 

1,0 
---------ACRES FLOOOED--------
OAHAGE CHANNEL NON-OAH• 

0, 0 0 
o • a o 
0, 1 0 
0. 0 0 

o. 0 0 
o. 0 0 
o. a o 
o. 0 0 

:J. 0 :J 
' IJ, 0 0 

·], 0 0 
0. 0 J 

SEGMENT TABLE FOR 5ECTiotl 65.1+ 

CSH TOTAL 1 
N 

SEG 110 
2 
C 

3 
N 

CSH 

24, 0 0 
29, 0 0 , 
31, 00 
35, 00 

C~IT 
EL!::V 

86 7 ,5 
86 7 ,6 
867,6 
86 7. 6 

FRICTION 
SL OPE 

, 0 0 05 5 
• o a 03 c; 
• o a 013 
• o a 012 

•r 

-------------------------~----------------------------------------------------------------------------------------------
1 , DI SC ~A?.G.£ CF3 24, o. 24, 0. 

2½. VELO•:!rY FPS ; 't 1 (!;{!(! = 40 0 ~ g !i 
2 OISCHA~GE CFS 29. 0. 29, 0 • 

29, V[LOCITY FPS ,36 o.oo ,3(> a.co 
3 DiSCHA;;:.GE CFS 31"1 o. 31, a • 

11, VELOCITY FPJ • 2" 0, 0 0 ,26 c.oo 
4 OISCtlARGE CF~ ,JS• o. 35, o. 

35. 1/Ei..OC I TV FPS • z: 6 0,00 , 26 0 , 0 0 

1 ELEV 8f18 .57 KO 1021:J, 1. 10 24, 1. 
2 ELEV 8Gd,83 KJ 1540, 1, 15'18, 1, 
3 EL~~ 86q,27 KO 2 716, 1. 2716, 1, 
4 ELEV 869,42 KO 3 235 • 1. 3233, 1, 

. \ '\\ , , I 

'I 

-- .. --.. ---===---- -------

-

., 

' ,, 

.~ ..... , 

,. 
' 

-



.,,,, 

WSP2 ~EQ 10/05/77 
REV Og/23/76 
LOAD 12/17/176 

HEST 8RANCH PORTAGE CREEK, ~IOHIGAN 
PRELI~INARY FINAL RUN• SECTIONS 61,1+-&f,1+ .. 

PA TING TAELF. FOR ScCTlo'N 65 ,<; OA= 1, 0 
NO, ELEV AREA CFS ---------ACRES FLOODED--------

C 
1 
2 

RANK FULL 
3 
4 

8h4,90 
8h~,58 
8h8,84 

868. '3 

8 69, 43 

0, 0 
250 .o 
279,6 
287,0 
331.3 

SEGHENT TABLE FGR SECTION 65,5 

CSH TOTAL 

o.o 
24. 0 
29.0 
zq. J 
"I 4 r, 
~ .L• u 
35.0 

1 
N 

OAHAGE CHANNEL NON-OAH" 

o. 0 0 
a. ij o 
o.oa 
o. n o 
0 • 0 0 

SEG NO 
2 
C 

o.aa 
a. a a 
0 • 0 0 
' "" \J. u u 

0 • 0 0 

3 
tl 

o.oo 
0 • 0 C 
0 • 00 
u. u IJ 

o.ou 

CSH 

21t • 00 
29, 0 C 

Ji.OU 
35. o a 

PAGE 41 

Ca IT 
ELEV 

86.5,6 
865.7 

865 • 7 
865.7 

F~IC TION,. 
SLOPE 

• o o ao 1 
• a o co 1 

• o a DQ 1 
, G OCO 1 

-----------------------------------------------------------------------------------------------------------------, ------1 or~CrlA~GE CFS 2'+. ij. zi... o. 
24, VELOCITY FPS , 10 0, 0 0 ,10 0 .o 0 

2 DISCH Ai-GE CFS 29, o. 29, o. 
29, VEcOC I TY FPS , 10 o. a o ,10 0, 0 0 

3 OI:3CHA.-GE CFS 31., c. Ji, o. 
lt, V~LOCITY FPS .• 0 g o.oo ,09 ,01 

4 OLlCHARGE CFS 35, o. 35, 0. 
35. VELOi:;ITY FPS • 10 0, 0 0 • 1 a ,01 

t ELEV 8~8.58 KO 83~ 3, 
. 

1, 83H, 1, 
2 ELEIJ 8S8,14 KD 99%, 1. 9qas. 1, 
3 ELEV 869,28 KO 13110, 1, 1J10 5, 3. 
4 HE~ 8&9,4l KO 14 268 , 1, 14262. 5. 

l 

), 

-------------- - --------- "'·-·----- _,, ----------·-·--·----- ... ·-··-··· 

-

'. t ~ 

....... 

........ 

-



WSP2 XEQ 
REV 
LOAD 

10/05/77 
0~/2 3/16 
1211 7/

1
7', 

WfST BRANCH PO~TAGE CR~EK, HICHIGA~ 
,PRELI HI ~ARY FrnAL RUN , ~ECT IONS 61, 1+-&f ,.1+ ,, 

RATING TABLE FOR ScCTION 65,9 DA• 1,0 
NO, ELEV AR EA CFS ---------ACRES FLOODED-------• 

OAP-1AGE C~ANNEL NON•DAM • 
G 86 o. au 0 .o 0,0 
1 8 70, 15 38,6 24.0 Q,OC o. 0 0 0, 0 0 
2 870,2d 44 .& 29, 0 0. 0 C o. 0 u ·a.au 
3 870,35 47 ,9 3 1. a 0. 0 0 o. 0 0 0,00 
4 670,46 53,2 39, 0 !) • 0 I) 0 • 0 0 c.oc 

SEGMENT TABLE FDR JECTION 65,9 ------· ----- --·-·1 

SEG UO 
C:SH TOTAL 1 2 3 

N C N 

PAGS 42 

, CSH' CR!T FRIC TIDN 
ELEV SLOPE 

24,0C 6& 9.5 , oc 13 3 
2<J, 0 0 5r,g,5 • OJ :12Z 
31,00 809,5 , 0 0 109 
35. 0 0 '8f,9,5 , 0 C Ggq 

------~"' 
,•, 

------------------------------------------------------------------------------------------------------------------------t . DISC!l,\PGE CFS 24. 
24, VELOCITY, FPS • l:>3 

2 OI3CHA~GC CFS 29, 
29, VELOCITY FPS • 66 

3 llISCHAO:GE CF'S 31, 
::a. VELOCITY FPS • b 5 

4 OISCrlA 0 GE CFS ,35. 
,i 5. VELOCITY n,s ,66 

1 ELEV t\7(1,15 KO 659. 
2 ELEV 070,26 KD 831. 
3 ELEV 870,35 KO 941. 
4 ELEV 87:),46 KD 1112, 

; 

,e 
. - ~ 

,. -

o. 
0,00 

o. 
0,00 

0 • 
0,00 

0. 
o.oo 

1. 
1, 
1, 
1, 

24, o. 
,62 0 • 0 0 
29, 0 • 
• l',5 0,00 
31, o. 
• l',5 U • 0 0 
35, o. 
• E,E, 0 , 0 0 

65 7. 1, 
82'9 • 1, 
g,JIJ. 1, 

1 t11J. 1, 

-----

·-

• < 

t•,,' 

"· ' ' 

,; 

• 

... 
, • .. ...-t-

,. " 

-



"' 

WSP2 XEO 10/0~/77 
R£V 09/23/76 
LOAD 12/17/,76 

RAT I'iG TABLE FOP S~CTION 
NO. ELEV 

0 
1 
2 
3 
4 

<lli8,30 
a 10. 24 
870,38 
870 .,44 
87~ ,54 

WEST, BllANCH PORTAGE CREEK, >IIC/'f;GAll 
,PRELHHA,l,Y FINAL RUN ,SF.CT!ONS 61,1+-6E,1+ 

+&S,95 
AREA CFS 

0,0 o.o 
42.6 2 "· 0 
49,2 29,0 
52.1 J 1, 0 
57,1 ~9.0 

OA= 

,f 

1,J 
--·-·••••ACRES FLOODED···••••• 
OAH~GE CHANNEL NON•DAH, 

a. o o 
· 0, 0 0 
o. 0 0 
a. o o 

o. 00 
o. 0 [ 
0,00 
0, 00 

J,~O 
' '). 00 
o.oo 
0, 01) 

SEGHENT TABLE FJR SECTIOtl +6'i,95 

CSH TOTI.L 

1 Ol SCH A OGE c~s 24, 
2 ... V£LOC !TY FPS .5' 

2 DI~CHA"GE GFS 29, 
29, VELOCITY FPS .59 

J 01SS:!!A 0 GE; CFS Jl. 
31, VELOCirY FPS • f,Hl .. JISCHAl'GE CF'S ,35,. 
3 5-. VEi..OClf''f' FPS ..62 

1 El.£V 870 ,2'+ KO 771. 
2 ELEV 673,31 KO ~t\2. 
3 ELEV 37 :J, 4""- KO 1077, ,. ELEV S70 ,!>'+ KO 1239. 

• 

1 
N 

0, 
o.oo 

o. 
0,00 

0. 
o.oo 

0. 
o.oo 

1, 
1, 
1, 
1, 

SEG NO 
2 
C 

24, 
,56 
29, 
.59 
31. 
,59 
35, 
.61 

1oq. 
9b1) • 

1075. 
1237, 

3 
N 

o. 
0,00 

0, 
o.oo 

o. 
0, 00 

o • 
u.oo 

1. 
1, 
1, 
1 • 

- --. ·------=----- _____ ..,_ 

CSl1 

24,00 
29,0C 
31,00 
35,00 

' 

. ! 

CRIT 
E!LEV 

669,5 
669. 5 
869,5 
669,5 

,, , 

'. 

FRIC HON 
SLOPE 

,000'17 
• 0 0 C8 7 
, 00 06 J 
,OJOa~ 

• 

. i. 

., 

-



WSPZ XEQ 10/05/77 WEST BRANCH P.>RTAGE CREEK, ~ICH!GAN 
REV og12311& PRELI~aARY FINAL PIJN ,SECTIONS 61.1+-6E.1+ 
LOAD 12/171(6 f 

ROAD SECTION 66.0 

NO, HW CFS HL TW 

0 869,20 0."0 01 0 • 00 0. 0 0 
1 870.!!3 2•• 0 0 ,46 870.35 
2 670,96 29,00 • •6 870,S0 
3 871,0·3 31, o o • •6 870, 55 
4 871,20 35,00 .56 670.&. 

. ' 
HIN ROAD ELEVATION 675.60 

OPENING NO, CULV, HEIGHT WIDTH LENGTH 
NO. CULVERTS CODE OR DIAM 

1 1 32111, 5 • 27 7. 25 6 3, 50 

,, ' 
' r, ' .~ ,~. 

- ' 7 

- -
·------ ''!II !!' 

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

CSK 

c.oo 
24,00 
29, 0 0 , 
31, 00 
35,00 

U/ S DIS 
INVE"f INVERT 

669, '• • 669,20 

( N) 
COEFF 

. " ,,, 

,032 

PA(iE ~•B 

.. 

·. 

-.. -·-··----- ------------·- . --- ... ·····-

'I 
I.' 

... ,.,, 

• 



----·-- -- . ·-·--·-·--------- ---------- ,. ·-----
MSP2 XEfl 10/)5/77 MEST BRAUCH POPTAGE CR-::EK, M!GHI Gllt~ rt.GE 45 · 

RE~ OS/2 !/7& PMELIHI~ARY FINAL RUN SfCTIONS &1,1•-&E,1+ 
LOAD 12/17/70 

RATING TA ,JLE FOO S":CTION 66.1 • DA= 1,0 
NO, ELH AP.EA CFS ---------ACRES FLOODS•-------- CSM c,n F~IG TT ON 

I DA,,AGE . CHAWlEL NOIJ-OAII ELEV SLO F~ 
0 868,80 0 .o 0,0 
1 670,84, 72,0 2 "• 0 0, 0 0 0, 0 0 a • o ,: 2 .. , 0 0 869,5 ,00(18 
2 670,99 79.lt- 29. 0 0,0C 0,00 0. 0 • I 29.00 8& 9 .5 .l) Q rig 
3 8 71-04 82,3 31. 0 0,00 0,H J • o e 31,00 6&9, 5 • 0 0 C2 'J 

BAIIK FULL . 871,2 g O ,4 34.7 0, 0 0 0, 0 0 n. i1 o .. •,871,21 91.2 35.0 0. (I 0 0 • 0 0 iJ • (l r. 35,00 86 g .5 ,'JO V18 

SEGHENT T AB~E FOP. ,ECTIOM 6&,1 • 

SEG 110 
CSH TOTAL 1 2 3 

N C ti 

------------------------------------------------------------------------------------------------------------------------
1 DISC••~ t:GE CFS 2 ... 0 • 2 ... 0 • 

?. ... VELOCITY Fµs ,33 a.co ,33 0 , 0 0 
•I 2 OlSCHAFGE CFS 29, 0 • 29, 0 • 

2Y • VELOCITY FPS • 37 0,00 • 37 o.oo ' ' 
3 JISCHMGE CFS H, 0 • H, 0. 

,'ll • VELOCITY FPS .3~ 0,00 ,38 0 , 0 0 .. OISGHA,;GE CFS 35, 0. 35, 0 • 
35. VcLOCITY FPS ,36 0,00 , 3 8 a. a o 

1 ELEV 870,84 KO 1 7g3 • 1, 1791. 1, ,· 
z EL~V 870,99 KO 206 J, 1, 2061. 1, 
3 ELEV 871,04 K• ' 2 20 2 • 1, 2200, 1, 
4 ELEV 871,21 KO Z586, 1, 25!H,-, 1, 

,. 

,. 
• • ~ \Yi .. , 
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., -,., 

IISPl XEQ 1 Q/ :)'j/77 
oq/2 J/~o 
12/1'7/?o i;)~.s-}· Orc)~,r•I, T~.-}c.,l!j_ .<.:Nr'l)-: __ 

0.j,c./ ten:- "'· If - U. If- -f 

---------------------------~--oo/SD LIST OF INPUT OATA------------------------------
HSP2 1 
TITLE ~EST t·PA:JCli 0 0PTAGE CREFK, MICHIGAll Z 
t!TLE F'~CLIHitlAf;-Y ;:-!NAL ?Utl SECTIO~S 61.1+-66.i+ 3 
l)lSCMf,RGE -1.· 5•). 9~. 115. 170. 
~TM•·TE hl.1+ 8bt.91 8F.2.43 862.76 At3140 
TR~R f,1.4+ 6l.4 b5.1+ 
OU rpur S 
RtACH 61,1+ 
RE,\CH2 fi1,2 
REACH b1,2 
SEGMEtlT bl,2 
NVALUF , 125 
SEr.HENT 61, 2 
NVALUE .(ii:,r; 
SEr.HEtH f,1, 2 
NV A LUE .12 S 
SECTION b1,2 

ENO l ABLf. 
f'O A 1J 
U~P 
GiilOCP, 

D,DTABLc 
SE CTlON 

ENOTA~LE 
RHCfi 
RE ACH2 
REACII 
SE{, H[NT 
NV A LUE 

-117 I 

-ii. 
11, 
3Z, 
67. 
L~~. 1 

h l • ,) 
61, .1 
.~ n {. 
-r, • 

l • 

61.J 
-l•J8, 
.. i;i,. 
.. 7.g 
4, 
l.3, 
72, 

;;1. 4+ 
bl,7 
61,7 
61 , 7 
ol25 

• I •' 

1, 
,6 
1, 
1 

2 

J 

.8 7 ~ • 
~':>?.. 2 
Oti ~ • 
86r), 2 
86?,4 
86 7 .1 
37), 8 
d7 '3, 

2,7 
A 
Bti!,6 
J6 ! , 7 
~bJ,7 

rH-=t, 
8f:if:J • 4 
6!.i l, 
,35'• • C) 

dh'•, 7 
dfl 7, 2 

1, 
-.4 
1, 
1 

0 • 

1365 • 
N 

C 

N 

-144. 
-92, 
-22, 
0 • 
12. 
4 7, 
105, 

7 •• 
2 
14, 
-7,9 

-tJ~. 
-3 3, 
-4, 
7,9 
4d. 
6 2, 

5". 
5 3,J, 
ti 

0. 

1100, 
--22. 

·1 7. 

130 ,1 

871.4 
802.9 
1361,'3 
859,4 
861,6 
8G9,4 
8 7 0 ,4 

70. 

,b 
8fl2,6 

8 7 0.4 
e.64.0 
859.7 
dG0.4 
86fl,1 
an1,q 

5,:. 

5t a. 
- 6. 

-132. 
-62, 
-12. 
6, 
17, 
62, 
1<0, 

2,5 
7,9 

-53, -~. 
0 • 
0, 
no. 
8 2, 1 

866, 
862, 
861,3 
r,6 I). 
863,5 
1H0.2 
861,6 

666,4 
663,7 
115':l,6 
663,7 
ii66,8 
879, 

4 
5 
9 
9 
2 f 7 
Z f6 
2E9 
2 7 • 
271 
2 72 
273 
274 
275 
276 
277 
2 78 
2 7g 
2 8, 
2 al 
2a2 
263 
2 S4 
2 9 c; 
2 d n 
2.H 
2d8 
2 9g 
29:J 
291 
2 'l2 
293 
2 94 
2 \1':> 
296 
2 ~7 
2 -~c 
299 
3 ,; 0 
3 Jl 
3J2 
3C3 
304 

•~-~-•A::.,•.,,~-----·---·--------·---- ------,~.~-------~111 "' , ...... _. 

P4GE 1 
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WSP2 XEQ 10/05/77 Wi'ST. BRANCH PORTAGE CREEK, >HC,HI GMl PAGE 1 

REV 09/23176 PRELI~HARY F!tJAL RUH , SECTIONS 61.1+-6E.1 • 
LOAD 12/17/76 

' ' 

-----------------------------80/60 LIST OF INPUT DATA---------------••-------------
StGHfMT 61, 7 2 C 6. 305 
NVALUE .065 306 
StGHEIIT 61, 7 3 M 164 ,1 J07 
NV ALU• .125 3JA 
SEGTIOtl 61, 7 309, 

-nz. 87'.l, -62, 872 ,4 -Ci o. 865,8 310 
-,id. 861, 5 -20, 860.B -6. 660. 311 
.. ,s. d6J,2 0 • 86 IJ. 2, :J • 86 a. 2 312 
6, P.6 J. '+ 2 6, 06 0,5 30, 859,6 3'13 
5 'J • 86],8 7 0, 36 0, 8 62, 860.6 314 
':14. d'i?~5, 1 06 I liF.1,7 116, 863. 7 315 ., 
133 I 661',3' 158, 8 70 .6 164, 812.6 316 
164,1 871, 317 

Etl• TABLE 318 
REACH 61,9+ 1. 1510, 27 0, 1'l 
SE"f.HEIH 61, 9 + 1 N -14, 11 
NVALUE ,Gd 12 
SEr.1'11:tlT 61,9+ 2 C 14, 13 
NVALUE • 1) 5 

1 '• 
SEC.HEIIT 61,g+ 3 N 1qg, 15 
tN ALUE .,d 1G 
SEC,HOIT 61, 9,.. 4 C 2lf5. 17 
NV /\LUE ,05 u 
SE GHEtlT 61,9-+ ,! 5 N 498. 19 
NV/\LUE ,ua 2 ,) 
St (:T ION 61, 9 + 21 

•10 7, 88?, -10 7. 867,6 -11. 8 71. 2 22 
-65, 87 J, 6 -41, 866,8 -21. 866. 2 ! 
-14, 861. 6 -1. 660,1 o. 659.2 24 
1. 85,.6 14, 863,6 22, 665,9 25 ,o. 8fi3, 5 9, 8 72, 7 94, 870,7 2f 
l't4 • 867,4 191+, 86°6, 3 1 qg. 861.8 27 
211. 651,8 223. 65&,5 23 5, 853,7 2o 
2i.5. M,t, 8 2 47. 803.3 zci 1. 8 f, 5 I zg 
34 7. 8 f,i;. • 2 3'97 • 867.2 '+L+ 7. 8&0,8 JO 
47 7 • 87J. J 4g7 I 8 72 .2 4 '3 d, 69J, 31 

rnnHBI.E H 
RU~• 6?,C 2,1 5 o. 50, 3J 
CULV1 62,G 1 32111 J4 
CULV2 5. 3, & a. 2 8 59. 5 3 85 R, 6 8 35 
CULVt 62,0 1 2 2552 36 ' ' 
CULV2 "· 0 • 71, 5 859,77 ij58,92 J7 
SECTION 62,(l 3a 

-i.5 a • 863, 2 -t..(l O. 867,3 -100, 8&4 I 6 39 
.. 2 0 fJ, 864, -100, 8h4,1 0. 863.'} 40 

-------------·-- -·-·. _,._ -----·-----



• 
HSP2 X£Q 10/0S/77 WEST BRANCH POP.T AGE CREEK, r<ICtUGAH PAGE 2 

REV O~/ 23176 PRELIH! M;{Y FINAL RUN , SECT IO N5 61.1+-6E:.1+ 
-; LOAO 12/1 71,76 ,f 

---------------------------"--80/80 LIST OF INPUT OATA----------•-----•-•-----------
100. tl h ~ • 2 Qi). 863. 3CO, 803 .4 41 

I 40 0 e 8&J,5 s o,J. 804,8 6,)0, 8 f,5, 5 42 
700, dr.i».4 8 oi. 668.4 826. d68, 7 43 
'JG O. BO 3 • 3 1000, 866,8 1100, 8 65. 2 44 
120J, dh'7o1 130 0 , 865,5 1400, 665,6 45 
141G. '36S, 8 150 0, 866,8 1600, 870,8 46 
1633. 87J, 1 47 

ENOTARL[ 43 
., 

Rf ~CH 62.1 1, 7 0, 70. 4g 
SEt.HEMT 62ol 1 N -14. 50 
tN HIJE ,OS 51 

,. 
SEf;tlEtlT b2.1 2 C 14, 5?. 
NVf,LUE ~ •) 5 5J 
SE,C.>IF.MT 62,1 J ll 199, 54 
NV ~LUE • 013 55 
SE.r.MENT 62.1 4 C 245. 56 
Nit,, LtJF.: ,05 57 

" SEr.HEIH h2 o1 5 N 4g13, 51 . t.-

WIJ\LUf.. • i; 6 5g 
SECTION 62.1 60 

-1(17. ' d85 • -1,u r. 665,9 -11. 869,3 61 
... f.>5 • M.>i:i, .1 - 41, 864,9 -21. 8b4,1 62 
-14, j6t, 7 -7. 858 ,2 o. 857,J 63 
7, .135 7 I 7 14, 861,7 22. a 6 4-. 60 
', i.l, 066,l 59, 8 71 .'.l qo. 869,9 65 . 
14't, ar,,. 6 1 S4, a 65 .5 1q9. 661. 66 
211, tl~ l • 2 23, 857 • 7 23 5, 85 7 ,9 67 
Zt.i5. 86 L • 2 47, 8f.2.5 2Cj7. d64,2 68 
3~ 7, M_)5.4- 3g7, 866,4 447. 808, 6~ 
477, df.1°5 4 g7, 871,4 4q8, 890, 7u 

ENOTAALE' 7t 
REACH &2.2 1. 1340 , 1150, 7~ 
Sft.MEtlT b2,2 1 N -1, 73 
N1/ALUF. ,Od r, 
SEGMCNT 6?., Z z C 8. 7<; 

NV HUE ,OS 76 
SF(;MEMT 62,2 J N 1d6, 77 
NV ALLIE ,08 73 
st.r.HctH 62,2 4 C 2.6 Q. 7g 

• 1)5 81) 
,. 

NV~LUF. ' 
SE.f.MEtlT 6?,Z 5 N 564, 81 ' 
NV ~LUE ~Jd d~ 
SECTION 62, 2 83 

-161, ,ag,J, -161, 873,7 -.151. 868 ,8 84 
--131 • 86 7, -113, 866,9 -102. 869, 8S 

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



WSP2 XEQ 
'!EV 
LOAO 

1C/u5/77 
09/23/16 
12/171i76 

WEST BRANCH POPTAGE CREEK, MICHIGAN 
PRELIHI~ARY FINAL RUN ,SECTIONS 61,1+-6E,1+ 

f 

-----------•--------·------•••8C/BO LIST Of INPUT 
869,3 
861,3 

OATA•---~----••••••••••~-•~•••-••• 

ENDTABLE 
REACH 
SEt.HENT 
NV ALU< 
SEt.HEtlT 
NV /\LU£ 
SE(;MENT 
NVHUf 
SEt.H[UT 
NV HUF: 
SEhH£tn 
NV flLUF. 

•'J, 
0, 
23, 
9 l, 
1 lU • 
156. 
1d0, 
2?3. 
260. 
36 ,'3'.. 
51'3, 

+62,25 
+h2,25 
,03 
+b2,2Cj" 
,05 
+n2.2s 
• ti d 
+1:12.zi; 
,05 
+62,25 
, ild 

SECTION +62,25 

ENOTA9LE 

... 161 • 
-13.!. 

,n. 
110 • 
156. 
106. 
22 3 • 
2f.(i I 

363, 
513. 

RUAD 62,3 
BF-P. nz.3 
GIP.DEP. 865, 

·d, 
8. 

-

-i61.6 
M,?. 6 
86),7 
8h7,2 
M73,6 
S7 l, 8 
}36~.4 
'361, 3 
357,3 
er, 1. 2 
E\E, 7 • 7 

86 =l, 4 

1. 
1 

2 

3 

' 4 

5 

8'3 • • 
8,,,6 
Bh ~. 3 
662,5 
86 J ,4 
060,~ 
87 l, 3 
871,1 
db:;,, 7 
Af11 , 6 
'35 7, 6 
ant.5 
'ifd, 
M-.~.1 

2,7 
8 
8f,<,,2 
86,,5 
~6;.s 

-27, 
-e. 
4, 
4 3, 
9 8, 
122 • 
166 • 
1cn, 
2 35 I 

2 f.:3. 
413. 
56,J. 

75, 

" 
,c 

N 

c, 

N 

-1&1, 
-11J • 
-27, 
- e. 
4, 
4 ,~ I 

9 R, 
122 • 
16d • 
1 (33 • 
2 35. 
2 63, 
4 lJ:, 
563. 

5 Q, 

2 
o • 
- 7. g 

86 o. 8 
672, 1 
874,7 
866. 8 
865,6 
857,9' 
656,6 
8 63, 2 
86'3, 
d 73 ,1 

8, 

166, 

260, 

5G4 • 

873,4 
8 66 ,6 
6b g, 
Bf> 1 • 
860 ,5 
8 / 1, i:I 
674,4 
86g,1 
865,9 
85 8 .z 
85 7 .1 
863,5 
869,3 
873,4 

5G, 

• 6 
864,2 

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

-21. 86~.8 86 
-4. 860.5 87 
8. 861,8 86 
68, 872,6 89 
9~. 872,5 90 
144, d67 ,3 91 
lbO. 6&4.1 g2 
211. 850.3 g3 
24'"1. 857.6 94 
313, 866,4 9~ 
4~3. 869. 90 
564, 89 •, 97 

-1s1. 
-10 z. 
-21. 
-4. 
8, 
f,C,. 

144. 
1ao. 
211. 
Z I+ 1. 
31 '3. 

2,7 
7,9 

e&8 ,5 
868,7 
868,5 
860,2 
861,5 
87 2 ,3 
R72,8 
8b7,6 
864,4 
656,F, 
/\tj8, 1 
866,4 
869,3 
890. 

93 
99 
100 
101 
102 
1J3 
11)4 

105 
106 
107 
1 :J3 
1UCJ 
110 
111 
112 
113 
114 
115 
116 
117 
1 18 ~ 
119 
120 
1 21 
122 
1 23 
1 21+ 
125 
126 
1 27 
128 
129 
130 

---- .. --· ·------ ,, __ _ 

3 

/' ' 
' ' •/ 

• 

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



WSP2 XEQ 
REV 
LOAD 

10/05/77 
og/23/76 
12117/,76 

I 

WEST. BRANCH PORTAGE CREEK, HIC,H!GAN 
PRELI~I~A~Y FINAL RUN ,SECTIONS 61.L+-6E,1+ ., 

------------------------------80/60 LIST OF INPUT OATA------------------------------

., 

£NOTABLE 
SECTION 

ENOTARLE 
RE fi.:'.;H 
SEr.HENT 
NVALUE 
SEr.HEMT 
NV AL UE 
SE r, ~ENT 
NVhUE 
SE'1HENT 
NV i1LUE 
scr, MEtlT 
NVALUE 
SECTION 

ENO TABLE 

62.3 
-13 7 • 
-120. 
-10. 
-t,. 
7.9 
60. 
136, 
1M1 • 
217, 
2413. 
2 04 • 
350. 
500, 

+62,35 
+62. 3 5 
.oo 
+62.35 
.05 
+62 I 35 
• 88 
+fi2-35 

+62.15 
• l! 8 
+62.35 
- 161. 
-131, 

., -52, 
-'3. 
0. 
23, 
sJ, 
110. 
156, 
106. 
223, 
260, 
3f,J I 

513, 

REACH 62, t, 
SE GHENT 62, •· 

-~"'i~------

d~ 1 • 
866,9 
86?.6 
66 J, 2 
A6G,8 
16-5,8 
872,9 
~67,7 
%', .5 
.c,5 ~ • 7 
~5 ,i • 2 
86:j, 8 
86 ~, 4 

1, 
1 

2 

3 

5 

89J. 
86f.,4 
86Cj, 
86~, 2 
8fi 1 , 1 
865,6 
87 1, 
871,4 
86 7, 
861,9 
i35 7, 9 
861, 8 
d6l,3 
87). 

1, 
1 

-13 7, 
-11u. 
-8, 
0. 
B • 
110 , 
147, 
193. 
2 2~, 
2 60, 
2 g7, 
4 04), 
550, 

5 0, 
ti 

C 

ti 

C 

N 

-161. 
-113. 
-27, 
-8. 
4, 
4 3, 
96, 
122 • 
16'.3. 
1 gg. 
2 35, 
2 E3, 
413, 
5 63. 

2 055, 
ti 

871,5 
866. 
8 65 ,5 
859,8 
865 ,5 
869 ,5' 
8 71 .2 
866,8 
df...1. 7 
857,7 
86 1,6 
8~8.1 
8Fi g ,8 

50, 
-9, 

B • 

186, 

260, 

564, 

8 73 ,1 
8f-ifi, 3 
858,7 
8E>D,7 
860,2 
8 71, 5 
8 7'4 • 1 
86'3,4 
8h6,2 
858,5 
857,4 
8f>3,8 
d69,8 
8 73, 7 

1700, 
-16, 

-1 35, 
-6 0. 
-1,q 

205. 
2 ~ (.,. 
272, 
3,:: 0, 
450, 
6(. 0 I 

-1151, 
-102. 
-21, 

B, 
6d , 
9~. 
14 4, 
18 0, 
211. 
21.e 1, 
:i l 3, 
46 J, 
504, 

---"'II"--

8 70. 9 
865 ,4 
860,7 
66 a .1 
865, 5 
8 72 ,4 
869,2 
666, 
P.58.3 
8">7.2 
86 l ,6 
86g,4 
8 7 3, 5 

8 68 ,2 
868,4 
868,2 
859,9 
8 51, 2 
872, 
8 73 • 1 
867,9 
86Lt • 7 
85 8, 9 
658 ,4 
867, 
869, 8 
89D, 

131 
132 
1n 
134 
1 35 
136 
137 
138 
13g 
!. 40 
1 ~1 
1 4? 
1 t,3 
1 44 
1 t,5 

147 
1t,8 
1 i,g 
1 '30 
151 
152 
! ';3 

154 
155 
156 
157 
158 
1SCJ 
I 6 0 
161 
152 
163 
164 
1€5 
H6 
1E7 
H6 
169 
170 
1 71 
172 
173 
3% 
397 

--"--~--

-4 

...... 

., 

,. 

- ----- - --· -



WSP2 XE/l 
REV 
LOAD 

• 10/05/77 
og/2311& 
12/17/,7& 

I 

WEST BRANCH POP:TAGE CREEK, HICJHGAN 
PRELIHI~ARY FINAL RUil ,SECTIONS &1,1+-&E',1• 

" 
-- ------- ------------ --------·8 018 o LIST OF INP!JT OATA-------·-------------·--•-----
NVALUE .i 398 

399 
.. oo 
, .. 01 
402 
4•)3 

SE(;HEMT &2,4 2 C 
Nv /\LUE , 06 
Sfr.HENT 
NVALUE 
SECTION 

EN°0TABLE 
REACli 
SEf,HENT 
NVALUE 
S~ f.HENT 
Nv1,lUE 
SE r;HENT 
NVALUf 
SfCTlON 

-66. 
-6, 
12, 
11s. 
260, 
3'46. 

aa J. 
867. 
663, 1 
8&1.3 
862. 
136ft. q 
,361.1 
3 71+. q 

N 

-20 6 • 
-131, 

0. 
l 5. 
1&5 • 
315, 
34d • 1 

348,l 

66 o. 
662.5 
B6'i,3 
8&7.a 
660, 

-1110. 
-110. 
-12. 
&, 
fi5 , 
215. 
333, 

864.3 
81',5 ,9 
e5q,a 

""" lt :::s 
406 
437 
t.-)8 

"nq 
410 
411 
412 

&l,5 1, 22&0, 197G, 413 
62 .. 5 1 N -16. 414 
.175 415 
h?.5 2 C 10. 416 
.07 417 
62,5 3 N 536,1 <,18 
,i75 419 
62,5 • 42l! 
-141+, ,I 801. -7'+"+• 872.6 -724. 868.& '421 
-7U'3. 6&S.1 -633. 866.3 -SS3. 865.5 422 
.4g9, 864,9 -s2'l, M,'4,6. -153, 6&<o,2 423 
•271, a6l.9 -216, 66J,d -163, 86J,3 424 
-11&. a.;.1.1 -12. aoJ.2 -10. ao1.o 1.+2s 
-ti, d6l.5 O. 860.4 8. 860,3 t..26 
lf,, 3(,~. &'l, 6&3.~ 6S, 663,3 427 
11'3. 8~'>.J 165. dbb.3 214a• 866,t 426 
259, 1365.Z 296. 8h4,'3 J4q. b66,1 4zq 
3qg, d~i.8 440, 865,7 501, 665.6 4JG 
514. ~61. 53&. 874.3 536.1 880. ~31 

ENDTABLE 432 
---------------------DHA POINTS ON SECTiotl 62.5 i':EORCEREO av P'<.OGRi'H ACCORO!NG 

R~~CH 
sr f,NENT 
NVALUE' 
SEf.MnlT 
NVALUE 
SEf.HENT 
NV A LUE 
SEGTIOll 

• 17 5 
62.6 
0, 0 7 
n2.n 
,17 5 
6?,6 
-350. 
-250, 

DIPLICATE X POINTS NOT CHANt.EO---·•--------•-----•· 
l, 1850. 1170, 433 
1 N -12, 434 

z 

68-1 .. 
do7.2 

C 

11 

- 350, , 
-219, 

.~ 

12. 

873,9 
665,9 

•3'00, 
-153. 

. ' ·---~----

670,3 
863,9 

.. 15 
430 
437' 
438 
439 
4'40' 
ft.41 

ft '•2 

TO X VALUES 

5 

... ,, 
,, ' 
' 

-

• 

': 



WSPZ XEQ 10/05/77 
REV Os/2 J/16 

'LOA• 12/H1r6 

HEST'BRANGH PORTAGE CREEK, MICHIGAN 
PRELIMI~ARY FINAL RUN ,SECTIONS 61,1+-6E,1+ .. 

------------------------------80/80 LIST OF INPUT DATA------------------------------
-9&. .1364 • 7 •56. 661.4 -12. 862,8 443 
-6. ,,61. 7 -2. 861, 7 o. 862.1 444 
6, d62. 3 12, 862. 7 35. 86J. 9 445 
de,. M:i~. 8 142. 863, 8 2: 2. 864.4 446 
272. 865.6 331'. 865,5 376. 865,2 4 47 
4j2. d67.4 4 52 • 872,9 477. 674.4 448 
4 77 .1 8dle 449 

EtmTARLE 450 
RE/ICH 62. 3+ 1, 620, 5CO. · ·- 451 
RE/IGH2 62.6 ld -----

452 
IWf,D 6 3 • J ~. :- 5 ;J. 50, 453 
BPP. 61.,) A 2 7 454 
PIE''< 363.55 , 6 7 455 
GIPOEP. 869. d6 l, 5 6. • 7 2. 6 456 

-7. 3 871. - 7. 3 868,5 7.3 869,5 457 
7,J 87 l. 458 

ENOTAALE 459 
SoCTION 6J.t) 4EO 

.. 4-;o. 9~.,. - JOO, qo4, -60, 900, 4 61 
-7,3 1371, -1, 3 663,7 -3, 5 66J,7 H2 
0, ' 66 ~, 55 J ,,; 663,7 7.3 663,9 46,l 
7.3 !Pt, 3 65, srJ6, 464 

ENDTARLE 4 ES 
--------------••HAX SL\"V UIFFEP.EtlCE B£1 WEEN POINTS ON SECTION £,], • EXCEEDS z o. FEET-------------
RE/ICH 63,1• 1, 5 J. sa. 4E6 
RE: ACH2 <? ~ . ' 467 U<. ~ V '., 
Rf/lCH 6 J. 9-t 1, 1 9Q , 190. 468 
Pl/lCH2 r,4.2 469 
R0/10 &4.C 2,7 5 o. 50, 4 70 
APP 6 '+ • 0 A 2 7 s 71 
PIER 6h3 .1 .6 7 4 72 
GI ROER I 6 70 • 86 ). 1 s. .7 2,6 4 73 _q.s 871,? -9. 5 869,1 9,5 869,1 4 74 

9 .s , d71.2 475 
• f\lnTti.RI I=' 476 
SfCTION 64•C 4 77 

-',70. 904 • - 3& 13 • 900. -155. 8%. 4 78 
.g.5 871,2 -9. 5 864.3 -4,5 864,4 4 79 
D • 86 S, 7 4 ,5 86J,2 9,5 86J,l 480 
9,5 R71 • Z 215. 892. 4 31 

rnn r ABLE 482 
----------------H~X ELc ~ OIFFEP.EflCE BETWEEN POINTS ON SEC TI Ori 6t+,O EXCEEDS 20. FEET-------------
RE /\CH' 64,1+ 1. 5 a. SJ, 483 
m-A~H:> 6't• 2 .5 4 ~4 
Rf ACH · 64• 2 1, 290. 250. 4 ,5 
SEC,HENT 6~. 2 1 N -10. 4 86 
tN t.LUE ,175 487 

-, ______ ,, ___ _ . ·------·-------

• 
PAGE 6 

--· ---~- .. 

- ~ ,.._, 

•' 

' r 

I•,, ·,, 
' ' 

-• 



• 
usr2 XE:Q 10/05/7' ~EST. BRANCH PORTAGE CP.EEK, HIC,HI GAN PAGE" 7 

REV 09/23176 _PRELIHI~ARY FINJIL RUN , SECTIONS 61..1+-&c.1+ 
LCIAD 12/1 71,i76 

-f 

-----------------------------80/80 LIST OF INPUT DATA--------------------•••••••~--
SE GHENT E,4 • 2 2 C 10, 4 ae 
NV HUE ., 07 '489 
'SEf.l"ENT 64.2 3 N 8 It. 1 4go 
NVALUE .. 175 4g1 
SECTION 64,2 492 · 

··140. 8d l, -140, 878,8 -120 • 872,8 493 
··95. 87 Z ,9 -70, 810,! -t+S. 868,9 434 
··20, 867,3 -10, 6h6, , -5, 863, 495 

---- . - .i 

0, db J ,9 5, 863.& 10, 865,& 4% 
i:!O • 8bS.8 3 0, 670,7 42, 87 2,5 497 
~;2 I 87 ~: 7 77, 8 76, 3 84, 8 77 .9 498 .. 
fl4, 1 88, l' • 4,q 

ENO TABLE 5 i a 
RHCH 64,4 1. 104 0. 700, 5Q1 
SE:GHEMT 64, 4 1 N -6. 502 
NVALUE ,,125 5 :i3 
SEf.HENT 6Lt. 4 2 C 6. 504 

' !IV A LUE ,, 055 505 ,. ' 
SEf.HENT 64,4 3 N 131, 506 
NV A LUE ., 125 5 ~7 
Sf~T!ON 64.4 5 J8 

' •"1! 

·•398, 897, -39R • 8 77 .4 -Jltlt, · 8 7 2. 3 509 
"318, ·:1 869,4 •278, 866.9 •250, 866.8 510 
··203. 866.3 -159, 666. •109. 665. 7 511 
•• 70 I 86S.6 -33, 865,7 -6. 864, 1 512 , •' 
.. 3. 8~~.8 0. 863.9 3. 864,9 5U 
6, (\F,3,1 49. 865,7 86. 865,6 514 
~jh • d,6F,.4 1 Od. 867.9 120. 8 74.4 515 
uo. 87 l. 3 1 31 • 898. 516 

END TABLE 517 
RE~CH bi.,6 ,. 1, 5 05. 470. 518 
SE ht\ENT , 6i.. 6 1 N -16. 519 
NV 1\LUE ,. 175 5 20 
SEGHEMT 64.6 2 C 16. 5 21 
NV A LUE "0 7 ~ 22 
Ser.HENT 64,6 3 N 44. 1 ~23 
t/V ALUF "175 5 24 
SECTION blt. 6 5 25 

.. 5 0 • 865 • -so. 877 .8 -1ts. 877.3 5 26 
·· 3 3. 873. 7 -21 • 870.2 -16. 866.8 5 27 ···•,\ 
~- 8. 866,7 0. 865.5 8, 865, 4 5 28 ;· . ' 

' 
lL 6 • 866,J 19, 869,7 31. 8 72. 3 529 

,/ 

'·, 
It 1 • 877. 44. 8 78 ,6 Ltt+. 1 885. 530 

F.NOTABLE 531 
REACH 64,9• 1, 165 • 165. 5 32 ,, 

-
,' 

-_, _____ , ,,_, .. ___ _ ____ ., ___ -



WSP2 XEO 
REV 
L!JhO 

10/ 0 5/77 
OY/2 317& 
12/17/17& 

lffST BRANCH PORTAGE CREEK, HlC,HJ:GAN 
,PRELIHI~ARY FINAL RUN ,SECTIONS 6l.1+-6E,1• 

f 

_._ - -------·•- ----------- •---•--8 0/ 6 0 LIST OF INPUT DATA-----------•·-------••• --- •-----
RE ACH2 64. 6 1,4 533 
ROAD 1;5 • 0 2,7 5 o. 50, 5 34 
'BPP 65.( A J 1 5 35 
PlER ll67,2,1 ,51 53& 
GIP.DEP. '371. 671, 4 8, ,1 2,5 537 · 

••d • 4 d72,6 -a.,.. 870,4 8,4 870,4 538 
15 • 4 87~.6 539 

EN~TABLE 5 40 
SECTION 65.0 541 

.• 735. g,)j. -so. 900, -8.4 872,6 542 
•• ,, • I.,. 607.4 -4, 606,8 0. 867. 2~: 5,3 

'•. do 7, 15 8,4 866,95 II, 4 872,6 544 
!;i O. -30 J. 5 20, 900. 545 

El'\OTABLE 54& 
----••----.. -----HAX ELEV DIFFERENCE BET~E~N POINTS ON SECTION 6S,J fX(,EE(IS 20, FEET----------·-· 
REACH h'5,1+ 1, 5 0, 50, 547 
RFACH2 1)5 • 5 1. '] 548 
REACH f)S, 5 1, 7 05, 780, 549 
SFr.HE~IT 65,5 1 N -76, 55U 
f'.'1/flLUE ,,16 551 
SFCHEIH 65.'i 2 C, 40, 552 
N\/ALUE . ,C?5 553 
SEGHEIIT 65,'J 3 N 100,1 554 
N1/ALUE ,,17 555 
SE CT ION 65,5 , 55f, 

··100, 664. • 10 0, 878,J •88, 8n,g 557 
.. 76, 6& 3 ,3 -72. 608. -60, 866,5 558 
·•48, 867,4 • 36, 806,3 -2 4-, 865,9 559 
··12 • ,86fi. .. 1 0 • 864.9 12. d&5,7• s r,o 
;:! 4. 66'> ~ a 3 6, 86 7 ,8 4G, R68,9 5~1 
~)2 • d7), 7 64, 87,2 • n, 873, 5&2 

I (}<) t 37!+, Lt 1 O•J. e78,9 100.1 86~. 563 
ENOTARLE 5 64 
REACH 65 • 9 1, 6 JO, 5 70. 565 
S!,C.MCNT E1".i • 9 1 N -ze. 5 !,&, 
NII ALUE ,, 16 567 
SE r, MENT 65, 9 ' 2 C JO, %8, 
N\1,~LUE ., 075 5&9 
$Ef.."1ENT 65.-3 3 N 78.1 5 70 
NI/ AL UE ut6 5 71 
SECTION 65.9 5 72 

··113, 883, -113, 677. -11, 877,J 5 73 
~--613, 877.2 -55 • 874,4 -4-0. 8 73, 3 574 
--·28, 671.2 -26, 8 7 0. -18. 869,1 5 75 
--•13, 863,1 - 1, 869.Lt 0, 869,3 5 76 
l' • 8&,,4 13, 869,2 1n, 868,8 577 

-
-,jlfl-- .. ---···~ ----·--. ····--· --· < -- -· ••••• 

.. 
PA~E 8 

., 

,,· 

.. :,., . 

<. 

!·~ 

• 



WSP2 XEQ • 
i<EV 
LOAD 

10/ Q~j/77 
09/23/?6 
1?./17"76 

I 

WEST BRANCH PORT AGE CREEK, MICHIGAN 
PRELl~l~ARY FINAL RUN ,S~CTIONS ~1.1+-6601+ 

4 

---------•--------------------80/80 LIST OF INPUT OAT A--·---- --- · -·· • ----• --• --•• --•••• 
ld, 869 ,4 30, 87 2,6 
'54 I i377.7 66. 37g.2 
7J. 881'] • 8 7 6, 1 889. 

ENOTARLE 
RE ACli +65.95 1, 6 o. 80, 
Re ACH2 fi5,9 
RDAD (if,. 0 2,7 5 0, 5 (),. 
CULV1 &fi,O 1 32111 
CULV2 5,4 7,"? 8 3. 5 8 &9. o 4 

•SECTION 6fi. 0 
-5'i0, ~qc: ,! -550. 677. 
•Lt5,J, 137?,8 - •DO. 875.9 
-Ji)Q. 87', ... - 250, 876,7 
-150. 87&,77 -100, 677. 
0 • 873,g 5 0, 880,4 
145, Ji''.i, 1 1 <,5, 1 895 • 

ENDTABLF. 
REACH f,6,1+ 1, 50, 5G, 
PEACH2 o5,0 

42, 
68. 

6&9.2 

-500, 
•350, 
-200. 
-5 o. 
100, 

876,1 
879. 7 

8 76,1 
876,2 
876.6 
8 77, 8 
88 2. 6 

5 76 
579 
580 
581 
582. 
5 83 
584 
585 
586 
587 
5 8d 
5sq 
5 90 
591 
5 92 
5 93 
5gi. 
595 
5% 

COHPUTE &1,1+ 61,4+ 61,t • 

------------•-----------------E~• OF 80/80 
LIST------• o•9A --------------------

,i 

I '1 ii •r < \~" ' 

.j • 

'' 

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

• 
PAGE 9 . 

.. 
-· -~ •-

j. 

'·• 

, . . , 
' ' 

·' 

-



CO~PUTE 61.1+ 61. 4+ 61. 1 • 609A 

' 
-0---------------------------STARTING DATA FROH GIVEN ELEVATION•-----7------••---•------•••-• 

~.: 

:1 

'' 
>~ ' 
:, ....• r'~i•1, [I' , 

i - ~ 

,,- ,_,,., __ _ ---·. -·· ---· 

," 

•' 

.,.,,, \. 
' J ''' 

·i 

-

,, 
"' 

' •~J 

• 



00B,REAK00 

' 

' 
1) COUNTY: 

.. 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

WSP 2. Wes+ Blat\c h Pociage... Cr« k 

(DO yr- run 

00)1\f3lJ800 

l JI JI J JI .. l ll lJl.111 JI JI. 



,., 

HEST BRANCH PORTAGE CREEK, HICHIGAN WSP2 XEU 
REV 
LO.\O 

10/Q4/7' 
OS/2J/7f> 
12/17/~6 

PRELI~I~ARY FINAL RUN SECTIONs's2.5-6C.95• 

RAT ING TABL~ FO~ ScCTION 14 .7 OA= 1.0 
NO, ELEV AREA CFS ---------ACRES FLOOOEO--------

DAMAGE CHANNEL NOH-OAH 
0 808,'JO 0 ,0 o.o 

BANK FULL ~11.1 76 .2 5 3. 1 · 0 • 0 0 0, 0 C o.oo 
1 -812,01 -2?.4,8 75.0 0, 0 0 o. 0 0 ·O, 00 
2 813, 12 567,9 140. 0 o. 0 0 0, 0 0 0,00 
3 6:!..l,46 688.9 180.0 o. a o o. oo 0,00 
4 814, 20 958. 0 275.0 0. 0 0 0, 0 C G, 00 

SF.GHENT TABLE f'OP SECTION 14, 7 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 13 
' 

CSH CRIT FRICTION 
ELEV SLOPE 

75. 00 80 9. 7 • 00 013 
140.00 81 o. 0 • 0 0 co 7 
180.00 81 0, 1 .00001 
275 • 0 0 810,S • ~ 0001 

--4--------------------------------------------------------------------------------------------------------------------
1 OISCHAl'GE CFS 75. 

. 
6, 65. 4. 

75, VELOC ITV FPS , 49 • 11 ,51 ,09 
2 OI8CHAl'GE CFS 140 • 18, 95. 26. 

140, VE LOG ITV FPS • 41 , 14 .49 • 11 
3 OlSCIIA•G[ CFS 18 0 , 2 5, 114. 41, 

16 0, VELOCITY FPS ,43 , 16 ,5 3 ,13 
4 DI5CHA1•GE CFS 275, 40, 154, 81, 

275, VflOGITV FPS ,47 , 19 ,59 ,16 

1 f.LEV 812,01 KO. 6451, 41+ 7, 5720, 2 63, '•' 
2 HCV 313,12 KO 16632. 220 7. 11 513, 31 72. 
3 f.LEV ;i3,4~ KO 21246, 2914, 13577, 4755, 
4 ELEV 814,20 KO 3 2 741, 4771.. • 1855 6. 9412, 

i'· 

,, ' 

• > 

~ ...--...__ .. _____ , _ ...... -•-··--··-··--· ----- -· ··-·····---------

• 

l•"'' 

-



,1, 

WSP2 XEQ 10/ O't/H 
REV OS/23/7{> 
LOAD 12/17176 

HEST aRANCH PORTAGE CREEK, ~ICHIGAN 
PRELIHI~ARV FINAL RUN SECTIONS ·sz.5-6(.95• 

4 

RATING TABLE FOP SECTION 52.5 DA= 1,0 
NO, ELEV A,REA CFS• ---------ACRES FLOODEO--------

DAHAGE CHANNEL NON-DAH 
0 810.i+0 0 .o 0,0 
1 812.,.1 ~• 8 .o 75. 0 0,00 0 • 0 0 o.oc 

RANK FULL 813,,0 11.&.1 11 Et. 2 o.oo o. o a 0,00 
2 813. :is 191.2 140.0 o. o a o. ;Q 0 o.oo 
J 6 :13. 66 27' 2 .3 tao.a ~. a o 0, ,O 0 o.oo 
4 814,ll 4~i6.2 2 75. 0 o. 0 0 0, ,o 0 O,OD 

--
SEGMENT TABLE FOR SECTION 52,5 

SEG NO 
CSN l"OTAL 1 2 3 

N C N 

1 OISCl-'A'"GE c1:s 75. 1. 74 • o. 
75, VELOCITY FPS 1. 6 7 ,17 1, 67 0,00 

2 DI~CHA,Gf. CFS 1lt 0 , 27 • 113. o. 
140, V2LOGITY FPS 1.37 ,23 1,51 0 • 0 0 

3 OISCHA~GE CFS 18 I), 53. 121. 0. 
i~Q. VELOCITY FPS 1, 28 ,29 1,45 o. a o 

'• OISCHAKGF. CFS 275 • 117, 158. o. 
275. ~.ELOCITY FP'.3 1,09 ,34 1,38 0 • 0 0 

1 ELEV dl2,47 I(• 147 8 • 4. 1474 • 1. 
2 ELEV 813,35 ii<O 3844. 66ft. 3180 • 1 • 
3 ELEV 813 .66 1(0 5410. 1442. 1968, 1. 
4 ELEV d1'o,J3 I<• 3'0249. 4267 • 5 980. 1. 

•• , 

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

CSl1 

75 • 00 

go.oc 
180,0C 
2 75, 0 0 

-- --"'"·' -

', 

PAGE H 

CAIT FRIC TIOH 
ELEV SLOPE 

e,11.1t • 0 0 255 

8,11,8 .Cfl!26" 
8,12,0 • 0 0 10 7 
812, 6 • ~ 0 071 

--- ----~ 

~•~ I 

: ~ . 

----------·-··---- ·-···-·-··-·····-· .. -. 

-



TABLE OF VALUES FOR BPI!. EQUATION 
COEFK AKB OGTAK SIGHA IJKE OKS , H ALP~A 

1•2693 ,g7g7 ,2d916 , 7861 0,01]00 o."oooo .5 858 1,0000 
OCR IT 809,75 1<a:RIT: ' t,5711 1. 30 g7 ,2r,1,1+ ,7029 0, 01]00 0, llOOD ,'+979 1,0300 
OCP IT. 610,15 KilCR!T: 

1,f,6q7 1,4179 .251,8 • 6756 0. 0000 o. noon ,4712 1.0000 
DCP lT 810,12 Ka~RIT: 

1.,:1150 1. 577 2 ,2J71B , 6355 o. 01]00 0,1!000 , 43JJ 1,0J]OO 
OCR IT 61u,&9 KBCR!T= 

, .. , 

', 
.I 

,. 
~~" ,I_ 

-I 
• ..e- _,, _________ ~ ................. _,_.,..:;:;:,_ ____ _ 

ALPHA2 
1,0000 

1. 00 o 0 

1,0000 

1. 00 0 0 

BRIOA APPAR 
1D9,4564 469,f282 

140,1274 707,0498 

151,1041 796,HB 7 

175,06d4 10D7,3157 

,: \' 

r 

•' 

• 
A EXIT 

451, 2193 

689, 8581 

778, 9787 

976,6,015 

., 

,, 

'. j ' 

I • 
•I-'' 

"'"' 

\· ' \., 

' ' 

,,, 

----- ··--·· ----------------· -----··· -.. ---



... :, 

'· 

WSP2 XEQ 10/04/77 
Ri:V 09/2 J/ 7p 
LOAD 12/17/76 

I 

BRIDGE TYP~ 2 

.J • I 

\! !, •tr '!~: 
,•' 

-

HE:ST BRANCH PORTAGE CREEK, NIC:HIGAN 
PRELI NI NAi>Y FINAL RIJtl SECTIONS 

0

52.5•6(.95 • 

NO, 

0 
1 
2 
3 
4 

,, 
ROAD SECTION 53,0 

HH CFS HL 

80 8, 60 o. 00 , 0 • 0 0 
812,56 75.00 ,04 
813,42 140, DD , 04 
81J, 7Z 180,00 , 04 
614, 43 275,00 , 08 

NIN ROAD ELEVATION 

GIRDER BOTTON ELEVATION= 

~~ 

TW 

o.oo 
812.52 
813 .J8 
81J.E8 
814,35 

817,80 

816,00 

-------··------·- ---- ··--···· .... _, ___ -=c.--

P~GE 15B • 

•-:_; •l '. '1 

CSH. 

o.oo 
75,00 

140,00 
1S0,0D • ~- t 
275,00 ., 

OPE NI NG NO,= 1 

'C 

' ' ' 

..... , 

'•' 

• I ,; ... 

• 



... 

WSPl Xc<l 
REIi 
LOAD 

10/0V77 
og123176 
12/17176 

I 

RATING TAeLE FOO. S'cCTlOtl 
NO. ELEII 

0 8•)8.80 
AANK FULL 811 • .lt 

1 .e12.5o 
2 313.42 
3 813.73 
4 814.43 

WEST BRANCH PORTAGE CREEK, HICljIGAN 
PREllH!~ARY FINAL RUN , SECTIONS 52.5-6 lo95• 

* 
53.1+ OA= 1,0 
AREA CFS ---------ACRES FLOODED--------

OAIIAGE CHANNEL NON-OAK 
o.o il. 0 

116.1 51.8 o. 0 0 o.oo a. ao , 
409.6 rs. o o. 0 0 o. 00 ·o. aa 
&45 .5 140,0 O,H o.o~ o.ou 
n2 ... 18.G.O 0. il 0 o. 0 Q 4.00. 
939,q 275. 0 0 • 0 0 o. 00 o.oo 

- , - ~ 

SF.GHENT TABLE FOP S"ECTION 53.1+ 
SEG NO 

CSrl TOTAL 1 2 3 
N C N 

PAGf 16 

CSH C~i:T FP..I~ TION 
ELEV SLOPE 

75 • 00 809.8 .oo 007 
14U, 0 0 810.2 , 00001 
·160,00 U0,4 .~o cos 
275 • 0 0 811. 0 .CDC0'3 

-- -----

-----------------------------------------------------------------------------------------------------------------------~ 
1 DISCHAiiGE CFS 75 • JO. 45, o. 

?5. VELOCITY FPS .34 .10 ,42 o.oo 
2 UISCHA,GE CFS 140 I 6q. 71. o. 

140 • VELOCITY FPS .37 .14 , 5 0 ,03 
J O!SLHAkGE CFS 1d0, 92. 88. o. 

18 D. VELOCI1Y FFS ' <ii .16 .56 ,05 
4 or:iCHAl'G::'. CFS 275. 148, 126, 1. 

275. i/EU)CITY FPS ,4d ,20 .&7 • 0, 

1 [LEV 812 ,56 KO 8926. 3486, 5439, 1. . 
2 [LEV 813,42 KD 16696-. 8171. 8521, 3. 
3 ELEV 813.7"3 Kil 20 064. 10216. 9838, g, 
4 ELE\/ <114,43 KO 28 973. 1560 3. 1325 7, 1 t2. 

. ' !>,l 1., 
' ,. 

' ,.: 

'•f 

-.. ,:, ________ ,_ .... - ..... _ ·---

-

., 

... 
, .. , 

-



WSP2 XEQ 10/ 0 4/77 
REV 09/2 3/7p 
LOAD 12/17176 

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHINARY FINAL RUN SECTIONS '52,5-60,95 • 

RAT ING TAilLE FOR S€CTIO~ 53 ,9+ 
NO• ELF.V AREA 

u 
1 

BAIJK FULL 
2 
3 
~ 

810,00 
612. 5 7 

812.6 
813,42 
81J,73 
81lt;lt't 

o.o 
108,9 
116 ,1 
316.9 
400,3 
595 ;1 

SEGMENT TABLE FOR SF.r.TION 53,9 • 

CSH TOTAL 

1 OISCHAicGE CFS 75. 
?' lj = l/£LOC!TY FPS 1. 08 

2 DISCHARGE c•s 140, 
140. VELOCITY FPS ,84 

3 OISGNAF,GE crs 150, 
1'1 0 , VcLOCITY FPS .83 

4 or SCHA,,G'c CFS 2t5 • 
275. VCLOCITY FPS • e o 

l ELEV H2,57 KD 2464, 
2 f.LE!/ 81 3 .42 KO &442,. 
3 ELEV d13,73 KO 86d l • 
4 ELEV 814,44 KO 14 83 8 • 

., 
OA=- t .O 

CFS 

o.o 
75.0 
77.5 

140.0 
1eo.a 
275.0 

1 
N 

6, 
.10 
4 7 • 
, 21 
71, 
,24 

132. 
,29 

127, 
2017. 
3346, 
7049, 

---~-----ACRES FLOOOEO-------
OAHAGE CHANNEL NON~OAH 

0 • 0 0 
o. 0 0 
o. 0 0 
0 • 0 0 
o. o a 

SEG NO 
2 
C 

67, 
1 .. 10 
93, 

1, 0 0 
109, 
1, D 3 
143, 
1 .. 0 6 

2.B7, 
4424 • 
5335, 
7787, 

0. 0 C 
0. 0 0 
o. 0 0 
o. 0 0 
0 • 0 0 

3 
N 

o. 
a.co 

o. 
0,00 

o. 
0,00 

o. 
,06 

1, . .. 
1, 
2, 

o.oo 
o.oo 
a.oo 
o.oc 
:1. 0 C 

CSH 

75.00 

140,00 
160 • 0 0 
,,c nn 
'- f ., • ,., ., 

PAGE 17 

•'·CRIT 
ELEV 

a11,o 

811,4 
611,6 
812,2 

•' 

,lj r 

FRICTION 
SLOPE 

• DO 087 

• 0 0 04 6 
,000~3 

--•- n n n'T ,. ·• ••-~ 
• ..,,., 1,1 ..... 

-f••• 4 SECT,5~,1+ KD VALUES REVERSC:D ON SEGMENT 1 AT ELEVATION 82 0 ,80 ~ALUE CHANGED TO EQUAL PREVIOUS VALUE••••• 

·------- - - --- ..!.:!---· 

··.' ,, 

--------·-------. -- -.. 

I ' 

' 

' ' 

,., 
,,, 

,1,. . 

-< 



•l• 

COEFK AKO OGTAK 
.5304 .5304 0.0000 
OCPIT 811.~2 ~O~RIT= 

1.~5<;q 1•3599 0.0000 
orR IT 812• 08 KBCRIT= • 

1.':iFi11 1,f.611 o.ucoo 
OCR IT 812, 10 KB~PIT=. 

2.12~~ 2,1248 0,0000 
OCP IT 812027 KOGRIT= 

!1 

.. 1,, I 
r, •\, ,.,, ., ,. 

,:e 
----·--"•' 

SIGNA 
0.0000 

0.0000 

0.0000 

0.0000 

,. 

TABLE OF VALUES FOR BPfl EQUATION 
DKE OK,S " ALPHA ALPHA2 

0.0000 0.0000 
f • 7042 1.0000 1.0000 

0.0000 0.0000 .4608 1.0000 1. oo a o 

o. o o oo o. oo o o .3 881 1.0~00 1. o o o o 

0,0000 0.0000 .za tt5 1.0~00 1.0000 

-----·-·· 

BRIDA APPAR 
28.7900 85.4901 

4202732 247.1259 

47.1699 328.4559 

58.li908 451.5917 

· . 

'. ! 

A EXIT 
55. 0967 

207 • 6983 

291. 1330 

484. 7643 

., 

: ·~ 
' ' 

• 

1 ~: 

• 



•I' 

WSP2 XEQ 
PEV 
LOAD 

10/04/77 
05/23/7& 
12/17/7& 

I 

BP.IDGE TYPE 2 

. 
I 

, . ., ,, \', 

-1 

' ' 

--~--------·----

WfST BRANCH PORTAGE CREEK, HICHIGAN 
PRELI~I~ARY FI~AL RUN SECTIC~S '52,5-6C,9~• 

-f 

ROAD SECTION 

NO I, HW CFS UL 

0 810,40 0,00 o.oo 
1 812,59 75, QO ,02 
2 811,62 140,00 , 20 
3 814, O? 180,JO , 34 
4 814, 72 275, • 0 ,28 

HIN ROAD ELEVATION 

GI~DER BOTTOH ELEVATION= 

,. 

5.1+,0 

TH 

0,00 
812, 57 
813,42 
813, 73 
814,44 

813, 70 

814,70 

CS:1 

• ,00 
75,00 

140,00 
tdO, Oil 
275,00 

OPENING NO,= 1 

., 

~ - ~ ---·•--"''--- -········------

t ' 

'' 
" ,, 

•' 

~•' I 

'' I,'' ,, 

-

• 

'• 



WSP2 XEQ 
REV 
LOAD 

10/04/77 
OS/2J/7p 
12/17176 

WEST BRANCH PORTAGE CREEi<, HICHIGAN 
PRELIHf~ARY FINAL RUN SECTIONS

0

52,5-6C,95• 

I 

RATING TABLc FO~ ScCTION 54,1 • 

NO, ELE~ AREA 

0 
flANK FULL 

1 
2 
J 
4 

81•1.80 
811 ,4 

812, 79 
813, 71 
810,13 
814,77 

0 ,0 
• n a,, 

63,6 
189,7 
263,6 
381,8 

SEGMENT T~BLE FOR 1~:TIO~ 51.+,!+ 

CSX iOiAL 

CFS 

0, D 
"" , C::G.. 0 

15,Q 
140,0 
180, D 
275,0 

i 
N 

., 
DA= 1,0 

---------ACRES FLOODED--------
DAHAGE CHANNEL NON-DAH 

rt rt • u. u u 
o. 0 (l 
D, D 0 
0,00 
0, 0 D 

SEG NO 
2 
C 

o. 0 0 
o. 0 0 
0,00 
D, 00 
o. a o 

3 
N 

o.uo 
·O, 0 0 
o.oc 
0,00 
0,00 

CSH 

75,00 
140,00 
180,00 
2 75, 0 D 

PAGE 19 

CRIT 
ELEV 

FRICTION 
SLDFE 

811,9 ,00415 
812,2 ,00198 
812,J ,DD 144 
812, 6 -·-·-, OD 120 

------------------------------------------------------------------------------------------------------------------------1 
75, 

140, 
J 

OISCHArGE CFS 
VElOCI TY FPS 
OISCSA•Gf. CFS 
VELOC!fY FPS 
or SCHARGC: CFS 
VE! OCI TY FPS 180, .. DISCHA~Gf: CFS 

275, VcLOCITY FPS 

1 ELEV 012,74 
2 ELEV 013,71 
J ELEV ~14,13 
4 ELEV 810,77 

•••••SECT,54,5 KD 

l -

KO 
KO 
KO 
KO 

VALUES 

75, 
2, 05 
140, 
1, 66 
1>\ ,) • 
1. 4 5 
275, 
1, 3 9 

1104, 
3122, 
4 727. 

24, 
, 57 
69, 
• 4<, 

10 2, 
,46 

176, 
, 53 

:ns. 
14g5, 
261.+4, 

7928, 5051, 
REV~RSEO otl SEG~ENT 1 

.. - ; -

77. 
2,10 
97. 

2. 1 g 

785, 
1&10, 
205 g, 
28JO. 

AT ELEVA fION 

' ' o. 
,Jr, 
1, 

,JS 
1. 

,JO 
2. 

,Jl 

4, 
1&. 
24, 
47. 

'• 

829,00 VALUE CHANGED TO EQUAL PREVIOUS VALUE••••• 

• 
\• ~ \ 

,' j ' 
• l,' 
11\ 

·i 

..... ,, 

' ' 

-
: !'!I!" - -- • -i ... ••··---- - ---...... ----. ·-··--------·---------- - --- - . 



" 

WEST BRANCH PORTAGE CREEK, HICHIGAN WSP2 XEQ 
REV 
LO~O 

10/04/77 
09/2J/7~ 
12117/76 

PRELIHHARY FINAL RUN SECTIONS 
0

52.5-&C.95 • 

f 

RA TING TABLi' FOR S~CTI ON 54 .5 OA= 1.0 
'NO. ELEV AREA CFS ---------ACRES FLOODED--------

OAHAG E CHANNEL HON-OAH 
0 819.00 o .a o. 0 

BAllK FULL 819,6 J.3 zs.6 o.oo o. 0 0 o.oo 
1 d2 0, 76 50 .2 75. 0 o.oo o. 0 0 o.oo 
2 8 21, 18 62 .6 140.0 o.aa 0, 0,0 o.oo 
3 821,46 114 .g 18 0 • 0 0 • 0 0 o. 0 0 o.oo 
4 821,':ll 190,6 275,0 0 • 0 0 0. 0 0 o.oo 

SEGl<ENT TABLE FOR '>ECTION 54.5 
SF.G NO 

CSH TOTAL 1 2 J 
N C N 

PAGE 20 
','.i' 

CSl1 CRIT FRICTION 
ELEV SLOPE 

75.00 azo.1 • 0 0 715 
140.00 820.lt .0095EI 
180.00 820.5 ,OD 918 
275,00 820,8 • 0 0 70 4 

--.... ----·------------------------------- -- ----------- -------------· ----- .. -----------------------------------·------ .. -- 4•--
1 OISCHAqGE CFS 75. 

75. VELOCITY FPS 2,47 
2 DI SCHA<iGE CFS 14 0. 

140. VELOCITY FPS J,29 
J DI SCHArtGE CFS 18 0. 
180. V~LOC IH FPS J,45 

4 OISCHAGGE CFS zts. 
275, VfLOCITY FPS J,06 

1 ELEV 6 2 0, 76 Ku 685, 
l ELEV 821.!B KO 1 Lt32 • 
3 ELE~ ~21,46 KO 186 6, 
4 EL ~V f.21.92 ~o 3256, 

•••••SFCT .5t+.q+ KO VAlUES REVERSED ON 

,I 

__ ...... ----· ..... ---

2J. 51 • 
.n 2.q,o 
4 s. 91 • 
,82 4•01 
68, 111 • 
, 78 4, 24 

140, 13-'t, 
,89 4, 23 

269, 612, 
492, 9Jlt. 
6>JJ. 1175. 

162 3. 1616. 
SEGHENT l AT ELE ~ATION 

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

o. 
.67 
1. 

,65 
1. 

.69 
1 • 

.10 

4, ,, 
6. 

10 • 
17• 

8JJ. 70 VALUE CHI.NGED TO EQUAL PREVIOUS VALUE••••• 

, I 

,. 

---·- -· . --·------------

. -~-·~-\ 
,, 

''\ 

• 

' i I 

• 



WSP2 XEQ 10/0,,/77 
f.'EV 09/23/70 
I.OAO 12/17/~6 

RATING TAOLE FOR ScCTION 
110. ELEV 

0 8 2J, 70 
BANK ~uu .. 8 2t+. 3 

1 825,50 
2 826,26 
3 6 26 • 40 
4 826,76 

' 

KEST BRANCH POPHGE CREEK, 11ICl!IGAN 
PRELIHI~ARY FINAL RUN , SECTIONS 52.5-61095•" 

54 .g+ 
AREA CFS 

0 .o o.o 
3,g zs.o 

52 .7 75.o 
131 .2 14 o. 0 
154 ,3 180.0 
218.5 21s.o 

DA= 

,f 

1.0 
---------ACRES flOODE •-------
OAHAGE CHANNEL NON-OAH 

0. 0 ti 
0. 0 C 
o. o a 
0, 0 0 
0 • 0 IJ 

-- - ~ . 

0. 0 ti 
0, 0 0 
0,00 
0, 0 0 
0, 0 0 

o.aa 
0, 0 0 
C, 0 0 

·0,00 
0,00 

SEr.•ENT TABLE FOP J~.CTION 5 .Lt, 9+ 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

J 
N 

CSH 

75 .oo 
140,00 
160.00 
275.00 

PAGE 21 . 

CRIT 
ELEV 

824.8 
825.1 
825.2 
825.5 

FRICTION 
SLOPE 

.ao 6J4 

.oo 426 
• 0 0 499 
,00 497 

-~---------------------------------------------------------------------------------------------------------------------~ 1 DISCHARGE CFS 75 • 24. 51. o. 
75, VELOCITY FPS 2, 36 ,70 2.19 .59 

2 DISCHA~GE CFS 140. 59, 60. 1. 
1'+0, VELOC ITV FPS 2, 36 .56 2, 9't .49 

3 DViCHAeG£ CFS 18 0. 84. 95. 1, 
1F,o • VELOCITY FPS 2, 5 7 .66 3. 29 .55 

4 OISCHAsGE CFS 275, 149, 124. 1, 
275, VELOCITY FPS 2. 61 ,62 3.71 , 61 

1 ELE\/ 825,50 KO 941) • 293. 643 • ... 
2 ELEV dZ&.2~ KO 2113, 6 JS, 1265. 11. 
3 ELFV a 26 .40 KO 2 5U 8, 1098. 1397. 13, 

• ELEV d26.78 KO 3 dqJ, 2088, 1785. 21, 

-____________ .. ~ .... ---·----....... ,. ____ ,_;;.... ___ . " ·-----·---

•' 

. ' !,,., ,, ' 
I ' 

-,., 

.,.~ ... , 



• WSP2 XEQ t0/0lo/77 WEST _BRANCH PO~TAGE CR£EK, HIGHIGAN PAGE 22B 
REV 09/23/ 7!, PRELI~I ~ARV FrnAL RUN , SECTIONS '52 ,5-6 I ,95• 
LO~D 12/17/~6 .. I 

ROAD SECTION 55,0 

NO, HW CFS HL TW CSH. 

0 624.62 O. 00 r 0,00 0 • 00 o.oo 
1 82 7, 01 75,00 1, 20 825, 81 75,00 
2 828,03 14 0, 0 0 1,52 826, 51 140,00 
3 826,51 18 0, 0 0 1,84 826,67 18C,00 ,. 82 9,69 275.~0 2 • 64 827,05 275,00 -··· T -.t ,,... ~ -• 

,, 
HIN ROAD ELF.VAT;oN 836,10 

OPENING NO, CULV. HEIGHT WIDTH LENGTH U/ S DIS I NI 
NO, CULi/ER TS CODE OR or AH INVE/;T INVERT COEFF 

1 1 32111, 9,53 13,52 144 • 70 624,62 d24,02 ,038 

! -,.11 

, . 

,, ., ' . '" 
' ' ' !" :4,t• \;' 

• , •, 
,,. 

I 
' ' 

'' • 

- • .. -- __ .., ___ ., ___ .. , 



WSPZ XEO 10/04/77 
Ri:V 09/2 J/7f, 
LOAD 12117/76 

RATING T ABLf. FOP S~CT ION 
NO. ELEV 

0 8~4. H 
1 827 .11 
2 828,11 
3 82 8. 58 

BANK FULL ~2d,B 

WEST BRANCH PORTAGE CREEK, HICHIGAU 
PRELI HI NARY FINAL RUN , SECTIONS 'sz.5-6 (.95 • ., 

55 ,1+ DA= 1.0 
AREA CFS ---------ACRES FLOODEO--------

OAHAGE CHANNEL NON-DAN 
0 .o o.o 

3 4 .8 75 • 0 o. 0 0 o. 0 0 o.oo 
59 .1 140.0 a. a a O. 0 C ·O, 00 
12.1. 180. 0 0, 0 0 o. 0 0 0,01: 
7 9 •• 197.9 o. o a 0 • 0 0 0,00 

4 829.74 110 ,3 275, 0 0 • 0 0 0,00 o.oo 

SEGMENT TABLE FOR SECTION 55, 1+ 
SEG NO 

C5H TOTAL 1 2 J 
II C N 

PAGE 23 
' 

CSH CRIT FRICTION 
ELEV SLOPE 

75.00 826.1 • 0 0 19 0 
140. 0 0 826.5 .00154 
180.00 826.8 .oo 1H 

275.00 827.2 .oo 09~' 

--·---------------------------------------------------------------------------------------------------------------------' . 
1 DI SCHA;;:GE CFS 75. 0. 75. o. 

75. VELOCITY FPS 2~16 o~o~ 21116 ft .. u • u u 
2 OI.:,CHA/1GE CFS 11.t O, 0 • 140. o. 

1 l+ 0 • VELOCITY FPS 2, J 8 o.oo 2, 37 o. o a 
3 DI 3CHA i;.G£ CFS 130, o. 160. o. 

18 0, VELOCITY FPS 2, l+ 6 0,00 2, 48 0,00 
4 DISCHAt<;GE CFS 275. o. 275, o. 

275. V£LOC!TY FPS 2,52 o. a o 2.51 • SJ 

I ELEV 8?7,11 KO 1 722. 1. 1720. 1. 
2 ELEV 02a.11 KO "2 I:'-. '1'. 

V ✓ Cl_,• 1. 3561, 1. 
3 ELEV 828,56 KO 4701. 1. 469 B. 1. 
4 EL£V 8 29, 74 KO 0928. 4. 8915. 9. 

-
-:"---.. ----~---•- -- --•- --··- "" ~ 

------ •• __ , ______ - • -·. ,.., ________ - ---

' I 

-~ 

-



WSP2 XEQ 
REV 
LOAD 

10/04/7' 
09/2 3/7& 
1~/17/7;6 

HEST BRANCH PORTAGE CREEK, HICHIGAU 
PRELIHINARV FINAL RUN , SECTIONS '52,5-6(,95• 

----------------------------,..-80/80 
CHMJGE DISCHARGE 
DISCHARGE-!, 75, 140, 
mo 
COMPUTE 55,2 +57,75 55,1+ 
-----•---•--------------------ENO OF 

d, 

,. I 
.,, ', ... ,.,.,, !' 

., 

,e 

4 

LIST OF INPUT OATA-------------••---------------
598 

168, 226, 599 
600 
601 

80/80 LIST-------------~----------·-·•••· 

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

-----·""··--·--. ··---·- ... __ _;;;_ ___ . _______ . 

PAGE 24 

'' • 1; " 
,. 

.. 

, .. 

·----· ---· -- -

,. 
', 'I ._, 

., 

·-

• 

--. -~ --

·~ ... -1' 
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-r. 
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I 
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0 
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1-.. 
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:, 
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lC 
0 
tJ 

Ill 
:, 
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> 
:i! 
0.. 

z: 
0 
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1-.. 
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l ' 

WSP2 Xi':Q 10/0t+/77 
o[V O S/2 J/7& 
L'OAD 1U17/76 

I 

~EST BP.ANCH PORTAGE CREE~, NICHIGAN 
PRELIHI~ARY FINAL RU~ SECTIONS ~2,5-60,95 • 

" 
RATIIJG TAGLE FOR S!CTIO~ 55,2 OA= 1,0 

NO, ELEV 

0 826,10 
1 8?8,00 
2 821l,67 
.l 829,05 
4 ~30.0.l 

SEGHENT TABLE FOR 

CSH 

'. 1 DI SCrlARGE CFS 
75. Vi':LOGJTY FPS 

2 OISCHA,GE CFS 
140. VELOCITY FPS 

3 O!SCHAFGE: CFS 
1h8. VELOCil Y Frs 

4 ,l T SC: HA ;;r,,.,:- CfS 
226. VELOCITY FPS 

1 [LEV 025,00 'KO 
2 ELEV 82d.67 KO 
3 El~E::V 8 2q. o s KO 
4 ELEV 830,03 KO 

AREA 

0 • 0 
24,2 
38 .4 
'+ 7 .2 
74 .1 

SECTION 5 5. 2 

·TOTAL 

75. 
3.11 
140. 
J,f,f, 

168. 
3, 5 7 
226= 
3~ 06 

1 QO 9, 
1972. 
2 f-5 b • 
4 825 • 

CFS 

0,0 
75 • 0 

140. 0 
168,0 
220.0 

1 
N 

0. 
o.oo 

o. 
o.oo 

o. 
0. 0 0 

0= 
o.oo 

1. 
1. 
1. 
1, 

>,... ,.,...- ... 

---------ACRES fLOOOEO--------
0 A HAGE 

0, 0 0 
o. 0 0 
0. 0 0 
0. 0 0 

SEG NO 
2 
C 

75, 
3, 09 
1't0 • 
J,65 
1&8 • 
3.56 
226= 
3, 05 

100 7 • 
1970. 
2 65 t. • 
4822, 

CHANNEL 

o.oo 
0, 0 0 
0,00 
o.oo 

l 
N 

NON-DA~ 

0,00 
0, 00 
o. o a 
o.oo 

o. 
0,0D 

o. 
0 .o 0 

0 • 
0,00 

0. 
o • a o 

1. 
1, 
1. 
1. 

_______ , _________________ ·---------

• PAGE 25 

cs" CRIT FRlC llON 
ELEV SLOPE 

75, 00 827,5 ,00552 
140,00 827,9 ;co 504 
168, 0 0 82 8.i ,00400 
2 26, 0 0 82 8,4 ,00219 

I'' 

' ' 
.• , 
"" 

. ., 

'' 

-



-r 

WSP2 XEQ 10/0•l77 
RH 09/23/16 
LOAD tZ/17/16 

RATING TAf<Lc FOR ScCTI ON 
NO, ELEV 

0 627,60 
i 62 q, 50 
2 dJQ,05 
J 8JO,J5 

• 831,04, 

SEGHEUT TABLE FOR 5ECT ION 

CSH 

WEST BRANCH PORTA&E CREEK, HlCttlGAH 
PRELIHHARY FINAL RUN , SECTIONS 

0

52,5-60,95 • 

PAGE 26 

,f 

55 .& CA= 1.0 
AREA CFS ---------ACRES FLOODED-------- CSH C~IT FRICTION 

OAHAGE CHANllEL NOll-OAH ELEV SLOPE 
0 .o o.o 

25 .a 75.0 0, 0 0 o. 0 0 0, OU 75,00 8 26 ,9 • a o .. zq 
Jo .9 140,0 o.oo o. 00 0 • 00 1"0,00 829, J ,00517 

43 ·" 10 a. o 0. D 0 D, 0 C 0, oc 166,00 629,5 .oo ft66' 
59 .1 22 6, D o. o a D, OD 0,00 226,00 829,6 , DD 3.6 

----·- ---·------
55,6 ---- --

SEG NO .. 
TOTAL 1 2 3 

N C N 

---------.----------------------------------------------------------------------------------------------------------- ,--1 OISCI-IAi-!GE CFS 75, 0 • 75, o. 
75. VELOCITY FPS 2. 91 0,00 2,90 o.oo 

2 iJISGHA~GE CFS !t..(l e I)= 14!h 0 ; 
11+0. VELOCITY FPS J. 79 o.oo J,79 0 .oo 

l OtSCHA~GE CFS lf}d, 0. 1 f) I} • o. 
1ne. VELOCITY FPS J. 6 g 0, 0 0 3 ,8 7 Q .oo 

• O!SCt-tAr::GC: CFS 226, 0. 22 6, o. 
226. VELOGITV FFS J; BJ 0; DO 3. 1$2 o.oo 

1 ELEV ~29,50 KO 11•s. 1, 114J. 1, 
2 ELEV 630, 0 'i KO 1 q48 • 1. 1945. 1, ·, 
3 ELEV 83!)~J5 KO 2 455 ~ 1= 2452= 1= 
• ELEV 831.04 KD 3 632, l.. 3629. 1 • 

,· 

I• • ' ' I ' 

,., 

, I 

- -,, 
,--·---- ····•--"'"-- -------· . ··- ". - . ----· - -· . 

r 
1, ... 



,,. 

1 

2 

3 

4 

1 
2 
3 
4 

WSP2 XEQ 
REV 
LOAD 

1010 ,.,, n 
09/ 23179 
12/!. T/76 

I 

RATiNG I A ~Lt: roR SoCTiot-1 
tlO, ELEV 

0 828,3~ 
1 629,81 
?. 8 30, 41 
3 830,68 
4 631,28 

SEGHWT TABLE FOP. SECT ION 

CSH 

OISCHAF-GC CFS 
75, VELO!: ITV FPS 

DISCrlARGE CFS 
14 0 • VELOCITY FPS 

DI SCHA~GE CFS 
lf.6. Vi:LOCI lY FPS 

DISCHARGE CFS 
226, VELOCITY FPS 

ELEV 8?.9,81 KO 
ELEV 8 30 ,41 KO 
ELEV 830,68 KO 
ELEV 8Ji.28 KO 

. ' 

-------~· 

WEST BRANCH PORTAGE CREE~, HICH!GAM PAGE 27 • 
FRELHIINARY FINAL RUN SECTIONS 

0

52, 5-6 1,95+ ., 
55 .7+ OA= 1.. 0 
AREA CFS ---------ACRES FL COOED-------- ' CSH·, - CRIT FRIG TION 

DAMAGE CHANNEL NON-OAH ELEV SLOPE 
o .a 0, 0 

24,6 75 • 0 o.oo 0, 0 0 iJ. 0 0 75 • 00 829,J , 00 665 
J6 .7 140 .o 0, 0 0 o. 0 0 o.oo 140, 0 0 829, T , 0 0 691 
42.6 168. 0 0, 0 0 0 • 0 0 :i. au 168, 00 329,9 ,00637 
56.3 226.0 0 • 0 C o.oo o.oo 226,00 830.2 ,DO 511 

'55-.7 • 

SEG NO 
TOTAL 1 2 J 

N C H 

TS, o. 75, D, 
3,06 o.oo 3.05 o.oo 
14 0 • 0. 140 • o. 
3, 8 2 o.oo 3,82 0 .o 0 I' 
168. 0. 168. o. 
3,94 o.oo J. q4 0 , 0 0 
226. o. 226. 0. 
~;02 9e00 ~; 0?. 0;00 . -~, 

., ...... 
no. 1. 918 • 1, 

1 &8&.. 1, 1682, 1, •' 
2105. 1, 2103, 1, 
3H,2. . 3160. 1, .. 

--------· - ··-· - ·--· 



WSP2 XEll 
REV 
LOAD 

10/04/77 
O~/ZJ/76 
12/17/76 

WEST BRAUCH PORTAGE 
PRELIHI~ARY FINAL RUN 

CREEK, MICHIGAN 
, SECTIONS 

1

52.5•6[.95 • 

PAGE 28B 

• 

., I 

,I 
'" •h ' 

I 

OPENIN'i 
NO, 

l 

' ,,, 

-

NO, 

0 
1 
2 
J 
4 

NO, 
CULi/ER TS 

l 

' I 

.----------·-- -~---

HW 

82 8, 29 
8J0,73 
831.&8 
8J2,0S 
8 J2, 77 

HIii 
CULV, 
CODE 

32111, 

,f 

ROAD SECTION 55,8 

CFS HL 

0, DO· 0,00 
75,00 ,56 

140,00 ,80 
168,00 ,88 
226, 00 1,04 

ROAD ELEVATION 
HEIGHT WIDTH 

OR DIAH 

9.36 1 J. ?.6 

• 

• 

TW 

0, 00 
830.17 
s'Jo. 88 
831. 17 
83l,7J 

837.10 
LENGTH 

40,60 

· CSH. 

0,00 
75,00 

1i.o.oo 
168,00 
22 6, 00 

UIS 
INVERT 

828,29 

DIS 
INVtRT 

828,07 

• 

INI 
CCEFF 

.o J2 

'•' 

' . . . 

.. 

,. 
'' ' 

, ll 

I' 

---···-·· .... ·-··-····---

-

., 

.. ,,,, 

-



MSP2 xEa 
REY 
L'OAO 

10/0"177 
09/2317~ 
12/17/~b 

RATING TA:lLE Fu~ S~CTI ON 
NO. ELEV 

o 630.10 
l 631.30 
2 632.0l 
.3 6J2.31 
4 632,93 

SFGHEMT TABLE FOR SECTION 

~EST BRANCH PORTAGE CREEK, HICHIG•N 
PRELIHI~ARY FINAL RUN SECTIONS '52.5•60.95• 

55 .9+ oA=' 1.0 
AREA CFS •••••••·•AC RES FLOODED•••••••• 

DAMAGE CHANNEL NON•DAH 
o .o o. 0 

16.6 75.0 0 • 0 0 o. oo o.oc 
32 .1 11t O, 0 o.oo o. 0 0 -0 • 0 0 
3 9 .o 16 6. 0 0 • iJ 0 0. 0 0 a.oo 
52 .3 226,0 0 • 0 0 o.oo o.oo 

5 5. 9+ 
SEG NO 

CSH ,TOTAL 1 2 .l 
N C N 

PAGE 29 

CSH CRIT FRICTION 
ELEV SLOPE 

75 • 00 831.1 • 01540 
11t0,DO 831.5 .oow2 
168.00 831,7 .0~633' 
2 26. o o 832. 0 • 0 0 616 

-----.--

-------------------------------------------------------~-------------------------------------------~--------------------1 DISCHARGE CFS 7 oj. a. 
15. V~LOC ITV FPS 4. 01 0, :l 0 

2 DI~CHA~G~ CFS 140, 0. 
140. VELOCITY FPS 4. 28 0, 0 0 

3 OISCHA~GE CFS 16 8 , a. 
1n ft, V ELOCilY FPS 4. 32 o.oo 

4 01 :."iCH A,:,GE CFS 226. o. 
22 t. • VELOCITY FPS •• 26 O,OQ 

1 ELEY 631,JQ KO ()Q 4. 1. 
2 ELEV '332.o~ KO 1420, 1, 
3 ELEV 6 3 2. 31 KO 1841, 1. 
4 El~V ~32 d3 KO 2 d7g. 1. 

-·--------~---·-----'!'-"!'~ - -----~~---

75. a. 
.c... 0 2 0 • 0 0 
140, a. 
4,28 0 • 0 0 
168, o. 
4,31 0. 0 0 
226. o. 
"· 2 8 0, 0 0 

602. 1. 
1413, 1. 
1639. 1. 
2677. 1, 

. 

'' 

-------· ··- --· 

,,.. •', 

J ' 
'! 

' ' 

-·------··------· 

• 

-· .. -·· - . 

, .. ,. 



COEFK 11KB OGTAK SIGHA 
.1g37 .7937 0.0000 0.0000 
OCR IT 831,,44 K8CRIT= 
.7694 • 76G4 0,0000 0.0000 
OCR IT 8U .. OD KBCRIT=. 
.1e,14 .71314 0.0000 o.aooo 
OCR IT 632 .. 21 KBCRIT= 
• A?. 49 • 8C~49 0,0000 0,0000 
OCil IT B3l.,62 KB~RIT= 

' i 

' ~f 

' ' ' 
•l' ' \- ' ff,' I.I' ~ l 

: ' 

' -

i I • ~ 

-----·---. 

TAllLE OF ~AL.UES FOR BP~ EQUAT ]Otl 
OKE OIK;i H ALPHA ALPHAZ 

o .. 0000 Cl. 0000 ,, ,61t07 1. 0000 1. oo a o 

0 .. 0000 01. 0000 .6482 1.0000 1.0000 

0 .. 0000 01,0000 ,6445 1,0000 1,0000 

0" 0 0 00 01,0000 .&J 11 1.0~00 1.0000 

BRIOA APPAR 
15,8167 36 • 0116 

24.1841 54,8527 

27,4388 6Z,44b1 

33.9575 80. 8534 

·• 

AEXIlr 
26. 593~1 

41. za4ir 

47; 4zqo 

60. 204'• 

' 

' 
t•,~··1.., 

-

1, .... 

-



.,. 

WSP2 XEQ 
REV 
LOAD 

10/ 04/77 
OS/2 317~ 
12/17/7& 

BRIDGE TYPF. 2 

'.'t 

,.., /I 

' 

i - - . 

WEST BRANCH POI\TAGE CREEK, HlCHIGAN 
PRELIHI~ARY FINAL RUN SECTIONS 'sz.5-61,951 

NO, 

0 
1 
2 
3 ,. 

~ 

• 
~ 

ROAD SECTION 56,0 

HH CFS HL 

630,10 0, DO · 0 • 00 
632,15 75,00 • 44 
633,00 140,00 , 58 
833,31 168,00 ,62 
833,96 22&. 00 ,72 

HIN ROAD ELEVATION 

GIRDER BOTTOM ELEVATION= 

~ 

TH 

0, 0 0 
831, 71 
6J2, 42 
832, 19 
833, 24 

83&,90 

834,60 

--------------=---

CSH. 

0,00 
75,00 

140,00 
16 8, 0 0 
Z2f,OO 

,, 

(·" 
OPENING ND,=·1•• • 

.. , 
I 

' \ 

• PACE 30B 

•,· 

. ' i' 

t tt"f' 

·. 

' 
. t•,~ ~. 

-



,,, ,., 

HSP2 XEQ 
~EV 
LOAD 

1010•177 
09/2 3/76 
12/17/76 

' 
RAT ING TA OLE FOR ScCTlOII 

NO, ELEV 

0 83 0, 40 
1 a 32. 29 
z 833.12 
3 8 l3, 43 

RANK FULL 833,9 
4 834,06 

WEST BRANCH PORTAGE 
PREI.IHHA,RY FINAL RUN 

CREEK, 14ICHI GAN 
, SECTIONS 5Z,5~6C,95+ 

56 .1 + 
AREA CFS 

0, 0 0,0 
32,2 75 • 0 
5 0 ,3 140 • tl 
5 7 .s 16 8. 0 
69 .o 211, 0 
7 J • f, 22 6. 0 

DA= 

,f 

1,0 
---------ACRES FLOODED-------
DA~AGE CHANNEL NON-OAH 

'o. 0 0 
0,00 
0 • 0 0 
0 • 0 0 
0 • 0 0 

o. 0 0 
o.oo 
0,00 
D. 0 0 
0, 0 0 

o.oo 
o.oo 
o.oo 
0,00 
0,00 

SEGH~flT TABLE FOP. 5:~CTiotl 56.1+ 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

CSH 

75, 00 
140,00 
168 , 0 0 

Z 26, 0 0 

PAGE· 31 
> 

C•IT 
ELEV 

831,4 
831,8 
83 2, 0 

832,3 

FRICTION 
SLOPE 

• OD 292 
, 00 27 3 
,0D2&_6· 

• 0 D 238 

-----------------------------------------------------------------------------------------------------------------------~ 1 • ISCHAPGf CFS 75, D • 75, D • 
75, VELOCITY FPS 2, 33 0, 0 D Z,33 0,00 

2 DISCHA>lGE CFS 14 n. o. 140, o. 
140. VELOCITY FPS 2,79 o.oo 2,78 0 , 0 C 

3 DI SC HA2Gf. CFS 10 6 • o. 168, o. 
1(, 8, ~ELOCITV FPS z.gJ 0, 0 0 2,92 0 .o 0 

• DI SCHA,GE CFS, 22 6, o. 22&, o. 
226, VELOCITY FPS 3, 0 9 ,49 3,09 o.oo 

1 ELEV 832,29 KD 1388 • 1, 1386. 1, .. 
2 EL!"II 833,12 KO 268 0 • 1, 267 d. 1, 
3 ELEII 833.43 KO 3 258, 1, 325&, 1, 
4 ELEV 834,Qf, KO 't 631 • 3, 't 62 7 • 1, 

. ( 
·/ 

-- --·------·--·-· ·-----·- ------·········. ·-

-

,. ' ~ 

-



WSP2 XEQ 10/ 0'177 WEST BRANCH POlHAGE CREEK, HIGHIGAN PAGE 32 • 
REV O 9/ 23/7(> 
LOAD 12/17176 

PRELIHi~ARY FINAl RUil SECTIONS '52,5-60,95 • ., '' . 
•111, 

RAT ING TA8LE FOP SSCTION 56 .z DA= 1,0 
NO, ne:v AREA CFS ---------ACRES FL.COOED-------- CSl1 ,, CRH· FR.IC TION 

0Ar1AGE CHANNEL NON-DAH ELEV SLO l'E 
0 832,00 0 ,0 o.o ..... 
i 8U,35 21 ·" 7'>.o O. 0 D a.oo 0,00 75 • D 0 &33.o • a 1 oo s 
2 834,01 34 .6 140.0 0,00 o.ao 0,00 140 • 00 &33,4 , 0 0 822 
3 834,36 42 .o 16 d • 0 o. 0 0 o. 0 0 0, 0 Ci 168.00 833,6 , DO 663 
4 834, 78 51 .6 22&. 0 D, 3 0 o. 0 0 o.oc 226, 0 0 833, g .006~0 

~!' SEGHEtlT TABLE FCR SE CTI OU 5 6, 2 
SEG NQ 

CSII TOTAL 1 2 3 
N C N . . 

--------------------------------------------------------------------------------------~---------------------------------1 DISC~Ai'GE CFS 75, o. 75. o. 
75, ,ELOCITY FPS 3, 5 0 0,00 J, '* g 0,00 

2 nT ~!~Hd,;r.i:;- CFS 140 = 0; 14 !l = (!; 

140, VSLOCITY FPS Ct, 05 0 • 00 4, 05 ,J • 0 0 J ', ' 
3 DI S.:HA;..GE CFS 106. a. 166. o. 

1fi 8, VELOCITY FPS 4,00 0,00 4,00 0 , 0 0 
4 DISCHA•GE crs 226, 0 • 22 6, 0, 

• j 
226, VELOCITY FPS 4;3q 0,00 Lt, 3 8 o.oo 

1 ELEV B3 ,35 K,J 71+ 7 • 1. 7lt5. 1, 
2 ELEV 83,.,01 KO 15 ... , 1, 15•2, 1. , •' 
3 ELEV /}]Lt ~36 KO 2 063 ~ 1 ! Z061e 1~ 
4 ELEV 33.,B KO 2782, 1, 2780. 1, 

'• 

• -·• -~ ~ ----------·-·- ... _ .. ________ ···------· ·----····-· ----------··--··-·· ·-·· .. " ·--- ···- ". 



WSP2 YEQ 10/0 4/77 
REV Qg/23/76 
LOAD 12/17/76 

' 

'i• 

OPEN INC, 
NO, 

1 

,i 

,, 

WEST BRANCH PORTAGE CREEK, HICfjIGAN 
PRELI HI ~ARY FINAL RUN , SECTIO~S 52,5·•61,95• 

4 

ROAD SECTION 56.3 

~o. HW CFS HL TW CSH, 

0 629,80 0,00 0,00 o.oo o.oo 
1 833, 94 75.00 ,40 8 JJ, 5 4 75,00 
2 834.82 140,00 , 56 834,26 14G,OO 
3 835.lfi. 168,00 , 56 834,60 168,00 
4 8 3 5, 70 226,QO ,64 835,06 226,00 

HIN ROAD ELEVATION 829,80 
NO. CULV, HEIGHT WIDTH LENGTH UIS 

CULVERTS CODE OR DIAM INVERT 

1 22551. 4.50 16,60 813.27 

D/S (NI 
INVERT COEFF 

833,12 .012 

PAGE 336 

•' 

,. 

.,, ' 

'' ' ' ' ,, 

- -- --. .,.. ________ ........ ~ .. .. .. . ..... ·-

, I 

,., .. ~,l 

-:.·•. 



WSP7. XEQ 
REV 
LO,O 

10/0~/77 
09/23/7~ 
12/17/7[, 

RA fING TABLE FOR ScCTION 
NO, ELEV 

0 633,80 
1 83~.61 
2 8 l 5, 32 
3 8 l 5. 62 
4 635. 96 

WEST BRANCH PORTAGE CREEK, MICHIGAN 
PRELIHIMRY FINAL P.UN SECTIONS 

0

52,5-6(,95 • 

56 .4 • 

AREA. CFS 

0,0 ·O .o 
15 .2 75 • 0 
24.6 140 • 0 
30,6 168. 0 
38 .4 22 &. 0 

DA= ' 1,0 
---------ACRES FLOOD~O-----••• 
OAHAGE CHANNEL NON-OAH 

o.oo 
0,00 
o. 0 0 
0, 0 0 

o. 00 
0 • 0 C 
o. 00 
o. 0 0 

o.oo 
o.oo 
G • 0 0 
0, 0 u 

Sf.GHENT TABLE FOP. SECTiotJ 5 6, 4+ 

CSM TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

CSH 

75, 0 0 
1 ~o. o o 
168,00 
226.0G 

PAGE 34 
' 

CRIT 
ELn 

83ft, 8 
835.2 
83 5.4 
835,7 

FRICTION 
SLOFE 

,029ij2 
.02252 
.01687' 
• 01 579 

------ - . -~ ---· ~ 

------------------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 75, o. 75, O, 
75. VELOCITY FPS 4,98 o.oo 4.95 0 .o 0 

2 DI ~CHARGE CFS 140, 0. 140, o. 
11.tQ. VELOCITY FPS 5.65 0, 0 0 5,65 0,00 

3 DISCHARGE CFS 1E>d • o. 168, 0, 
16d. VELnCITY FPS 5.47 0,00 s. ,.6 o.oo 

~ OISCHA'G£ CFS 22 6 • 0. 226. 0, 
22 &. VELOCifY FPS s. 9 0 o.oa 5,69 0,00 

1 ELEV Ii 34 .81 KO i..34 • 1, 432. 1, 
2 ELEV ~35,32 KO 933, 1, 931, 1, . •' 
3 ELEV S35,62 KO 1293, 1. 1291, 1, 
4 ELEV 835,98 KO 1799, 1. 1797. 1, 

. ( 

--~--------_.-...... .._ .. ,.,. ____ .. __ , . _.., ··-

-

\, 

·•' 

• 



,t,. 

WSP2 XEQ 
REV 
LOAD 

10/04/77 
oq, 2J/76 
12/17/7& 

I 

RAT ING TABLE FOR SECTION 
NO, ELEV 

u 83l+,50 
1 835,94 
2 836,53 
3 836,64 
4 8H,21 

SEGH!':UT iA B!.E FOR (_ifC1'10H 

CSH 

WEST.BRANCH PORTAGE 
rRELIMINARY FINAL RUN 

CREEK, HIC~IGAN 
, SECTIONS 52.5•60.95+ 

' 
+56.45 DA: 1,0 
AREA CFS ••-•-----ACRES FLOODED--•--•--

DAHAGE CHANNEL NON•DAH 
0 .o 0,0 

23 ,3 rs. a ' o. 0 0 o. 0 0 0, 0 0 
35 ,2 140.0 o.oo 0, D 0 0,00 
t+1 • 7 168.0 o.oo 0,00 0, D 0 
50,2 226,0 0, 0 0 o. o a 0,00 

+ 56. 45 
SEG NO 

TOTAL 1 2 3 
N C H 

- . 

CSH CRIT F~IC TIDN 
ELEV SLOPE 

75,00 835,5 .~0785 
140, DC 835,9 , 09 78 2 
1&6,00 836.,1 • 0 D 67 8 
226,00 836,4 -----· 0 0 71 q 

.. ' 

---------------------------------------------------~-------------------------------------------------------------------1 DISCHA«GE CFS 75, 
75, VELOCITY FPS 3,23 

2 UISChAOGf. CFS 140, 
140, VELOCITY FPS 3,98 

J DISCHARGE CFS 168, 
168, VELOCIH FPS 4, 0 l 

4 DI SCHA ,GE CFS 22 6, 
2 2 6, VEl <lCI IY FPS 4,52 

1 ELEV 8 35 .94 KO 8t+ 7, 
2 ELEV 836,53 KO 158 3, 
3 ELEV R36,J4 KO 20l+1, 
4 ELEV 8J1,21 KO 2666, 

I• ' 

. ' 
•9 --------- -- -.-•---

o: 75, 
0 • 0 0 J,22 

0. tt+ a • 
o.oo 3, 98 

o. 168, 
0,00 l+. ') z 

o. 22 6, 
0,00 4,51 

1, 8 l+ 5, 
1, 15&1, 
1, 2039, 
1, 2Eif.>t+, 

o. 
0 , 0 0 

o. 
0,00 

o. 
D, 00 

0. 
0 , 0 0 

1, 
1, 
1, 
1, 

" \ 

1-,, \ ,, 
,, I ' 

' I 

,, 

, ... ~' 

------- -. - . ·--·-----·------------



WSPZ XEQ 1J/04/77 HfST SRANCH PORTAGE CREEK, HlCHI GAn 
REV og1231n PRELIHHA~Y FINAL RUN ,SECTICNS 

0

52,5-61,95+ 
' tOAD 12117/76 ., 

I 

ROAD SECTIOtl 56,6 

NO, HM CFS HL TW CSH. 

0 834,62 Q.QQ I D • OD o. a o o.oo 
1 838,24 75.00 2,00 d36, 24 75.00 
2 639,92 14 o. a o 3,04 83 6. ee 140.00 
3 640,44 166 • 0 0 3.28 637, 16 168,00 

• 84J,75 226,DO 3,20 637.55 22E,OO 

,: 

HIN ROAD ELEVATION 840 , 20 
OPENING NO• CUL II• HEir.HT HIOTH LENGTH u, s DIS 

ND, CULVERTS CC• E OR DIAM INVERT INVERT 

1 1 22551, 5.0G 11.00 834,52 834.62 

,, ' 
, t, r' ", , • r 

'.I 

,, 

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

PAGE 36B 

INI 
COEFF 

.012 

' ' 

.. 

~ ·., 
' . ,, 

' 

• 

-~· 
' .... ' 

-



,:, 

WSP2 XEQ 
REV 
LOAD 

10/0"177 
og1 23/76 
12/17/7"' 

' 
RA TING HeL, FOR S~CTION 

110, ELEV 

0 835.30 
1 838.25 

nAtlK FULL 838,B 
2 8 Jg, 92 
3 840,44 ,, D 1.n ,c , u-.u.,:., 

WEST BRANCH PORTAGE CREEK, HIC~IG ~ll 
PRELIHHARY FINAL RUN , SECTIONS 52,5•6C,95+ 

4 

+5 6. 65 OA= 1,0 
AREA CFS •·•••••••ACRES FLOOOEO•••••••• 

OAHAGE CHANNEL NON•OAH 
0 ,0 o.o 

55 .s 75. 0 '0. 0 0 0,00 a.oo 
69.0 96. 5 o. o a 0, 0 0 o.ou 

111,9 140,0 0, 0 0 0, 0 0 0 •DC 
144,1 168.0 ~. o a 0, 0 0 a. or. 
O<C C . ., " " "" " "" n nn 
..LU:.O e:.> £. £. u. u u. u u U1 U U U•Ul.l 

-- --·· 
SE GHENT TABLE FOR S!ct:TION +li6.65 

1 

2 

CSH 

75. 

1 Lt O • 
3 

166 • 
4 

226, 

DISCHASGE CFS 
V£LOCITY FPS 
or:r,HHGE CFS 
VELOCITY FPS 
DISCHA>lGF. CFS 
VfLOCl'TY FPS 
DISCHARGE' CFS 
VELOC I TV FPS 

1 
2 
3 

" 

ELH 
ELEV 
ELEV 
ELEV 

03B,25 
8 3q .92 
~LtlJ.44 
84 0, 75 

KD 
KO 
KO 
KO 

-·~----,-------"" ·- ·--

TOTU 

75, 
1.35 
1'+0 • 
1.Jq 
168 • 
1,40 
22n. 
1. 71 

3 096 • 
7 4'15 ~ 
9491, 

10 92 7, 

1 
N 

0. 
a.co 

3, 
, 22 
7, 

,29 
13, 
, 3B 

1, 
125; 
351, 
soo. 

SEG 
2 
C 

NO 

75.' 

137. 
1.1+0 
159. 
1.1+J 
210 .. 
1. 76 

3096, 
73:n= 
'i087. 

10 2t s. 

3 
N 

o. 
a.cc 

0. 
,13 
2, 

, 21 
3, 

, 27 

1, 
7., 

47, 
126. 

CSH 

75.00 

140,00 
16B, 0 0 
226.00 

[, 

PAGE 37 

CRIT FRICTION 
, E,LEV SLOPE 

836, 3 • 0 0 059 

836. 7 .0003~ 
636,9 , 0 0 031 
337 .2 • 0 0 042 

-- ----

, •' 

", 
'' ' . 

I', 

' ........ 

-



TABLE OF VALUES FOR BPR EQUATICIN 
. 

COEFK AKO OGTAK SIGMA •KE OKS ' M , ALPHA ALPHA2 BRIOA APPAR A EXIT 
· .. 1 :L~5 .1185 0,0000 '0,0000 0,.0000 01, 'oooo ,3927 1,0000 1,000 0 ft0,3612 60. 6213 56. 08 ~9 
OCR IT 636,65 ~BCPIT= ~ 
.6017 .6 017 0,0000 0.0000 0 .. 0000 01, 0000 ,6791 1. 0 0 00 1,0000 70,0385 1\9, 7612 112. 6152 
Def> IT 837,15 KBCRIT=. 
.A:i28 ,ii 328 o.oouo 0.0000 o:;oooo 01,0000 ,6048 1.0000 1,0000 78,4116 202,1056 1ft5, 0409 
OCRIT 837,31 KBCRIT= " . ,q;139 .9338 0,0000 0, 00 OD 0 .. 0000 01,0000 .5 750 1. 0 p O 0 1, DO 00 78,4489 238,5465 166, 80 b5 •Cf) lT SJ7,~9 KUCRIT= 

•. 

" ••~.1 I 

,,, 
1! 

, •' 

'\ 
I < 

··~ 'j'" 

' . 

. ; \•,,\., 

tt .,.. • . - -~ -------- __ ,__,. _____ , ... --.... --... - ........ . ----. -- ----------·--·-·------------·-··- ------



·' HEST BRANCH PORTAGE CREH, HlCljIGAN ~SP2 XEQ 
?.EV 
LOAD 

10/04/77 
09/23/76 
12/ 17176 

PRELIHI~ARY FINAL RUN SECTIONS 52 .5-61.95+ 

I 4 

ROAD SECTION 56. 7 

NO. HH CFS HL TH 

0 635.30 0.00 1 o.oo 0 • 00 
1 83ij.27 75. 0 0 o.oo 838. 27 
2 839.97 140.0~ • 04 839. 93 
3 840.51 1&&.oa .06 840.45 
4 840.86 226.00 • 10 84~.76 

.,, 
• HIN ROAD ELEVATION 6l~Q • 20 

BP.IOGE TYPE 2 GIRDER BOTTOM ELEVATION= 840.40 

j •• ~ 
'J t '\ ' ,~ • ; • , 

' 

---------------- -·- -- ------

PAG~ l6B • 

CSH. 

0 • 00 
75.00 

140.00 
16 e. DO 
226.00 .. 

OPENING NO,= 1' I 
... 
' 

I: 

'. 
·. 

,. 
'· 

-·····-··------ ·------·----· 



W!;P2 X[Q 
REV 
LOAD 

10/04/77 
09/23/76 
12/1717,& 

IIEST BRAtlCH PORTAGE CREEK, HICH!GAN 
~ RELIHI ~ARY FI HAL RUN , SECTIONS '5 2 .5.r, I .95+ ., 

RATING TABLE FOP S£CTIOH 56,6 DA= 1.0 
NO, ELEY AREA CFS •••••••••ACRES FLOODED•••••••• 

OAHAGE CHANNEL NON·OAH 
0 835,40 0 .o o.o 
l 818,31 56,2 75. 0 'o. 0 0 o.oa o,ao 

BANK FULL 83~.5 107 ,8 121.1 o. 0 0 0,00 o.oo 
2 63 9, 99 1'+1 • 7 140.Q o. 0 0 0,00 a.oo 
3 840 ,52 190 17 168.0 0, 0 U o.oo o.ac 
4 640, 38 22714 226,Q o. 0 0 o.oa ,J. 00 

SEGPIENT TABLE FOP :;~~TION 56.8 
SEG HO 

CSN TOTAL 1 2 J 
N C N 

PAGE 39 

CSN CRIT FRICTION 
ELEY SLOPE 

75, OG 836.7 .00082 

140, 00 &31',2 .oons 
1&6,00 837.3 .oo 021 
226, 00 8.37.6 .oo tu, 

·---·---

--~--------------------------------------------------------------------------------------------------------------------1 OISCKAPGE CFS 75. o. ' 75. n. 
,s. VELOCITY FPS t, 29 o.oo 1.29 o .ao 

2 DISCHARGE CFS 140 • a. 139. 1. 
140 • V£LOGI TY FPS 1. 06 ,15 1.ao ,12 

3 DISCHA•GE CFS 1fi6. 1. 162. s. 
168. ~ELOCilY FPS 1. !l 3 ,17 1. ~4 ,1& 

4 DISCHA~GE CFS 226. 1, 215. 10. 
226, VELOCITY FP~ 1, 22 , 21 1. 24 .21 

1 ELEV 638,31 KO 2622. 1. 2620, 1, •' 
2 ELEV d39 .99 KO a 31 J. 6. 8279, 26, 
3 ELEV d40 .. 52 KO 11414, 23. 11149. 2-lt:2. 
4 ELEV 6<,0,88 KD 13 68 7 • 56. 13283, 547. 

,,._, 
i ~. 

I 

--~--------'----~--~ --______ ,,..:;~ ___ , 

• 

-··• - - . 

• 



,·~· 

.,, 

WSP2 XEQ 10/04/77 HEST BRANCH PORTAGE CREEK, HlCHIGAN 
PRELIHi~ARY FINAL RUN , SECTICNS '5z,5-GC,95• RU 0~/23176 

LOAO 12117/76 
' 

RATING TAaLE FOR ScCTION 56,9+ 
NO, ELEV ARi:A 

0 
1 

RANK FULL 
2 
J 
4 

815,40 
818. 42 

8Jg .s 
d4 0, 0 3 
8 40. 55 

0 ,0 
61 .6 

10 7 ,8 
144,£, 
193 ,8 
231,2 

Sf.GHENT TABLE FOP. ,!',~Tiotl 5&,9+ 

CSH TOTAL 

CFS 

0, 0 
,s.o 

116. 7 
14C.O 
1& a. o 
22 6. 0 

1 
N 

DA= 

f 

1,0 
---------ACRES FL OOOEO-~-----
OA~AGE CHANNEL NON-OAH 

o. 0 0 
0, 0 0 
Q. Q 0 
o. 0 0 
C, 0 O 

SEG NO 
2 
C 

o. 0 0 
0, D 0 
0, 0 C 
0. 0 0 
n n • 
11,1. u"' 

3 
N 

0,00 
0, 0 0 
0,00 
o. o·o 
o.oo 

CSK 

75, 00 

140,00 
1&8 ,00 
226,00 

,, . 
• '. ! ,• 

PAGE 40 

CRIT 
ELEV 

836.7 

837,2 
837,l 

' .. 

FRICTION 
SLOPE 

, OD 0&9 

, 00 027 
, 0 0 021 

---- ,.,. 11~£. -- -
• U U UC:.7 

------------------------------------------------------------------------------------------------------------------------. ' 1 DI SC ~A ,GF. CFS 75, 0. 75, o. 
75; VELOCITY FPS 1.21 a.co f . ,. n nn 

.... C. ... " .... "" 
2 DI:;CHARGE CFS llt- 0 , 0, 139, 1, 

140. VELOCITY fPS 1. 05 • 1«. 1, O«t ,12 
l DISGMA~GE CFS 168 • 1, 162, 5, 

168, VELOCITY FPS 1, 0 2 ,17 1,03 , 1& 
4 OISCHFGE CFS 226, 1, 215, 10. 

226, VELOC I IV fPS 1. 20 • 21 1,22 , 20 

1 ELEV dlB,42 KD 2 852, 1, 2850, 1 • '; 

2 ELEV 8~J.Q3 KO 852 o. 5. 8463, " -u, 
l ELEV 840,55 KO 11604, 25. 11320, 2 5g. 
4 ELEV 84a,91 KO 1417 2, 61, 13517, 5 q4, 

, I 

••,,. l 
I ", 

-------···••"• - .. --------·----·-·---

• 

. ' . . . . 

-



COEFK 
1,6329 

OCR IT 
0,0000 

OCR IT 
u., o o a., 

OGRIT 
0.0000 

OCR IT 

' 

AK~ OGTAK 
1,8329 0,0000 
836,58 l<iacqn= 
0,0000 0,0000 
•l dO KBC~IT= . 

0,0000 0,0000 
•1, 10 KB~RIT= 

0.0000 0,0000 
·1, 00 K8•~RIT= 

.. 
'' ,· .1 

'... 1;- 1<:' 
. . , 

·-

TA8LE OF VALUES FOR BPR EQUATION 
SIGHA OKE OKS ' H ALPHA 

0,0000 J,0000 o. boo·o .375S 1.0000 ., 
0,0000 0,0000 0, 00 0 0 0.0000 1,0000 

0.0000 0,0000 o. 0000 0,0000 1,0000 

0 • 0000 0.0000 0 • 00 0 0 0.0000 1, O)CO 

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

'' ALPHA2 BRIDA APPAR 
1.0000 32,5160 199,5275 

1,0000 32.5800 199,5275 

1,0000· 32,5800 199,5275 

1,0000 32,5·800 199,~275 

·, 

" 

' 
AEXH 

70,8900 

70, 8900 

70. 8900 

70. 8900 

,. 
'j''-. 

'. 

• 

'; ·: 

. .. ,~ 
..... ~~, 

• 

------·---·--·--------·-----------



HSP2 XEQ 10/04177 HEST BRANCH PORTAGE CREEK, HtGljI GAN 
REV ogtz3176 PRELIHINARY FINAL RUN SECTIONS 52,5-60,95• 
LOAD 12/17176 

* ' 

ROAD SECTION 57. 0 

NO, HH 'CFS HL TH 

0 635.20 o.oo 3.00 a.oo 
1 636.61 75 • 0 D , 16 636.45 
2 6tt0.30 14 D. OD ,26 64 0, 04 
3 640.69 166. 0 0 • 04 640.56 
4 840,97 226,00 , 04 640,93 

t!• -- -· --· ' 

HIN ROAD ELEVA TI ON 640,0C 

BRIDGE TYPE 2 GIF<DER DOTTOH ELEV~TION = 836,10 

,I 

--.---------- ..... -.... ·--- __ .,_ 

CSH. 

o.oo 
75,00 

140,00 
160,00 
22 6. 00 

.. - -· .. 

OPENING NO.= 1 

PAG\' 418 

' ' 

,:• 
•I•'(',;,. 

.. ·------~-~-

'~ '1 

I 

-

,, 
' . 

• 



WSP2 XEQ 
REV 
LOAD 

10/ 04/77 
09/ZJ/76 
12/17176 

WEST _eR~NCH PORTAGE 
PRELI~l~ARY FINAL RUN 

CREEK, HlCHIGAN 
,SECTIONS 

0

52,5-6C,95• 

I 

RATING TA~LF. FOP ScCTION 57,1• 
NO, ELEV AREA 

0 
OANK FULL 

1 
2 
J 

8J6,10 
8 36 • 7 

6J6,63 
840,30 
84 0, 61 
340.g7 

0,0 
1 2 ,6 

111,J 
29 J ,8 
J34,6 

SEGHENT TABLE FOR ,r,rTION 57,1• 

CSH TOTAL 

CFS 

0. 0 
11. 8 
75.0 

140. 0 
168. 0 
2:2:€>.G 

1 
N 

.f 

DA= 1,0 
---------ACRES FLOODED•••-•••• 
DA HAGE CHANNEL NON-OAH 

o. 0 O 
a. a o 
0,00 
0, 0 0 ... u. u 1J 

SEG NO 
2 
C 

0, D 0 
0, U 0 
O, 0 0 
0,00 . .. 
U•UU 

l 
N 

o.oo 
o.oo 
0 • 0 0 
o.oo ... ., • u u 

CSK 

75 • 0 0 
140.00 
168. 0 0 

PAGE "2 

CRIT 
ELEV 

836,9 
837,2 
837,3 
337. 5 

FRICTION 
SLOPE 

• 0 D 05 0 
• 0 0 018 
• 0 0 019 

--.-------------,.. __ ------------- ----------------------------------------------------------------- __ .._ ____ ----------- ---- -:-
1 DISCHAQGE CFS 75 • 10, 65. 1 • 

75. VELOCITY FPS • &9 .2s o,. H on HU 

2 DI SC HA,,GE CFS 14 0 • 34. 99. 1, 
140. VELOCITY FPS .71 ,25 .83 ,19 

3 DI SCHARGf CFS 16 it• 43. 114 • 11. 
168. VELOCITY FPS .76 ,27 ,69 , 23 

4 OISCrlAl'GE CFS 22 6. 61, 148. 17. 
22&. VELOCITY FPS ,89 , 33 1,07 ,29 

1 ELEV 838,61 KO 335g • 423. 2910. 26. . 
2 ELEV 6 .o ,30 KO 10336, 2476, 7308. 552. 
3 CLEV 640 ,61 KO 12 08 5 • 3065. 8258. 762 .. 
4 ELEV 84 D, 97 KO 14 45 4. 3692. 9482. 10 81, 

',\, 
' ' 

• I 

- -
-·---·----------...,,, .. , --·----~- -·-··----- ,...:.!.,. ____ _ ----- --

-

..... T' 

' -



1l: 

WSP2 XEQ 10/04/77 
?.EV 09/23/7&

0 

LCJAO 12/17/76 

RAT ING TAllLE FOP SOC:CTION 
tlO. ELEV 

0 637,50 
IIANK FULL 6 36, l 

1 8 3 9, 21 
2 6 40, 5 3 
3 640,62 
~ a,. t ,. 

Q"t~f'-.1. 

WEST BRANCH PORTAGE 
P~ELIMHARY FINAL RUN 

CREH, MICHIGAN 
, SECTIO~S 

0

52 ,5•& C ,95• ,, 
5 7 ,4 DA= 1,0 
AREA CFS ••••••·••ACRES FLOODEO•••••••• 

OAHAGE CHANNEL NON•OAH 
0 .o o. 0 

12 • 6 26. 3 o. o a 0, 0 0 o.oo 
56 ,6 75,0 0, 0 0 0, 0 0 0 • DO 

156 ,3 140,0 o. a o 0,00 0, 0 0 
188,1 16 6, 0 0, 0 0 0,00 0,00 
07' 7 00< n n n n " n ' n "" <;.J<;.1J "" u, u U e II U V • U u lllllU 

SE GHENT TA8LE FOR SECTION 5 7, 4 
SEG NO 

CSM TOTAL 1 2 J 
N C N 

PAGE 43 .,, ' 

CSM '' CRIT' FRICTION 
ELEV SLD~ 

'I 

75 • 0 0 838,3 , 0 0 251 
140,00 838,& , 0 0 079 
166, D 0 838, 7 ,00 076 
??< nr. a -r 11. _ a • 0 0 GS~ C.LUIU .. ... ........ ~ 

--~------------------------------------------~-------------------------------------------------------------------------~ 1 OI~CHAt\GE CFS 75. 5. 70, o. 
75. \.IC"I rirTTV CM . 00 ,41 1.59 o.oo .,L.."-V'-'•1 I ,- r ~ ,L • ., ., 

2 DISCHARGE CFS lit O, 23. 114, 3, 
t40. VELOGITY FP, 1,25 • 37 1,37 .z& 

3 DI SCHAf"GE CFS 1n a • 31. 132, 5, 
166,. V~LOCITY FPS 1~ 29 ,40 1,43 ,29 

4 DISCHA,GE c:=-s 22 6, 46, 169, g. 
226, VELOCITY FPS 1, 43 ,47 1 • 6 3 ,35 

1 ELEV 639,21 KO 14')4 • 98. 1395. 1. . 
2 ELE~ 840,53 KO 4971. 80 2. 4070 • 100. 
3 ELEV dt+G .82 KO 6D77, 1110. 4801. 166 • 
4 ELEV 841,21 KO 779~ • 1633. 5858, 301. 

-,-,J'L _____ --'- ---·--- -------·-- -____ ,,,_ -

j' 

' 

• 



WSP2 XEQ 10/04/77 WEST BRANCH PORTAGE CREEi<, HICHIGAN 
REV Og/2J/7~ PRELIHHARY FIIIAL RUH SECTICNS '52.5-r.C.95 • 
LOAD 12/17/76 

R~T UIG TABLE FOP ScCTIOH • 57.69 DA=- 1.0 
110. ELEV AREA CFS ---------ACRES FLOODED•-----•- CSH • CRIT. FRICTION 

OAK~GE C~~NHE L NON-OAK ELEV SLOPE 
0 841.10 0 .o o.o 

flANK FULL 841.7 12 .6 35.6 , o. 0 0 o.oo 0. 0 C , 
1 ~42,J7 35 .5 1s.o 0 • 0 0 o.oo o.oo 75 • DO 841.9 • 00 822 
2 842 .94 0 • 4 ,. ti • n •• ft .. . .. 1:.a.00 342.2 .OG648" vv •u ... ,u .... ue u u .... ,,,.,., "'. u u 
3 84J,11 7J .2 tE:i&,.o o. 0 0 o.oo o.oo 1£>8.00 84 2. 3 .0065J 
4 84 3 • 39 92 .4 226. 0 0, 0 0 o.oo 0 • 0 G 2 2£> • 0 0 842 ,5 .00685 

-··-•·~--. --- ---- - ~. ,, 
SEGMENT TABLE FOR'SECTION +57,6'9 

SEG NO 
CSH TOTAL 1 2 J 

N C N 

------------·-----------------------------------------------·-------·----------------------------------------------~----1 DISCHAl'GE CFS 75 • J. 
15, VELOCITY FPS 2, J2 • 55 

2 DI5CHARGE CFS 140. 11. 
1 '+0 • VELOCITY FPS 2.~ 1 • 71 

3 QjSCHA 'GE CFS' 168 • 15. 
1 fJ 8" VELOCITY FPS 2.11 • 76 

4 DI SCH A ,GE CFS 2~6. 25. 
2?.6. VELOCITY FPS J, 10 , 8 7 

1 ELEV d42,J7 KO 826 • 25. 
2 ELEV 842,94 KO 173 7, 131. 
3 ELEV 64J,11 KD 2 a1g. 18&. 
4 ELEV 043,39 KO 2 725. zq1. 

• ,, 
~~ , ___________ ,_ .. ___ _ -···- -- -·- -·---

72 • 
2.J5 
129. 
2.10 
15 3, 
2,90 
20 0 • 
J.27 

8 •~. 
1604. 
1691, 
2416. 

o. 
o.oo 

o. 
o.oo 

0, 
.29 
1. 

.47 

1. 
1, 
2, 

10, 

. 

' I 

' " ' , ' 

• 



COEFK 
1.0880 

DC~ IT 

OCR IT 
1.3,2l 

OCR IT 
j • '-t 6 37 

OCR IT 

AKB OGTAK 
, ea,,. • 2036 

a,1.71 KaCRIT= 
1,1053 
842,07 
1,1530 
842,15 
1. 2812 
842.31 

.1919 
K!lCRIT= • 

.1694 
KdCRIT= 

,1d25 
KB~RIT= 

;,'1-·--------------

SIG~A 
.8268 

• 7793 

• 7690 

• 7 .. 11 

• 

,, 

TABLE OF 
OKE 

0.0000 

ll.0000 

0.0000 

a.0000 

VALUES FOR BP~ E~UATION 
OK,S Ii ALPHA 
o. 0000 ,f .5894 1.000~ 

o. 0000 

0 • 00 00 

0.0000 

.52 70 

.4 8 08 

1.0000 

1.0000 

1.0000 

. ..-------··-

ALPHA2 
1.0000 

1.0000 

1.0000 

1.0000 

BRIDA 
2ft.9959 

lft.8929 

J7,9060 

't3,0607 

AFPAII 
83,4ft97 

13 6. 0 09't 

155,9409 

196,1633 

,., 

lEX!T 
72, ft832 

116, 759ft 

132, 54&7 

161, 250 3 

,,. 

.. 

,. ,, 

' . 

I • ,., 

• 

-



,,1, 

--• .. -.:,--.,.; 

HSP2 XEQ 
REV 
LOAD 

" ' 

.10/04/71 
Qq/23/76 
12/17/ 7& 

I 

' 

BRIDGE TYPE 2 

'1 

; •1 ,., lf't 

I ' 

-

WEST BRANCH PORT AGE CREEK, HICHtGAN 
PRELIHI~~RY FINAL RUN SECTICNS ·~2,5-&C,95+ 

NO, 

0 
1 
2 
3 
4 

,f 

ROAO SECTION 57,7 

HM CFS HL TM 

840,50 o.oo 0. 00 0 • 0 0 
842,64 75 • 0 0 • 14 842 • 50 
843,29 140.00 , 20 8t+3,09 
843,51 1& 8, 0 0 ,24 843,27 
843,88 226,00 , 30 843,58 

HIN ROAD ELEVAT;ON 

GIRDER BOTTOM ELEVATION = 

840,50 

848,20 

~-------~------ ~- -· ---

CSH. 

0,00 
75.00 

140,00 
1&8,00 
22 e.ao 

I 

OPENI HG NO.= 1 

\ 

PAGE 456 

fl 'II 

' .. 
'11, 

·. 

n 

, .. 

'·, I • 

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

-

]1 



,, ... 

WSP2 XEQ 
REV 
LOAD 

10/04/77 
og123n& 
12/17176 

' 

RATING TAaL[ FOP SECTION 
NO, ELEV 

0 841,20 
BANK FULL 841,8 

1 84 2, 79 
2 8 4 ~, 42 
3 843,63 
4 843,99 

WEST BR~NCH PORTAGE CREEK, HIC~IGAN 
PRELI MI hARY FINAL RUN ; SECTIONS 52,5•6C,g5• 

•57,75 
AREA CFS 

0 .o 0,0 
1 2 , 6 2 8. 3 
so.1 75,0 
87 .5 14C,O 

102 .8 166,0 
134,& 226.0 

OA"' 
' 

1,0 
•--------ACRES FLOOOEO-------
OAHAGE CHANNEL NON·OAH 

'0,00 
0, 0 0 
0, 0 0 
0. 0 0 
o. a o 

o. o a 
0,00 
0, 0 0 
0. 0 0 
0, 0 0 

0,00 
o.oc 
o.oo 
O.Oi'.l 
o.oo 

SEGMENT TA0LE FOR. ~t';TION +57.75 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

CSH 

, 75, 00 
140,0C 
168. oc 
226,00 

PAG~ 46 

CRIT 
ELEV 

84 2. 0 
84 2 ,3 
842, 4 
842,6 

F~l:c rioti 
SLOPE 

,00339, 
,00300 
• o a 294 
;0129, 

--,.-·---

7~---------------------------------------------------------------------------------------------------------------------~ 
1 DISCHARGE CFS 75, 

75. VELOGITY FPS 1. 71 
2 OISCHHGE CFS 11+ 0, 

14 0, VELOCITY FPS 2. 01 
J DISGHARGE CFS 16 8 , 

1 n a. VELOC Irr FPS 2, 11 
4 O! SCHA~G€ CFS 22n. 

226, VELOCI rv FPS 2. 30 

1 ELEV 842.79 KO 128 8, 
2 ELEV d43,42 KO 2 550, 
3 ELEV 843.&3 KO JOH, .. ELEV d4 J ,gg KO 4154, 

-

4, 71, 
,43 1, 76 
15, 124, 
,56 2, 11 
20. 14 7. 
,59 2, 24 
34, 169, 
, 67 2. 4 7 

73, 1215, 
265, 2276, 
Jhg, 270 8, 
600. 349 a. 

------· 

o. 
0 , 00 

1, 
,30 

1 • 
,34 
4, 

,46 

1, 
7, 

20, 
55, 

. 

• 

,. ' 
':\. 

·, 

I ,, ,. 

• 

·-'· -

',, 

-



WSP2 XEO 
REV 
LOAO 

10/04/77 
og1 nn~ 
12/17/76 

WEST eRANCH PORTAGE CREEK, NICHIGAN 
PRELINi~ARY FINAL RUN SECTIONS ~2,5-6Q,95+ 

I 

-----------------------------60/60 
CHANGE DISCHARGE 
OISCHARG! -1, 75, 140, 
~o 
COMPUTE 57,8 60,5 +57,75 
------------------------------ENO OF 

.. 
,, ' 
•,f. 

'' 

·' ' 
l~ • '1f; 

• 

' 
f 

LIST OF INPUT OATA------------------------------
' 602 

180, 275, 603 
6 04 
6 05 

80/60 LIST-------------••-·-··•------~--

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

PAGE lt7 

'. 

'" 
' .' ; .,, 

" 

. •' 

,, 
·' ~ j ,: 

. '' 

,._i~--· 

. ' 

' ~~ 

·~~ I, 

• 

, . 

.. • ,j;t 

• 



COiPUTE 5 7. 8 60 • 5 • 57.75 605 • 

., 
--------------------------•-STARTING DATA FROH PREVIOUS COHPUTATIONS--•---•••--•---------••-----•-

,·: 

,, 

I· . '' 

..,.,..; 
,.,, .. 

·' ·, 

., 
I 'f • l' 

~., ,, 
':1 

,I 

- ---.. r-:.,-- __ ... -------
.. , .. _ .. ...:; ___ _ ------·- , __ _ ----------·-··-



•1 

1 

2 

J 

4 

1 
2 
3 
4 

WSP2 XEQ 10/04/77 
REV 09/23,7& 
LOAD 12/17176 

RATING TABLE FOR SECTIOI-I 
t~O. ELEV 

0 84 2 • 70 
l 644.63 
z 645. 44 
J 6 45, 71 
4 846.41 

SE GHENT TABLE FOR ~ECTION 

CSH 

DISCHA•GE cc-,, 
75. VELOCITY FPS 

DISCHARGE CFS 
1ft O. VELOCITY FPS 

01'.;GHARGE LFS 
18 D • VELOCITY FPS 

OISCrl~,>GE CFS 
275 • VELOCITY FFS 

ELEV 84<.,6~ KO 
ELEV 8 45, 44 KO 
ELEV 845,71 KO 
ELEV 8-t•6 ,41 KO 

'• 

• 
WEST BRANCH PORTAGE CREEK, HIC11IGAN FAGE 46 

PRELIMINARY FINAL RUH , SECTIONS ~2.5-6(.95+ 

4 

5 7 .6 DA= 1.0 
AREA CFS ---------AC RES FL OOOE •-------- cs" CRIT F RIC TIOII 

OAHAGE CHANNEL NON-OAH ELEV SLOPE 
0 .o o.o 

J2.2 75.0 O. 0 C o. 0 0 o.oo 75 • 00 84 J. 7 • 00 532 
so .s 141.0 0. 0 0 o. 0 0 o.oo 140. 0 0 844. Z .oosoz 
5 7 .2 1ao.o 0, 0 0 ~. 0 0 o.oo 180,00 t!l&t4 ,4 • 0 0 576 
75,6 Z75.o 0 • 0 0 0 • 0 0 o.oo 275.00 844,q .00609 

-- ' 
,_ ----- --- --

S 7. 8 
---· + 

I 

SEG NO 
TOTAL 1 2 J 

N C N 

75 • o. 75. 0. 
2. J J 0 • 0 0 ?,,33 , 0 .oo 
140, o. 140, 0. 
2. 7 8 o.oo 2.n 0 .oo '• 

I' 

180 • &. 180, o. 
3. 15 o.oo 3, 15 0 , 0 0 
275, D • 275. o. 
3 • 6 ft o. 00 l, 6ft o.oo 

102d. 1. 1026. 1. . ~-- ·- .. 
1 q76, 1. 1974, 1. •' 
2 37,1, 1. 236g, 1. 
J 52J. 1. 3521. 1, 

~- .. ' 
'', 

/' 

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



HSl'2 ~EQ • 10/04/77 WEST _BRANCH PORTAGE IC REEK, HIC.HIGAH ' PAGE ti918 
REV OV23/76 PRELIHUARY FINAL RUN , SECTIONS.52,5•&C,15+ 
LOAD 12117/~& .. 

ROAD SECTION 57,9 

NO, HW CFS HL TW CSH. 

0 841,53 o.oo o.oo o.oo 0, 00 
1 845,22 75. 0 0 , 48 844 • 74 75,00 
2 84E,55 140,00 ,% 845,59 14 0, 00 
3 84 1. 18 18 0, co 1. 28 845, 90 18G.OO 
4 d49.69 2 75, 0 0 3.o .. 846,65 275,00 ~----- ' .. 

,,. 
• 

HIN ROAD ELEVATION 850,7(1 
OPENING NO, CULV. HEIGHT WIDTH LENGTH UIS DIS INI 

NO, CULVERTS GODE OR DIAH INVE~T INVERT CDEFF 

1 1 :L2 33 3, o.oo 690,00 842,08 640,91 .024 
2 1 12 J3 3, 6,00 69 0, 0 D 8H,5J 840,91 , 024 

.j .. 

,I .. ' 

J' • ~j,!' I' 

't-; l,. 

'' '' ! 

- -" ------------· ·---·---· .. ---- --



WSP? XEQ 10/04/77 
REV 09/23/7~ 
LOAD 12/17/76 

RAT ING TABLE FOF' S~CTION 
NO. ELEV 

0 d43 ,30 
i 84 5. 39 
2 6 46, 62 
3 6 4 7, 23 

AAIIK FULL 646,6 
7:ER,0 CAHG 849!'6 

4 81,'J ,69 

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHHARY FINAL RUN SECTIONS '52 ,5-60,95• 

se .s+ 
AREA CFS 

0 ,0 0, 0 
32 .3 75.0 
61 , 7 140. 0 
7 6 ,6 160,0 

135.1 2J2.9 
22 D !'& 271e& 
229 ,2 275, 0 

f 

DA= · 1,0 
---------ACRES FLOOOEO-------
DA~AGE CHANNEL NON-OAH 

o. 0 0 
0,00 
0, 0 0 
0, 0 0 
Od! 0 

0, D 0 
0, 0 0 
0, 0 C 
0,00 

o.oo 
o,oo 
o.oo 
0,00 

0;00 Od!O 
o.oc o.oo 

PAGC: 50 

CSH CRIT FRICTION 
ELEV SLOP£ 

75 • 00 8'+4,5 ,00446 
140,00 844, 9 • 0 0 244 
160,00 8'+5,1 ,00205 

2 75, 0 0 845,6 • o o 051 0, 0 ~ 
~•4••••••4•• • 44•••••••~•••••••PROFILE NO EXCEEDS SURVEY DATA•••••••••••••••••••••••••••••• 

~t.~MtNI TABLE FOR ~t~llUN ~H.;+ 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

·------------------------------------------------------------------------------------------------------- ,---------------1 OISCHA,GE CFS 75, o. 75, o. 
75, VELOCITY FPS 2, 32 • 0,00 2, 32 o.oo 

2 OISCHHGE CFS l'a-0. o. 1t+O , D, 
1!.tO, VELOCITY FPS 2,27 0,00 2,27 o. o o 

3 Ul ::,u1A 1-<l:, t. CfS i8 o. ii. i8fi. o. 
18 0, VELOCITY FPS 2,29 0,00 2. 29 o .o o 

4 DISCHA~GE CFS 275 • 0. 251, 24, 
275, VELOCITY FPS 1,49 o.oo 1. 56 ,35 

1 ELEV 845,39 KO 1123 • 1, 1121. 1, 
2 Et EV 846,62 KO 2815. 1, 2633 • 1, 
3 ELEV 847,23 K• 396 0 • 1, J 978. 1, 
4 ELEV 849.6'~ K• 12168. 2, 11105. 10H, 

- • - I --------·---- - ·---·~"""'"_'_,, .. _,:.__ ___ -- -- ·-------•"' -

,., 

,, l, ' 

'/ 
'l\ 

' : 

• 

• 



,lSP2 XEQ 
REV 
LOAD 

10/04/71 
09/Z 3/7& 
12/17170 

WEST BRANCH PORTAGE GREEK, HIC~IGAN 
~RELIHINARV FINAL RUN , SECTIONS 52.5-&0.'!5+ 

I • 
RATING TABLE FOR SECTION 58 .& DA= 1.0 

NO. ELEV AREA CFS ---------ACRES FLOODEO--------
OAHAGE CH~NNEL NON-OAH 

0 844 .60 0 .o o.o 
1 8•&.41 22,7 rs.o O. 0 D o. 0 0 o.oo 
2 8•7.14 3 7 ,9 140.0 o. 0 0 o. 0 0 ·o. oo 
l 647,61 't-8 .9 180.0 o.o 0 o. 0 0 o.ao 
4 849, 76 114 .9 275.0 o.oo o.oo o.oo 

SE GHENT TABLE FOR 'SECTION 5 8,6 
SEG NO 

CSH TOTAL 1 z l 
N C N 

1 DISCHARGE CFS 75. o. 75 • o. 
75, VELOCITY FPS 3. 30 o.oo J.31 0 .o 0 

2 OISCH'AiiGE CFS 1'+0. o. 1-.0. o. 
HO, VELOCITY FPS 3, 70 0 • 00 3.70 0 .o 0 

3 UISCHA~GE CFS lttO. o. urn. o. 
180, VELOCITY FPS 3.6q U,00 3,68 0,00 

" DIS•2:t!AF.GE CFS 275 • o. 27 3. 2, 
275. Vt':LOCllY FPS 7.. 4 7 o.oo 2 ... , .SJ 

1 ELEV 046.41 KO &&&. 1. 66t+ • 1, 
2 ELEV 8 .. 7.1 .. ,KO 1416. 1, 1414. 1, 
3 ELEV 847,61 KD 2 042 • 1. 2040 • 1, 
4 ELEV 8,3.76 KO 6400. 1, 6.193. 6, 

--------------- .. _ .. ..,,_ .. - )__ 

CSH 

75 .oo 
140 • 00 
180 • 0 0 
2 75 • 0 0 

. i . ' 

PAGE 51 

C~If FRICTION 
ELEV SLOPE 

84&.o .01267 
8tt&.4 .00978. 
846.6 .oo 717 
81t7.1 • 00 18 2 

-------

. 

,, 
'', 

' '' ,., 
'' 

-~ 

• 



~' 

1 

2 

3 

• 
1 
2 
3 
4 

WSP2 XEQ 
REV 
LOAO 

10/ 04/7 7 
09/23'76 
12117/~& 

WEST BRANCH POP. T AGE CREEK, HICHIG AN 
PRELI HI ~ARV FINAL RUN SEC TI CNS '5z ,5•& I ,95+ 

RATING TABLF FOR SECTION 58,9+ OA= 1,0 
uo. ELEV AREA CFS •••••••••ACRES FL OOOE C-•--•-•• 

OAHAGE CHANMEL NON·OAH ' 
o 644,80 0 .o 0,C 
1 8&t6.7h 29 .& 75.0 0, 0 0 D, 0 0 o.oc 
2 847.51 46 ,4 140.0 0, 0 0 o.oo 0, 00 
3 8 4 7, 94 5 7 ,0 180,0 O, O C a. o o o.oo 
4 84 9, 85 120,3 275. 0 0, IJ 0 ·o.oo 0,00 

SE GHENT TABLE FOP, SECTION 58,9+ 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

OISChA"G': CFS 75, 0, 75, 0. 
75, VELOCITY FPS 2,54 0,00 2,5'+ 0,00 

OISCHAliGE CFS ,40, 0. 140, 0, 
140, VELOCITY fPS 3, 0 3 0,00 3, 0 2 0 .o 0 

OISCHAPGE CFS 18 0, 0. 18!], 0, 
180, Vi':LOCITY FPS 3, 16 0,00 3, 16 0,00 

O!:SCHA~GE CFS 275, 0, 272, 3, 
275, '1£LOCITY FP5 2.39 0,00 2, 39 ,51 

ELEV -84&,76 KO 98 6, 1, 98 lt, 1, 
FLEII 847,51 KO 189J, 1, 188 'J, 1, 
EL~V il4 7 ,94 KO 2 5J9, 1, 2537, 1. 
ELEV 849,85 KO 665 d, 1, 664 7, 10, 

- ., ... 1- ..l. -! ..... - .... --,. 'l'''" ,,. ___ ,.._.:...::_ ______ _ -------

PAGE 5Z 

cs" CRIT 
ELEV 

75, 0 D 6&t6.0 
1'+0,00 6&t6.&t 
180,00 6&t6, 6 
275,00 81+7,1 

(" 

-

FRICTION 
SLOPE 

,OD 578 
,005'+9 
, 0 D 50 3 
,00168' 

\•,,' ,, 
' • ' I • 

• 

. ,~, 
·,•~ 

' ' 

• ----· ·-· .,,_,_., _.,, .. ,., ____ ··---·---·--- -----



WSP2 XCO 10/04/77 
REV Qq/23/76 
LOAD 12/17 /~6 

., 

OPENING 
NO, 

1 
2 

,, 
•~ I~ l' 

-

WEST BRANCH PORTAGE CREEK, KICHIGAN 
PRELI HI ~ARY FINAL RUtl , SECT! ONS '52 ,5-6 1,95+ ., 

ROAD SECTION 59,0 

NO, HW CFS HL TW CSH. 

0 842,27 0 • 0 D , 0 • 0 D o.oo 0,00 
1 846,91t 75.00 , 08 846 • 86 75.00 
2 8Lt7.61. 140,00 , 16 8Lt 7. 65 140,00 
J 84 8 • 34 18 0. D 0 , 24 648,10 18D,OO 
4 85 0, 16 275, •0 ,24 649,94 275, OD 

HIN ROAD ELEVATION 850,00 
NO. CULV, HEIGHT WIDTH LENGTH UIS 

CULVERTS CODE OR DI AH INVERT 

1 12311, 6.50 6 0, 00 8 42, 27 
1 12311, &. 50 60,00 842,27 

DIS 
INVERT 

842, 25 
a1., 1. 1 a 

_,( ... ______________ , . .,_ --·-----· -~ ..... --·-·--------··-.... ., .. _, ··--·----· ---- ---

IN) 
COEFF 

. , 
' ( 

,024 
• :J 24 

PAGE 5JB 

. , 

·. 

(t' 

' ' 

,. 
,. 

~- .. l , 
' , 

;./ 

• 

(' 

~ .. ,, ' 
.. "", 

• 



WSPZ XEQ 
REV 
LOAO 

10/0"'77 
09/23/7{> 
12/17/76 

i 

RATING TA8LE FOO ScCTION 
NO, ELEY 

0 81+5.30 
1 8 4 7, 44 
l 84 8, 19 

AANK FULL ~4A,Z 
3 8s8,60 
4 oon ?O 

U-""' t L4,. 

WEST BRANCH PORTAGE CREEK, MICHIGAN 
PRELI HI ~ARY FINAL RUN SECTIONS '5z ,5•6 I, 95> 

59 .1+ DA= 1.0 
AREA CFS -------•-ACRES FLOOOE•----••-• 

OAHAGE CHANNEL NON- •AH 
0 .o o.o 

1 g ,5 75. 0 0,00 o. 0 0 Q400 
32 ,1 140,0 .o. 0 ll o. a o o.oo 
32 ,3 140.6 o. 0 0 o. o a o.oo 
42 ,2 180,0 0, 0 0 0, 0 0 0 • 00 

?ft?~ ?7C:: _ n o. 0 0 0. 0 0 o.oo ... u ..... LI _,I"" 

SF.GHENT TABLE FO?. SF.CT ION 5q, 1 t 
SEG NO 

CSH TOTAL 1 z 3 
N C N 

1 DISCHA,GE CF3 75. o. 75. o. 
75; VELOCITY FPS 3d!6 0;00 3;65 0 ;!) 0 

2 OISCHAFGE CFS 14 0, 0. 140 • 0. 
14 0. 'IELOC ITY FFS Lt. 36 o.oo Lt. 3 7 o.oo 

3 •: SCHAI-GE CFS 18 tJ • z. 178. o. 
1ao. VELOCITY FPS 4, 4 8 1,00 4, lt. 7 0 ,0 D 

4 OISCHA<GF. CFS 275, 99, 176, 0. 
275. VELOCITY FPS z. 0 Z • 74 Z,38 0 .o 0 

1 ELEV dL+7,44 KJ 609, 1, &07, 1, 
2 fLE\I 846-19 KO 1207. l, 120 4, 1, 
3 ELEV 84d,6u KO 1602, · 10, 1651. 1, 
4 ELEV d5Q,21 KO 6310, 2138, 4171, 1. 

- ~ --· ·----------------•--"··----- ··-=---•--.. ----- ___ ., ........ .. 

PAGE 54 • 

CSH CRIT FRIC Tl ON 
ELEV SLOPE 

75, 00 847,0 , 01518 
140,00 847.5 , 01 346 

180,00 847,8 • 01159 
2 75 • oc 848.5 .oo 18.& 

' , ___ -----

., 

, . 

"' 

-



WSPZ XEO 
Rf.V 
LOAD 

10/04/77 
09123/76 
12117/76 

I 

RAT lllG ·TAEILE FO~ S<::CTION 
MO, ELEV 

0 845,30 
1 84 7, 66 

RANK FULL 848,2 
l 846,&7 
3 849,06 

, WEST .BRANCH PO~TAGE 
f'RELIHHARY FINAL RUtl 

CP.EF.K, IIICtjIGAII 
, SECTIONS 52,5-~0,95+ ., 

59 .5 DA= 1,0 
AREA CFS ---------ACRES FLOODED-------• 

• A HAGE CHANNEL NON-OAH 
0,0 0,0 

26,5 75.o 0 • 0 0 0,00 o.oo 
32,3 101,J 0, 0 0 0. 0 0 0,00 
4Lt,J 140,0 o. DC o. 00 (!,00 
61,7 180.0 0, 0 0 0, 0 0 J,00 .. 850;3! 225 ;3 2 75 • 0 0 • 0 0 o.oo o.oo 

SF.GMEMT TABLE FO'< 3~~TIOII 59, 5 
SEG NO 

CSH TO,TAL 1 2 J 
N C N 

CSH CRIT FRICTION 
ELEV SLOPE 

75, 00 847.0 , CO 656 

140,00 847, 5 ,00625 
180,00 847,B , 00 572 
Z?SwC!! 648.5 --~.oo 1sF.1 

-----------------------------------------------------------·---------------------------------------------------------~-~ 1 DI 3CHAPGE CFS 75, 
75 i 1/ELOC!TY FPS 2= 8 it 

2 DISCHAeGE CFS 140, 
ltt O • VELOCITY FP!: 3,35 

3 DI SCH Ar<GE CFS 13, q • 
180, VELOCITY FPS 3, 43 

4 orsc.-iAFG': CFS 275. 
275. VELOCITY fOS 1, 8 5 

1 ELEV i\47,88 KO 92 6, 
2 ELH 846,67 KO 176 0 • 
3 ELEV 649,06 KO 2 351, 
4 ELEV 650.31 KO &Bl• l+, 

-·~ . .., ________ .. _ .. ,_,,,_~. ~ ........... ----

0. ,~. 
!); 00 2.83 

2. 138. 
• 7 J 3.3~ 
9. 171, 

,74 3,48 
10 a. 16 7, 

• TJ 2. 19 

1. 923. 
15, 174tt.. 
61, 2269. 

248 6. 4357. 

0, 
!] .oo 

o. 
0 ,00 

o. 
0 , 0 0 

o. 
o.oo 

1. 
1, 
1. 
1. 

. 

·--------·--· ,. __ ,, ,_, .. 

' i ... 
,/ 

,, , 

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

-



, .. 

HSP2 XEQ 
REV 
LOAD 

10/04/77 
oq/23/7G 
12/17/76 

HEST 8RANCH PORTAGE CREEK, HICHIGAN 
!;'RELltll~AR.Y FINAL P.UH '.;ECTIONS 

0

52,5-60,9~• 

' 4 

RATI~G TABLE FD~ SSCTlON 59,9+ DA= 1,0 
!W. ELEV AREA CFS ---------ACRES FLOODED-••--••• 

OAMAGE CHANNEL NON-OAH 
0 846.30 0,0 o.o 
1 849,14 J1.2 75,0 · 0, 0 0 o. 0 0 o.ou 

~ANK FULL 849, 2 32,J 79,9 0. 0 0 0. 0 0 o.oo, 
2 84 9, 91 s a .a 140,0 0, 0 0 0, 0 0 o.oc 
3 850,29 77.1 161),0 O,tO 0, 0 0 O,OC 
4 85 0, 98 167.9 275. 0 0. 0 (I 0, 0 C o. o a 

Sf.GtlENT TABLE FOP. 3ECTIOH 5g,g+ 
SEG NO 

CSH TOTAL 1 2 J 
N C N 

• PAGE 56 

CSH CRIT FiICTION 
ELEV SLOPE 

75. 00 8Ct8,0 ,00419 

140, 0 0 8Ct8,5 .oc -'tit! 
180,00 84 8, 6 ,00405 
Z75.00 849,5 ,DO 274 

' ' 
.... _.:._ -- _..., ... ----------,. __ -------------------------------------------- ----------·--------------------·-------------- ... -- - ---

' 1 OISGHA•'GE CFS 75. o. 75. o. 
75. VELOCITY FPS 2. 41 o.oo 2,41 0 .oo '' 2 OISGHUGE CFS 140, 3. 1.37. o. 

140, VCLOCITY FPS z. 96 , 65 2,99 0 .oo 
3 OISCHAPGE CFS 18 0, 16. 164. a. 
!AO, VELOCITY FPS z. 97 ,67 3. 0 6 o .oa ... ..-,,!; 

4 OISCHHGF. CFS 275. 82. 193-. a. , _ _,., 
275. VELOCITY FPS 2. 4 & ,82 2. 8 2 o. o a 

1 FLEV 849,14 KO. 115q, 2. 1156, 1. '• 
2 f.LE ✓ 849,91 KO 21\l 1 • 48, 2G5l, 1, 
3 ELEV 115!1. 29 KO 2780. 162. 2596 • 1, 
4 ELEV 8?0.98 KO 5130. 1384. 3744 • 1, 

,, 

' . j 

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



COEFK AKB Or.TAK SIGHII 
.7B60 • 7860 0,0JOO 0 • 00011 
OCR IT 84 7 .62 KBCRIT= 

1.0<,at _ 1.01+81 0,0000 0.00001 
or.~ IT 8'+1:1, :t2 KB'::RIT.::: · 

O,HOO o. oo a o o.ooao D,00001 
DCRJT 8<,A, 3 9 KBC RIT = 

0,0000 0, 00 00 0,0000 o. 00001 
OCR IT -1.00 KBCRIT= 

'.'i 

,( 

' ,, ' •'i- '',1< l, ., 

1-
~ ---------- ------·-

TABLE OF ~ALUES FOR BF~ EQUATION 
Ok:E OK;i H• ALPHA AllPHA2 BRIOA 

o. 00010 0,0000 f .61t30 1. 0000 1 .• uooo 37.0123 

0.00010 0,0000 .s &67 1 • DODD 1,0000 39,1175 

o. 00010 0 • 00 O 0 , 5630 1.0900 1 .. 0000 39. 1175 

0.0000 0.0000 0.0000 1.0000 1 .. 0000 39. fl 75 

------

,._ ·- ,_;::_ ____ .. ------·- .. _,. _____ -

APPAR 
U.8Q98 

1i!1. 8J9J 

U~5. 1946 

1c~s. t94& 

·, 

AEXIT 
34. 7&22 

&4. &215 

89. 9909 

89. 9~09 

,' 

l•n' 

. ' ' . 

• 

,·. 

• 



WSPZ XEO 
P[V 
LOAQ 

,, ' 

10/0 4/ 77 
og12 3/7~ 
12/17/7& 

I 

BP.I OGE TYPE 2 

.1 

' 11 ft' 'it. , ! ' ' ., 

,I' 

------------·-· _____ ,,. -

HEST BRANCH PORTAGE CREEK, MICHIGAN 
FRELI~f~ARY FINAL RUN SECTIONS 'sz.5-6:.95> 

NO. 

0 
1 
2 
3 
4 

~ 

f 

ROAD SECTION 60.0 

HH CFS HL 

84&.30 Oe 00 I o.oo 
849.45 75.00 .12 
8 5 D. &5 HO.OD • 54 
851. 38 18 o. o a .go 
651.75 275.00 .&4 

HIN ROAO ELEVAT;oN 

GI?.DER BOTTOM ELEVATION= 

TH 

o.oo 
54g.33 
850 • 11 
850, ~8 
851,11 

851, tt.0 

85 D • 0 0 

,.~ 
,._,._, .. _ -• - ....... 

-----•--• -

PAGE 578 • 

i.: ... "T' • 
CSH 

o.oo 
75.00 

11+u.oo 
160 • 00 
275.00 , \ ,l . 

OPE NI NG NO.= 1 

.. ., 
... 

,. 

,/ 

·• 



;, 

WSP2 XEQ 10/04/77 
RE~ Q'l/23/70 
LOAD 12/17176 

RAT lt:G TABLc FOIi S.SCTION 
NO, ELEV 

0 84&.80 
1 8 4 -1. 50 
z 6SQ.i,7 
3 651,40 
4 851. H 

WEST BRANCH PORTAGE 
fREll ~I NARY FINAL RUN 

CREEK, HICHIGAN 
,.SECTIONS sz.s-6 C.9~• 

" 
• i, 0. 0 5 DA= 1.0 
AREA CFS ---------ACRES FLOODEO--------

D~HAGE CHANNEL NON-OAH 
0 .o o.o 

s 9 .a 75.0 0 • 0 C a. oo o.oo 
110.7 11+0.o o. 0 0 o. 00 ·a. oo 
14&,2 160.0 0 • 0 0 0, 0 G 0,00 
1&&,2 21s. a a. o o 0, 0 0 a.au 

SEGliEIH TABLE FOR SECTION +60,0S 

CSH ·TOTAL 1 
N 

SEG NO 
2 
C 

J 
N 

CSN 

75 • DC 
140, 0 0 
180,00 
275.00 

PAGE 58 

CRIT 
ELEV 

ea.a. 1 
81t8,5 
81+8,7 
ea.CJ.a 

FII.ICTION 
SLOFE 

.oo 111 
• 0 0 06 T 
• 0 0 049 
,00 OTB 

---------------------------------------------------------------------------------------------------------------------~--1 DI St:HARGE CFS 
75. VELOCITY FPS 

2 DISCHA~GE CFS 
140. VELOCITY FPS 

l or~CHAKGE CFS 
180, VELOCITY FPS 

4 OISCHA;GE CFS 
275. VELOCITY FPS 

1 ELEV 
2 ELEV 
3 ELEV 
lt EL El! 

6,9.50 
850 .&7 
851 .40 
651.71 

-
,><l:;te:::,: .... •-----·•"''"' 

KO 
KO. 
KO 
KO 

75, 
1.21 
140 • . ,. 
.L. C. ' 

1llC , 
1. 24 
2?5, 
1.66 

2255. 
540 9. 
6 155. 
985&~ 

o. 
0,00 

o. 
C,00 

C • 
o.oc 

0 • 
o.oo 

1. 
1. 
1. 
1~ 

--------·---

75, 
1.25 
14D, 

1&0, 
1.23 
27S, 
1, 66 

2253. 
51.tO 7, 
8153, 
965«. e 

o. 
o.oo 

0. 
C • 0 C 

o. 
0,00 

o, 
o.oo 

1. 
1, 
1. 
1~ 

' ! ,, 

,., 

,, 
,. 

-



. ' 

HEST BRANCll PORTAGE C~EEK, NICHIGAN WSP2 XEO 
RU 
LOAD 

10/0V77 
Q9/ 23l76 
12/17176 

PRELIHil,ARY FINAL RUN SECTIONS 's205-&0o95 • 

RA TtttG TAeu FQQ ScCTlO~ &Oo1 
rm. ELEV AREA 

0 848020 o.o 
BAUK FULL 851,2 11 ,3 

1 851 o 66 23,8 
2 852o21 11t,7 
3 8 'l2 • 56 147,9 
4 8 52 o 74 20501 

SEGHEtlT TABLE FOR 'i(0TION 60o1 

CSH TOTAL 

DA= 
CFS 

0 o 0 
& s. a 
75o0 

1lt0,0 
160.0 
275.0 

1 
N 

., 
10c 

---------ACRES FLOOOEO-------
OAHAGE CHANNEL NON-OAH 

OoOO 0, 0 0 0,00 
0 • 0 ~ 0,00 0,00 
0 o O 0 0, 0 0 OoOO 
0, 0 D o. 0 0 O,OIJ 
o. u a o. 0 0 0,00 

SEG NO 
2 3 
C N 

PAGE 59 

•,1, 

CSH CRIT F~IC TI ON 
ELEV SLOPE 

. •. ' ' 

75 o O 0 851, 1 o 01340 
140000 851,8 ,00873" 
180000 85 lo 9 ,00386 
275000 85 2, 2 , DO 41Z 

--- ----

---------------------------------------------------------------------------------------------------------------------·--1 OISCHAliGE CFS 75, 2o 700 3o 
75, VELOCITY FPS 3,&2 1,17 3,60 1 ,26 

2 OISCHAP.GE CFS 14 a .. 110 960 310 
140, VELOCITY FPS 3,11 1,36 3,39 ,82 

3 OISCH~cGE CFS 18 0, Ho 810 850 
1811, VELOCITY FPS 2. 10 ,96 2,32 , 66 

4 01 SCHAf-GE CFS 2tso 200 96 o 1560 
275, VELOCITY FPS 2, 1Lt 1,10 2, 57 1,05 -- --- ---

1 ELEV d51,6~ KO 635, 14, 60 5, 17, 
2 ELEV 852,21 KO 1420 • 99, 10940 227. 
3 ELEV 852,5~ KO 27120 236 • 1526 • qs1. 
4 ELEV 65 2, 74 KJ 3q4 9. 329. 1761 o 18 ~9. 

,. 
' . 

--
,>" - ---• • -•---- _.::::.:._ __ ., __ • """"'""•----• --- ••• ••• ----------•---•-" •-••••-"-•--• -••-•-

• 

• 



M,~,• 

WSP Z ~EQ 
REV 
LOAD 

10/ 04/ 77 
og12317& 
12117/7& 

I 

RAT ING' TABLE FOR S~CTION 
tm. ELEV 

0 84 7, 10 
1 851,8& 
z 852. 3b 
3 8 52,63 
4 852,81 

WEST _BRANCH PDP.TAGE CREEK, NIC~IGAN 
PRELlHHARY FINAL RUN SECTIONS SZ .5-&0.95+ ., 

+& 0, 15 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

OAHAGE CHANNEL NON-DAH 
0 .o D • 0 

154 .6 75 • 0 0, 0 Q 0, 0 C ,o. oa 
1BO .7 11+0.o 0 IO il 0,00 '0, oc 
191j, 1 180, 0 o. a o o. 00 ::] • (: 0 
204 ,8 275.0 o. 0 0 o. o a D,00 

SEGHENT TABLE FOR SECTION +60,15 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 60 

CSH CRIT FRICTION 
ELEV SLOPE 

75.00 848.4 , 00 007 
140 • 00 ' 

84 8 ,8 , 00 01& 
180,00 849, 0 , 0 0 021 
Z 7_5, 0 Q 84913 , 0 0 041 

' ---------------~-------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 75, o. 75 • o. 
75, VELOCifY FPS , 49 o.oo ,49 0,00 

2 OlSCHA;,GE CFS 140, 0. 14Q, 0, 
140, VELOCITY FPS , 7 8 0,00 • 77 -o ,DO 

3 OI5CHA%E CFS 18 0 I o. 180. o. 
180. VcLOCilY FPS ,92 0,00 ,92 0 , 0 0 

4 DISCHA~GE CF~ 2?5, 0. 275, 0 • 
275. 'ilC:LO~ITY FPS 1. 35 o.oo 1,34 0, C 0 

1 ELEV ~51,Bfi KO 8 869, 1, 8867, 1, 
2 ELEV 852,36 KO 11161+, 1, 11162, 1, 
3 ELEV 8 5 2 • fi3 KO 12 556, 1, 12551+, 1, 
4 ELEV d52,81 KO 13520, 1, 13513, 1, 

I:• 

' - ~ ~ < 
~ 

• 

'" I .. ,, 

-·- ~ ,._ _______ ,_,..,, __ , .... ____ ,. ____________ _ 



WSP2 ~EQ 
REU 
LOAO 

10/04/77 
09/23/7~ 
12/17/76 

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PReLIHI ~AP.Y FINAL RUN SECTIONS 

0

52 ,5-6 l,95t 

RAH NG TABLE FOO ScC'TlON 60,2 DA= 1.0 
·t10. ELEV AREA CFS ---------ACRES f'LOOOE •--------

OAtlAGE CHANNEL NON-OAH 
0 840.50 0 • 0 o.o 

BANK FULL 850,6 468,1 66,6 · D, 0 0 0, D 0 o. 0 0 
1 851,87 569,g 7,r:; • 0 0, 0 0 0, 0 0 0,00 
2 652,37 621~5 140e0 Odl !J 0; 0 0 !);OU 
3 d52,64 656 ,E, 1ao.o 0, 0 0 o.oo a. oo .. 8 52, 84 685,9 275,0 0, 0 0 o. 0 0 0,00 

SEGMrnT TAOLE FOR ;eCTION 6 o. 2 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

CSH CRlT FRICTTON 
ELEV SLOPE 

75 • 00 e,. 1. a , 00 000 
1c.a.oo a~ z. z • 0 O 00 0 
iso.oo ac.2.i. .oo 001 
2 75. D 0 8't2.7 • 0 0 001 

-- .. ----------- -··- .. -----------------------------------------------· --------- ----------------------------- --------..... -. ----
1 DISCHAtiG" CFS 75, 0. 

75. VELOCITY FPS , 14 .oz 
2 DISCrlAr<GE CFS 141) • 1. 

140, VELOCITY FFS • 2 4 ,04 
3 Ol 3C~ ARGE CFS 18 •J. 2, 

1RO. VELOCITY FPS .zq ,06 

• OISCHA~G~ CFS 275, 5, 
2 7 5. VELOCITY FPS .~l ,10 

1 ELEV d51,H7 KO 59936. 172. 
2 ELEV . 852,37 KD 66 00 0, 505, 
3 ELEV d52,64 KO 69633, 797. 

" ELE~ a5 2 ,o4 KD 72•2 6, 1012, 

--------·--•-"'" -·----·-----·· - ···--•-="=---

75. o. 
.1 .. ,01 

13q. o. 
,24 , 0 2 

17 ,. 1, 
,29 ,05 

2f.i8 • 2, 

·"" .oq 

59 75 g, 5, 
65451. 43, 
f,d 775 • 111, 
71228 • 186, 

_ _._ ___ ,, -- ... --

'. '' 

., ' i I,, 
' '/ 

j.t 

"" 't·• 

-



•' 

WSP2 XEQ 
REV 
LOAD 

10/04/'77 
09/21/76 
12/17/~6 

RATING TABLc FOR SoCTION 
NO. ELEV 

0 842,30 
1 851,67 
2 852,37 

RANK FULL 852,4 
3 8 52 ,64 
4 652, 84 

WEST BRANCH PORTAGE 
PRELI HI ~ARY FltlAL RUN 

CREEK, MICHIGAN 
, SECTJCNS 52.5-61.95+ ., 

+60.25 QA: 1.0 
AREA CFS ---------AC RES FL OOOE 0-- - -----

DAMAGE CHANNEL NON-OAH 
0 ,0 0,0 

433 ,4 75 • D o. 0 0 0, DD o. OD 
465,7 11t0.0 0, 0 0 o. a o ·o. o o 
466,1 144.8 0, 0 C o. 0 0 0,00 
465,3 18 o, D 0, 0 0 o. 0 0 o.oo 
499,3 275.0 o.oo o. 0 0 0, 00 

SE GHENT TABLE FOl? ,:1'.:TIOtl +60, 25 
SEG NO 

CSH TOTAL 1 2 J 
N C N 

PAGE 'i,2 

CSH CRIT FRI c·noN 
ELEW SLOP£ 

75,06 843.& , 0 DOD 0 
~40.oD 844, D ,ODC01, 

160 .oo 844•2 • 00001 
2 75 • D 0 844,5 , 0 DOD 3 

-~-----. 

' ' ~ ~ ---------------------------------------------~-------------------------------------------------------------------------~ 1 0 I3CHA>,GE CF'S 
75, VELOCITY FPS 

2 DISCHARGE CFS 
140. VELOCITY FPS 

3 DI SC>1Al'GE CFS 
1d0e \ICLOC!TY fPS 

4 DISCHMGE crs 
275, VELOCLTY FPS 

1 £LEV 851.87 KO 
2 ELEV 652 ,37 KO 
3 ELEV 652,64 KO 
4 ELEV B,52,64 KO 

f --· ________ ,,,.!-.. 

75, D, 75 • 
• 17 0,00 , 17 

14 0, 0. 140, 
• 30 0, 0 0 ,jO 

ld O, 0. 160. 
~ 37 = 05 ,; 3? 

275, 0. 275, 
• 55 ,07 ,55 

41330, 1, 4132 7, 
't6074. 1, 46071, 
't8839. 5. 466ll, 
50674, 12, 508&1, 

-----·--··-----~--

o. 
0 .o 0 

0. 
0,00 

0, 
!ldlO 

o. 
0 ,DD 

1, 
1, 
1. 
1, 

' 
' ' '' 

•' 

\•. 

I ' 

----·---



" 
• 

WSP2 XEO 10/0 4/77 WEST _8RANCH PC>RTAuE CREEK, HICHI GAH PAGE 63!! 
Rn 0~/2J/76 PRE LIMJ: M RY F INl,L RUN • SECTIONS '52.S-6 t.95• 
LCIAO 12/17/7~ 

~ ' ., 
~OA • SECTION 60.J ' ,, 

NO. ~IW CFS HL TW CSH. 

0 a~.6.77 o. OD , o.oo D. a D c.oo 
1 8511.87 75,00 o.oo 851. H 75, 00 ' 
2 8~i2.37 l.40,00 o.oo 85 2 • 37 140,00 
3 8~i2.&lt 1.80,~0 o.oo 852 • 64 180,00 
4 85i2.'32 2175, 00 • 08 852, 84 275,00 ., 

HIN ROAD ELEVATION 851,10 
OPENIN'i NO. CUUI, HEIGHT WIDTH LENGTH U/S 0/S INI 

NO. CULVERTS CODE: 0~ •IIAH INVERT INVERT COEFF •· 

1 11 1ZJU, J:. &O 2 z. 50 ,845,74 846,77 • 0 24 
2 IC 1231,1. J:, 60 22,50 '845,60 846,Br , 0 24 

', 
. •' 

.,, ',} '•I ., ,., ' 
• I"' ., 

,, 

,. ... , . 

:·' i 

- -, _________ .. ...:.- ~..t---·= ··-----.1: ------- ... 



,ii, 

WSP2 XEQ 
REV 
LOAD 

10/04/77 
0~/2 3/16 
12/! 7176 

WEST aRANCH PORTAGF. 
~RELIHINARY FINAL RUN 

CREEK, HIC~IGAN 
, SECTIONS 52.5-6(.95 • 

' f· 

RiTING TABLE FOP S~CTION +60.35 OA= t.O 
NO. ELEV AREA CFS ---------ACPES FLOODED--------

DAMAGE CHAN,~EL NON-DAH 
0 e 46.:rn 0,0 o.o 

~AN~ FULL 849,0 132 .3 J6.4 o. 0 0 o. 0 0 o.oo 
1 8 5l ,d7 1258 ,2 75.0 o.oo 0, 0 0 0 • DO 
2 8 52, 31 1589,0 140.0 o. 0 0 0, 0 0 0,00 
3 8r.i2 .64 1774 .o 180,, 0 o. 0 0 0, D 0 0,00 
4 852, 92 197 0 ,1 275.0 0, 0 0 o. 0 0 O,OC 

SEGHENT TABLE FO~ SECTION + 60, 35 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 6~ 

CSN CRIT F~I~TIDN 
ELEV SLOPE 

75 ;oc 84 7, 7 • 0 0 00 l 
140 • DO 848.2 , 0 0 00 2 
19D,GO 848.4 , 00 00 3 
2 75, 0 0 81+8,6 • 0 0 00 5 

. . . ' -----------------------------------------------------------------------------------------~-----------------------------~ 1 DISCHARGE CFS 75, 42, 24. 9. 
1~. VELOCI!V FPS • ! 0 ,05 .1& ,D4 

2 DISCI-IARG€ CFS 14 0 , 8 0, 39. 20. 
140, VcLOCITY FPS ,14 ,08 .24 ,06 

3 DI SCH~;:-GE CFS 18 0, 104. 48. 28, 
1d0. VLLOCITY FPS ,16 • 09 .21 , 0 6 ,, ill SCHA!-'(;E CFS 275, 1 E, 1, 69. 45, 
215, VELOCIT\' FPS .22 ,13 .31 ,09 

1 ELEV 851,81 ><• 2 2 07 4, 12245, 7139. 26q1. •' 
2 ELEV 8S2,31 KO 299s2, 17116, 8589. 42«. 7, 
3 ELEV 652,64 KO 352&~. 20452, q44E,, 5 J 71, 
4 ELF.V 852,32 KO 40 7i 5, 23196, 10326. 65133, 

'' 

---,--------'-- -·--·- ... -------·-· ·----------------. 

• 

,1: 

,,.,, 

-



,,, 

WEST BRA~CH PORTAGE CREEK, HICHIGAN WSP2 XEQ 
?.EV 
LOAO 

10/04/77 
oq12311~ 
12117/ 76 

PRELIHl~ARY FINAL RUN SECTIONS 
0

52,5-6Q,q5 • 

I ,f 

RATING TA!JLE FOR S":CTIOt-1 60.4 DA= 1,0 
NO, ELEV AREA CFS ---------ACRES FLOODED--------

OAHAGE CHANNEL NON•OAH 
0 847,00 0,0 0,0 

RANK FULL 849.7 1J1,3 41.5 o. 0 0 o. 0 0 0, 0 0 
1 851,8~ 901.9 75.0 0 • 0 0 0, 0 0 a. o o 
2 85Z,Jq 1165,3 140,0 o.orJ 0 • 0 0 0 • 00 
3 8 52, 6 7 1320,6 180,0 o. o o 0, 0 C 0,00 
4 852,% 1516 ,8 275,0 0, 0 0 0, 0 0 o.oa 

SEGHENT TABLE FOR Sf.GT JON 60.4 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE'. 65 

CSH 6RIT FRilPION 
ELEV SLOPE 

75 • 00 84 8 ,4 ,00002 
140, 0 0 8't 8 • 9 ,00005' 
180,00 8Ct 9,1 , 0 0 00 6 
275,00 849, 3 , 0 0 00 q 

-- - ... --

----------------------~----------------------------.-------------------------------------------------------------------, l OISCHA«GE CFS 75, 43, 25, 6. 
75, VELOCITY FPS • 13 ,07 ,20 ,il4 

2 OISCIIA~GE CFS 140 • 7q, 45, 16, 
140, VELOCITY FPS , 2 0 , 10 ,32 ,07 

3 DISGHA/;G~ CFS 160. 101. 56, 23, 
180. VELO( I TY FPS ,23 • 11 • 37 ,08 

4 DI~CH.A,-GE CFS 275. 157. 7q, 39, 
275. VELOCITY FPS • 3 o ,16 ,49 ,11 

1 ELEV 851,88 KO 15776, q168, 5305, 1303, . 
2 ELEV 352.39 KO 20 398, 114q9, 6631, 22 EB, 
3 ELEV 852,67 KO 2 3 60 0, 13180, 7 422, 2qge, 

' fLEV 852,% KO 28 30 2, 16125, 8266, 3911, 

,, 

' ' 

• . " _________ ,.. ___ ._ .. , ·-· ---·-· .. -·---·•-~=-· --···- . -----·- ' -- . --

• 

--·- -. ~ 

,,, 

• 



WSP2 XEO 
REV 
LOAD 

10/04/77 
OG/23/76 
12/ 17/76 

I 

RATING TABLl FOR SoCTlON 
NO, ELEV 

0 848, JO 
f1 A NK FULL 8 50 • 4 

1 8 51, 93 
2 652 ,47 
3 85 2, 76 
4 053,10 

WEST .BRANCH PORTAGE CREEK, HICijIGAN 
PRELIMHARY FINAL RUN , SECTIONS 5Z,5-60,95t 

' 
E, 0 .s DA= 1, 0 
AREA CFS ---------ACRES FLOOOEO--------

OAHAGE CHANNEL NON-OAH 
0 ,0 0,0 

64.6 ,;3.,. ' 0 • 0 0 o. 0 0 o.oo 
429,9 1s.o 0 • 0 0 0,00 'O • 00 
573 ,3 14 0 • 0 0, 0 J 0, 0 0 o.oo 
659,9 18 o, 0 0, 0 0 0, 00 a.oo 
763 -~ 275,0 0, 0 0 o. 0 0 o.oo 

SEGHENT TABLE FOP ':. 2.::T I Or~ 6 o. 5 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 66 

CSH CRIT FUCTIOH 
ELEV SLOPE 

75, 00 849,7 , 00 00 5 
140,00 85 0 • 2, ,00007 
180,00 850,3 , 0 0 00 9 
2 75 , 0 0 85 0, 4 -,00014 

I' t 
I I~"' 

-----------------------------------------------------------------------------------------------------------------------· OI,SCHAPGE CFS 
75, VELOCITY FPS 

2 DISCNAr<GE CFS 
140. VELOCITY FPS 

3 DISCHARGE CFS 
urn. VELOCITY FPS 

4 D!SCHAFGE CFS 
275, VELOCITY FPS 

1 ELEV 351.93 KO 
2 ELEV 852.47 KO 
3 ELEV 8;2,76, KO 
4 ELEV d53,10 KO 

• 

75, JJ. 
, 20 ,14 

14 0 • 63. 
,?7 , 21 

13 D, 7 8. 
• 31 ,22 

275 • 115. 
,41 ,29 

10 SD 5, 4632. 
1640&. 7 32 &. 
192%. 6376, 
22 89 5 • 9569. 

21 • 
.27 
35. 
,37 
45 • 
,43 
69 • 
• 5 9 

2963, 
414 7. 
'4642. 
5 733. 

21• 
,!7 
42• 
,24 
57 • 
,26 
91 • 
,37 

2890, 
4932, 
60 75. 
75 73, 

,., 
' '' ' ' 

• 

• ,, ------ ,.. ____ ... - ... -- ...... - -~ ....... ----·-''"'----·- .... ···----- --- ~- . ··----·-.. ---·----·- _ .. _________ , ___ _ 



..._ 

WSP2 X£Q 
REV 
LOAD 

10/ 0~/7' 
0~/23/76 
12/17 /~6 

\<EST BRANCH POPTAGE CREE~, HICIIIGAII 
PRELIHI~ARY FINAL RUH ,S!CTI0~5 ~Z.5-6(,95+ ., 

-----------------------------80/80 
CHANGF. DlSCHA~GE 
DISCHARGE -1, 50. 90, 
~o 
CONFUTE ~0,6 +6l.9~ 60.~ 
-------•-----------------•----END OF 

' I 

I 
,-1, \•' 

i • 

LIST OF ItlPUT DATA-------••-•---------•••--•-•-• 
60& 

115. 170, 607 
608 
& Q9 

80/80 LIST•-------------------------••--. 

•' (' .. .. ----- ---~ ·- ·----- -·-----· -----· --

• 
PAGE 67 
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"' . 
"' "' 

"' "' . 
C, 

"' + 

"' . 
C, 

"' 
.., ... - ::, 
0. ., 
0 
'-' 
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I 
I 
I 
I 
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' I I 
I 
I 
I 
I 
I 

- I 
I 

i 
I 
I 
I 
I 
I 
I 
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I 

"' z 
0 .... .. .. ... 
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0. 
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0 
<> 
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0 
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0 
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"' .. ... 
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WESl eRANC,t PORl AGF. C "EE)(, HlCHlG AN . WSP2 XEQ 
REV 
LOAD 

10/04/7T 
09123/7~ 
12/17/76 

PRELIH!~ARY FINAL RUN SECTIONS '52,5-60,95+ 

I 

R~lING TA8LE FO" S'.'CTION 60 .& DA= 1,0 
rw. ELEV AREA CFS ---•-----ACRES FLOOOEO--------

DAMAGE CHANNEL NON•DAH 
0 B51,9a 0 .o 0,0 

. BANK FULL 65 3 .o s,q 20 • 3 0, 0 0 o.oo 0,0(i 
1 654,61 160,3 so.o 0, 0 0 D, DD 0,00 
2 855, 04 250,7 90.0 0 • 0 0 D, DD 0,00 
3 855,28 30 3, 3 115, 0 0,00 0,00 J,00 .. 3r;5,73 406,0 170, D D, D D D, 0 D 0,00 

•I• 
SE GHEtll TABLE FOP Sl;;f.lION 6 0, f> 

SEG NO 
CSH TOTAL 1 2 J 

N C N 

CSH CRIT FRICTION 
ELEV SLOPE 

50,00 853,1 , 0 D 071 
90,00 853 ,5 , DD 069 

115, 00 85 l, 9 ,OD 068 
1 70, 0 u 854,0 -.oo 065 · ·-

. . 

-----------------------------------------------------------------------------------------------------------------------1 DISCHA,Gf. CFS 5 a • 1, 25, 24, 
5 0. VELOCITY FPS ,60 ,15 ,75 ,20 

2 •I ~CHA.~GE CFS '30, :,, JS, 52', 
qo, VELOCITY FPS ,61 , 18 ,88 ,27 

J • ISCHAaGE CFS 115, ... .. 1, 70, 
115, VELOCITY FPS ,61 ,20 ,92 ,JO ,, DISCHA',GS CFS 170, 9, 52, 110, 
17 0. VELOCITY FPS ,6J • 22 1,_01 ,!5 

1 ELEV 854,61 KD 18?0, 40, 1 DO 3. 7 78, 
2 ELEV 855 .o 4 KD 3401, 10 J, 1378, 1920, 
3 ELEV 055.28 KO 'f'4J G • i56. 16.02. 2640. 
4 ELEV 055, 73 KO 61:141 • 31 7. 2052 • 't2 71 • 

- _.... -,,---------------·-------=-·-·--·- .. --·----

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

' ' 

----------- ·-. --· .. 
•· 



•' 

WSP2 XEQ 
REV 
LOAD 

10/ 0 4/77 
09/23176 
1?/17176 

' 

RATING TABLE FO~ s;:cTION 
NO, Eli:\I 

0 653,40 
RAN~ FULL 8 54,5 

1 855,f,9 
z 656.1)3 
3 856,17 
4 856,50 

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHHARY FINAL Rml SECTIONS 52.5-6 (.95• ., 

+£.. o. 65 DA= 1.0 
AREA CFS ---------ACRES FLOODED--------

llAHAGE CHANNEL , NON-OAH 
0 ,0 0,0 
6,9 24. 0 o. 0 0 0. 0 0 o.oo 

79 ,7 so. a 0. 0 0 0, 0 0 ·o. o a 
144.4 9lJ. 0 0 • 0 0 0, 0 0 o.oc 
172 .4 11510 o.oo 0,00 0. QC. 
241 ,6 11 o. a 0, 0 0 0, 0 0 o.oc 

SEGMENT TABLE FOR '.iEC:TION + 61, 65 
SEG NO 

CSH TOTAL 1 z J 
N C N 

PAGE 69 

CSH CRIT FUC TION 
ELH SLOPE 

50.00 854.6 ,00292 
90.00 855, 0 , 0 0 295 

115,00 85 5,4 , 0 0 311 
170,00 85 5 ,5 ,00273 

------------------------------------------------------------ .--------.-------------------------------------------------· 1 DISCHA,GE CFS 50. 1. 
5 a. VELOCITY FPS 1, 21 , 27 

2 DI SC HA~G !: CFS 90, 2. 
go, Vt:LOC I TY FPS 1. 2 3 , 31 

3 Oj SCHAi;GE CFS 115, 3, 
11i:;. VELOCITY FPS 1, 26 ,JJ 

4 ilISCHA"GE CFS 170, 5, 
171), VELOCITY FPS 1, 20 , 36 

1 FLEV d!:i5 ,6 9 KO 854, 14. 
2 ELEV ~56 .o 3 KO 160 6, 3 3, 
3 EL,~ 856,17 KO 19)9 • 46, 
4 ELEV 8~6.50 KO 3243, 95, 

- .. / . ---------· -·----- ___ ,,' . ____ ..,_ __ _ 

36. 
1,35 

48, 
1,'t-8 
55, 

1, 61 
69. 

1,72 

6(:11. 
940, 

1052, 
1341. 

13, 
,26 
,o. 
,38 
57, 
,44 
96. 
,51 

149, 
633. 
9!)2. 

18 07, 

' 
'" 
'J 

~ ...... ,_ .. _, ____ ,.. ___ ..... 

, •' 

• 

! i' 

... ~' 
" ~~" 

(' 

-• 



HSP2 XECI 10/0<t/77 HEST llRANCH PORTAGE CREn, HICHIGAN 
RE\41 og12J11& PRELI HI l>A~V FINAi. RUN , SECTIO~S 

0

52,5-60,95 • 

LOil,D 12117/76 ., I 

ROAD SECTION 60,7 

NO. HI~ CFS HL TH CSH. 

0 85 l, 85 0,00 0,00 0,00 o.oo 
1 851!,,28 !;o.oo • <t6 855,80 50,00 
2 85 7. J5 qo.oo 1.20 656. 15 90,00 
3 65 7, 97 1:15,00 1.68 656, 29 115. 00 
4 85 '~, 66 170,00 3, O<t 656 ,62 170,00 

'I . ------· 
~IN ROAb ELEVATJON 659,60 

OPENING NO• CUL 'J, HEIGHT HIDTH LENGTH U/S 
NO, CULVERTS CODE OR DUH INVERT 

1 1 J21 J J. J,. 70 6,02 1.6,50 8,53,65. 

' ::,/ ! ~ ' I" 

• ~ -· _, ____ ,, _______ ,_, ________ ,__ --

-·. ---~ - - . 

D/S 
INVERT 

85 J, 40 

CNI 
COEFF 

,032 

' ' " 

PAGE 70a 

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

., 

,\., 

-------·····--···-·-·· -·-···· • 



WSP2 XEQ 
RE\I 
LOAO 

10/ 04/77 
og/23/76 
1u111r6 

RAT ING TABLC: FOR S':CTI ON 
NO• ELEV 

0 854,90 
1 85&,39 
2 857,38 

BANK FULL 857,7 
3 857,-39 

WEST 8RAhCH PORTAGE 
pRELIHINARY FINAL RUN 

c;.EEK, HIC~IGAN 
, SEC TI CNS 52,5-60 ,95+ 

f 

+&O, 75 DA= 1,0 
AREA CFS ---------ACRES FLOODED--------

OAHAGE CHANNE I NON-DAH 
o.o o. 0 

31.9 50,0 0 • 0 0 o. 0 0 0,00 
65.0 90, 0 ·o. o o o. 0 0 ·o. oo 
77,4 10 l, 1 0, 0 0 0, 0 0 0,00 
89.9 11510 a. o o 0,00 0,00 

4 859,66 245,9 170,0 0, 0 0 0,00 O,OC 

SE GHENT TABLE FCR 3ECTION -t 60, 7~ 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAG~ 71 

CSM CRIT FRICTION 
ELEV SLOPE 

50,00 855,6 ,00 260 
90,00 855.9 , 00 10 4 

115,00 856,0 , 0 0 0&6 
·-· 170,00 856,3 , 0 0 020 

'---------------------------------------------------------------------------------------~--------------------------------1 nro::;:r:H4~r.i=' CFS 5 0 = 
so. VELOCITY FPS 1, 58 

2 OISC~A•G S CFS 90, 
90, VELOCITY FPS . 1. 39 

3 DISCHAoGE CFS 115, 
115. V€LOCI1Y FPS 1, 3 0 

4 DI~CrlA;;1GE CFS 170, 
170, VELOCITY <PS 1. 0 0 

1 ELEV 856,39 KO 981. 
2 ELEV .;:; 7 • 3d 1{0 2 791, 
3 ELEV 857.99 KO ct 1+6 7 • 
4 ELEV 859,&6 KO 12 01 ~. 

-~,i- ---------

(!= so~ 
0,00 1,57 

o. 9~. 
0,00 1. 3"3 

0. 115, 
• 12 1,30 
8, 156, 

• 11 1, 0 3 

1. 97q. 
1. 278 9 • 
3, 1+1+61 • 

521. 11227 • 

. "'.. ----··-....,. ~~--

(!; 
0,00 

o. 
0,00 

D, 
O,DD ... 

.17 

1. 
1. 
3, 

211. 

. 

'' 

, 
'J '·, 

' ' 

• 

' ' 

• 
,,, .. ' 

-



,ll 

~SP2 XEQ 10/04/77 
REV 09/23/7(> 
LOAD 12/ 17 /76 

I 

RATING TA2LF. FOR ScCTIOM 
NO, ELEV 

0 653,60 
BANK FULL d56,'+ 

1 8%.65 
2 6 5 7. 61 
J 65 6. 18 
4 5<;9,75 

WEST BRANCH PORTAGE CPEEK, MICHIGAN 
PRELIMINARY FINAL RUN SECTIONS '52,5-GC,95• 

60 .6 DA= 1,0 
AREA CFS ---•-----ACRES FLOOOEC•----••-

DA HAGE CHANNEL NON-DAH 
0 ,0 0, 0 

17 ·"' 46,0 o.oo 0, 0 0 o.oo 
67 .o 5 o. 0 0 • 0 0 o.oo o,oo 

H6,2 90.G 0 • 0 0 0. 0 C o. 00 
219,8 115,0 0. 0 0 o. 0 0 0. il 0 
516,1 110.0 0 • 0 0 il. 0 0 o.oo 

SEGHEtlT TABLE FOP SECTION 60,6 
SEG NO 

CSM TOTAL 1· 2 3 
N C N 

PAGE 72 

CSH CRIT FRICTION 
ELEV SLOPE 

50,0C 85 t+ • 3 ,oo 013 
90,00 854.6 ._oo 012 

11s.oo 654,7 , 0 0 01 t 
170,00 65 5 .o , 0 0 00 ~ 

-~~--------------------------------------------------------------------------------------------------------~---~-------
t DISCHARGE CFS 50, o. 5 0, o. 

s O. VELO CI TY FPS ,56 .or .56 a.co 
2 DISCHAFGE CFS 90, 1, 68. 1. 

90. 1/1.:LOC:ITY FP~ ,70 .o~ ,71 ,19 
3 DISCHAf::GE CFS 1! 5. 5, 107, 3. 
115. VELOCITY FPS , 7 1 , 09 , 7 3 ,15 

4 OlSCHA•GE CFS 1to. 23. 125. 23, 
170, VELOCITY FPS • 53 • 11 ,60 , 20 

1 ELEV 656.65 KO 4322. 3. 4 316. J. 
2 ELEV H57.f,1 KD 8 03 7. 8 7, 7676. 74, 
3 ELEV 058.1~ KO 110?.7. J92. 10393. 2 41 • 
4 ELU 85q.15 KD 25 00 7 , 3251. 18 571, 3184. 

I·,.,, 
I I ' ' 

,· ! ' 

'I 

- / _,... __ _._., ________ ......::.:-____ ,,..,, _____ .. _ ·--- ····----

,,. 

, •'<• 

' . 

-



WSP2 XEQ 
REV 
LOAD 

10/04/77 
09/ 23/76 
12/17/~6 

RATING TABLE FOP ScCTION 
NO, ELEV 

0 856,30 
RANK FULL 657.2 

1 85~,53 
2 859,33 
3 8':ig,66 
4 860,40 

WEST BRANCH PORTAGE 
PRELIMINARY FINAL RUN 

CREEK, HICHIGA!l 
, SECTIONS 52.5•6 t.95+ 

,f 

60,95 DA: 1, 0 
AREA CFS -··•-•·--ACRES FLOODEO•·-----· 

DAMAGE CHANNEL NON•DAH 
a.a a.a 
7 ,5 20 • 2 0, 0 0 o. o a ~.oo 

l+ 1 • 7 so. 0 0 • 0 Q 0, 0 0 'O, 0 D 
90 ,0 90,0 0, 0 C 0 • 0 0 a. oo 

129,8 115• 0 0, 0 0 o. 0 0 0,00 
236 .o 170, 0 0, 0 0 0,00 0,00 

Sl:G i'iEtJT TABLE FDR s:::-CTION 6,0,95 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 73 

CSH CRIT FRICTION 
ELEV SLOPE 

50,00 85 7," ,00126. 
90,00 as,., , 00£82 

115,00 851 ,9 ,00013 
170,00 85 8 ,J ,0004;_ 

1·' 

~------------------------------------------------------~-------------------------------------------~-------------------~ ,\ OISCHAGGE CFS 
en "~' I"\,..,,.,..., rno 
:> u • VLLUl.,J. I l rra 

2 O!SCHA;.GE CFS 
90, VELOCITY FPS 

3 OISCHA=Gc CFS 
115, 111:LOC I TY FPS .. DISCHA;;iGE CFS 
170, VELOCITY FPS 

1 F:lEV 6S8,53 KD 
? r, r" Oen 77 VO 
C C,,LL ,' v:.i ":I• ~~,. ~u 

3 ELEV 059,bb KO 
4 ELEV o 6 0, 40 KO 

( -. , ...... ~-------'--

50, 1, 46. ... 
l., .... 

,n 1,4& ,39 . .. , 
90, 2, 7 0, 18, 

1. l+ 0 ,54 1,56 ,43 
115, 3, 60, 32, 
1. 37 • 56 1,57 ,43 
11 a. 4, 90, 76, 
1, 0 7 , 49 1,39 ,46 

1369, 19, 1293. 77, 
,. • '?" , , 24 72, eaa 
J J.JC,. 0,0 ? ';ll':I, 

4 223, 96, 3028, 1 a g 1, 
8 33 3, 194, 4464. 36 76, 

-r ....,.. •- _,.,.,., ______ __:a ____ I - ,.-•---•-·-

"" 

'' 

• ------··-------··---- -----·---



·~ ------------------------------

,, 

MSP2 X[Q 10/0•/77 
REV 09/~3/7& 
LOAD 12117/76 

RliTHtG TAOL, FO> ~;:CTI ON 
NO, ELEV 

a' 85f,,gO 
BANK FIJLL ~57,-, 

1 858.72 
,2 659.44 

J 859.7& 
4 860.45 

WEST OR,NCH POPTAGE C~EEK 1 MICHTGl!I 
P~ELil"!I~AqY FINAL F'Url ::;ECTIO~S 52.5-6 (.95+ 

+60.95 DA= 
.1REA CFS 

a .a a. o 
7.5 21.t. a 

26 .2 50,0 
sa.z 90,!J 
77 .5 115.0 

15J .o 170,0 

1.a 
---------ACRES 0 LCODEE-----•-· 
OAHAGE CHANNEL NON·DAH 

0,00 a.ao 0,00 
tl. o a o. 0 C o.oa 
I)' 0 I) o.oa o.oc 
o, a o o. 00 0. 0 IJ 
0, 0 0 o. 0 0 a. oa 

SFGM,tH T ABI.E FOP. 3ECTION +60. q5 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

cs~ 

so.co 
go • a o 

115,00 
170.00 

P.AGE 71.t 

Cf<IT 
ELEV 

~58.0 
858.3 
856.5 
858.9 

·-------------

FRIG TIO~ 
SLO"E 

.01358 
• 0 0 20 9 
• 0 I 18 8 
• a o 121 

---------------··--------------------------0-----------------------------------------------------------------------------
1 OISCHAFGF. CFS so. c. 49. 1. ,, . 

~o. VELOC ITV FPS 2, 0 9 • 61 2. 09 • J7 
2 DI~CHA~GE CF3 'JO • 1 • 7 8. 11. 

~=- . ,:_J:: r·r :=:-:: 2. U J .67 2,14 .55 
,J 01 S~HMGF. GfS 115. 2. 9•· 18. 

115. VF.LOCI TY F0 S 2, 0 7 .71 2, 24 .57 

• OlSCHA;;Gr: CFS 170, •• 117, 49. 
170. VELOCITY FPS 1.81 .&9 2.1 .. .SJ 

1 ELEV 658.72 KO 831. &. 817. 8. 
2 ELEV 8t;9.44 KO 1957. JO. 1717. z10. 
3 ELEV 859.7b 1(0 2636. 49. 2190 • J97. 

'• ELEV 860,45 1(0 4 879. 110. JJ78. 1391. 

• ~p 
, I 
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~SPi XEQ 1010~J7f 
REli ··ost2J17, '-~~-r.,,· .. , .. ~-- _:,- 0 ·· •

1 
· 

LOAD 1'211:7/76 ''V,.Jl 0-•. -lli<L:>z-t;'U,,)i~•!• ,· ". \ ' ' . . ~., 
<..:.. •• ,·,.//'YI ,L .5..J.. ,!.; ~ (.:,0,,"')!'., ··t-

• ' , -XJ.1... "· ,J ' ! 

------~-~ ----- 0---- •··------~-.-6 0/ 8 0 LIST OF INPUT, nA TA- ••••• -•----•-•••-•••-•--------
WS P2 , : ' ' t ' ' , , ' 

TPLC flEST ci~MICH' POETAGE CREEK, ttICHIGAN 
f.1-"LC 'PP.ELIMitlAiY FHML -~UN' ,SECT-ION, 52,5·60·,~s• 

• .. QJ sf,HtiRr.E -1. 75~ , ·'14J/.' j 30. : 275. 
"St-fir(TE 14.7 812.01 813.12 813.46 614.20 
'TF:!B· si;,1+ • 57.75 60.5 +b 1r.'1S 

Q!.JTPUT $ 

·REACH '14,7 1. 0, O. 
SE.f..MEHT 14,7 1 N -25. 
NVJ\LIJE 
S:f r.M[tH 
NV t-,L UF. 
SE i,NEtlT 
IN,'\LU[ 
SE..CTION 

£t-.0,1 AElL,f 
R:f ~CH 
SEG'1•a-:N+ 

'NVAL'UE 
s;r.~t::NT 
l~V/illlr 
SF,f.~Oll 
NV ~LUE 
SU, HOil 

EN111'ABLE 
RO/\D. , 
'llf•P" 
PI ':P 
GIP.•[P, 

,125 
, 14 • 7 
.osi.; 

· 14 • 7 
.125 
14.7 
-2.~5, 

, -17G • 
... 10 2 • 
·SJ. 
-10. 
22 ,,. 
·U5, 
21,J, 
·31J, 

5?.S 
5~;5 
,15 
??.5 
.c~? 
~z. r. 
• 1 S 
c:;z. s 
-250, 
-1s u. 
-id• 
0. 
1(.). 
i::;,o • 

20 0 -· 

,5t, i'l 
-~.5• ~:' 
.. ic.;,q 

. a1,;,5 

•• 

2 

3 

821. 
81•3 • 
815,2 
81l, 3 
6C1.1 
81l, 7 
612,2 
I:< 1 S, Lt 
821, B 

1, 
1 

2 

3 

83•: • 
1313.i 
81 l,: 
81 J, Lt 
811,5 
81 fl • 
02i.s 

2 .·7 
B 
2, 
a 1 '>. 

C 35, 

N 310.1 

-225. 6~Q.g 
-151, 818,2 
'7,92, &it.4 
-zs. 811,. 3 
0 • 6J8.9 

• J 'i, 8!1,1 
1 dr,. 812, 
2 fl5, 615 ;5 

.3~10,.1 a 2e. 

195, 195 • 
II -1d. 

C 25. 

N 24~.t 

-2s a. 81?.,l 
-100. 812,1:1 
- 8, 810,8 
4. 8 10, 5 
15, 8 12 • l 
1 0~ • '818 .-8 

•~I~ Lf •, ~ 6 22, 1. 

80, A,G • 
'3. 4 
'e'i_o .-2~ 2·. 
0. • 7 

-200. 
.... 12,. 
•75, 
-20. 
!. 0 • 
AS, 
235, 
21 i;, 

-200. 
-50, 
-4. 
8, 
25 • 

'15 0, 
2Lt,0, 1 

2,7 

1 
2 
3 
4 
5 
6 
9 
1 a 
11 
12 
13 
1 4 
15 
1E 
1 7 

820,: u 
817. 19 
81·1, 2 20 
810, 7 21 
BO 8 ,q 22 
8) 1,6 23 
812,6 24 
8 I 7, B 25 

2 E, 
2'7 
26 
29 
3 J 
3 I 
32 
33 
.l 4 
35 

813 •· 36 
812,5 l7 
810, 5 JS 

• R10,&; l, 
814',8 40 
82L6 41 
8 JO, 42 

43 

'• 4 
45 
4E 
46 

---.. eN'O'...-.-,----·--·----.--• ..... , .... ___________ _ 

"' 
PAGE 1 • 

- ·~- .. · -- . 

-



MSP2 XEQ 10/04/77 
REV 09/23/7~ 
LOAD 12111/16 

WEST 8RANCH PORTAGE CREEK, HIClfIGAN 
PRELH1INARY FINAL RUN SECTIO~S '52,5-6!,95• 

..... ,. 'I 

PAGE ,1 • 

----------------------------,--8D/il0 LIST OF INPUT OAT~-----------------------••--••-
-11,9 an. -11,9 816, 17,9 816, 49 
17,9 81), 

H<OTARLE 
SECTION 53,Q 

-151) • 

EN OTA BL£ 

-50. 
-15, 
o • 
15, 
5U, 
200. 
350, 

PEACH 5l.1• 
REACH? 52,5 
REACH 53,9< 

,:,.., C ., .. . :, 
~DAO 54, a 
8PP 54, •) 
GJPOER 815, 

-8. 
/,9 

SECTION 54,0 

EIWT<BLE' 
l<EACli 

~CACH 
Scf,M~NT 
NV ALUE 
SE GHENT 
NV ALUE 
Scr.MEMT 
UVALUE 
Sf CTI ON 

-215, 
=ZJU, 
-100. 
•25 I 

-1.,; 
4, 

5 't • 5 
54,5 
,15 
54, 5 
,0?5 
54,5 
,15 
54,5 
-Lt75 • 
-425. 

,·,- .~_,..., ___ ,_ .. 

,· 

82 -i, 
ill 1,4 
61], 
80~.2 
81],9 
81 J, 4 
821, 
82?,2 

1, 

2,7 
B 
81lt,7 
B16,2 
Ali, 3 

83], 
e21.1 
81 !t. '4 
81i:i,'t 
811,2 
81], 4 
81&,i 
s.n. 

1, 
"='ti. 2 
1, 
1 

2 

3 

611, 
62~.8 

-1s a. 
-17,q 
-10 • 
5. 
17. 9 
1 00 • 
2 SJ, 
350, 1 

1 o. 

25, 

1 o. 
2 
0. 
-7. g 
6. 

-21 s. 
=175. 
-45 • 
-12 • 
-4, 
7,9 
2 5. 

5 a. 

925 • 
N 

C 

N 

-475 • 
-400 • 

817,8 
819, 
8U6,6 
609, 
611,, 
620 • 
821,4 
6 3'0 • 

1'.). 

25, 

10, 

,6 
813,3 
616, 2 

82?.,2 
816. 
8 1 !+. 
8H,, 
610,9 
810,& 
616,2 

50, 

800, 
-6. 

6, 

631,6 
828,6 

-100. 
-17,9 
-4. 
10, 
17.9 
150, 
3,1 a. 

2,7 
o. 

-210 • 
~150. 
-35, 
-6. 
0. 
8, 
31. 

-450, 
-375. 

• •----~---·---------

816,1 
610, 
808,6 
809,6 
619, 
6 20 ,6 
6 21,6 

8 21,4 

613, 7 
616,2 
610 .6 
616.2 
819,2 

829,9 
828 ,8 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6G 
61 
62 
63 
64 

66 
67 
68 
69 
70 
71 
72 
73 

75 
76 

. 77 
76 
79 
60 
61 
62 

8• 
85 
6& 
67 
89 
89 
90 
qi 

92 
93 

··~··•"'' ____ _ 

• I 

. •' 

------------·-·---·------ . - -· -. ·-·-···· -- -- ---· ··-·. 



. 
WSP2 XEQ 10/04/77 WEST 80.ANCH PORTAGE CREEi<, HlCljI GAN PAGE z 

REV 09/?.3/7& PRELI HI ~ARY FINAL RUN , SECTIONS 5Z.5-6C,95• 
LOAD ll/17/76 

,f I 

--------~-------7-----------80/80 LIST CF INPUT DATA-••-•-•••-•--••••----•-••--••• 
-35Q • 82d • 5 -"32~. 828,4 -300. 828,Z 94 
•27S. R21, 2 -2s a. 8 28, -225. 828. 95 
-210. 820,6 -175. 822,5 -150, 821, 96 
-12 5 • 821.2 -10 0. 821,3 -1~. 8 21. b 97 
--:so. a2 1J,8 -25. 819,8 •8. 819, 6 98 
-6, 813, 6 -4, 8 19, 4 a. 819, 2 99 
4, a:1:,. 6. 619!Q 6, 6 22, Z 100 
12, 823,3 15, 825 ,4 , 23. 6 27, 7 1a1 ., . 
28, 82i,4 35, 8 30, 3 't3. 6 30, 5 102 
tt 3, 1 83 ~. 103 

ENOTAijLf. 104 ,•"'· 
RF. ACH 54, 9-t 1, 9 35, 8 a o. 1 J5 
RE.~CH2 5<+,5 4.7 106 
~OAO 55,C 2,7 5 o. 50, 137 
CU( Vl 55.C 1 32111 108 
CU,LV2 q. 14,5 144. 7 624,0~ 824 • C 2 .038 • no ,u, 
SECTION 55,0 110 

-zqs, 85 2' • -295 • 841,5 -250, 640,1 111 J ·; 
-2J(l, 83 :I, 7 - 150. 637,5 -100, 836,7 112 
-5\), 316,2 a• 63E,1 50, 636,2 113 
100, 83,,4 15Q • 8 37 ,4 200, 8 38, 7 114 ... 
25,J I 84 J ,3 2 80, 841,6 280.1 8 52, 115 ·•1•' 

rnoTARLE 116 
REACH 55,1+ ' ! 1 • 5 o. so. 117 
REACH2 55,2 -1 .. 4 118 
P<ACH 55 I 2 1, 145, 145, 119 
S~ GNENT 55,2 1 N -16. 120 
NVALUE ,055 121 
SEC.Ht:NT 55,2 2 C 16. 122 
tJV /\LlJF ,O't 123 
SE.f.HEtl1 ~:i.2 ,· ,3 N 45~1 124 
NV A LUE .055 125 
SECTION ~s.2 126 

-1.to. d51, -teo. 833,1 -37. 6 33 ,4 127 
-1. 1 • 63212 -1f,- e,30.2 -12. 829,2 12a 
-d • 627.4 -4. 621, 0, 8 Z& ,·3 1 zq 
4, ezr,,1 8, 826.7 12. 828,9 130 
16, 6Jlo2 22, 634, 40. 635,5 130A 
45, ,iJ5,4 4 5, 1 651, 1 JOB 

ENDlABLE LH \· ... > 
REACH 55,6 1, J 00 • 220. 10 
SE(;NENT s,.o 1 N -15. 11 " 

NVALUE ,055 12 
SEr.MENT 55.0 2 C 15. 13 
IJV ALUE ,04 1~ 

-'t --------•'----·---·---------------· ~, ,:,,,,----- ------··-· ·- .. --·-----·- ··-----------· 



WSP2 XEQ 10/04/17 HEST BR.~NCH PORTAGE CREEK t HICHIGAN PAGE 3 • 
PEV 09/23/7~ P~ELIHI M~Y FINAL RUN SE CTI o~s '5 2 -5-6 1,95 • 

LO~D 12/17/76 
I .. 

---------------------------~--80/80 LIST OF INPUT DATA•••••••••••••••••••••••••••••• 
St riH[,NT f, ... f, 3 N 4S.1 15 
NV ALUE ,055 16 'i' 
$ECTION 55.6 11 

-so. 852. -50. 63506 -tt O. 6 35.4 16 
-15. 832,9 -11. 630. 9 -7, 6 28 .6 19 
-'t, 827,9 1. 627.6 5, 827.8 20 
10. 821.9 15, 832,9 24. 833.2 21 
36. 837,9 45. 838,3 4;, i 652, 2iA 

ENOTAALE 22 ~-~·-· --~·-· -
REACH 55,7+ 1, 5 0. 50, ~23 
REACH2 56.2 -3. 7 24 
ROAD 55,d 2.7 140, 140 • 25 
CUI. ~1 ~5.8 1 32111 2E 
r.ULV2 B,1 15. I+ 4 o. 6 828,2~ 828,07 27 
SErTION 55,d 2d 

-3UU, 85 7, -3•0, 637,1 -250, d37. 7 29 
--2 ij O , AS1',9 -iSC, 8~d.2 -urn. 636, 2 30 
-so. 83 '1, 6 0 • 836.8 50. 839,3 31 
100. dB. 7 150, 840,Z ? 00. 6 41, 4 J2 
250, 84l,3 2 50, 1 857. 33 

ENOTAALE 34 
REACH 55,q+ 1, 5 7, 5 5 7, 5 J5 
REACH2 Sf>,2 -1,9 36 
ROAD 56, 0 : I 2, 7 5 7. 5 5 7. 5 J7 
OPP. 56.0 A 3 36 
GIP. DER 8..S5, 634,6 0. .6 2,7 39 

-f>. 83?,9 -5,9 8 34,6 5,9 834,6 4C 
6, 83&,9 41 

ENOUALE 42 
5ECTION 56,0 43 

-15 G, 65;) • - 150. 6 42. 1 -1oc. 839, 3 44 
-so. 637 • .3 -6. 836,9 ' -5 .9 8 30. 7 45 
-:! • 83 J, 1 o. 830,6 3. 8 JO, 2 •6 
5,9 831.5 6. 836,9 50 • 837,1 47 
1 CO, 8~7.1 150. 837,3 20 o. 8 J7 ,6 48 
250. 8'3 i • 3 00 • 6 3'3 .5 350. 8 39. 1 49 
:+ 0 0 • 83 l, 9 it 50 • 840, 3 sao. 8 40, 4 5 a 
550, 831,J 550 .1 850, 51 

ENOTABLE 52 
REACH 5fi,1+ 1, 5 0, 50, 53 ' ... ' 
RE ACH2 5£:. 2 -1. 6 5• ., 

l 
REACH 56.2 1, 1 'ti). 140, 55 
SEf,HENT 5n,2 1 N -1J. 56 
NVALUE ,G9 57 
SEf.HEIH 56, 2 2 C 13, 56 

-.---'"'•' ________ .,...,.., r- , ...... ~--- - ------·--·--.. ·---····---· -·-------·- .... ·- .... 



! • 
WSPZ 1E~ 10/0<t/77 HEST-BRANCH PORTAGE CREEK, HlCMI GAN PAGE " RtV 09/23/76 PRE LIHI URY FINAL RUtl SECTIONS 52,5-r.o,gs+ 

LOAD 12/17116 ,f 

---------------------------~--60180 LIST Of INPUT DATA------------------------------
NVALUE • O<t 5 5g 
SEf.MEMT 5fi.2 3 N 34, r. 0 
tiVALU£ .og &1 
SECTION 56,2 62 

-12 d • 1 84 1, 3 -12a. 849, -q8, 8ltfi,9 63 
-63, 84~.2 -53, 8 39,3 -38, 836,8 64 

-13, 835,5 - 6. 832,3 -Lt. 8 32, 1 65 ---,-
0. 83:?, 1 4, 832, ' 8 32, 2 66 

.. 
8. 

13, 836,l 33, 837 ,4 34, 857, 67 
ENOTABLE 66 

'ROl',D 5,:.., '.{ 2,7 Tu, 70, 6 g 
CULVl 5&. 3 1 225 51 70 
CULV2 1h5 0, 16, & 833,27 833,12 71 
SEr.TION 56,3 72 

-f>0,1 6~l. -00, 6Ltl,1 -~ 5. 842,7 73, 
-45, d'tl,8 - 35, 841, -20. 8 39 ,g 74 
0 • aJ i. 1 12, 838,3 22, 6 37, 7 75 
28, 817, 9 Jd, 8,'37 ,4 48, 836,6 76 
sa. d34,1 6 e. 629,8 68,1 849, 77 

EN!JTARLE 79 
REACH Sfi,4+ . 1, 50, 50, 7g 
RE' ACH2 Sb,2 ld 80 
~EACII +;o.,.s 

'I ~: 5 
135, 135, 61 

REACH2 5 fi, 2 82 
ROAD sr),6 2,7 5 0, 50, 83 . 
CULV 1 56.E) 1 22551 8Lt 
CULV2 ,. 0, 1 7, 6 34. 52 634,62 85 
SECTION ~6. 6 86 

-65, 856, -os. 8'45 ,9 -ss. 8 45, 67 

' -tis. 84'• .1 -35 I 8Ltl,5 -2s. 642,1 8'! 
0 • ,, ·841,'+ 12. 84 0 ,8 27, 8 40 ,2 sg 

' 37, 84 l • 3 4 7, 8Lt0,2 E,q, 8 LtO, Lt go 
6q.1 05,;, g1 

ENr.TAOLE gz 
Rf ACli +56,65 1, 4Z, "2. 93 
REACHZ 56.2 3d g4 
R01\D 5 f, I 7 2,7 4 3, ~3. 95 
BPP, 56, 7 A 2 % 
GIPOEP. 641, ,84,J,4 0. ,& 2,7 g7 

' . ' -q, 8'tt .s -a.q 8,0,4 8,9 840.~ ga 
'\ 9, 841,5 gq ' ' 

£NOTABLE 100 "' SECTinN 56,7 101 
-oo. -6S5, •6\l. 8 Lt5 , 8 -ss. 845,2 102 
-40, 84 3, 7 -25 • 8Lt2,2 -q, 841, 5 1 O~• t· ~ 

- • ~~ 

~..- -------------- ... ..,.,.. _____ ,. ·-______ .,:_ _____ _ ·----·---------



' 

W5P2 XEQ • 10/C<,/H WEST BRANCH PORTAGE CREEK, HIC!1IGAN PAGE 5 
REV 09/?.3/7~. PRELIHHA•Y FINAL RUN SEC TI o~s 52 .5-6 [ .95 • 

LOAD 12117/76 
' ,f 

---------------------------~-80/&0 LIST OF INPUT DATA------------------------------
.. 8. g 83 3 • -6, 836,7 -2, 8 J5,4 104 
2, 8J5.J 6, 835,6 8,9 836,5 105 
9, 8'+ L .5 15, 8'6Q.6 25, 840,4 106 
Jl+, Ott l • 4 41, 840,2 '55. ' 840 .8 107 
55.1 655. 108 

£NOTABLE 109 
REACH 56,8 1, 5 o, 5 0. 110 
SfGMEMT cc " ... ..,. 0 1 " -35 • 111 
N~ ALUF. .G9 112 
SEf,MEMT 56,d 2 C 1 J. 113 
N~ALUE • 045 114 
SEf.11ENT 56, 8 J N 72. 115 
NV A LUE • 11 116 
SECT I ON 5 n. 1 117 

-110. 869 • -110. 849,2 -90. 848, 1 118 
-60, 84lte4 •50. 842,5 -35 .. 839,5 119 
-2. .835.5 ij. 835 ,4 2, 835.5 120 
5, ~3f.t, u. 839,5 2J. 8 Lt O , 121 ~ t..J 
41, 8H,6 71, 841, 72. 861, 122 

rnnH!lLE 12J 
REACH St:>,9+ '1, 1 Lt!J, 1 lt O, 124 
REACH 2 56,a 125 

,~ ... ' 

RCf,D 57.0 2,7 5 a. so. 126 
... -1 .. 

BPP 57.0 ' i3 J 127 
GlPOEP. 8Jo,7 sJ,.1 0. .6 2, 7 128 . 

.. 6. 5 84·J, -6.4 838,1 6,4 636,1 129 
6,5 1\4 J • 130 

E~Jf, r Af1LE 111 
S~ GfION 57,0 132 

-221. ~ss. -221. 646. -201], 645, 13J 
.. .15 a • a ... --,•;:,: -1ou. 6't2, -';iO, 640,9 l 3 't 
-6,5 641, - 6, 4 836,3 -3,5 8 J5,2 1 JS 
O, 8J'i,4 3 ,5 835.6 6,4 8J6, 1 36 
6,5 841, 5 0, 84 0, 100. 8 40, 1 137 
150, 841 ,4 2 OU. 840,4 2!>0. 840,J 138 
250,1 es '5 • 1 39 

ENnT~BLE ! ltO 
PC M,H 57.1+ 1, !i (I. 51, 141 
R[ ~CH2 57 I 4 -1. lt· 1 • 2 
REACH 5 7 • 4 1, 2 90, 290, 143 ..... ;,t.. 
SEf.MENT 57 I 4 1 N -12. 144 
NV ALU[ ,125 145 
SE,r,t1rN T 57,4 2 C 18. 146 
NV /\LUF IC:~ 14T 
SEr.MENT 57,4 3 ll 49. 148 

'i 

• • --------·---------------'"'----- ---------- -----



• 
WSP2 XEQ 10/04/77 WEST SR•NCH PORTAGE CREE~, HI CHI GAN PAGE 6 

REV 09/23/7p PRELI HI ~ARY FINAL RUN SECTIONS '52.5•6 C.95+ 
LOAO 12/17 /76 

' • 
---------------------------~--60/60 LIST OF INPUT OATA-------•-••••-•••----••-•-•••• 
NVALUE ,125 149 
SECTION 57, 4 150 

-164. 657. - 16 4 • 649.S -134 • 84J,g 151 
-122. 841,8 -10 2 • 643.1 -12: 840,8 152 
•42 • 831.6 - 12, 836,1 -6. 837,6 153 
J. 631,S 6. 6 37 ,S 12. 8 37,5 154 
16, 8J'3,2 4 8. 841,6 49, 861, 155 

ENOTAALE 156 
REACH +57,69 1, 335, JJS, 1157 ·-•------·~ -- .. 
REACH? 5 7,4 3,6 ---~--· 1 ~8 
ROAO 57.7 2.1 so. so. 159 
BPP. 57,7 B 2 7 160 
PHR 841, z. 161 
GIRDEP. 848,8 84~,2 o. .6 2.6 162 

-~.35 84 3, -8,l5 648,2 8.35 848,2 H3 
d,35 84q, 1c4 

ENOfAALE 1GS 
SECTION 57,7 Ho 

-165, 871, -16!i, 851 ,8 -153, 851. 7 1c7 
-133, 851, 8 -113. 849, -88, 846,8 168 
..,E, JI 844,5 •Jd • 844,1 •30, 848. 7 169 
-8,35 8'4-3. ... 5;35 041, 8,35 841, 170 '" 

'" 8,35 84 l, 1 s. 649,4 40, 849,7 171 
~5. 845,4 7 o. 844, 1 85, 843,2 172 
100. 84 ,J • S 101, 8b O , 1 73 ; 

Et<DTABLE 174 
RLACH +57,75 1, SO, so. 175 
REACH2 57, 4 3, 7 176 
REACH 57,B 1. 3 9 •, 390, 177 
Sf fiMEN T r; 7, 13 1 N -16, 178 
•IV t-,t.UE .cs 1 79 
SEJ;ME~T 57,d ,2 C 1 r,~ 160 
NVALIJE • !]€, 181 
Sl C.HEtlT 5 7. A 3 N 91.1 162 ( 

tN •LUE .125 1e3 
ScGTIOtl 57.6 184 

•2:SJ. 86?. -28 J • 849,6 -250. 849.J 165 
-zoo. 84 i • 2 • 15 0. 848, -100. 848. 1S6 
-50. 8"ti .s -26. 848.6 -10. 847 ,S 187 
-9. 84 "l, 2 -4, 84l,9 0, 842.7 168 
4, 842,7 8. d43,1 15. 847,9 18q '; .... '' 
2f.. 851,1 41, 851,9 66. 85 2 ... 190 ',' 

81, 85"l,5 91. 854, 7 '31,1 8 62 • 191 
ENOTAALE 192 
ROAD 57.g 2.1 9 0, 80, 

~ 
26 

'i 

-~-·--· ··------ ·--------·--'=-----····-·----------·---- -·- ·---- . ··----,, ;, 

. -:, ·---·------



,, 
MS Pl X£Q 10/0V77 WEST 3RANCH PORT AGE CREEK, HI CHI GAN PAGE 7 -

REV 0 q12 3/7f, PRELI ~I NARY FHIAL RUii SECT IONS '52 ,5•6 0.95+ 
LOAD 12117176 

I ~ 

-- ------ -----.---- -----------.--6 0/ 8 0 LIST OF INPUT DATA•·•••••••••••••••••••••••••••• 
CULVl 57 • q 1 12533 27 
CULV2 f, • o. &130 • 842.08 840.91 28 
CULH 57. '1 1 12553 2q 
CUL V2 ~. 0. &90 • 841,53 64 0, 91 30 
SECTION 57,g 31 

-56Q, 873. •50 ll, 855,J -550, 855, J 32 
-500, ~54,6 -450, 85~,1 -400, 853 ,4 3l 
•3<;Q. 65Ze7 -.:,o O e 6~2e1 -250 e 65 !e5 3Lt . ,):.~ ...... - -
--20 iJ , BS t, 7 -15 0, aso,a -100. 8 5 0, 7 JS 
-5Q. 85 ,) , 8 0 • 651,1 5 0, 851,5 H 
lPO, 85?~ 150, 852,8 200. '853,~ J7 
250. •85<,,9 250. 870, 3B 

ENOTI.BLE 39 
REACH 58.5+ 1, 5 a. 50, 40 
RE ~CH2 58.6 -1.s 41 
RE f,CH' 58,6 1, 7 0, 70~ 42 
Sf GHENT 58, 6 1 N -22. 43 
HV OLIJE , 075 44 L, 
SE'iMEtH 58. 6 2 C 17, 46 
NV/I.LUE • 0 5 i; 47 
SH,HEtlT S<l,O ,J N 119,1 48 
NV ALUF: ,;:;75 49 

,,,.J 

SECTION 5d,6 50 
-so. i 851 ,1 -22. 85 2,2 •8, 845,4 51 
•4, dt+Et,8 0. 645,1 4.' 8 .. 5,1 52 . 
7. .;45,2 12, 847,8 17, 850,1 5 3 
26, 851, 1 5 o. 85l, 80, 850,8 54 
~6. 84l,5 119, 850,Z 119, 1 804, 55 

ENOTABLE 56 
RF ACH 58.9+ 1, ~ 0. 50, 57 
RE ~CH? 58,6 58 
RU AD 59,0 I' 2,7 85, 85.: 5g 
CULVl 59, 0 1 12311 60 
CULV2 6,5 o. 6 0, 8 42, Z 7 842,Z5 61 
CU LV1 5 SI, 0 1 1Zl11 62 
CULVZ 6,5 o. & a. 84Z,27 Olt1,78 63 
SECTION 59, 'j 64 

-360 • 866, -3~0 • 85:J.2 -150, 85J. 65 
-300 • 852 .z -25 0 • 851,5 -200 • 8 50,9 66 
-15-J • 85'],6 -100 • 850,4 -so. 850,2 67 
D • d5C, 1 5 o. 850. 1uo. 85 0 • 1 68 '' I ', 
15 a. 85'),1 2 OJ, 850,2 2130. 850, 1 69 •I 
2&~. 85 J, 2<30. 852,2 3 uO, 852, 70 
350, 852,8 4 00 • 853,2 405. 855,2 71 
405,1 8&f,. 72 

- • 
----------- -- • - -" "'I ---·-~-- .. ·--------· 



• MSP2 XEll 10/04/77 MEST 8RANCH PORTAGE C Rf.EK, HlCHIGAN PAG!c 8 
REIi og12 3/76 PRELI HI MRY FINAL RUN SECTIONS 52.S-ot.95• 
LOAD 12117/76 ., 

I 

------------------------------80/80 LIST OF INPUT DATA---------•--------------------
£NOTAALE 73 
ROCfl 59.1+ 1, 5 o. 50. 74 
REACH2 5 3.5 75 
?EACH 59,5 1. 55. 55. 76 
SF. r.MENT 59,5 1 N -10. 77 
NV HUE ,08 7B 
SE(,MfNT 5Y.5 2 C 20. 79 
NV,illJ[ .Q55 89 ., 
Sf r,MENl sg. s J N 190.1 81 
NIIHUE • Jd 82 
SEC TIOtl 5-3,S 8J 

-231. 865. -231 • 85 2, 8 -201. 852.1 84 
-151. d4-1. 6 -101 • 849,6 -76 • 84'3 .3 B5 
-26 • 84-3. -10, 848,2 -5. 846,5 86 
-2.5 845,6 0. 845,J 2.s 845, 3 87 

. 5' 8'+~~5 l IJ~ 81";,J~6 4Q ~ 8?5: ~ ~8 
,;5, .;ljli,4 9 0, ~5 8. 115, 85 8,6 ag 
165. 85 -l, q 190 , 8S'3,5 190,1 &&5. 90 . :t,· 

ENOTARLE 91 
REAC~ 5 3 .'3-+ 1. 2 55 • 230. 92 
RE ACHl 59, S 1, 93 .... , 
ROAD 60.0 2,1 5 o. 50, 94 '"'":'" 
FJf-'P. 6G,O B 3 95 
Git=>UEP, 8Su,5 1 85 ,l. 0. ,6 2,7 96 

~6.9G cc? ? -< UC .:a,.' n -C ac .Ill. L a n, , 
u:., C.. f - u. ;, :., ..,.,..,, .. --,, • 7-:_, .......... ,. 

•5.'!5 d~ 13. 1 -4,95 850. 4, gs 850, 98 
? • r~5 ,341. 5 ,9 5 846, 8 6,95 846,8 99 
n,q5 852,7 100 

EflDTARLE 1n 
~Et~TION , 60,0 102 

-51J0.1 ,. t,6'3, -50 0, 655,4 -400, 854,9 103 
-3JO. ~5 '• • 2 -20 0, 853,6 -112, 853, 2 1 04 
-100. 651,1 -fl, gi; 852.7 -&.q5 846, 9 l 05 
-3. 64b,3 jj • 8i+6 .a $, 846.7 1 06 
6,q5 1\4'-,il 6.qs er..z.1 100. 852.J 107 
200. 8S1, g J 00, 851.6 410, 851,4 108 
500, 851, 5 6 00, 851. 7 600,1 666, 1 cg 

EN01 ARLE 110 
ROCH +6(1.1)5 1, 5 o. 50, 111 
RF ACH?. 00.2 b.l 112 " ,, 
PEA Cf! 60,1 1, 210 , 180. 113 I 

., 

Ser.SENT 60.1 1 N -8. 75 114 
NV AL UE ,07 115 
SEr,MENT 60.1 2 C 6,75 116 
INALUE ,05 117 

·, 

• ~ ________ ... ., ___ ., __ , ~ - .......... _ -·· ... 



WSP2 XEQ 
REV 
LOAD 

10/04/77 
ag12J11& 
12/17/76 

' 

WEST BRANCtl PORTAGE CREEK, HICHIGAN 
PREUHIMRY FINAL RUN , SECTIO~3 '52,s-&Q,95• ., 

--- _., ------------------------8 0/ 8 0 LIST OF INPUT 
2d9 ,1 

OATA------------------------•-----
SEf,MENT 6J, 1 J N 
NVl,LUE , U65 
!lECT!Otl 60,1 

ENOT.6.BLE 
REACH 
REACH2 
Rfl,CH 
SEf,MENT 
MV /\LUE 
SE r, Mnt T 
NV I.LlJF 
S[ (;/1EH1 
NVflLUf 
SEOlnN 

ENnTA~LE 
RE t1CH 
REAGH2 
ROAD 
CULVl 
CULv2 
CULVl 
GULV2 
SE CT ION 

[NG t AEIL[ 

-26U, 

+ E>O. l 5 
f:10, 2 
fi O , 2 
&O, 2 
.07 
60,2 
.os 
60,2 
~065 
6J,2 
-73. 
-32. 
-20, 
1 p • 
30, 
79, 

t-bQ~25 
60 • 2 
60,3 
6G,3 
3,6 
G.! • 3 

1 3,6 
60,J 
-275. 
-150 • 
0 • 
75, 

REACH •60, 35 
REACH2 6J, 4 
Qf',\CH 00,1.t 
SEfiMEfH 6£•,l.t 
NVALUE ,17 
srr.arnT 60,4 
NVALUE ,0d 

663 • 
d5 I:,, 
843, 2 
A5Z, 

1, 
6,6 
1, 
1 

2 

8:92, 
d51, f.i 
Bl+~,l+ 
81.t-?,l+ 
81.t-i,6 

• 652, 2 

1~ 
1, B 
2,7 
1 
o. 

,1 
o. 
861:t, 
853,7 
851,5 
85~.9 

1, -., 
1, 
1 

2 

-" 

-205, 
- 8, 75 
3,75 
2 69, 

5 0, 

315, 
N 

,C 

N 

-72, 
-:rn. 
-10, 
2 0~ 
J 5. 
7g, 1 

210 • 

5 0, 
·12111 
2 2, 5 
12311 
2 2. 5 

- 275, 
-100~ 
2 5. 
9 0, 

5 0, 

Lt 20, 
N 

C 

-· - -~ .. - ll' ...... - _,.._ 

86'+, 
851,2 
851,2 
652,5 

so. 

315. 
-32. 

35. 

&52.3 
8l+1.l+ 
6',0,5 
844,1 
~52,7 
860. 

150. 

50, 

645,74 

645,6 

855, 1 
852.~ 
651,9 
65J.4 

50, 

l.t 10 • 
-19. 

_.,... ~ 

-155. 
-3,75 
8. 75 
289, 1 

0, 
25. 
57. 

-200. 
-5 o. 
so. 

_,,.._, __ ....:::.:.,._,,._ 

8&0, 
851,2 
851,2 
6&8. 

851.6 
845.7 
8 41,2 
847,4 
652,2 

854,8 

852.tt 
866, 

118 
11g 
120 
121 
122 
123 
124 
125 
126 
127 
126 
129 
12'0 
131 
1 32 
13J 
134 
135 
1 J6 
137 
138 
1 Jg 
140 
141 
142 
i it3 
144 
145 
146 
1 47 
148 
14~ 
150 
151 
152 
153 
1 54 
155 
156 
1 ~7 
158 
159 
HO 

162 

---·-····· -- ...... ,_, __ _ 

PAGE 9 

, 

.. 
-----~ --·-· 

:•,1.i_ 

' . 
•J 

·-·---------- --- . --·---

• 

. ! 



• WSP2 XEQ 10/ Olt/77 HEST _BP.AHCH PORTAGE CREEK, HICHIGAN PAGE 10 
REV og/2317& PRE LIM! ~ARY FINAL RUN SECTIDNS.52,5-60,95+ 
LOAD 12111no 

f ' 

------------------------------60/60 LIST OF INPUT DATA------------------------------
SEr.HENT 60, it 3 N 316. H3 
NVALUF. , 17 1E4 
SE"CT!ON O'J • 4 165 

-430, 67). -430 • 652,2 -360. 852,5 1654 
-3lO, 852,4 -285. 8 51,4 •278. 848,5 1E51(, 
-271, 84 J • 2 -231 • 849, --1 131. 84'1.6 1E6 
-175, ai+,.s -1s g. 84Q,6 -133 • 850,4 1E7 
-H,9, 841,'l -67. 84'1,6 -19, 849, 7 168 . .-
-14 • 84~.1 -1. 848, o. 64 7. H'l 

". 7. 847,A 14, 84'1,5 16, 65a,3 170 
49, ,:'Sr1 11 'J 75, 850,4 !25. 651. 1 71 
175, 85 2 I 4 225. 852,7 205, 853.4 172 
315, d5 •, 2 316, 8 70 • 173 

ENOTABLE 174 
REACH 60,5 1. g 6J. 81t0, 1 75 
SF.f. HENT 60,5 l N -10 • 176 
NVALUE • 11 177 ' . 
Sfr;r1ENT fJJ,5 2 C 22, 1 78 
NVALUE ,07 179 
S[GHUH 60,5 3 u 287, 180 
NVALUf. ,Od 181 ' ,, 
SECTIQN Ol,5 182 . ,~ ' 

-201. .67'). -201, 853,1 -175 • 652.9 183 
-151, !185?,7 -141, 850,1 -100. 650, 1 s,. 
-60. 65 IJ -~ -10, 650,4 -10. 850,2 185 . 
-5, 84i .8 0. 8lt-6 .3 5. 6 lt6, 6 186 
10. 841,7 2 2, 85,1, 30, 8 53, 7 1H 
36, d5 3, 41. 85 0 ,g 91, 850,1 188 
116. 85 l ,6 1 ~n. 652,7 166. 6 53 .9 189 
236, 85!+,1 2 86, 656,1 ?B7, 8 75, 190 

ENDTABLE 191 
REACH 60,6 1. 3480. 298 0, 192 
SEf.HEHT ~U.6 1 N -6. 193 
NVALUE • 17 194 
SEr.MENT f,C. 6 z C •• 19~ 
NVA~UE .oa 196 
SE C.MEt• T 6.iJ. 6 3 N 408,1 197 
UVA LUE , 17 1 qa 
SECHON oa.& 199 

-104, 87 t • -164. 865, 1 -13 ... 86Z, 7 2 00 
~·-1: \. 

-111+. 86l..4 -7d, 801,6 -01. 856.2 201 I 
-37. d5~.3 - 20. 651t,5 -12. 854,1 202 .. 
-B, 853, -~. 851,9 o. 852, 1 203 
4. 115~.7 8. a53,7 36, 8 54, 201t 
7", 85Lt-, 1 09, 853,8 15 7. 853,8 205 . ' 

l - -~,.. --------~---.. --,···- .. "·- ., ... ·: ..... ,,_. -· --- ----------------



WSP2 XEQ 10/04/77 WEST BRANCII PORUGE CREEK, HI CHI GAN PAGE 11 
RF.V 09/?.3/7p PRELI;II NA.RY FrnAL Rlltl SECTIONS '52.s-~o.g5~ 
LOAD 12/17/~6 

4 I 

-- --------- -----------.-----~--8 a, 8 o LIST OF INPUT OATA------------------------------
177. 85 •• 4 197 • 856.6 24 7. 850.8 2 a 6 ; 
2~7. 657.9 347. 859.1 366. 861. 2a1 
376. 86~.4 3 s.~. 862 ... 't-11. d61.9 208 
4,313. 86,:!. 6 4 68 • 863.9 468.1 8 71. 209 

ENOTA!ILE 210 
REACH +60.65 1. 3 25 • zao. 211 
RE ACH2 60.6 1.5 212 
ROAD 6J,7 2.1 5 o. 50. 213 .. 
CULV1 60.7 1, J 2133 214 
CULV2 3,7 6, 16. 5 853,85 853,'+ 215 
SECTION OJ,7 216 

-10. 87 L. -10, 863,7 •6 D • 862,2 217 
.. 5 0, 861, -25, /l59,8 D • 859,6 216 
25, d5~. 7 5 o. 860,2 60. 860,o 219 
60,1 071, 220 

rnnlA9LE 221 
REACH +60,75 1, 5 o. 50. 222 
REACH2 6' • Ii 1,1 223 '' ,, 
RUCH 60,8 1, 1535, 10 30, 224 
SE.'7MEMT &O ,8 1 N -19. 225 
HV ALUE • 17 226 ,,. 
SEf,t'1ENT 60,6 2 C 20. 227 
IN ALUE ,05 228 
srr.HEIH 60,8 IJ N 148,1 229 
IIVALUF. ,Od 2 JO . 
SCCTION 60,6 231 

-134, 871, -134, a 65. e -129, 863.3 232 
-119, 851, 7 -g4. 1\57,8 -69, 857,o 233 
-44, as1,1 -19, 8 56, 4 -15, 855,2 2 34 • 
-10, 851,t -5. 853,7 o. 853,6 2 35 
5. as·i,t> 1 o. 85<,,5 15, 855, 2 Jf, 
20, 856,4 3 0, 857,9 55, 8 58, t 237 
80, 653, 7 105, 86 0 .5 130, 861,5 2 38 
148, 661,9 146 ,1 873, 239 

ENO TABLE Z OD 
REACli 60,95 1, 1790 • 1500, 2 41 
SE. f,HEIIT E,J,95 1 N -q, ~ '42 
NV A LUE • 0~ 243 
SE r, l"!ENT 60 ,95 2 C 9, 2 44 

,. 
' NVALUE ,05 245 . ' SEC,M[NT oo.qs ~ II 228,1 246 

,., 
NVALUE ,08 2 47 '/ 

S[GTION 6D. 95 2 48 
,•, 

.. t,3. 87':i, -43, 870, -35, 808, 7 249 
•30 • 865,5 -20. 8&3,o •19, 801,5 2 50 .. 

• -' 
________ ,... --=-..... - ... - -~-· --- ,_ .. ------=---· ------------------



HSPl XEO 
RE~ 
LOAD 

10/0<,/77 
OS/?. 3/76 
12/17/76 

WEST BRANCH PORTAGE 
PRELIHI ~ARY FINAL RUN 

CREEK, HICljIGAN 
, SECTIONS 52.5-6 (.95• ., 

' 

-- •---- ---- ..... -------------- .. --8 DI 6 0 

ENOTABLE 
RE/ICH 
RE/1Cti2 
COMPUTE 

-14. 861) ,4 -9. 
o. 856,.7 4. 
11, d5i,6 21• 
65. ' 65-l.2 88. 
153, 661,7 1S6, 
2?8, 867,5 22R,1 

+60.95 
60,-35 
1lf, 7 

LIST OF INPUT 
857, 2 
656 .6 
659.6 
b56,1 
66 3 .2 
876, 

OATA------------------------------
-4, 856.3 251 ' 
9. 657,6 252 
61, 859,4 253 
101. 656,1 254 
213, 666,2 255 

2 56 
2 57 
2 56 

_ 2 =9 
---~- 5q7 

.............................................................. ENO· OF 80~80 LIST------------------------------

. ' 

• _________ _,,_,__ ________ =---

, I 

PAGE' 12 

--·~-·---

, . 

\•,,, 

·, 

' ' . ,; 

• 

,,., 

-



CO:iPUTE 1~.7 55.1+ 14.7 597 • 

., 
-----••--•--••-•••-••••--••••STARTING DATA FRON GIVEN ELEVATION••--•-••••---•-•••--•---------

• 
.. 

" 

. ' .... t. 

·lt ·. 

" 
l' 1,,; 1• 

,I 

' i ., 

( - -.. --------·-------,..-.- ______ .,.,_ .- --:.:....---. "' 
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J 

I 

,., 

HEST BRANCH PORTAGE CREEK, HICHIGAN WSP 2 XEU 
REV 
LOAD 

10/Q4/7r 
~S/2 3/7p 
12/17/~6 

PRELal~ARl FINAL RUii ,SECTlot1s'52.s-&c.'IS• 

RATING TABLE FOR ScCTION 14 .7 
NO, ELEV AREA 

0 808,'JO 0 ,0 
BANK FULL A 1 1 _ 1 76 .2 •> ...... .... 

1 -812,01 -2?.4,8 
2 813, 12 567,9 
3 8:!.-l.46 688,9 .. 814, 20 958, 0 

SF.GHENT TABLE FOP. >ECTION 1 Lt .• 7 

CSH TOTAL 

OA= 
CFS 

o.o 
c, . 
J ....... 

75 • 0 
140.0 
180.0 
275 • 0 

l 
N 

f 

1.0 
---------ACRES FLOOOEO-------
OAHAGE . CHANNEL NOH-OAH 

' 0. C 0 
·O, 0 0 
o. 0 0 
o. a o 
0, 0 0 

SEG NO 
2 
C 

• n ' U• U I,. 

o. 0 0 
0,00 
0, 00 
O. 0 C 

J 
N 

o.co 
,Q, 00 
0,00 
a • o o 
G, 00 

· CSH 

75·. 00 
140.00 
180.00 
275. 0 0 

PAGE 13 
' 

CRIT 
ELEV 

,8o'l.7 
81 o. 0 
810, 1 
610,S 

FRICTION 
SLOPE 

• 00 013 
• 0 0 co 7 
.00001 
• 0 0 00-1 

-~.4-------------------~------------~----------------------------------------------------------------------------------~: 
_ 1 OISCHA•GE CFS 

75, VELOCITY FPS 
2 

140, 
3 

180, 

OI8CHA,GE CFS 
VELOCITY FPS 
OISCIIA•GE CFS 
VELOCITY fPS 

275, VELOCITY FPS 

1 ELE~ 
2 ELEV 
3 ELEV 
4 ELEV 

812,01 
-313,12 
;t3,<,~ 
814,20 

KO. 
KO 
KO 
KO 

75. 
,49 

14 0 • 
, 41 

180, 
,43 

275. 
,47 

6'451. 
16632. 
21246. 
3 2 741, 

6, 65. 4, 
• 11 ,51 ,09 
18, 95. 26, 
, 14 • 4'1 • 11 
25, 114. 41, 
, 16 ,53 ,13 
~o. 154. e1. 
, 19 ,59 ,16 

'44 7 • 5720, 2 83. '•' 
2207, 11513 • 31 72. 
291 <,, 13577, 4755. 
4771. 18558, 9412, 

• 

., 

l~ .. ,, 

' ................ 

-



•I• 

MSP2 XEQ 10/ 0•177 HEST aRANCH PORTAGE CREEK, ~ICHIGAN 
REV OS/23/7{> PRELIHI.~ARY FINAL R.UN SECTIONS '52.5-6 (.95+ 
LOAD 12/17/76 

RATING TABLE FOR s ::err ON. 52 .s 
NO, ELEV AREA 

0 810, •O o .o 
1 812 ... , "8 .o 

RANK FULL 813.0 116,1 
2 813, 35 191,2 
3 613. 66 272 .3 .. 81•,H •56,2 

SEGMENT TABLE FOR' SECT ION 5 2. 5 

CSN TOTAL 

DA= 
CFS• 

0,0 
75. 0 

11 Et. 2 
140.0 
180.0 
2 75, 0 

1. 
N 

,f 

1,0 
---------ACRES FLOOOEO--~----~ 
DAMAGE CHANNEL NON-OAH 

· 0 • 0 0 
.o, 0 0 
o. o a 
~. a a 
0, 0 0 

SEG NO 
2 
C 

o.oo 
o. o o 
0, 0 0 
o. 0 0 
0, 0 0 

3 
N 

0 • 0 IJ 
0,00 
o.oo 
o.oo 
0,0 • 

CSl1 

75 • 00 

1 .. 0.0·0 
180,0C 
Z 75, 0 0 

PAGE 1• 

CAIT 
ELEV 

811,lt 

811,8 
812. 0 
812,6 

FR.IC TIOH 
SLOPE 

• 0 B 255 

,Cfl!26" 
• 0 0 10 7 
• ~ 0 071 

--,--------------- --- ·----------------------------------- .. ----- ---------- ---- -- --------- ... ---·-----· ---------- -------- -·-- ........ 
1 OISCl-!A'"GE CFS 75, 1, , ... o. 

75. VELOCITY FPS 1, 6 7 ,17 1, 67 0,00 
2 D!::CHA~GE CFS 14 0 • 21. 113. o. 

140. VF.LOCI TY FPS 1.37 .23 1,51 0 , 0 0 
3 OISCHA~GE CFS 18 I)• 53, 121. 0. 

1RO. VELOGI fY FPS 1, 2 8 ,29 1,45 o. a o 
'• OISCHAKGF. CFS 275 • 117, 158. o. 

275. VELOC !TY FPS 1,09 .3 .. 1.38 0 • 0 0 

1 ELEV dl 2 ,· .. 7 KO 147 8 • ... 147Lt. 1. ., 
2· ELEV 813,35 KO 3844. 664. 3180 • 1, 
3 ELEV 813 .66 KO 5•10. i.. .. 2. 1968. 1. .. ELEV ~1';.33 KO 10 2 .. 9. .. 2 6 7, 5980 • 1 • 

. , I . ., 

,, 

' .. 
• ~•~ I • ', ·: ~. ; 

: ' 

••• , 

' 

.•. 

-



COEFK 
1•2693 

OCR IT 
t.5711 

OCP. IT ' 
1.r,~97 

DCP. JT 
1 • #.11. 50 

OCR IT 

I!, 

. :,, 

·! ,,, 

· A1(0 OGTAK 
,g7 •37 • 2(1·96 

809, 75 i<a,;RIT: 
1. 30 97 , 2f>1't 
610,:L5 KilCRIT:, 
1,4179 .2518 
810.:iz KaSRIT: 
1,5772 ,2 31'6 
B!u,69 KBCRIT= 

~~-.1; 

ei 

. , 

''. 
.\ 

SIGHA 
TABLE OF ~ALUES FOR SIP~ EQUATION 

O~:E OKS H ALP~•A 
• 7861 0.00110 o."cio oo 

' 
.5 858 1.0000 

.7029 o.oocio o. 0000 .4979 1.030,0 

, 6756 Q. OOCIO 0,0000 ,4 712 1,0000 

, 6355 a.ooc,o o. 0000 • 43JJ 1, OJ] 0 0 

• 
ALPHA2 ,BRIOA APPAR ~EXIT 
1.0000 109.4564 469 • E282 453. 2393 

1. oo o o 140·• 12 74 707.0498 689. 8581 

1,0000 151,1041 79&.4787 778, 9787 

1. oo o o 175,06d4 1007,3157 976,6.015 

,, 

., 

'. j :, 

.f • 
,_,j.,, 
-.,.,,. 

•' 

· .. ! 

\· ·i ~ .. 
'/ 

I:, 

,: \' 

'• 

41 



... :, 

'· 

WSPZ XEQ 10/04/77 
Ri:V 09/2J/7p 
L.OAD 12/17/~6 

BRIDGE TYIP~· Z 

. .J • . I 

"!, '! . '1~-. 
-,• I 

-

WEST BRANCH PORTAGE CREEK, NICHIGAN 
PRELINI.NARY FINAL RUtl SECTIONS '5z,s-,,C,95+ ,, 

ROAD SECTION 53,0 

NO, HH CFS HL TW 

0 80 8, 60 o. 00 , 0 • 0 0 0 II O 0 
1 812,56 75.00 ,04 812 ti 52 
2 813. 42 140, DD · , 04 813" 38 
3 81J, 72 180, 00 • 04. e1J .. es 
4 614,'+J 275,00 , 06 81'+t• JS 

NIN ROAD ELEVA TI IJN 817'.60 

GIRDER BOTTON ELEVATION= 816,00 

P-GE 158 • 

.---._ ,•l ., 
CSH. 

o.oo 
75,00 

140,00 
B0,00 • ~- i' 
275,00 ' .. ( ' .. . .. 

OP'ENI NG NO,= 1 

,., 
'.' 

( . .,,rl 

. •' 

· I ,; ... 

• 



.,., 

WSP2 XcQ 
REV 
LOAD 

10/04/77 
09/23/76 
12/17 /76 

I 

RATING TAeLF. FOR SECTION 
NO, ELEV 

0 61)6,60 
AANK FULL 811.tt 

1 1612.50 
2 613, 42 
3 613, 73 
4 814.43 

WEST BRANCH PORTAGE CREEK, HIC~IGAN 
PRELIHHARY FINAL RUN . ,_.SECTIONS 52.5-6 (.95 • 

53.1+ 
AREA CFS 

o.o 0, 0 
116 ,1 51.8 
409,6 75 • 0 
645,5 140,0 
732,4 18G.O 
939,g 275.0 

DA= 
" 

1,0 
---------ACRES FLOODED-s-----
DAHAGE CHANNEL NON-DAH 

. 0, 0 0 

·O • 0 0 
O,H 
0, 0 0 
0, 0 0 

. -·-- ----·•·- -~ ... 

0 • 0 0 
0, 0 0 
0, 0 0 
o. a a 
0, 0 0 

0 • Q O i.. 
·o. o o 
o.oo 
o.oo 
0,00 

SF.GHENT TAOLE FOP. $£CT ION l;i 3. 1.+ 

CSH TOTAL 1 
N 

SEG tW 
2 
C 

J 
N 

CSH 

75, 0 0 
14u,o·o 
·160,00 
21s. a a 

PAGf 16 

CliIT 
ELEV 

!1'. 

80 9,6 
6i o .2 
610 .4 
811, 0 

. .. . . . 

F?.IC TIUN 
st.Ii PE 

.ooooi. 
, DO OD 7 
, OD co 6 
, 0 D 00'3 

- - --.------ ------------------------- ----- ----------------------------- ------------------------------------,' 1 OISCHAF;GE CFS 75, 
15. VELOCITY FPS ,34 

2 OISCHA,GE CFS 140, 
1'- 0 • VELOCITY FPS ,37 

.l O!SGl• -A~.GE CFS idO, 
16 0, vELOCITY FFS ' ,1 

4 DI'.)CH1H'G::'. CFS 275. 
27 5 • · VELOGITY FPS ,46 

1 . ELEV 812,56 KO 8926, 
2 ELEV 813, 42 KD 16 696, 
J ELEV 813.73 KD 2 0 064, 
4 ELEV d1s,43 KO 2a 973. 

' 

-

30, 45, 
,10 ,42 
69, 71, 
,14 ,50 
92, 66, 
,16 , 56 

1 L+ 8 • 12 6. 
, 2 0 ,67 

3L+86. 5439, 
6171, 8521, 

10216, 9836, 
15613, 13257. 

O, 
0,00 

0, 
,OJ 
o. 

,05 
1, 

,0., 

1, 
J, 
9, 

112, 

J J 
,.,,' •. 

'1,'' ,, 

'•j 

-

., 

,_, 
, .. , .. 



WSP2 XEQ 10/04/77 WEST. BRANCH PORTAGE CREEK, HICHIGAN 
REV 09/2 317p 

· LOAD 12/17176 
FRELI11INARY FINAL RUN SECTIONS '52,5-60.95 • ., 

RAT ING' TABLE FOR Sc CTI ON 53 .q+· DA= 1,0 
NO, ELF.V AREA CFS -~-~-----ACRES FLOOOED--------

OAHAGE CHANNEL NON~OAH 
u 610,00 o.o o.o 
1 612.57 106,9 75@1 0 0 ~ 0 Q Odl C o~oo 

BAIJK FULL 812.6 116 ,1 77.5 o. 0 0 0, 0 0 o.oo 
2 613,42 316.9 140.0 o. 0 0 o. 00 o.oo 
3 61J.73 400,3 180.0 0 • 0 0 o. 0 0 o.oc ,, 814.44 5'3S .1 275.0 Oe O ll 0, 0 0 i),00 

•ti 
SEGMENT TABLE FOR. SF.r.TION 53.9 • 

SEG NO 
CSH TOTAL 1 2 3 

N C N 

CSH 

J'.5~oo 

140,00 
160 • 0 0 
275,00 

PAGE H 

•'·C~IT 
ELEV 

,lj r, 

FRICTION 
SLO.FE 

,00046 
,000~3 

811,4 
811,6 
812,2 --···. 0 0 034 ··--·:,-

---· --------------------~-----------------. ----------------------------------------------------------------------------. 1 OISCHAtCGE CFS 75. 
75, VELOCIH FPS 1. 08 

2 DISCHARGE CFS 140 • 
140. . VELOCITY FPS ,84 

3 oISGNA~GE CFS 13 0, 
1'1 0 , VELOCITY FPS .63 

4 DISGH~~G~ CFS 275; 
275, VC:LOCITY FPS • e o 

1 ELEV 812,57 KD 2464, 
2· ELEV 8 11, 42 KO 6442, 
3 ELEV d13,73 KO 86a 1. 
4 ELEV 814, 44 KO 14 83 8, 

-f•••""SECT. 5~, 1+ KD VALUES REVERSC:D ON 

- ,. 

8, 67, 
,16 1.10 
4 7. 93, 
, 21 1.00 
71, 109, 
,24 1,03 

132; 14J; 
,29 i. 06 

127. 2 .13 7, 
2017. 't't2't. 
33s6. 5335. 
7049, 7787, 

SEGMENT 1 AT ELEVA TI Oil 

o. 
o.oo 

o. 
0,00 

o. 
0,00 

!]; 
,08 

1. 
1, 
1, 
z. 

82 0 ,80 VALUE CHANGED TO 

·, 

EQUAL PREVIOUS 

' 

VALUE••••• 

•;•;' ., 
I • 
·/ 

' ' 

,., .,, 

.·,1,. . 

• 



COEFK AKO DGTAK SIGNA 
.5304 .5304 0.0000 0.0000 
OCR IT 811.~2 ~O~RIT= 

1. ~5<;q· 1. 359 9 0.0000 0.0000 
OGR IT 812.08 KBCRIT= • 

1.&:iFi11 1, H,11 o.ucoo 0.0000 
OCR IT 812, 10 KB•~RIT=. 

2.12 .. ~ 2.1248 0.0000 0.0000 
DC P. IT . 812.27 KOGRIT= 

,i:, 

!1 

.. 1,,. I 
. r, · i1i t,:·· ,1• 
,I., 

,:e 
,'• 

TABLE Of VALUES FOR BPfl EQUA"f ION 
DKE DK.~ ·H ALPHA ALl>HA2 

0.0000 0.0000 
f • 7042 1.0000 1.IJOOO 

0.0000 0.0000 .4608 1.0000 lollOOO 

0. 0 0 00 o. oo o o .3881 1.0000 loilOOO 

o. 0000 0.0000 .28lt5 loOJOO 1.1]000 

BRIDA ,APP AR 
28.7900 85.4901 

42.2732 24 7 • 1259 

47.1699 328.4559 

58.<;908 451. 5917 

·' 

· . 

'. ! 

l IEX IT 
55. 109.87 

207. 15983 

291. :1330. 

484.1643 

., 

:• ·: ·~ 
' ' •! 

. 'i 

. 

i,r 
'' . 

• 



1\'. 

.WSP2 XC:Q 
P.EV 
LOAD 

.•. ,,1' 

10/ 0 4/77 
05/23/7& 
12/17/7& 

i 

BP.IOGE TYPE 2 

. ; 
I 

, . ., . ·;t r:, 
-1 

-

WfST BRANCH PORTAGE CREEK, IIICHI GAN 
PRELI~I~ARY FINAL RUN SECTIUS 052,5-GC,95·• 

NO•· 

0 
1 
2 
3 
4 

.. 
ROAD SECTION 54,0 

HW CFS UL 

810,40 o.oo o.oo 
812,59 75. 00 ,02 
813.62 14 o. a o • zo 
814. O? 180,JO ,34 
814,72 2 75, 0 0 ,28 

HIN ROAD ELEVATION 

GIRDER BOTTOH ELEVATION= 

~ 

TH 

o. 00 
812 • 57 
813, 42 
813, 73 
814,44 

813, 70 

814,70 

·p_AGE 188 • 

CS:1 

,' 0 .oo 
75,00 

140,00 
160,00 !I 
275. 00 ,, . 

··-~ -· ~ ~*-•··--·~ 

OPENING NIJ,= 1 
I•', 

•' 

,, 

-~· :;-\.,. 
,! 

·'. 
'·1 

~-



'" 

WSP2 XEQ 10/04/77 
REV . OS/2J/7p 
LOAD 12/1 7/76 

WEST _BRANCH. PORTAGE 
PRELIHHARY FPML RUN 

CREEK, HICHIGAN 
,.SECTIONS

0

52,5-6C,95• 

I ~ 

RATING TABL~ FOR S~CTION 54,l• OAaa 1,0 
NO, ELEV ARE/I CFS ---------A CRl'S FL OOOE •- -- -- -- a 

OAHAGE CrlANNEL NON-•AH 0 81•].80 0 .Cl 0, 0 
RANK FULL 8 11 ,4 3 • ~I 22, 6 0, 0 0 0, 0 0 0,00 

1 812, 79 &3,6 TS,O .Q, 0 0 0 • 0 0 ·O, 0 0 2 613, 71 189,7' 140,0 0, 0 0 0,00 o.oc 
3 814,13 263 ,E, 160,0 0,00 o. 00 0,00 
4 814,77 38 1 .a, 275, 0 0, 0 0 o, o a · 0, 0 0 

SEGME~-n TABLE FOP., 'ii:-:TION 54. !+ 

SEG NO 
CSH TOTA.L 1. 2 3 

N C N 

PAGE 19 

CSH CRIT FRICTION 
ELEV SLOFE 

75,00 811,9 ,00415 
140,00 812 ,2 ,00198 
160,00 812, 3 , 0 0 144 

· 275,00 812,6 ·····• a a 12.c 

- -------~------------------------------------------------------------------~---------------------------------1 DISCHAFGE CFS 7'5. 24, 
75, VELOCITY FPS 2. 0 5 , 57 

2 DISCHAFGf. CFS 14-C, 69, 
140, VELOCifY FPS 1. 66 , 44 

3 DISCHARGE CFS 1~ ,) • 10 2, 
180, VELOCITY FPS 1. 4 5 ,46 

4 DISCHA~G£ CFS 27'5 • 176. 
275, V~LOCITY FPS 1,39 , 53 

1 ELEV 012,7 • KO 1161.+, 375, 
2 ELEV 013.71 KO J122, 1495. 
3 ELEV ~ 14. 13 KO 412 7, 261.+f.+~ 
4 ELE1 314.77 KO 79213, 5051 • 

,..,. .• .,..,SECT-. 54·, 5 KO VALUES REV~RSEO Otl SEGMENT 1 

- .,.. - ; -
~ 

51, · 
2, '+7 
71, 

2,24 
11, 

2,10 
97, 

2. 19 · 

785 • 
1610. 
205 g. 
28JO, 

AT ELEVA fION 829,00 

o. . . ' l 

,36 
1, 

,35 
1, 

• JO 
2, 

,31 

4, ·. 
16, 
24, 
47, 

VALUE ~HANGED TO EQUAL ~REVIOUS VALUE••••• 

• 
•\•.~; 

i'"' 
. V 
j 1\ 

. ·j 

. ~t 

,- • ••-I' 

' :l 

... 

--



"· 

WSP2 XEQ WEST BRANCH PORTAGE CREEK, HICHIGAN 
REV 
LO~_O 

10 / o 4/7 r 
09/2317~ · 
12117/7& 

PRELIHIMRY FINAL RUH SECTIONS 
0

52.5-6(095 • 

RAll~G TABL!: FOR o;:::i:-r.TT nN.. 5«. ;5 
. tio, ELEV AREA 

0 819.00 0 .o 
BAttK FULL 819 .6 J .g 

1 d2 0, 76 50 .2 
2 8 21, 18 62 .6 
3 821,,.6 11,. .g ,. 821,92 190,6 

SEGl<ENT TABLE FOP. ·,ECTION 54. 5 

CSH TOTAL 

DA= 
CFS 

o. 0 
25. 6 
75. 0 

140. 0 
18 o·, o 
275.0 

1 
N 

., 
1.0 

---••••-•ACRES FLOODED-----••• 
OAHAG E CHANNEL HON-DAH 

o.oo 
0 .o 0 
o.oo 
0 • 0 0 
0 • 0 0 

Sf.G HO 
2 
G 

o. 0 0 
o. 0 0 
0, 0,0 
o. 0 0 
0 • 0 0 

3 
N 

o.oo 
0,00 
0 • 0 0 
o.oo 

. 0 • 0 0 

CSl1 , 

75. 00 
140.00 
180.00 
275,00 

PAGE 20· 

CRIT 
ELEV 

82 0 .1 
820.lt 
820.5 
8~0.8 

' '' 
. - t;. ,' 9_; 

FRICTION 
SLOPE 

• DD 715 
.00956 
,00 918 
.oo 704 

___ .., ____________ -. ------ -- -- .------------ -- ------------------------·----------------------- ___________ .,. _______________ -----~ 
1 DISCHARGE CFS 75. 23. 51 • o. 

75. VELOCITY FPS 2:,t,. 7 .n 2 .qo .&7 
2 OISCHA~GE CFS .. ,.,, , .. n• . ....... u • -UO 7LO LO 

140. VELOCITY FPS 3.29 ,82 4, 0 1 ,65 
3 DI SCHArtGE CFS 18 0. 68, 111. 1. 
180. V~LOC IH FPS. 3.45 , 78 4, 24 .6·g 

4 OISCHAGGE CFS 2t5, 140, 134. 1 • 
275, Vt.LOCIT~ FPS J. 0 8 ,89 4. 23 .70 

1 ELEV i:120,76 Ku 685 • 269. · 612 • 4, 
2 ELEV 821,18 KO 1 Lt32 • 492. 9Jlt • &. 
3 l:"I l:"\I 0,. ,.< vn • Ote. .:, <07 4 .. ,,. .,. 

iu • ........... •Jc.. .I. ..... ., nu .I. ,;;JOU t o,,~ • .L l. ( 7• 

4 EL ~V f\21.92 KO 3 256, 162 3. 1616. 17. 
•••• .. SF.CT ,51+,9+ KD VALUES REVERSED ON S EGHENT 1 AT ELE ~ATION 833. 70 VALUE CHoHGED TO EQUAL PREVIOUS VALUE••••• 

,I 

.. /·r~ 
•; 

• \1 

'' 
,. 

t ~ . . 

. ,. 
'!·'." 

·' 

• 



,. 

WSP2 XEQ 
REV 
1.0AD 

10/04/77 
09/23/70 
12/17/~6 

RATING TAUL~ FOR Sc CTI ON 
HO. ELEV 

0 823,70 
BANK FULL. 8 2,. 3 

1 825,50 
2 826,26 
3 8 26. 40 
4 826,78 

' 

WEST BRANCH POP.HGE CREEK, 11ICl!IGAN 
PRELIHHARY FINAL RUN ,.SECTIONS 52.5-& lo95•' 

5£t .g+ 
AREA CFS 

·o .o o.o 
3,9 25.0 

5 2. 7 75.o 
131.2 tt..o.o· 
154 .3 180.0 
218.5 21s.o 

DA= 

,f 

1.0 
---------ACRES FlDDOEO-------
OAHAGE CHANNEL NON-DA• 

· 0, 0 0 
0. 0 C 
o. o a 
0, 0 0 
0 • 0 IJ 

0, 0 0 
0, 0 0 
0,00 
0, 0 0 
0, 0 0 

o.oo 
·O. 0 0 
C, 0 0 

-o.oo 
0,00 

SEG•ENT TABLE FOP. S~.CTION S.tt. 9+ 

CSH TOTAL 1 
N 

~EG NO 
2 
C 

.J 
N 

. CSH 

75 .oo 
140,00 
180. 0 0 
275 .oo 

PAGE 21 . 

CRIT 
ELEV 

824.8 
825.1 
825.2 
825.5 

FRICTION 
SLOPE 

.oo 634 
,OD 428' 
• 0 0 499 
,00 49·7 

1 DISCHARGE CFS 75, -~---------------------------------------------------------------------------------------------------------------------~ 24, 51 •. 0, 
75, Vf.LOCITY FPS 2, 36 ,70 2. 79 .59 

2 DISCHA~GE CFS 140, 59, 80, 1, 
140 • VELOC.ITY FPS 2, 36 ,58 2. 94 • 49 

3 or::;cH-A~.G£ CFS 18 0. 84, 95. 1, 
1 Fs O • VELOCITY FPS 2, 5 7 .68 3. 29 .55 

4 DISCHa,GE CFS 275. 149, 124. 1, 
275, VELOCITY FPS 2. 61 . • 82 3. 71 , 61 

1 ELE\/ 825,50 KO 941). 293, 643. 4. 
2 ELEV d26,26 KO 2113, 8.3 8. 1265. 11. 
3 ELEV i> 26 ,40 KO 2 so 8, 1098. 1397. 13, 

• ELEV d26.78 KO 3 d93. 2068, 1785. 21, 

. '.' 
!,,.:;l : . 

I ' 
-/ 

'I 

• 

• 



WSP2 XEQ 10/0lo/7T 
REV 09/23/7!, 
LO~D 12117/~6 

I 

'. 

OPENING 
NO, 

1 

.:, 
,! 

.• f . .! 

;>I :4,t' \f 

'· 

' ' 

• 

WEST,8RANCH PORTAGE CREEK, HIGHIGAN 
PRELI~I MRV FrnAL RUN , .SECTIONS '52 ,5-6 I ,95• .. 

ROAD SECTION 55.0 

NO, HW CFS HL TW CSH. 

0 824,62 0. QQ I o. o o 0 • 00 0,00 
1 82 7, 01 75, 0 0 1, 20 825, 81 75,00 
2 826,03 140,00 1,52 826, 51 140,00 
3 828,51 160,00 1,84 826.67 18C,OO ,. 829,69 275.~0 2,64 827,05 275, 00 

HIN ROAD ELF.VAT):ON 836,10 
NO, CULV. HEIGHT WIDTH LENGTH U/ S CULIIERTS COOE OR OIAH INVE/;T 

1 32111, 9,53 13,52 144,70 8Z4,6Z 

DIS . I NI · 
INVERT COEFF 

d24,02 ,038 

PAGE 22B 

'. 

• '. ' ' 

• 

.· 

• 



WSP2 XEO i0/04/77 
Ri:V 09/2 3/7f, 
LOAD 12117/76 

RATING T A8Lf. FOR S'.:CT!ON 
NO. ELEV 

0 8 ?.4. 1~ 
l 827.11 
2 828,11 
3 82 8. 58 

BANK FIJLL ~28-. 8-
4 829.74 

WEST BRANCH PORTAGE 
PRELI HI NARY FINAL RUN 

CREEK, HICHI GAN 
SECTIONS '5z.5-6(.95 • •.· 

f 

55 .1+ OA~ • . n .. " 
AREA CFS ------••-ACRES FL OODEO-•- -•-.--

DAMAGE CHANNEL NON-DAN 
0 .o o.o 

34 .8 75 • 0 · o. a o o. 00 o.oo 
59 .1 140.0 ·-a, a a O. 0 C ·O • 00 
12.7. 180. 0 0, 0 0 o. 0 0 .0, 0,11 
7 9 ,4 1'l7.'l 0 • 0 0 o. 0 0 0,00 

110 ,3 275. 0 0, 0 0 0,00 o.oo 

SEGMENT TABLE FOR SECTION .55,1+ 
SEG NO 

C5H TOTAL 1 2 ·3 
N C N 

PAGE 23 
' ' 

CSH CRIT FRICTION 
ELEV SLOPE 

1'.5 • 00. 826.1 .oo 190 
140. 0 0 826.5 • 00 154 
180.00 826.8 .oo 1H 

2 75. 0 0 827.2 .• 0 0 09-~' 

--·---------------------------------·---------------------------------------------------------------~--~----~--~--------' ' . 
1 • I SCHAi'.GE CFS 

75, VELOCITY FPS 
2 DISCHARGE CFS 

1l+0 • VELOCITY FPS 
3 DISCHARGE CFS 

18 0, VC:LOCI TY FPS 
4 DI SCHA,'..;GE CFS 

275. VELOCITY FPS 

I ELEV 827,11 KO. 
2 ELEV 628.11 KO 
3 ELEV 
4 6 29, 74 

-

KO 
KO 

75, 
2,16 
1l+ 0 , 
2, 3 8 
150 • 
2, l+ 6 
275. 
2,52 

1 722. 
3°5& 3. 
4701. 
8928. 

0. 
0,00 

0 • 
o.oo 

o. 
0,00 

o. 
o. a o 

1. 
1. 
1. 
4. 

75 • 
2, 16 
140. 
2. 37 
18 •• 
2, l+8 
275, 
2,51 

172• • 
3561. 

o. 
0 • 0 0 

o. 
o .oa 

o. 
0,00 

o. 
, 53 

1. 
1. 
i. 
q. 

• 

,, 

• 



WSP2 XEQ 
REV 
LOAD 

10/04/7'T 
09/;!3/7& 
1~/'.l7/7i6 

HEST BRANCH PORTAGE tREEK, HICHIGAU 
P'RELIHINARV FINl,L RUN ,.SECTIONIS '52,5-6(,95• 

4 

-- ------ ---••-• •-·•----------,..-8 0/ 8 0 LIST OF I NPLI T 
CHMJGE •ISCH:RGE OATA-------------••-;;;--~--------
DISCHARGE -!, 75, 1 'tOI. 
E'ND 
COMPUTE · 55,2 +57,75 55,1+ 

166. 226, 599 
600 
6 01 

-----•---•-------··---•--------EN01 OF 80/80 ------- .. --, LIST-------------~------

... ------'" 

'" d, 

'.,; ,f 
• /1 • •~ I 'jl< J I,: 

,l .. 

•-1 

PAGE 24 

. \'' 
• 1; " 
, . 

', 

'. 

, .. 

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

,; 

• 

=~ ..... ' 

·41 



"' ,._ . ,_ 
"' + 

N 

"' "' 

"' ... 
:, 
a. 
-r. 
0 ,., 

•• 

I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ,. I 
I 
I 

. I 
I 
I 
I 

"' z 
0 
M ... .. ... 
:, 
a. 
lC 
0 
tJ 

Ill 
:, 
0 ... 
> 
UJ 

"' 0.. 

z: 
0 

"' ... .. ... .. 
0 

"' z ... ... 
O' .. ... 
en 
I 
t 
I 
I 
I 
I 

' I 
' • ' ' I • 
' I 
I 
I 
I 

' I 
I 
I 
I 

' ' I 
I 
I 

l - ; 

.. 

·,..-.. -
·J'"·i 



f, 

WSP 2 )(EQ 
1;£v 

· l,'OAD 

10/0t+/77 
0 9/2 3/76 
12/17/76 

~EST BP.ANCH PORTAGE CREEK, NICHIGAN 
PRELIHHARY FINAL RUil ,SECTIONS '52,5-1>0,95 • 

I 

RATIHG TAGLE FOR S!CTIOtl 55,2 
MO. ELEV AREA 

0 826,10 0 • D 
1 828,00 24.2 
2 821l,67 38 .4 
j 829,05 4 7 .2 
4 H30,0J 74 .1 

SEGHENT TABLE FOR SECTION 55,2 

CSH ·TOTAL 

C,FS 

0,0 
75 • 0 

11+0. 0 
1 168.0 
220.0 

1 
N 

DA= 
" 

1,0 
---------ACRES FLOODED--------
OAHAGE 

o. 0 0 
.o. 0 0 
0. 0 0 
0. 0 0 

SEG NO 
2 
C 

CHANNEL 

O,GO 
o, a o 
0,00 
o.oo 

3 
N 

NON-DAN 

o.oo 
0, 00 
a. o o 
o.oo 

cs" 

75, 00 
140,00 
168 • 0 0 
Z 26, 0 0 

PAGE 25 

CRIT 
ELEV 

827.5 
827.9 
828.i 
828.lt 

FRICTION 
SLOPE 

· .oo 552 
;co 504 
,00400 
,00219 

_ ... --------·- .. ---------- .. ----------- -~---- ·• ----------------------- -- ---- ... ---- ---------- -·---------- -----· -------------- - ---
, . l Oil SCrlARCE CFS 75. 0. 75. o. 

75. V'ELOCITY FPS 3.11 0,00 3, 09 ii ,0 D 
2 OIISCHA ~GE CFS 140 • 0. 140 • o. 

1 Lt O • ~•ELOCITY FPS 3. 66 o.oo 3,65 Cl. 0 0 
3 Qi!SCHAFGE CFS 16 8. a. 168 • 0 • 
1~8. VELOCITY F~S 3, 51 o.oo 3.56 Cl, 0 0 

4 OISCHASGE CFS 22 6. 0. 226. 0. 
2 2 6 • VELOCITY FPS 3~ 06 o.oo 3. 05 01. a o 

1 ELEV d28,00 'KO H09, 1, 1001. 1. 
2 ELEV 82d,67 KO, 1972. 1. 1970. 1, '; 

3' EtEV 829,05 KO 2 ~56 • 1. 2 65 t. • 1, 
4 ELEV 830,03 KO 4 825 • 1. 4822, 1. 

~· it. 
I:•, 

j; 

1- ,~ 

• 

i: 

' ' •~f 

"" 

-



,r 

WSP2 XEQ 10/0•l77 
RH 09/23/16 
LOAD 12/1706 

WEST BRANCH PORTAGE CREEK, HlCttIGAH 
PRELIHHARY FINAL RUN ,.SECTIONS 

0

52,5-60,95 • 

RATING TAfllf: 
NO, 

D 
1 
2 
3 

C'f\O <..~=ll"T'T n•t 
I Vi', ~• ..... l~IUl'C 

ELEV 

8 21. 60 
62 9, 50 
dH,05 
830,35 

• · 831,0•· 

AREA 

0 .o 
25,6 
36 ,9 

"3 ·" 
59 .1 

SEGHENT TABLE FOR SECTION 55,6 

CSH ·TOTAL 

CFS 

o.o 
75.0 

140,0 
H,8, 0 
22 6, D 

1 
N 

. . ••• 

.. 
---------ACRES FLOOOEO-••••••
OAHAGE CHANUEL NOtl-OAH 

0, 0.0 
o. 0 0 
0. D 0 
o. o a 

-- -- -·· 
SEG NO 

2 
C 

o. 0 0. 
o.oo 
D, 0 C 
o.oo 

3 
N 

o.ou 
0 • 00 
0, 0( 
o.oa 

CSH 

rs. oo · 
1•0.00 
168,00 
226.00 

PAGE 26 

C~IT 
ELEU 

828,9 
829, 3 
~29,5 
829,8 

FRICTION 
SLOPE 

• 0 D •29 
.oo 517 
.oo .. 66' 
• DO 3•8 

---------.-------------------------.------------------- -------------------------------------------~------------------ ,-,· 
' 

1 QISCI-IARGE CFS 75, 0 • 75, o. 
75. VELOCITY FPS 2. 91 o. _o o 2,90 0 .o 0 

2 u ISCHA liGE CFS 1t..0 • 0. 140, 0. 
140, VELOCITY FPS J. 79 o.oo J,19 0 .o 0 

3 OISCHA~GE CFS 166, o. 166 • o. 
1n a. VHOC-ITY FPS 3. 8 g 0, 0 0 3 ,8 7 0 .o 0 

• O!SCHAr::GC: CFS 226, 0. 22 6, 0 • 
220. VElOGlTV FFS J~ 8 3 0; DO 3.~2 o.oo 

1 ELEV 82-9 ,50 KO 11•5, 1, 11.J. 1, 
2 ELEV 830,05 KO 1 qLt8, 1. 1945, 1, 
3 ELE~ 830,35 KO 2 455, 1. 2Lt52, 1. 
4 ELEV B 31. 0 4 KO 3 832, t. 3829 • 1. 

'. 
'' 

,ir,·, 

,· 



,, 

WSP2 XEQ 
REV 
LOAD 

1010.,n 
09/ ?.3/ 79 
12n 1n6 

I 

RATING TAP.LE fOR SoCTION 
tlO, ELEV 

0 828,3~ 
1 629,81 
?. 830,41 
3 8 3 0, 66 

.4 631,26 

SEGHEIH TABLE FOP. SECTION 

WEST. BRANCH PORTAGE. CREEK, MICHIGAN 
FRELHIINARY FINAL RUN SECTIONS 

0

52,5-61,95+ 

55 .7+ OA= 1,0 -
AREA CFS ---------ACRES FLCOOEO--------

DAHAGE CHANNEL NON-OAH. 
0 .o 0,0 

2• ,6 75 • 0 · 0• 00 0, 0 0 o. 0 0 
36 .7 t'tO.O 0, 0 0 o. 0 0 0 • 0 0 
't2 .o 168 • 0 0, 0 0 0, 0 0 :i. au 
56.3 220.0 0 • 0 C o.oo 0,00 

5'3.7 • 

SEG NO 
CSH .TOTAL 1 2 J 

N C N 

PAGE Z7 

,, 

' CSH,. ·· - CRIT FRICTION 
ELEV SLOPE 

7'.5 • 00 829,J • 0 0 665 
Ho,oo· 829, 7 , 0 0 691 
168, DO 829,9 ,00637 
226,00 83 0 .2 ,00 SU 

.------.-----------------------------------------------------------------------------------------------------------------1 DISCHARGE CFS 75, o. 75 • 0" 
75, VELOCITY FPS 3,06 o.oo 3.05· o.oo 

2 OI SCHAP.GE CFS 14 0 • 0. 1•0 • o. 
1~ 0. VELOCITY. FPS 3, 8 2 o.oo J,62 0 .o 0 

3 DI_SCHAr:GE CFS 168. 0. H,8. o. 
160. V~LOCI TY FPS J. 9• o.oo :s. 9ft 0 , 0 0 .. DISCHARGE CFS 22 6 • o • 226. 0. 
226. VELOCITY FPS 4;02 o.oo ~- 0 2 o. o o· 

1 ELEV 8?.9,81 KO no. 1. 916 • 1, 
2 ELEV 630, .. 1 KO 168~ • 1, 1662, 1, •' 
3· ELEV 630,68 KO 210 5, 1, 2103, 1, .. ELEV 831,28 KO 3162 • . 31€,0 • 1, .. 

' ,. 

' 

• 

' I. 

.. -~· ,~ ..... 

-



• 

WSP2 XEll 
REV 
LOAD 

.,, .1 

,I 

10/04/77 
O~/ZJ/76 
12/17/76 

I 

OPENIN'i 
NO, 

l 

-

NO, 

WEST BRAUCH PORTAGE 
PRELIHI~ARY FINAL RUN 

CREEK, MICHIGAN 
,.SECTIONS 

1

52.5•6[.95 • 

,f 

ROAD SECTION 55,8 

NO, HW CFS HL TW 

0 82 8, 29 0, DO· 0,00 0, 00 
1 8J0,73 75,00 ,56 830.17 
2 831.&8 140,00 ,80 s'Jo. 88 · 
J 8J2,0S 168,00 ,88 831. 17 
4 8,JZ,77 226, 00 1.04 831.73 

HIN ROAD ELEVATION 837.10 
CULV, HEIGHT WIDTH LENGTH 

· CSH. 

0,00 
75,00 

1i.o.oo 
168,00 
22 6, 00 

UIS 
CULi/ER TS CODE OR DIAH INVERT 

.l 32111, 9.36 1 J. ?.6 40,60 828,29 

' I 

• 

-PAGE 28B 

' ..... . 

' 

, .. 

DIS INI 
INVE'.RT CCEFF ' 

828,07 .o .J2 

' ., 

· ........ 
, •' 

.,. 
, ' ' 

. ','· 
, ll, 

'' 



MSP2 XEO 
REY. 
L'OAO 

10/04177 
09/2 317~ 
12117/76 

i 

RATING TA:lLE FIJR ScCTION 
NO. ELEV 

0 830.10 
1 831.30 
2 8 32. 0 2 
.J 832.31 
4 832.93 

SFGHEMT TABLE FOR SECTION 

· ~EST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHI.~ARY FINAL RUN SECTIONS '52.5•60.95• 

55 .9+ 
AREA CFS 

0 .o o. 0 
16.b 75.0 
32.7 140.0 
3 9 .o lb 8. Q 
52 .d 226.0 

5 5. 9+ 

oA=' 1.0 
•••••••·•ACRES FLOODED•••••••• 
DAHAGE CHANNEL NON•DAH 

a. o o 
o.oo 
0 • iJ 0 
o. o a 

. -··· - . 

O. DO 
o. 0 0 
0. 0 0 
o.oo 

o.oc 
-0 • 0 0 
a.oo 
o.oo 

CSH ,TOTAL 1 
SEG NO 

2 .J 
N N C 

CSH 

75 • 00 
140.00 
168.00 
2 26 • 0 0 

PAGE 29 

CRIT 
ELEV. 

831.1 
831.5 
831.7 
832. 0 

FRICTION 
SLOPE 

001540 
• DD 972 
.0~833' 
• 0 0 616 

·---~-.--·- .. 

~------~----------------------------------------------------------~--------------------------------~--------------------1 DISCHARGE CFS 7!5. 
75. Vi:LOC ITV FPS 4. 01 

2 DI~CHA~G~ CFS 140, 
140. VELOCITY FPS 4,28 

3 OISCHA~GE CFS 16 8 , 
101\, Vi:LOC-ITY FPS 4. 32 

4 OI :."iCH A~GE CFS 226. 
22{;, VELOCITY FPS 4; 26 

1 ELEY 631,JO KO 60 4, 
2 ELEV '332,02 KO 1420, 
3 ELEV 632.31 KO 1841, 
4 H~V ~32,93 KO 2 ~79. 

·, ' 

o. 75. 
0, :l 0 .c... 0 2 

.o. 140, 
0,00 4,28 

o. 168. 
o;oo 4,31 

o. 226. 
0, 0 Q 4, 2 8 

1. 602. 
1. 1413, 
1. 1639. 
1. 2677; 

o. 
0 .o 0 

o. 
0 • 0 0 

o. 
0. 0 0 

o. 
0, 0 0 

1. 
1. 
1. 
1. 

·. 

'! 

,,..,,, . ...... 
,· /} 
; :; 

·i 

• 

·' 

.. 
.. , 
, ... ,:. 

-



COEFK Al<B . DGTAK SIGHA 
• 7q37 , 79,5 7 0,0000 0.0000 
DCRIT 831,'•4 ~8CRIT= 
.7694 .• 7694 0,0000 0.0000 
OCR IT 832, 1)0 KBCRIT= · 
, 7Hlt , 76t4 0.0000 0.0000 
OCR IT 632,,~1 KBCRIT=. 
• A 7.4q • 82lt9 O,OQOO 0.0000· 
OCR IT B3l,h2 KB·~RIT= 

' . i 

··:i ·.~i' 

.J ., • 

0(' ' ·\- ._. if:·· \/' • ! 
.1 : ,, . 

'· 

. ' -

-I 
~ 

TABLE OF ~ALUES FOR BP~ EQUAT ]Otl 
DKE DK;i H ALPHA ALPHA2 

0.0000 0.0000 ,, ,61t07 1, ODD D 1, 00 OD 

o. 0000 0, DODD .6482 1, 00 DD 1.0000 

0,0000 0,0000 .r,445 1,0000 1,0000 . 
D,0000 0,0000 ,6311 1, 0~00 1,0000 

BRIDA APPAR 
15, 8167 36 • 0116 

24,1841 Slt,8527 

27,4386 62,4461 

33,9575 80,85Jlt 

· . 

A EXIT 
26. 59:jg 

lt1, 2847 

4r:4zqo 

60, 2044 

., 

:'"· 

' •t•,i·• 
i'I.,• 
'•/ 

-

i. 

1, .... ... ~,· 

I 

41 



.,. 

'· 

HSP2 ·XEQ 
REV 
LOAO 

·~ . ( 

10/0V77 
0S/2 317~ 
12117/7f, 

BRIOGE TYPF. 2 

":. ,.., . i' ·: 

' . 

i -

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PRELlHl.~ARY FINAL RUN SECTIONS 

0

52,5-61,951 
• 

~ 

ROAO SECTION 

NO, HH CFS HL 

0 830,10 0 • 0 0 · o·. oo 
1 832,15 75,00 • 44 
2 833,00 140,00 , 58 
3 833,31 168,00 .62 
4 833,96 226,00 ,72 

HIN ROAO ELEVATION 

GlROER BOTTOM ELEVATION= 

56.0 

TH 

0. 0 D 
831, 71 
8J2,'t2 
832, 19 
833,24 

836,90 

834,60 

CSH. 

0,00 
75,00 

140,00 
16 8, 0 D 
22f,OO 

(·: 
OPENING NO,=·t•'" 

,, 

.. , 
I 

' \ 

PAGE 308 

•,· 

. ' 

. ' 

I . 

-

' " t tt"f-' 

• 



,,, ,., 

HSP2 XEQ 
REV 
LOAD 

1010•177 
09/2 3/76 
12/17176 

' 
RAT ING TABLE FO~ ScCTIOII 

~a. ELEV 

0 83 0, 40 
l · 832,29 
z 8 3:J .12 
3 833,43 

BANK FULL 833,9 
4 834,06 

SEGHF-flT TABLE FOP. 5:!:CTiotl 

CSH 

WEST BRANCH PORTAGE 
PREI.IHHA,RY FINAL RUN 

CREEK, 14ICH! GAN· 
,.SECTIONS !iZ,5~6 C,95+ 

56 .1 + 
AREA CFS 

0, 0 0,0 
32.2 75,g 
5 0 ,3 140 • tl 
57 .s 1f)8.0 
69 .o 211,0 
7 J .. f, 22 6. 0 

56. 1+ 

TOTAL 1 
N 

DA= 

,f 

1,0 
---------ACRES FLOODED-------
DA~AGE CHANNEL NON-OAH 

. g. g g 
·O, 0 0 
0 • 0 0 
0 • 0 0 
0 • 0 0 

---- ,--- ... 

SEG NO 
2 
C 

!le g (! 
0 • 0 0 
0,00 
D, D 0 
D, D 0 

3 
N 

OeOO 
·a. oo 
o.oo 
0,00 
o.oo 

CSH 

7.5 ;!!0 
140,0Q 
168,DO 

226,00 

PAGE· 31. 
'' 

C~IT 
ELEV 

631;c~ 
831,8 
83 2. 0 

FRIC Tl 0~ 
SLOPE 

, 00 27 3 
,OD 26_6· 

.832,3 ,0023e_~ 
. ~----. --.· 

---------~---------------------------------------------------------~---------------------------------------------------~ i • !SCHAP.Gt CFS 75 • 0 • 75, a. 
75, VELOCITY FPS 2, 33 0, 0 D 2,33 0,00 

2 DISCHARGE CFS 14 0, o. 140, a. 
1~0. VELOCITY FPS 2,79 0,00 2,78 0 ,0 C 

3 DISCt1·A2Gf. CFS 10 6 .. 0 • 168. o. 
1(, 8, VELOCITY FPS 2193 o. ·o o 2.92 0 .a D 

4 QISCHARGE CFS: 22 6; 0 •. 226. a. 
226, VELOCITY FPS 3, 0 9 . • Lt-9 3.09 o.oo 

1 ELEII 832,29 KD 1388 • 1, 1386. 1, .. 
2 EL !"II 8 33 ,12 KO 268 0 • 1, 267 d. 1, 
3 ELEII 833,43 KO 3 258, 1, 3256, 1, 
~ ELEV aJ~.or, KO Lt-631. 3, Lt-627 • l, 

•. ( 

·/ 

-

.. -•-• ~;·' 

... 
. , .... 

-



'~!' 

WSP2 XEQ rD/ 0 4177 
REV 09/213/7(> 
LOAD 12/111r6 

WEST .BRANCH POlHAGE CREEK, HIGHIGAN 
PRELIHi~ARY FINAl RUN SECTIONS '52,5-60,95 • 

RATING T.A8LE FOP. SSCTION 56.2 
IW, ELEV AREA 

0 8.J2,00 0 ,0 
1 833,35 21,5 
2 834,01 34 .6 
J 83 4, 36 42 .o 
4 834,78 51 .6 

SE.G.HEIH TABLE FCR SECTIOtl 56,2 

GSM TOTAIL 

CFS 

o.o 
75.o 

1&tO. 0 
1& a. o 
22&.o 

1 
N 

DA= 

., 
1,0 

---------ACRES Fl.OOOE •---~---•
OAHAGE CHANNEL NON-DAH 

o. 0 0 
0,00 
0, 0 0 
0 • 3 0 

SEG NO 
z 
C 

0,00 
o.ao 
o. 0 0 
o. 0 0 

J 
N 

0,00 
0,00 
O,OG 
o.oc 

PAGE 32 

::or • 

•111, 

CSN .,, CRH· FR.IC TI ON 
ELEV SLOPE 

••:·• 

75, D 0 8JJ.O • ii l 00 8 
140, 00 833,4 , 0 0 822 
168.00 83J.6 ; 0 0 663 
226,00 833,9 .00660 . ··';-· 

-- ··--------------- .. ---- ------------------ -- --- . ________________ ,,. ___ -------- -- ......... -----~ .... -.......... ---------· -------- -- .. -----
1 DISC~A,GE CFS 7,5, o. 75 • o. 

75. IELOCITV FPS 3, '5 0 0,00 J, '* g 0,00 
2 DI SCHAiGE CFS 14 0, 0, 140. o. 

100, VSLOCITV FPS 4, 05 0 • 0 0 4, 05 ,J .oo 
3 DISCHARGE CFS 16 ,8 , 0, 166. o. 

H 8 • VELOCITY FPS 4,00 0,00 «.. a a D , 0 0 
4 DISCHA~.GE CFS 22 10, 0 • 226, 0, 

226. VELOCITY FPS 4; 39 0,00 4, 3 8 0,00 

1 ELEV 833,35 K,J 74 7 • 1, 745. 1, 
2 ELEV 834,01 KO 1544, 1, 1542, 1, '•' 
3 ELEV 834,36 KO 2 063, 1, 2 061, 1, 
• ELEV 334,78 KD 2 78 ,2, 1, 2760, 1, 

..! 

' 

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

C 

., ' 

'• 

.I 
~"" 

• 

. 1 :;. ' 

• j 

.41 



WSP2 XEQ 10,10 4/77 
REV 09/,~3176 
LOAD 12/:L 7176 

' 

0 PENINr; 
NO, 

1 

,i 

., 
V ,. 

HEST BRANCH PCIRTAGE CREEK, HICfjIGAN 
F'RELIHHARY FINl,L RUN ,_.SECTIO~S 52,5·•6 l,95• 

4 

ROAD SECTION 56,3 

~01 • HH CFS HL TH CSH, 

01 629,80 0,00 a.oo 0 • 00 o.oo 
1 833,94 75.00 ,40 833,54 75,00 
2: 8Jtt.82 140,00 , 56 834,26 14G,00 
3; 835.1ft l.68,00 , 56 834,60 16 8, 00 
4 835,70 2'26,QO ,64 835,06 2 26, 0 0 

Hiti ROAO ELEVATION 829,80 
NO. CULV, HEIGHT · HIOTH LENG TH UIS 

CULVERTS CODE OR OIA11 INVERT . 
1 22 551. -'t • 5 0 16, 60 8JJ.27 

D/S (NI 
INVERT COEFF 

833, 12 .012 

PAGE 33B 

. •' 

.. 

. ' ' . 
I'\ I 

-~ --~ ~-
,r -

~ 

• 1 :. 

~ ... d ... ,. 



WSP7. XEQ 
REV 
LOAD 

10/0~/77 
09/2 3/7~ 
12/17/7(, 

WEST BRANCH PORTAGE CREEK, MICHIGAN 
PRELIHIMRY FINAL P.UN SECTIONS 

0

52,5-61,95 • 

i 

RAfING TABLE FOR ScCTIO~ 56 ,4+ 
NO, ELEV AREA 

0 833,80 0,0 
1 83~.81 15 .2 
2 8.15,32 ZLt .6 
3 8 J 5. ,;2 30 .8 
4 835. 98 38 .Lt 

Sf.GHENT TABLE FOP. SECTION 5 6, 4+ 

CSM •TOTAL 

DA= 
CFS 

·O. 0 
75 • 0 

1'4-0.0 
168. 0 
22 6. 0 

1 
N 

" 
1,0 

---------ACRES FLOOD~•-----••• 
DA HAGE CHANNEL NON-OAH 

o.oo 
0,00 
o. 0 0 
0, 0 0 

SEG NO 
2 
C 

0, DO 
0 • D C 
o. 00 
o. 0 0 

3 
N 

o.oo 
o.oo 
.o. a a 
0, 0 u 

75, 0 0 
140, 0 0 
168,00 
·226,0u 

PAGE 34 
' 

CRIT 
ELn 

83ft, 8 
&J~.z 
835.Lt 
835,7 

F!\IC TION 
SLOFE . 

,029112 
.02252 
,01687' 
• 01 57.9 ,, 

------ - . -~·-·-·· ~ 

,, . 

-----------------------------------------~------------------------------------------------------------------------------1 DISCHARGE CFS 75, o. 75, 0, 
75. VELOCITY FPS 4,98 o.oo Lt.95 0 .o 0 

2 DI ~CHARGE CFS 140, o. 1~ 0 • o. 
1Lt O. VELOCITY FPS 5,65 0,00 5,65 0,00 

3 DISCHARGE CFS 16d • o. 168. o. 
168. VELOCHY FPS s. Lt 7 0,00 s. ,,6 o.oo 

~ DISCHA 0.G£ CFS 226 • o. .'22&. o. 
22 6. VELOCI rv FPS s~ 9 a o.oa 5,89 0,00 

1 ELEV /j )'Lt .81 KO ~3~. 1, Lt32 • 1, 
2 ELEV ~35,32 KO 933, 1, 931, 1, , •' 
3 ELEV S35,62 KO 1293, 1. 1291, 1, 
4 El.EV 835,98 KO 1799, 1, 1797, 1. 

, . 

. ( 

-

-

\, 

..... i 

• 



il•1 

WSP2 XEQ 
REV 
LOAD 

io104111 
09/23/76 
12/17/76 

WEST,BRINCH PORTAGE 
PRELI MI NARY FINIIL RUN 

CREEK, HICljIGAN 
, .. SECTIONS 52.5-60.95+ ., 

I 

RATIH~ TABLE FbR SECTION +56.45 
NO, ELEV AREII 

u e::-54,so 0 ,[I 
1 e:35,94 2 J .~r 
2 8:36,53 JS .t:'. 
J e:J6, 64 · 41.7' 
4 6.H, 21 50. i:! 

SEGH~IH TABLE FOR SECTION +5E,.45 . 

CSH ·TOHL 

CFS 

0,0 
75 • 0 

140.0 
168.0 
226,0 

1 
N 

DA•• 1,0 
-•-•-----ACRES FLOODEO------·-· 
DAMAGE 

'o. 0 0 
·O • 0 0 
o.oo 
0, D D 

SEG NO 
2 
C 

CHANNEL 

o. 0 0 
0, D 0 
0,00 
0, 0 il , 

3 
N 

NOH•OIAH 

0,00 
'O, D 0 
o. o a 
0, 0 0 

CSH 

75,00 
i 40, DC 
166,00 
226,00 

PAG~ 35 

CRIT 
ELEV 

83 5 ,,5 
835e9 
83&,1 
8J&,4 

Fi?IC TION 
SLOPE 

• il O 785 
, 09 78 2 
e OD 67 8 

_____ _. 0 0 71 g 
' ' 

... 1, 

---------------------------------------------------~---~----------------~--~-------------------------------------------1 DISCHARGE CFS 7'5, 
75, VELOCITY FPS J,2J 

2 UISCHA 0.GE CFS 1lt• O, 
140, VELOCITY FPS 3,98 

J DISCHARGE CFS 168, 
168, VELOCITY FPS 4, 0 l 

4 DI SCHA ,GE CFS 2? 6, 
226. VELOCIH FPS 4,52 

1 ELEV 835.9Lt KO 84 7, 
2 F.LEV 636,53 KO 158 3, 
J ELEV A36 ,l'-t KO 2 041, 
4 ELEV d31,2l. KO 2666. 

I• 

-! 

fe, 

o: 75, 
0, 0 01 3,22 

0. 140, 
o.oo 3,98 

o. 166, 
0, 0 o, 4 e 'l 2 

0. 220. 
0,00 

"· 51 

1, 8 ft 5 • 
1, 1581, 
f, 2039, 
1, 2Eif.>t+, 

o. 
0,00 

0. 
0,00 

o. 
0, 00 

0 • 
0 , 0 0 

1, 
1, 
1, 
1, 

,, 

\_ 

! 

;, 

\ 

·\.,;. l 

y .. , 

" ,, 

-

;,·; 

,, ,, ,,.,..~' 

41 



WSP2 XEQ 1~.104/77 WEST SRANCH PilRTAGE CREEK, HJ[CH,I GAn 
REV 09/,2J/ 7t PRELIHHA~Y FINJIL RUN ,.SECTICl!S 52,5-61,95+ 

' LOAD 12/ 17/76 

PAGE 36B • 

I ., 
ROAD SECTION 56,6 

NO. HW CFS HL TW CSH. 

01 8J4,62 Q.QQ I D • 001 o. a o o.oo 
1. 8J6,24 75,00 2,001 aJ6, 24 75.00 
t:~ 6J9,92 1.40.00 J. 01.t• BJ&. e8 140.00 
Ji 640,44 1.66,00 3. ze, 637, 16 166, 00 •. 840,75 1'.26,00 J. 20, 637.55 22E,OO " ~:' 

HIN ROAti ELEVATION 840 , 20 
OPENING NO• CUL II• HEIGHT . HIOTH LENGTH UIS . D/S INI NO, CULVERTS CCOE OR DIAM INVERT INVERT CDEFF 

1 1 22551, 5,0G 11.00 834,52 83ft.62 .012 

J 

, ... ! 

.... ': 

•J· .J ' 

·, I, · ·r•·.-": r 

'.I 

'· 

... ~ l_ 
: ,, 
~_l 

' ' 

·e, 41 



I 

I 

1:, 

WSP2 XEQ 
REV 
LOAD 

10/Qt,/77 
og1231n 
12/17/H> 

' 
RA TING TAeL, FOR S~CTION 

NO, ELEV 

0 835,30 
1 838.25 

nAtlK FULL 838,8 
2 83g,92 
3 840,44 
4 8 40, 75 

HEST BRANCH PORTAGE CREEK, HICijIG Pll 
PRELllil•ARV FINAL RUN ,.SECTIO•S 52,5•6t,95+ 

+56. 65 
AREA CFS 

0 ,0 o.o 
55 ;5 75.; 0 
69.0 96. 5 

111,9 140,0 
H4 ,1 166.0 
H,5 .s 22&,0 

OA= 

~ 

1,0 
-----••••ACRES FLOODED•••••••• 
OAHAGE CHANNEL NON•OAH 

'0; 0 0 
·O • 0 0 
0, 0 0 
0, 0 0 
0, 0 0 

------··· 

Od!O 
0, 0 0 
0,00 
o. 0 0 
o. 0 0 

• ;00 
o.ou 
o.oc 
a. or; 
0 • U 0 

SE GHENT TABLE FOR SEr.T I ON +56.65 

CSH TOT~( 1 
N 

SEG NO 
2 
C 

J 
N 

CSH 

7.5:00 

140,00 
168. 0 0 
2 26, 0 0 

PAGE 37 

'CRIT 
, E,LEV 

836. 7 
836,9 
83 7 ,2 

FRICTION 
SLOPE 

.0003~· 
,00031 
, 0 0 04 2 

------·----------------------------------------------------------------------------------------· ------------------------. 
1 DISCHA,GE CFS 75, 0. 75.' o. 

75, V£LOC1TY FPS 1.35 0,00 1;35 0,00 
2 01::::,:HA f::GE CFS 1'+0 • 3, 137, . 0. 

1Lt0 • VELOGI TY FPS 1,39 • 22 1.1+0 ,13 
3 DISCH·AilGF. CFS 168 • 7, 159. 2, 
166. VELOCI-TY FPS 1 1 40 ,29 1.1+J , 21 .. nr~r.HA;;.r,,r CFS 22n = 13; 210 ~ J= 
226. VELOCITY FPS 1.11 ,38 1. 76 • 27 _,, ·-

'1 ELE~ n38,25 KO l age. 1, 3oq6, 1, , •' 
2· ELEV 839,92 KO 7 4!i 5 • 125. 7 3Jl. 7. 
3 ELEV dLtlJ.Lt4 KO 9<,91, 35 7. 'i087. <,7. 

" ELEV 8<, 0, 75 KO 10 92 7, soo. 10 21 s. 126. · 

' 
/. ~.,,, . 

. '' ' . 
I:, 

,l• 

j-

.. ,.,, 
' .... , .. 

.· 



TABLE OF VALUES FOR BPR EQUATION 
. 

-COEFK AKO OGTAK SIGH A OKE OKS ' ~ . ALPHA ALPHA2 BRIOA APPAR A EXIT 
· .. 11~5 , 1.185 0,0000 ·0.0000 0,0000 o,'tiooo .a9z7 1,0000 1,000 0 ft0,3612 60, 6213 56, 08 •9 
OCR IT 636,65 ~BCRH=· 4 
.6017 ,6017 o.aooo 0, 00 0 0 0,0000 0, 00 0 0 ,6791 1, 0 0 00 1,0000 70-,0385 1\9,1612. 112,6152 
OGRIT 837,15 KBCRII=. 
,R328 ,i\328 0,100QO 0, 00 0 0 0:0000 0,0000 ,6048 1,0000 1,0000 -18,4116 202,1056 1\5, 0409 
OCR IT ·837,31 KBCRIT= 1 I ~-

,9338 ,9338 0,10000 0, 00 0 0 0,0000 0,0000 ,5 750 · 1. opoo 1,0000 78,!t-489 238,5465 166, 80 65 
OCR lT SJ7,~9 KUCRIT= 

'· 

" .,~.! i 

.,, 
1! . •' 

. -I -r 
\ 

.,, ''j,-; 

< • 

'· 

. ; -1-:,, 
i'> 

I- .,._ • ,. - /" 



.,, 

iCSP2 XEQ 
?.EV 
LOAD 

.. j • ~ 

10/04/77 
09/23/76 
12/ 17176 

I 

BP.IOGE TYPE Z 

'!·' '\ '. ·,~ ,· ' ., 
' 

~·l~, A \ '·.i. 
'r.:!) 

HEST BRANCH PORTAGE CREH, HlCljIGAN 
PRELIHI~ARY FINAL RUN SECTIONS 52 .5-61.95+ 

4 

ROAD SECTION 56. 7 

NO. HH CFS HL TH 

0 635.30 0.00 1 o.oo 0 • 00 
1 83ij.27 75. 0 0 o.oo 838. 27 
2 839.97 140.on • 04 839. 93 
3 840.51 1&&.oa .06 840.~5 
4 840.86 226.00 • 10 840.76 

• HIN ROAD ELEVATION 6l~Q • 20 

GIRDER BOTTOM ELEVATION= 840.40 

CSH. 

0, 00 
75.00 

140.00 
16 e. DO 
226.00 

OPENING NO,= 1' I 

· . 

.. 

.. , .. , .. 
.. ' '/ . 
i/ 

,, .. 
' 

• 

'. 

-



W!;P2 X[Q 
REV 
LOAD 

10 /0 4/77 
09/2 3/76 
1211117i& 

WEST BRANCH PORTAGE CREEK, HICH!GAN 
~RELIHI~ARY FINAL RUN .,.SECTIONS 

0

52,5-&l,95+ 

RATING TABLE FOP S~CTI Ot+ 56 ,6 
NO, ELEV AHA 

0 83 5 • 40 0 .o 
1 6 3 6 ,31 58,2 

BANK FULL 8.3~.5 10 7 ,6 
2 63 9, 99 141 .7 
3 640,52 190 ,7 
4 64 0, 66 227 • .lt 

SEGHENT TABLE FOR '5f.~TION 56. 8 

CSH TOTAL 

DA= 
CFS 

0,0 
75. 0 

121.1 
1.i, a. o 
166.0 
226,0 

1 
N 

,f 

1,0 
---------ACRES FLODDEC---•----. 
OAHAGE CHANNEL . HON-DAH 

'0. 0 0 
0,00 
0, 0 0 
0 • 0 0 
0 • 0 0 

SEG HO 
2 
C 

o.oa 
o. 0 0 
0, 0 0 
a. o o 
o. o.cr 

3 
N 

a.ao 
o.oo 
o.oo 
o.oo 
;J • 0 0 

CSH 

75, 00 

140, 0 0 
166,00 
2 26, 0 0 

PAGE 39 

CRIT 
ELEV 

836,7 

837,2 
837.3 
83 7 .6 

FRICTION 
SLOPE 

, 0 0 082 

.oo n6 
, 0 0 021 
, 0 0 026 

-----------------------------------------------------------------------------------------------------------------------1 DI SCHAP.GE CFS 75, 
75, VELOCITY FPS 1,29 

2 DISCHARGE CFS 140 • 
140. VELOG.I TY FPS 1,06 

3 DISCH·AFGE CFS 168. 
166, ~ELOC I"T '1 FPS 1~ \l 3 

4 DISCHA•GE CFS 22 6 • 
226, VE LOCI TY FPS 1. 22 

1 ELEV 636,31 KO 2622. 
2 ELEV dB ,99 KO 8 313 • 
3 ELEV 640 .52 KO 11414 • 
4 ELEV 81• 0 .88 KO ~ 3 86 7 • 

I 
J . 

o. 75, 
o.oo 1. 29 

o. 139. 
,15 1.06 
1. 16 2. 

, 1 7 1. 0 4 
1, 215, 

, 21 1. 24 

1. 2620, 
6, 8279. 

23. 11149, 
56, 13283. 

o. 
o.oo 

1, 
.12 
5, 

,16 
10, 
,21 

1, 
26, 

2.lt2. 
547 • 

•' 

,. 

\.-:,,,, 
j'\ 
·/ 

' 

I. 

• 

i 

• 



,ll, 

wspz XEQ 
Rn 
LOAO 

10/04/77 
0~/23176 
12111 n6 

' 
RAT ING TAaLE FOR ScCTION 

NO, ELEV 

0 635,40 
1 618. 42 

AANK FULL 839,5 
2 d40,0J 
J 8 40. 55 
4 341.1. 91 

HEST. BRANCH PORTAGE 
PRELIHi~ARY FINAL RUN 

CREEK, HICHIGAN 
,~ECTICNS 

0

52,5-GC,95 •. 

f 

56 .g+ OA= 1,0 
ARi:A CFS ---------ACRES FLOOOEO-~------

OA~AGE CHANNEL NON-OAH 
0 ,0 0, 0 

61.6 75. 0 o. 0 0 o. 0 0 0,00 
10 7 ,8 116.7 0, 0 0 0, 0 0 0,00 
144 ,6 140,0 Q. Q 0 D, 0 C o.oo 
193,6 16 8, 0 D, D 0 0. D 0 o. o·o 
231,2 226,0 D, 0 D 0,00 0,00 

SfGHENT TABLE FOR ~!?.CTION 56.9+ 
SEG NO 

CSH TOTAL 1 2 J 
N C N 

PAGE 40 
1\ .' . 

• \. ! ·,. ·1 :· 

CSK . •I' CRIT FRICTION -ELEV SLOPE 

75, DO 836.7 , 0 D 069 

140,00 837,2 • OD 027 
168 , DD 837,l , 0 0 021. 
226,00 837,6 ··--. 0 0 02-5 --•-. 

• 

--.---- ----- ---------·---------- --------------------- ---~-------------------- -----------~ --------------------------- -- --~ 
1 OISC~A,GF. CFS 75, D • 75, o. 

75, VELOCITY FPS 1.21 0,00 1,21 0,00 
2 DISCHARGE CFS 1lt- 0 , D • 1Jg, 1, 

14 0 • VELOCITY FPS 1. 05 , 14 1, 0 't ,12 
3 DISGHA.;.GE CFS 16 8, 1, 162, 5, 

168. VELOCITY FPS 1, 0 2 • 17 1,03 ,16 
4 OISCHEGE CFS 226, 1, 215, 10. 

226. VELOCITY FPS 1. 20 • 21 1, 2Z ,20 

1 ELEV 638,42 KO 2 65 2, 1, 2650, 1 • '; 
2· ELEV 84 • ,03 KO 852 6, 6, 8't83, 36, 
3 ELEV 8 4 0 • 55 KO 11604, 25. 11320, 2 5g. 
4 ELEV a.a .91 KO 14172, 61, 13517, 5 q't. 

• 

. ' . . . . 

...... 
... ~--



TA8LE OF VALUES FOR BPR EQUATION ' • 
'' COEFK AK~ OGTAK SIGHA· CKE OKS ' H ALPHII ALPHA2 BRIDA APPAR A EXIT' 

1,6329 1,8329 0,0000 ·0.0000 J,0000 o. \ioo·o .375S 1.00011 1.0000 3~~-5160 199,5275 70. 89,oo· 
OCR IT 836,58 ~BCRIT= 

., 
0,0000 0,0000 0,0000 0,0000 0,0000 0, 00 0 0 11.0000 1,00011 1,0000 lC~.5800 199 • 5275 70, 8900 

OCR IT •ldO KBC~IT=• 
0.0000 0,0000 0.0000 0.0000 0,0000 0.0000 11,0000 1, 00011 1,0000· 3C~.5800 199,5275 70. 8900 

OGRIT •1, 10 KB·~RIT= 
0.0000 0,0000 0,00~0 0.0000 0.0000 0.0000 11.0000 1, O)CO 1,0000 3;~.5·800 199,~275 70. 8900 

OCR IT -1. 00 K8•~RIT= 

., 

'; .:: 

.. 
; .. ,~ 

'' 
. ..... ~~, 

. ·i'-· 
,1. 

·, 

., ' 
l;, It ,~ ', •~ '· 

., 

,. 
j''-. 

.} 

,e 41 



1;; 

HSP2 X:EQ 10/ 04/77 

,, 

REV Qg/23/76 
L.OAO 12/17176 

BRIDGE TYPE 2 

' '' ,, .. 

-

' ,I 

' 
HEST ·BRANCH PORTAGE CREEK, HtGljIGAN. 

PRELIHINARY FINAL RUN SECTIONS 52,5-60,95• 

NO, 

0 
1 
2 
3 
4 

* 
ROAD SECTION 57,0. 

HH 'CFS HL 

63'3.20 o.oo 3.00 
636.&1 75 • O·D , 16 
640.J0 140.00 ,26 
640,&B 166. 0 0 • 04 
640,97 226, 0 0 , 04 

------· 
HIN ROAD ELEVATION 

GIRDER BOTTOM ELEV~TION = 

~ 

TH 

a .. oo 
6J6 ., 45 
64 0., 04 
64 0" 56 
640 .. 93 

-· 

64Cl,0C 

8311,10 

CSH. 

o.oo 
75,00 

140,00 
160.00 
22 6. oo 

OPENING NO,= 1 

PAG\' 418 

. ' 

,,. 
,,; 

. ·1.' t•,,. 
·--.-, _, ~. ~- . -· "" :~ ·-• -

,_ ., 

,; 

,., ' 

1' 

I 

-

,, 
' . 



,i\", 

WSP2 XEQ 
REV 
LOAD 

10/ 04/77 
09/2J/76 
12/17176 

I 

RATING TAnu: FOR S~CTION 
NO, ELEV 

0 8J6,10 
OANK FULi. 8 JI,• 7 

1 6J6,63 
2 840,JO 
J 840, 61 
4 840,97 

MEST.BRINCH PORTAGE 
PRELI~i~ARY FINAL RUN 

CREEK, HICHIGAN 
,.SECTION.S 

0

52,5-6C.95• 

.f 

C7 . ~ n•- . . 
-.,, I e.1, T u~- HU 

AREA CFS ---------ACRES FLOODED--------
OAHAGE CHANtlEL NON-OAH 

0 ,0 0. 0 
12 ,6 17. 8 · 0 • 0 0 o. 0 0 o.oo 

111,J 75.0 0, 0 0 o. U 0 o.oo 
293 ,8 140.0 0,00 0, 0 0 0 • 0 0 
334,6 168. 0 0, 0 0 0,00 o.oo 
Jd5,2 226. 0 o.oo 0,00 o.oo 

SEGHENT TABLE FOP. ,r,n ION S 7. 1+ 
SEG NO 

CSH TOTAL 1 2 l 
N C N 

PAGE 42 

CSK CRH FRICTION 
ELEV SLOPE 

75 • 0 0 8,36.9 • 0 0 05 0 
140.00 837,2 • 0 0 018 
168. 0 0 837,3 • 0 0 019 
226.00• 837, 5 --. /jj) 024t 

' 

--.---------------·-------------- ----------------------------------------------------------------- __ .._ ____ ----------- ---- -:-
1 OISCHAQGE CFS i, 75 • 10, 65. 

75. VELOCITY FPS ,&9 , 25 .94 ,16 
2 DI SC HA~GE CFS 140. 34. gg. 'f. 
140. VE.LO CITY FPS • 71 ,25 .8J ,19 

J DISCHARGE CFS 16 it• 43. 114, 11, 
i'6S. VELOCITY FPS , 76 ,27 • 6'} ,23 

4 DISCHARGE CFS 22 6. 61, 11+ 6 • 17, 
226. VELOCITY FPS ,89 ~ JJ 1,07 ,29 

1 ELEV 838,63 KO 335g • '+23. 2910, 26, ', 
2 ELEV d•0,30 KO 10 336, 2476, 7 JO 8, 552, 
3 ELEV 640 ,Ed KO u~oa;. j(ib5, 625ti. 762. 
4 ELEV 8 4 0, 97 KO 14 45 4, 3692, 9482. 10 81, 

', \, 
' ' 

.J 

-

• 

..... .,, 

• 



,,, 
' 

WSP2 XEQ 10/04/77 
REV Og/23/7&

0 

L.OAD 12/17/76 

WEST BRANCH PORTAGE CllEH, MICHIGAN 
P~ELI HUA RY FINAL RUN , _SECTIO~S 

0

52 ,5•E, C ,95• ,, 
RAT IN I, TABLE FOR SF-CTI ON 5 7 ,4 DA= 1,0 

tl10, ELEV AREA CFS •••••---•ACRES FLOODEO••••~- •• 
OAHAGE CHANNEL NON•DAH 

0 637,50 0 ,0 o. 0 
8ANK FULL 636,l 12 .& 26. 3 · o. 0 0 o. 0 0 o.oo 

1 839,21 56 ,6 75,0 0, 0 0 0, 0 0 0 • DO 
2 6 40, 5 3 15 6, 3 140,0 o. a :a 0,00 o. a o 
3 640,62 188,1 16 6, 0 0, 0 0 o.oo o.oo .. 841,21 232,3 226. 0 o. 0 ,o 0. 0 0 0,00 

SEGHENT TA8LE FOR SECTION 57,4 
SEG NO 

CSH TOTAL 1 2 J 
N C N 

.,, 

CSM '' 
'I 

75,00 
1-40.00 
166,00 
226,00 

PAGE 43 
' 

f 1;' 

CRIT' 
ELEV 

838,l 
838,6 
838,7 
838,9 

FRICUON 
SLDF'E 

• "i 

, 00 ~~1 
,000179 
,000116 
, 0 0 Ci8~ 

--~----------------------·------.. -- -------____ .:, ______ ---~~--------- ..... ---- ... -------------- .. , ... ----------·---·-------------- ..... ---
.. 1 DISCHA~GE CFS -- - . • 

2 
75, VELOCITY FPS 

DISCHARGE CFS 
140, VELOCITY FPS 

3 OISCHAl'GE CFS 
166,. 

4 
226, 

VELOCITY FPS 
OlSCHAi<GE CFS 
VELOCITY FPS 

i ELEV 
2 ELEV 
3 ELEV 
4 ELEV 

639,21 
840,53 
84G.82 
841,21 

-

KO. 
KO 
KO 
KO 

75. 5. 
1. 55 • 41 
14 a. ZJ, 
1, 25 ,37 
168, 31. 
1. 29 ,40 
226. 48, 
1, 43 ,47 

l 4')4, 98. 
4971, ao 2. 
6D7 7, 1110 • 
779~ • 1633, 

70, o. 
1, 59 01 ,DO 
114, 3, 
1,37 ,26 
132. 5, 
1,43 ,29 
169, 9. 
1,6 3 ,35 

1395, 1. 
4070, I. 00, 
4801. :·1. 66, 
5858, 3101, 

,_. 

·; 
l 

·. 

• 

,., 

_i. 

j 

..... 

• 



I, 

WSP2 XEQ 
REV 
LOAD 

10/ 04/77 
Dg/ 23/7~ 
12/17176 

R~TUIG TABLE FOP. ScCTION 
110. ELEV 

D 841.10 
RANK FULL 841.7 

1 ~42,37 
2 8 42. 94 
3 843.11 

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHI.HRY FIIIAL RUN SECTICNS 

0

52.5-6(.95 • ,. 

• 57.69 DA=· 1.0 
AREA CFS ---------ACRES FLOODED•--•--•-

OAHAGE C~ANNEL NON-DAH 
D .o a.a 

12.6 35.6 , O. 0 D o.oo o.oo, 
35 .5 75.0 0 • 0 0 D, DD o.oo 
63.8 1 .. 0.0 D. D D 0,00 o.oo 
73.2 1&8 .. 0 o. 0 0 D,00 o.oo 

4 84 3 • 39 -92.4 226.0 0, 0 0 0,00 O,OG 

SEGHENT TABLE FOR'SECTION +57,6'9 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

CSH , CRIT •. FRICTION 
ELEV SLOPE 

75.00 841.9 • OD 822 
HO.DO 84 2. 2 . .00648' 
168. DD 842. 3 .00653 
226.00 842,5 ,0068.5 

-.--·••'"· - .. 

------------------------------------------------------------------------------------------------------------------------. . 
DISCHAeGE 1 CFS 

75. VE LOG I TY FPS 
2 DI5CHARGE CFS 

140. VELOC ITV FPS 
3 DISC HA '.GE CFS' 
168. VELOCITY FPS 

4 DISCHA•GE CFS 
2?.6. VELOCITY FPS 

1 ELEV 842,37 KO 
2 ELEV 842,94 KO 
3 ELEV 843,11 KD 
4 ELEV 843,39 KO 

• 

75 • 3, 12. 
2.32 • 55 2,35 
140 • 11• 129 • 
2.~ 1 • 71 2. 70 
108 • 15. 15 3. 
2.77 • 76 2,90 
2~6 • 25. 20 0 • 
3, 10 , 8 7 3,27 

826 • 25. 80~. 
1737, 131, 1604, 
2 01g. 18 6 • 1691, 
2 725. 2g7. 2418. 

,. 

o. 
o.oo 

o. 
o.oo 

D, 
.29 
1. 

.47 

1. 
1 • 
2, 

10, 

, •' 

I. 

'' 

' " ' . ' ' 

' i 

• 

- ·~ ,_ . ~, .. •·•··-······ 

,.· 

• 



TABLE OF VALUES FOR BP~ E~UATION COEFK AKB DGTAK SIG~A OKE •K,S Ii ALPHA 100880 ,ea44 .. 2036 .8268 OoOOOO Oo 0000 
~ 

05894 100000 DC~ IT 041011 KacRJtT= 
1. 2q 12 101053 111919 • 7793 0.0000 Oo 0000 .5270 100000 OCR IT 8420 07 K!lCRltT= • 
103,23 1,1530 .. 1894 • 7690 0,0000 Oooaao , .5142 100000 OCR IT 842,15 KdCRH=. 
l ,'1637 1, 2612 .. 1d25 

OCR IT 842,31 KBCRJ:T= 
o 7411 aooooo OoOOOO o4 8 08 100000 

• 

,I 

",! 
.,,.: 'lij,'.'•1\'. { 

.,. 

I - .- ~-

AL;PHAZ BR.IDA . AFPAII 
1 o DD DO 2409959 83 o4ft97 

100000 lft.8929 136.009ft 

1.0000 l7,9060 155.9ft09 

100000 't3, 0607 19601633 

, ., . 

' 

.. 

. l EXIT 
7Zo ft832 

116. 759ft 

132 o '54&7 

161, 2503 

,, 

•" 

,.· 

., . 

,, 
' . ,,r 

• 

l . 

. ,_( 

I 

-



HSP2 XEQ .10/04/71 
REV Qq/23/76 
LOAD 12/17/76 

I 

' 

BRIDGE TYPE 2 

··1 

•JI•! 

: •1 ... ir· 
.I 

'· 

-

WEST BRANCH P
0

0RT AGE CREEK, HICHtGAN 
PRELIHI~IRY FINAL RUN ,.SECTICNS 

0

'i2,5-6,C,95+ 

NO, 

0 
1 
z 
3 .. 

,f 

ROAD SECTION 57,7 

HM CFS HL 

840 ., 50 o.oo o. 00 
842,,64 75, 0-0 , 14 
843 .. 29 140,00 • 20 
8 43 u 51 166,00 , 24 
643 .. 66 226,00 , 30 

HIN ROAD ELEVATJON 

GIRDER BOTTOM ELHATION = 

TM 

0 • 00 
642, 50 
643. 09 
643,27 
643, 56 

81t0 ,50 

646,.20 

-· PAGE 456 
' 

n 

CSH. 

0,00 
75,00 

1.40,00 I •• ' l ' fl,' II , 

168,00 , r , 

Z2 E,00 ,1 ., 11 " ( 1ili 

OPE NI HG NO,= 1 

]1 

·., 

~- ·1 .... 
I • 

·; 

. ; 

• 



,, 
•!• 

wsn xEa 10J'o.111 
REV 09/113/76 
LOAD 12/l.7176. 

WEST BRANCH PORTAGE CREEK, HIC~IGAN 
PRELIMihARY FINAL RUN .:_.SECTIONS 5Z,5•6C,95> 

' 

RATIN~ TAaLE FOR SECTION •57,75 
NO, ELEV AREA CFS 

0 at.,1.20 0 .o a.a 
!JANK FULL 11 .. 1.e 12 ,6 26.3 

1 8,,2, 79 so .1 75,0 
z 8Lt3.42 87 ,5 14 c. 0 
3 8 t13.63 10 2 ,8 .166,0 
4 81,3,99 134 ,6 226,0 

SEGMENT TA0LE FOR. ,~CTION +57, 75 

CSH TOTAL 1 
N 

OA= 
' 

1.0 
•--------ACRES FLOOOEO---~---
DAHAGE CHANNEL NON·OAH 

·o.oo 0, 0 0 o.oo 
0 ,0 0 o.oo ·o. oc 
0, 0 0 0, 0 0 0. 0 0 
0,00 o. 0 0 0 • Oi'.l 
o. a o o. a a 0,00 

. -- ·- -.---

SEG NO 
2 3 
C N 

CSH 

. 75. 00 
140,0C 
168. oc 
226,00 

PAG~ U 

CRIT 
ELEV 

84 2. 0 
84 2 ,3 
842,4 
842.6 

F~_rc rio~ 
SLOPE 

.onh. 
',00300 

, 0 0 29~ 
,01294 

7""" - ... ----. ----------- ·--------------------·----------' ---· ·-----· ---------··------·---~ 
1 DISCHARGE: CFS 75. ... 71. o. 

75, VELOGIH FPS 1. 71 ,43 1. 76 0 , 00 
2 OISCHHGE CFS 11+ 0 • 15. 124, 1, 

1',0, VELOCITY FPS 2, 01 ,56 2.11 ,30 
3 OISGH'Af~GE: CFS 168 • ·20. 14 7. 1, 
168 • VELOC Irr FPS 2, 11 ,59 2, 24 ,34 .. DJ SCHAPG~: CFS 22 6. 34, 189. ... 
226, VELOC !TY FPS 2, 30 • &7 2, 't 7 ,4& 

1 ELEV 842.79 KO 128 8, 73. 1215. 1, ·• 
2 ELEV d43.<,2'. KO 2 55 0, 265, 2276. 7, 
3 ELEV 8<,J,&J: KO 3097. 3h9, 270 8, 20, .. ELEV d<,J.99> KO '4154, 600, 349 a • 55, 

·t•··:~ 
I •, 

.. , 

f e1 , .. 

• 

··-·'·· -

~-



WSP2 XEO 
REV 
LOAO 

10/04/77 
og1 nn~ 
12/17/76 

WEST.eRANCH PORTAGE CREEK, NICHIGAN 
PRELINf~ARY FINAL RUN JECTIONS ~2,5-6Q,95+ 

I 

----------·---------------·----& 0/ 60 
CHANGE ·DISCHARGE 
OISCHARG~ -1, 75, 140, 
mo 
COMPUTE 57,8 60.5 +57,75 
••----------------------•--•••ENO OF 

.. 
:; ··,. 
·.,r. 

'! \ 
,. 1~··•1t: \;' 

' , .. 

I •• ' 

• 

f 

LIST OF INPUT OATA••·------•--------------------• 
, 6 02 

180, 275, 603 
6 04 
6 05 

80/80 LIST--•-••••---•---------------••-

-~ 

PAGE 47 ,, 
'. ·' ~ j ,: 

,, 
,) ,I' ; r;, 

" . '' 

,._i~--·· 

... .... ,. t 

. •' 

. ' 

' ~~ 

'.[~ 

i 

• 



COiPUTE 5 7. 8 60.5 • 57. 7!; 60!i 

,f 

-:-------··-----------------•-ST ART I NG DATA FROM PREVIOUS COHPUTA TI ONS-··-----•-- ------•••------------

,,:· 

. ,I 

~ ·1 •", !" 

- -. 

,. 

' 

• 

.~ . 

I• 
~' \ 

.;.,.. ;· 

•i;,.,• 

·, 

., 

..... ,· 
' i"' 

':1 

:i 

, .. -



'I 

WSP 2 XEQ 
REV 
LOAD 

10/ 04/ 77 
09/23/7~ 
12/17/76 

RATING. TABLE FOR SECTIOI-I 
t~O. ELEV 

0 81+2,70 
1 644.63 
z 645.44 
3 645, 71 
4 846,41 

SE GHENT TABLE FOP. ,ECTION 

CSH 

WEST BRANCH PORTAGE CREEK, HlCl1IGAN 
PRELIMINARY FINAL RUH ,SECTIONS ~2.5-6(.95+ 

5 7 .6 DA= 
AREA CFS 

0 ,0 o.o 
32,2 75.0 
50 .5 11+1.o 
5 7 .2 180.0 
75.Ei 275. 0 

5 7, 8 

TOTAL 1 
N 

,f 

1,0 
---------AC RES FL DODE D-------
OAHAGE CHANNEL NON-OAH 

. 0 • 0 C 
0, 0 0 
0, 0 0 
0 • 0 0 

. ----···. 
SEG NO 

2 
C 

o. 0 0 
o. 0 0 
~- 0 0 
0, 0 0 

3 
N 

0,00 
o.oo 
o.oo 
o.oo 

75, 00 
140.,00 
180,00 
275,·oo 

• 

FAGE 1+6 

CRIT FRIC TIOII 
ELEV_ SLOPE 

843, 7 
844,Z 
8&t4 ,4 
844,q 

, 00 532 
,00502 
, 0 0 576 
,00609 

------------------------------------------------------------------------------------------------------------------------1 DISCHA~GE cc-,, 75, 0, 75. 0 • 
75, VELOCITY FPS 2, 33 0 • 0 0 ?,,33 , a .oo 

2 DISCHARGE CFS 140. o. 140, 0, 
14 0. VELOCITY FPS 2, 7 8 o.oo 2, 77 0 ,00 

3 DISCHARGE CFS 180 • &, 180, 0, 
18 0, VELOCITY FPS 3. 15 o.oo J, 15 0 , 0 0 

4 DISCHA,>GE CFS 2~5, 0 • 275, o. 
275, VELOCIH FFS 3. 64 0, 00 3,64 o.oo 

1 ELEV 844,63 KO 102d, 1, 1026, 1, •··~--- ·- .. 
2 ELEV 845,44 KO 1 q7E,, 1, 1974, 1, '•' 
3 ELEV 845,71 · KO 2 37,1 • 1. 236g, 1, 
4 ELEV 8t•6 ,41 KO 3 523, 1, 3521, 1, 

'• 

. ,, ,, 

• 

--·. _, ..,__ - .. ,,.._. 

·;:•i 

-



WSP2 ~EQ 10/04/77 WEST BRANCH PORTAGE CREEK, HICHIGAH 
REV OV23/7f; PRELIHI.~ARY FINAL RUN ,.SECTIONS '52,5•6C,95+ LOAD. 12/17/~6 .. 

ROAD SECTION 51.9 

NO, HW CFS HL Tw· CSH. 

0 81+1,53 0 •. o 0 o.oo o.oo 0, 00 
1 645,22 75. •o , 46 841+ • 71+ 75,00 

.2 841:.55 11+0, •0 ,% 845,59 1'+0,00 
3 84 1. 18 16 0, co 1. 28 645, 90 18G.OO .. d49.&9 z 75. o a 3.o .. 646,65 27 5, 00 

~, .. 

HIN ROAD ELEVATION 65 0, 70 
OPENING NO, CULV, HEIGHT WIDTH LENGTH UIS 

NO, CULVERTS CODE OR OIAH INVE~T 

1 1 12 33 3, 0.00 690,00 842,08 
2 1 12 J3 3, 6,00 690,0 • 8't1,5] 

,I .. ' 

. ' 

- ,. 

'PAG~ 

0/S IHI 
INVERT COEFF 

81+0 • 91 • 0 21+ 
81+0,91 ,021+ 

, •' 

•I f 

"'.le 

·" 

-

.•/ 
'I:, 

• 

.... :,. 

. ' 
! 

-



'I WSP?. XEQ 10/04/77 
REV 09/23/7~ 
LOAD 12/17/~6 

RATltlG TABLE FOR S~CTION 
NO. ELEV 

0 d4J ,30 
1 845, 39 
2 8 46, 62 
3 8 4 7, 23 

RANK FULL 648,6 

WEST BRANCH PORTAGE CREEK, HICHIGAN 
PRELIHI.~ARY FINAL RUN _SECTIONS '52 ,5-6D,95• 

58 .s+ 
AREA CFS 

0 ,0 0, D 
32 .3 75,0 
61,7 140. 0 
78,6 180,0 

135 ,1 232,9 

f 

DA= · 1,0 
--~~-----ACRES FLOOOEO-------
DAHAGE CHANNEL NON~OAH 

o. 0 0 
o. o o 
0, 0 C 
o.oo 

ZERO CAHG 849,6 -220 ,6 271,6 

O, 0 0 
0,00 
0, 0 0 
0, 0 0 
o. o o 
0, 0 ~ 

o. o o 

0,00 
o,oo 
a. oo 
0,00 
a.oa 
o.oo 4 84'l ,69 229 ,2 275, 0 

PAGC: 50 

' CSH " ..... CRIT FRICTION 
ELEV SLOPE· 

75,00 81t4 • 5 ,00446 
140,00 8't4, 9 • o o 244 
180",00 8'+5,1 ,00 205 

2 75 , 0 0 845,6 • o o 051-
,..,.,,,,4, ............. .,, ...................... PROFILE NO 

0, 0 C 
EXCEEDS SURVEY DATA•••~•••••••••••••••••~•••••••• 

SEGMENT TA8LE FOR SECTION 58,5+ 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

·------------------------------------------------------------------------------------------------------- ,---------------1 OISCHA,GE CFS 75, 
75, VELOCITY FPS 2, 32 

2 OISCtlHGE CFS l'a-0, 
1!.tO, VELOCITY FPS 2,27 

3 DI SCflA RG E CFS 1a o. 
18 0, VELOCITY FPS 2, 29 

4 DISCHARGE CFS 275 • 
275, VELOCITY FPS 1.49 

1 ELEV 8 4 5, 39 KO 1123 • 
2 Et.EV 846,62 KO 2835. 
J ELEV 8 .. 7,23 K• 396 0 • 
4 EL_EV 849.6'~ K• 12168. 

'· 

-

o. 75, 
• 0,00 2, 32 

o. 1'+0 , 
0,00 2,27 

o. 160, 
0,0D 2,29 

0. 251, 
D,DO 1. 56 

1, 1121 • 
1, 2633, 
1, J 978. 
2, 111D5, 

o. 
o.oo 

n. 
0, DD 

o. 
o. o o 

24, 
,35 

1, 
1, 
l, 

lOH, 

'., 

' , .. 

'/ 
'l\ 

' : 

,_ 
• • •• 

,_ --~ 
' "' •-· • 

• 



'" 

\JSP2 XEQ 
REV 
LOAD 

10/04/17 
09/2 3/76 
12/17176 

WEST BRANCH PORTAGE 
~RELIHINARY FINAL RUN 

CREEK, HIC~IGAN 
,.SECTIONS 52.5-60.95• ,, . I 

RATING TABLE FOR SE CTI ON 5 8 .6 DA= 1,0 
NO. ELEV AREA CFS ---------ACRES FLOODED~-------

OAHAGE CHANNEL NON-OAH 
0 844, 60 0 .o 0,0 
1 8 46 ,41 22.7 75. 0 · o. o a o. 0 0 o.oo 
2 8 4 7, 14 3 7 ,9 140. 0 o. 0 0 0, D 0 ·o. o a 
J 847,61 48,9 180. 0 0, 0 0 o. 0 0 o.oo 
4 8 49, 76 11·4,9 275 • 0 o.oo o. 0 0 o.oo 

SEGHENT TABLE FOR '>ECTION 5 6,6 
SEG. NO 

CSM TOTAL 1 2 J 
N C N 

CSH C~H FRICll.ON 
ELEV SLOPE 

75, DO 846,0 .01267 
140.DD 84&.4 ,00978 
180,00 846,6 .oo 717 
2 75, 0 0 847,1 ,00182 

·---·---~-

---------------------------------------------------------------- ------- ------------------ -------------------------- -- ---
1 DI SGHARGF. CFS 75. D • 75, 0. 

75, VELOCITY FPS 3. :rn o.oo 3,31 o.oo 
2 DI SCHA,,GE CFS 14 0. . 0. 140, o. 

140. VELOCITY FPS 3,70 o.oo 3,70 D ,0 0 
3 OISCIIM.GE CFS 180 • a. 18 0 • o. 
180, VELOC·I TY FPS 3,69 o.oo 3,68 o.oo 

4 DISGtlARGE CFS 2?5, o. 27 3 • 2. 
275, VELOGHY FPS 2, 4 7 0, 0 0 2,47 ,SJ 

1 ELEV 046,41 KO 666, 1. 664, 1, 
2 ELEV 847,14 ,KD 1416, 1, 1414, 1. . 
3· ELU 847,61 KO 2 042, 1, 2040, 1, 
4 ELEV 849,76 KD 6400, 1, 6393, 6, 

., 

~-- ... \ 
'•' J l 

•! 

''· 

' ' '' 

1 •' 

• 

-~· 

i 

• 



~. 

WSP2 )(EQ 
REV 
L.OAO 

10/ 04/7 7 
09/23176 
12/17/~6 

WEST.BRANCH PORTAGE CREEK, HICHIGAN 
PRElIHi~ARV FINAL RUN JECTIONS 

0

52,5-~l,95+ 

4 

RATING TABLE FOR SECTION 58,9+ OA= 1,0 
tlO, ELEV AREA CFS --------•ACRES FLOOOEC••••-••-

OAHAGIE CHANMEL NON-OAH ' 
o 644,80 0 ,0 o.c 
1 8 46. 76 29 .& 75.0 · o. a o 0, 0 0 o.oc 
2 847,51 '9 6 .4 140. a -0.0,0 0,00 0, 00 
3 8 4 7, 94 5 7 ,0 160,0 O, O C a. o o o.oo 
4 64 9, 85 120,3 2 rs. a 0, IJ 0 ·o.oo 0,00 

SEGHENT TABLE FOR SECTION 58,9+ 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 52 

cs" CRIT FRIC lrION 
ELEV SLOPE 

75,00 81+&.o .00~>1e 
1'+0,00 81+6.'+ .00549 
180,00 81+6, 6 ,OD ~i03 
275,00 8'+7,1 ,001168 

--·~--

f ('•' . 

-----------------------------------------------------------------------------------------------------------------·------1 DIISCHA,'.G': CFS 75, 
75. VELOCITV FPS 2, 5 '+ 

2 DIISCHAliGE. CFS t40, 
140, VELOCITY fPS 3, 0 3 

3 lll!_SCHAKGE CFS 18 0 • 
180, VELOCITY FPS 3,H> 

4 OISCHA~GE CFS 275, 
275, 1Jt£LOCITY FPS 2; 39 

1 ELEV -a4·&,76 KO 986, 
2 ELF. II 84 7, 51 KO 169J, 
3 ELEV 047,94 KO 2 539, 
4 ELEV 849,65 KO 665 d • 

' 

!. 
-, 

o. 75, 
0,00 2, '54 

0. 140, 
0,00 3,02 

o. 18!], 
0,00 3, 16 

o. 272, 
0,00 2, 39 

1, 98 lt, 
1, 188.IJ • 
1, 2537, 
1. 664 7. 

"· 

o. 
Cl, 00 

o. 
Cl , 0 0 

o. 
01, 0 0 

3, 
,51 

1. 
1. 
1. 

10. 

'; 

··\•,,·, 
'i ... 
,( 

•.I ( 

. 

• 

. ·,:~ . 

• 



WSP2 XCO 10/04/77 WEST BRANCH PORTAGE CREEK, KICHIGAN 
REV Qq/ 23/76 PRELIHI~ARY FINAL RUtl , .SEC TI CNS '5z ,5-E, 1,95+ 
L.OAO 12/17/76 

I ., 
RO/ID SECTION 59,0 

NO, HW CFS . HL TW CSH • 

0 642,27 0 • 0 D , 0 •DD o •. a o 0,00 
1 646,qlt 75, 0 0 , 06 846 • 86 75,00 
2 647,61. 14 0, 0 0 , 16 84 7 • 65 140,00 
3 84 8 • 34 18 0. D 0 , 24 846,10 18D,OO 
4 65 0, 18 2 75, 0 0 . • 24 649,94 275, 00 

HIN ROAD ELEVATION 850,00 
OPENING NO, CULV, HEIGHT WIDTH LENGHI UIS 

NO, . CULVERTS CODE OR DI AH INVERT 

1 1 12311, &.so 6 0, 00 842,27 
2 1 12 311, . 6. 50 60,00 842,27 

:1' 

•~ f· l; 

'· 

- -~ 

PAGE 538 

, ' 

•I"'' t' 

DIS IN) 
INVERT COEFF 

642, 25 , 024 
641,78 • :J 24 

'; 

, ., 
' l 

. ' 

" 

,. 

·~·" ' . ' ' ' ) 
(i 

' ., 

• 

(' 

~ ... ,,' 
.,.,,.11, 

• 



WSPZ XEQ 
REV 
LOAO 

10/04/77 
09/23/7{> 
12117/76 

i 

RA TI NG' TA8LE FOR ScCTION 
NO, ELEV 

0 81+5,30 
1 8 4 7, 44 
2 84 8, 19 

BANK fULL ~48,2 
3 848,60 

WEST BRANCH PORTAGE CREEK, HlCHIG AN 
PRELIHI~ARY FINAL RUN SECTIONS 

0

52,5•6(,95> 

59 ,1+ DA= 1,0 
AREA CFS -------•-ACRES FLOODED----••-• 

DA HAGE CHANNEL NON-DAH 
0 .o o.o 

19 ,5 75.0 0,00 0, DD 0400 
32,1 140,0 .O, 0 ll o. 0 0 0, 00 
32,3 11+0, 6 0, 0 0 0,00 0,00 
42 ,2 180,0 D, 0 D D, DD 0, 00 

4 850,21 207,3 275,0 o. 0 0 0, DD o.oa 

------· 
SEGHENT TABLE FO?. SF.CT ION 5q, 1 t 

SEG NO 
CSH TOTAL 1 2 3 

N C N 

PAGE 54 

CSH CRIT FRICTION 
ELEV SLOPE 

75, OD 847,0 , 01518 
1~0.00 847,5 , D 1 346 

180,00 847,8 , 01159 
275,00 848 .s ,OD 186 

_, ____ ---,---·. 

-----------------------------------------------------------------------------------------------------------------------. . 
1 DISCHARGE CFS 75, o. 75, o. 

15. VELOCITY FPS 3, a6 o.oo 3,85 0,00 
2 DI SCHAF.GE CFS 11+ 0 • 0. 140 • o. 

14 0. 1/ELOCITY FPS 4. 36 o.oo 4.37 o.oo 
3 •: SC HM.GE CFS 18 tJ • 2, 178. o. 
1ao. VELOCITY FPS 4, 48 1,00 l+.1+7 o.oo 

4 DI SCHAP.GE CFS 275, 99, 176. 0, 
275. VELOCITY FPS 2, D 2 ,74 2,38 o.oo 

1 ELEV dl+7.41+ · KJ 609 • 1, 607, 1, ', 
2 ELEV 8'+6.19 KO 1207, 2, 120 4, 1, 
3 F.LEV 84o,6u KO 1602 • · 10 • 1651, 1, 
4 ELEV ,l5Q,21 KO 6310, 2138, 4171, 1. 

I. 

11\ 

. , 

-

• 

•I 

-



,, 

WSP2 XEO 
Rf.V 
LOAD 

10/04/77 
09/23/7& 
12/17/7,, 

I 

RAT U!G. ·TABLE Foq S£CTION 
MO, ELEV 

0 845, 30 
l 64 7, 68 

BAIIK FULL 848,Z 
l 646,f,7 
3 849,06 

, WEST.BRANCH PORTAGE 
rRELIMI~ARY FINAL RU~ 

CP.EF.K, MICtjIGAII . 
,.SECTIONS 52,5-&0,95+ 

59 .5 DA= 
AREA CFS 

0,0 o.o 
26.5 1s.o 
32,3 101.J 
44,3 140.0 
61 ,7 180.0 

,f 

1.c 
---------ACRES FLOOOED-------
OAHAGE CHANNEL NON-OAH 

tJ. o a 0,00 0,00 
0. 0 0 o. 0 0 0,00 
o. 0 C 0,00 C!,00 
0 • 0 0 0, 0 0 J,00 

4 850,31 225 ,3 275e 0 0, 0 0 0,00 o. o_o 

SF.GMENT TABLE FOR 3~~TION 

CSH 

5 9, 5 

TO,TAL 1 
N 

SEG NO 
2 
C 

J 
N 

CSH 

75. 00 

1~0.00 
180,00 
Z 75, 0 0 

CRIT 
ELEV 

FRICTION 
SLOPE 

847,0 ,C0656 

847,5 ,ODbZ5 
847,B ,00572 
848.5 ·--.00_15& 

~--------------------~-------------------------------------~-----------------------------------------------------------~ . 1 DISCHARGE CFS 
75, VELOC ITV FPS 

z DISCHAeGE CFS 
140, VElOC ITV F'PS. 

3 DI SCH Ar<GE CFS 
160, VELOC ITV FPS 

4 DI SCHAF.GE CFS 
275. VELCC ITV FPS 

1 ELEV i\47,88 KO 
z ELfV 846,67 KO 
3 ELEV 649,06, KO 

" ELEV 650.31 KO 

.I 

-

75. 0. 
2. 64 0,00 
140, z. 
3,35 ,73 
u q. g, 
3, 43 ,74 
275, 10 a. 
1, 85 • 13 

92 6, 1. 
176 0 • l5, 
2 351, 81, 
l)Bl• I+, 248 &. 

75, 
2.6J 
138. 
3,34 
l71. 
3.1+8 
167. 
2,l9 

923. 
17441 
2269. 
4357, 

o • 
o.Oo 

·.o • 
0 .o 0 

0. 
o.oo 

o. 
0,00 

1. 
1. 
1. 
1, 

'+' 

t ... ' 
,/ 

,, ,. ' 

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

-



.,1, 

WSP2 XEQ 
REV 
LOAD 

10/ 04/77 
og12Jt16 
12/17/76 

i 

WEST 8RANCH PORTAGE CREEK, HICHIGAN 
';'RELIMINARY FINAL RUN ,_.SECTIONS '52;5-60.95• ., 

RATING TABLE FOR SSCTION 59.9+ DA= 1,0 
NO. ELEV AREA CFS ---------ACRES FLOODED-••--••· 

OAMAGE CHANNEL NON-DAM 
0 846.30 0, 0 o.o 
1 849;14 31.2 75, 0 · 0, 0 0 o. 0 0 ~.OG 

~ANK FULL 849,2 32,J 79,g o. 0 0 0. 0 0 o.oo, 
2 84 9. 91 s a .8 140.0 0, 0 0 0. 0 0 o. oi: 
3 850.29 77.1 160,0 a.co o. o a o.oc 
4 65 0. 98 167,9 275.0 o.oo 0. 0 C o. o a 

SEGMENT TABLE FOR SECTION 5g,g+ 
SEG NO 

CSH TOTAL 1 2 J 
N C N 

PAGE 56 

CSH CRIT FIUCTION 
ELEV SLOPE 

75 • 00 a1ta·.o • a o 419 

140 • 0 0 848,5 .oc 443 
180.00 84 8, 8 ,00405 
Z75.00 849,5 .ao 274 

' ' ' 
.... _.:._ ---- ... --------------------------------------------- ---------------------------------------------------------- ... -- - -~-: 

1 OISCHA•lGE CFS 75. o. 75. · o. 
75, VELOCITY FPS 2. 41 o.oo 2,ft1 o.oo '' 2 DISCHARGE CFS 140, 3. 137, o. 

140, VCLOCITY FPS 2, 96 , 65 z,gg o.oo 
J DISCHARGE CFS 18 0, 16. 164, o. 
160. VELOCITY FPS 2,97 .67 3, 06 o .oa . 

4 DISCHHGF. CFS 275. 82. 193, 0. 
275. VELOCITY FPS 2. '+ & .62 2, 8 2 o.oo 

1 ELEV 849,14 KO. 1159. 2. 1156. 1. '• 
2 f.LE'I 849.91 KD 21\J 1, 48. 2G52. 1. 
3 ELEV asi1.29 KO Z 78 0. 182. 2596 • 1. 
4 ELEV 8 f, 0. 98 KD 5130. 138'+. 37'+4 • 1. 

,, 

.I 

' ' j 

-

.. 

.. .--;!; 
,,., . , 

.·; 

• 



• TABLE OF ~ALU'ES FOR BF~ EQU'AT ION 
ALPHA APPAR 

COEFK AKB !lGTAK SIGHA OKE OK;i H• ALPHA2 BRIOA AEXIT .7B60 • 7860 , 0110000 0.0000 0.0000 0,0000 
4 .61t30 1.0000 1.uooo 37.0123 78.8Q98 34. 7&22 OCR IT 8H.62 KBCRJIT= 

1.0 .. ai 1.01+81 OnOOOO 0.0000 0.0000 0, 0000 .5 &67 1.0000 1,0000 39·,1175 t21 • 839J &4. &215 OCR IT 81+1:1, :t2 KB'::R][T.::: · 
0,0000 0, 00 0 0 0 .. 0000 0,0000 o. 0000 0, 00 0 0 • 5630 1,0000. 1.0000 39, 1175 125,194& 89 •. 9909 OCR IT 8<,A, 3 9 KBC RH=. 

. 0,0000 0, 00 00 0" 0000 o. 0000 0,0000 o. 0000 0. 0 0 OD 1,0000 1,0000 39, fl 75 125.194& 89, 9~0 9 OCR IT ·-1,00 KBCRJ:T= 

t' . .-

,.'i 

j·._ 

,( 

·, 

., . 
I, 'I ,'i '1,\< ('' f , 

. , 

I•!\' 
/ .... , 
!/ 

1- • ,._ 



WSP2 XEO 
REV 
LOAQ 

. •II I 

10/04/77 
09/23/7~ 
12/17/76 

I 

BP.IOGE TYPE 2 

.1. 

••• 11 . ft' •p··' ,._ 1 ., 

,! • " . 

-

HEST BRANCH PORTAGE CREEK, MICHIGAN 
FRELI~t~ARY FINAL RUtl SECTIONS'sz.5-6:.95• 

f 

ROAD SECTION 

NO. HH CFS HL 

0 846.30 o. DO I o.oo 
1 649.i.5 75.00 .12 
2 650.65 1i.o.oo • 54 
3 851 • 38 160.00 .go 
4 651.75 215. o a .64 

HIN ROAD ELEVATION 

GiiWER BOTTOM ELE~ATION = 

6 o. 0 

TH 

o.oo 
649.33 

.650.11 
850, ~8 
851,11 

651.40 

650.00 

PAGE 578 • 

CSH. 
1; _: ... 1,,1' ,, 

o.oo 
.15.oo 
ll+G • 00 
160.00 
275.00 

., 

OPE NI NG NO.= 1 

.. .,., 

·-

·; 
''.1, 

·' 
,/ 

. I 

·• 



I 
... ~. 

WSP2 XEQ 10/04/77 
~E~ 09/23/76 
LOAD 12/17176 

RAT !MG TABLi: FOR SECTION 
NO, ELEV 

0 846,80 
1 84-l,50 
2 850,67 
3 851,40 
4 851,7~ 

WEST BRANCH PORTAGE CREEK, HIC11IGAN 
~RELIMINARY FINAL RUN ,.SECTIONS 52.5-6 C.95 • 

" 
+6 C. 0 5 DA= • n ... 
AREA CFS ---------ACRES Fl OOOEO•-------. 

DA HAGE CHANNEL NON-OAH 
0 ,0 o.o 

5 9 .a 75.0 · 0 • 0 C a. oo o.oo 
110,7 11+0. 0 0 • 0 0 o. 0 0 ·o. oo 
146,2 160.0 0 • 0 0 0, 0 0 0, 00 
166,2 275.0 a. o o o. o a 0, 0 iJ 

SE GHENT TABLE FOR SECTION +60,0S 

CSH ·TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

CSH 

75 • 0 C. 
140 • 0 0 
180 .oo 
2 75 • 0 0 

PAGE 58 

CRIT 
ELEV 

81+ 8, 1 
848,5 
81+8,7 
81t 9 .o 

. ' 
FRICTION 

SLDFE 

.oo 111 
• 0 0 06 7 
• 0 0 049 
.00078 

------------------- .. -- ·-------- -- ------.---- ---:--- -------- ------------·------------------------------------------------- ---
1 DISCHARGE CFS 

75. VELOCITY FPS 
2 OISCf\A~GE CFS 

1'4 0 • VELOCITY FPS 
3 DISCHAKGE CFS 

180. VELOCITY FPS 
4 O!SCHA-'GE -CFS 
275, IJELIJGITY FPS 

1 ELEV ·849,50 KD 
2 ELEV 850,67 KO. 
3· ELEV 851 ,40 KD .. ELEV 851,7,1 KD 

-

75. n. 
1.21 o.Oo 
140, o. 
1, 2 7 o.oo 
16C, o. 
1. 24 o.oo 
275. 0 • 
1.66 0,00 

2 255, 1. 
540 9, 1, 
8155, 1. 
985&. 1, 

75. 
1, 25 
14D • 
1,26 
160, 
1,23 
275, 
1, 66 

2253, 
51.tO 7, 
8153, 
965«., 

o. 
0,00 

0. 
0 , 0 0 

o. 
o.oo 

o. 
0,00 

1, 
1 • 
1, 
1, 

,. 

' ! 1, 

. I 

,., 

.: 

. ! .. 

.. , .. ,. 
·-·~ ... 

- I 



. ' 

HEST BRANCll PORTAGE CREEK, NICHIGAH WSP2 XEQ 
REV 
LOAD 

10/0V77 
Q9/ 23l76 
12/17176 

PRELIHil,ARY FINAL RUN SECTIONS '52.5-&D.95+ 

RATING TA €LE FOR ScCTIO>. 6 D .1 
rm. ELEV AREA 

D 848.20 a.a 
BAUK FULL 851,2 11 ,3 

1 as1.66· 23,8 
2 852.21 11t,7 
3 8 'l2 • 56 147,9 
4 8 52 • 74 205.1 

SE GHENT TABLE FOR 'il'0TION 60.1 

CSH TOTAL 

DA= 
CFS 

D • 0 
6 5, 0 
75.0 

140.0 
160.0 
21s.o 

1 
N 

., 
1.c 

---------ACRES FLOOOEO-------
OAHAGE CHANNEL. NON-OAH 

o.oo 
0 • 0 ~ 
0. DD 
o. o o 
o. u a 

SEG NO 
. 2 

C 

0, 0 0 
0,00 
0, 0 0 
o. 0 0 
o. 0 0 

·3 

N 

0,00 
0,00 
o.oo 
O,OIJ 
0,00 

CSH 

75 •DD 
140.00 
180.00 
275.00 

• •, I ' 

PAGE 59 

· .' CRIT 
ELEV 

851, 1 
851 ,8 
851. 9 
85 2, 2 

.:,1,. 

F~IC TI OH 
SLOPE . 

• 01 340 
.00873" 
,00386 
, 0 0 ~1Z 

---------------------------------------------------------------------------------------------------------------------·--. . 
1 OISCHAliGE CFS 75, 2. 70. 3. 

75, VELOCITY FPS 3,&2 1,17 3,60 1 ,26 
2 DI SCHAP.GE CFS 14 a .. 11. 96. 31. 

140, VELOCITY FPS 3, 11 1,36 3,39 ,82 
3 OISCH~cGE CFS 18 0, 14. 81. 85. 

1811, V~LOCITY FPS 2, 10 ,96 2,32 , 66 
4 01 SCHAPGE CFS 2t5. 20. · 98, 156. 

275, VELOCITY FPS 2, 14 1,10 2,57 1,05 -- --- ··---· 

1 ELEV <l51,6~ KO 635, 14, 60 5, 17, • 2· ELEV 852,21 KO 1420, 99, 1094. 227, 
3 ELEV 852,5~ KO 2712. 236, 1526, qs1. 
4 ELEV 65 2, 74 KJ 394 9. 329, 1761. 18 ~9. 

,. 

• 

• 

-



J 

I 

, 
' 

WSP 2 XEq 
REV 
LOI.D 

10/ 0<,/ 77 
Qg/23/76 
12/17/76 

I 

RAT ING' TAcLE FOR S~CT!ON 
t!O, ELEV 

0 8<,7,10 
1 85!,8& 
2 852.36 
J 8 52.bJ .. 852,81 

WEST _BRANCH POP.TAGE CREEK, NIClj!GAN 
PRELIHI~ARY FINAL RUN . ,_.SECTIONS 52 .5-60.95+ ., 

+f:dh 15 
AREA CFS 

0 .o 0 • 0 
154 .6 75. a 
180.7 140.0 
195.1 180. 0 
zo4 .e 275. 0 

DA= 1=9 
---------ACRES FLOOOEO-------
OAHAGE CHANNEL NON-DAH 

0. 0 Q 

0 IO Q 
o. 0 0 
o. 0 0 

O. 0 C 
0,00 
o.oo 
o. o a 

,a. ·oa 
·o. oo 
(] .. (: 0 
0. 0 0 

SEGHENT TABLE FOR SECTION + bO • 15 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
N 

CSH 

7'.5 • 0 0 
1•0• 00 
180.00 
27_5 .oo 

PAGE 60 

CRIT 
ELEV 

81+8,I+ 
Bl+ 8. 8 
849, 0 
849,3 

FRICTION 
SLOPE 

.00007 
• 00 016 
,00021 
.0001+1 

' -----------------------------------------------------------------------------------------------------------------------1 OlSCHARGE CFS 75. o. 75 • o. 
75. VELOCifY FPS • •9 o.oo ,49' 0,00 

2 OlSCHA,GE CFS 140, 0. 14Q • o. 
1"0. VELOCITY FPS .78 o.oo ,,77 -o .oo 

3 OI.5CHA~GE CFS 18 0 I o. 180. o. 
180 • Vi:LOCITY FPS .92 o.oo .92 0 , 0 0 .. DISCHAFGE CF~ 275, 0. 275, 0 • 
275. \IC:LOCITY FPS 1~ 35 o.oo 1,34 0 • C 0 

1 ELH 851,8f, KO 8 8b9. 1. 88&7. 1. 
2 ELEV 852,Jb KO 11164, 1. 11162. 1. 
J cLEV ~52,&J KD 12 SSb, 1, 12554. 1. .. ELE~ d52,81 KO 13520 • 1. 13513. 1. 

' 

s 
·t -, 
I:" 

-

• 

, .. 1· ... ,, 



WSP2 XEQ 10/04/77 WEST BRANCH PORTAGE CREEK, HICHIGAN 
REU 09/23/7~ 
LOAD 12/17/76 

PRELIHUAP.Y FINAL RUN SECTIONS 
0

52 ,5-6 l,95t 

RATING TABLE FOP. s::cnor-i 60,2 DA= 1.0 
'tlO. ELEV AREA CFS ---------ACRES FLOOOE•--------

DAMAGE CHANNEL NON-OAH 
0 840.5• 0. 0 o.o 

BANK FULL 850,6 468,1 66,6 · 0, 0 0 D, 0 0 o. 0 0 
1 851,87 569,9 75. 0 D, 0 D 0, 0 0 D,00 
2 652,37 621,5 14il.O 0 • 0 0 D, 0 D o.ou 
3 6 52, 64 656 ,6 180.0 0, D D o. o a o.oo 
4 6 52, 84 685,9 275,0 0, 0 0 o. 0 0 0,0 • 

SEGMrnT TAOLE FOR ;ECTION 6 o. 2 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

.!'AG~ ~I 

CSH CRlT FRICTTON 
ELEV SLOPE 

, .. 
75, OD 841,8 , DO DO 0 

140,00 84 2. 2 ,OD DOD 
1110.00 8't2,4 • DO 001 

. 275,00 842,7 .00001 

--·------------··---------------------------·----------------------------------------------------------------------·----
1 DISCHARG." CFS 75, 

75. VELOC ITV FPS • 14 
2 DISCi-lAr<GE CFS 14 I)• 

14 0, VELOCITY FPS , 24 
3 or SC~ ARGE CFS 18 •), 

1RO, VELOCITY FPS ,29 
4 OISCHA~Gi: CFS 27 5, 

2?5. VELOCITY FPS ,43 

1 ELEV d51,H7 KO. 59936, 
2· ELEV . 852,37 KD 66 DO O, 
3 ELEV 852,64 KO 69633, 

" ELE~ d52,84 KD 72Li26, 

•' 

-

0. 75. · 
,02 , 14 
1, 139, 

,04 ,24 
2, 17 7, 

,06 ,29 
5, 268, 

, 1 D • 44 

17 2, 5q 75 9, 
505, 65451, 
797. 6d 775 • 

1012, 71228, 

o. 
,01 
0, 

• D 2 
i. 

,05 
2, 

,09 

5, 
43, 

.111. 
186, 

'. '' 

., 

·' 

;I,, 
''/ 

• 

'' 
j.t 

"" ,f•• 



~: 

WSP2 XEQ 
REV 
LOAD 

10/04/'77 
09/23/76 
12/17/~6 

RA TING TABLc FOR SoCTION 
No. ELEV 

0 842,30 
1 6 51, 8 7 
2· 852,37 

RANK FULL 852.4 
3 8 52 ,64 
4 852, 84 

WEST BRANCH PORTAGE CREEK, MICHIGAN 
pRELIHHARY FitlAL RUN .,.SECTICNS 52.5-61.95+ ., 

+60.25 OA: 1,0 
AREA CFS ---------ACRES FLOOOEO-------

OAMAGE CHANNEL ~ON-OAH 
0 .o 0,0 

433 ,4 75.0 
465,7 140.0 
468,1 144.8 
465,3 180,0 
~99,3 2 75. 0 

· a. o c 
·o. o o 
0, 0 C 
0, 0 0 
o.oo 

0,00 
0,00 
0, 0 0 
o. 0 0 
o. o o 

o. 00 
·o. o o 
0,00 
0. 0 0 
0, 00 

SE GHENT TABLE FOR. ,:1'.:TIOM +60. 25 

CSH TOTAL 1 
N 

SEG NO 
2 
C 

3 
.N 

CSH 

75, 00 
~40.00 

180 • 0 0 
2 75 • 0 0 

PAGE 'i,2 

CRIT 
ELEV 

FRI c·noN 
SLOP£ 

, 0 0 00 0 
·.ooco1. 

• 00001 
.0000·3 

' ~ . ~ ~--------------------------------------------~-------------------------------------------------------------------------~ OISCHA•GE 1 CFS 
75, VELOCITY FPS 

2 OISCHA•GE CFS 
14D. VELOCITY FPS 

3 or SCH'Ai'GE CFS 
ldO, VELOCITY FFS 

4 DISCHASGE CFS 
275, VELOCITY FPS 

1 £LEV 851.87 KO 
2 ELEV 652 ,37 KO 
3 ELEV as 2. &4 KO 
4 ELEV 6,52,64 KO 

f - .. ' 

75, D, 
• 17 0,00 

14 0, D • 
• 3 D D, D 0 

18 0, 0. 
• 37 , 05 

275, 0. 
, 55 ,07 

4133 0, 1, 
46074, 1, 
48839, 5. 
50874, 12, 

75 • 
,17 

140, 
, 30 

180. 
• 37 

275, 
, 55 

41327, 
46071, 
48633, 
50861, 

D, 
0, 0 0 

D, 
a. o o 

0, 
a.co 

o. 
0, 0 D 

1, 
1, 
1, 
1, 

' l f 

•' 

I ' 
•/ 

'. 

,, 

,••··· 

' 
_! 



. HSP2 X£0 10J'0 4/77 WEST ._8RANCH PORTAi,E CREEK, NICHIGAH PAGE 630 
Rn O~l<!J/76 ~RELIMHARY FINAL RUN •. SECTIONS 'sz.s-6 t.95• 
LOAD 12/J:7/7~ 

~ ' ., 
~OA • SECTION 60.3 

L l I 

NO• Hi< CFS HL TW 1CSH. 

0 8':t6.77 o.oo o.oo D. DD c.oo 
1 851. 8 7 75,00 o.oo 851. H 75, DO ' 2 852,37 140,00 o.oo 85 2 • 37 111t{j. 00 
3 85 2, 6'4 18 0, ~ 0 o.oo 852,64 1,80,00 
4 852,9Z 275, 00 • 08 852,84 2 7 5, 0 D ., 

' 
HIN ROAD ELEVATJON 851,10 

OPE NIN~ NO. CULV, HEIGHT WIOTH LENGTH u,,s DIS . INI 
NO. CULVERTS CODE 0~ DIAM INVERT INVERT COEFF 

1 1 12 311, J,&O 2 2, 50 e.5,r. 646,77 • 0 2'+ 
2 1 12 311. 3,60 22,50 845,,60 81+6. 82 • 0 2'+ 

', 
. •' 

.!" 
~j/ ' . .'~' 'f}''I 

.j, .,, h·• 
. .·1, ,: ., 

,, 

,, ,, 
,. ... , 

., .. 
' ' i 

411 41 



,ii, 

WSPZ XEQ 
REV 
LOAD 

10/04/77 
09/2 J/76 
12/! 7176 

WEST aRANCH PORTAGE 
~RELIHINARY FINAL RUN 

CREEK, HIC~IGAN 
,_.SECTIONS 52.5-6 (.95 • 

' f· 

RATING TABLE enc c-Ci"'T'Tnu «• ,c n •- . 
, ur\ -->-"' ,.,_un ...-uue ~~ YH- .I-. u 

NO. ELEV AREA CFS --•--•-••A CP.ES FLOODED•-•--••-
DA HAGE CHAN,~EL NON-OAH 

0 8 46. 30 0,0 o.o 
~AN~ FULL 8lo9,0 132..3 36.4 . o. 0 0 o. 0 0 o.oo 

1 8 51 ,d7 1258 ,2 75.0 ·o. oo o.oo 1J • DO 
2 8 52, 37 1589,D 140.0 o. 0 0 0,00 0,00 
J 852.64 1774 ,D 18 O,, 0 o. 0 0 o. 0 0 0,00 
4 852, 92 1970,1 275.0 0, 0 0 o. 0 0 O,OC 

SEGHENT TABLE FOR SECTION + 60, 35 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 6~ 

CSN CRIT F~I~TIDN 
ELEV s·LoPE · 

75 ;oc 8lo7.7 •DD 00 l 
140.00 81+8.2 , DO OD 2 
180,GD 81+8.4 , DO 00 3 
275,00 er.s.6 • DO 00·5 

. . . ·• . ' ' ' ~------------~---------------------------------------------------------------------------~-----------------------------~ 1 DISCHARGE CFS 75, 42, 24. 9. 
75, VELOCITY FPS • ! 0 •05 .1& ,04 

2 DISCI-IARGS CFS 140 ~ 8 0 ~ 39~ zo~ 
140 • VcLOCITY FPS ,14 ,08 .24 ,06 

J DI SCH~;:-GE CFS 18 0, 104, 48. 28, 
130. VELOCITY FPS ,16 • 09 .27 , 06 ,, !JISCHAPGE CFS 275, 161, 69. 45, 
275, VELOC In' FPS .22 ,13 .37 ,09 

1 f.LEV 851,87 KO. 2 2 07 4, 12245, 7139. 2691. . •' 
2 ELEV 652,37 KO 29952, 17116, 858g. 4247. 
3 ELEV 652,64 KO 35 26 9 • 20452. 9446. 5371, 
4 ELF.V 8 5 2, 32 KO lt07i5, 23796, 10326. 65133, 

'· 

. 

-

• 

,1: 

- ... ,, 

• ....... 



,,, 

WEST BROCH PORTAGE CREEK, HICHIGAH WSP2 XEQ 
?.EV 
LOAO 

10/ 0 4/77 
09/23/7& 
12/17/76 

PRELIHI~ARY FINAL RUN SECTIONS 
0

52,5-6Q,9S• 

i 

RATING TAOLE FOR S:'CT!Ot+, &0.4 
NO, ELEV AREA 

O· 847,00 0,0 
~ANK FULL a4q.1 131,3 

1 851,8~ 901,9 
2 852,39 1165,3 
3 8 52, 6 7 1320 ,6 
4 852,96 1516, B 

SEGMENT TABLE FOR Sf.GTJON 60.4 

CSH TOTAL 

DA~ 
CFS 

0,0 
t+1 • 5 
75.0 

140, 0 
180,0 
275,0 

1 
N 

,f 

1.0 
---------ACRES FLOOOE •-------
OAHAGE CHANNEL NON•OAH 

· o. 0 0 0, 0 0 0, 0 0 
0 • 0 0 0, 0 0 ·O • 0 0 
o.orJ 0 • 0 0 0 • 00 
o. a o 0, 0 C a. oo 
0, 0 0 0, 0 0 .a. o a 

SEG NO 
2 3 
C H 

PAGE'. 65 

·csH ElRIT FRlq T~ON 
ELEV SLOPE 

75, 00 84 8 ,4 ,00002 
140, 0 0 8't 8 • 9 ,00005' 
lB0,00 8Ct 9,1 , a o 006 
275,00 849, 3 , 0 0 009 

;---· - .... -- --·- -. ~-

--.- __ .;. _ --- -- -~--------- ,. ___ ---------------------- ---':"---·--------- ----------- --- ---------------- -----~--- ... ---------. --- --~ 
l OISCHA«GE CFS 75, 43, 25, 6. 

75, VELOCITY FPS , 1 3 ,07 ,20 .~4 
2 DISCHARGE CFS 140 • 79. 45, 16, 

140, VELOCITY FPS , 2 0 , 10 ,32 ,07 
3 D!SCHAOGE CFS 180 • 101, 56, 23, 
180. VELO( I TY FPS • 2 3 • 11 • 37 ,08 

4 DI~CH.A;;GE CFS 275. 157. 79, 39, 
275, VELOCITY FPS • 3 a ,16 ,49 ,11 

1 ELEV 651,88 KO 15776, 9168, 5305 • 1303, ·. 
2· ELF.V d5 2. 39 KO 20 398, 11499, 6631. 22E8, 

,3 ELEV 852 ,67 KO 2 3 60 0, 13180, 7 422, zqga, 

' f.LEV 852,% KO 28 30 2, 16125, 8266. 3911, 

,, 

.i. 

' ' 

• • .~ 

·-



i:,, 

WSP2 XEO 
REV 
LOAO 

10/04/77 
oq123176 
12111,r6 

RAT.ING TABLE FOR S"CTION 
NO. ELEV 

0 648, 30 
flANK FULL 850,i+ 

1 6 51 ,93 
2 852,47 
J 852,7& 
4 653,10 

WEST,BRANCH PORTAGE 
pRELIMUARY FINAL RUN 

CREEK, HICijIGAN 
,_.SECTIONS 52.5-60.95t 

~ 

60 .s DA= 1.0 
AREA . CFS ---------ACRES FLOOOEO-•-•••-• 

OAHAGE CHANNEL NON•OAH 
o .a a.a 

64.6 t .. 3. 4 · o. a o a. a o a. o o 
429.9 75 • 0 ·o. o o 0,00 ·o. o o 
573 ,J 140,0 0, 0 J 0 • 0 0 o.oo 
&59.9 16 o, 0 0, 0 0 0, 0 0 o.oo 
7&3,6 275,0 0, 0 0 0,00 0 • 0 0 

SEGHENT TABLE FOR ~ E:::T I Or~ 6 a. s 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE &6' 

CSH .CRIT nICTION 
ELEV SLOPE 

75 • 00 849, 7 , 0 DOD 5 
140000 85 0 • 2, ,00007 
160.00 850.3 , DD DD 9 -275.00 85 0, 4 ,00 01·4 

I' t 
I I~"' 

-- -----------------------------------------------------------------------~-- ----------------------------- ---------------·· 
OZ.SCHARGE CFS 75, 33. 21 • zi. 

75, VELOCITY FPS , 20 ,14 ,27 ,:1.7 
2 DISCHA~.GE CFS 14 0, 63. 35. 42. 

140, VELOCITY FPS ,27 • 21 ,37 ,24 
3 DISCHARGE CFS 13 D, 7 6. 45 • 57, 

1AO, VELOCITY FPS , 31 ,22 ·• 43 , 2 8 
4 D!SCHAFGE CFS 275, 115, 69. 91. 

275, VELOCITY FPS ,41 ,29 • 5 9 ,37 

1 ELEV 3 51.9 J KO 10 50 5. 4632, 2963, 2890. 
2 ELEV 852,47 KO 16406, 732 6, 414 7, 4932, 
3 ELEV 852.76 KO 19 296, 637 6, _4842, 60 75. 
4 ELEV d53,10 KO 2 2 89 5, 9569, 5 733, 75 73, 

'I 

I 

-

• 

·' ,, 

• 



WSP2 X£Q 
REV 
LOiAO 

10/ 0~/7.! 
09/23/76 
12/17 /~6 

\<EST BRANCH POl(TAGE CREE~, HICIIIGAN 
PRELIHI~ARY FINAL RUN ., .. SSCTIO~S 'sz.5-6 i(,95 • ., 

-- - ------ _._ ------ ------------8 0/ 8 0 
CHANGE DISCHARGE 
DISCHARGE -1, 50. 90, 
Et<O 
CONFUTE 6,0tf.1 +6l.9~ 60.!:i 
-------•-----------------•----END OF 

' 
.!' 

' I 

' . , 

'· ··~ \;' . 

• 

LIST OF It~PUT· DATA-------••-•-••••••••••••••••~-• 

115. 170. 
6 ll6 
6 IJ7 
6!l8 

80/ BO LIST---------------- 6 !l9 ----·--- ... --'. 

(' 

·• 
.PAGE 67 

i ' 
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.... ~ . 

'; 
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"' . 
"' "' 

"' "' . 
C, 

"' + 

. 
C, 

"' 

• 

I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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; 
I 
I 

"' z 
0 .... .. .. .. 
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0. 
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<> 
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0 
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•I• 

WEST BRANCH PORTAGF. CREEK, MICHIGAN . WSP2 XEQ 
P.EV 
LOAD 

10/ 04/77 
09/23/7~ 
12/17/76 

PRELIHl.~ARY FINAL RUN SECTIONS '52,5-60,95+ 

I ' RH ING TA8LE FO~ S'.'CTION 60 -.6 DA= 1,0 
rw. ELEV AREA CFS ---------ACRES FLOOOEOs----~--

DAMAGE CHANNEL NON-DAH 
0 651,9~ D ,0 0,0 

BANK FULL . 853.0 6,q 20 • 3 · D, DD 0 • 0 0 o.oo 
1 654,61 160,3 so.a .o, 0 0 D, DD o.oo 
2 855,04 250,7 90,0 D, DD D, DD 0,00 
3 855, 28 303,3 11s.o 0,00 0,00 :l,00 
4 855,73 406,0 170,0 D, D D D, D D 0,00 

SE GHEtlT TABLE FOR' Sl;;f,TION 6 0, f> 
SEG 'NO 

CSH TOTAL 1 2 3 
N C N 

CSH· CRIT FRICTION 
ELEV SLOPE 

50,00 853,1 ,OD 071 
90,00 953;5 , DD 069 

115,00 85 3,g ,OD 068 
170,00 854,D -, OD 065 · ··- · 

.. 

-- - --- -- --- --- - --- -- -- - - ---- --- -- -------- -- -- --- ------- - ---- - --- -- - --- -- --- ----- --- --'7- - - -~--~-- ~ ~~-:-~--- - .. _ ~:~--- -- - - -- -
1, DISCHA,Gf. CFS s a • 1, 25, 24, 

5 D, VELOC ITV FPS ,60 ,15 ,75 ,ZD 
2 DI$CHA,GE CFS 90, 3, 35, 52, 

90, VELOCITY FPS ,61 , 16 ,68 ,27 
3 • r'SCHASGE CFS 115, 4, 41, 70, 
115, VELOCITY FPS ,61 ,20 ,92 , 30. ,, • ISCHA ',GS CFS 17 0, 9, 52. 110. 
11 a. Vic LOCI TY FPS ,63 , 22 1,_01 ,!5 

1 ELEV 654,61 KO 16?.0, 40, 1bo 3, 778, 
2 ELEV 655 .o 4 KO 3401, 1 D 3, 1376, 1920, 
3 ELEV as5;za KO 44J O, 158, 1602, 2640, 
4 ELEV 055,73 KO 61:141, 31 7, 2052, 42 71, 

, . 

. ,, 
' 

', \_:,} \., 
,/ 

.I 

'· 

- •· 



•' 

WSPZ XEQ 
REV 
LOAD 

10/ 0 4/77 
09/23176 
12/17176 

' 

RATING TABLE FO~ s;:CTIDN 
NO, Eli:\I 

0 653,40 
RANK FULL 8 54, 5 

1 855,69 
2 656.1)3 
3 856. 17 
4 856,50 

WEST BRANCH PORTAGE 
PRE LIHI hARY Fl NAL Rml 

CREEK, HICtjIGAN 
,.SECTIONS 52.5-6 (.95• .. 

+6 o. 65 DA= 1.0 
AREA CFS ---------AC RfS FL DODE 0- -------

OAHAGE CHANNEL . NON-OAH 
0 ,0 0,0 
6,9 21+.·o . o. 0 0 0. 0 0 o.oo 

79 ,7 so. a ·o. o o 0, 0 0 ·o. o a 
144 .4 9ti.O 0 • 0 0 0, 0 0 o.ou 
172 .4 11510 o.oo 0,00 0 • 0 C. 
241 ,6 17 o. 0 0, 0 0 o. 0 0 o.ue 

SEGMENT TABi.E FOR '.iEC:TION + E,(l, 65 
SEG NO 

CS1'1 TOTAL 1 2 J 
N C N 

PAGE 69 

CSH CRIT FUC TIDN 
ELH SLOPE 

50.00 854.& ,00292 
90.00 855, 0 • 0 0 295 

115,00 855,4 , 0 0 311 
i70.00 655 .5 ,.,. .. ., .. 

• u \.I c.r _, 

;-----------------------~----------------------------------- .--------.-----------------------------------------------··-· 1 DISCHA.;GE: CFS 50, 1, 36, 13, 
50, VELOCITY FPS 1,21 ,27 1,35 ,26 

2 OISCHA~.G!: CFS 90, 2, 48, 40, 
g.o, VELOCITY FPS 1,23 ,.:51 1,48 ,38 

J OISCHAF.GE CFS 115, 3, 55, 57, 
115. VELOCITY FPS 1, 26 , J3 1. 61 ,44 

4 ilISCHA"GE CFS 170. 5, 69. %, 

1 
2 
3 
4 

17il, VELOCITY FPS 1,20 ,36 1,72 ,51 

f.LEV 
ELEV 
ELeV 
ELEV 

' . 

d55,69 KO· 
856,03 KO 
d56,17. KO 
8!>6.50 KO 

-

854. 
160 6, 
1 ggg. 
3243, 

14, 
3 3, 
46, 
95. 

E,q 1. 
9't O • 

1052. 
13't1. 

1 Lt9. 
633. 
9!)2. 

18 07, 

. , 

! 
'" 
'j 

'\ 

,'t. 

• 

(' 

·• 



HSP2 XEQ 10/0<t/77 
REV og12J11& 
LOAD 12/ 17/7& 

I 

'I 

OPENING 
NO, 

1 

,j ,.! 
:~/ . ) ~- ' I'' 

. ' 

'· 

• 

HEST BRANCH PORTAGE CREH, HICHIGAN 
PRELI MI ~li~V FINAL RUN ,.SECTIO~S 

0

52,5-&C,95 • ., 
ROAD SECTION &0,7 

NO, HH CFS HL TH CSH. 

0 8 5 J "85 0,00 0,00 0,00 o.oo 
1 85&., 28 5 o. 00 • <t6 855, 8 0 50,00 
2 85 7 .. J5 90.00 1.20 65& .15 90,00 
3 65 7 .. 97 115,00 1.&8 85&, 29 115. 00 
4 85'3,,66 170,00 3, O<t 65&.&2 170,00 

. -----~-. 

MIN ROAb ELEVATJON 659• .&o 
NO• CUL I/, HEIGHT HIDTH LENG THI U/S 

CULVERTS CODE OR DI AH INVERT 

1 32133 .. J,70 6,02 16,50 853,65 

.. 

-·. ---~·· -· - .. 

D/S 
INVERT 

8,5 J, 40 

CNI 
COEFF 

,DJZ 

,. ' 
" 

PAGE 706 

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

. ., 

',•l, 

• 



WSP2 XEQ 
RE'I/ 
LOAO 

10/ 04/77 
og/23/76 
1u111r6 

RAT ING TABLC: FOR S':CTI ON 
NO, ELEV 

0 854,90 
1 856,39 
2 857,38 

BANK FULL 857,7 
3 857-99 

HEST,8RANCH PORTAGE 
pRELIHINARY FINAL RUN 

CREEK, HIC~IGAN 
,.SEC TI CNS 52,5-60 ,95+ 

f 

+&O, 75 DA= 1,0 
AREA CFS ---------ACRES FLOODED--------

DAMAGE CHANNE I NON-DAH 
o.o o. 0 

31.9 50,0 . 0 i O 0 0 • 0 0 0,00 
65.0 90,0 ·o. o o 0, 0 0 ·o. oo 
77,4 10 l, 1 0, 0 0 0, 0 0 o.oo 
89.9 115, 0 a. o o 0,00 0,00 

4 859,66 245,9 170,0 0, 0 0 0,00 o.oc 

SE GHENT TABLE FCR 3ECTION -t 60, 7~ 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAG~ 71 

CSM CRIT FRICTION 
ELEV SLOPE 

50,00 855,6 ,00260 
90, 00 855.9 ,00104 

115,00 856,0 , 0 0 0&6 ----
110. o.o 856,3 , 0 0 020 

'~----------------------------------------------~------------------~--------------------~-------------------------------~ 1 DISCHARGE CFS 5 0 , 
50, VELOCITY FPS 1. 58 

2 OISCHA•G S CFS g O • 
90, VELOCITY FPS . 1. 39 

3 OISCHAoGE CFS 115 • 
115. V€LOCilY FPS 1, 3 0 

4 DISCrlA;;1GE CFS 17 t1, 
170, VELOC !TY FPS 1. 0 0 

1 ELEV 856,39 KO ga 1. 
2 ELEV d5 7. 3d 1{0 2 791, 

·3 ELEV 857.99 KO ct 1+6 7 • 
4 ELE~ 859,&6 KO 1201~. 

o. 50, 
o.oo 1,57 

o. 90, 
0,00 1,39 

0. 115, 
, 12 1,30 
8, 156, 

.11 1 ,.0 3 

1. 97 9. 
1, 278 9, 
3, 1+1+61 • 

521, 11227, 

0, 
0,00 

o. 
0 , 0 0 

o. 
0,00 

4. 
.17 

1. 
1. 
3, 

211. 

'; 

" 

'· . ' i' '·, ., ., ,, 

• 

, I ;. 

, . .,,. : 
,,, .. ' 

-



,ll 

~SP2.XEQ 10/04/77 WEST BRANCH PORTAGE CREEK, MICHIGAN 
REV 09/23/7(> .PRELIMI.NA~Y FINAL RUN SECTION, '52,5-6 C,95• 
LOAD 12/ 17 /76 

I 

RATING TA2LF. FOR ScCTIOM 60 .6 
NO, ELEV AREA 

0 653,60 0 ,0 
BANK FULL aso.i+ 17 ·"' i 8 56. 65 67 .o 

2 6 5 7. 61 H6,2 
J 65 6. 18 219,8 
4 659,75 516,1 

SEGMENT TABLE FOR SECTION 60,6 

CSM TOTAL 

DA= 1,0 
CFS ---•-----ACRES FLOOOEC•----•~-

DA HAGE CHANNEL NON-DAH 
0, 0 

46,0 ·O• 00 0. 0 0 o.oo 
5 o. 0 0 • 0 0 o.oo o,oo 
90.G 0 • 0 0 0. 0 C o. 00 

115,0 0. 0 0 o. 0 0 0, il 0 
110.0 0 • 0 0 il. 0 0 o.oo 

SEG NO 
1· 2 3 
N C N 

PAGE 72 

CSH . CRIT FRICTION 
ELEV SLOPE 

. ' 

50,0C 85 t+ • 3 ,oo 013 
90,00 854.6 ._oo 012 

11s.oo 654,7 , 0 0 01 t 
170,00 65 5 .o .0000.~ 

-~~--------------------------------------------------------------------------------------------~-~---------~---~-------
t DISCHARGE CFS 50, o. 5 0, o. 

5 0. VELO CI TY FPS ,56 ,07 ,56 a.co 
2 DISCHARGE CFS 90, 1, 68. 1. 

90. 1/ELOC:ITY FPS ,70 .o~ ,71 ,19 
3 DISCHAf::.GE CFS 1! 5. 5, 107, 3. 
115. VELOCITY FPS , 7 1 , 09 , 7 3 ,15 

4 OlSCHA,GE CFS 1to. 23. 125. 23, 
170, VELOCITY FPS • 53 • 11 ,60 , 20 

1 ELEV 656.65 KO 4322. 3. 4 316. J. 
2 ELEV H57.f,1 KD 8 03 7. 8 7, 7676. 7~. 
3 ELEV 058.1~ KO 110?.7. 392. 10393. 2 41 • 
4 ELU 85q.15 KD 25 00 7 , 3251. 18 571, 3184, 

I·,.,,, 

: ..... ' 
,'. I ' 

,. ' 

~- i • 

, •'<•• 

' ' 

·.' 

-



WSP2 XEQ 
REV 
LOAD 

10/0V77 
09/ 23/H 
12/17/~6 

RATING TABLE FOR ScCTION 
NO. ELEV 

0 856,30 
RANK FULL 657.Z 

1 85~.53 
2 859,33 
3 859, 66 
4 860.40 

WEST BRANCH PORTAGE 
PRELIMINARY FINAL RUN 

CREEK, HICHIGA!l 
,-SECTIONS 52.5•6 t.95+ .. 

60.95 Oh 1.0 
AREA CFS •••••••••ACRES FLOODED•••••••• 

DA HAGE CH_ANNEL NON•OAH 
0 .o o. 0 
7.5 20 • 2 0. 0 0 o. 0 0 ~.oo 

l+1 • 7 50.0 ·o. o a 0, 0 0 ·a. o o 
90 .o go.a 0, 0 1 0, 0 0 0. 0 0 

129,8 115• 0 0. 0 0 o. 0 0 o.oo 
238 .c 170. 0 0, 0 0 0,00 o.oo 

SEGi1ENT TABLE FOR ;;::-crrou 6,0.95 
SEG NO 

CSH TOTAL 1 2 3 
N C N 

PAGE 7J 

CSH CRIT FRICTION 
ELEV SLOPE 

50,00 857,4 • 00126. 
go.oo 85 7. 7 , 0 0 C8 2 

115.00 857.9 .00073 
110._oo 85 8 .3 ,0004!_ 

1·' 

~-------·------------·--------------------------------------~--------------------------------------~----------~--------~ ,\ OISCHA,GE CFS so. 
50. VELO CI TY FPS 1. 44 

2 O!SCHARGE· CFS 90. 
90, VELOCITY FPS 1. 4 0 

3 OISCHk=GE CFS 115, 
11 S, 1Jt:L0C I TY FPS 1,37 

4 DI S~HAi<.GE CFS 11 a. 
170, VELOCITY FPS 1. a 1 

. 1 F.LEV 858,53 KD 1 369 • 
2 ELEV 859.33 KO 3138 • 
3 ELEV osq,66 KD 4 22 3, .. ELEV 8&0,<+0 KD 8 33 3 • 

-

1, 46. 
.49 1,46 

2. B. 
.54 1,.56 
3. 60, 

,56 1,57 
4. 90. 

, 49 1, 3(:t 

19 • 1293,. 
0 7. 24 72. 
gs. 3026 • 

194 • 4 '+64 • 

... 
.39 
18. 
,43 
3 2 • 
.43 
76, 
.46 

77, 
5 gq, 

1 a g 1. 
JO 76 • 

, •' 

'l 
h ,, 

.. ·' i> 
' ~/ 

!\ 

'!" 

• 



II 

MSP2 X[Q 
REV 09/~3/7& 
LOAD 1211717& 

RliTHtG TAOLic FO? S;:CTION 
NO, ELEV 

ol 55,;,go 
BANK FIJLL ~57,-, 

1 858.72 
,2 659.44 

J 859.7& 
4 8&0.45 

WEST OR,NCH POPTAGE C~EEK, MICHTGl!I 
P~ELil"!I~ARY FINAL RUf·I :;EC!IONS 52.5-6 (.95+ 

+&0.95 
.1REA CFS 

0 .o 0 • 0 
7.5 21.t. a 

26 .2 50,0 
56.Z 90 .·a 
77 .5 115.0 

153 .o 170,0 

DA= 1.0 
---------ACRES •LCOOEC-----•-· 
OAHAGE CHANNEL NON·DAH 

0,00 o.oo 0,00 
tl. o a . o. 0 C o.oo 
I). 0 I) o.oo o.oc 
o, a o o. 00 0. 0 IJ 
0, 0 0 o. 0 0 0 • 00 

SEGM,tH T ABI.E FOP. 3ECTION H,O. q5 

CSH TOTAL 1 
N 

SEG NO 
2 J 
C N 

CSH 

so.co 
go. a o 

115,00 
170.00 

P.AGE 71.t 

Cf<IT. 
ELEV 

~58.0 
. 858.3 
856.5 
858.9 

FRICTION 
SLOPE 

.00358 

.00209· 
• 0 I 18 8 
• a o 121 

---------------··--------------------------~-----------------------------------------------------------------------------
1 OISCHAF.GF. CFS so. c. 49. 1. t ' .~· 

50, VELOC ITV FPS 2, 0 9 • &1 2. 09 .J7 
·z DISCHA;.GE CFS 'JO • 1. 7 s. 11. 

~:. }:._y:: :'! :=;:: 2. U J .&7 2.14 .55 
.J 01 SGHMGF. CFS 115. 2. 94, 18. 

115. VF.LOCI TY FPS 2, 0 7 .71 2. 24 .57 
4 OlSCHAcGE CFS 170, 4. 117, 49. 

170. VELOCITY FPS 1,81 ·. .&9 2.1 .. .SJ 

1 ELEV 658.72 KO 831, &. 817, 8. 
2 ELEV 859.44 ~o 1957. JO. 1717. z10. 
3 ELEV 859.76 1(0 2636. 49. 2190 • J97. 

'• ELEV 860,45 1(0 4 879. 110. JJ78. 1391. 

1· 
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•" - . ---. -- .- . ""--.--------------
WS'P2 . : 
TJT.L'[ . HEST 21~AncH· PORTA 
f.1-'"p: · -: PP.ElIMitlAiY 'FINAL 

· .. QJ.SCHflRGE -1• 75~ 
·"Sf-t.r(tE . 14.7 8'12•01· 
'.TfdB· ss;1+ +57·.75 

O!iTPUT $ 
·REACH. '14·,7 1. 
SEC.MENT 11,,7 1 

,NV'J\LIJE ,12?-
SEC.MENT' .1<,,7 2· 
N\/ ~\uf. • 0 55 
SEi.NEtlT ·1Lt.7 3 

. IN,'\LU[ .125 
SECTION· 14_._7 

~NOJ ABL,f 
R:F: !~CH 
SEG'MEtit 
llVAi:'UE 
S;',GM.ENT 
l~V /i.i. l)f 
SF, r. ~ nll 
NV HUE 
SEf;TION 

Et~o·°TABL:E 

~~~•:. 
P'lf.R,. 
GIP.DEP. 

-2;~~. 
,-17f:>. 
- 10 2 • 
·SJ, 
.. 1 U •· 
22 .,. 
:u5, 
21; J • 
JlJ. 

5'?..S 
52 is. 
.15 
5?.. 5 
.c~? 
1:-Z, 5 
• 15 
52.s 
-250 • 
-1.5 1J'. 
-i.d·. 
0. 

. 1(). 
fj,O • 

200..~ 

,.5 r~ n. 
·~3'.. .D: ._. 
:,%.;,q . au;,.,· 

·• 

B?1, 
81•3 • 
815.2 
81 l, 3 
8C1,1 
.81 ) , 7 
812;2 
81 S. Li 
821; 8 

1, 
1 

2 

3 

83•1 • , 
· 813,2 

81 l_.:' 
81·) •· Lt 
811',5 
81.5·~ . 
02i'.s:. 

2 .·7 , 
B 
2, 
8H,. 

1.f\~•-r~•:.-,:, ... :• ... · _'.,·o.·•· . . 
·<0 .. :.)! """'· tl'.1 (/C 5c1;· 1.:J,,·)?1 ,,J,· 
· ~·-e-f:,~~11:i. 5:i :.~.;.'"0··'?t>1~ 1 

-.-60/80 LIST OF INPU~ DATA-------•----•------•---·•------
t ,' 1 

E .CREEK, ttICHIGAN ·.. 2 
~UN! :,SECT-IO!f:,-52,5-60·,~5• 3 
. ,'.t.4q;,>' 1~0. : ·275. 
"8-13,12 e13,i,5 61-;20 

60,5 +00:.~5· 

C 

.N 

~ 225. 
-151, 
'7,92 •. 
-25, · 
0. 

• J s·. 
. 1 d.~. 

2 f!lj. 
-l"i•.:1 

195 • 
II 

C 

N 

-25 0-'•. 
- roo. 
- B, 
4 ·• 
15, 
1-00 • 

,, 1 2.40. . . ... 
0

,80 I 

.'3 .. 

'·0··10 .-2~ 
o.: 

0 ; . 
-25. 

35~ 

310.,1 

8~0.9 
d18., 2 
&i1~4 
811•,3 
8u8,9 
81 :i. t' . 
8 12 • ' 
a·1·s ;5 
8 28 • 

195 • 
-Hi, 

25, 

81?..-l 
6f2.;9 

.810,8 
8 10, 5 
8 12 • l 
'818 .'8 

· 6"22, 1; 

A-G • 
i,' 
2·. 
• 7 

-200. 
•127. 
•75. 
-20. 
!. 0 • 
1:15. 
235. 
215. 

-200. 
-so. 
-Lt •. 
6_. 
25, 

'150, 
2Lt,O ;1 

2,7 

·820,: 
s·11. 

·81·1,2. 
810',7 
.6 0 B, 9 
:8)1".6 
012·. 6 
617, 6. 

813 •· 
812 I 5 
810,5 

• R i O ,,5. 
8 1<,',8 
8 2_1;6 
8 JO, 

4 
5 
6 
9 
1 0 

.11 
12 
13 
!'4 
15 
1E 
17 
u 
19 
20 
21 
22 
23 
2<, 
2 5_ 
2·t... 
2'7 
26 
29 
3 J 
l 1 
32 
l3 
l4 
35 
36 
l7 
3S 
l, 
40 
"1 . 
"2· 
43 
,, " 
~5 
·• E 
"6 

• 



MSP2 XEQ 10/04/-77 WEST 8RANCH PORTAGE CREEK, HIClfIGAN PAGE ,1 • 
REV 09/2 3/7~ PP.ELI MI.NARY FINAL RUN SECTIO~S '52,5-61,95• 
LOAD 12/1 7/76 ., 

--------- -- ·-·--------------.-- 8 DI ii 0 LIST OF INPUT DATA-•------~------------------•--
-11.g a1q. -17, 9 816 • 17,9 616, 49 
17,9 81 ·J, 50 

rnOTARLE 51 
SE CHON 53,!) 52 

-15 i), 82 -i, -15 a. 817,8 · -100, 818, 1 53 
-50. dl·l, 4 -j7,9 819. -17,9 610, 54 
-15, 81], -10, 8G6,8 -4. 6G8,6 55 
o • 80~.2 5 • 809. 10, 8 09.6 56 ,---·· 

"-~~ + -

15, 81-J,9 17, 9 811,, 17,9 819, 57 
5 U, 81J,4 100, 820, 150, 8 20 ,6 58 
20 o. B2 t, 2 5J, 821,4 3•10, 8 21,8 59 ' ,·~ , 
350, 82?,2 350, 1 830, 6G 

EN OTA BL£ 61 
REACH 5:3, 1 • 1, 1 o. 1'.). 62 
RF. ACH2 52,5 -1.~ 63 
REACH 53,g+ 1. 25, 25, 64 
RE,\CHZ 52, 5 -.. 65 
ROAD 54.0 2,7 10, 10, 66 
BPP. 5 ~- •} 8 2 67 
GJP.OER 815 I 814, 7 0. ,6 2,7 68 

-8. 816,2 -1. g 81J,3 o. 81't, 7 69 
, '" l ., I 9 ALi,3 8, 816, 2 •7 o 

ENOTABLE 71 
SECTION 54, .Q 72 

-215, 831, -21 s. 82?.,2 -210, 8 21,4 73 '•' 
-200. 821,1 -175, 818. -150. 816, 1 74 
-100. 81!t I '4 -l45. 81!+, -35, 813, 7 75 
•25 I 81 r,, 1t -12, 8H,, -a. 8 H.2 76 
-1,g 811, 2 -4, 810,9 0. ' 810 .8 . 11 
4, 81),4 7,9 810,6 8, 816.2 78 
12, 81&,'l 2 5, 816,2 31, 819, 2 79 
31, 1' ,· a:n. 80 

ENOHBLE' 81 
l<EACli 54.1 • 1, 5 0, 50, 82 
REACH2 54,5 -8,2 8 .1 
REAC.H S't,5 l, 925 • aoo. 84 
SE'f,MEIIT 54,5 1 N -6, 85 
NV ALUE ,15 86 
SE GHENT 54.s 2 C &, 87 
NVALUE ,0?5 88 . -~. 
SEf,MEMT 54.'5 J N 43. 1 89 / ~\ 

NVALUE ,15 90 
SECTION 54,5 ' qi 

-475. 6.]·J. -475 • 631.8 -450, 8 29.9 92 
-1.iz-s. 823.8 -400 • 828.8 -375, 828 ,8 9J 

. i. 



. WSP2 :ffQ 10./04/77 HEST eRANCH PORTAGE CREE~, HICljl GAN PAGE z l~EV 09/?. 3/7& PRELIHHARY FINAL RUN .,_.SECTIONS 52.5•6C,95• 
I.OAO 12117/76 

I ,f 

- •••••••·~---••·•7••••••••••-• 8 0/ 8 0 LIST CF INPUT DA TA••••----•·-••----•-••••--••••• 
-35;:J. 82.-!:. Sf -325 • 828,4 •300, 828,2 94 
•275. RZ 1. 2'. -zs a. 8 28, -225. 828, 95 
-2,10. 820 • 6 -175. 822,5 -150, 8 21, 96 
-125. 621,21 -10 0, 821,3 -75, 8 21. 6 97 
--:so. 82 1J,8I -25. 819,8 •8. 619,6 98 
-6, 81 ~. 8i -4, 619, 4 0. 619, 2 99 
4, di~. 6. 619,6 8. 8 22, 2 100 
12, 623,J: 15, 8 25, 4 , 23, 8 27, 7 101 .'.~ 
28, 821.~, 35, 8 30, 3 43, 8 lC, 5 102 
43,1 8~ ~. 103 

ENOTARLF.. 104 , .... ; RF.'ACH 54 I 9-t 1, 9 35, 6 a O I 1J5 
RE.~CH2 51.+, 5 4,7 106 
~OAO 55,0 2,7 5 o. 50, 137 CU_(. V 1 55.C 1 32111 108 
CULV2 g. 14,5 144, 7 624,6?. 824,0 2 , 0 3d 109 SE.CT ION 55,0 110 

-295, 65~, -295, 841,5 -250, e i.o. 1 111 ' i :; -zoo. 83 :I, 7 -150, 837,5 -100. 8 36, 7 112 
-50, 336,2 a• 83E ,1 50, 8 36, 2 113 
100, lllo ,4 15Q, 8 37, 4 200, 6 36, 7 :114 
25,J I 84 J ,3 2 60, 641,6 280,1 652, 115 

·•1•' EN OTAR LE ; :I 16 
REACH 55,1+ , : 1 1, 5 o. 50, :117 
RE·ACH2 55,2 -1 .. 4 :116 
REACH 55,2 1, 1Lt5, 145, :119 
SEGMENT 55,2 1 N -16, :l 2 0 
NV A LUE ,055 :L 21 
SEC.Ht:NT 55,2 2 C 16, :L 22 
tJV I\ L UF. ,04 ll 23 
SEf.HOIT S3,2 ,· .3 N ••5~ 1 ll 24 
NVALUE ,055 ll 25 
SECTION ~5.2 ll 26 

-1.tO, d51, -tea. ,633,1 -37, 633,4 ll 27 
-11. 632,2 - 16 • ,S30 .z -12. 8 29,Z JL 28 
-8. 827 ,-'t -4, ,B27. D, ~26,·J ll 2q 
4, 1132r,.1 8, '826 • 7 12, 828,9 ll 3 0 
16, 6JJ,2 Z2, IS 34 • · 40, 6 35 ,5 ll 30A 
45, d35,-'t 4 5, 1 ,S51. l. JOB 

ENDlABLE LH 

''.>> REACH 55,6 1, J 00 • ;~ 20. IO 
SEGMENT ijlj,6 1 N ·• 15 • l.1 
NVALUE ,055 l. 2 
sEr.HrnT 55.6 2 C ts. u 
tJV ALUE ,04 l. ~ 

. t 

- -) 



WSP2 XEQ 10/04/77 HEST BR.~NCH PORTAGE CREEK t HICHIGAN PAGE 3 • 
P.EV 09/23/1~ P~ELIHI.M~Y FINAL RUN SEC TI o~s '5 2 .-5-6 1,95 • 
LO~D 12/_1 7176 

;f I 

------------------~c-------~--80/60 LIST OF INPUT DATA•••••••••••••••••••••••••••••• 

I 
SE riH[,NT f,5 • f, J N 4S.1 15 
NV AL UE ,055 16 ,1! $£CT ION 55.6 1 7 

-so. 652. -so. 835.6 -40. 8 35. 4 16 .,c aJz,g -11. 630. 'i -7,. a 2a. e 19 -..1.::;,, 

-·· 827,9 1, 627,6 5. 627.6 20 
10. 621.9 15,, 632,9 24. 63l.2 21 
36. 637,9 45. 636. 3 , 45, 1 8S2, 21A 

ENOTAALE 22 .. -~·-· --··-·· -
REACH 55,7+ 1, 5 0, 50, "-----. -·2 3 
REACH2 56.2 -3. 7 24 
ROAD 55.d- 2,7 140 • 140, 25 
CUI.H ~5.8 1 32111 2E 
f"'UI II~ ' 4 o. 6 628,2~ 628,07 2 7 ••VI.. V L 9el .L:>, "+ 
SECTION S 5. d, 2a 

-31)0, 85 7. -3• 0. 637.1 -250, dJ7. 7 29 
--210 , 837,9 -150, 8Jd.2 -1oa. 636, 2 JO 
-so. 83 '1 • 6 0 • 836.6 50. 639, 3 31 
100. 8H. 7 150, 6't0.2 7 00, 6 41.4 32 
250, · 842,J 2 50. 1 657. 3l 

EN DT AALi: 34 
. REACH 55,q • 1, 5 7~ 5 57,5 JS 

C[_" ,\('U,'J « . --1. q J6 n.1.. 1•vr1c. :,u,' 
ROAD So. 0 '. ! 2. 7 5 7, 5 5 7. 5 37 
OPP. 56,U A J .36 , ~' 
GIP. OER 835, 634.6 0. .6 2,7 39 

-f>. 83F.,, 9 -5,9 634.6 .5,9 834,f, 4 C 
6, 8J&,9 41 

ENOUBLE 42 
SECTION 56,0 43 

, ·--15 0 • 85;) • ·-150. 8tt?. 1 -1oc. 839. 3 44 
_en s 3 r • 3 

, 
636.9 '-5 .9 830.7 45 

I ·' 
-:;n,1 • •a• 
-:! • 83].1 o. 630.6 J. 8 30, 2 .. 6 
5.9 631.5 6. 836.9 50 • 837.1 47 
1 CO• 6~7.1 1 ~a. 837.3 20 o. 6 37 .6 48 
250, 83 i • 3 00, 8 3'3 ,5 350. 8 39. 1 49 
!+DO, 83 ) .• 9 it5D • 8 4 0. 3 sa o. 8 40. 4 5 0 
550 • 831.J 550, 1 850. 51 

ENOTABL.E 52 
REACH 56 .1+ 1. 5 a. 50, SJ 

''"·:,\_ RE ~Cll2 . 5£:, 2 -1. 6 54 . 
. , REACH 56,2 1 • 141), 140. 55 

SEf,HENT 56.2 1 N -1J, 56 
NVALUE ,G9 57 
SEf.HEIH 5 6 • 2 2 C 13, 56 



WSP2 XE~ 10/04/77 HEST-BRANCH PORTAGE CREEK, H:ICMIGAN REV 09/23/76 PRE LIHI ~ARY FINAL RUtl SECTIONS 52;5-r.0.95 • LOAD 12/17/T6 
f 

---------------------------~--80180 LIST Of INPUT DATA------------------------------
NVALUE ,045 
SEf.MENT 56.2 3 
tiVALU£ .og 
SECTION 50,2 

-12 d • 1 84·1,3 
-6 3 , 84~, 2 

-13, 835,5 
0. 63:?,1 
13, 836,3 

ENOTABLE 
'ROl',D 5f>, 3 2, 7 

CULVl 56, 3 1 
GULV2 1• • 5 o. 
SECTION 56,3 

-60, 1 8~1. 
... 45, di+1,8 
0 • 83 i. 7 
28, 8H,9 
sa. d34,1 

ENDTAALE 
REJ\CH 5Fi,4+ ' 1. 
REi\CH2 56,2 1.3 
~F: J\CII + '56, ,.s 

'I ~: 5 REJ\CH2 5 fi, 2 
ROJ\0 sr),6 2,7 
CUU1 56,6 1 
CULV2 ,. o. 
SECTION 56 •. 6 

-65, 856,. ., . '."''i5. 81.f.l ... ~ 1 
0 • ,, 

· 841.'+ 

' 37. 84 l • 3 
69.1 65',. 

ENDTAOLE· 
RE ~1CH +56.6~ 1. 
REACH2 56.2 3d 
ROAD 5 f>. 7 2,7 
BPP.1 56. 7 A 
GIP.OEP. 6 l+l. a4'l ,4 

-9. 8't1.5 
·9. 841.5 

ENO TABLE 
.SECTION 56,7 

-60 • -855. 
-l+O. 84 3 • 7 

-

N 34. 

-U~8 • 849, 
-5:1, 8 39,3 
~ e,, 8 32 .3 
4, 632, ' 
33, 837,<, 

Tu, 70 • 
2 2~, 51 
16,6 833,27 

-60, 8<,3,1 
- 35, 841, 
12. 838.3 
3 iJ, 837,4 
6 e. 829.8 

so. so. 
135, 135. 

5 o. 50, 
22551 
1 7, 8 34. 52 

-65, 8<,5 ,9 
-35 I 8<,3,5 
1 2 • 84 0 .8 
4 7. 840,2 

4Z, 42. 

4 3, 43, 
z 
0. ,6 
-8. 9 8<,0 ,4 

•60" 845 .8 
-25" 8<,2,2 

~~ -----

59 
60 
61 
62 

-98. 8ttf,,9 63 
-38, 836,8 64 
-4. 832~.1 65 
8. 832!,2 66 
3<,. 857', 67 

66 
69 
70 

833,12 71 
72 

-55, 8<,2,7 73, 
-20. 8 39 ,9 74 
22. 637,7 75· 
48 • 836,6 76 
68,1 a" 9. 77 

79 
79 
80 
81 
82 
83 
84 

634, 62 85 
86 

-55, 8 tt5 ,. 87 
-25. 8 .. Z .. 1 ea 
27, 8 'tO" 2 89 
69, 840 .. t+ 90 

91 
92 
93 
9<, 
95 
% 

2,7 97 
8,9 8 ltO." 98 

9g 
100 
101 

-55. 845,2 102 
-9, 841,5 1 O~· 

! • 
PAGE: " 

~--·· -· ;i,·-·--

. ., 

i '' 
\ 

j1 r 

41 



W5P2 XEQ • 10/C<,/H WEST BRANCH POP.TAr;E CREEK, HICH,IGAN PAGE 5 
REV 09/?.3/7~. PRE LI HI ~A ,Y FINAL RUN SEC TI o~s 52 .5-6 [ .95 • 

LOAD 12117/76 
' .. 

--- -------· ........ --- - --- - - - -- ------3 O, 0 0 LI Si OF iNPUT DATA---------------------------••-
.. 6. g 83 3 • -6, 836,7 -2, 8 35,4 104 
2. 835.J 6, 835.6 8,9 836,5 105 
9. St+L,5 15. 8'6Q.6 25, 840,4 106 
Jl+, Ott l • 4 4 J. 840,2 55, 840 .8 107 
55.1 655. 108 

rn • TABLE 109 
REACH 56,8 1. 5 0, 5a. 110 
SEGHEMT 56.a 1 N -35 • 1 !1 
N\J/il IIJ:" .G9 112 
SEf.MEMT 56,8 2 C 13. 113 
N~ALUE • 045 1H 
SEf,11ENT 56, 8 3 N 72. 115 
NV A LUE • 11 1H 
SECTION. sn •. 1 117 

- t 10 • 869 • -110. 849 ,2 -90. 848, 1 118 
-60. 844.4 -•50. 842,5 -35, 839,5 119 
-2, .a3s:.5 a. 835,4 2, 635.5 120 
5, OH .. ., ,) r.t. i 3. 839,S 23. 8 Lt O • 121 ' ~\) 
41, 8H,6 71, 841, 72. 861. 122 

rnnH!lLE 123 
RE' ACH St:>,9 • , 1, 1 Lt!J • 1 Lt O • 124 
REACH 2 56.a 125 

, ..... ' 
RCf,D 57.:) 2.~ 5 a. 50, 126 "'-1 .. '-

BPP. 57.0 •i3 3 127 
GIP.OEP. 833,7 833 ,1 0. ,6 2. 7· 128 • .. , 

- 6. 5 84,J, -6. 4 838,1 6 ... 838,1 129 
6,5 ~'+ J • 130 

nnnMnE l.J1 
SFCfION. 57,0 132 

_, -221. ~5s. -221. 846, -200. 645, U3 
.. l :i Q • ai:.:,.;:,: -1ou. 6t+2. -';iO. 640.9 134 
-6,5 64'1. - 6 • 4 836,3 -:J.5 8 35,2 135 
O, 8Jli •'- 3 .5 835,6 6,4 836. 1 36 
6,5 641, 5 0, 84 0. 100, 8 40, 1 137 
1 S, 0 , 6t+'1 •'- 2 O'J. 640.4 250. 840.J 138 
250,.1. Cl?".1 • 139 

ENnT~BLE ! 40 
P.E Atfl 57 .1 t- 1, !i (I. 50, 141 
RE I\CH2 57,4 -1 • 4· 1 • 2 
_REACH 5 7 • 4 .t • 2 90, 290, 143 .... 1;:t.. 
SEGMENT 57,4 1 N -12. 144 
NV ALUE ,125 145 
SE/;t1E~l T 5 7. '+ 2 C 113", 146 
NV ALUF ,06 147 
;:it hMt.N r 51,4 3 ll 49. 148 

·i 



WSP2 l(EQ • 10/0•l77 WEST BR•NCH PORTAGE CREE~, HI CHI GAN PAGE f, 
llEV 09/23/?p PRELIHHARY FINAL RUN SECTIONS '5z .s-1& C.95+ 
l.OAO iZ/17/76 ... 

• 
-• ------- ··-·---------··•--·~--8 0/ 8 0 LIST OF I°NPUT QA TA-----•-•-···•-····-------•-•••• 
NVALUE ,125 :l •9 SECTION 57, 4 :l so 

-1E,4. 85 7. -164 • 849.S -134. 643,9 :l S1 
•122, 841,8 -10 2 • 843.1 -,z: 840,6 :l S2 
•42 • 831.6 - 12, 836,1 -6. 837,6 :L S3 
Q, 831,5 6. 837,S 12. 8 37. 5 :LS• 
18, 8:l'3,2 .. 8. 841,0 49. 861, ll 55 

ENOTAALE iLS6 .• REACH +57.r,g 1. 335, 335, ll S7 ·- - ... --- --·~· -- .. REACH? 5 7,4 3,6 -·- ---·· - lL ~8 
ROAO 57.7 2~7 so. so. lL S9 
BPP. 57,7 B 2 7 ll 60 
PIER 841, z. ll61 
GIRDEP. 848.8 84~,2 o. .6 2.6 ll62 

-~.35 84·3, -e. 3 5 8•6,2 8.35 648,2 l. E 3 
8,35 g4q, 

t "" ENOfAALE l. GS 
SECTION 57, 7 H6 

-165, 8 7-1, - 1€,!i. 851,6 -153, 851. 7 l.E7 
• 133-, 851, 8 •113. 849, -88, 8 .. 8.8 1. 6 8 
'"'63 I 844,5 -Ja • 844,1 -30, 848. 7 1.69 
-8,35 8'4-3. -8;3s 841, 8,35 841, 1. 70 ·e 
8,35 84 l, 1 s. 849,'+ 40, 649,7 1. 71 "'1 •. 
~5. ,8Lt5,4 7 o. 8 4'+, 1 85, 643,2 1. 72 
100. 84 ,J. 5 101, 860, 1. 73 ; 

Et<DTABLE 17• REACH +57,75 1. 5 0, so. 1. 75 
RE ACH2 57,lt 3,7 I. 76 
REACH 57,B 1_. . 3 9•, 390, 1. 77 
SE fiMENT 57,13 1 N -16, 1.78 
!IV /1,LUE .cs 1 79 
SEf';MENT 57,d ·2 C 11:>.: 1. 60 
NV A LUE , 06 1 61 
Sl C.HEtl T 5 7, ~ 3 N 91.1 162 

( tN ALUE .125 1 e3 
SE.GTIOtl 57, 6 18• 

·2H, 86?·,· -28 3 • 849,6 •250, 8.tt-9, 3 1 65 -zoo. 84-i, 2 • 15 0. 848. •lDD, 6~6. 166 
-50, · 8"ti .s -26, 848,6 -16. 847.5 1 87 
-9. 84 'l, 2 -4, 84l,9 o. 842.7 188 
4. 842,7 8. 643,1 15. 8&t7,9 1 69 ' i .... . ' 26, 853,1 41, 851.9 66. 65 2,4 190 '/ 81, 85.l, 5 '31,· 854,7 91,1 662, 191 

ENOTAALE 192 
ROAO 5 7, q 2.r 9 0. 80. 26 

"i 

,. -;, ~-



MS Pl X£Q 10/0<u'77 WEST 3RANCH PORTAGE CREEK, MICHIGAN PAGE 7 -REV Oq/2Jt7f, PRELI MI NARY FINAL RUii SECTIONS '52,5•60.95+ 
LOAD 12117176 

I • 
-------- -----.---- -----------.--8 0/ 8 0 LIST OF INPUT DATA•---~•-••••••••••••••~-----••• 
CULVl sr.g 1 12333 27-
CULV2 6, o. &qo • 842.08 840. 91 28 
CUL>/1 57. '3 1 12JJJ 29 
CUL VZ ~. 0. &90 ~ 841,53 64 0, 91 JO 
SECTION 57,9 31 

-56 Q, 87 ,J, •56 ll, 855,J -550, 8 55, J 32 
-500, ~54,6 -450, 85~ ,1 -400- 8 53 ,4 3l 
-350, 65Z,7 • 300, &52,1 -250 • 851,5 J4 --···· ·-· .,,.~ ...... - ·-
--2 o a • 85 L, 7 ·150, 850~6 -1(11]~ 6 50 ! 7 J5 
-5Q. 85 •J, 8 0 • 651,1 50, 8 51,5 H 
1 o a • 85?~ 150, 852,8 200. '853.~ 37 
25 •, • 854 •. 9 250. 870, 38 

ENOTI.BLE 39 
REACH 58.5+ 1, s a. 50, 40 
REACH2 58.6 -1, 5 41 
REf,CH' 58,6 1, 7 0, 70~ 42 
Sf GHENT 58, 6 1 N -22. 43 
NVi\LlJE , 07 5 It lt j ·' SE'iMEtH 58. 6 2 C 17, 46 
NV/I.LUE .055 47 
SEr.HENT 5ll, 6 ,3 N 119,1 4 8 
NVALUF: ,;)75 49 ,-,,,.J 

SECTION 5d,6 50 
-50, i 851, 1 -22, 85 2,2 •8, 845,4 51 
•4, dl+4,8 0. 645,1 ... ': 8 .. 5,1 52 ., 
7. 545,2 12, 847,8 17, 650,1 53 
~6! 85! ~ ! 5 0: 85.1: an. e5c .e 5!. 
~6. 84l,5 119, 850,2 119,1 864, 55 

EN OT ABLE 56 
RE i\Ctl 58.9+ 1, ~ 0. 50, 57 
RE ~CH?. 58,6 58 
RU AD 59, 0 I' 2,7 85, 85.: 59 
CULVl· 59, 0 1 12311 &a 
CULVZ E,. 5 O, 6 0, 8 42, 2 7 842,25 61 
CULV1 5 SI, 0 1 12311 6Z 
cu~ve 6,5 o. 6 0 = 6~2=21 0~1.ra 63 
SECTION 59, 'j 6• 

-360 • 866, -380 • 85:J",2 •l50, 85J. 65 
-300. 65?,2 -2s a. 851,5 -200, 850,9 66 
-15-J, 85 'J ,6 -100, 850,4 -so. 850, 2 67 
D • d5C, 1 5 o. 850, iilO, 850 ,1 68 '' j' '-, 
15 0, 85'),1 20J, 850 .2 250, 850, 1 69 •I 
268, 85 J, 2<30, 652,2 3 00, 6 52, 70 
3':iO, 852, 6 1+00, 653,2 405, 855,2 71 
40? e 1 865= .. 

'" 

- • 



•. MSP2 XEQ 10/04/77 MEST 8RANCH PORTAGF.: C Rf.EK, HICijIGAN PAG!c 8 
REIi og12 J/76 . ~RELIHHARY FINAL RUN SECTIONS 52.5-6C,95• 
LOAQ 12117/76 ., I 

~--------~---~--------~~~~-==~aotao LISi OF INPUT DATA--------------------------•---ENOTAALE 73 · 
RUCfl 5'3.1+ 1, 5 0, 50, 74 
REACH2 5·3.5 75 
REACH 59, 5 1. 55. 55, 76 
SF. r.MENT 5q,5 1 N -10 • 77 
NV HUE ,08 78 
SEGMENT 5Y.5 2 C 20, 79 
NV,iLUE .055 8 0 ,< 

Sf r,N[NT 59.5 3 N i9iiei 81 
NIIHUE • JO 82 
SEC TIOtJ s~.s BJ 

-231.. 865. -231 • 85 2, 8 -201, 852,1 84 
-151 • dt+-1.6 -101 • 849,6 -76. 849,3 85 
-26 • 84~. -10, 848,2 -5. 846, 5 · 86 
-2.5 845,6 0. 845.3 2.s 845. 3 87 

' 5. 8'+6.5 2 0, 853,6 40, 855,4 88 
,;5, .;ljfi,Lt 9 0, ~58. 115. 858,6 8g 
1 .:.r:: 85-3, 9 1 go. 659.S 190,1 865, 90 .. /,t;, . ·~., . 

ENO TABLE 91 
REACH 5 3 .'3-+ 1. 2 55, 230, 92 
RE ACH2 59,5 1, 93 ..... , ROAD 60.D 2,7 so._ 50, 94 .,.,,{,,, 
Bf-IP. 60,0 B 3 95 
G;POEP. 8Su,s 1 85 il. 0. .6 2,7 96 

-F.i ,9!:i 852,7 -6.95 846,9 -5.95 8<i6,9 97 ·~ 
•5 .g5 84 13, 1 -4,95 850, 4, 95 8 5 0, 98 
? • rJ5 il41 , 5 ,g 5 846. 8 6,95 846,8 99 
n • .:is 852, 7 100 

EMDTARLE U.1 
SECTION , 6:J,O 102 

-51J0.1 ,. t,6'3, · -so O • 655,Lt -400, 854,9 ·103 
-3 8 0 • ~5 '•. 2 -20 ~, 853,6 -112. 853. 2 104 
-100 • 651,1 -f-i, gi; 852,7 -&.qs 846,9 105 
-3. 64&,3 0. a1+6 .a 3, 846,7 1 06 
6.95 /)1.t~. 8 6,Y5 8!>2,7 100. 852,l 107 ,,_.,,., 8:ii, g 3 au. 851,& 410, 8 51,4 108 C. u 1,,1 • 

500, 85 t. 5 6 00, 851,7 600,1 666. 1 C9 
'ENOTARLE 110 I. 

REACH +6(1,1)5 1, 5 0, so. 111 
RE ACH2 60,2 6.J 112 •\•.,, 

'' REA Cf! 60,1 1, 210 , 180, 113 I 
SE GHENT 60,1 1 N -8. 75 114 
NV AL UE • 0 7 115 
SEr;MENT 60,1 2 C 6,75 116 
tW f,LUE ,05 117 

·, 

• 



WSP2 XEQ 10/04/77 
REv og/2317& 
LOAD 12/ 17/7.6 

' 

WEST BRANCH PORTAGE CREEK, HlCHlGAN 
PRELIHUARY FINAL .RUN SECTIO~3 °52,5-60,95• ., 

----· .. ------------------------8 0/ 8 0 LIST OF INPUT DATA------------------------•••---
SEf,M£NT 6J.1 3 N 269,1 118 
NVl,LUE ,06.5 11g 
SECT!Otl 60,1 120 

-2ou. 668 • -zos. 8f>t+. -155, 860,. 121 
... HO• d5 6 • -a. 1s 851,2 -J .• 75 851 ,2 122 
3 • 843, 2 3.75 651,2 6,75 851,2 123 
23, A5Z, · 2 89, 652, 5 289, 1 666. 124 

ENOTABLE 125 
REACH + E>O • l 5 1, 5 0, 50, 126 
RHCH2 60, 2 6,6 127 
REl,Cil 60, 2 1; 3i5, 315. 128 
SEr.aENT &O, 2 1 N -32. 129 
MV /\LUE ,07 12'0 
SEt;MfMf. 6 0. 2 2 ,C 35, 131 
t•V l,LlJF. o• 132 . , 

S£(;/1EH1' 60.2 3 N 7g .·1 133 
l~VALllE ,065 134 
SEGTl ON 6:J.2 135 

-73. 8??. - 72, &52,3 -4 7, 851,& 136 
-32 .- d5,J, f.i -30, 841,4 -25, 845, 7 137 
-20. 841.4 -10, 840 ,5 o. 6 41,2 136 
1 {1 • 84'!,4 2 0~ 844,1 25, 64 7 ,4 139 
30, 8Lti,6 3 5, ~52,7 57. 652,2 140 
79, · · 652, 2 7g, 1 860, 141 

F.NOTA~LE 142 
RE,\CH • bQ,25 1,. 210, 1SO, 143 
REAGH2 60, 2 1. ~ H4 
ROAD 60, 3 2,7 5 0, so. 145 
CULV1 6G,3 1 ·12111 146 
CULV2 3,6 o. 2 2, 5 6 45, 74 81.t 6. 7 7 147 
CULV1 6.! • 3 ,1 12311 148 
CULV2 .i 3.6 o. 2 2. 5 845,6 8lt6,82 14~ 
SECTION 60, 3 150 

-275, 86G, -275, 655 .1 -200. 854,8 151 
-1so:. 853,7 • 10 0 • 852.4 -so. 651,1 152 
0 • 851,5 2 5, 851,9 50, 852,4 153 
75, .SS!·,13 '3 0 • 653,4 90,1 866. 154 

ENDtABLE 155 
RE~CH •60,35 1, 5 0, 50. 156 
REHH2 6J,4 -.7 !~7 
RE,\GH 00. 4 1. 4 20, 410, 156 
SEfiMf.fH €:,1::,. 4 1 N ... 19, 159 
NV A LUE • 1.7 HO 
Sf.f.MfN T 60, 4 2 C 16 • 161 
NVALUE ,Od i62 

-.. 

PAGE q 

, 

-~---.,.-·· .. 
. , ... 

:,'.1.i_ 

' ' •i 

• 

. j. 

-



MSP2 XEQ 10/04/77 HEST_B~IHCH PORTAGE CREEK, HIC~IGAN PAGt 10 • 
REV og/23/76 PRELIMI~ARY FINjll RUN ,.SECTIOl4S 52,5-60,95+ 
LOIO 12/17/"~E, ,f 

-- --------·------- ---------- -•--8 01' 8 0 LIST OF INPUT DATA---------•---------- -- --•------
SE f,MENT 60,'+ 3 N 316. 1E3 
NV~LUF. ,17 Ht, 
SECT!ON 60,4 165 

-t,30, 87). -'+30, 852,2 -380, 652,5 165'+ 
-330, 852,4 -2115. 851,t, -278, 8'+11,5 1E5K, 
-271. 641,2 -231, 849, ~191, 849.6 166 
-175, 84,,5 -1;;9. 84Q,8 -133, 8501,4 167 
-1C19, 81.t:J,q -67'. 6lt9,6, -19. 84~1.7 168 --· .. ;····"··-
-14. 64'3,1 -7. 848, O, 647", lf.:9 

.. , 7. 641,J\ 14. 8lt9.~ 16, 850.J 170 
4SI, ,:'Sr111'J 75, 850,4 !25, 851., 171 -1· 
175, 85~... 225', 852,7 265, 853:... 172 
31':?, d5.,2 31Ei,, 870, 173 

ENOTA.BLE 17'+ 
REACH 60,5 1, 96~,. 8'+0·, 175 
Sf.,f,HENT 60,5 1 N -10,. 176 
NV M UE • 11 1 77 • ' 
SfJ;MENT - E,a,5 2 C 22, 178 
NVALUE .~7 179 
SEGHEtH 60,5 3 U 287, 180 
NV.flLUE ,O~ 181 f ... ,.. 

SECTIQN 60,5 182 •••. 
-201, 87.?, -201, 853,1 -175, 85Z,9 183 
-151, /! 85?,7 -141, 850.1 -100. 850. 15'• 
•60, 851,'+ -10, 850,C. •10, 850,Z 1d5 ', 
-5. 84i,8 o. 8lt8,3 5. 848,8 1.66 
10, 8<+J,7 22, 65,1, JO, 853,7 167 
36. d53, lt-1, 850,9 'H, 850.1 166 
116, 85),6 136, 852,7 186, 853,9 189 
236. ai;i..i 2a6. 856.1 2e1.. 875. 1go 

ENOTABLE 191 
RE,!CH , &0,6 1, 3480, 2980, 1n 
S,l;MENT 60,6 1 N -8, 193 
NV.LUE ,17 194 
SEf'!MENT 6C.6 Z C a. 19~ 
NV,\~UE ,06 196 
SECHEt!T &0,6 3 N C.68,1 197 
UV1\LUE ,17 . 1~8 
S£GHON 60,6 199 

-1n1t. 011. -164. 865.1 -13... 862.7 200 '··~• 
-114• 86z,.4· -7d, 861,6 -67,. 856,Z 201 'J'-, · 
-37, d5~.3 -20, 65C.,5 -12. 85'+,1 202 ··· 
-B, 65.3. -1.+, 851,9 O. 852.,1 203 
4, 115~.1 a. asJ.1 Js. ·e54,, 204 
71+, 654, 109, 853,8 157, 85J,.8 205 

' 

l -I -- 41 -



WSP2 XEQ 10/04/77 WEST BRANCII PORHGE CREEK, MICHIGAN PAGE 11 
RF.V 09/?.3/7p PRELI III.NA.RY FrnAL RUH SECTIONS 

0

52.5-fr0.95• 
LOAD 12117176 

i 4 

-- -------~- •----------.-----~--8 01 a o LIST OF INPUT OATA------------------------------
177. 851t.4 197 • 856.6 247. 856.8 206 
2~7. 857.9 347. 859.1 36 8 • 861. 2a7 
378. 86'2.4 3 BS. 862.4 413. 861.9 208 
Lt313. 86,'2. 6 4 68 • 863.9 468.t 871. 209 

EN •TAHLE 210 
Rf ACH +60.65 1• 325 • 280. 211 
Rr'ACH2 60.6 1•5 212 
ROAD 6J,7 2.1 5 o. so. 213 " CULV1 60.7 1, 32133 214 
CULV2 3,7 6, 1 6. 5 853,85 853,4 215 
SECTION 6J.7 216 

-10. 87 L. -10, 863,7 •6 D • 862,2 217 
.. 5 0 •. 861, -25, /l59,8 0. 859,6 218 
25, 135~.7 5 o. 860,2 60. 860 ,6 219 
60,1 011. 220 

ENnlA9LE 2 21 
REACH +6U,75 1, 5 o. 50. 222 
REACH2 60,6 t,J 223 '. ,, 
RUCH 60,8 1, 1535, '1030, 224 
SEGMEMT 6 0 ,8 1 N -19, 225 
NV ALUE • 17 226 
SEf,t1ENT 60,8 2 C 20. 227 

t ..... 

NV ALUE ,05 228 
Sfr.HEtH 60,6 !3 N 148,1 229 
tN ALUF. ,Od 2 30 ,4', 

SEC TlON 60,8 231 
-134, 87 .1, -134 • 8 65, 8 -129, 863.3 2 32 
-119, 851, 7 .. g4. 1}57,8 -69 • 857,6 233 
-44·, 857,7 -19, 856 ,4 -15, 655,2 2 34 • 
-10, 851; 7," -5. 653,7 D, 853,6 2 35 
5 •. as·i,t> 1 o. 654 ,5 15, 855, 2 36 
20, 856,4 3 a. 857,9 55, 858,1 237 
80, 653, 7 105, 86 0.5 130, 6 61,5 238 
148, 661 ,9 148, 1 873. 2 39 

ENO TABLE Z OD 
REACli 60,95 1, 1790, 150D, 2 41 
SE f.HENT 6J, 95 1 N -9, 21.fZ 
NVALUE • 0~ 2 43 
SE r, l"!ENT 60 ,95 2 C 9, 244 . I, 

' NV ALUE ,05 2 45 \•,, I 
SE r, HENT 60,95 3 N 228.1 246 . ; : 
NVALUE ,08 2 47 '/ 

SECTION 6D. 95 246 · • l \, 

.. t;J. 875, -43 • 670. -35, 868. 7 249 
•30, 865,5 -20. 863,6 •19• 861,5 . 2 50 .. 

- -' ... 



HSP2 )(EQ 
RE~ 
l.OAD 

101 a i,177 
OS/?. 3/76 
12/17/76 

WEST BRANCH PORTAGE CREEK, HIC~IGAN 
PRELI HI ~A.RY FINAL RUN .,.SECTIONS 52.5-l>C.95• ., ' 

------- ---·- ----------------~--8 0/ 6 0 

' ENOTABLE 
REACH 
RHCti2 
COMPUTE 

•lit. 861) ,4 -9. 
o. 856, • .7 4. 
11. d5i,8 21. 
85, 85-l,Z 68. 
153, 861,7 1SB, 
2?.8, 867,5 22R.1 

+60.95. 
60, q5 
1lf, 7 

1, 
,6 
55,1• 

65. 

14, 7 
--- "'•--•.•-·-----•-------""--•----ENO· OF 

' 

j[ • 

LIST OF INPUT DATA•-----------------~-----------
657, 2 
856 .6 
659.6 
658,1 
<663,2 
,876, · 

155, 

-4. 
9. 
61, 
10l, 
213, 

856",J i:! 51 
85 7, 6 ,~ 52 
859, 4 ,~ 53 
858,1 i:~ 54 
866,2 ,~ 55 

?56 
~! 57 
~~ 5 8 

--'- 2'. =9 

60/80 LIST-------- 5q7 
. ----------------------

- ~ 

--

"--

PAGE' 12 

·------ -·----

, ,· 

\•,,, 
. ' ; ' 
,; 

• 

-- -'"'·.-·~·--;· 

,, .. ,-
·•r·"•' 

-



co:iPUTE 55.1+ • 597 

., 
•-.-------•~••••••-••--•---•s-STARTING DATA FRON GIVEN ELEVATION--•••--•••-•••--•-•-•-••••---• 

• 
.. 
' 

, (ll, 

. ' ..... ,. 

'• 

·" 
·1,; 'i·•· ••. 

. , 
, ·a •f• 

'· 

: i .• , 

' ·' 

( - -



_v,. . .. - -
1_) COUNTY: T\ B LA:M 8 :t: oo 

-

2) STUD:Y NAME: C1TY aF KALAr\10:z:ao 
,/\ • • - • I l'\CJ r"'--~ I,.., 
M-X , tL--1 \,,~ t::c., " 

. 3) wATERcouRsE: k,0:15,, 1A-1eo f(, cER.;• 

4) DOCUMENT TYPE: /oo -yg E~ C.l(oACJ.+61) ({vrJ 

1111111 1rrllil[ 1111111 
1111 UII 11111 111 111111 11111 1111 111111 11111.1 11111 111111 
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R, 
1
---· · ~ :-~;.!-::{;: :; ·~=; ii~i-~~ .. ;: ·~;~:; ;~ ~; :;-·-;-;-7-·-;-·-·-·-·-·-·-------------------- .. 

I , ERROR coqp - 01 
bL ~ODIFIC•TION - 50,51,52 

--- ------- ·------

,, .... -- *"' *;:;,-_;·;•k-.~;-... ;-:;;;-;-.~-;.~********"-***+********~-... ~;~-;- -----------., -· ··----·· ------ - . •-
( ~ 

··-· . - - . --- . . - ···- ·-----·-- ···------T1 ENCROACHMENT RUN 
( T?STARTING WATER SURFACE ~ORTAGE CRF.EK MEAN WATER SURFACE ELfVATION 

.; 
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17 

( ,. 

l 

, 
l 

( 

( 
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t, __ 

j4 

~:; 
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' ... , ' 
,,, I ---. " i -

r< . " 

T3 ..... A_~T~LLC_RF.[~ --~t.J.~IIZ0O _. 

J 1 

n. 

J 2 

5. 0 .--· - ... 

I PLOT-·-··-- PP fi'S ... 

·· n r' r l • , 

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

I '' l " :rrPJ c HVJ"S (; 

n. 
XS E_O __ 

0.000000 a.no (1. ii ----::c-:- ---=-~--·--•----·-
o. 76• .1so 0.000 , ,.!~ 17 

~'t -< j -, .-,.1 ,(.) --- . -. - : ' ·ifl 
,I ,..,,, ,, 

. ' 1,. 1; r..,..: 1 ... ,. (H' l~ C 
--- .,,.,,... .... ·-~ ~ -- . ----

~----·- . ·--~----------------~----- ----- --------·------ - --- ------
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111. 41\7, -i'5. ·348. 47. 12. 75B.2CI . :·•;."' 5(:, 

__ o=.J i. ___ JL.!L~G ___ Q. .. !lI~- . .9..J!'.i!!!L __ .Q.,fil.4 __ 1sJ. ;~0. ... --2.~~ llO --·---· __ --·- --···--- ----- --·----- . --· .· · 1 50. ~l :~ , n,.C'.il 17~.·1·~ ?~~.:3 
~l- .;: . / . , 
s :~···· i:C"nw·-01-sr·llIRiJTJOif FOR.sifci,io.. n!.10 
• 

--------·· 768.(16 CWSl!.L• 
iL ,u; 
~ C ! . --
~ lit, . -·( .,, 
f -• • = ,,, 1·· -. - . il- ~-J -

STA= 
' ,, 

P ::. Ff .. ..::· 
,',_ \ ,;;. 

:, 2 9. 
·-,1~~-
1 c 1 • 1 

_s_~_t.,_ 
? 6. 1 

; '- I " 

[j < • .:. 
• .!....::...-,. -

_t,07. 
-· -- :; : ·i 

. , . 
·, ., . 

t, 16. 
? r, • ,_, 

7 C' .. 

1 • 

-- ~ . 

6?f •. --- __ 6~~ ........ -- -.9.~< .. ____ _7('_4. 
1 • ' 

i r. 
' . ' 7 ' '~ . 

" 

~ iHl . 
•~EtNO 12.2no 

ZiO[l tlAT (;1 = 440.94 WSEL• 768.53 EMC Q1• 440.94 WSEL• 
·F ;-{i ( ~ · ·L·~-;=i-, (' l-i;~r~·1 :-!3 . .::- ['. ~ 5 G ;-: 1,J. 1 -\ i."T~ -r.--:-1; 1.:7:c- .. :;,, · \ ~ 

]_6_8 ,_~3 ~ ,, 11 n .- n ,n.o o ~ 
•,t,T {'1.:::c 4,tr.,,. I, .. ';, ,. ( ~ 

(__ S3 

~ 337n NOR~¼L BP!DGE,~ND= 11 MIN ELTRC= 763.RO M~X ELLC= 7~2.~0 c:,::c- . - ---- - --·-·----··- -.. --------·------· -----
" . 3470 ENCROI.CIOIEN't $TATIOHS• ' 

~ 5 2 8 ._4__.JO 4 • 6 T·YPE• 4 T l.~GIT• - O...Jl~ 
12.20 10.47 768.67 o.oo 768.53 768,. 6 7 o.oo o.oo o.co 758.20 

Ci 3,as. 216. 42. 127. 459. 58. 321 • 47. , 2. 758.20 
1.28 n.47 0.12 0.40 0.080 0.035 0.080 0.034 758.,?0 528.43 

s() 
·----------·-::7 SI 

--- - . '_(i.; 590 --· .. __ .. ___.:.._. 
61 

uC --·- ···--7 '5 

61C• 
-~ 

11C 
- - ·-·- ··711 

·· 1 _ · ·,~ ,sC 

C 
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• 

" 

( 

( 

(_, 

~H
im 

( .. · 
,-

t( " 

0.000075 1 • 1 • 1 • 0 0 0 176,16 704.58 

FLO~ DIST~IRUTION FOR S~f~C~N_0~•--~1~2~.2n ___ _ CWSEL• 768,67 

STA= ~28. SSR. 607. 616. 624. 634; 692. 705. 
_ PE_R ___ O.;" 15,_7 ______ 35,4 _____ 5,_:I ___ J_0,8 __ _5_.J __ ·- ~ 5 • 3 .z. ?--------------- -- -- ------------- --- ------ -----------

~qEA= 142.3 ?5°.7 4~.1 SA.l 4 7. 1 
VEL= G.4 •.~ Ll.4 n.7 11.4 ,-, .. 3 ,o 

·•sEcNo ·12. Trio- - ·- -------·--- --- ·----· - . 
2800 ~AT Q1 • 442.,6 WSELS 168,53 ENC G1• 442.3~ wseL• 76W.64 RATIO• 0,0000 
NAT_ Q 1 = ___ 4 5~ ___ R AT I Os_ L0fkCH,_ROS= 0 ,.-5292,. ~ 1043 __,o,.. • ._3"'3""#"-"'--·.,.W,-cS_,,E_L~'"--· 7f-!L.~4- .. _ ---- ------ ---- ·---. 

-~-: 1 :c 
• :Ii It. ---- - ---- -----. -· ---- --------11,, 

ELLC= 1C 
-- ----- ---•- ----. -------- - ---- -- - ---- --·---·-- -- ----- - •- ------

3470 ENCPOACHMfNT STATIONS• 
_ 12 ._Jr,_ --- JQ.~J __ Jl!§..R. 

~k5. 21~. 4?.. 
1 • ~ 1 (. • 4 7 (J • 7 1 

528.1 705.2 TY~E• :• TARGETs 0.037 
_ o,.oo ... 768.._.~J. ..... 768,67 _ _Jh_QQ_ o,oo 0,0!L __ 7_!i8.,a ___ ,___ --·-- ·--~----------

1 ? 7 • 4 (J 1 • 5 Pi • 3? s • 4 i" • 1 ,"" -, ~ 1, .. ;-, C1 
o • .39 n.c,~n u.o.,s l~ .. c_c ~· .. ,:54 75,'.'.?i., ·.•,{.(1 1() 

n_.r111:1S17'• ___ .,!!'1 4n. a• ______ 1~_r. _ _ I ____ ____ n ______ ,.;.1 __ -_,7 i...25 ___ __ _Lr:.:....J..? 7 , 1 .'.:.... ? 1 ______ _ 

3
1S 

ST ft" 'j 2 (' • ,s,,. (,()7. 6 1 6. V ~ 4 • t. 9 , • 7 ,. ' .. n, q r}:;. 1 1, ~ __ 35 '-~- J. 1 
-- ~ ;:J.., ' ----'ii'. 2 AREA= 143.8 27D.2 

- ~ ---'~~} ;;~,!!... ---- .L :_ -
47.2 _ 238.1 37.7 

VEL= 0.4 0.5 0.4 0.4 · 0.4 0.3 
••- • • ~h ,_ •-" --•- ~ ---- ---• .._. •--

*SF r ', O 1z.4n'l 
? .. :,1r ~iL\T ~i= S9Y.37 w5€L= ft-~.).'> f~ 1 C l;i= 5;;0.-:;7 ,13tL:: -, , L I •,- <• o T -, f ,. 

( t, ~ • (" :-. t< F I j \. 

·, q ', 1 = • _6,1_f,_, __ i<...1\.U o s .l <:1- ! ifJ.., Hor,= Q. 4 \'.>' 4 ___ o .. ? 4 _ _6.) ___ 0.,1.?.!i r. . .,I;.~ u. = ___ _ 7 f.J.'_,_f t ... ---

347Q ~NCROAC~M£NT STATIONS£ 528.7 704.2 TYPE;: 4 tARGET= 0-. 030 

U/5 F•cr GF 5X7 FT. CUlVFRT 

12.40 1G .. 47 
385. 177. 

n "1 
j4 9. -~r ~~o:_n ____ ''=''~Q 

48. 12. 
1'}~ 1··: -~-·---..L ----758. 20 

1.31 0.36 0.080 0.034 758.20 5211.66 
. -~ ___ 1.w~~ 

_f', 

"'-' 
------ ---- ----- - "" 

,C 

---------- --___ -- -~:m ~ 
sC 

ll 

~ - ~
3 
r· _ --~-!:..: .. :.~ _Di ST r.- I ; UT) 0 ~,; _ F O i:;i SF C ~, 0 = ___ . -~ 1 2. '-6 p ~ -~· CVS LL= 7t.h (,? -- ---'~'------·--~-- -·-- ---- _,,.-·-·-~-· 

ssO 
. ~ ll 

,;, ' 
i\ 

l. 

( 

h •' f~ ;, ::: 

" F. l ~ r .. ?, [' . ( 

,. n-, 
vu' • 

25.3 
7 ,;,,_ '~ . . , 

1 • ; 

b24., 704. 
e_.J __ , 11. t< ______ 1._~ _ 

- ' u I .' • ' • 1 
c, • 

' . 
1r:-.rcr.h 13-~ono 

2~no 'lAT •11= ~99.33 WSEL= 76~.53 ENC Q1: 599.33 W~EL~ 761',,63 RATIO= 0.0000 
'-~T Q1= 018. RAT!_O_S LOB,CH,ROB= 0.4595 0.?465 _ (),?_~i) __ 1riS~_L,= _ ?6>1._6~ 

-" t_ 7, ' ~ ;: l, r- l · , r r ! T ,.. t,, T : (_) r \. :-- - . ~ ' .,. 

13.00 
· ·:ni~·- -

1,32 
0.000041 

10.47 
177. 
0,36 
~o. 

768.67 o.oo 768,53 768.68 0.01 0 00 0 00 758 20 ----•------•----r -- ---•------• --•-••-• .:::..Jt.----•~---••--._. •---
QB. 111. 483. 75. J4Q. 49, 12. 75~.20 

1.?9 0.32 0.080 0.035 0,080 0.034 758.20 528.7~ 
~11. 30. o • o o.on 11s._21_ 7•4.o;, 

- --~--:a ..(l 
:..-'~1-~~-

o(:, 

·--------~- ::o 
+ ''tf , . -- -- ---- " 

/ 
I , 
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,: 

( ' ,, . -. 
' . ' 

(__ 

Kl 
( " 

,, I -
(, 

( ,, 
l.' . -
• I 

(., :, ; 
11@·-

t, 1 9. 5 878.9 TYPE= 4 

----------··--·•--•- --· VALLEY SECT. APPROX. 30 FT D/S Of HOWARD ST 

1 4 , Q_O_ 
I;: 5. 
1 • 7? 

r ._0~or: 11_\ 

. _ _11 .• 9~-- 7#.§8 ·--- 0 .1)0. . ]§.s _ _._u_ __ .r.fil!....~ __ o,._,,..,oo ____ Jl • .il.1 ______ 'lJl.o __ 

.... EI• S=. 
AREA= 

VEL= 

39. 36. 311. 
o.1q r.), 0.21 
.?.~'2 .. ____ -'~jl_. __ --· ~65, 

i G 0 --· ..._ 199,4 
0.2 

u- ·--~ "" 

,- 2 

69.3 
0.5 

655. 
"· 0. 7 ··-:-14 86 ·• 0 
0.2 

---~-~--- .. 
CCHV= IJ. 3r,n UH\/., r• • ~no 

199. 60. 1486. i9. 'l. 
0.C'l0 '1.[i-15 r..o,u n.7)~ 7~6.7C 

.... - JL._. -·· .lL. - " -·--~-·· -- -

f ? 9. 

··--- - ---···-- -- ·----- .. ·---· -

C 

C 

lll~ 7JJ. ___ . _ . ·---·- --·- --- -- ·-------· .. 
v(:: 

n() 

. ------3·-. ~ :c 
. \ . 

·- --- IIIJ 
s() 

/ ---···-·-•-2j·· ' 41 
. . .• :-~+' c() 

' \; 
--·--· 4.1 

•ie 1 4 Cf\ f,i H C ~, j~ D LI s FD 
*'..rC"<O 14.500 

2so·r· NAT- Q1 =-·-· 7sa:i.2-· WIEL"' 768.55 ENC Q1• -788.42 WSEL;.- ·- 768 ,65 RATIO" "o:oo0_O ______ -· --·--

3jv 'IAT Qlc: 811. RATIO~ LOt,,CH,ROB= 0.1104 0.0557 0,8339 WSEL" 768.65 

4 TAll:,fT= 
-- .... - . -. 

,{", 1 9 .. C-; ·-------- ----·-- -- -·--· -·--
f1. C2l1 

-- -~------'. - -~--. -- "------

0 n() 
_. ~/, F;CE _f'f Cl,J.\lfr,r_AT _ _i:O~'ARD.,.§T ••. ______________ =.,_ ---------- --- ---·----- ----·---..------- ···.~:c 14.50 
2rii._ 
1 • 7 :' 

n .. nr-c1"',,r 

10.38 
20. 

r • iJ:, 
'(, 

7611.bB 
- __ _u.,__ 

' . ' 

FLOW DIJTRieUTION FOR src~o-

STA= c, , .... ~ ... 

o.oo 
1 o_9. 
i: • : :-

14.5(1 

168.55 
il2 0. -·f:~,. 

(: 

7l-8.6!! 0.(10 
_64..., ____ 1061_, 

;;_:~[, ,-.,.;,-':t 

CWSEL"' 768. 68 

,, ,r 
' j ~' .. 

0.00 
- !,O • 
:: .. ' , '-+ II 

uC 

': 670 
··--·-·--------- ' 

C .53 PI: r, 11:: r, .. t, .J. 1. :, • 7 ~ 4 • : 

--·=t•,'-15 
1iC,1 

1•, AqEA~ 1~1.P t3".0 (3.7 1116[).f:. -----·----·------:,n c;:1 VEL= - 0.1 0.0, --o.i 0,,? - --·-•··--···--- -------- --·--·--· ---- ;,,_ ,~:o 
"L;____ ~SECN~0__,_1~4-"•-=6~0cl:0:._ __ ,........-.,.---,-..:..--..,,..0 .,,..-,-::--- ----,-....:.-~=--c:.-':--------:::--:---:--:c----c~--,:--,,,.~:----------------------.0+ ... ·....,~ 

2800 NAT Q1• 409.06 WSEL• 768.55 ENC Q1• 409.06 WSEL: 768.65 RATIO= 0,0000 
NAT Q1• 426, RATIOS LOB,CH,AOB• 0,2059 0,0384 0,1557 WSELs 768,65 C: C 



C' -· 3370 NORMAL BRIOGE,NRO= 11 "IN ELTRD& 764.30 MAX ELLC• 762.70 

4 TARG[T: ___ ~0~•~0~4~1=-_ 
o.oo o.oo o.oo 759.70 
679. 60. 14. 759.70 

0,080 Q_.03!t __ 7'.58,30 ___ 4'!'_?_,.31 ..... . 
321,.n1, 5<1~.)i; 

- - -- -- - --·-~- ------ - -· 
FLOW DISTR[~UTION FOR SECNO• 14.60 CWSEL<= 768.68 

'flL __ s T ~ ______ '!_Q 1_.___ __ ~~~..._ ____ 6_4_1_,, _____ Ji_~:,.... __ Jn.i .. ___ _ 
1'1 F r R 7: 1 (J <; l 1 4 'i 9 7' '1 

(_'11 ~!-?En.= 1f,;,:'1 411~':1 LR:~ (70:1 

( 

".------------'1J.1.: ______ Q..._? n.n __ o. < ____ n.2 __________________ _ 

" ., i 

*Sf.CNO 14.700 
_2 ~.oo !l_A_,: _.fl 1_ = -· 124_1 ~!-. Q ___ .!/..iU.!:_ .. JA~~ _i!;_ .J'.Jl_k._ -~--'""--- ,_ 2 41 • 6 9 __ .Ji..ilL ~ ___ 16 !;I. t>5. . RAT l. o .. = __ o_. 00 Q O. 

~•/1,r (11= 1?7". r<AT1ns L0G,C'i,R09-= tl.3"rJ)I.. ri.n86U n.~"<;06 ~-iSLL~ ?t,,..,_t:, 

-,; ~ 7 i I F "'i ( r;- 0 AC f I~ Et. T 5 T /\ T l O ~· ~ = 
14.70 11.99 768.69 

200. 76. 18. 

502.2 
o-:."oo· 
1 06. 

316.6 TYP[" 4 TAR,• rs 
768.55 768.69- o.oo o.oo, 

,, r, ;- r-
y_ .. ~~-

808. 61. 1048. 68., 
7S9.70 

759.70 

C 
fl8 c, 

---___________ :: .... 1 :c 

-- - -------·-----i II 
- ·, :1 ,C ' :- J 

• •....• -------- !I 

., L l\j, - -- ... 2 .__2_8__ _ O_.Q9 ___ --~~-- - .JLJ.O . 
2r2. 

.. _()._080 ... Jl....lUi.. ...... O •• Jl.D..O .•. , OA.ClJ.!t .. 

o. oo 
16. 

.?.5.LlO 
31, •• 1..2 

. .5~16._ .... ---- .. --·- ·---
c, 

'. '- i 
( ,, 

( 

( ,. ' 
'. ' 

KW· 
( 

--·" 
:( 1,: 
~ . I 
. 
C 
~ ~o 
~(_ •1 

• :0 'I 

( " 
,, ' 

( 

? f' ) ' ,_ . ?0?. n : ,, ~ 1 f) _ r, ~ 

.. -- --- -·-·~--------·· ~-~- --~·-- ·--~--
FLOW DISTRIBUTION F~R SECNO= 14.70 {:WSEL= 768.69 

STA= . _ ;i_0.2 •• _ •.• '_4.&_. ___ .• ~49. __ . 655. . .. ~J.7 •. -----
P[P ,J: ~.7 !2.4 8.~ 53.1 
~~EA~ ,~Q.n e30., tQ,3 1n47_a 

1.1fl_=_ ~--- ~r~ .•. .1_ .. _____ , __ ~L]-- . -· U., ~ .. - .. ____ C_.1 - --------- ------· - -·--··-··--- ---·--· . -·· -- ... 
*5ECNO 14.800 

. 2 8Q0 __ NA 1 ~ 1 = ___ 1_i_~...L ?!L JH.U.!' ___ .. 2,6 8 ~ 5j _ .IJ'H .R 1.'! ··-·•ll.i.t~Q. _JH~E.\.= ___ 'Z.611-~ 5_ P. ~ll.O_!__l!-()_QQJ) __ -·-·· __ ,, ··-· - ·---------------. ---
·•r J1= 1?75. PATIO~ L0~,CH,Qi1G~ r.~~34 o.,~0n r.s1n~ W~EL= 76•.t5 

347~ l~LRGA(~PEPT STATIONS= 

UIS FACE OF CULVE~T AT HOWARO ST 

76f:-ss ·-
~ r R. 

-~-rP_r:_ 

-•'"•• • ~~• ... r~,•• 

tl ",l~I D~ST,;r .,,T!r,M C' -,~ ~re 1(-:::; -1~- '(, 

• ·'• I ( _. 

f'fR Q: 5.7 
AREA" 1t8.4 

VEL= (1_._1_ 

*-~;(t( 1·.i1;,·1 

' 4 c.,. 

3 ?--:4-- 8 • g 
639.3 69.3 

0.1 0.3 

''· . ' . 
53.1 

1047.2 
n. 1 

0 

. 1 

·---- ~----·-
768,69 '7. C tl ~ .OG r.r~ 

69. 1,1,.,,. 
/J ~ • 1 f· • 

J\ ... .!'}5_., (. (J~< 0 r' ,-, \ ,, -·~.!.,---.. 756 1[' 

0 0 o.on 314.12 

c~,•-L-= 

l.-,9,7, 
7 S u • _, '.) 

"- 02 3 1 
816.43 

-·-··--·--- -- - -------··----

SI 

••,.,:il.,4- SI 

.. -~ :. i,C' 
. _ ... n~ 

.,c ·--· ---- - ·--- --------·- --7:0 
·-~:..:~ - - ~ - - - -· - - - . -. -·-- --- - -- " 



R,i---
( : I 

~BL--
c ; 

( 

,1_,. 
I( 

(,Ii 
12 

( ,c 

( 

}' L 
r 

' ' ' ( ., .. : 
- ., ' , '-

·• 
C" ,. ~.' 

,. 

C 

502.3 816.4 TYPE= TARGET= 0.026 C 
V~LLEY SECT. 50 FT UIS Of CULV~RT AT HOWARD ST 

15.00_ , 1_1_9,? 768.69 ----0.90 768,'.>~ 
/ f"j l' • 7 t- • 1 1 • Flo. Kr,~. 
? • 4 tl 0. f',rJ n }~ l' • 1 " o.n~n '· ' 

--- ------

'U~~_.M_ __ !L,_[)..Q_ ___ __Q__Qjj ______ 0. Q_O ___ 7 2_9 ~ ZlL ... _____ _ 
6Q. 1l'47. ,ri. 1f. ,.,,.,_?(' 

r·.,-.:i, n.(,.•1· 11_,134 1~1 .• ?,, 5r,7 •. 11 

--~-,,I I ·. ,C 
--- -- -- ------ ----- I -1 

,c 
--.17'10t'~ I ~ f' sr ~ ... ) .. ~ ...., -· ' . --- ___:..:....J! ___ ,. -~-· - -

FLOli __ DISTR18UTI_ON FOR _SECNO .. _ ,_1).0fl. 

_____ ll.,__ ___ ~-~ .. -_Q__ __ -~Q[; --~Jl&l~:- k_1_o_ .. ~_l_ ~ ~ ________ _ 

______ ,!:,~-- --- 7_il.69 ____ , --- --- _ 

------ .. ·-==i--·-,, I ' . -·:- ,c 
-------- 11 

649. 6S5. 316. 10 
rf p · = ·, 7--~~'-'-·?_,.,_4,__ ___ ,:...c', ·,______ 5 3__,__.1 _____________________________________________ --------·- --- . ---•-

11 
AREA= 168.4 639.3 69.3 1047.2 -rl 

VEL= o: 1 ____ ___ •_:_~ _____ •::_ n. 1 .. ________________ ,, __________ -·-·--·--··-- _____ _ ________ ___ _ __ ________ __ · ;:.,
1
,0 

cc ,= 0.11r1 ct~\= r.snc ~ 
r() *SF Ctn 1u.~•rn 

,'?•:CJ : -~T s1= 272.~9 ,•,FL= ___ Jo8__._~_5 __ f.~C __ Q.L':. ••• ...U~ .... }/>tlc: -- !fF, (•S .Y~T_l~.':...-C:.~0.1_;_.Jn ___ -- ---------
RI\TlOS LOB,CH,ROB= 0.,2381 0.3734 0.3885 WSEL= 768.65 

--- ---- ------------------IS 
>lAT Q1= 2P.6. 

' - --- ----------· --- --- _ ___,' ·:1 iC 34 70 JNCf.Q~_c'tl'.fili.T .. $I.fir t_QN§"' ____ 651 • .?._ _ __ !L3,:t •. '?_ Ill' ... F ... • ___ 4 _ rARGEl~- _____ o .Jl.4 7 __ ___ ___ ____ _ __ ___ _____ ___ _ -
11 

V"LLI-) ~ECT. ~n FT. D/~ OF C0LVfqT AT ~APLE 5!:CT. 1·11 

16.00 9.69 ffi.69 ---- . 0~00 
200. 45. 78. 77 • 

. _2_._1.0 ______ .Q_2.'L... Q .. ~~-- __ g.,5_ 
:•.1no~s, 5PO. 6 11n. 56 •• 

- - - • ~ •--y ~ T'"'""•- •~•---· -..._.. -•-. 
FLOW OISTRJBUTION FOR SECNO= 

·---- -c-w-se-i.-.,---y·6s:i9 · ·--;---- ------ -------i------- ·· ... ·· 

STA= . _65'!,., ____ 6)'.9. ___ --~91, ____ 69,.? • 
~E~ G= 4.5 G.5 0.6 

tr.EA= 42.r ~6.n 5.7 
__ ,VtL: _____ 11.? ______ n.'3 _____ 0.3 

CCHV= O.JOO CEKVz 0.500 
.*.5E~_NO_L~,1[)Q _____ ··------ ....... --•-· • -~,~- --- •--~~- --•- • ~OM-~-•-M ____ - ---•• -- •---- --•- ---••-•••-

2?00 •JAT ~1= ~J~.21 WSEL= 768.'o E~C 
~AT ~1= 4?3. NAflCS LOP,CH,RO~= n.2914 

lj 1 = 
0.276'? 

401->.21 
0.4,17 

/ I, 8 • f: t 
76r-.66 

PAT If'= :J. [lfjOO 

... ·----- -- - -- .... , --------·· ---------· - ------- --- . --------- ·-- ·- - .. ---------------
3470 ENCPOACHMENT STATIONS• 653.8 832.2 TYPE= 4 TARGET: 0.039 

D/S _Fl:\_CF: OE. CULVERT _A_! _f"APL,~ RD_. 

1 h,. 1 { 
(' i 

2.78 
n. '.)nono3 

I r· 1 

1 :; • 
. (i~ 09 

40. 

7 
1 q 

0. -~ 1 
so. 

FL0Y DIST•I~UTION f0R SEC~O• 

'l • ;1 
?,: .. --•:01 
3• • 

1 6 .. 1 0 

..,,..,."'.,-6 ? 1~~.,-Q 

> r; ? • - . . :,...,_ 
o:oso 0.035 

n o 

"; l,-' .'1 • 

- 0. 080 
0 

70).t,9 

---•----- __ ,_., ---~- -----=----- - -·--- ---- ~-~·----- --- --
i' ,-. 

', '-- 1 -

0.034 
c.oo 

~ •. ,. . _ _-;:;_,_9 _ ~ii 
758.~0 653.80 
178.38 832.13 

"[ S.TA~ 654. 670. 697. 703. 730, 796. 8~tl.-· ·- ·s3f ... 
C•• PER o• 2.7 . i5.6 28 •. 7 2s.1 11~0.- S,9 o·.3-

" _____ ..cA'.!:R~E,.::Ac::•:.,_ _ __.3~1 .... ~o!-,.. _ _.tu§~9w•wl:.....:.....-.!ci~0u•LI0L-. __ 1w6:!.?:9.J_ _....._, 4.:.;4..,._. '.J,:;.... __ 7,..6....., .... , ___ 6:,fJ.. ,._3 -------

------~73 

. ':~. 110 ~~., ," 

YE L = 0.0 0.1 0.3 0,1 0.0 0.1 0.0 
0 

*SF.CNO 16.200 



(,,, 
2800 NAT Q1• 153.34 WSEL• 768.56 ENC ~1• 153.14 WSEL• 768.66 RATIO"' 0.0000 

HU NAT Q1• 165. RATIOS LOB,CH,ROBg 0.2782 0.0716 0.6503 WSEL• 768.66 R 
1 

___ 3_}_70 ~_()F1MA L BP r oG E, NR o= 7 ~ r N EL T_~1-.:' __ 765. 7Q__l~~-x ELL c = 761. 20 __ ______ ___ _______ _ ____________ _ 
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I INTRODUCTION 

This report summarizes the hydraulic studies undertaken 

to support detailed studies on 1.5 miles of the Axtell 

Creek in the City of Kalamazoo, Michigan. The creek 

has a drainage area of approximately 1.0 square mile 

and is a part of the Portage Creek Basin. William Weaver 

served as Project Manager for this study. 

As shown in Exhibit 1, the Axtell Creek is partially 

enclosed at two locations. The first enclosure is 

approximately 1,250 feet long beginning about 500 feet 

upstream from the confluence of Axtell Creek and Portage 

Creek. The second enclosure is located under Westnedge 

Avenue and is approximately 300 feet long. The two 

enclosures, along with nine culvert cross sections and 

six valley sections, were field surveyed by Wade, Trim 

and Associates, Inc., in November, 1979. These cross 

sections were supplemented by Abrams aerial elevation 

information, 2-foot contour maps and a u.s.G.S. Quadrangle 

Map which consists of 10-foot contour intervals 

(References 1 and 2) . 

Cross section locations are shown on Exhibit 1. Table 1 

cross references section designations by showing the 

computer section number which corresponds to each cross 

section letter shown in Exhibit 1. Table 2 lists 

discharges which have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.) for this 

creek. 

I-1 
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TABLE 1 

AXTELL CREEK 

CITY OF KALAMAZOO 

CROSS REFERENCE INDEX 

COMPUTER NO. 

1.0 

2.0 

2.5 

3.0 

5.01 

5.1 

5.4 
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6.4 
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10.0 
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DESCRIPTION 

Valley Section 

Valley Section 

Overland Section 
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D/S Face Rose Street 
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D/S Face Stockbridge Avenue 

U/S Face Stockbridge Avenue 
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TABLE 2 

AXTELL CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW FREQUENCY DATA 

10-YEAR 
CFS 

110 / 

210/ 

I-3 

50-YEAR 
CFS 

170/ 

325✓ 

100-YEAR 
CFS 

2 00 .-----

385........---

500-YEAR 
CFS 

? 70 _.-- ..... ---
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II METHOD OF ANALYSIS 

The HEC-2 backwater computer program was used in 

developing water surface profiles (Reference 3). 

Table 3 presents water surface elevations at selected 

locations for the four storms (10, 50, 100 and 500-year) 

analyzed in this report. HEC-2 printouts including 

computer cross section plots are presented as Exhibit 2. 

(Exhibit 2 is contained in the 11" x 15" folder enclosed 

with this report.) Water surface profiles resulting from 

the backwater analyses are presented as Exhibit 3. 
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LOCATION 

Confluence of 
Axtell Creek and 
Portage Creek 

Westnedge Avenue 

U/S of Howard Street 

U/S of Maple Road 

TABLE 3 

AXTELL CREEK 

CITY OF KALAMAZOO 

FLOOD ELEVATIONS* 

FREQUENCY 

10-YEAR SO-YEAR 100-YEAR 

763.3 764.5 764.9 

767.9 768.2 768.4 

768.0 768.4 768.6 

768.0 768.4 768.6 

500-YEAR 

765.5 

768.6 

768.8 

768.9 

*All elevations are based upon National Geodetic Vertical Datum. 
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III VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

from field inspections, quad maps, and photographs. 

Typical roughness values for the main channel and 

overbank areas of Axtell Creek are .035 and .08, 

respectively, for all floods. These values are indicative 

of summer month conditions and are consistent with values 

recommended and used in engineering practice (Reference 4). 

Contraction and expansion coefficients were selected as 

0.3 and 0.5, respectively, at bridge sections and 0.1 

and 0.3, respectively, for gradual channel transitions. 

Bridge notes and sketches are included in Exhibit 4. 

• 
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IV HIGH WATER MARKS 

There are no documented high water marks for the 

Axtell Creek. 
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V STARTING CONDITIONS 

The mean annual flood elevation of Portage Creek 

(Reference 5), located at its confluence with 

Axtell Creek, was utilized for the starting water 

surface elevation for the 10, 50, 100 and 500-year 

storms. As shown in Figure l, the mean annual flood 

discharge of the Portage Creek at its confluence with 

Axtell Creek is approximately 200 cfs, corresponding 

to a frequency of 2.33 years. This results in the 

mean flood elevation of 760.15, as shown in Figure 2. 

However, backwater elevations from Portage Creek were 

plotted on the stream profiles of Axtell Creek, where 

these elevations exceeded Axtell Creek elevations, to 

reflect flood conditions from both streams. 
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VI SPECIAL PROBLEMS 

A. ENCLOSURES 

The two enclosures on the Axtell creek required 

detailed analyses. For each of the enclosures, 

two types of flow would occur during a flood: 

pressure flow and overland flow. The total flow 

for each flood was distributed between pressure 

flow and overland flow as follows: 

1. 

2. 

The HEC-2 special bridge routine was utilized 

for the computation of pressure flow through 

the enclosures. Loss coefficient values, 

XKOR, were computed for each segment of the 

enclosure. These values were utilized in 

the computation of average values of XKOR 

and area of flow, BAREA. The roadway elevation 

was kept high enough so as to discount the 

possibility of any weir flow. 

For overland flow, cross sections were located 

at intervals over each of the enclosures. These 

sections were taken perpendicular to the 

anticipated flow lines and were extended 

across the entire flood plain. 

For each enclosure, computer runs both for overland 

flow and pressure flow were started at the same 

water surface elevation on the downstream side. The 

discharges for both types of flows were adjusted so 

as to obtain the same water surface elevation on the 

upstream side. Detailed computations for the two 

enclosures are presented as Exhibit 5. Table 4 

lists the subdivision of total discharge into pressure 

flow and overland flow for each enclosure. 
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H 
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N 

LOCATION 

Enclosure along Crosstown Parkway 

in the D/S Reach 

Flow through the Enclosure 

Overland Flow 

Enclosure under Westnedge Avenue 

Flow through the Enclosure 

Overland Flow 

TABLE ·4· · · · 

AXTELL CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW DISTRIBUTION 

10-YEAR 
CFS 

90 

120 

177 

33 

SO-YEAR 
CFS 

91 

234 

173 

152 

FREQUENCY 

100-YEAR 
CFS 

91 

294 

170 

215 

500-YEAR 
CFS 

90 

420 

165 

345 
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B. HYDROLOGY 

LOCATION 

As shown in Figure 3, the drainage area tributary 

to the Axtell Creek upstream of Maple Road is 

approximately 0.1 square mile in size. This area 

is small compared to the area of 0.44 square 

miles which is tributary to the stream upstream 

'of Howard Road. Therefore, a further subdivision 

was required in the hydrologic model (Reference 6) 

of the Axtell Creek. 

A TR-20 computer model (Reference 7) was set up 

for the basin upstream of Maple Road and 10, 50, 

100 and 500-year flow rates were developed as listed 

in Table 5. Computations for Runoff Curve Number 

and Time of Concentration are presented as Exhibit 6. 

TABLE 5 

AXTELL CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW FREQUENCY DATA 

10-YEAR 
TECHNIQUE CFS 

FREQUENCY 

50-YEAR 100-YEAR 
CFS CFS 

500-YEAR 
CFS 

U/S of 
Maple Road TR-20 35 55 65 90 
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VII GENERAL 

Computed water surface elevations were developed to 

an accuracy of 0.5 feet for floods of the selected 

recurrence intervals. 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (N.G.V.D.) . 

The hydraulic analyses for this study were based upon 

the effects of flow unobstructed by ice or debris. 

The flood elevations are considered valid only if 

hydraulic structures, in general, remain unobstructed 

and do not fail. 
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1. 

2. 

3. 

4. 

5. 

6. 
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AXTELL CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 1 

FIELD CROSS SECTION LOCATION AND 

100-YEAR FLOOD PLAIN - FLOODWAY MAP 
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AXTELL CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 2 

COMPUTER PRINTOUTS 

HEC-2 BACKWATER ANALYSIS WITH 

CROSS SECTION PLOTS 

(See Separate Folder) 
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AXTELL CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 3 

WATER SURFACE PROFILES 
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AXTELL CREEK 

CITY OF KAT.AMA7.00; MTC'HH::AN 

EXHIBIT 4 

BRIDGE NOTES AND SKETCHES 
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CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 6 

TIME OF CONCENTRATION AND 

RUNOFF CURVE NUMBER COMPUTATIONS 
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•(g)~:~m!~~n~ev~~~~!~~~~ ~~(go 
Taylor, M1ch1gan 

April 7, 1980 

Michigan Department of Natural Resources 
Flood Insurance & Flood Plain Delineation Unit 
Water Management Division 
Stevens T. Mason Building 
Lansing, Michigan 48909 

Attention: Mr. Dan Morgan 

Re: Engineering Contract H-4802 
Comstock Township/City of Kalamazoo 
Flood Insurance Studies 

Gentlemen: 

Enclosed is a report which describes the hydraulic studies 
for the Kalamazoo River associated with the City of 
Kalamazoo/Comstock Township - Michigan Flood Insurance 
Administration Studies performed by our office. Your 
review and approval of this report are requested. 

Please contact William J. Weaver of this office if you have 
any questions regarding this report. 

GAR:WJW:asw 
HUD 2024-07 
HUD. 2027-07 
Enclosure 

very truly yours, 

INC. 

cc: Mr. Wallace Weaver, Federal Emergency Management Agency 
Mr. Martin Gunn, Federal Emergency Management Agency 

25185 Goddard Road P.0.Box 10 Taylor, M1ch1gan 48180 (313) 291-5400 Wats 1800) 482-2864 

• Land Surveyo~s --~--::ccg9mmun1ty Pt1,3_nn_eg; 
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EXHIBIT 1 

EXHIBIT 2 

EXHIBIT 3 

EXHIBIT 4 

EXHIBIT 5 

EXHIBIT 6 

EXHIBIT 7 

EXHIBIT 8 

EXHIBIT 9 

EXHIBIT 10 

EXHIBIT 11 

EXHIBIT 12 

KALAMAZOO RIVER 

INDEX OF EXHIBITS 

Field Cross Section Location and 100 Year 
Flood Plain - Floodway Map, City of Kalamazoo, 
2 Sheets. 

Computer Printouts, HEC-2 Backwater Analysis 
with Cross Section Plots (in separate folder) 
City of Kalamazoo. 

Stream Profile, City of Kalamazoo, 2 Sheets. 

Bridge Notes and Sketches, City of Kalamazoo, 
13 Sheets 

Field Cross Section Location and 100 Year Flood 
Plain - Floodway Map, Comstock Township, 
3 Sheets. 

Computer Printouts, HEC-2 Backwater Analysis 
with Cross Section Plots (in separate folder) 
Comstock Township. 

Stream Profile, Comstock Township, 4 Sheets. 

Bridge Notes and Sketches, Comstock Township, 
4 Sheets. 

Analysis at Oxbow, Comstock Creek, 6 Sheets. 

Morrow Lake Dam Spillway Analysis, 7 Sheets. 

Cross Section Plots, Morrow Lake Dam to Comstock 
Corporate Boundary, by Gilbert/Commonwealth 
Associates. 

Computer Printouts, HEC-2 Backwater Analysis, 
by Gilbert/Commonwealth Associates, 35th Street 
Bridge to Comstock Township/Charleston Corporate 
Boundary. 
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KALAMAZOO RIVER BASIN 

HYDRAULIC ANALYSIS 

FOR 

CITY OF KALAMAZOO 

AND 

COMSTOCK TOWNSHIP 

FLOOD INSURANCE STUDIES 

Prepared By: 

Wade, Trim & Associates, Inc. 
25185 Goddard Road 
Taylor, Michigan 48180 
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INTRODUCTION 

HYDRAULICS REPORT 

KALAMAZOO RIVER 

CITY OF KALAMAZOO, MICHIGAN 

COMSTOCK TOWNSHIP, MICHIGAN 

This report summarizes the hydraulic studies undertaken 

to support detailed studies on 7.0 miles of the Kalamazoo 

River. 

This hydraulic analysis was coordinated with the 

analysis performed by Gilbert/Commonwealth, Associates, 

in order to insure continuity between the City of 

Kalamazoo, Kalamazoo Township, Comstock Township and 

Galesburg Flood Insurance Studies. One of the agree

ments made between Wade, Trim & Associates, Inc. and 

Commonwealth was to trade hydraulic analyses on certain 

segments of the Kalamazoo River. As a result of this 

trade, the hydraulic analysis between the Morrow Lake 

dam and the upstream limit of Comstock Township, which 

is part of the Comstock Township Flood Insurance Study, 

was performed by Gilbert/Commonwealth Associates and 

included as part of this study. Glen Roberts served 

as Project Manager for this study. 

-1- HUD 2024-07 
HUD 2027-07 

March 20, 1980 
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II KALAMAZOO RIVER (DETAILED) CITY OF KALAMAZOO 

Detailed studies were performed on the Kalamazoo River 

from the City of Kalamazoo/Kalamazoo Township corporate 

boundary (between Mosel Avenue and Patterson Road) to 

City of Kalamazoo/Kalamazoo Township corporate boundary 

(between Railroad Bridge and King Highway), a distance 

of approximately 2 miles. A total of 6 bridge cross 

sections and 11 valley sections were field surveyed by 

Wade, Trim & Associates, Inc. in October, 1979. Cross 

section locations are shown on Exhibit 1 and were 

supplemented by Abrams aerial elevation information, 2 

feet contour maps and U.S.G.S. Quad Maps of the study 

area which consist of 10 feet contour intervals (Reference 1, 

2 and 3, respectively). 

Table 1 cross references section designations by showing 

the computer section number which corresponds to the 

cross section letter shown in Exhibit 1. Table 2 lists 

discharges which have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.). 

A. METHOD OF ANALYSIS 

The HEC-2 backwater computer program was used in 

developing water surface profiles (Reference 4). 

HEC-2 printouts including computer cross section 

plots are presented as Exhibit 2. (Exhibit 2 is 

contained in the 11" x 15" folder enclosed with 

this report.) Water surface profiles resulting 

from the backwater analyses are presented as 

Exhibit 3. 

-2-
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B. VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

by field inspection, quad map information, and 

survey photographs. Typical roughness values for 

the main channel of the Kalamazoo River range from 

.03 to .035; roughness values for the overbank 

areas range from .05 to .12 for all floods. These 

values are indicative of summer monthxconditions 

and are consistent with values recommended and used 

in engineering practice (Reference 5). Contraction 

and expansion coefficients were selected as 0.3 and 

0.5, respectively, at bridge sections and 0.1 and 

0.3, respectively, for gradual channel transitions. 

Bridge loss coefficient computations are included 

in Exhibit 4. 

C. HIGH WATER MARKS 

No documented high water marks exist on the Kalamazoo 

River in this study area. 

D. STARTING CONDITIONS 

Starting water surface elevations for the 10, 50, 100 

and 500 year storms in the City of Kalamazoo were 

obtained from the_Kal~mazoo Township Flood Insurance 

Study (Reference 6). 
, 

J 
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F, GENERAL 

Computed water surface elevations were developed 

to an accuracy of 0,5 feet for floods of the selected 

recurrence intervals. 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (N.G.V.D.). 

The hydraulic analyses for this study were based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

only if hydraulic structures, 
. , . in genera~, remain 

unobstructed and do not fail. 

-4-
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·, y TABLE 1 

~,,,-,tf~~K CITY OF KALAMAZOO /. 
f) 17-Ti KALAMAZOO RIVER p JI!~ 

~ ~ r , CROSS REFERENCE INDEX ~ 

X-SE::.:. ./ COMPUTER NO. ~SCRIPTION 

A 

B 

C ~ 'S T f 

D_,..,--

E 

F 

G 

H 

I 

J 

K 

(1~) -
M 

N 

0 

p 

Q 

R 

s 

/ 

/ ,,;:-~~ 
6.2 Section@ Corporate BoundarY.1/Mosel Rd~~ 

(T:rf) Valley Section 

a,:-°' --
9. 2, 

9.5 

10.0 

11.2 

11.5 

11.7 

12.1 

12.4 

(ii}) 
13.5 

14.2 

14.5 

15.0 

16.2 

16.4 

17.0 

Valley Section+ 1600 Ft. U/S of 
City/Township Boundary 

D/S Face Patter·son Rd. 

U/S Face Patterson Rd. 
~ 

Valley Section+ 900 Ft. U/S of 
Patterson Rd. 

D/S Face Gull St. 

U/S Face Gull St. 

Valley Section+ 500 Ft. U/S of 
Gull St. 

D/S Face R.R. Bridge 

U/S Face R.R. Bridge 
·-

(D7S_Face Michigan Ave;) 
-

U/S Face Michigan Ave. 

D/S Face Mill St. 

U/S Face· Mill St. 

Valley Section+ 1450 Ft. u/s of 
Mill St. 

D/S Face of R.R. Bridge 

U/S Face of R.R. Bridge 

Valley Section at City/Township 
Corporate Boundary 
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TABLE 2 

CITY OF KALAMAZOO 

KALAMAZOO RIVER FLOOD ELEVATIONS 

Selected Frequencies 

LOCATION 10 YEAR c;,n V"J."l:b.'D 
-1V .I...L.J.L&.L'\. 100 YEAR 

.. 
1otrl" Q- 4940 cfs Q= 6640,cfs Q= 7390 cfs 

pit" 1/-D/S City of Kalamazoo/ ~•• 
Kalamazoo Townshi2 Bo~ndarY. 756.9 758.l 758.5 

Michigan Avenue ua- "lil'tOm,;,<- 760. 3 761.9 762.7 

~Q= 4620 cfs Q= 6210 cfs Q= 6910 cfs 

U/S City of Kalamazoo/ D~JOg? 
Kalamazoo Township Boundary 761.l 762.8 763.6 

~23;) ~ 
-q ==tffoJO &~lb f/400 

' 

, . 

500 YEAR 

Q= 9180 cfs 
./ 

759.5 

764.3 

Q= 8580 cfs 

765.6 

"it .:;'Jo 
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.III KALAMAZOO RIVER (DETAILED) COMSTOCK TOWNSHIP 

Detailed studies were performed on the Kalamazoo River 

for a distance of approximately 5 miles from the Kalamazoo 

Township/Comstock Township corporate boundary at Sprinkle 

Road to the Comstock Township/Charleston Township corporate 

boundary at 35th Street. A total of 6 bridge cross sections 

and 11 valley sections were field surveyed by Wade, Trim & 

Associates, Inc. in August, 1979. Cross section locations 

are shown on Exhibit 5 and were supplemented by Abrams 

aerial elevation information, 2 feet contour maps and 

U.S.G.S. Quad Maps of the study area which consists of 

10 feet contour int.ervals (References 1, 2, 3, and 7, 

respectively). 

Table 3 cross references section designations by showing 

the computer section number which corresponds to the cross 

section letter shown in Exhibit 5. Table 4 lists discharges 

which have been approved by the MDNR. 

A. METHOD OF ANALYSIS 

The HEC-2 backwater computer program was used in 

developing water surface profiles (Reference 4). 

HEC-2 printouts including computer cross section 

plots are presented as Exhibits 6 and 11. (Exhibit 6 

is contained in the 11" x 15" folder enclosed with 

this report.) Water surface profiles resulting from 

the backwater analyses are presented as Exhibit 7. 
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B. VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

by field inspection, quad map information and survey 

photographs. Roughness values for the main channel 

of the Kalamazoo River are .03; roughness values for 

the overbank areas vary between .06 and .12 for all 

floods. These values are indicative of summer month 

conditions and are consistent with values recommended 

and used in engineering practice (Reference 5). 

Contraction and expansion coefficients were selected 

as 0.3 and 0.5 at bridge sections and 0.1 and 0.3 

for gradual channel transitions. Bridge loss coefficient 

computations are included in Exhibit 8. 

C. HIGH WATER MARKS 

The gaging station located at the downstream side 

of the River Street Bridge (Section No. 23) recorded 

a peak elevation of 767.06 for a discharge of 6910 cfs 

during the 194 7 flood which was equLvalent. to a_. , 

100 year storm. Therefore, the HEC-2 computer model 

was calibrated with this historic data and the high 

water mark was matched with the 100 year flood 

profile developed for this Flood Insurance Study. 

D. STARTING CONDITIONS 

The cross sections used to describe Sprinkle Road 

were the same as used in the Kalamazoo Township FIS 

(Reference 6). The starting water surface elevations 

for the 10, 50, 100 and 500 year floods were taken 

from the Kalamazoo Township FIS. 
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TABLE 3 

COMSTOCK TOWNSHIP 

KALAMAZOO RIVER 

CROSS REFERENCE INDEX 

COMPUTER NO. DESCRIPTION 

12.9 D/S Face of Sprinkle Rd. 

13.2 U/S Face of Sprinkle Rd. 

15.0 Valley Sect.+ 1030 Ft. U/S of 
Sprinkle Rd. 

Valley Sect. + - 2325 Ft. D/S of 

Valley Sect. + 1700 Ft. D/S of -
Valley Sect. + 1100 Ft. D/S of 

River St. 

River St. 

River St. 

16.0 

17.0 

18.0 

21.0 

23.0 

24.0 

26.0 

Valley Sect. + 553 Ft. D/S of River St. 

27.0 

@.Q) 
30.0 

-
D/S Face of River Rd. 

U/S Face of River Rd. 

Valley Sect. Approx. 1015 Ft. U/S of 
River Rd. 

Valley Sect. Approx. 1470 Ft. D/S of 
Consumer Power Bridge 

D/S Face of Consumer Power Bridge 

U/S Face of Consumer Power Bridge 

32.0 Valley Sect.+ 400 Ft. D/S of Morrow Dam 

33.0 D/S of Morrow Dam 

70.0 Morrow Dam 

71.0 2900 Ft. U/S of Morrow Dam 

72.0 

80.0 

80.1 

80.2 

81.0 

81.2 

83.0 

84.8 

10400 Ft. U/S of Morrow Dam 

5000 Ft. D/S of 35th St. Bridge 

3600 Ft. D/S of 35th St. Bridge 

U/S Face of 35th St. Bridge 

D/S Face of 35th St. Bridge 

U/S Face of 35th St. Bridge 

3850 Ft. D/S of Corporate Boundary 

650 Ft. U/S of Corporate Boundary 
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E. 

F. 

SPECIAL PROBLEMS 

There is an oxbow in the river between Sprinkle Road 

and River Street. A rating curve was developed for 

the oxbow and the main river (Exhibit 9). Results 

of this analysis indicate that only 1% of the 100 year 

flow would go through the oxbow. This reduction of the 

flow in the main branch of the river would only reduce 

the 100 year flood elevation approximately 0.02 feet 

from the full flow elevation. Therefore, the oxbow 

has no effect on flood stages and was not part of the 

analysis. 

The Morrow Lake dam was analyzed by hand computations 

(Exhibit 10) and the resulting elevations were input 

to the computer model. 

GENERAL 

Computed water surface elevations were developed to 

an accuracy of 0.5 feet for floods of the selected 

recurrence intervals. 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (NGVD). 

The hydraulic analyses for this study were based only 

on the effects of flow unobstructed by ice or debris. 

The flood elevations are considered valid only if 

hydraulic structures, in general, remain unobstructed 

and do not fail. 

-9-
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LOCATION 

U/S Face Sprinkle Rd. Bridge 

U/S Face River St. Bridge 

D/S of Morrow Lake Darn 

I 
I-' 
I-' U/S of Morrow Lake Darn 
I 

11/S of 35th St, Rridae -, - ----~-

Comstock Township/Charleston 
Corporate Boundary 

TABLE 4 

COMSTOCK TOWNSHIP 

KALAMAZOO RIVER FLOOD ELEVATIONS 

Selected Frequencies 

10 YEAR 50 YEAR 100 YEAR 

Q= 4520 cfs Q= 6210 cfs Q= 6900 cfs 

763.10 764.71 765.54 

765.01 766.42 767.09 

767.52 768.63 769.13 

Q= 4500 cfs Q= 6070 cfs Q= 6750 cfs 

778.03 779.25 779.75 

778.67 778.84 780.31 

783.08 784.16 784.58 

500 YEAR 

Q= 8570 cfs 

767.50 

768.70 

770.13 

Q= 8420 cfs 

780.90 

781.39 

785.48 
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KALAMAZOO RIVER 

CITY OF KALAMAZOO 

EXHIBIT l 

Field Cross Section Location and 

100 Year Flood Plain - Floodway Map 
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KALAMAZOO RIVER 

CITY OF KALAMAZOO 

EXHIBIT 2 

Computer Printouts 

HEC-2 Backwater Analysis with 

Cross Section Plots (See Separate Folder) 
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~ C1v1I Engineer,_ • . Land Surveyors 

WORK ?HEET 
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TAYLOR, MICHIGAN 48180 

Br/doe .Locaf/01 J : R..e~D.4e N•~7jf _op-_ __ lY)!CII__. !WE, {~ ,/;J. 
' J /') I 

· Brlc/qc /.._ossc:..<..:> - SB , C~-,1,,i · 
..., 

I. ~I<.. { P/cr 5/k;.,- ,c fo[f/)~1~~, !C) i.os 
XK0/2. (Loss Cocf{/c/eni.)--J.o rZ/c, &k=kr;.K&;.kp 

Nhere I::, ' Ii-id/on /os.:; C'ocff'ic1e1 ll 
ke , en Ir anc e lo:;;.c.:; Cot f{/c, e.11t 

1 
kp, loss lro1n 1/Jfer1-ncd/olc piers 

D€scripi ion d /3ria3c : 
j kr = :29. I nZ L 1 R. 113 for En3!1sh /,ln1l.s 
I /)rea := 1715 =- /71~ S,F, wr Jco I 

. £~ %11 ~ 4 .3 R % : t,, . 9& -<- = J.f 
/7 /C'(Y}ff>C5tfe) ~ 

l1 ,,,.. r\ I -• / 7'\ r\ ~ ,.;i ..., 
Kf =""-'='•I Jc: l u,v..:;,J · " 

/ ,_ Qin 
/ IV I _,U' - /'\ I I 

- l,11lf 

, ,,... 
.,.l,,/4t- I, 0 

~ X1<oe:. /t 0.11 ..- 6,2,, +- o.os = ~ 

.. 11:rl:,.ICHCI: 

IIEC-.c 
mo,;aal 

3. cor:Q, Coe.f-Fi'ciu:t cf d:::,c.l-,o, (, c ~ J..u ~fc.-..2.. ma,11.to· 
ii. RDlLtJ a Len~#] c.f weir =- d Co ;.( r~OO l>f( BT care\-:,) 
5. BWC:. bol-+on, y~;cl{ h d bridqe ?pen,nq (if'(;. oie.r$), ____,/'-"g'"""o,...._ __ 
, !2i,,n_ LJ~l ,.,',ll. rl ,.J .. ,,,-.L~ .. ,.L.;,.,,, __ J ~, 
ID I..>-" r · 7Ulrtl ').Jtl~I' >1 VLDI I "'-V IUI I - - <F"-• • 

7. BAff.A::. b-;d~e D
1
oen1113 t;;'.i,;.!!pli-.:t~:. 1715 

8 55 = side slope = 

l (l.orizonta I pe.r I verli'eo/ u.,nlt) 
9.~LC.I-IU.=t/i,va+ion of cl.annel invert U/5 side,.=- 75/.3 1 

~-- . . ,. {o . i_{ q,u~I ii? mininy;.,:,1 eJ~va~~~ i~_F?Yev:~r, x,-s:e-t\\ 
10, !::LC.HD= l:.1£Votion ot cnannel in,Jert Y/'=> -side =.....,t~'-t_,'t".........__~...+ 

o · a 'n· I ti0a in txf'f/if'l,c. -s~c . 
...;HK I SHEET NO. F1J• C I No,IJQb No) S ft I C~;cT~LA~~~~AZO;\JE2., DATE _oF_ ~• • !).;'"'"1 • 0' •• j 
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✓ :,,.,,~, ?;'3.__-:' ti. 
/-" __,_ •·- , n J ·,r, • r? ~ • • , 

, ; 1 .,, '/: ,'}, bct~in <QI i ii..ff.f'6.-f;0r(),l\'f". ,fV,::. 
FO1Rtli 25-0 ~, J Civil Engtrit.ers ~ ,. Lond Surveyors 

(113) 791-$400 __ V/ORK SHEET TAYLOR, r·.1i:r.IG"< 1, :·1•1 

I ,(-Jr/d3e ·-·zoca/~·ori :-/vl]CJ.II~l:UJ 7:Tiie. (~- /3.5) ·-----·-- ~~,::r~--,. 
I ; Br/cl_ge /__os:sc:-s - SB C1rc-/ · 

1. Xk. { Pier 5hd/A:. foeff.c1~~,!C): 0.95 J/Ec-;: 
I XNOR. ( Lass Coeffi"c/ent) ~- /, 0 r 2/4 , _::.] k. = kr~;··7:~-;k;· /}Jz,,::.,,d 

;v/1ere *-r , fr ;cf/on _ /os5 c-cc ( fi c/f nt 

I-
I 
I 
I 
I 
I 
I 
I 
I 

kc, enlraoc e. /c,::;.': Ccc f[/c /e.11t 
i kp, /055 fron1 itJlerr11cdi"ci-!C Dic.,:s ' . , 

1--;,.jscri
1
0{/01J cf &1d3.e. : _ _ 

J /(f = ;)9. I nz L /R. l'h for En.3.//5/7 µn,l.s. 

: 

: llrea = . "'______ r✓p =-
, R-=- ¾,;a IC% = ~ = 

, ll /C'cv;'/x:5//e)" 
:A+= ;J.9. I .( ( )<A- .x / 
: 

kf = 0 if brrd_Je has no ;';-Jfer·ri/ediafe piers 

::_j!p--; (),_(l?~t'f' 6rlc!Je /;as /)I) /rrlerfJJed/afe· /:Jier.s /!tc-2 I 
manuo 

I ~ i,Xkoe" I+ (). 2--- + 0.5" +- o.os- = /, 7S-
3. ;co~ Q = Coe-f.fi·c.i e nt of ~-1:scho, c, c, =- :2., lp l-1EC.- ,2.. n·,a,-... ~ 

I 4. ~ ~L£D , LGn13+11. c-{ Wei~ =- J(? { o if recd e,.f ( BT cai-c.\,;,) 
5, J3}~C. c. boHon 1 ,w,d{h cl- bndqe open,nq (inc.~ie,rf,) = --,.0:.!d-.=s"°--'--, -

& ;f3JJ)P= 10-lal 1Jidih ,?{ o6strlAcJi6n ~ .J 04 , I 
-1 
I 
I 

7. ~Aff.A;. b.--;d3e o
1
oen,rlj ~' ~·f!&-3 ~ /! x'.,s. 

~s = side slope = ---'S...C') __ _ 
; U,orizonta.l pe.r I verfieol u..n,'t) ;,c- __ " 

9. f±LC.HU. = tltva+ion of channel invert LJ./5 side.=- 7,/s, 7 
! _ {o i{ eq,ual"-lo minirnu.m eJe,vation in r,re'licus X-;:,CG,~. 

10, tLCJ-ID ~ ~1£Votion of channel in~er-t !>/5 5ide.,=-_7-'-'-f"-.'--"'---...+ 
0 i 'n · l v t ·o ' 

S.1H,a 
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I FORM 25-0 
I 
1313) 291-5400 

~o lf~ffi & ~~L f. joc_ · · 
~ C1v1l Engineer$_ • Land Surveyors 

WORK SHEET 

25185 GODDARD ROAD 

TAYLOR, MICHIGAN 48180 

I l,3r,:d3e .L.ocaf/ori : /YJttL .5112£-c! ,LJ":i~t:>LJE (St.u.. 1<1-) 

: Br/cl3c ,l__osse:.'::> - "SB ,c_~,, {'"(· 

I 1. iK {P/i:lr 5/k;,-_,c. {'oclf;-ci~L1 1() /,05 
Xlkoe ( Loss Coc({i"c/eni.) -- I. o t- Zic , & k = kr 1- k4 1-kp I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

' where /::+, hid/on lo~ C10{///c/f1 ;t 
1 

k.e. , en franc e. lo:;;..:; Coe f {/c /e.11t 
j kp' loss fro1n /r;ter,ntd,'c1le p/ers 

~SCl't'pf i°OI) of l3r1d3e.. : . 
i 4 = :29. In,<. L-'/ R. 9',& for En3/,5f7 t-lnils 

! ·:la %p1~3l.~~P, = R¾ = f].r= //7,: Jt, . 
: lllC'CY>,pas,le) ~ )3(0,03)+ fO,D1sJ(b4/4:: o, OJ.l., 
!J+:: :i.9.1 "{o.o;)-aj.;{ x 3 4- /s.7 = a.Du 

i Kc." O.z.. I 

i __,_,J..lj....i' :5" 
--;, 

.;)_ ;X1<oe~ I t O I +- 0,Z., +- o.os = -"~~-"-0 ___ 
1 I 3. :cor:Q C Ge.f-fi·ciei:l cf. d:'.:>d'-o\J( =- a._,l,o . 1-JEC.-,?.. mo,1u,, 

ii. ~DLLtJ , l6n~-H1_ ~- we,,~ =- O (o i.f ra-d D+t BT care\.:.) 
I 5 '3WC,:. bol+on, .~•Chh cl bndqe openinq (i~. pier~):.....:....;/ l'--'9"--, __ 

<,, SU>P~ -toiAl 1,o"dii1 ?{ obs+ru.uio, 1: J Z f +;e1c;1. da-!a 
I 
I 
I 
I 

7. BAf:.EA::. b--;d~e open1113 iF167 ... :pfcn: -:. i-1590, 
8 pS = side slope " 

i (horizonia/ pe.r /verf,eol u..,ni'c) I 
9. E'.LCJIU. = t/6va+ion or channel invert Ujs side.::. 749,8 , 

· (o if q,uaf -/o mini111u.m elevation in P,revicus x-~cJ.\ 
0, rLC.HD C fl£Vo+iot"\ of channel in,Jert D/5 'Sicte: 14[ ,g 

(O \+ 1" 111 •0\ -l-r. rninim 11 m l"levrit,oa in txeviro< t-s~cl. 
SUBJECT K-Rt-HrnRZ{:,C, \) [31.fgR- BY Am ~;...K I SHEET NO. FB~~~- No P(rJo~~~o) Sutfu 

C,n-- er= /,{,:JU,/J1//ZOO DATE/12/;.2/79 DATE OF i~ u.n· }())fl. 0"1 
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WORK SHEET 

25185 GODDARD ROAD 
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/3,:,'d3e Locaf/0,1 : 91,tLL Sr,eE:ET . -l{4~rntizoo 
' . Br/cl3e ,ZoS~€~ - SB -c~,1 {-/ /2,veR 

kf =. 0 f!_ hr,d_Je has ~o 117/errl{ediafe piers --<:kp= j,OS /t 6ri'd_Je /}as irr/erl)Jed/ofe ;:;Jers 

.,t/.,,M. 1.5 
! / ~ 

.;;i X1<012.~ I t .13 ~ 0.,2__ +- {J,05- = ~---i 

JIEC-,e, 
/J7a,;aal 

3. Co~ Q = u,e+-h'ci E 11t of d:sd·-01 (, c =- cJ, lP 1-lK.-..2. ma,11..c 
4\ RDLCIJ , LGn~+{ ·1 DI we.ir =- J Co if raid. t>f{ Br Glr(k.) 
~- 8WC~ bol-+on1 .~;cl{h cJ bridqe ?rtninq(irc. pi~rs), l::i;s, 
~ SWP= 10-IAI 1.1:id4i1 ?{ o6s+r0-cJ-io11 = J /,/). O 
7:. BAffA~ b--;d'je openi,15 inc. piers :: 1955, 
~ SS == side slope " 
[ 0,orizonta/ pe.r I verfieol u.,n;t) 

9. £:LC.HU.= [/c-va+ion o~ d.annel invert (1/5 side=- 7-/8, 7 , 
· {o i{ q,ua/ -lo minirnu.n, elevation in P,rev!cus x-sccJ.\ 

10, tLC.1-!D = £1£.Votion of channel in~e.rt D/s Sicte • 741,5 
O · 'n· I t,oa in t«'Viro<- - ~e:.c . 

T r, .:.HK. I SHEET NO. FU• C • No fJQb No I 
SUBJEC X/:JLAIY1A Z.OD "'<,IVG.,€,, l=-.;c;'-'--';-:-,r::-+=--=,,----t ~ Own• r Proi.ct S1.1tf1• 

CIT'/ OF kALRIY)AZOO DATE :e _OF_ ":l.D ~1 • 
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KALAMAZOO RIVER 

COMSTOCK TOWNSHIP 

EXHIBIT 5 

Field Cross Section Location and 

100 Year Flood Plain - Floodway Map 
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KALAMAZOO RIVER 

COMSTOCK TOWNSHIP 

EXHIBIT 6 

Computer Printouts 

HEC-2 Backwater Analysis with 

Cross Section Plots (See Separate Folder) 
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KALAMAZOO RIVER 

COMSTOCK TOWNSHIP 

EXHIBIT 8 

Bridge Notes and Sketches 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 

FORM 2:, 0 

(3131 291•5400 

mlllid~. lrim 6 ~ J. iu1e. · 
V@j Cwd Eng,neers _ • land Surveyors 

WORK SHEET 

25185 GOODARD ROAD 

TAYLOR. MICHIGAN 48180 

Br,doe .Loca/-/ofJ :l{,~E, I/WV. (E/15TEi'2L'(, BR,;DC)e /Ir s_r,~ 
• ..J Jd/f/.,/~, -comsroe/c /r✓~ 

Br/cfJc .L..ossc:.~ - SB l~,ttJ 

I. XI<. {P/er 51kif,C (iocfl;c1~<1!C) No 13-e,,e ___,0"'--__ 
1
1/£C-"2 

XK0/2 (Loss Coc((/c/eni..):/,0 t-Z/c, .&k=kr;-K,;-Kp manual 
where k1 , fr;Cf,on /oz C1ocfficie11t 

ke, entrance /05.::; Cotff/ct'e.1,t 
k:p, loss from i/Jlerrll(d,ofc piers 

Descripii'on d Br1d3c. : C!o/JC£€Tc &x WVEleT 
/::t: = ~9. In?.. L / R. 1h for En_3/;5h/ t.nils ,) 

llrea ;: hx.:J.f!5 ::: 3/.~ wp=(~)z+-s,a(q~ 
R:c 3/"fl =- 31·722,5c 1,t R '½ = 1,57 ./. = 77 1 

IJ IC'oopcs1te) ~ 0.013 · 
Kr~ :)9. I X. { 0.013)~ X 77 / /.57' .: o. 124---

Kc_, o.s 

.;;i Xk02 ~ I t 0. J24- -t- Q.5 -1- 0 = --'-'-1.-'-'11-'----I 
3. Co F Q = G:ief-f;ci u :l cf . d:~d-.a; j c "- 3. 0 1-lK-z m0r1tl 
4. RDLCJJ , L6n~'tl1 c-f wc,r =- ____ (o il ,-aJ o{{ BTcar-ci-: .. ) 
5. 8WC ~ bolfon, .~;cl{h d bridqe optninq (i~. P.itr~), _&,_._ __ _ 
~ BWP=- -lo1Al 1JicHi·, '.:i obstru.d-iD1) = -.J O -held dat2 
7. BAeEA=- trid1e open,r13 inc. piers ::: 0/. 5 
8 .55 = side slope.. " --'o"-----

(1.or;zonta I per I verfieol u...n,'t) 
9. t:lC.1-Ht = t/6va+ion of channel invert (1/5 side.~ 7 57. (o , 

(o it q,ual .fo minirnu.n1 elevation in r,rev,'cus x-scc..\.) 
10. tLCJ-lD ~ fll.Va+ion of channel in~ert D/s Side.= 5 . n 

o · 'n· I t,00 in txe,.Jia,< - s~c . 
~Hte l SHEET NO. FU• C • No p(JQb No I s f 

~t::tLJ..L_--+,-O-AT-E ---I _OF_ Own; • 2024 • or• 
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, ,, §llko,00, lrim 6 ~(. ;J;, ioc. -
FORM 25-0 ~ Civil Engineer~. • Land Surveyors 25185 GODDARD ROAD 

, (313) 291-!>400 WORK SHEET TAYLOR, MICHIGAN 48180 

:Br/doe Loc-af/01 i : Kt1Jci.l-/V/'f. ( ~ml2L'/ /3.1?/ME l}T BY~~.:f_,/,n\ ...... N« 
, . .J j{// r(f{/.1 Cofl7sro0::., 77J,wi,:,M/r .J 
• Br!cl3c ,/._o:5se,<,;, - SB. LLit("/ 

1. 1XK { P/er 5/J,), ,c Co{ff.c1~"1 ;(_) 1. ;J,,S 
XKOR. (Loss Coef(,-c/eni.)-·/.o t-2/c :i &k=k1 1-k'-1-k~ 

Nhere k1 , lrie,1-;•on lo.s:: ('ocffic/f; 1t · ' 

ke, enfrance,, /05s Coeff/c/e.1/t 
, kp, loss fro/J, I/Jferrntd/ule p/ers 
pescripiion of Br1d3c. : 
! ~ = :)9. I r/<. L / R. f",& for En.3/ish µn/ls 

fJrLJ'"::. ~ = liJ,,,.,,.-ruca - ___ rvp-

,€: %p R¼ = /..= 6/ 1 

17 fC'(YJ,pcs, I e) : o. O I 9 
,~ ~~ ' / J~ "f: .,,t..-:7,I .( l . X / = O.u 

/.IEC-,;2 
/J7onaal 

'tft,1,(i:i:. Ocrt::, lo 

0 1! hr1dqe has t?o /17fer,11ediafe piers 
----- ..._, 

.5€/«dlt'I' ',( 

i
:~a;J~:~5d's 

ox. 191,,s Fj· t/ 

I 

1nterfJ;ed/afe /Jiers /!6c-.2. 
1 manuo 

l 
~ 1 Xi< o e ~ 1 + ~. {p -t- o, ~ -t- o. os = ~ • 1 s-
3. ' Co f: Q = Coe-ffi'ci ll :t cf . d;:,cJ,o, :l c =- ~ '{jJ I-IEc.- Z n1a,1l(.c. 

4. ROL£JJ , L6njtli c-f We.1r =- ___ (o it raJ 0( BTG3rcl-.,) 

?· i ~~:,,= ~'~~''. '..J~;d~~1 i~i~q~ L?pc:n11',9 (i~.Ji;/s), /0 ,8 
ID i t:>(JJJ-= 1Dlrll ').)(hr' '.-1 vu:.,TrU.(..TIQ/ I=~ U, 0 f;dd da1a 
7. [BA.eE.ll~ b--;dlje o1oe1,i,1j inc. pier5 ::: ;, 7, ~ 
8;55 = side slope. " {) 

i ,. . . • . , •• \ 

I Lhorizonta/ pe.r I ve..rti'c.ol u..nlt) J 

9. ELC.1-Ht = tl6vation of d.annel invert u./5 side,::.. 7 $: , 
!~ - {o it eq,u2:_/ if? minin:u.rr, eleva~o.n in P.Yeviou.s_ ,!-'!:Lc.J. I 

to, f::LCJ-ID O £1£V2ition of- Channel in,Jer-t D/S Side, =----L:a~..:c.5ty::=:...:.•~-~ 
o i I 

SUBJECT 
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I Kwj · ~ gJ KuJfl.Imyx> /(i,XJv "" C1omSweJi ;iJulftW/J 
.I . ·-
· • ~ Bev, ~-~ 

e ,MJJ, 

I 
J-_{l1/µ, -~ 

I 

I 
I 

--roP 
D/ s ·lh--.1 . 

?&,{,t:,2- } 5 45 1 
151,.11 . 

1., I .1/ ) .J 83' 
?J-€. .If j . 

Wf = ;/.83+4 f8-tv+-0 =- 2/. ':l 1 

I : e ~ /. 3 d-ti ;2vf3,_ l.4S4 
t\.~~~= &l0.03)+15,ul.P(O.DISJfal.9::. o./Jl'l 

I /c.:. t o, ,es 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l . 
' 
' ' 

../4,(..<)..(.. K..=- O,ll 

te'f. n'W..U. uJ.»uts 

D/_5 E. 7,.,,_51 JsLe/ 1sr,.11 . 

u../5 ~- 761-7a J 58 , 
755. 9.3 ' 

h.61_ fu0.J : 5 . 4 X {v :::: 
a.,u_,a..,::- 3;?,/_ ~. fT. 

LVf =- ~{~ .4) .J.. J.L£1-=- J_~ ,B' . 
Jc:..), ,3i ,e~~ I. I-: 

~{lDn(X&~ &)(0,0~1 /&,B(tJ,O!s)/1.g~;: 

t= {),£i 
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'.FORM 25 a ~~11~~ .. ~ ~~u~~ jli!J(C., 25185 GODDARD ROAD 

!(313) 291-5400 - WORK SHEET TAYLOR. MICHIGAN 48180 

'-3;,-d3e .Locaf/o, l : .e.e BD,DgC· /712 /V/icl-/l(j/llJ Avt=: ...... nC • 

· Br/cl3c 1-osse-:; - SB C,11,-/ 

I. fl<. {Pier Sf::ape (brff;,c..-/·1/() l1lo A-c:12's· ___;;0;__ __ 
1
/-1£(.--,2 

XKOl2 ( Loss Cocf(;-c,-r::rd) -- /. o t- 2/c , & k =- kr pk'- 1-kp /J/c1naal 
where J::1 , li-/d/on lo.z C'ocffic/e11t 

ke , en franc l lo:;;.::; Cot f(/c ✓-c11t 
, kp, loss Iron; /r;tern1ed,c1lc piers 
~scripiion cl Br1d3.c : 
; I:,-=- ~9. I ni'.. L ~ R. ,;,& _for En3li5t7 /in1f.5 

11rea =- ___ - Wp=-
,e. %1r - R¼ = - .1.. = o<.9 
17 /c(Y);pc:;11~). 

~' ;J_{),/ K_ { j.;,_ X / = 

-t- 0, +- ~), = I _,-
, , C2, 

3. ico F' Q - CoeJfi·c, Li :t c-.f d;::,d·-01 JC =- .:), IO . 1-lEC- ,<. f'llo,,c(.c 

{ i-<DLCIJ ' L6nj-Hi cl weir =- cJ (o It rt".td, D-f( T3Tcarck.) 
5. :SWC. ~ bol+on1_ -~'.di1·1 cl bridqe ~pt'n11j (it>l. ~ie.r$), ...;3~5-<.!;_o::.._ __ 
<., 18WP- -l-o1r1! 1,och,. ~ obstru.chc,1 l = ---"0'----
7. f3Af£A 0. t»--idje ope11111:3 inc. piers ::. 5P:::: 
a pS =- SLde slopf:.., ; 0 

(J.orizontal per I verli"eol u.nit) 
9. E'LC.HIJ. = tllva+ion of channel invert IJ./5 side,=- 77 4 .9 : 

10. ~LCHD ~ [/~~atii:~u:/ ;,k,;~7-,idu.7;,✓~va;,~ 1~1ff~e~i'~~ 1 x~s::e,t.)I 
· O · 'n· +1.oa in 1xevitLt< - --~c . 

'HK I SHEET NO FL]eC eNo (JqbNoi s ,, 
' ~ · Owner Pr01ect 1,1 •• 

DAH _o,_ HUD• ,!JO 94 • {.; 7 
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TO 
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j 

NAME 
, 
, 

L.' BAUMAN 

R.t GEHL 

H j LAMKIN 
, 

M; MANORE 
, 

Gi ORR 
, 

G( ROBERTS 

rl. SLAVIERO 
\ J;. STRAUB 

I 
D;. TRIM 

I 
R. WADE 

I o:. WATSON 
} 

V1. WILSON 
j 

w. ZBIKOWSKI 
I 

D. ZDYRSKI 
I 
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I 
, 
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I , 
: OPERATIONS 
I GRAPHICS 
: STENO 
: CUSTODIAN 

j: DESTROY 
FILE , 

ACK. 
DATE 

-

WADE, TRIM & ASSOCIATES, INC. 
CONSULTING ENGINEERS 25185 Goddard Road 

Taylor, Michigan 48180 INTER OFFICE COMMUNICATION 

MEMORANDUM /1 
RE: OK.Bow o,u k1JU1rn11wo Rtvw 1v ILJusr«& :We 

DATE .g./;21/f'CJ 
7 

ff ........,, -- • , "" ~v t4v,,....,. // i,~A-- r=.~ :.,/,1 I_,_,,,_ ~(..,"-".-,~ 

1r-Jf,'r,1}i :;;1t ,i) 
I Cl V (/ 
1-o ht 95 c-/s w/flr__, IP6J'S- els 

.ltt_410w "1v VILL rv7ru:1v LA.Ll./!l/1u! fl . '!/?P. c;.,, (l/4 1,J~ 
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; •. • ,. ******•--••**********************~*************•** 
HEC2 RELEASE DATED NOV 76 UPDATED JULYlq79 • ERROR 'CORR ,. 01,02,03 
MODIFICATION• 50,51,52,53 • ************************~*************•******~•··· • 

• Tl GALESBURG,CITY • T2 100 YEAR 
T3 -KAL-A-MAZ.00-R·IV-ER· -- -- - - -------

• • Ji ICHECK INA NINV IOIR STRT METRIC HYINS Q WSEL FQ 

• (o~ o. o. o. o,oooso4 o,oo o,o 6750, 779,330 0,000 • 
NC 0.100 0.100 0,014 o.3oo o.soo 0,000 0.000 0.000 0.000 0,000 • -- • 
Xl 81.200 ·20,000 2000,000 2176.000 0,000 0,000 0,000 0.000 0.000 0,000 • GR 785.700 2000.000 780,300 2000.000 774,700 2023,000 774,300 2039,000 773,700 2052,000 • GR 773.200 2058.000 773,200 2oss.100 773,900 2060,000 773,000 2060, l 00 111.soo 2076,000 
GR, 770.801) 2088.000 771,400 2118,000 771,(!00 2118,100 771,UOO 2120,000 771.400 21'20,000 ., GR 770.300 2130,000 771,100 2146,000 776,500 2162.000 7.82.200 2178,000 787,9(10 2178,000 • NC 0.000 0.000 0,040 0,000 0,000 0~000 0,000 0,000 0.000 0,000 

• • X1 a2.soo 2s.ooo 3082,000 32b9,000 7.s,000 1s.ooo 1s.ooo 0.000 -1.1,1,0 0,000 
X3 0.000 0,000 0.000 3082,000 783,000 3209 0 000 783,000 0.000 0.000 0.000 • GR 787.500 3006,000 780,800 3082,000 778,400 3093.ooo 775:,100 3118,0-00 773,500 3143,000 • GR 772.000 3168.000 773,700 3193,000 7711,400 3224,000 111.qoo 32bb,OOO 77q,aoo 32&9,000 
GR 779.400 33U,,ooo 778,300 331b,OOO 775,200 3338.000 77&.800 335ti,OOO 779,oOO 33&2,000 

• GR 779.900 3480,000 779.200 35711,000 780,20() .:;1os.ooo 778,800 3Bo&.ooo 778.90(1 l'~OO ,000 • GR 781,bOO 3980,000 781.700 4074,000 783,bOO 4218,000 782,000 432b~OOO 1eo.soo 4(122,000 
GR 780,400 4496,000 782.800 4592.000 783,000 4654,000 0.000 0,000 0,000 0.000 - -- • 
XI 82.550 0.000 0,000 0.000 100,000 100.000 100,000 0.000 o.oso 0,000 • • 
Xl 82,bOO 0.000 0,000 0.000 900,000 900.000 900.000 0,000 o.11so 0,000 • • 
Xl 82.700 0.000 0,000 0,000 1000,000 1000.000 1000,000 0,000 o.soo 0.000 

• • 
Xl 83,000 0,000 0.000 0,000 121s.ooo 1025,000 1300.000 0,000 O • bbO 0,000 • EJ 0.000 0.000 0,000 o,noo 0,000 0.000 0.000 0.000 0.000 0,000 • 

• • 
• .. - • 

• • 
• 

\, 
• 

• I I 



• <tPROF I • 
CCHV= 0.300 CEIHV= o.soo ,. itSECNO 81.200 I • SECNO DEPTIH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

' Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT ,., 
TIME VLOB VCH VROB XNL XNCH MXR W'fN ELMIN SSTA • SLOPE XLOBIL XLCH XLOBR lTRIAIL IDC ICONT CORAR TOPWID ENDST 

• • '' 8 l ,20 8,,211 778,54 0,00 779,3:3 779,40 0, 8b, 0,00 o,oo 785,70 
------b-7·50,- - --- ---,o, --b75o,----------o, -- -----·o-. -·- --')Ob,---- - ---o.-- - -- --o, -- - ---- -o-. - - -,aT;90· --- - ----- ·--- ---~ - - ----- -- -·-·-- ·-·- . -- ~ 

• o.oo o.,oo 7,45 0,00 O, lOIO· 0,014 0,100 0.000 770,30 2007,22 • 0,000503 ,o. o • o, ,o 0 4 o.oo lb0,51 i~lo7~73 

• • *SECNO 82,500 

• 31170 ENCROACHMENT STATIONS= 3082,0 32b9,0 TYPE:; I TARGET= 1~7.000 • ELENCL= 783,11)0 ELENCR= 7B3,00 
82,50 0.ss 778,89 0,00 O,O() 779,55· o. 65 0,08 O,Ob 779.14 • b75'J, io. 6750, o. 0" 1043. o, 2. o. 781,311 • o.oo 0, tOO b,47 0,00 0,100 0,040 0,100 0,039 770,34 :1003.10 

0,003093 7'5. 75. 75, ., ,_ 0 0 0,00 185,90 :S269,00 

• - • 
*SECNO 82.550 • • 32b5 DIVIDED FLOW 

• 82,55 9,:17 779,Sb 0,00 o,oo 779,86 0,30 0,21 0 • l I 779,19 • b751J, •). 5570, 1160, 0" 115b, 1312. b, 2. 778,19 
0,Ql 0,18 £1,82 0,90 0,10() 0,040 0,100 0,040 770,39 ;1081,12 

• 0,001496 l O•> • 100. I 00, , :s 0 0 0,00 l021,b8 (1528,10 • 
• itSECNO 82,bOO • 

32b5 DIVIDED FLOW 

• 6,2, 60 9, ll 8 780,72 o,oo o,oo 760,92 0, 19 1, 03 0,03 779,64 • 
b750, •) • 5171, 1578, I " 1268, 1959, b5, 25, 778,,b4 

• 0 ,1)9 o •• ~a q • 0 I 0,81 0,100 0,0£10 o, 1,00 0,040 770,84 ;,079,£13 • 0,000899 90() • 900. 9•~0 • 
., 0 0 0,00 1227,57 ,15ss·. 7b ,_ 

• • *SECNO 82,700 

• 3265 DIVIDED FLOW • 
SEICNO DEPn1 CWSEL CRHIS l~SELK EG HV HL OLOSS EIANK ELEV 

• Q QLOB QCH QR013 ALOB ACH AROB VOL TWA LEFT/RIGHT • TIME VLOB VCH VROl3 XNL X~lCH NXR WTN ELHIN SSTA 
SL,Of,E,, XLOBL. ~l.f~ ' XLOBR !TRIAL. IDC ICONT CORAR TOPWID ENDST 

• 1 ,,, I,~ ,. \ ~ 
1'' '·: ; . I~ ' / ,1'1 • 

8,2 • 70 10, .~2 781,56 0,.00 O,OC> 781,72 0 • I b 0,79 0,01 7 80. 14 

• b750, II • (1979, 1770, 2., 135£1, 233:3, 144, 54, 779,14 • ,o, 1 8 0, ~Io 3,68 O,. 7b 0 •IO Cl 0,040 O,lQO 0,040 771,34 3,078,bO 
0 ,00,0101 1000 • 1000, lOllQ, .. •• 0 o· 0,00 1293,75 ~15b9,Qt, 

• • 
*SECNIO 83,000 

• • '1_~,:.c- I"' TUT,.-~ ..,I ""11 1 
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83.00 
6750. 

n 7 , 
Ve .JI l 

0,000b28 

10,40 
1 • 

" ,. f\ u.:,v 
1275. 

782,40 
488b. 

7 .,..., 

:, • JC:: 

1300. 

0,00 
1 F.11>3. 

t\. 1,1 
u. '"t 

1025, 

o.oo 
3. 

0.100 
2 

782.54 
1387. 
o.o,qo 

0 

O,lll 
2531. 

. O.iOO 
0 

0,82 
2Q3, 

0.0'+1 
0,00 

0,00 
86. 

772.00 
1326,33 

780.80 
779,80 

.., - .. n · • n 

.)UfO • lO 

4576;36 

• 
• 
• 
• 
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• 
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• 
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• 
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• 
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• PROFILE FDR STREAM AZOO RIVER 
•t • 

• • PLOTTED POINTS (BY PRIORITY)•E•ENERGY,w•WATER SURFACE,~•INVERT,C•~RITICAL w!s,,,L•LEIFT BANK,R•RIGHT BANK, M••LDWER END STA 

• • ELEVATION•FT 770, 11.~. 774., 770, 778, 7BO, 76,!, 764, 780, 768, 
SECNO CUMDIS•FT • • 81,20 o, Cl • " • • w E • • • L, R, • 

-8 2-,-50 -·• --1--ll!O·,· --C- -I-· - ---· -.--- --· -· -- -"-·- -· - -· · ·,-· · --·- · · - -,·--·· W--L-E- ,-·-· ·- - -R - ,- · --1~- -- - ' - . --· - ----- - -
----.-- -- .. " -- . --,·- ·- -~ --· ·-

• 82,55 2010, C I • ,, • ,R L •IE, • I~ • • • • • 3QO, C I • " • ,R L ,J E • M • • • • 
40!0, C I • ,, • ,R L WE • M • • • • • 5 (l\f) • C I • ,, • • R L •IE • M • • • • • 00tQ, C I • " • • R L w E • M • • • • 
70IO, C I • " • • R L ,WE ·' M • • • • • BQO, C I • " • • R L • WE • M • • • • • 9()10, C I • ,, • • R L • WE • M • • • • 

1000. C I • ,, • • R L • WIE • M • • • • • 62,00 1100. C I • ,, • • R L. • 'WE • M • • • • • 120.0, C I • ,, • • R L. • 'WE • M • • • • 
l 3()10, C I • ,, • • R L. IWE • M • • • • • 1110,0. C I • ,, • • R .L • WE • M • • • • • 15()10, C I • •· • • R L, WE • M, • • • 
100,0, C I • •· • • R L, WE • M, • • • • 1 7 OJO, C I • •· • • R L WE • M, • • • • 18 010, C I • •· • • R L E • M, • • • 
1900, C I • ,, • • R L WE • M, • • • • 200,0. C I • • • • R L •JE • M • • • • 82,70 2 t 1)0, C I • • • • R ,L WE, M • • • 
220!0, C I • • • • R ,L WE, M • • • • 230!0, C I • • • • R ,L WE, ,M • • • • 2111110. C I • • • • R ,L WE ,M • • • 
250!0, C T • • • • R • L WE ,M • • • • 20~0. C I • • • • R • L WE ,M • • • • 270t0, C I • • • • R • L E • M • • • 
2600 ~ C I • • • • R • L WE • M • • • ., 290l0. C lt • • • • R! • L WE • M • • • • 300t0, C ][ . • • • R! • L ,E • M • • • 
3100, C Jr • • • • R' • L , WE • M • • • •• 3200, C J[ • • • • R' • L ,WE • M • • • • 3300, C I • • • R, L • E • M • • • 

63,00 3111)0, C I • • • R, ,_ 
• WE • M • • • • • 

• • 
• • 
• • 
• • 
• • 
• • 
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HEC2 RELEASE DATED NOV 76 UPDATED JULYl979 
ERROR CORR - 01,02,03 
MODIFIC~TIDN - S0,51,52,53 

****************••····~········~·····~············ 
Tl GALESBURG,CITY 
T2 100 YEAR 
T 3· K·Al;A·M·A-z O O -RI-VE w·. 

Jl !CHECK 

NC 

Xl 
GR 
GR 
GR 
GR 
NC 

Xl 
X3 
GR 
GR 
GR 
GR 
GR 
GR 

XI 

Xl 

Xl 

Xl 
EJ 

o. 

0.100 

81.200 
785.700 
773.200 
770.800 
770.300 

0.000 

82.500 
0.000 

787.500 
772.000 
779.1400 
779.900 
781.600 
780.uoo 

82.SSO 

82.600 

82.700 

83.ooo 
0.000 

INQ 

o. 

0.100 

20.000 
2000.000 
2os8.ooo 
2088.000 
2130.000 

0.000 

28.000 
0.000 

3000.000 
3108 0 01)0 
3310.000 
3480.000 
3980.000 
41198.000 

0.000 

0.000 

0.000 

0.000 
0.000 

NINV !DIR STRT 

o. 

2000.000 
780 ,'300 
773,200 
771.400 
771,100 

O,OllO 

3082.000 
0,000 

780,800 
773,700 
778,300 
77<i,200 
781,700 
782,800 

0.000 

0.000 

0,000 

0.000 
0.000 

o. 0.000000 

o.3oo 

2178,000 
2000.000 
2058,100 
2118,000 
2146,000 

0,000 

3269,000 
3082,001) 
3082,000 
3193, ooo·· 
3316,000 
3574,000 
Q074.000 
QS92 0 000 

0.000 

0.000 

0,000 

0,000 
n nn.n v,vvv 

METRIC 

0,00 

o.soo 

0.000 
1111.. 100 
773.900 
771,IJOO 
776,500 

0,000 

75,000 
783,000 
778.11.00 
774,11.00 
775,200 
780.200 
783,600 
783.000 

i00,000 

900,000 

1000,000 

1275,000 
0.000 

HVINS 

o.o 

0.000 

0,000 
2023,000 
2060,000 
2118, lOO 
2162,000 

0,000 

75,000 
3269,000 
3093,000 
3224,000 
3338,000 
3708,000 
4218,000 
116511.,000 

i00,000 

900,000 

1000,000 

1025,000 
0,000 

Q 

6750. 

wSEL 

779,330 

FQ 

0,000 

0,000 0.000 

0,000 
774,300 
773,000 
771,400 
782.200 

0,000 

75,000 
783,000 
775,100 
777,900 
776,800 
778,800 
782,000 

O,QOO 

i00,000 

900,000 

1000,000 

1300,000 
0,000 

0.000 
2039,000 
2060,100 
2120.000 
·2178 ,ooo 

0.000 

0.000 
0.000 

311a.ooo 
3266.000 
3354.ooo 
3800.000 
IJ32o.ooo 

0.000 

0,000 

0,000 

0.000 

0.000 
0.000 

0,000 

0.000 
773~700 
111.500 
111.1100 
787.900 

0.000 

•l.obO 
o. 000 

773,500 
779,800 
779,600 
7i8,'100 
780,800 

0,000 

o.ll50 

<>.5oo 

0.000 
0.000 

0.000 

0.000 
2052,000 
2076.000 
2120,000 
2178.000 

0.000 

0,000 
0.000 

3143,000 
3269,000 
3362.000 
3900,000 
4422,000 

0.000 

0,000 

0.000 

0.000 

0.000 
0.000 

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



• 
• 
• 
• 
• 

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

11PROF I 

CCHV: 0.300 CEHV= 
*SECNO 81.200 

SEC NO DEPTH 
Q QLOB 
THIE VLOB 
SLOPE XLOBL 

0,500 

CW SELi 
QCH 
VCH 
XLCH 

8 i, 20 
b-7-51!l·,· ·· -

o,,oo 
0,000338 

9,05 779,33 
· ····O·,- ••-• ·6'7-S<h · 
o.oo 6,53 

0, o, 

*SECNO 82.500 

3470 ENCROACHMENT STATIONS= 
ELENCL: 783,00 ELENCR: 

82,SO 
o 75,1) • 

0 ,00 
0,002154 

n "" ~.c~ 
o. 

o.oo 
75, 

11SECNO 82,550 

32o5 DIVIDED FLOW 

82.55 
6 75-0, 
o,o 1 

0,001001 

9;72 
o. 

0,27 
100, 

11SECNO 82,600 

3265 DIVIDED FLOW 

62,60 
6750, 

0,09 
0,000765 

10.11 
1 • 

0,29 
<100. 

<rSECNO 82,700 

3265 DIVIDED FLOW 

SECNO 
Q 

TIME 
SL,Of'.E,, 

82,70 
6 75-0, 

0, 19 
0,000053 

DEPTH 
QLOB 
VL08 
XLOBL 

10,311 
1 • 

0,30 
1000. 

•SECNO 83 0 000 

779.57 
6750, 

5,78 
75, 

780.!! 
5257. 

4. I 7 
100, 

780,95 
5043, 

3,79 
900, 

CWSEL 
QCH 
VCH 
XLC~,,. 

781,bB 
491(), 
3.57 

1000, 

CRIWS 
QROB 
VROB 
XLOBR 

0,00 
·-·- -0 •. 

o,oo 
o. 

3062,0 
783.00 

n n n. 
Ve\lV 

o. 
o.oo 

75, 

o.oo 
1493, 
0,83 
100. 

o,oo 
1707, 
0,77 
900,, 

CRI~S 
QROB 
VROB 
XLOBR 

0,00 
1833, 
0,74 

1000. 

WSELK 
ALOB 
XNL 
I TRIAL 

779,33 
.... ·-0•• 
0 .100 

0 

EG 
ACH 
XNCH 
roe 

HV 
AROB 
NXR 
!CONT 

77<1,99 0,66 
··l 014, - ---····-•O. ··· 

0,014 0,100 
0 0 

3269,0 TYPE:. 

n nn 
VeVV 

o. 
0,100 

2 

o,oo 
I • 

0.100 
2 

o,oo 
2, 

0,100 
2 

WSELK 
ALOB 
XNL 

, ITRIAL 
, \.,I , ¥ ', 

o.oo 
3, 

0 .100 
2 

1so.oq 
1108. 
0,040 

0 

760.32 
1260. 
0,0110 

0 

781,12 
1332. 
0,040 

0 

EG 
ACH 
XNCH 
roe 

781,83 
1376. 
0,040 

0 

n ..,.,. 
u 111 ~c 

o. 
0,100 

0 

0.21 
1803, 
o, l 00 

0 

0,17 
2205, 
0,100 

0 

HV 
AROB 
NXR 
I~ONT 

0,15 
2465, 
0,100 

0 

HL 
VOL 
WTN 
CORAR 

o.oo 
. . - ·0,· .. 
0,000 

0,00 

n "C' 
U• V::> 

2, 
0,039 

0,00 

0 • ! 4 
1. 

0,040 
0,00 

0,78 
75, 

0,040 
o,oo 

HL 
VOL 
WTN 
CORAR 

0,71 
loO, 

0,040 
0,00 

' ' 

OLOSS 
TWA 
E'.LHrN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

-SSTA 
ENDST 

o,oo 785,70 
·• ····O·, ··· -- ·7 fl-7,9 O- · 

770,30 2003,98 
165,96 2169,94 

187,000 

0 • 04 
o, 

770,34 
187,00 

o.oq 
2, 

770,39 
1197,47 

0,01 
27. 

770,84 
1272,13 

OLOSS 
TWA 
ELMIN 
lOPWID 
' 

0,01 
57, 

771,34 
1~15,56 

779.14 
781,34 

3082,00 
-3269,00 

779.19 
'778, 19 

3079,80 
4549,79 

779,64 
778,64 

3078,88 
4564,87 

BANK ELEV 
LEFT/RIGHT 

SST A 
ENDST , .... ,,/' 

780,14 
779,14 

3078,32 
4574,08 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
= 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

83,00 
b75Q, 

0,32 
0,0006()3 

Hl • 46 
1 • 

0,31 
1275, 

782,4b 
4853, 
3,47 

1300, 

o,oo 
1896, 
0,73 

1025, 

0,00 
3, 

0,100 
2 

782,60 
1398, 
0,040 

0 

0, 14 
2601, 
0,100 

0 i 

' 

0,77 
2b 1 , 

0,041 
o,oo 

o,oo 
90, 

772.00 
1~37.79 

780,80 
77,9,80 

3078,03 
457e·;·79 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I •• PROFILE FOR STREAM AZOO RIVER '' • 
• • PLOTTCD POINTS (BY PRlORITy)-E•ENERGY,w•wATER SURFACE,1-INVERT,c-cRITICAL W!S.,L•LEFT BANK,R•RIGHT BANK,M-LOWER END STA ' 

• • ELEVATION-FT 770. 772. 774, 776. 778. 780, 782, 784, 786. 788. 
Sf.CNO CUHDIS•FT • • 

• 
81.20 o. c; j • • • • w E • • L. R. • 

-- -8 2·, SO-· -1-ll!-O·. -e-· I· - ---~--- ' --- • -- - - - - ---~ . . ·b-W·-E- - · ··-- R · - ,··· ·--·M· --- -,· ·---~·---- -----.·· -~- - -·- -..--- ---- -- -.- - - - - .. - - . --
I 

82,55 200, C I • I • ,R L. ,WE I H I I • • • 3ll!O~ C I I I • .R L ,WE I H • • • • 
•400. C I • • • .R L. ,WE • H • • • • • r, Aft r T 0 ' 1.1 C" u 

:J \.'IV • .. • • I • • " L. • '""· • ,., • • • • 
600, C I • • • • R L. • WE • M • • • • 

• 71)0, C I • • • • R L • WE • M • • • • 
80.0, C I • • • • R L • WE • H • • • • • qoo, C I • • • • R L • WE • M • • • • thn.n. r • 0 I l,JIC " • l'U'~l\!• ... • • • • • " L. • nL • ,, • • • • 

82.60 1 t 00, C I • • • • R L • vlE • M • • • • • 12"10, C I • • • • R L • WE • M • • • • 

• 1300, C I • • • • R L, WE • M • • • • 
140:0, C I • • • • R L, WE • M • • I • • 1c;.nn_ r T R I WE· M. • • • .... _..,,. 

~ . • • • • -· • " . 
16(!,0, C I • • • I R L, E • M, • • • • 170.0, C I • • • • R L WE • M, • • • • 18,D,0, C I • • • • R L WE • M, • • • 
1 q,o,o. C I . • • • R L E • M, • • • e 2000. C I • • • • R L WE, M • • • • 82.70 21 QIO • C I • I • • R ,L WE. M • • • 
22(1,0, C I • • I • R ,L E, M • • • • 231),0, C I • • • I R ,L WE ,M • • • • 2411'0, C I • • • • R ,L WE ,M • • • 
25<0\0, C I • • • • R • L E ,M • • • • 261'.110. C I • • • I R • L WE ,M • • • 
2700. C I • • • • R • L we: • M • • • • 
281\110, C I • • • • R I L ,E • M • • • • 2qco, C I• • • • R • L ,WE • H • • • 
3OC0, C I• • • • R • L ,WE • M • • • • 
3100, C I• • • • R • L ,WE I M I • • • 320,0, C I. • • • R • L • E I M I • • • 330:0. C I • • • R, L • WE • M • • I 

83,00 3400. C I • • • R, L I WE • M I I • • • 
• • 
• 
• • 
• • 
• • 
• • 



,. 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
·• -
• 
• 
• 
• 
• 

*****~******•**************,•*******•~-•~*******~* 
HEC2 RELEASE DATED NOV 76 UPDATED JULY1979 
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

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

Tl GALESBURG,CITY 
T2 100 YEAR 

-T·3 -KA!;"AM A-z oo--R-r-vE R 

Jl !CHECK 

NC 

Xl 
GR 
GR 
GR 
GR. 
NC, 

Xl 
X3 
GR 
GR 
GR 
GR 
GR 
GR 

Xl 

Xl 

Xl 
EJ 

o. 

0.100 

81.200 
785,700 
773,200 
770,800 
770,300 

0.000 

82,500 
0.000 

787,500 
772.000 
779,400 
779,900 
781,600 
780,400 

a2.000 

82,700 

83.ooo 
0.000 

I NO 

0, 

0,100 

20.000 
2000.000 
2osa.ooo 
2088.000 
2130,000 

0.000 

28,000 
0.000 

306b,000 
3168,000 
33lb,000 
3480,000 
3980,000 
4498,000 

0.000 

0.000 

0,000 
0,000 

NINV IDIR STRT 

o. 

2000.000 
780,300 
773,200 
771,400 
771,100 

0,041) 

3082,000 
0. 001) 

780,800 
773,700 
778,300 
779,200 
781,700 
782,800 

0.000 

0,001) 

0.000 
0,000 

o. 0.000000 

0,300 

2178,000 
2000.000 
2058,100 
2118,000 
2146,000 

0.000 

3269,000 
3082,000 
3082,000 
3193,000 
3316,000 
3574.000 
4074,000 
4592,000 

0.000 

0,000 

0,000 
0,000 

METRIC 

0,00 

0,500 

0,000 
774,700 
773,900 
771,400 
776,500 

0,000 

75,000 
783,000 
778,LIOO 
774,400 
775,200 
730.200 
783,600 
783,000 

1000.000 

1000.000 

1275,000 
0.000 

' ' 

,,, 
_ r_,:_ - --- --- ·-

HVINS 

0,0 

0,000 

0,000 
2023,000 
2060,000 
2118,100 
2102,000 

0,000 

75,000 
3269,000 
3093,000 
322Ll,OOO 
3338,000 
3708,000 
4218,ooo 
4654,000 

1000.000 

1000,000 

1025,000 
0,000 

Q 

6750. 

WSEL 

779,330 

FQ 

0.000 

0,000 0,000 

0,000 
774,300 
773,000 
771,400 
782,200 

0.000 

75,000 
783,000 
775,100 
777,900 
776,800 
778,800 
782,000 

0,000 

tl\nl\ l'\1\1\ 
&\/VVeUVV 

1000.000 

1300,000 
0,000 

0.000 
2039,000 
2060, 100 
2120.000 
2178,000 

0.000 

0,000 
0,000 

3118,000 
3266,000 
3354,000 
3806,000 
Ll326,000 

0.000 

0.000 

0,000 

0,000 
0.000 

0,000 

0,000 
773,700 
771,500 
771,LIOO 
787,900 

0,000 

-l,b60 
0,000 

773,500 
779,800 
779,600 
778,900 
780,800 

0,000 

o.soo 

0,500 

0,660 
0,000 

0,000 

0,000 
2052,000 
2076,000 
2120,000 
2178,000 

0,000 

0,000 
0,000 

3143,000 
3209,000 
3302,000 
3900,000 
Ll422,000 

0,000 

0.000 

0,000 

0.000 
0,000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 



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

CCHV= 0.300 CEHV= 
*SECNO 81.200 

SECNO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

o.500 

Co'ISEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

81.20 
- - ---b-75,o-.

o .oo 
0,000338 

9.03 779,33 
------ -o-. ---- -6-75-o,- ----

o.oo 779,33 779,99 
-----<r.--- ------ -- -o.- ---- ---1-0-34-.---- · 

0,00 6,53 
0 • 0. 

•SECNO 82.500 

3470 ENCROACHMENT SlATIONS= 
ELENCL= 783,00 ELENCR= 

82,50 9,23 779,57 
6750, o. 6750, 
o.oo o.oo 5,78 

0,002154 75. 75. 

•SECNO 82,600 

3265 DIVIDED FLOW 

82,bO 
b750, 

0.10 
0,000b68 

10.31 
1 • 

0,30 
1000, 

•SECNO 82,700 

32b5 DIVIDED FLOW 

82,70 
b750, 

0,20 
0,000bu4 

10,46 
1 • 

0,31 
1000. 

•SECNO 83.ooo 

3265 DIVIDED FLOW 

SECNO 
Q 

TIME 
SLOPE 

83,00 
b750, 

0,33 
0,000577 

DEPTH 
QLOB 
VLOB 
XLOBL 

10,53 
1 • 

0,31 
1275. 

781,15 
4935. 

3, 6 O 
1000. 

781,60 
11854. 

3,47 
1000. 

CWSEL 
QCH 
vc ti 
XLCH 

782,53 
4819. 
3.42 

1300. 

0,00 0,100 0,014 
0, 0 0 

3082,0 
783.00 
o.oo 

o. 
0. 01) 

75, 

0 • (l 0 
1815. 
0,75 

1000. 

0,00 
1894, 
0,73 

100n. 

CRT 11S 
QROB 
VROB 
XLOBR 

o.oo 
1930, 
0,72 

1025, 

3?.o9. o 

o.oo 
o. 

0, 100 
2 

o.oo 
3. 

0, 100 
2 

o.oo 
3. 

O. 1 0 O 
2 

l~SELK 
ALOB 
XNL 
!TRIAL 

o.oo 
4. 

0,100 
2 

TYPE= 

780,09 
11 08, 
0,040 

0 

781, 30 
13b9, 
0,040 

0 

781,94 
1398, 
0,040 

0 

EG 
ACH 
XNCH 
IDC 

782,66 
14 I 1 , 
0,040 

0 

HV 
AROB 
MXR 
!CONT 

~ 

0,66 
- ---o. - -
0. IO 0 

0 

HL 
VOL 
WTN 
CORAR 

0,00 
---- -- -o ;·· 

0,000 
o.oo 

1 TARGET= 

0,52 
o. 

0,100 
0 

0, 15 
2426, 
0,100 

0 

0, 14 
2599, 
0, 100 

0 

HV 
AROB 
NXR 
ICONT 

0 ,13 
2678. 
0.100 

0 

0,05 
2. 

0,039 
o.oo 

1 • I 0 
59, 

0,040 
o.oo 

0,63 
148. 

0,040 
0,00 

HL 
VOL 
WTN 
CORAR 

0.12 
252. 

0,041 
o.oo 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

o.oo 
---o-.--

770,30 
165,96 

785", 70 
- - - -7 8-7-.-9 0 - - · 
2003,98 
2lb9,94 

187,000 

0,04 
o. 

770,34 
187,00 

0. 11 
1 7, 

770,84 
1309,15 

o.oo 
48, 

771.34 
1337,3b 

OLOSS 
TWA 
ELMIN 
TOPWID 

o.oo 
81 , 

772,00 
1350,03 

779,14 
781,34 

3082,00 
32b9,00 

779,b4 
778,b4 

3078,110 
4572,72 

780,14 
779,14 

3078,03 
4578,70 

BANK ELEV 
LEFT1RIGHT 

SSTA 
ENDST 

780,80 
779,80 

3077.87 
4581.38 

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



PROFILE FOR STREAM AZOO RIVER • 
• PLO:'fTEO POINTS (BY PRIORITY)-E-ENERGy,w-wATER SURFACE,I-INVERT,c-cRITICAL w~S.,L-LEFT BANK,R-RlGHT BANK,M-LOwER END STA. 

Ei,.EyATION-FT 770, 772. 774, 776, 778, 780. 782. 764. 786, 7P,P,_ 
r .., .., • • 

SECNO CUMDIS-FT • • 81 •· 20 o. CI . . . . w E • • L • R. • - a2-.-s o-- --H~O-.--C -r-~ - -- ~--------··--- ------ ------~-- --- --- ---- - "-~-- -- --t---w -E-- - -- -- -R- -· -M- ----- • - -~ --- -·-- -~---- ·- - . --- -· - -- • . . . . . • • 
200, C r • • L W,E R • M • • • • -· 3~0. C I . . . . L w. E R • M • • • • 

• li 0,0 , C I • . . L w ER • M • • • • 
50,0, C l . . . L .w E . M • . • • • bO.O, C I . . . . L R WE • M • . • • 

• 700. C I . . • . L R. WE • M • • • • 
eoio. C I . • • • L • w E • M • • • • • 9:)0 • C I . • . . R L . WE • M • • . • 

• IOQO. C I . • . . R L • WE • M • . • • 
82,60 1100. C I . . . R L • E • M • • • • • 120.0, C I . . • . R L . WE • M • • • • 

1300, C I • . . • R L. WE . M • • • • •• 11100. C I . . • • R L. E . M • • • • • 150.0. C I • • • R L. WE • M, • • • 
1600, C I • • . R L. WE • M, . • • • 1700, C I . . • . R L E . M, • • . 
i860. t I • . • . R L WE, M, • • • • 
I 900, C l . . . • R L WE. M, • • • • 2~uo. C I . . . • R L E, M . • • • 82.70 2 I C,O, C I . . . • R .L WE M • • • 
22~0. C I • • • • R ,L WE M . . • • 23ii0. C I • • • • R ,L E ,M . • . • 2liQO. C I . . . • R ,L WE ,M . • . 
25 &,O. C I . . . . R • L WE ,M . . • • 261;'0 • C I • • . R . L WE ,M • • . 
2700. C I • • . • R . L .E . M . • • • 
~ .c. '"'"" r T n L 

._.,.. 
M c::; l,.J UIV • \, ! . • . . l'I • • ., t. • • • • • 290!0. C I• . • . R . L ,WE • M • • • 

30QO, C I• • . . R • L • E • M . • • • 
31()10. C I• . . . R • L • E • M • . • • 3200, C I• • . • R . L • WE • M . . . • '1' 'Z han r T n ' I.I~ .. 
.;,.;,>\OV • \, ! • • . " . I. • ., t. • Cl • • . 

83,00 34<iO. C I • . • R, L . E • M • • • • 
• • 
• • 
• • 
• • I 

1. • 
• • 



1) COUNTY: f<ALAMA'i,oo 

2) STUDY NAME: toMs,:ocK Twp 

3) wATERcouRsE: C 0Ms1ac,::: CREEi( 

4) oocuMENT TYPE: /Do Y& Ef\JcRoActtffn Ru,J 



I;:/ oe,o,a • •·-· : 

; ~ 1,--j --"--"-'~-"-=----_____,,_.__,--"-"'---"-"'-"-"--=-~~-------------------------~---, I •sEc~o 100.oco j .2. S:;C;,10 ~E?Tfl Ct:StL Cr,:i1:!S IJSE.I( .:I;, ·I\' I·'. OL0.3S ;,~;;n,Et.E'if se 11
,\\ CCHV= 0100C·H\I= 03CO 

l:,~1.,~--~~----""~""L..,,O.._e'------"'!.C'1 C1F'C3 hLC 1J .-,er. .4:llis 1,;;1, T ... 1 LtFTo··· 1H ·: 'd 
' Tli-1E VLOB VCH VROB l:NL )(NCH ~NR t:'TrJ ELi'.IM SSTt. f.r 

I 
. ; SLOPE ~LOBL ):Lei• )(LOBR !TRIAL IH2 rco~T COIH,R TOHJID E:.:DSY : • 

e c
1 11e •! ... _____ ___,1..,_11.,.0._•.......,u.,1..,_5......,c'"'"-' ~:_,.,: o,"'u,_·,,_,· 1.c.·1 ....,1"-q,._· _.,.,_•~ -=~ L. 11 :'. ~ z o o :i 111 211- i's • I? I s o r e 111,1 

ll 

100.00 
220, 
0,00 

C - D01 ~~i2, 

3.80 
7, 

C.2? 
0,, 

764.00 
2 l,J r 

~' G,$ 
0" 

o.oo 
•, 

G.OC 
P. 

764.00 
24, 

o .. ·. or 
C 

764.12 
85, 

0 0 tl(G 
0 

0 .1 2 

o.·oo 
[! 

0. 00 

1J .. c~u 
o~:o 

o.oo 
7(:~f;~: 
1l5"ll: 

763.40 
764 00 

82C~Dl> 
95~-0(' 

" ------------------------------''-----------------------------rr~·i 
,1-i, 

.,, *SECNO 1L,O,OOO 13. 
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I INTRODUCTION 

The Comstock Creek Basin is approximately 12.5 square 

miles in size, of which 7.5 square miles is in Comstock 

Township. Comstock Township is in Kalamazoo County, 

located about 3 miles from the City of Kalamazoo. The 

community is basically rural; however, the southern 

portion has experienced urbanization. 

This report summarizes the hydraulic analyses under-

taken to support detailed studies of 1.5 miles of the 

Comstock Creek beginning at its mouth at the Kalamazoo 

River and ending at J Avenue. Also, an approximate 

flood plain study was performed for approximately 4.5 

miles of Comstock Creek located between J Avenue and G 

Avenue (Comstock Township/Richland Township boundary). 

Approximate analyses of two unnamed depressions on the 

west boundary were also conducted. One of the depressions, 

located just north of J Avenue and east of Sprinkle 

Road, has a drainage basin of approximately 0.2 square 

miles with no outlet. The other depression is a small 

lake at a gravel pit, located just south of J Avenue 

and on both sides of Sprinkle Road. This lake has a 

drainage area of approximately 0.5 square miles with no 

outlet. 

This study was conducted by Wade, Trim & Associates, Inc., 

Consulting Engineers, and Glen Roberts served as Project 

Manager. 

I-1 
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II COMSTOCK CREEK DETAILED STUDY ·' 

Detailed studies were performed on 1.5 miles of the 

Comstock Creek beginning at its confluence with the 

Kalamazoo River and ending at J Avenue. A total of 4 

bridges, 2 darns and 5 valley cross sections were field 

surveyed by Wade, Trim & Associates, Inc. in March, 

1980. These cross sections were supplemented by aerial 

topography and U.S.G.S. Quad Maps which consist of 10-

foot contour intervals (References 1, 2 and 3). 

Cross section locations are shown on Exhibit 1. Table 1 

cross references section designations by showing the 

computer section number which corresponds to each cross 

section letter shown in Exhibit 1. Table 2 lists 

discharges which have been approved by the Michigan 

Department of Natural Resources (MDNR) for this stream 

(Reference 4). 

A. METHOD OF ANALYSIS 

The HEC-2 backwater computer program was utilized 

for the development of water surface profiles 

(Reference 5). Table 3 presents flood elevations 

at SPle~te~ ln~~~inns ~lnng ~hP strP~m- Water 

surface profiles resulting from the backwater 

analyses are presented as Exhibit 2. 

Exhibit 3 contains bridge sketches as well as 

computations of total bridge loss coefficients. 

HEC-2 printouts along with plots of valley cross 

sections are presented in a separate folder (Exhibit 5). 

II-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

COMPUTER 
SECTION 

NUMBER 

100 

852 

923 

1025 

1485 

1568 

1660 

1750 

1794 

2784 

2864 

2902 

2922 

~ 
4280 

5872 
7132 

7800 

7990 

8034 

TABLE 1 

COMSTOCK CREEK 

COMSTOCK TOWNSHIP, MICHIGAN 

CROSS REFERENCE INDEX 

CROSS 
SECTION 
LETTER 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

R 

s 

T 

II-2 

LOCATION 

Valley Section, 100 Feet U/S 
Confluence of Kalamazoo River 

D/S Face King Highway 

U/S Face King Highway 

Valley Section, 100 Feet U/S 
of King Highway 

Valley Section, 80 Feet D/S 
of Michigan Avenue 

D/S Face Michigan Avenue 

U/S Face Penn Central R.R. 

Section Just D/S of Darn 

Section Just U/S of Darn 

Valley Section, 80 Feet D/S 
of Dran Avenue 

D/S Face Dran Avenue 

U/S Face Dran Avenue 

Section Just D/S of Darn 

Section Just U/S of Darn 

Valley Section 

Valley Section 

Valley Section 

Valley Section 

D/S Face of Main Street 
(J Avenue) 

U/S Face of Main Street 
(J Avenue) 
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TABLE 2 

COMSTOCK CREEK 

COMSTOCK TOWNSHIP, MICHIGAN 

FLOOD FLOW FREQUENCY DATA 

RECURRENCE INTERVAL DISCHARGE 
(YEARS) (CFS) 

10 140 -

so 210-

100 250 _,,, 

500 400 .,,..,,-
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TABLE 3 

COMSTOCK CREEK FLOOD ELEVATIONS* 

COMSTOCK TOWNSHIP, MICHIGAN 

FLOOD FREQUENCY 

10 50 100 500 
LOCATION YEAR YEAR YEAR YEAR 

D/S Face King Highway 766.4 766.8 767.0 767.7 

D/S Face Michigan Avenue 775.4 775.7 775.8 776.4 

U/S Face Railroad 776.8 776.9 777.l 777.7 

Just D/S of Dam 778.7 779.0 779.l 779.6 

Just U/S of Dam 791.2 791.8 791.9 792.3 

D/S Face of Dran Road 794.3 795.0 795.3 796.4 

Just D/S of Dam 795.9 797.1 797.8 800.4 

Just U/S of Dam 808.5 809.4 809.8 810.3 

D/S Face of Main Street 
(J Avenue) 82 3. 5 824.1 824.4 825.4 

U/S Face of Main Street 
(J Avenue) 825.5 825.7 825.8 826.2 

*Referenced to National Geodetic Vertical Datum 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 

B. 

C. 

D. 

VARIABLES AND COEFFICIENTS 

Roughness coefficients (Manning's "n") were Pc:+-im~+-t=iod 

by field inspection at each cross section. Roughness 

values varied from .030 to .040 for the main channel 

and from .OB to .10 for the overbanks. These values 

are indicative of summer month conditions and are 

consistent with values recommended and used in 

engineering practice (Reference 6). Contraction 

and expansion coefficients ranged from .1 to .3 and 

.3 to .5, respectively. Expansion and contraction 

ratios used in effective flow modelling were 1:4 

and 1:1, respectively, for all bridge sections 

and natural constrictions (Reference 5). 

No documented high water data exists for Comstock 

Creek. 

STARTING CONDITIONS 

The mean annual water surface elevation of the 

Kalamazoo River, located at the mouth of Comstock 

Creek, was used for the starting water surface 

elevation for the hydraulic analysis of the 10, 

50, 100 and 500 year floods. Computations for 

this mean annual water surface elevation are 

presented in Exhibit 4. 

However, backwater elevations from the Kalamazoo 

River were plotted on the stream profile, where 

these elevations exceeded Comstock Creek elevations, 

to reflect flood conditions from both streams. 

II-5 
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E. 

F. 

SPECIAL PROBLEMS 

No special problems were encountered in the 

analysis of the Comstock Creek. 

GENERAL 

Computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 

All elevations are referenced to the U.S. Coastal 

and Geodetic Survey (U.S.C.G.S.) Datum. This datum 

is equivalent to the National Geodetic Vertical 

Datum of 1929 (N.G.V.D.). 

The hydraulic analyses for this study were based 

only upon the effects of flow unobstructed by ice 

or debris. The flood elevations are considered 

valid only if hydraulic structures, in general, 

remain unobstructed and do not fail. 
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III APPROXIMATE STUDIES 

Approximate hydraulic analyses of the Comstock Creek 

were performed for a length of 4,5 miles from J Avenue 

(Main Street) to G Avenue (Comstock Township/Richland 

Township boundary). Approximate analyses of two unnamed 

depressions on the west boundary were also conducted. 

Field data was collected for about 3,000 feet of Comstock 

Creek downstream of Campbell Lake. This data included 

information for culverts on H Avenue and a dirt road 

(approximately midway between H Avenue and the lake). 

Normal flow conditions were assumed downstream of H 

Avenue and the HEC-2 Computer Program was utilized to 

compute a rating curve for the outlet channel of Campbell 

Lake. From this rating curve, an elevation of 836.0 

was obtained for the lake for a 100-year flood. 

Normal depth analyses were performed to compute approxi-

mate water surface elevations for the remainder of the 

stream. For the two unnamed depressions, stage/storage 

curves were developed to obtain 100-year flood elevations. 

A review of the existing Flood Hazard Boundary Map 

(Reference 7), in comparison with the above referenced 

analyses, indicated that the existing 100-year flood 

limits are reasonable, Therefore, the approximate 100-

year flood plain corresponds to that shown on the 

existing Flood Hazard Boundary Map. 
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2. 

3. 

4. 
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COMSTOCK CREEK 

EXHIBIT 1 

Field Cross Section Locations 

and 100-Year Flood Plain - Floodway Maps 
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COMSTOCK CREEK 

EXHIBIT 2 

Water Surface Profiles 
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COMSTOCK CREEK 

EXHIBIT 3 

Bridge Notes and Sketches 
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/3r/d.9 e Loe a f I ·o I) : '!;m u $ m,, N, /., u~ Roru•Nc• 

R,.:,.J,.,.,,. / ,,..-c✓ •- _ <R f">~•·· ,,./ 
A.'' 1 i...1 ~ '- ,-v~~(;...,,,;, - ._,,,._, '-"?' ( i 

I. XI<. { Pi~,- S/J,.,i ,c: (!ocll/cit1 ;(.) o ll£C--c 
. XKO!i! ( Loss Cocf(,-c.-en() : I. o t- Zic , & k: J::r-,. k..,." __ ·,.-kf>_, hJanaal 

Nhere J:✓ , /'r.ief,on /4.z eocf f/cle, ,t 
Ke, enfrance. lo&::; c.•0cfhcie..11t 
kp, /0::,5 lro11J irilern1ed/olc piers 

7:::iescription d &,d3.c : 
J:, = :)9.1 n~ l "/ R ~ for En.3/ish un,I s 

llreo :: . ,.___ Wp= 
,e.,_ 3/~ R¼ " . .I.: 
II fcon,pc:J1le) ~ 

Kf • "-9. I J( { )~ ,c. / : 

l.c· 

I 
I 

I:·, ?w~. 
' ' ' 

I
. ~r,,-'....!; 0 1.r,d~e ufl'11111j inc.. pie.r5 ::. _•_,_/ ___ _,_ 
8 55 " side slope. " 

U1ori zonta/ per I verticol tt.,.nii;) Jl. €:LCHlt. = [/€.va+ion o~ d.onnel invert /J./5 side.:. 7'3 Z· 6 . 
,_ ,r 1 • . _ , • • _ • • < l 
tu. it q,uot 10 minirr.u1r1 eievat,on in Rre'licus X-SCGt.} 

f . fLC.HD - £/E-Vo+ior'l c,f channel ir.~e.ri D/5 -Side; 7 7 • 
0 'r\ • t I • '• < - ..cc:c • 

"-"£:.4.t. wt\ef Pro).C.1 5witti• 11- M,·-~ IJ ,, .. IJ•C eNo IJobNol I . ., ~ DATE fl()JJ• 2o2-'f b 7 



I 
I 
I 
i 
I 
I 
I 
I 
i 
I 
I 
I 
I 
i 
I 
I 
I 

\..\uo 2.o?..4-aS Ce.ass.-~c:r,o.i *zs 
~~,=J+ _j_l__ ..! , -f-·- ±l.:.Lt 7 : -~-l tH-Y-m·-H_ :im-+ j- - J:!,k ~"'L;-~ }j\i ! 
.1-u, , -H-j...L .1-f-1--i- J.~=(= =l=J· .:l ' ' '·l.).~.JJ- ~vt4--t"' i-

' ' I +-HH-t+-H++-H-l-++-r - i-1. -t- -1--r-1 i i-TJ-i- 1_J_1 -1 ~- 1'1- - ~ ,- .,. ~ 7"J i 1 :-1 
' I I ' + ~it' -1_1_,_j __ ,_1_.LJ... .J I -1-/_j..J, ' ' , \e .... -1.u....J _J_ .L~ 

1 , r , , L T l_l_J _J i i ·T 1 _ • ,,~t- _L 1 ~ ~ · ,.,. " l I H- J_ 1 .1 
1 I I I I I I iL 77~ [ ! l I 1 -.,:...('1 ' ,---d"'l'y I I .! .. : ~ J 
I I I I i,' I I 1 • "'T7'1T T7 I I I ''.'.J I I J 1.J ! ~ ~' 
I I I I I L.DllC. ·LEDt:.:£ r ! ! t I I l I rl '...•~ p -~, TT7-t -.· 6_.7-
! I I I I _l I j I _,II I I'' I I I I I ' 'I'~~~- ,""' : I Ii I .. 
1 1 ! I 1 , I 'I V I .A I,, 11/ 1/1 I ;~ l -f7 J-=- I I t/ I _J f I I I I __ 

I 1 _j ' ,/\ -i .t..)
1
.:;!1 ~ I /\__LL..1-1 ~_!____l_:',• .I I I \; 1-tf •• I \ + 1 I 1 I~ _,_ 

I I I I j -~.J,, 'a.. I I ~_J_i ~ ~ l 1/ f~ , fJ""1'.f.~41 ! I 1 ! 

I I I ',-~, 1·,1 . ._;-..1 ~.:-,,-! ,,-,7-~1 I I• i:-;-;"i,7f - I I I Ii ~·-rt-~11 I,"'-,~,,~,-,"-< 
~....!.......L.. .• 1 I"\( lt:'1-l l I! 1 It I 1 I J ~ .'1 I l..-1 t/l I,. I I I I! tl.l.11.IE. .Ult..U:.1,,,:lLL•UT~ I!-
lt,!_i i lJ t I:_~ 1j l l I I 11 I i;- '1' j l.'I I ,, I ,. I 11 I t I I l_{'-1.l_j_j I W1:...J-+--.J-i77_ 
'1...--, -, ,Tl7-\ 1 1 I l ! I l I 1 0? ~ 1 J f : I, 1 l ) 1 i I J 1 1 t 1 t ; ! _ Dl~ e-_. 1 j i 1--rn 

'•I,' I I II 1111 1111·~ i1 ,:,i,11i. ..,•,11 11 1 '"",1111 J.l.171;1 I 1111 ! 1 !1 
'~~AP...:i1;;·A"1i..A, ~~.:.. 1 1 1 t - 1 • ·~ ~ 1 ' ,. 1 J I t t 1 ,1 r.JB87 1 r 1 1 1 t : 1 : 
. rj- I £ I I ._ I J I • • I I I l lJ_ I ! I l I I : / I t f I , ------l !_ ~rooo I I ! I I I l I ! I I I ! 1 A I I I 1+ ~: i)1 ~JI J I I I t I I I t I I j I I I I__ l I 1 

•I 1 I I ! l I I I I I J 1 _l I I ! ' ' I I ' J_J _1_1_,_1 I I LJ_l:±_LLL I 1 1T I 
t I I I l I J • I I I ! I I I i"" 1 ! I ' 'iJ ~--, T; 1 I I I ! :11·1 I I I I I t I ! ! 1 i_ 

I I I ! I I ! l I ! I J I 1 .,-, • j,-~ -- I I , I I I I ! ! I I lj I ! 1 I I I l I I 
1 I ! _j_J_J_j I I I l t I ! I I I I ' ~ I , " , ... --t 9: I I I ! i ! t 1 1 ! -f-t-+-t-;;; 1 1;1: :11 :: : : : ,~ ·-4-~f- ·,, ~- './·-,;:~1f:: : 1;;: 1j~ 
tl! !11 II I! I I If r·,/ t..., ti /, I 111 I II _!_____!__1_

1

_1,_ 
: 1 l I I I I I I l 1 , , 1 : 1 '. 1 : - 1 l 1 ! 1 ! I I I 1 7- -j 11 
l___l___l___! i I I I I I I I ., rJ t/ I I I I t I l I ! I l I I I I t 1 l ; 

11-111 II I II •T, Jll1•., ,t Tl....!~!• I II lj I 
I I I I I I I I I I Iii lt -- I l I ~ I I -- .: I t '--1 ,11½157 ! I I I I 
I I I 1- I I I I I t , 0 - J..-., _ I t ! J' I , 1 1 I I I I I I 
I l ! I ! I t I I l c;. ., I. l 1 I I I l I I I I I I 
I I! 1 I If I 11 I It! t/:, 1 j I t t I I 1) t I 1111 
, ! 1 1, 1, 1 1 1, 1 1 1 1, •"- r+ 1 1 1• - • 1 1 ! 1 1 1 , 1 1 1 
1 I I I I I I I 1 1 I • J. ,i:.,- V- ; [/ j I 1 I I J I j I / l 1 J 1 
l , l I ! I I I l I I I ! ~,,- , h,l/1 1, I ! _:__J ·' ~ 1 1 t I I 1 I I 1 1 I L 
l j l I I I l t • I r I l ! ,-... r - ' l I t '""'<::::, u:JIUG:; tOPCJ l j ! ! l t I 

~:ul till I!! Iii: Jj1 f_ 1111 fl t 1 ,,,, ,11 I J,!1 l!II 
1 • • 1 I ! 1 I I 1 ' 1 1 ! t 1 1 1 1 r 1 1 -1 ! 1 1 1 l I Ii 1 1 + 1 1 1 1 1 1 t I I I i-i-1 , I I 
' ' --t~ I I I I l I l I t I I l ! I I 1 ~ ! I l_J_j I I ! l l I I I I I ! I 1 ' : 1 1 1 ~-j-1--

l ; ' ! I i I : ( ' I • l j I I 7· 1 t-.'_J_J _ _!__ ' .. ~ 1 I ' ! f I I l ! I I I ! I I I j I I : . 
' I ! ! l I 1 I I I I l : I ~ ,- 1,· 1-J- -;~ ' , 1 l I I I I I \ 1 I j I I : ! ·-

I ! ; j t l ! t I i : I ! ' I I ; • ' • f I I f i I I I 1 • I ! I I l I I 1 1 • 
~ · ·..,---If '5,-,-,"1,H·-"'-+-f-,.j.'lj·~---~1-e---~1--,, 

: I I I I i I I t I 
1 

1 ! • 3• ----r---•- :_..1.i... I ( J_ ~-- , 1 ~--+-'-'--~'H----,---\ 
f---i,-,· -,c-1-:-'-'-' -'H'-J ] ! I I I ' I f I '.•- -~. ' ·,- ! I : I I I-;- ' I I ' I ' I j I__:__--~~-

l 1 i "it'\ ' I ! f'i I I ,\ t I I I I j I f i I ! I 1 I ! • ' I 
""',~-,-,H~~,-,>-. l\l..C...\e..~\,oJ.- l-\O.tA:--:5 : 1 , 1 , i I t , , 1 , , + 1 1 1 1J!- _.!......!-,-,-- -·--.-. 
h'-i-'-+' ~'-+-+'-+' ~',ill 1 1 , -1. , 1 I 1 : , . < _ 1ft: : 1 : : 1 1 1 i , 1 1 , 1 1 t 1 1 1 1 1 , , 1 i 1 

1 1 • 1 1 1 , 1u~o~wr--s.-roO£~---i--- U".; 1 : 1 : 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 : , : 
I I / / j ! 1 1 I 1 1 I , t J I I : 1 I t I ! I 1 I l 1 ! ! I l I I I l l J ' 

: : : : : : I : : : 1 : : : : : : : ! I 1 T' I ! ' : I I I ~ 1t°1f5~Lt+ -t::: I ; : t : ! 
1 l I I I I I c::;;:'. 1 1 I_~ f I I I t '- • '-. '- I t I 1 1 I t ! l I I I I , I 

H~-,H-+-+,-,H,-'-+--.JT01c-uA , 1 1 ti?. ~' ,, .... - 1,,; i 1, 1 1 u 1 , , 1 , 1 r 1,: 
_ _LJ_ 

> I 

I l I I 

. ' 
' ' ' 1111 !1 ti• 1111 .. ~1t·c. 111.,""\lt l 1.r, ... ::;.o_· 

I I i I I I I I t I I I ! I I I- 'J_ ' I I ( l I I I t I I ' j 

1 Ii 1111 !! II 1111 I JI• i: rf') I! 1111 111 I Iii I 11111 11 ' ' 
' 1 ! I I I I' ! l l I I 1, : : --t)\ - I I I I I 1 ! 1 I I 1 I If I I I 1 ' 

; ; \ I ! J I ! !' : I ! !, 1
1 

1
1 

1
1 

! I I I 5 J) __ I _>_ ~'.- I ! I I f I I , 1 ! l I : 1 > 

! 1 I ( ! t I I _ 0 ~, ' I .-1- _I I I I ':'"'R_ ! I ' 1++~-,-:--j 
• , , , 1 1 1 ! 1 1 1 1 ~ -" 1 1 1 , _ _:_ l\f\~1 e...11c.- J\JE.A2.ulC.'Si: 1 : 

\ , I t \II l I 1 \ \ I 1 --r, -.;;,. t \ l i : 1 , 1 1 , , 1 I 1 , I 
,:I 1 1' 1 1/ II ,, ; 1 _ I I ' ___ l_ljl 1,11 I II Ill , 1 

r I I I I I ! I : ! 1 , I : I 1 / : 1 1 i ! : , i~-t-c-;''-;'-+-t~'-''-+'-t+~'-'-' ~'-;'-t~'-;'-t-H' 
I I 1 I ! l t ! l ! I 1 I ! I I I , 1 I 1 1 1 l j 1 ! I I ! I l I I I I ' i I I ! 

--+- B~i :aFFSE . .T' • A2."'f-i2.:c!1:,.' E4J>AM'l+AciJ, Uf'~~Q.·E~~ : : : : : : : : : : I : 
I 
I 

' 1-J ' ' t ! l l ! ' l I t 

11 ! , , 1
: ! 1' 1 l~'-'-'4-~~~'~'-t-'-i---~~-i-'-'-'4-~'-i-'-'-'-+-~'-'-'4'-.'-+-'-''-i--'-'4-~'-i-'-'-'-H'-'-'-'~'-i-'-t~•'-+-'~'~ 

I l ! I I I JI I I I I ll 1 ! l I: ! I I '! I ! I I ! I I' l I I! ! t t ! l I I I 
~~- ~,, -,r-:,-t-., ,,~-,-+-,-, ...,.-,,-i-,-t-,c-i,--'-,-+, +--., ~,-t-i---~,-t-,-'--,,-.+~•,-'-~'-1-'-~, ~,-i-,-t-,c-i,-+,-., +~,-',-t-,-t-',-,'-,,-+-,f-',,,-+, -,H 

1 I I I 1 ! 1 i I 1 1 ! ! I I : 1 I ; i ! 1 I l I l I , I I I • t , : I ' I 

' I 

I I 
1 t 1 ! l I l l I ! I ! ! I I I , t I I l 1 l I I I I i 1 I I 1 ! 1 I ! f I l l 
I I I It I I i I I I I 1 ! I I I t I, 1 I I ! t I ! 1 I I I I 1-'-,+~,-+-1}1++-~,,~+-;rh,-'-,-!-,H 

I I > 1 I l I I I f I I 1 I l I I l I 1 / I I I I I ! I I I I I I l 1 ! I 1 I I f ! l I l 
I ' I I 1 I I I ! ! I I : 1 I i I I I I I I , I i I I ! I I I I I ! I I I l ! I I 1 1 
f / I ! I i I t ' t l i l I t ! I I I ( I I I l I l , I ! 1 I ! l I I l ! I i J 

l-,,-~'+'+~;--'->+1~1'-!...!.1~1'-'i-• _-~l~l'-!14.../-1~1-i-l-!,l+~•_c-!-1_1'--/-+I ___ J_~•-l'-!1-'.l+~''-!-'-l+>+il_i-,l,-:1-t+'~l-/l-'-I-J.+-JI-/-J-4....!..J_l_j-f...!.:-i-'~l-/-f 
I i I I I l j ! I i I I I I l ! I I ! t 1 \ 1 1 , l l I l I l ! I I l I ! l ' I I \ l l ( l I 

I I I I I l 1 Ii I I l l I I I l ( I I 1 ! j I I I 1 ! l I I I I I I I I I I I ! I f f--~,-'-,+-,,-1,71H1-t,,H,-,-1~,-+-+,,1--r1 +-1 H1-+-1 +-1 -t-i-,-,-.1-',-t-,--'--~,+-.,-+1-'-,+•,-t-1c-11-t-i-1,,H1-t1-t71-+-1 +-1 i-11 H~-+++-t171H1-+1-t-~,-t,-.-1-,H 
I l 

1 : i I 1 l I t I I I , I ! I I 1 1 I ! I I I t l l I l I I I I I I I I I I I I • 
I ' I I ! l I I I l I I I I I I l I l I 1 1 I I I t l I I I l I I I I I t I I I I l ! 1 

I 1 ! I ! I ! I 1 I I i : I I I I ! I I l J I 1 I ! l I l I l I I ! 1 I I I I t I J I I 
l I ! ! ! I I I I I I I ( t ! I , • l I 1 1 1 t I I I ! I , 1 t I I I l 
! 1 I I J I I I I ! I l I I I I I I I I / 1 J I j l 1 ! I I j I t I I I I J I I I I ! I I 1 1 I 

t-H1-i-1-+' +1'-;-' -'-' , 1H--!-11H1-Y'r'-'-' - 1'-i'-t-i--'--r-+1-+-'----'--1-'-'-' -~'-t-'--'-1 ~1-'1-t-'-1 ~•-i-1-'-' +2'-'-1-+1 ~'H...l..J_I_J,•- 1 ...,.,'-c1-i .;'-+' -+-.,-''-i'H1-t 
I f i Jr t I l' r l I I ! I I I I : J l I I I:' I j i I' I I I I I I l I t 

I r'--+' 71-t-+1 -'-~'c...:'-t+' ~'....:.' -'-' +-+' -'c..,'....c'-f--'-~1-'-'-' +-'--~' -''--1-'1 +1 ~''-''-+--'C..J1-i-'..+-'c..:'-i-' -'-' +c...~'-;',-+-'-~1-'-1-'-1 +~''--''-++--~• -+-t---+'-;-' -t 
i l 1 I I I ! I 1 I ! I I I , , ! 1 ' I r l l I J I I I ' -.-, .,,-,1-t-i-, 71-+,-:-+-c-'_'-i,-t-,,'-'-'-++.--H-'--'-~,-.-t-,-, -:-~,.....;-t-:-2,.....,.-,-+~,--.·-+-'-i-'--'-t-i-, ...!...2,-'+-'--'-'--','-t---'-,i 

i 
! ; I I ; : l f I I 

1 
: ; ! ; I 1 T j I :- --~·--~•-,-.~• '. ,,-::--+--.. -~•-t--,-...,.-~,-t 

-~-t-,-,---;--,-t~,...,.-if-, c-i,--if---+--'--·d-'--i'-'-+-'-+-./.-f--i---4-~--i-,-,-~t-,"-"-~-l-'~----l--~-1 
------+-'- -,-' -+-'L.!'-'-+-'--'---t--''-!-'-·+-''----'-!'1-''--++--'-+' _, -'--~--'-•~-- ~'--~'--+-'~--· +~'-~·-+-- --+-~----'-
1--;·j-j ~---+-~-+----t--, ~. --1 

I ?./Bo SHeET 80.f!./) 

' I 

' I 

(I 

( ' 
(t 

(l 

(t 

rt 
(t 

' .. 
(O '. ,-. 
.-~ 
~ 

e. 
t, 

~ 

~ 

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

f'> 
fr 
r 
r 

' r 
r 
r 
r 
r 
r 
,-
,
("" 

("" 

f'" 
~ 



I 
I 
i 
I 
I 
I 

~: 
·. I 
-

-• -

I 

I 

{!._tZ.aY; -c=:,,z:c_ T10.J tr L 7 

~ 1-1 -::. r ... ..,:,e-G.. EEAt_ A,J e. 'u12. ,,:.w 

_ ... -:,. _,_ 
.:~:.-: :':'--. 

~-s;i;""'""'.'-:~~~ .. -=-.~ ~ -. 
• .. --·· ~ 

.. :---. 
. -'9'_-_ ~- .- ,._ 

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

H()D 2021../•0? 

-

IZ./e,o SHct:7 '}op/) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

"SE:c:,-,oJ 2.., 
r_ 'HT-1-;J-;,..,...,:_.,., •.1J-::.r:,-r:.,,...J•...J•7rjr_,! .,'' '1 __ -._j'_J', ~·• •J7_ .::rrr_j.-.+~i--.;:._~._:;;, :. _ _,..:,_~H~~-~; ;;L~-l~;...l .,._1-1-:i.r.-4~'-1'-'.;-:rsJ:;,:,j-::r ..... ••_,••_j"_ i~ .! 1' LL L .. u -

.).tL, .... , . .w. ... L.1 ...1,.J,1---'-'-, , =lt_j.J _j_j_1j' ...J_J··· r=., -,,-1');-J ... -1...LJ·+J...J+H-Hf++--l+H'-+'-U 1 ... .J ... J. ·t' ... !.! ! ... 
'1.J l_._J•-l-l--1--1...l- ...... I ' '-l ,_,_,,i,,,,'......,;J-j I_,' _i_1! ... t,J -.:.... -- - - • ·"',.,;,__-+--1,- -', ' ... ~ - -1 , N ,t"\---,: '-- .:-i- .,, ~ •L-7"TL...l.n 7 .... 

-!...! .. l ... L ..J.j l l-4-1...l-1-l- + . I ,_ c,, C ·-•-'---l-+-l-l--+...;..+-1- -' - · ! ; I , l ( I i '-" '- f r 7 ! i + 0 .. :::.·--i--i I ,.... ::..i, - I ' l ! I j ·tr i I 1-

-H+L J_ j ... t...J.--<--l-...J...J...J+' "-~' :-1- -fJ.I .l.... ~ ,Y l i...J/.,_c ' I ' I I '....j.J J ., ... s ... :. i 
Iii . ; I ~ .. ·+LL ..Li+, ..u-1+ LJ_ ..... ~.Y I I '...j....µ. J-1.J !- -+L-

'-'-' ...l......'L..L-' L'l'Jl'jJttij":Jttt , 1 , • ._I., 1 1 , , l i , , • , 1 1 1 !,z'1•o',, ~-~-- 77: h ... I...J''--'-'--'''-'- r ,-,-, ---r---r ··-r1-ri 1 1 1 1 , 1 '•J ~ i 1 1 1 T" c.. -J 
T T >, I • 1 1 1 1 YA. 11 · ~ -~l'c. .. - ---:7..: ~ - i 1 1 1 1 , , , , , t 1 1 1 1 
1 I l'W I I I I I ; ,- 1 , I l \ I _l__J_ 
l I J "'T: I , 1 1 ! 1 ·.---r-· 
I I t f I I i I l \ I 

T ti - I I I I I I \ I I ! I 
TT I / ! I I ! ·1 T J 1 I I 1 
I j ' I I I f O I I I ( / I I • f ! I I ) I l J 
1111 , •11r , 1 11 1 1111 1 ; 1 _71LL 
1 I I I I ! l I I ! I l I I i I I I l 1 1 , I I I I ~-
7" I I I I I ! I I I I I I ! I I I I I I I l I ! l I ', ', '-~ 
I l I l I I ! 1 I -I ! -1 I 1 + I I 1 : • T l t I l J l l 

I ! 1 t I I I l I I 1 1 I ! I I I I l,1r'S _ I! 1 I I I I I ! l I l I I I I I 
(/ 1 / (fl ll I Iii t ji _J

1

1, ---r-T°""-~- 1 !ill I 111 1 Jlf-1 ,1 1 

; t t I I I _.,_...,_.,_.Llcl-1._lui~•-•_,_,.;_,.1_1C...JC...J_a'•.....1 ... '-'LJ1'-'--''....li....cJ . ...!.I_ > I _ll....l-l....l....!.lc•L.J..'-l-'-l--!....l-L'LILll.....!1....l1-'-I--ILlll-'I.....!,.-~_!-.!_:.._ 
! I 7777· I! I I 1 I I I 1 I I J J ! ) ~2 . ..:_1!-l'-+-l-~'....l'-lJ_'-'- .I!~~· /I' I 'I_!_ 

1--'-, ~:__,:...!.: +~'.-'-:-''--'--1-....\.~ 11---': cl1-1.....:.', -:s.~•-c '1-1-~:....;,l ...:.I -'-+~11 ..... ·~1-'-' -1-~:-~JI -'-: ~IC.J=.C'. =·'1',.-~'' ...\.~:....:'--1--l;-1,-,:-.3 I ~ \\ ( ~ -t'-'-~i-~ 1,~· -:C-1-,--;--1 
jJil ti 1 1111 I j iltl (=':~:l'I !I 1;, ,_,::;---- 7 !l 1 lj, 

I I I 7" I I I I t I I I I l ' ' C .~i-H1-;--f,-l::±=:±;;1",'", .,-,"'. ,,::r_A,._~o_ l I I ' / I I I I 
I 1 1 I 1 i l 11 JI t T l l 11 / I l l l l 1 1 
I I I I I i 7 l l [ , I l ·1 ~ ; LI , I l I · I I I I I I 
I l , 1 I 1 I I I I I 1 1 I I 1 •l I t I I i I ! l 
I l I I , , i l 11 ·1 1 1 l I I I 
I I t I ·1 l I I I I I I T 1 7" I I I 1 
l ! I 'T 71!1 7" 11 ! I I 1111 
I I t I I 77" I I I I I I t 1 I· I I t 1 ' I I 

1 ! f I I I I , I I I I I I I I t 11, • I I I I I 
I 7 I I l I I I I t I I ! l l l I I I I f i ! l I I I I 
I I I l 1 i I I I l ! t t I ·1 I t ··1 I I -, ! t T-r 1 1 J I l l I I 
1111 ltll 7"jll 11!1 71 I lit I Ir jlll I 
1 : + I 1 1 I I t I I I 1 ! I I I 1 I I l I J I I l I I I l l ! l I I I 

i I l I 
! I I l 

l_~ 
1 ! I I 
, I I 

r 1 ! 1 1 t t f 1 1 1 1 i , , 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 ! 1 I ' 1 1 
! I I I j / l / J j I I I I 1 , I I I ) 7 I ! J J ! J ! I .T l I J J I I I j J I I ) I I I 

r 1 1 r .J...LU...-1-c'-1'-'Lc' +.J'c..:'-e'-·r 1 1 1 l 1 1 1 t 1 1 1 • r 1 7 1 1 1 1 1 1 1 1 ; 1 ~-'-'~' -'-1 _, --1 
1--c' _.clc..:•-1--'-'-'-' -·c' +'J...'LL'C' -+-'--'-'--'-' ..\. ... •:...~'-''-'--!....!.'-I 1 1 l 1 1 I t I t t I i 1 1 1 1 1 , , 1 1 

11t :• tlt t 1 1 ,I 1 In 111 f f I 1!1! If!! •I 1 1111 
I ! ' ( ' l ' l I ! i : I I ! l~,1...1,-'....1'c1-...;.-'.....!,....'.<;ll'''......--'..Jl_ .. .....!'-I+ I I I j I I ! 1 ! I l : : ! 

l--'-'-'---'--1-'--'-'-'-'+c'c.41 ... .:....'c'-1-s•c__-+'-l-...!.'-''--'''-'l-l- -'-'-'---'''":,._; ___ _,.,...:. , I 1 I 1 I I ' I 1 
' I I I : I 1, .... ~--"--! 

' I i---r I / 1 ' r I 1 . "" i I I I l ! I ri-1.-------r7- ---,--m +->•-•~-• ... 
1 r , i 1 1 r I f r , , 1 1 1 i l...d-". ,- ..:- ·-• -·;:: - .. -.-:-..1.-;-...;-..::L';,_~~~ , 1 , i ,~- 28-1-fA-4- 1 ;_ ~- ~-

l l I I I 1! ! I J I I I _,.,,,, - - / I -, -.;_ / / I / I / 

! I•!!! t!\1 ! .~-~-):!;!] .~ !; l '111'.'-'.__! !!!] :!!I \IJJ_, _____ •~· .... 

t=±' =
7
t• =t' ='tjtj'='i=

7
±='t=t=tj=i'=±' =t='i:_.C...,' .... ' t;;;.,i: .,.v [ I I I I I I ..C ... I I • I l l _,.._ I I : I I - I I I n -1-~lc...._;.I ~-I 

t I l I I j I i l I I ! I ~_LL,..>' 1 I , : I I I I I I 1 ~ I ' l t I I l j ! I -.. I I ! I I I l I l I l 

: : : : ; : ; : ~ 1 
: <--VI ' ! ' '9.-1~{T]fP)1 · 1 ' 1 ' 9.:J' tJYP).!..i...~"',!- Zf!J-1~: 1 i- :.++ 

I i l ! I I ! I 7 I I I ! 11 I I I I l I , i r 1 I 1 1 I I I t ! ! I I l ! , , , , ! I 1 1 I 1 

h~'-'i._:l:..J7!..../_..!I_L! 1 I I I I I ! I I 1 t I ! I ! l I 1 ! I I I I l l l I j I I ! I j ! I I I I I ! I I 1 1 j ! I 

w: ...1:....1...'.!. ', ...L:L.:..e:•. l-+o Ff st+ 1-;- Flid\l\.!.....!f- """'oL~i (-: AC ru c.--10 £)'!,:J et'avtl_ -1
!-, .!.: ..1! ...:::.+.!.: -1:-:!-.\--1 :...JiLJ:-+:-!:---1 

I I , I I __ I I I , l I l 

L'-"-'-'...!.IJ_c_1...ci...J_l...j_ '.j....!..'cl...j_l_lwc..:'---''...!.'..j_...:..c•.....:.1_.;....c'-~'-'-l~----''--'--"'--..J.--'-'---1--'-,-'-,-·+-,--''-....l'-+-'--+'-':....'--1....l'-'-!-'--!·~-C,-'-,-''-' 
hC' _c•-..:'-1....:.;-'-:-'-1' -:c, _i.J•....,1....:.1...:.• J -'-'-...:..-,--l ---''---'----':--':-'----·• ___ _:_ -~.....!____ ---"-----,----- -'--,-1--''-l--':-'-;-'-' ..j--rt .,c' -'---1--'--'---j 
1--,-,-, -:'-11--1.....'.,.....!l....!.-l-i+i-+-- -,---'-+----'--,-. ....!--'-1 - ---- ------ ___ ;_ ___ .j....:__,_:_...:_..j._1••-l-l.l,--'--1-....:....l....:., ... ,,-l'-',-',-'-,--+-----j 

f
_'_...,__''-11--i,-!1....!1....l.-J. ... 1:.....:1-11

_' -1-::.t::_:_::_:_:::j::_::_-;_'::_i' ::.~-::it::.':.-"'-+'-J_,/ -- --·· j ____ - ,_ __ , __ , aa'....c' _,_, -'-' _, __ •....:.•~•_,,_,_....!., ...c' ... lc...L ,.,__,_,_,_,_,..., 
t I I I I 1 ! J , : , , 1 , ··' 1·, ___ ...:..·+...:..•...,__·.....:•~_,_1...!.1...,.,_7LH'....:.l....:.'-t-+-'-'-+-'-'!-i'--I-''-+'-+'-, 

h-''-'-'-'-'-''-1,-!!_..!l_..!I_J....J._'L7J,_.!...lll...)._.!.•---l'-1-...!.'.--+.J'....2...;-;-'l'1---5. .. ----- '- I I I I I I i I I I 1 ! , I I 
,__0t_•~lc...,__,I_.Ll'-JL-l.....1!....ll....:.1-'.'...l----l ... C'-'-'--..L...->:",'- ' • _ _:_l-l.1-1 ... 'C...L 1...L 1Jl....jJl....l'...!.'...J.+.j...Jl...jl....j...J-'--'-I -''-ic-J 

I •17"1 ,1 ! -J , 1, Jill 111 Ill 11 
,--: f f I I ~ I ' ' I f\. I ' I I I i ! I I I I 
, t \ I \ -- f.., ~: 1 : ; ,. 1 o\; l I l I I ! I I l i ! 

t========jtJ1=±1=±1=±•=t=1tj,=~=!~J ____ --_-:, -----y-;- 1 ---~L---'--''-'-11~ I ; .l I I , ! 1 I l I 11 ,,' : 
I I I j I t I , -· l I 1 ' ! ____ ,_.JL-....!l.....1•...;.'.,;'IT; _ _,_...!., _._...,_,. _j I I 1 I l t i I t 

l I ( 1 - ,7 ( 1 I 1 I! I j I I I I ( I I Ii ! t I I 

1------l-'-''-'-'...!.' -1-c'.....;'-J....!.' -l-c''--·- __ , __ ......!_ -~- ____ .,,._ ._:. ,,....:.•-1•-1.....;...c'....;.'...c' ++~1'-il--l'---1-''-'-'--"'..J....c'--'--''-'--''-''-,.1....;.'-1--' -'~1e-,'-
1--:.....:....:.1.....:-1....:.'....:.....:.1-1--1.c',-!1-,' ...!.+-'-' --"'-<-'-' ~• __ .; 1-,· _'.....:'....!--'--C~=oc"'=._.:....:...L_c• _..,,1 .+ 1.1'-L 1 .Lt-:.....L1 ...,_, -+"'--''-+' -11 ++s'w-1--1-+'-+' -+' .' " 

I I r I I I / I ! : ; , 1 : t , I I l + 1 I I ! 1 l l l \ I 

h->'...J.I ...J.i +.!'C..:1....j....jl...j..C..._li....J....jl_;_._ ! l • I I , l 1 , I I 1 1 I I I I I I I l l l I I I ! I 
: ! I ! l I I l I I I t ! I l I ! 1 I I I j l -"- ! I I ! I I ! ' I I I l 1 ! I I ! I I 1 

f t I l l I ! I ! ; 1 t I I II I I I j I I I I 1 ! 'J j / I I I , i I I I I 1 ! ! 1 \ I 
I : : / TJ 7 7 / ! , / 7 I /-l l I ,l. 1 ) / JI i I I l j ·1 )-1 l I l j ! I 1 : I I I 

f f f 1 1 I I I I I , l ! t 1 1 I 1 , r 1 1 1 : 1 , 1--+-,, :',· -1-.;'.....:'-1'-+-++I +c '•'-i'---1-;l--!-lc'-t-'-1 
• I! I I I t 1 1 l t I t ' 1 ! I I 1 , 1 1 , • 1 ti I 1 I l I 1 1 ' 1 

t : I l I I I I , t l I ! I I I I I t I I j I l I I I i l l 1 l I J , l l I 1 

' ' t 1 f ; t J i I I I 1 -; I ! , I I I ' I - I t ! I l I I 1 ! I l ! \ I I I , I I 1 

I 1 I I I I 1 Ii I 1 ! l 1 ,--i ! 1 t II i I I I I ! I I -17 I 1 : 1 : I ! I I I I ! I l I \ _J_j...J.....;_ 1-t,+, -1l...l,LJI--'-, 1,--l-,-l-l--,l...l,-.• ,Ll, ...J.7+-',-',--!,-4....'.,-7l--+7-,:-II-+. , 1,....:,-J....J....!..J,l...ll ... 7+-~-7.\-l., -7i--Wl-l,...J...J,....1_,-;, ..:,-'--'-,-l--.!.1....!.1-,1-.,'-IL-'.. , 11....l1-.!...,I--I-..!. 1"1...J--! I I \ \ 
!ill !II 71;1 ,711 'I' 7 I I 1 1 1 1 ii 1J/1 r•lf Ill) 1 1 1( 

! ' I l ! l I l I ! I I I I t l I I l I J l i ] l J ! / 7 ' ) 

' ' 
I I I ; ! l I I I 1 ! ! l I I ' ' \' 1 '..,. ,2 __ _;.•_;.'-+...:_! _l,._•c_;...j...j'....,.'-'--'-' +.c•c..,l-;1--..j---,---\ 

I I l I I! 1 r l I I I 1 I 1CSF;--'Jti:t-:-1-ol=11.-_u1.:.., •. 'I l i I 'I ( t I 
t I 1 l ! I I I I I I l ; 1 1 , 1 1 1 I I 1 \ ' I 

1-...J_!_! -+-J•....ll...J.:...j..l.1 _:--!'...J:...J.+; ... 'C.:,--!;C..j..c:....l:...c:...l.' ...J.+~:l...l:-7~1-J_:'..:.+; -;l...li.._:.....,_...J.•...j....'..'...L •
1 

c:...JC..JC..:;_....:....J'...j.-l.:..!.' ...!..' -+..!.--,_>1-j....:...-.:+-,--
! J I I j I \ I I I I 1 I 1 1 

___ __; __ -'--''-'-'...!.' ..j._'...Jl.c...'+• ...)....J.;lc..:• ... --J.....;..C......!.' ...:.' ..j.C'--!..J...l.1-l-....!.' _J'C..:--1--'-'-'--'--+-'--'---''-!---'-'-''-+-'-' __ 1,._•--1------i-''-----
I------I'---'-'_:' __ ~..J.I _.!.I _l:..J_l'.....'.'-'.l ....!.1...j._Jl:..J'.....:....j....l.1-'....!..: ,.;._' ..j..J'c.......ll_...j....l.' --''--'-1-''-'--'--...J.- ;'-'--'' ...J...!.I ...,_, -''-''!-l-''----1-- __ , __ 
----+.--l' ...J.' ...l .-'...J'....l..:' ...L.J'---'-' _,__,., -'-- --1--'-'.....:' .... '-'---''-''c.ac..-'-'-'-' -'--'--''-' __ _,_,, __ ,_,_, ...,-....;.• -'-' ...,,_ -+-----

' , \ ' ! \ ! l I \ : ' 

-----

' 



2 c: ., 11 c· ~ 
-~ - ..:_c::::> r 

l/tJ1) 

12./eo 
ZOZ'-/-07 

5Necr //o,11r./? 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l3r,d9e Locaf/ori : D~..-, U/S MN .,,<:)uc. 

Brlcl3c ,l..osse,~ - SB C.itt-/ 

25185 GODDARD ROAD 

TAYLOR, MICHIGAN 48180 

I. XK. { P,c, SI,.,,-,( focf /;ct:·'I ;(.) O llt"C--c 
... ,, .. - , • ......, " rr. • . ·,. , " -- I -;;:;.,---· ,?"Jariit..O/ 
J. K0/t!. { Loss CDC/ f ,-c: ent) .:- I. 0 r ZIC , .1:,' K. : J:r 1- K, .,. Jcp 

where ~, tr/Cfi'on /oz eoclf/cle11t 
kc, enlrance los~ coef"f,c,e./1t 
kp, loss Iron 1 1"rJtern1ed, c.1-lc pie.rs 

T:::i6:script,on of &icfJ .. e. : 
· k, = -,9, 1 nr.. L 1 R i",3 for En3.lish anil.s 

llrea .:; . =- ___ Wp =-

£; 3/"f-l R~ " . ..I..= 
n l'con,po:;,l eJ. • 

Kf = :J.9, I ..: { ) " / = 

kf: 0 ,f hr,~e has no i11fer,uec/;afe piers 

kp: ~,OS" ;f" brld_Je /JiJS i1Jiet1J;erl/afe. /Jiers 

~ vJae_ af Xko/< ~ fitUe_ ~em. 
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COMSTOCK CREEK 

EXHIBIT 4 

Mean Annual Water Elevation of 

Kalamazoo River at Comstock Creek 
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COMSTOCK CREEK 

EXHIBIT 5 

HEC-2 Computer Printouts 

(Separate Folder) 
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10 13 

•" 175.000 '.! 50. DC '?64,13 o.oo 0.04 D. DC- 157.,(,5 35.CO 11. 
12 175 000 250 o. 764 1 3 0 00 0 04 _O...,,_Q_Q 157 I,, 5 35,00 
13 17 

•" ~- H,• .ooc 25(,0[1 764,.,15 '.I.CJ o.oa 0,00 ', 3 t, II 12 5,0'.: 19. 
Ill. * ~u,-. ~ c- ~ ·~ n .f:.?. 0,, IJII '1 2L (l, ~ !LOr 
ll: I'~ 

'••7 1G5.00D 250.00 76{;,,l,7 o.oo 0.33 • .(JO 165.23 5.00 !3. 
10 185 000 2 0 on 76<:, 47 0 00 0 33 0 co 65 ;,-' 5 00 _.) 

" ~21 •'" 225,000 ~so,r,,., ;,~1 .. :1-1 [I' Q(l '~' ( 2 u • ' l':-,.,2J HI. JO 27. 
21 I 2];i,Q[l0 ,i' ;dl. C',: :*' e 1, 't ., 0 .. l]O ~. fi2 ~ ' ' :l ~ j . ' , I ,. J fl l j ~ I I :j ~.:.: 
'2 19 .,, 395.000 25• .oc 764. 6'1 o.oo 0. 11 o.oc 8,.66 170. •0 31. 
" 395 UDO 250 0 76'• 61 0 00 n_~11 0 .1!£' E, 1 , 66 170.00 

" iiO; •D 1.:. .,. 565 ,OfJ:J 2,C.JO 7,',( .9'1 1J. [' :J fln!ii' o.ou 2!: II n•, 
.2,, ~6:l.-10\J 2 :,( JO 76~- tj <;t . 'tJ U.Ji' o,,:;p, ?L,,C1 ·1 ;: u: 
Ui1 ''.it 

• 2, 752,000 250,JO 766,6<;! o.oo 1 • 70 o.oo 36.19 187,00 39 • 
30 752 000 250 00 766,1>9 0 00 1 70 0 00 36 1Q ~87 00 
31 41 .,, 00'!. JOO ?5U.~O 760.::u C , l,[1 o. ': 6 0.: IJ ~~·'l.)Q .;G,00 43. 
33 GU2 '.JO 250 ~o ? JJU il'.3 C oc n . 'i ,J 0 ,, '\ i!9"::il] St.'..,,0(1 
34 45 .,, 827.:JOO 250,00 76~.95 o.oo 0.11 o.ao 25.00 25.00 41. ,. 827.000 250,00 766,95 o.oo 0. 'i 1 o.oo 25,0fJ __ ;!,.?...,, 00 

"I 49 

·3•; 352,000 25u,CO tSu,9; u. or, -n. CI o.:n '2,60 25.00 SI. 
~1-1 J:i2,000 ii:50_(;(; 7'~U.,;!:i (\, 00 -o.ri IJ,::r:i 1 < •n ;,5 0 

I iP 144': 
.41 !153.000 250.0(' 766,97 o.oo ::.02 o.oo '12. 6C 1 • 00 55. 

" 853 000 2 0 o::; 766 97 0 00 a ll 2 __ O~, DC 12,tO 1 , 00 

" I::. ... ~22,0 • fJ 25C ,O::; , 6!!. 1 a o.oo l • 1 3 a.be ·1 2. 6,J t9,::J 

' 
41 922,000 25:; OJ 1'68,1J o.oo '1 "i 13 .J.Q: 'l 2 60 {;9 (() 

0 ,. 61 ' 

"•" 923.000 250.DO 768.11 o.oo 0,01 o.o~ 12.60 1.00 63. 
40 923,000 250.00 768.11 o.oo 0.01 o.oo 12,60 ~.oo 
" 65 

•" 1025.000 25::.oo 76tl,9& o.oo : ., GU ~ "o: ~JoiL:; 1e:2.o:: i 67. 
,I\, 1025,1)():J 23C.OO 761!.<it; o.:o o.cc (:. u' 1- ·t ' ,-: -: C•2 ,.OJ ::i- ,,u~ I • ,, . 
;it .,, 

es, 1100.000 250,00 769.26 o.oo 0.30 o.oo 47,138 75.00 71. 
S4 1100.000 250,00 769.26 0 00 0.30 0.00 47 88 7~ 00, 
ss J 73 ... 117S,C:JO 23·,.oo 77G, 0'1 1

) 0 2 f) 0 ,, 7 5 (:' 0 [· (, 4 "06 7;1,11(1 
7S • 

" I 1175.C~D £3~.oo 71'0,. • 1 ·).: 0 r . 75 c·. nc / .. 06 -.- 5 , Dr, 

' I • 



• • __ H1 SECNO Q CL'SEL Dlfl>IS:' DI:= .. 3 X D I F ;.( :! S 1"0P~l.D Y. LC :i I: :i 

1·t 1325.000 • :JI 250 00 771,76 0 00 1 76 0 00 4 1 PJ 15C 00 

.• :1 1325,000 25C,OC 7?'!,7:, 0,::; 0 'i 0 7t : • nr• '-. 'i .. 03 152.Dt: 
3. 

J 14u~.goa ~5C, Of, 7?':J,!\7 i;i.:o ·, ' ·, •i c; ,.Qv :i!z I l)~ 1~:tQC, 

' 1485.000 2so.oo 773,47 o.oo 1 • 71 o.oc 34.60 160.0C ., ,. 
; 1212,000 250,00 774,06 Q,00 Q,59 0,00 34,08 2 7 0 
1 1:•i2.o•o ~:,c·,oc 77'> .. Ci:i O,EO [·., ;; C 1• 0 C1 '.:.4. Of. ( ( r 0~ ~· •· 11. 
' * 1530 00 25Q,Q[I 71~ai'5 C.OQ D,7D u,OQ ?9,:H! ?_s.,.QJ.• 

! l~J r1-1 <, 1530,000 250.00 774.75 0,00 0. i'O o.oo 29.50 26.00 '"' .11 IS. 
i2 * 1568,000 2~0.Qn 775 04 0 s: OG j • Q9 Q.J100 31 ,01, 30"00 

" 1; -:; 1S60,'1'JJ 2 :;o, oc1 77';.Gt:- ,: • Ci J 1 <l rJ Q 0 •. JO S1 .,0(, ~. u. OD II ~-I~ ,,. 
~ ll ' 5 6' 0 ri 'J ;,_ ill ., 776,j ~ 'l. D 7 .D •• .11 C• ... ln ·;i,;,n 0 
0 

~ 16 1569,000 250.00 776,15 o,oc (J,31 o.oo 33.30 1. 00 21 
3..-.. ... -t:. II 2_3. 

JU 2 0,0[! Z76,5• a; o o 0,35 o.oa 32...,?-3 2,.00 
I, ~50,00 776. 3(, : , a:; [I"~~ [," 1) 11 JG .. ,~ .. , 5 t: "rJn I::. •'" ll1, 16.2 t a :r ;; (1 •l r 771.\ -· . r ~ ., I i r, . , , 1 1 ' ~ "t. ' 11 [I • ' - ' ('". '!! t~ wi•l, "I A"'l"'l nn" "} ::. I"\ nn .,., ,. 

'" " n., " n1 n nn ~..,, :,,1;. ' nn ~·- IUC.:.~oUVU r;.,JU 0 UU J I ._,Cl__, I Vo WU u.,u, U II UU ........ i:.. ... ' ........ 
• ,3 31. 

" 
,, 1631.0!10 250 00 776.6(, 0 DO 0.13 0.00 31.03 9.00 

" ~- 163) 11010 ~50,,10 i76,(J/,. ~.l•C: Do'~ (I I -J [J .i .. Uc, L,,tJ(i 33 

•" 35. 

" 16~~" ~JO 2:J 17 •::t l ?fU ... Y_i [, ~ 0 ~ !l 
, 

!J - )!) ·,; _'J - ,_ y 1 , on j ! 

28 1632,000 250,00 776.95 • .OD 0. 3, o.oo 33.29 1 , 00 37 . ,, " . 30 1659 000 250 (JO 777 09 0.00 0 , t, 0 00 31 t, 5 27.00 

" 16J9,.J.C:J ejo,:o .I' Ir • o •~ : ~ 0 ~ 0 :· (, Cl.CO ) 1 11 f. r:: ;:: .t , UL1 41 

• 32 : 43 • -{v 1ouO ,""~D i: 5 ll Jn 7 7-; i 1 C O" fJ 1J 2 I) ,)I) :,1.1.:, 1 tJ1 ,! 7 
1,j, 1660,0JO 250.00 777 .11 n.oo . 0. 02 0.00 31 ., , .. 6 1. 00 i<:J .,s 

•I• 
s, * 1690,00:J 250.00 777.75 o.oo 0 64 0 00 31...,Q_E. 3C 00 
31 " 1690,0iJ() 2::i0.00 .. ,.7:,,J>75 : • [,I) Gp ut : • ll[1 ~ '1 ,. lt[ ::i~"o: 49 . ,, 

1720 77~.,. 1, i7 : •1 
I SI • 

39 * o a 'J . I .IJ[I • ,:, <; ll ~ "!1 \.t..fl..:! ·, -
" 

,, 
40 * 1720.000 250.00 778,44 a.co G,69 G,OC 31.03 30,0G 53 

•" sse ,., * 1750 000 250 Q(' 779 1 L, 0 00 (j 70 .!i_.Jl!) __ J'.l..,JJ_? __ _E..., 0 D 
,., * 1750.0UIJ 2sr, .. o~. 7 7'1,'i-!) LI. 1JU = ( t': : '[I'.: ~ ', , r, s :.-: .. c: I::. ... 

11g1,,ooo 2~c.o: "r 9' ', ; •. 0 "DO 12 71 - u: i fl,: c: 4,',. C' J 4l 

!M " r~ 1794,000 250,00 7-91. 91 0.00 12.77 o.oo 100.00 4 l> • (;0 •. , 61 • 
48 1894.000 250,00 791.9l, 0 00 0.03 o.oo 11 f...,j 3 100,CO 

• ::1 '189'>,u•O 250,CTG ;,t;i,'11- n.oo O, LI 0. J J 1'i'i,'.S 1cri.:o I:: • 23()0,000 ZS 0 2'1 79·1.:Jv 0,. Ou 0. [.2 0 .. :o !J7.,5 1
i t,c.:..:,1 51 

52 2300.000 250.00 791,96 0,00 O,G2 o. :rn 67,61 406,00 69 .i, -11• 
S4 2784.000 250 00 792.48 0,00 0,52 o,oo 40 ,s 484 00 

lS I 27ilt,, U:JO 25J,: • 1~2.l)H c.oo 0. 52 O,JIJ I " , 5 43~. '.JO 73 
"-'' es• , ,s. 

(• n ,. 
" • • 



• • 
SECN0 Q C~S2L DlFHSP pJ,Hsi DI•~~s TOPHiD XL[~ ., . 

If"\ * 2824, ODO 250,CIO 793. 77 !J 00 1 29 0 OD 25 .,j_3 40 00 - li ,, 21:24. •0• 250.CIO 793. 7? ::.C'.l 1.29 0.,00 25.~:-:; l,0.,00 .,. 3. 
,a.1 * 2J)4,00• zsc,,c1c 79s,::.o ~.OJ ·1,JS o,Jn _c,.,ao -',n.oo ,, 
1.4 * 2 8 t, 4 , 0 0 0 2 5 0 • Cl!) 7 9 5 • 3 0 0 , 0 J 1 , 5 3 0. 0 u 6 • 0 0 l, (l. 0 0 l 1/ es ]. 
• 2a6 s. a a a 2 so, C!.P 19 s .n a •• n a 1 a oo 8 09 ____ .,1'-"-'=o""•'----------------------------, 'I 2:?f:,,000 25• .•:ir, 7')5,::.1 :,0:; n.c1 o.~ll 1.,.,co 1.'.lo 9 • ~ II. 
9 2901,000 2.i0,;)[i 791;,66 :.OG 'i,36 O.JO • e,-::o__ 39.,'J'""O'----------

ll 2901.000 250,CIO 796,66 0,00 1.36 • .(JO 8.00 36.00 13 .II I!. 
u 2902.000 2s• ,~L• 796,9• o.oo a 23 a no a oo 1.00 

~ u 2c;,O2,no0 25• .~:o i"~IJ.9O c.or. n.~:s • ,:o .:; :o 1.~o 1 11 

;.t< 19. 
~ " 2922 o·Ju 2;;0.cin 797 1·; o Q.Q_ 1L9d o,::n •,'._g::; l .:o -·----------------;· 
" ,1~1 2922.000 250,cio 797.75 o.oo o.a5 a.co 4, .23 20.00 ~ 

~-•
7 

23. rn 2957 ODD 25Q...j'O · gc9,77 0,00 12,C2 0.00 1112.J)_O 31..£Q.~-~-- "~~~-----
19 2 ~t 5 f • 0 Q J 2 5 f" ~ (i L] 5 : 9 ,, 4• 7 0 1, Q (1 ~I ~ ., ~ 2 iJ , ~ 1~'. •j• '1 2 0 ~ '] 3 ) a :_ 1] 25 

ew •• 
21 3 illL...'J ) :, ;;> , n , Ul !:' ; I' , ~ 7 t1 .. 0 0 ,·• - 1 ' Q , R, I ( "',:, . l' '· . t.z3_,_ • .:.t=-----------·----
21 3200,DJ• 250.CIO 8cJ9.80 0.00 0,1': 0,00 ;:c3.79 323.:JO 29 

en ~• 
24 L,280 ODO 250 CID 810.05 0 on 0,7!) o,oq 113 47 1300,00 ___________ __, 
25 I.) 2 JD • J :) n 2 s C ~ 0 Q [. '1 0 ~ ':. 7 a f' 1] fJ "'] e '1 ~ j • Cl l ; J <. ( 1 ~ ·; .~ ~· 0 C .: 3 33 

eu ne 
1

27/1 t, 5 c;> J : :l O -~ ~ C ,(1·1 f 1 ii , 'i 7 U, 111 J ., 1 2 1 , [, ; fl~ 2 f } •; ;i • CC 
,, 4591!.00D 250.CIO 810,20 0.00 0.13 • .02 79,'i"I 3Hl.OO l·fr 

-~ ne 
~ 4916.oao 2so.cio e11.so o.oo 1.33 o.oo 6a.01 ·31a.oo 
" 4916,[1)~, 2sc.c,0 (',1,5, 0.011 r_,1', Cl,[' 5_;_c,J ::,:i.:,J '1 

en oe 
33 5 2 3 l, • :J: '.J 2 5 U _ t,IJ ~ '.3. ~ :J U, Qt, ' , S ) U, "0 5 l .J_,· ,_' ---"3'--':-=G'-'"-"(;""'O'-----·-----------------------' 
34 523t,,JOO 250,CIO 813.\t, 0.00 'I .62 0,06 40.CO 318.00 45 .li ue 
36 5552.000 25• CL• s,s.J• o.oo 1.96 o ao 49 7• 31_~r.;~o""•~---

5~s· -oo- --o ro ""' " 0 O[ ' .,,, 0 '" "0 JO .,, -. 00 I" . 37 ., ~ • · U t! 'l ., L., U I ..,. • , f) 1 I':. c1 .> :J ., , C.: _:i O ;_ I V .. 

• • ~•,;; 5G72 1100 250,~,0 01t?,52_ r .DO 1 .. 1,G O,•JO· 7'.L 7:;i 5?0 OD v~ 
~ ljqj 5 IH 2 • 0 0 0 2 5 0. 010 8 'I 6. 6 0 0. 0 0 1 • 4 4 0. 0 lJ 7 6. 7 2 3 2 0. 0 0 .15~ 
\j.41 sse 
~ ,, 6 2 9 2 , 0 0 0 2 5 O_,JJ!J) 81 8 , t, 9 0 , 0 0 1 , 9 7 0 ni!Jl~- _Js_WJ) 1, ?,.,,_0.._,,_0,._0 _________ • ________________ ~ 
~ 43 6292.IJIJO ~50.JIO J1G,.<.4 :.Ii~ 1.J(, -0,,Ll~ 4;:_,1.c;, !,2[.00 57 

ieM ~• 
~ 4l 6 71 2 • ODO 2 ~CJ, GI O O 2 0 ,, ,', £ J O ~ 1 '? 9 [,., U Lt t, 0, I,~ !, 2 C O 0 
§ " 6712.000 2so.rnn 020.so o.oo 2. • 6 0.02 ,;0.05 1,20.00 61 ~-u ~• ~ •lB 7132.000 250 CIO 822.06 0 00 2 38 __Q.,,_90 25 37 l,2G,OO 
~ 49 I 7'1 :s 2. • o o 2 s u., a1 o a~ 2 • G4 o. o o 2 • ::; 4 -c ., o;--"1~---=2'-::s-".""2~c;,---'-,\'='2·=:~.-=o-=-:-------------------------~1 65 i. 50

' 67. 
2 ,., 7~32 ODO 25[ or 023.?D o.:J : ~! : a: )1 9C iDJ 0~ --- -----------------·, 

I,~' 7332,000 25C.OIO 823,78 • .DO C.94 -C.OC 3,.f.9 200.00 - 1tfi 
.,3 71. 

s4 7532.000 250,0IO 824.15 O 00 O 37 G OQ 3!,.55 2GO.,~D,..;O,..._------------------------~ "I 753~.ooo ?s•J.OIJ r.;:.1,,13 n.:in -::,::7 -::.cc: ::•,.~3 ~:-a.ca !'3 •H• ~• 
" I 

• • 



• • /111 
lJ t' .) S2CNO 

7800,000 
1aoc.ono 

0 

25C._Q£ 
230.0~ 

Ct:Sl:L 

024.39 
b24.39 

JlFlJSF 

o. •o 
o, C l'J 

D: i'l~SJ: D: ;:~ 1.1S TO Pl; Z D )(L C:i I';, ,, I 

• Q.....? :i;'"-_ ___,Q.. oo :so o"-"-'o""o"--_ _.2,..,,6c.:B~oc.:o'-----------------------------~ f\,[ .2 
' 

0.2• o.OQ ?1~.on zG&.oo I 1 
79¢:J,oao 2Ja.or a2c.J,3 •LCJ o,,as p.,Qo 2oc.u2 '\'D,oo 

3
• 

799~.ooo 23• .oo G24.44 o.cJ o.os o.oo 20&.s2 19• .oo 1 4 ., ,. 
• ao· 4 o Qr! s, o 4 o. oo 1 , 4 o o .,.O.JJ __ 211 • so 4 4.. o =· -------------------------...., 

1 B3J4. •00 OiS.OG ~.v: 1.40 o.~o 211.5U ~,.oo 

• 0 11. 
1
J & 0 [,t, 0 0 D 2 j O , IJ n u 2 5 , J4 C , 0 Q O. CO O. '.l I) 2 '. 1 5 L...____IQ_,,_O_Q _________________________ ---1

1
, 

ttt 8084.000 250. •0 825,84 o.oo o.oo o.oo 211.59 50.00 '~ 

•" ii. 12 ,-------------------------------------------------------------------------------------------, < U, 

~-1•! 
17 19. SU~MARV OF ERRORS 

;; 1 S 
~ 16~---------------------------------------------------------------------------~21 • :•17 CAUTION SECNO= 100.oor, ~flOFILE= 1 CRITICP,L DE?TH ASsu;;ED 23. 

18 CA u TIO f~ s EC NO= 111n,00 0 F ·rn FILE= l p RO 8 ABLE ;.] Hl If'. u H s p EC I F ! C E "l ERG y 
" c II u T 1 o i•1 s:: c ;.Jo= 1<1 o. an: i" .10 r- r. 1.1; = 1 ;;: : T ~ :. ,: ~ 5 .'1 1 , E;: P . " 1) r o .i :. ui : c E 1-1 c :: 1. I 21 .,o CAUTION SECi•!O"- 1~0.ooc 2 CAJ.r~: .. L &E.>1" ;,ssu ,:,1 27. 
21 t o s Fr i1 o t: . •1 ,.~ F ;. - ;,11 1J ," tj '.) r) r;: :; 1- , F r. G y 

CAUTION SECNO= 1E0,000 PJOFILE= 2 2C TRl~LS ATTE~PTED TO 3ALANCE HSEL '.~ I\Z, .23 
24 

31. 
UT lo N s EC No= 1 5 3;J, C nc P :lo r- l I, E = 1 c fl IT l ([LLJU'.tltl___,...,.__.:.,U..,,.,.,i E:.el)e<.----------------------------------------~ 

CAUTtO~ IEC~Qn. ::J.JOO FA • ::LF~ 1 P~O• r:LE ~~~r~~~ SPfC\fi: E'.L~&t » 2S 

• 26 CA u TI a r! s EC MO" ', 5 ~ J ' :: 0 0 F':; ·J :- :( L [ u 1 2 (: T :;:; .',Ls p "TI:: : fl 'i E) .. J ,; .¼ L ,,. ·: C E. ·ls F ,_ 3!. 
21 r F . r. ~., o a : '.'J ·t ;1 • ,;-, 1 r- ~ :, .: 1 •• ;: ~ • R • •· 1 • 1 , r: , ,, :; c 11 r. :"I 

W CAUTION SECNO= 1538,000 PROFILE• 2 PROBA3LE RiilNUR SPECIFIC E~ERGY 27 

• 29 C AU T ION S E C rJ O = ~ 5 3 a , COO PRO .- l L E • 2 2 0 TR I AL S AT T E ;: PT E u TO a AL A:: C E HS E L 39. 

30r-------------,----------,,--,----------,-----------------------------------------------, 
" CA UT IO 1'! SEC MO r ' !.: c ,: • : 0 (· f ; J F:: ,. E" 1 C ~ TT:: ~ ;. L r, E "1: ;, ~ S IJ; i ~ , 41 

• " C (I UT IO,•! SE t MO'"' ~ 3 C-.J , JO~ F' 1 0 .': 1. 1," ·, I.JI ' ! ; _ 1-i 5 PE CJ F J C ~I! Er. G 't u. 
ft C~UTIO!•! £F.rMno ~S'.',fl .. 'ilJC PllJ,;"7.'~t:::.-- ~ t:'1-)TTC:t.L J;J:::~'1F ·s~u;i;::•> .! 

hfi cAuT10N sEcwo= 1s6a.ooo Paor-rLE= 2 R1N1~un sPEc1F1c ~NE~av rl .,s ue 
~ CAUTION SECNO• 1631,00C P,oFILE= 1 cnITIC~L DEPTH assu~~D 
37 CAUTIOM SEC;·'O" 16:i1,0UC Pio:'i:LE" 1 11:.l'!l UH SP2:1rrc rnf1(i"; 49 

• 38 C P, u TIO!! s E 010 = 1 6 :J 1 • I] 0 D ;- l O Cr L [" 2 CR r. T: C ;, L C l: ,1 r i· :. s s u ':: r, !I. 

3; u s 1 ::i I o" .- ·,: ;, 1 :· ; , - :: - .1 F r. r " ,, 1: -
40 53 

•" CAUTIOtJ 
CAUTION 
CAUTIOII 
Cf,UT IO,, 

SECNO= 1690.00C P~OF!LE= 1 CRITICAL DEPHi P,ssu:·,Eo !!. 

il C i<O = 1 6,90, 000 :> '] 0 F J: LE= 1 1·1X N 11: Ul•l S P:J:~t FI C '; MJ:~il~G~--------------------------------·--------, 
S E C; 10 cc ·j t' <;l (I, 0 0 2 ? l Or- :: LE c: 2 C ~ 1 .i ,: : ,' ~ C .: , T" ,· G 'i U <: •.> !7 

•i2 

43 ... 3 E c;' 0" 1 t 9 0 • 0 0 8 ' l O e T. t. E" 2 ,.1 :; t-JI, 'J;, SF ~ ~ !F I C .: I•! i' 1 G " 19 • 
4S 

~~;'-----C-A-:-U:-::T:--I:--0:--r,.,---S,:-:-E -=-c -:-:il!-:-0-=--:1-:7:-::2:-::0:--.--:o:':o:':o=--? 11 0 F I L E => 1 C R I T I C AL D :':PT H f, S SU ; E D - \~; 
• ., CAUTION SECil!O= 1720.000 :>nOFILE= 1 ;:,rwrr:.u;; SPEClFIC EtHl1GV . 63. 

48 C AUTIO iJ S ': O! 0: 1 72 0 00 :>RO FIL E~=__,2,__-'C~R"-1"-'-T"-I""C-'A=L_,D~::,.,.P_T~:-l.,_,A"'S;...-S_=U"-',i-=E-"D---------------------------------------~ 
n CAUTION S5C~O= 1120,00) l~OFILE= 2 ~~Nl~Ur iP'.:Ci~IC E~t1G! ,~ .,. ,6,. 
l I CA UT ! 0 ;, S r- C:,' O-= 1 7 :i (I I ;:: :-! 0 F I E " 1 C J 1 T r. : ,11. O , I-' , . Pc S S l . C i, 1 

s, CAUTION SECil!O= 1750,000 PROFILE=> 1 ~IN!~U~ S?~CJFIC E~E~GY ~ 

• 53 C AU T ION S E C ~ 0 = 1 7 5 0 , 0 0 0 ? Fl O F I L E = 2 C r1 I TI C AL DI: PT M P S S U f-11: D 71 • 

:: CA UT 1 0 N S E C ~ 0 = 1 7 5 0 , 0 0 0_ PR O F U E = 2 .-11 N If-i U r-1 S P !;.U ~ I C F.r,J R G Y J 
73 

• 56 C AU T 1 0 :1 S :: Cc. 0 = 2 a 2 ~ • DO O PR C F l LE"' 'i C ;il - I C 11 L } '2 f •. H A S f. L,; E O 
15 

• 

,P. CAU'(IOiJ ''.;C:o:: .:~21:.flc':1 Pf;OFILE= '1 '>il0,'c,f-Ji.i; I •i,~1-11.!" ~Fsc::[tt J;:,!E1lGu -------------------------------- . 
fl' CAUTION SEC~O= 2~24,000 PROFILE• 1 20 TRIALS ~T 7 1:flPTEO TO BA-~~CE iSEL rr 

• C AU T IO iJ S c Oi O" 2 9 2 4 • 0 0 0 PP. 0 F I L E = 2 C ll l ; I CAL D C PT H A S S ~ f·l E D • 
rn11.,,.1n~, i:~r .... ...,~ ?r:t?,. n'"n ~RrF11 '==: ;> ~· 1 r J"n1 r. ··1·:r·,11 1 ,!',."l-::r .. --= rr r,·, :rr:\f 



• • c.~uTror, ~EC:JO= 2024,000 ?110FlLE= 2 20 T1IALS ~TTE~PTED ro 3~L-~CE HSEL 

CAUTION SECtuO= 2S6t,.OOO POOFILE:i 1 
CAUTION SECil!O= 2864.000 P~OFILE= 1 
CAUTION SECMO= 2~6{•,.00~ ,>:JOFtLEc 1 

·"1 CRITICAL DEPTH ASsu:'iED 
~\ PROBABLE R!NlnUR SPECIFIC ENERGY • 

CAUTION 2U6t.i.o • ::; "lOr-LLE" 
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Ie 11 23e 
" 6.oo o 72 112.22 o.oo u.oo 772.41 o.,n 0.62 0.01 772.oo 

" 672. o, ns. ss1. ,. 20. 20.-,. 10. ~o. • 11~.01: 
.,. 0,;?e ~ .01 s.r.2 ?, 70 Fl ,0110 '>.016 0.061 O.'.lO[I 771,30 :,1,2.;11 
·· " o 02v,,u3 3 o JtO :!75 2 {1 D o on s2s.1,2 €60,2! 

" . ,, 
~ 1490 NH CARD USED 

1 
•BECMO 7 """ " 

2l 

27. 
29 

31 • 

33 

eu ne ! -v~v•,v ; o,,v¥ 

n11" V;LL[Y RECTlON PLO~G coµn,~s ,r FAQ~ t3RG~S SECTION 1, H~ 
r.fi28 371tli1 

.,, 1.00 1.04 774.24 o.oo o.oo ?74.34 o. •9 1.91 o. •3 773.90 39 • 

,. 672 0 1(,0 512. 7 37 359. 19. 22. 773,30 
" ::i,.;,c o.oG · 4.:S'i' 1 .42 10•,oon · o. •1f rl.::-,11; •J.r'J• 11::.·.?• ,;:s~.JQ 41 

•" o •. ro1s:s3 1so. 1so. 1,,5_ 4 o 11 o.1u 599,,;2 -?1~2.?2 41 • 
]] ,. 

•" 1490 Nil CA'.{O USED 
. u ~sECNO 3,000 

41 

47. 
37 'f. s~ Cl.\,) IH PT~ (:!: SIH Cf: 1,:s ;;~:EU( E'J I-Ill HL ULC ~!'= t J\!sl't, EL"'-' 49 

;.,. I) e1.or QC 1 •~!,QIJ J\L.01 ACH M,On \'OL Tl~A l[F:·nitc.i'i' 51. 
~1i11" tH)~ lJt01• \f(A ,,r,,or, llFIIL l('JCtl :rn!l l:JT\ "'L'iIM :;.sr,, ~~ 
~A-~ SLOPE XLOBL XLCH XLOR~ !TRIAL IH2 ICONr CORAn TOP~ID END&T ~.~ 
~ • ., sse 
• 42 
S 43 r----::7:--:1c:!!-:-:5:-:.::c, t,-N-I"',,:-1 U.,..,-' -S:-c~::-E--C:-1.:-. 7f'-l 7t-::-l;:-t:7E-:-R-::-!';c-y-------------------·----------------------------------------, 57 

! ... 31'~:l C~ L,!··ICAL Cf PT!i ASSU"•tf.l 59 • 
111. 4S , 

~ u VALLEY SECTION 125 FT UIS OF EDtJARDS sr FROR 2 FT CONTOUR NAP M !.47 • 
~ u 8.00 0 7? 775.72 77~.72 D.00 776.DLJ 0.36 1.39 C.13 775.00 ~ 
i ~ 67Z. c. in1. 211. 12. e,. io~. 2z. 2r, 77~.ca M 

;.,. • .;'?9 n.:n 1,.22·- '.l.61! Hl,:JIJO o,tH6 r-,1,,9 o.nn~ 11s.r,o ?.f,1.i:.3 i>• 
~!!~" f! Ot,.H'll 125 t:?!i 21,5. 5 ?l, Q G,O 717.n; 1'i;i9.11 i,J 

! 52 69 ~ I 
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Sl *~IH'.!I~ 9,'00(1 , ,3 

·1• HCt•JO O~Plfl tl·1fiEL. C1H:·S l.'li'.:L~ Et:, . •~\' )ti. ~LClS'J lr,\;t( ~l.~.V
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s, :) ('l ~Cl-' ~ Hf!:' AL'JC ,~c }'. q,1oa \tfll.. . 'T.1/, LE F'f,1 lJ-'.;Hf . 

· T1,:ie VLGI~ V,CH V•lOll :, x1;1. , XMCIII JlNr. \:TN !:LP~'., $ST;.,, 

• . H.,f1 ?, E :, ,,' )( L, C't~ L JI L C fl )( L O !311 . 11r q 1 AL I H l I CO 1;T C OR ~ ll TOP I·' ~ ll H: C ~ T • 
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e 
71~5 RJKtHUFl SPECIFIC ENERGY 
3720 CRlYICAL DEPTH ASSUMED 

• ~~ 

• 
~

1 VAi..LFY SE(:l?0!,1 235 FT U/S OF (0\;/f.R~S ST F~O' 2 FT C0MT0Ufl I ijp ' 3. 
, Q 00 1 02 776.1>2 77f:J 62 :J.00 777.00 0.3G 0.56 t::.r1 77'i,6fJ 

•4 672. o. s11. 1ss. a,. 92. s1a. 23. 2c. 775.60 ••s 0,30 0.01 S.60 0.30 10.000 0.016 0.254 0.000 775.60 212.03 ,. 
;

1

, o.003s2s 110, 110. 130 0 2 11 o a,oo 912.34 1·124.36 

19 e• I. 
1 ,J 9 O$ECc!O 9. 500 .\fl 
~~ ID SECNO DEPTH ci,ISEL CRH/S WSELK EG HV HL IJLOSS BA)JK ELEV i

3:1r, .11 G GLOB QCH OROB ALOB ACH JIROB VOL TWA LEFT/RIGHT 11e 
12 TH1E VI Qr., ltCH VROF. XNL XNCH llNR \HN EU1l N SSTA 

< 13 SLOri; J!LCRL l:Lt\i :lLP:'.'R li'"'lAL IHi? [COtlT CORI\:! TOPL'i:-> ';;i;:1sT 11 

~-
14 

' 19. 
!: , 1S 
~ 1• ~-c:3_6_8-::5-2_rJ_T_R_l_A_L_S_A_T_T_El--1P_T_E_O_l_~S-E_L_,_C_t_·JS_E_L _________________________________________________ __, 

21 

feu 3693 P~ORABLE r'tUil'lU::,'l SPECIFIC EIHRGV 13. 
18 3720 C:?l TI CAL DEPTH ASSUl'lEI> 

" i.!~ ,.oi 111.zz 111.22 a.no 111.eo a.J~ 0.20 a.no 776.in B e.20 672, o. 'iH. 1,li. 81. '?2. 514. 21,. ?.9. 776,20 21e 
'lll" 1 ,~ a Di s.ts 0,30 10.0f}O 0.016 c 2ss o.oo~ 11i.;,o 2'i3.0r rJ•: 
/1122 0,003609 ss. 55. 65. 20 5 0 o.oo 911.01 1124.01 2n\1 
,e" 31e 

" 25 r----::-c-:::-=-'77":"--:-:-,--------:--,------------------------------------------------------------, 1490 Nh C6R) US!0 " 
•·" <>SECtlO 10.000 

" SECHO o~p•· :.·si::• (,/; 1JS ',;sE I( EG HV HL OLO'lS t)tHJll, .: .. v 
1!. 

" Q GLOE QCH QROB ALOB ACH AROB VOL TWA LEFT/Ric;HT 11 

. :e.1• T[ME VLOE VCH VROB XNL XNCH XNR BTN EUlHI SSTA 39. 
~ SLOPE ILOEL XLCH XLOBR I TRIAL IH2 I CONT CORAR TOPtiID EN DST ,. I l 41 :e,, • 

I ;I 43 
,( 'l3 'i'11J~. f-jI';!illllt Si'll;,C1f~~ E':'::l'lY 
tlffl, 3720 CRITIC~L llEPTII ASSUf-lfD uM,1 
en ue 

~ , VALLEY SECTION 350 FT U/S OF EDWARDS ST FROM 2 FT CONTOUR MtP 
37. '( l9 

!e" ,, 1:J,(':> J.7~ i'i'7.7? 7?7. 72 O,!JO 778.fg 'l.1t 0.30 ri.':l1 717,,J(l s,. 
~ " (>1?, o i,ao- 211. 12. 65 1.,a.... zs :11. 11r.ot 
g 40 0.31 0.01 6.21 0.56 10.0IJO O.016 0.177 0.000 777.00 281.56 l3 

le" o.0~6956 6 •• 60. 65. o ,s o o.oo s6s.11 1146.73 sse 
> 42 

> r-------------------------------------------------------------------~ : 43 D 

~-
44 0 SECk:> 1),.$:10 . •1e 

~'JI/" se:c1w· :>Ef.T~I cH&!: C':l:.s t'SEL;; Ef. :n· !iL •LOSt Bt.'.:( llL!:.\I I· ,rn 
~i!l, 46 0 OLGl:l OCH OROB AL08 ACII AROB VOL T'.lA LEFT/!'UGHT m1t; 
~-47 TH~E VL01;1 VCH VRO~ )INL lCNCH XNR !,TN 1:Ui!N SSTA 63 • 

~ ::I SLOPE XLOflL XLC.H l<t08R ITRJAL IH2 ICl):/l COR/\11 'rOPl,Jill El.OST 161 

i~:: i'H.•5 ~,IIU ,LJ .. , SP~C:tFtC .:.ME11'.il/ 
67

• 

52 3720 CRITICAL DEPTH ~ssu:;eo w 
•" 10.so 0.11 778.21 11a.21 v.oo 77~.ss o.::i6 o.39 'l.on 111.so 11 e 

" 672. •,, 400 271 31 64 ~&3. 26. 32. 777. 50 
al D.31 C. •1 ~.~5 a.~~ 10.0D~ 0.01e 0.177 C.G:O 777.!: ?hJ,ZJ I 

,'l.007132 55. 55. 55. 2 5 0 O.O,) C6-~.3B. 1'rl,c.6~ .,. 
~ fl 17. ;~,· '------:---:-, -:------------------'-------------------------------------------_J 
e 11t90 Nt, CAll'D USEll 
, ~sE~NO 11.•on 
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• 
• 11.~ _n.76 77C.76 778.65 !J.OO 779,06 0.29 D.46 O.C:L _77J.2Q 

VALLfY SECT1or ALONG AURDlCK STREET FRO~ 2 FT C0NT0U~ MAP • 
1

1 672, O, ;;11,. 'lB6,, :52. 50, ---4of:,- ;r?,;- -·:,-,3~ 77(.~CI 
2 o.:s?. 11.0·1 6,30 0.11 10.11110 0.:116 0,141 1 •. vca 11:;.r•o 2s;,;,.1 3•• 
• 0 01Df142 5'5. ,5. 55 5 11 !l (l,jrJ 9(17.2::1 116:;! 71 1111 

I 4 $ ~, , 

es ,. 
• 1490 NH CARD IISFO 
7 as~c~o 12.000 9 

• e SE CHO IDCt'TH c;:1;1:L Cf'll;S. .:stLt< EG l~V l'L OLCSl' El~Mr. !:LEI/ II. 
' () l~Un OC'.·I •~f"C)U JlL(l.'.: ACH ,~ADS 1:ol. TB/\ t..EFT/~IGt'T 

10 TINE VL00 VOi VR0A XNL KNCll :U!R Hl~I ELt-'·IN SSTA 11 

•" SLOPE :~L0llL XLC:H XL0BR JTRIAL lll2 I CONT C0FIAR T0PlcJ!D ENDST ue 
12 

< llr------------------------------------------------------------------,--------, Ii ~-14 1,. 
~'l\l" 11/llcLl~Y $tCT10:·t 11:liO FT 1,/$ :i:: 1,U~OIC''.;\!/S ·(,F HICL.'ll\-2•co1<1·ourt t-11\1' ~I 
~ !1i 16 21 ,, 1 
~-" 12.00 2.02 779,4'l 0.00 D,00 779.44 0.01 0,2Q 0,09 779.00 13• 

" 672. o. 58. 614. 11. 39. 803. 29. 36, 779,00 
P,37 o.oo ,.,, a.11 1:.n~o r.01, D.065 a.con 111.Ao 317,JZ In 

n.'J00<101 1so. 11sn. 1'!.'.l. :1 o P ci.on 8.!'7,-57 11 1,4,::ir, 21e 19 .,. 
" ,,~------------------------------------------------------------------~ 29 

.,, 1490 NH CARD US[D 31. 
~ •SfCN0 13,000 
2l •• , 33 

.,. 'Jalt.11:Y ssc 2n:; f'T U/S OF ;11,: rn,c,oO/S JEIJO OF tXCL ·1n-2•coHTl't,H: ;,:;,p 35. 
1:u::~----,1-=3,.._--=o-=o----:-,-.-=a-=-s--7-=c7=-~-:c->-,1.,,-B=----,o=-.-=o:--:•::-------,o:-.--=nc-::o:-----=7=-=7""9-,-=5-=o---=•-.-=n~2---C=-1-.o=-c,-----,•=-.-=o'""o=---7""7""9,.._-=3""0,-----------------,-------~37':li~ 

:. ... 014. o. 20. 794, 30, 16. 690. 30, 37. 779,30 39. 
··JO o,38 o oo 1,z5 1.1s 10.000 11.016 • ,0()O o •. oon 777.60 37.•5 
" ~.O~f7ti,'.i ~c. sr. ,o. :? n o . Cl.oc 11s".1.~5 11t·,.t,o 41 .,, oe 
33 
"~--:-1-:-4-::9-::Q--::iJ-;-H--::-C"""A:-R-:-D-:-:-U:-S E-0:----------------------------------------------------------____J is 

•" •SECNO 14.000 41 • 
36 ~----------~-----------------------· 

• 37 'L V ~ L. L ,E V S SC ;, L (l NC. ·1t1 S '.! SY J t-:; I) l : ~ fl r. ~ l·l € S LI :t V f V ; SECT~ I) f.l 15 j 49 .• ,. . 
~u~" lo q;,; 'f8Cl.33 'l'f0.01 u no 7ilu 1.7 a 15 Cl il1 I'.! !:6 7!1:J.r.O SI 'd 
~:.:1.. 814. o. 173. 64 •• 36. 29. 395. :n. 43. 1<10.00 s3t• 
i•" 0,40 0.01 5i,92 1.62 10.l'OO 0.016 0,085 0,.000 779,50 1529. 14 55 • 
! 42 0,018116 220, <!120, 220 10 15 0 Cl 00 1016 31 2545 45 

~ "I SI ~... l • 
~ · 8 1 1~9l ~:I t~RD s~D n 
g ~ *SECNO 15,000 ~ 
z ' 
i -47 i. 48 111\LLIF..Y SEC ALMl~i cHuncH; INT!::lPOt.ATl'cD FR0[1 llor:lPANS J,ECS 75 l\l!D 76 

63
• 

: 49 65 

!e•• 1s.(ln· 1.:iti 71}1.~9·. J.or, o.oo 1'81_'13 o,fJ,:, 1.~:'l• n.r:s 111<1.~•1 • 
~ ,, 51 '114. :;. i'.1'i. 5\)(L 11.7. 7L 'A1t. :19. ~1. 7JO.i:>0 

61 

ijls, 0.48 0.00 !,02 0,69 10,000 0.016 0,093 0.000 780.00 1452,19 ~~; -~3 0.001443 350. ;15 •• 350. 6 0 , 0 o.oc 1132.44 2584,63 71. 
l4 ,,,----------'-------------------------------------------,-------------------~ 
55 73 

• 56 'I ' 1 ,, 9 0 iH, CA 111> us 1: ') 
s1 *S!C~O =6,QpQ 

15. 
••. I v,,t.L>EY 's~c nLol:~; PAP,K;u1s E~''.l OF E'lCL' 1f\-,~B1l.'d'1S SFC 76 • 



• UM 16.00 1.11 102.]1 o.oo o.oa 1a2.34 0.03 o.6'l o.oo 1~1.so 
!!14. o. 118. 696. 10. 46. 597. 1.,6. ~9. 781.80 

• o.ss o.no 2.58 1.11 10.coo 0.016 r.0<>1 0,000 1so.60 1409,24 

• ~·I 
• 0,001399 365, 365 365 4 0 0 0.00 667.46 2076.69 

fiil: 14'10 ,'JH C,;lf? US C :. 
~• ~SECNO 17.000 5 

.• s SECHO Dl:.PT~ nJSEL CIHHS WSELK EG HV HL •LOSS BANI< ELEV ,. 
• Q GlLOB OCH QROB ALOB ACH AR08 VOL T\/1\ LEFT/ HGHT 
1 Tl"1Ec VL08 VCil •JJ:,/llJ )(f~L )(NCH )(~!P i-r•.-i [u;1:· SST.~ 9 

•, SLOPE XL·'.luL :tt .. c,1 XLOllR 1r1111,L tH2 1coin C(l;<AR TOPt.J.lb .:i.•osr j 11e 
l!U,:'-----·----·----------------------------------------------' 13~t11 
.,1 ll •. 

12 VALLEY SEC BEHJEEN PIIRK AND COOLEY STREETS; ABRA"lS SEC 77 
,c 13 • 17 

~•,. 11.to 1.1!4 1!!2·.11, 'l.o:r o.oo 102.19 o.ns • ,4; 0.01 1s?·.(in 11e · 
! is ,:)14. 0.. 24. 790. 6. 13. 420. 48. 6</, 7•2.6V ·I 
~ 16 0.57 0.00 1.88 1,8-8 10.000 0.016 0.053 0.000 781.40 1335.99 !I 

i•" o.n05473 148. 14ll. 148. 2 o o o.ou 689.7io 2025.74 23• 

'".--------,.-,-------------------------------------------------------------, .::1 1 ',~0 NH C,;l!(l \JSED I::. 
I
HI"· "'SEC,~0 1::l.000 . '!Ji\ 
:I~ 22 191! rl 
• 13 VALL E Y S EC A 1- 0 IJ G C O O LI: V ; D / S EN D O F E :H L 1 C AB R A ;.1 S SE C 7 8 31 • 

24 

, ,s ,------:-1-:-:tl-.-=a-=•-,--.,.., -. 2=-2=----c7::-Bcc:"", _...,,,-,,2::-----::0::-.""'l:""O:----.,,r,,-.-={1:.(J-----=7-:-b-:::-J-.76-=5-----=-o-. 2=-2=-----,•;;;-•"""7--7,,.----=o=-.-=11caB:----:7"';i~~,-•""'7-=-r--~-----------------------,, 33 

'.i\e•• 01,.. o. o. 014. o, C1. 21',. 49. 62. ?fi'l.7, 35. ,, o la o.oo n.oo !.ea ,~.o~o ~.0,1 o.a31 a.con 10?.20 1134.6? 
" 0.007992 117. 117. 117. 2 () 0 o.oo 280.(19 1914.58 37 .• ,. 39. 
30 

31 
.---::-.1-,,-=9-=-o--,H-H-,-c...,..,,.-R'_)_t:_· se'"E_,V,-----,-,--------------------------------------------------------, 11 

·•:' ""·~::c•.o ?Y.ana 11e 
1fll:~ v,,LLEV se:c,; tMTERPOLAl'ED fRON ABRArs SECS 78 P.ND 79 4s!fl •" ~• u 19.oo 1 38 784.88 o.oo o.oo 1ss.oo 0.12 1.32 o.rl 1a•.10. 

,, 1, ??it. n. :s:. ;,:;,;,, u,. H,. ;nj. sc-. t'.4. 11H.1n 1 4' se,• ~.Gr ~.o!l 2.c,2 ?,7P, 111.rr10 l'J.rt6 ,1.035 ..-,.occ• 1a:s.so 19.r . ., 11 e 
~ 1• J04t.,31 .:!:_;u. ,?](I 220 2 0 ll 0.(,J $79 39 5r;,3 ~l, 

~ 40 " 

;.,, ~• 
: ~ 169 NM CARP USfD 
~ ~ *SEcNO 20.oog ju ~-« • ~!FJ" 1.'ALLIIV . li'C,; 1·:r.~;,01..'.il"Eb F:to;,· :,!'.l~"diS Slit$ i'D ~MD 79 

5
'1j'J 

~ 1\~46 ,1~ I~ 
ie" 20.00 ,.os 1a6.05 o.oo o.oo 786.18 0.14 ,_113 0.01 1as.10 63 • 
; 48 7Q2. 0.. 201. 591.. 6. 52.. 226. 52. &7. 785.70 · 
E ~ 0.12 o.co 3.as !.b, ,~.no, r.n,6 o.o,o o.~oo 1~•.oG 65.11 ~ 
ie•• f..ciO?QH ?3!!. 2:S:J.·· 2l15 0 3 r. 0 o.oo ,,~!.7~, s·6n.u:,: 67 • 
f Sl ----------------------------------------------------------------------,J S2 69 

• 53 1490 NH C,~l!'l USED 
~ 6SECNO 21 oao 11. 
1
, In ~:: v ,iLlE ~ SE~ J t l•!T znr>:L~.~·e D :OACH '18P.A 'S Sc.CS 7 B A'; '.1 '><) IS. 

ij!J 21.oc o.s 7P.7.17 c.oo p•.DO 7ll7.l,l n.2~ 1.1•:; n.os 1a,r,.~q Yj4 
•· '792. •• 4GB. 384,, 1f-l. 56. 131. SJ. 6l?. 7116.(,0 · • 
, o.64 ;:.oo 1,.13 . 2,93 1r1.::no n,r.1t- c:.011 o.or,11 121,.:;n 3~.":3 . 



• • 0~0[15420 220. 7.2 0. 175. 3 0 0 • .on J,97. 1>8 1,;13.76 

• 1490_1U! CARI! l/_SED • 
1 •~icto 22.0no 

12 SECNO t>Ei'Tfl cP~aL CJ'll,.S t·•SCLI( t;G A'J •·~ nuiss sA:,i:.( ELLV I. 
, I! GI OfJ OCP IJPO, Al.OF! !\CP. AllO:. \fOL T.iA LEFTl'llG!1T ,Ii,) 

' 4 T HlE VL08 V CF VRO'l X)!L X IHH ~rm ~:TN EU: I I~ ss TA S ·,~r 
• s SLOPE XLOBL XLCH ML08~ 11rRIAL IH2 ICO;n COF!IIR TOP81D H 1 DST ,. 

6,-------------------------------------------------------------------------, 7 

• B 11. 
• II,\ U. I: V $ I'. C ; I 1-J TE .1 P:) !.. ll.'T: l• F l 1). , /, f., ll.~ l•I S l:i f C S 7 8 ~.,'I I) 7 9 

10 13 

e11 22.oc 0.10 788.2:) 1as.19 o.oo 768.53 o.:s., 1.01 o. • 4 1,n.so ll• 
12 792. 0. 540. 252. 25. 105. 78. S4. 71. 787.SU 

• 1, o.os 0.01 ~.·12 ;s.23 11~.ao:i n.016 o.o<!e, '.l.oco 1111.so ,?9,6? 11 

~-" l'.0114r;s7 235, ?3~. 17!J. 6 15 !J 0.vo 352.'H! :il~?..1') ,,. 
~ 'JU 1,\.-.------------------------------------------------------------------......J j 1 ~ l1W 16 21~ I~ 

i.1, 1490 NH C/\RD USED ne 
1e *Sf:C'l0 23.000 
19 !';F.CHO 'l!:l'TH CMSEL c•:1•.:s !1!;EL!( 1::r. 't'.I bl rlUJSF !:.r,1( ELflf !S 

.,. q C!LCI• JCf' P,•~n: ,;1.oa ACll 1100;:J 1;'01., T;J~ .1,.FFT,IRJG11T 27. 
21 T!fll, VIC, \/Cl !!'"ID:. XfJl. JINC'f llNP !'1N l"L'"H1 N!!.TA 
n SLOPE XLOYL XL.CH XLOBR JT9IAL [H2 XCONT CORAR TOPHJD E~DST H .,, ~• 
" 
" 

r----::,:--:1:-,):-,.::-, -,,:-. -r .-:-_. .:c._ '
7
1U.,.:""• -S:--P.-E 

7
C-!

7
F-1

7
C_!:.,.1 -:-c-•~

7
f_'I ______________________________________________________ __, 

33 

.,. J?.:0 Cl;l''tCAL O;rPV!! 11 5::iU ','!} Jl. 

N~= V~LLEY sec; INTERPOLATED FROM A0R~MS SECS 78 •ND 79 v)~ e~ ;e 
m 23.00 O 78 73q_1B 789.18 O.OO 789.58 0.40 0,96 C.03 788.40 
31 7 ~' 2. o. 7 9 <. c-. ::i 1 • 1 5 7. :;, 1 • s 5 • 7 :s. 7 r r • ,, o 41 •"I c1.&1, 0.111 s.,is o.o'I tCJ.ooo o.01r, n:.w:o· r,,or1 '.1 1se.,c. ;11 .; 1 

43 • 
" . o, O ( 41H,5 215 , 21 $ • 21 5. 2 ,1 0 :J • Oi 3 5 f. Cl 4 3 iP r< /., 2 
34 u .,s ~• 
" 1490 NH CAJD US 0 

. "~ ,i!,fCNO 2.1\,.:JOD j" ;.,. ' . . ~ ~~II" 11 11 ; tHTH1POLi'.'"='" F'10-: :,·,'L:,,.1s s~cs 10 AND 79 ,
1

'11 
~h 1 40 ss:•1 
!•~' 24.00 0,85 790.15 0.00 U.00 790.46 0.31 0,1!5 0.03 789,30 ll. 
• " 792 , ... 2 630- o. 113. 127- 7. 56_ 75. 7!19.30 
i " o.68 1.t4 ,,95 o,on o.•45 0,1116 1• .ono J,ran ?&q,33 35.Pt ~ g... n.003;ilB, ~25. 225, 2?S. 2 n O o.oo 3(1 ."3 s•~b,9? s,. 
~ 45 a 40 '------------·-----------------------------------------------------------__! 11 

le·· 149? N'• cAr1D usEo 63• 
g •• *SECNO 25.00D 
~ " $!!:C:.';Q 01:f.'T'l c:::;(.;. c.r. :MS '.,'!FL.I( E5 1-J!I ,L :Lri~s 11 11,·Ht: H.li'J I 6S 

~ •'° C. 1'\.0r CCI! crnoo at,rJt ACII ,.F't!IJ vnl Tl),\ t..E Ft,lr. ~.Jf:Y 67. 
~ ll 'I" r r r.i ft "'-o L, v c ·1 •u· c fJ ~ n. x ... c H :o, n . rtJ ~ L 1.1 ! ·. :- i: r ,'. .. 
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THIS RUN EXECUTED 2BJUL92 11:51:5.: 

BEC-2 WATER SURFACE PROFILES 

Version 4.6.0; February 1991 

Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 EXISTING BYPASS DIVERSION (POND-JUNCTION) SO-YEAR 
T3 JTP 10/30/86 (RATINGEE2.HEC) REVISED OEH 9/22/89, 7/17/92 BAS 

Jl !CHECK INQ NINV ID IR STRT METRIC HVINS Q WSEL FQ 

2. 0 768.10 

J2 NPROF I PLOT PRFVS XSECV XSECH FN AL LDC IBW CHNIM I TRACE 

1.0 -1.0 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

15 0. 0 

NC 0.015 0. 015 0.015 
QT 4. 0 890. 890. 890. 890. 
Xl 2 3. 6 2 r a. 150. 170.01 0. 0. 0. 
BT 4. 15 0. 771. 5 7 69. 15 9. 5 771. 5 7 6 9. 160.S 771. 5 769. 
BT 170.01 7 71. 5 769. 
GR 771. 5 100. 771. 5 150. 760,7 150. 01 760.7 159.5 760.7 160.5 
GR 760.7 17 0. 771. 5 170.01 7 7 1. 5 200. 

Xl 2 3. 6 3 • l . l . l 
X2 1. 
XS - 4. . 2 5 .25 .25 .25 

QT 4. 1po. 150. 200. JOO. 
Xl 2 3.; 3 4. 100. lOB.2 30. 30. )0. 

BT 2. 100. 780. 771.67 108.2 780. 771. 67 

GR 771. 1 100. 760.7 1 00. 1 760.7 108.1 771. 1 10 8. 2 

Xl 5. 0 11. 100. 1 08. 5 1.0 1.0 1.0 . 5 7 

BT 2. 0 100. 780.0 771.67 10 8. 5 780. 771.67 

GR 771. 1 100. 7 66. 1 100. 5 7 66. 1 101. 7 6 5. 1 101. 1 763.85 102.5 

GR 763.56 104.25 763.85 106. 765.1 107.5 7 6 6. l 107. 51 7 6 6. 1 108.0 
GR 7 71. 1 108.5 

Xl 5. l 100. 100. 100. • 51 
X2 1. 
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Xl 5. 2 JOO. 3 00. JOO. .60 
X2 !. 

Xl 5. J 60. 60. 60. • 23 
X2 l. 

Xl 5.' 6. 0 100.25 108. 25 l. l. !. 
BT 2. 100.25 775.0 7 71. 9 108.25 77 5 _r-; 771.9 
GR 778.0 100. 771.9 100.01 764.9 100.02 76 4. 9 108.02 771. 9 108.03 
GR 780,0 108.04 

Xl 5. 5 25. 25. 25. .BO 
X2 !. 
X5 -•. • OB .09 .11 .14 

Xl 5. 6 .. 100. 109.2 2. 2. 2 • 
BT 2. 100. 115. 771. 109.2 7 7 5. 771. 
GR 771. 0 100. 7 6 5. 100.1 7 6 5. 10 9. 1 771. 1 09. 2 

Xl 5. 7 20. 20. 20. 
X2 !. 

NC . o, • 0' • 03 5 • 1 • J 
Xl 5. B .. 100. 109.2 1. 1. 1. 
GR 771. 100. 76). 100.1 76 3. 10 9. 1 771. 109. 2 

QT '. 885. 885. 885. 885. 
Xl 28.99 8. 128. 14 8. 1 20. 20. 20. 
GR 7 7 4. 100. 77 2. 150. 765. 1 7 5. 760. 18 5. 760. 205. 
GR 7 6 5. 215. 77 2. 2 40. 7 7 4. 2 95. 
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THIS RUH EXECUTED 28JUL92 11:52:0~ 
........... """*"****"""""" ..... "" "* ~""*" 

HEC-2 WATER SURF ACE PROFILES 

Version 4. 6 .a; February 1991 

""" "."" "*" " •• " "" •• """" *" * •• *" *" *" "" .. " 

NOTE- ASTERISK { . ) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERTWRS LIST 

JTP 10/30/86 [RATIHGEE 

SUM.MARY PRINTOUT TABLE 150 

SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CRIWS EG 10"KS VCH l>r.REl>r. .OlK 

23.620 0.00 771.50 769.00 760.70 890.00 768.10 o.oo 768.66 5. 3 5 6. 01 147.98 384. 86 
23.620 0.00 771.50 7 69. 00 760.70 890.00 768.10 0. 00 768.66 5. 35 6.01 147.9B 384.86 
23.620 o.oo 771. 50 769.00 760.70 890.00 768.10 0.00 768.66 5. 35 6. 0 1 147 .98 384.86 
23.620 o.oo 771.50 769.00 760.70 890.00 768.10 0.00 768.66 5. 3 5 6.01 147 .98 384.B6 

23.630 0. 1 0 771. 50 769.00 760.70 890.00 768.35 0.00 768.88 4. 88 5.82 152.98 402.93 
23.630 0. 10 771.50 769.00 760.70 890.00 768.35 o.oo 768.88 4. 88 5.82 152-98 402.93 
23.630 0. l 0 771.50 769.00 760.70 890.00 768.35 0.00 768.88 4.88 5.82 152.98 402.93 
23.630 0. l 0 771.50 769.00 760.70 890.00 768.35 0.00 768.88 4. 88 5.82 152.98 402.93 

23.930 30.00 780.00 771.67 760.70 100.00 768.85 0.00 768.89 0.62 1.52 65.84 126.77 
23.930 30.00 780.00 771. 67 760.70 150.00 768.81 o.oo 768.89 1. 42 2.29 65.48 125.92 
23.930 3 0. 0 0 780.00 771.67 760.70 200.00 768.74 0.00 768.89 2. 5 7 3. 08 64.96 124.68 
23.930 30.00 780.00 771. 67 760.70 300.00 768.54 0.00 768.89 6. 16 4. 7 4 6 3. 3 3 120.88 

5. 000 1 '. 00 780.00 771.67 764.13 100.00 768.70 0. 00 768.89 4,91 3. 4 7 28.78 4 5. l 4 
5. 000 1.00 780.00 771.67 764.1) 150.00 768.JO 0.00 768.89 14. 07 5. 7 1 26.28 39.99 
s.ooo 1.00 7BO.OO 77 l. 61 7 64. 13 200.00 161.72 767.12 169.11 4 5. 3 9 9. 4 8 2 1. 10 29.68 
5.000 1.00 780.00 771.67 764. 13 300.00 768.59 768.59 770.38 4 7. 9 2 10.75 21. 91 4 3. 3 4 

5.100 100.00 780.00 772.18 764.64 100.00 768.69 0.00 768.95 1. 38 4. 0 5 24.72 3 6. 8 1 
5. 10 0 100.00 780.00 772.18 764.64 150.00 768.34 0.00 769.06 2 2. 7 1 6.81 22.03 31. 48 
5. 100 100.00 780.00 772. 18 764.64 200.00 768.23 768.23 769.62 45.39 9. 4 8 21.10 2 9. 6 8 
5. 10 0 100.00 780.00 772.18 764.64 300.00 7 69. 10 769.10 770.89 47.92 1 0. 1 5 27.91 4 3. 3 4 

5.200 300.00 780.00 772.78 765.24 100.00 768.87 0.00 769.21 10.80 4. 65 2 1. 4 9 3 0. 4 3 
5.200 JOO.OD 780.00 772.78 765.24 150.00 769.04 0.00 769.71 20.72 6.58 22.16 32.96 
5.200 300.00 780.00 772.78 765.24 200.00 769.72 0.00 770.51 20.89 7. 11 2 8. 12 4 3. 7 6 
5.200 JOO.OD 780.00 772.78 765.24 300.00 770.8) 0.00 771-85 2 2. a 4 a. 11 37.01 62.78 

5.300 60.00 780.00 773.01 765.47 100.00 768.89 0.00 769.28 13.50 5. 05 19.81 2 7. 21 
5.300 60.00 780.00 773.01 765.47 150.00 769.08 0.00 769.85 24.90 7.04 21.30 30.06 
5. JOO 60.00 780.00 77).01 765.47 200.00 769.77 a.co 770.64 23.95 7. 4 9 26.72 40.87 
s. J a o 60.00 780.00 77).01 765.47 300.00 770.90 a.co 772.00 2 5. 1 7 a. 4 2 35.65 59.80 
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SECNO XLCA ELTRO ELLC ELMIN Q CWSEL CRIWS EG 10 ~ RS VC:H AREA .OlK 

5.400 1. 00 775.00 771. 90 764.90 100.00 769. l 5 0.00 769.2B 2. 2 6 21. 9 4 J 4. a J 66.58 
5.400 1. 00 77 5. 00 771.90 764.90 150.00 7 6 9. fi 1 0.00 769.85 J. 7 8 JI. 9 8 3 7. 7 J 7 7. 14 
5.400 l. 00 77 5. 00 771.90 764.90 200.00 770.312 0.00 770.65 4. 5 2 4,. 61 4 J. 4 2 94.03 
5.400 l. 00 775.00 771.90 764.90 300.00 771.~IO 0.00 772.00 5.90 S,. 6'7 5 2. 91 123. 5 J 

-
5. 5 0 0 2 5. 0 0 775.00 772.70 765.70 100.00 769.:;D o.oo 769.42 J. 8 7 31, 5 4 2 8. 2 6 50.85 
5. 5 0 0 25.00 775.00 772.70 765.70 150.00 769.'J'0 0.00 770.04 6. 07 4,. 6 9 31.98 60.89 
5. 5 0 0 2 5. O O 775 .00 772.70 765.70 200.00 770.41) o.oo 770.86 6,67 5,. 2 9 3 7. B 4 11. 4 5 
5. 5 0 0 25.00 775.00 772.70 765.70 JOO.OD 771.Ei4 0.00 772.26 7. 91 6i. 3 l 4 7. 5 5 106.66 

5.600 2. 00 77 5. 00 771.00 765.00 100.00 769.Jl2 0.00 769.42 2. 2 8 2, • 5 5 J 9. 2 3 6 6. 19 
s. 6 o o 2. 00 775.00 7 71. 00 765.00 150.00 769.E16 0.00 770.04 3. 7 5 ]I. 4 0 4 4. 12 11. 4 2 
5.600 2.00 775.00 771. 00 765.00 200.00 770.62 0.00 770.86 4. 5 3 31. 91 51. 14 9).96 
5.600 2.00 775.00 7 71. 00 765.00 )00.00 771. 'J'9 0.00 772.26 l). 97 5,. 4 9 54.60 80.27 

5. 7 0 0 20.00 775.00 771.00 765.00 100.00 769.21) o.oo 769.43 2. 2 7 'L 55 3 9. 2 8 6 6. 3 2 
5. 7 0 0 20.00 775.00 771.00 765.00 150.00 769.E17 0.00 770.05 ) . 7) ]I. 3:9 4 4. 2 1 7 7. 6 2 
5. 700 20.00 775.00 771. 00 765.00 200.00 770.~iJ, o.oo 770.87 4 • 5 I )I. 9 0 51. 24 94.20 
5. 700 20.00 775.00 771.00 765,00 300.00 771.E12 o.oo 772.29 13. 97 s,. 4 9 54.60 80.27 

5.800 1. 00 0.00 0.00 76).00 100.00 769.219 o.oo 769.44 4. 4 6 l.72 58.01 4 7. 3 3 
5.800 l. 00 0.00 0.00 763.00 150.00 769.97 o.oo 770.06 8. 04 21. 3 7 6 3. J 2 52.90 
5.800 l. 00 o.oo o.oo 763.00 200.00 770.i'6 0.00 770.88 10.88 21. 8 3 1o.57 6 0. 6 3 
5.800 l. 00 0.00 0.00 76).00 300.00 7 7 2. J. 1 0.00 772.31 16.38 JI. 61 83.03 7 4 . 1 4 

28.990 20.00 0.00 0.00 760.00 885.00 769.317 o.oo 769.45 2.87 Cl. 00 393.17 522.60 
28.990 20.00 o.oo o.oo 760.00 885.00 770.CIO 0.00 770.06 2. l 7 Cl. 00 438.48 601. 28 
28.990 20.00 o.oo 0.00 760.00 885.00 770.€15 0.00 770.89 1. 50 Cl. 00 505.87 722.11 
28.990 20. 00 o.oo 0.00 760.00 885.00 7 72. ]I 0 0. 00 772.)3 0. 84 (ll.00 634.76 965.18 
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JTP 10/30/86 {RATIN'GEE 

SUM.MARY PRINTOUT TABLE 150 

SECNO Q' CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

23.520 890.00 758.10 0. 00 0.00 0.00 20.00 0.00 
2).620 890.00 768.10 0. 00 0.00 0.00 20.00 0.00 
2).620 890.00 768.10 0. 00 0.00 0.00 20.00 0. 00 
23.620 890.00 768.10 0. 00 o.oo o.oo 20.00 0. 00 

I 

23.6)0 890.00 768.)5 0.00 0.25 o.oo 20.00 0.10 
23.630 890.00 768.35 0. 00 0. 25 0.00 20.00 0.10 
23. 630 690.00 768.35 0. 00 0.25 o.oo 20.00 a.to 
23.630 890.00 768.35 0. 00 0.25 o.oo 20.00 0.10 

23.930 100.00 768.85 0. 00 a.so o.oo 8.16 JO.OD 
23.930 150.00 768.81 -0. 04 0.46 o.oo B. 16 30.00 . 2J.9]0 200.00 76L 74 -0. 06 0.39 o.oo B. 15 JO.OD 
2).9)0 JOO.DO 768.54 -0. 2 0 a. 19 o.oo 8.15 JO.OD 

.',, 000 100.00 7 (i O. 7 0 0,00 ~o. B 0. 00 '/ , 9 1 1.00 
5.000 150.00 768.)8 -0 . J 2 -0.42 o.oo /.84 1.00 
5. 0 0 0 200.00 767.72 -0. 6 7 -.1. • v~ v.vv 

, ,, 
'. 'J. J.. vu 

5.000 JOO.DO 768.59 0.87 0.05 0.00 7. 8 8 1.00 

5.100 100.00 768.69 0. 00 -0.01 0. 00 7.80 100.00 
5. 100 150.00 768.]4 -0. 35 -0.04 o.oo 7. 7 J 100. 00 
5. l 00 200.00 768.23 -o. 12 o. 51 o.oo 7.71 100. 00 
5.100 J00.00 769.10 0. 8 7 0.51 o.oo 7.88 100.00 

5.200 100.00 768.87 0. 00 0. 18 o.oo 7.72 300.00 
5. 2 00 150.00 769.04 0 . l 7 0. 70 0.00 7.75 300.00 
5. 2 00 200.00 769.72 0. 6 8 1. 50 o.oo 7. 89 300. 00 . 5. 2 00 JOO.OD 770. 83 1. 11 1. 7 3 o.oo 8. 11 300.00 

5. 3 00 100.00 768. 89 o.oo 0.01 o.oo 7. 68 60. 00 
5.300 150.00 769.08 0. 19 0.04 o.oo 7. 71 60.00 
5. 3 00 200.00 769.77 0. 69 0.05 o.oo 7. 8 5 60.00 
5.300 300.00 770.90 1. 12 Q.06 o.oo 8.08 60.00 

5.400 100.00 769.15 0.00 0.26 o.oo 8.01 1.00 
5. 4 0 0 150.00 769.61 0. 46 0.53 0.00 8.01 1. 00 
5.400 200.00 770.32 0. 7 1 o.54 o.oo 8.02 LOO 
5.400 300.00 771.50 1 • 18 0.60 0.00 8.02 1.00 

5.500 100.00 769.23 0.00 0.08 0.00 8.01 2 5. 00 
5.500 150.00 769.70 0. 4 7 0.09 o.oo 8.01 25.00 
5.500 200.00 770.43 o. 7 3 o. 11 o.oo 8.01 2 5. 00 
5.500 300.00 771. 64 1. 21 0.14 o.oo 8.02 25. 00 
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P.l'\GE 25 

SECNO Q C'WSEL DIFWSP DIFWSX DIFKWS TOPWID XLCB 

5.600 100.00 769.32 0 •· 00 0.09 o.oo 9. 14 2.00 
5,600 150.00 769.86 0 •· 5 3 0.16 o.oo 9. 16 2.00 
5.600 200.00 770.62 0 ., 76 0.20 0. 00 9. 19 2.00 
5.600 300.00 771. 79 1.. 17 0.15 o.oo 9. 20 2.00 

5.700 100.00 769.3) 0. 00 o.oo o.oo 9. 14 20.00 
5.700 1 s d. o o 769.87 0,54 0. 0 1 o.oo 9. 16 20.00 
5. 7 0 0 200. 00 770.63 0.77 0.01 o.oo 9.19 20.00 
5. 7 0 0 JOO. 00 771.82 1. 18 0.03 o.oo 9.20 20.00 

5.800 100. 00 769,39 0.00 0.06 o.oo 9. 16 1.00 
5.800 150.00 769. 97 0. 5 B 0. 10 o.oo 9. 1 7 1.00 
5.800 200. 00 770.76 0.79 0. 12 o.oo 9. 19 1.00 
5.800 JOO. 00 772.11 1.) 5 0.29 o.oo 9.20 1.00 

28.990 885.00 769.37 0. 00 -0.02 0,00 7 1. 2 3 20.00 
28.990 ass:. oo 770.00 0. 63 0.03 ,0,00 7 5, 6 4 20.00 
28.990 885.00 770.85 0.85 0.09 0. 00 81. 76 20.00 
28.990 885.00 772.JO 1. 46 0.19 o.oo 105.95 20.00 
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SUHMAR"t OF ERRORS AND SPECIAL NOTES 

NOTE SECNO= 23.630 PROFILE= 1 WSEL BASED ON XS CARD 
NOTE SECffQ:s 23.630 PROFILE"' 2 WSEL BASED ON XS CARD 
NOTE SECNO"" 23. 630 PROFILE= J WSEL BASED ON XS CARD 
NOTE SECNO .. 23.630 PROFILE= 4 WSEL BASED ON XS CARD 

WARNING SECNO=i 23.930 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECN0 31 23.930 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO,. 23.930 PROFILE"" 4 ,._ui,vE:1.nl'l'-.C. CHANGE OUTSIDE t\.l,.;l..C.t'l:t\.CILIC. RANGE 

WARNING SECNO= 5.000 PROFILE=' CONVEYANCE CHANGE ,OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 5.000 PROFILE"' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO"" 5.000 PROFILE= J CRITICAL DEPTll ASSUM.ED 
CAUTION SECNO= 5. 000 PROFILE== J PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5. 000 PROFILE== 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO., 5.000 PROFILE== ' CRITICAL DEPTH ASSUMED 
CAUTION SECNOc 5.000 PROFILE== ' PROBABLE HINIMUU SPECIFIC ENERGY 
CAUTION SECNOzz 5.000 PROFILE== ' 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO• 5. 100 PROFILE== J CRITICAL DEPTH ASSUMED 
CAUTION SECNO"" !>.100 PROFILE"' J PROBABLE HINIMUH SPECIFIC ENERGY 
CAUTION SECHO• 5. 100 PROFILE=' 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECHO• 5. 100 PROFILE"' 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO• 5. 100 PROFILE"' 4 PROBABLE HINIHUH SPECIFIC ENERGY 
CAUTION SECNO= 5. 100 PROFILE=' 4 20 TRIALS ATTEMPTED TO BALANCE WS.l:U., 

WARN I NG SECNO"' 5.200 PROFILE== J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 5.200 PROFILE== 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 5.400 PROFILE"' CONVEYANCE CHANGE OUTS I DE ACCEPTABLE RANGE 
WARNING SECN0 11 5.400 PROFILE"' ' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 5.400 PROFILE"' 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 5.400 PROFILE"" ' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO"' 5.500 PROFILE== 1 WSEL BASED ON X5 CARD 
NOTE SECNO• 5. 500 PROFILE"' 2 WSEL BASED ON XS CARD 
NOTE SECNO,,. 5. 500 PROFILE"' J WSEL BASED ON XS CARD 
NOTE SECNO= 5.500 PROFILE"' 4 WSEL BASED ON X5 CARD 

WARNING SECNO= 5.800 PROFILE"' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= s.eoo PROFILE=- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 28.990 PROFILE"' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARMIKG SECK0 2 28.990 PROFILE=- z CONVEYANCE CKAHGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 28.990 PROFILE'" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO=- 28.990 PROFILE"' 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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BEC-2 WATER SUR~ACE PROFILES 

Version 4. 6. 0; February 1991 

RUN DATE 28JUL92 TIME U:58:00 
* * * "' * * * * * * • * * * ... * * * * * ... * * * * ''"' * * * * * * * * * * * * " * * 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 

X ' X X 
X X X 

X X xxxxxxx 

• 

xxxxx 
X X 

X 
X xxxxx 
X 
X X 

xxxxx 

xxxxx 
X X 

X 

xxxxx 
X 
X 
xxxxxxx 

• U.S. ARHY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITE 0 
DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 



• • 28JUL92 13:58:00 ' PAGE 

THIS RUN EXECUTED 28JUL92 lJ:58:0C ... ·····••*••-·"'· ................... . 
BEC-2 WATER SURFACE PROFILES 

Version 4.6.0; February 1991 
••••••••••• *"' •• •11 "'** •• ""' •• •• - • ••• * *.,. 

Tl ARCADIA CREEK BYDRAULIC ANALYSIS 
T2 EXISTING B YPAS s DIVE.RS ION (POND-JUNCTION) 100-YEAR 
Tl JTP 10/30/86 [RATINGEE2.8ECJ REVISED DEH 9/22/89, 7/17/92 BAS 

Jl ICHECK INQ NlNV IDIR STRT METRIC HVINS Q WSEL FQ 

2. 0 768.65 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHHIM !TRACE 

LO -1. 0 

JJ VARIABLE CODES FOR SUMMARY PRINTOUT 

150.0 

NC 0.015 0. 0 l 5 0, 0 l 5 

QT 4. 0 1020. 1020. 1020. 1020. 
Xl 2). 6 2 8. 150. 170.01 0. 0. 0. 

BT 4 • 150. 7 7 1, 5 769. 159. 5 771. 5 769, 160.5 771. 5 769. 
BT 170.01 771. S 7 69. 
GR 771. 5 100. 7 7 1. 5 15 0, 760.7 150.01 7 6 0. 7 15 9. 5 760.7 160.5 
GR 7 60. 7 170. 7 7 1. 5 170.01 7 71. 5 200. 

Xl 2 J. 6 3 • 1 • 1 • 1 

X2 1. 

XS - 4. • 25 • 2 5 • 25 • 2 5 

QT 4. 15 0. 200. JOO. 400. 
Xl 2 3. 9 3 4. 100. 108.2 3 0. 30. 30. 

BT 2. 100. 780, 7 71. 67 108.2 ?Bo. 77 1. 67 
GR 771.1 100. 760.7 100.1 760.7 108.1 7 7 1. 1 108.2 

Xl 5. 0 11. 100. 108.5 1.0 1.0 1.0 • 57 
BT 2. 0 100. 78 0. 0 771. 67 108.5 780. 771. 67 

GR 771. 1 100. 766.1 100.5 766.1 101. 765.1 101. 1 763.85 102. 5 

GR 763.56 104.25 763.85 106. 7 65. 1 107.5 7 6 6. 1 107.51 7 66. 1 108.0 
GR 771. 1 108.5 

I 
Xl 5. 1 100. 100. 100. . 51 

X2 L 



,. • • 28JUL92 13:58:00 PAGE 2 

Xl 5. 2 300. 300. 300, .60 
X2 1. 

Xl 5. 3 60. 60. 60. . 2 3 
X2 1. 

Xl 5. 4 6.0 100.25 108.25 1. 1. 1. 
BT 2. 100,25 7 7 5. 0 7 71. 9 108.25 775.0 771.9 
GR 778.0 100. 771. 9 100.01 7 64. 9 100.02 764.9 108.02 711.9 108.03 
GR 780.0 108.04 

Xl 5. 5 25. 2 5. 2 5. .BO 
xz .. 
XS -4. .OB .09 .11 • l 4 

Xl 5.6 4. 100. 109.2 2. 2 • 2. 
BT 2. 100. 775. 7 71. 109.2 7 7 5. 77 1. 
GR 771. 0 100. 7 65. 10 0. 1 765. 10 9. 1 771. 109.2 

Xl 5. 7 20. 20. 20. 
X2 1. 

NC • 0 4 I. o4 .035 • 1 • 3 
Xl 5. B 4. 100. 109.2 1. 1. 1. 
GR 771. 10 a. 763. 10 0. 1 763. 1 a 9. 1 771. 109.2 

QT 4. 1015. 1015. 1015. 10 15. 
Xl 28.99 B. 128. 1 4 8 • 1 20. 20. 20. 
GR 77 4. 100. 772. 150. 765. 1 7 5. 760. 185. 760. 205. 
GR 165. 215. 7 7 2. 240. 7 7 4. 295. 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BARK ELEV 
Q QLOB OCH QROB At.OB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XRR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 22.500 

3370 NORMAL BRIOG&,NRD= 2 KIN ELTRO= 111.50 MAX ELLC= 768,49 

22.50 6.78 767.24 o.oo o.oo 768.77 1. 53 0.38 0.06 111. 31 
807. 0. 807. 0. 0. 81. 0. 4. 1. 777.31 
0.06 0.00 9.92 o.oo 0.000 0.013 0.000 0.000 760.46 150.01 

0.001607 250. 250. 250. 2 0 0 0.00 12.00 162.00 

"'SECNO 22.510 
WATER EL=XS LINE= 767.310 

3370 NORKAL BRIDGE,ARD= 2 KIN ELTRD= 771.50 MAX ELLC= 768.49 

22.51 6.85 161.31 o.oo 0.00 168.81 1. 50 0.00 0.01 777.31 
807. 0. 807. 0 • 0. 82. 0. 4. 1. 777.31 
0.06 0. 00 9.82 o.oo 0.000 0.013 0.000 0.000 760.46 150.01 

0.001565 0. 0. 0. 0 0 0 0.00 12.00 162.00 

CCKV= 0.300 CEHV= 0. 500 
"'SECNO 22.700 

3310 NORMAL BRlDG~,NRO= 2 MIN tt.TRD= 771.50 MAX tt.t.C= 768,50 

22.70 6.84 767.34 o.oo 0.00 768.84 1. 50 0. 0 3 0.00 771. so 
807. 0. 807. 0. 0. 82. 0. 4. 1. 771.50 
0.06 0.00 g. 8 2 o.oo 0.000 0.013 0.000 0.000 760.50 150.00 

0.001564 20. 20. 2 0 • 0 0 0 0.00 12. 0 0 162.01 

*SECNO 23.000 

3370 NOR!".AL R'DTnr..5", IIJ'Dn= 2 MIN ELTRD~ 771.50 MAX EI.LC~ 768.56 

23.00 6. 8 2 767.38 o.oa 0.00 768.89 1. 51 0.05 0. 01 771.56 
807. 0. 807. 0 • 0. 8 2. 0. 4. 1. 771. 56 
0.06 0. 00 9. 8 6 o.oo 0.000 0.013 0.000 0.000 760.56 150.00 

0.001584 30. 30. 30. 2 0 0 0.00 12. 0 0 162.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL :KNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 23.100 
WATER EL=X5 LINE=- 767.472 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 771.50 MAX ELLC= 768.56 

2 l. l 0 6.91 767.47 0.00 o.oo 768.94 1. 4 7 0.00 0. 01 7'71.56 
807. 0. 807. 0. 0. 8 l. 0. 4. l. 771. 56 
0.06 0.00 9. 73 0.00 0.000 0.013 0.000 0.000 760.56 150.00 

0.001530 0. 0. 0. 0 0 0 0.00 12.00 162.01 

.,,SECNO 23.500 

3370 NOR.MAL BRIOGE,NRD= 2 MIN ELTRO:::c 771. so MAX ELLC= 768.68 

23. 50 6. 8 5 767.54 0.00 0. 00 769.03 1.50 0.08 0.01 771.68 
807. 0. 807. 0. 0. 82. 0. 4. l. 771.68 
0. 06 0.00 9. 81 0.00 0.000 0.013 0.000 0.000 760.68 150.00 

0.001564 50. so. so. 2 0 0 0.00 12.00 162.01 

11 SECNO 23.520 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE ,NRD= 2 MI!f ELTRD=> 771.10 MAX ELLC= 769.00 

23.52 7.64 768.34 0.00 o.oo 169.22 a.es 0.00 0.18 771.50 
807. 0. 807. 0. 0. 107. 0. 4. l. 771.50 
0.06 0.00 7.53 0.00 0.000 0.013 0.000 0.000 760.70 150.00 

0.000769 2. 2. 2. 3 0 0 0.00 14.07 164.07 

*SECNO 23.620 

3370 NORMAL BRIDGE,NRD= 4 KIN ELTRC= 111.50 MAK ELLC= 769.00 

23.62 7.96 768.66 0.00 0.00 769.30 0.64 0.01 0.07 771.50 
l O 2 0. 0. 1020. 0. D. 159. 0. 4. l. 771. 50 

0.06 0.00 6. 41 0.00 0.000 0.013 0.000 0.000 760.70 150.00 
0.000431 10. l O. 10. 2 0 0 0.00 20.00 170.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 23.630 
WATER EL=XS LINE= 768.911 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD::::i 771.50 MAX ELLC= 769.00 

23.63 8.21 768.91 0.00 0. 00 769.51 0.60 0.00 0. 01 771.50 
1020. 0. 1020. 0. 0. 164. 0. 4. 1. 771.50 

0.06 0. 00 6.21 0. 00 0.000 0.013 0.000 0.000 760. 'JO 150.00 
0.000396 0. 0. 0. 0 0 0 0.00 20.01 170.01 

*SECNO 23.770 

3370 NORMAL BRIDGE,NRD= 6 MIN ELTRD= 771.20 MAX ELLC= 769.00 

23.71 8.18 168.91 0.00 0.00 169.52 0.60 0.01 0.00 771.54 
1020. 0. 1020. 0. 0. 164. 0. 4. 1. 771.54 

0.06 0. 00 6.24 0.00 0.000 0.013 0.000 0.000 760.74 150.00 
0.000401 15. 15. 15. 2 0 0 0. 00 20.01 170.01 

*SECNO 23.930 

3370 NORMAL BRI OGE, NRD= 2 MIN ELTRD= 771. 50 MAX ELLC= 768.80 

23.93 1.98 168.15 0.00 0.00 169.'JO 0.95 0.01 0.11 111.51 
749. 0. 149. 0. 0. 96. 0. 4. 1. 771.57 
0.06 0. 00 7.82 0.00 0.000 0.013 0.000 0.000 760.77 150.00 

0.000906 16. 16. 16. 2 0 0 0. 00 12.00 162.01 

*SECNO 24. 000 

3370 NORMAL BRI OGE, NRD:::i 2 MIN ELTRD= 771.50 MAX ELLC:::i 768.82 

24.00 1.96 768.76 0.00 0.00 769.71 0.95 0.01 0.00 711.59 
749. 0. 749. 0. 0. 96. 0. 4. 1. 771.59 
0.06 0.00 7. 8 3 0.00 0.000 0.013 0.000 0.000 760.79 150.00 

0.000909 7. 7. 7. 1 0 0 0.00 12.00 162.01 

"SECNO 24.100 
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SECNQ DEPTH CWSEL CRIWS W'SELK EG MV ML CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

WATER EL=XS LINE= 768.795 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRO~ 771.50 MAX ELLC= 768.82 

24.10 9.00 .. ,,, .. "" IO O • <>Y u.uu 0. 00 i69.74 0.94 0.00 0.00 771.59 
749. 0. 749. o. 0. 96. 0. 4. 1. 171.59 
0.06 0.00 ,.so 0.00 0.000 0.013 0.000 0.000 760.79 150.00 

0.000900 0. 0. 0. 0 0 0 0.00 12.00 162.01 

•sECNO 25.000 

33 70 NORMAL BRIDGE,NRD= 2 MIN ELTR.D== 771. so MAK E.LLC= 769.06 

25.00 7. 83 768.87 o.oo 0.00 769.85 0.99 0.09 0. 0 2 771.84 
749. 0. 749. 0 • 0. 94. 0. 5. 1. 771.84 
0.07 0.00 7.97 0.00 0.000 o. a 13 0.000 0.000 761.04 150.00 

0.000952 100. 100. 100. 2 0 0 0.00 12.00 162 .01 

*SECNO 27.500 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRDs 773.00 HAX ELLC= 769.62 

27.50 1.42 769.07 0.00 0.00 770.16 1.10 0.25 0.06 772.45 
749. 0. 749. 0. 0. 89. 0. 5. 1. 772.45 
0.08 0. 00 8. 41 0.00 0.000 0.013 0.000 0.000 761.65 150.00 

0.001094 250. 250. 250. 2 0 0 0.00 12.00 162.01 

•sECNO 28.560 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 773.50 MAX ELLC= 769.93 

28.56 7.25 769.16 0.00 0.00 770.31 1.15 0.12 0.03 772.71 
749. 0. 749. 0. 0. 8 7. o. 5. 1. 772.71 
0. 08 0.00 8.61 0.00 0.000 0.013 0.000 0.000 761.91 150.00 

0.001161 106. 106. 106. 2 0 0 0. 00 12.00 162.01 

•sECNO 28.570 
28.57 7.25 769. 16 0.00 0.00 770.31 1.15 0.00 0.00 772.71 

749. 0. 749- 0. 0. 8 7. 0. 5. 1. 772.71 
0. 08 0. 00 8.61 0.00 0.000 0.013 0.000 0.000 761.91 150.00 

Q.001161 1. 1. 1. 0 0 0 0.00 12.00 162.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLQSS BANK ELEV 
Q QLOB QCH Q.ROB ALOB ACH ARO'B VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"SECNO 28.650 

3301 HV CHANGED MORE THAN HVINS 

,. ,. • en 770. so 770.62 0.12 o.oo 0.3i 773.00 -<,U • g;, o.~v v.uv u.vu 
749. 0. 749. 0. 0. 273. 0. 5. 1. 773.00 
0.08 0.00 2.74 0.00 0.000 0.013 0.000 0.000 762.00 100.02 

0.000058 8. 8. 8. 2 0 0 a.co 32.15 132.18 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe DWP BAREA ss ELCHU ELCHO 
0.00 1.00 3. 3 0 32.00 0.00 0.00 0.00 0. 00 762.00 762.00 

*SECNO 28.660 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

It. *It* It It 11 fr 770.62 o.oo 1019. 0. 0. 0. 762. 00 765.00 

28.66 8. 9 4 770.94 0.00 0. 00 771.14 0.20 0. 51 o.oo 775.00 
1015. 0. 1015. 0. 0. 286. 0. 5. 1. 775.00 

0.08 0.00 3. 55 0.00 0.000 0.013 0.000 0.000 162.00 100.00 
0.000094 1. 1. 1. 2 0 8 0.00 32.00 132.01 

CCHV= 0.100 CEHV= 0.300 
*SECNO 28.990 

28 .99 11.09 111.09 0.00 0.00 771.15 a. 06 0.00 0.01 772.00 
1015. 0. 949. 66. 0. 460. 66. 6. 1. 765.00 

0.09 0.00 2.06 1.00 0.000 0.035 0.040 0.000 760.00 153.25 
0.000174 44. ]]. so. 3 0 0 a.co 83.50 236.75 

*SECNO 29.310 
29.31 11. 14 771.14 0.00 0.00 771.16 0.02 o.oo o.oo 765.00 
1015. 34. 952. 29. 73. 785. 6 3. 6. 1. 765.00 

0.09 0.47 1. 21 0.46 0.040 0.035 0.040 0.000 760.00 151.13 
0.000037 45. 32. 60. 2 0 0 0 . 0 0 119. 3 3 270.46 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS SANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
'tIK& VLOB VCR VBOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENDST 

*SECNO 30.130 
30.13 11.10 771.10 0.00 o.oo 771.19 0.09 0.01 0.02 765.00 
1015. 157. 763. 95. 135. 283. 8 3. 8. 1. 765.00 

0.10 1.16 2.70 1.15 0.040 0.035 Q.040 0.000 760.00 135.67 
0.000224 72. 82. 72. 2 0 0 0.00 101.42 237.09 

*SECNO 30.630 
30.63 11.11 771.11 0.00 o.oo 771.20 0.09 0.01 0.00 765.00 
1015. 157. 763. 95. 135. 283. 8 3. 8. 1. 765.00 

0.11 1.16 2.70 1.15 0.040 0.035 Q.040 0.000 760.00 135.63 
0.000224 22. so. 71. 1 0 0 0. 00 101.48 237.11 

*SECNO 31.670 
31.67 6.09 771.09 0.00 o.oo 771.26 0.17 0.04 0.02 776.00 
1015. 0. 1015. 0. 0. 304. 0. 9. 1. 776.00 

0.12 0.00 3.33 0.00 0.000 0.035 0.000 0.000 765.00 100.00 
0.000742 124. 104. 136. 3 0 0 0. 00 50.00 150.0L 

CCHV= 0.300 CEHV= 0.500 
1 S ECNO 31.770 

3301 HV CHANGED MORE THAN HVINS 

31.77 5.78 770.78 0. 0 0 0.00 771.59 0.81 0.01 0. 3 2 776.50 
1015. 0. 1015. 0. 0. 140. 0. 9. 1. 776.50 

0.12 o.oo 7. 23 0.00 0.000 0.013 0.000 0.000 765.00 100.01 
0.000642 10. 10. 10. 2 0 0 0.00 25.00 125.01 

•SECNO 32.060 

JJOl RV CHANGED KORE THAN HVINS 

32.06 5. 4 7 770.47 0.00 o.oo 771.91 1. 44 0.01 0. 31 778.00 
1015- 0. 1015. 0. 0. 105. 0. 9. 1. 778.00 

0 .12 0.00 9.63 0.00 0.000 0. 013 0.000 0.000 765.00 100.01 
0.001326 9. 9. 9. 2 0 0 0.00 20.00 120.01 
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SECNO 
Q 
TINE 
SLOPE 

DEPTH 
Qt.OB 
VLOB 
XLOBL 

,.SECNO ]2.070 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XllL 
ITRIAL 

EG 
ACH 
XRCH 
IDC 

HV 
AROB 
XNR 
ICONT 

3370 NORMAL 8RIDGE,NRD= 8 KIN ELTRD= 778.00 KAX ELLC: 173.00 

32.07 
1015. 

0.12 
0.001329 

11 SECNO 33 .150 

5.47 
0. 

o.oo 
1. 

770.47 
1015. 

9.64 
1. 

0.00 
0. 

0.00 
1. 

0.00 
0. 

0 .000 
0 

771.91 
105. 

0.013 
0 

1.44 
0. 

0.000 
0 

3370 NORMAL BRIDGE,NRD~ 8 MIN ELTRD= 778.00 MAX ELLC= 773.33 

33.15 5.22 
1015. o. 

0.12 o.oo 
0.001524 108. 

*SECNO 33.160 
33.16 5.22 
1015. 0. 

0.12 0.00 
0.001527 1. 

11 SECNO 33.260 
33.26 5.19 
1015. o. 

0.12 0.00 
0.001550 10. 

SPECIAL BRIDGE 

SB XK 
0.00 

*SECNO 33. 270 

XKOR 
1.00 

770.55 
1015. 
10 .11 

108. 

770.55 
1015-
10.11 

1. 

770.56 
101 S. 
10.17 

10. 

COFQ 
3 • JO 

3301 RV CHANGED MORE THAN HVINS 

0.00 
0. 

0.00 
108. 

0.00 
0. 

0.00 
1. 

0. 00 
0. 

0.00 
10. 

RDLEN 
20.00 

0.00 
0. 

0.000 
2 

0.00 
0. 

0.000 
0 

0.00 
0. 

0.000 
2 

ewe 

772.14 
100. 

0.013 
0 

772.14 
10 0. 

0.013 
0 

772.16 
100. 

0.013 
0 

0. 00 

0. 
0.000 

0 

1.59 
0. 

0.000 
0 

1. 61 
0. 

0.000 
0 

BWP 
0.00 

HL 
VOL 
WTN 
CORAR 

o.oo 
• • 

0.000 
0. 00 

9. 
0.000 
o.oo 

o.oo 
9. 

0.000 
o.oo 

0. 02 
9. 

0. 00 0 
o.oo 

BAR&A 
0.00 

CLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELNIN SSTA 
TOPWIO ENOST 

0.00 
1. 

76 5. 0 0 
20.00 

n "" u • U I 

2. 
765.33 

19.99 

o.oo 
2. 

765.33 
19.99 

0. Ol 
2. 

765.36 
19.99 

ss 
o.oo 

778.00 
778.00 

100.01 
120.01 

778.33 
71B.33 

100.01 
120.01 

778.33 
778.]] 

100.01 
120.01 

778.36 
778.36 

100.01 
120.01 

ELCHU 
765.20 

-

ELCltD 
765.20 

- -· 
PAGE 

- - -
74 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOS QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VL09 VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SI.OPE XLOBL XLCH XLOBR ITRIAL IDC I CONT CORAR TOPWID ENOST 

PRESSURE ANO WElR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

•• * * * ..... 772.00 0.00 1017. 0. 0. 0. 765.20 767.80 

33.27 8.08 773.4S 0.00 0. 00 774.09 0. 6 4 1.93 0.00 778.37 
Hi 15. 0. 1015. 0. 0. 1S8. 0. 9. 2. 778.37 

O. l 2 0.00 6.44 0.00 0.000 0.013 0.000 0.000 765.37 100.01 
0.000429 l. l. 1. 2 0 7 0.00 20.00 120.01 

*SECNO 33 .740 
33.14 1.94 113.46 0.00 0.00 114.13 0.67 0. 0 2 0.01 778.51 
1015. 0. 1015. 0. 0. 155. 0. 10. ,. 778.51 
0. 12 0.00 6.56 0.00 0.000 0.013 0.000 0.000 765.51 100.01 

0.000451 48. 48. 48. 2 0 0 0.00 20.00 120.01 

•SECNO 33. 750 

3370 NORMAL BRIDGE,NRO= 8 MIN ELTR0::2 780.00 MAX ELLC= 773.52 

3495 OVERBANK AREA ASSUMED NON-EFF&CTIVE,ELLEA= 778.51 ELREA~ 778.51 

33.75 7.94 773.46 0.00 0.00 774.13 0. 6 7 0.00 c.oo 778.51 
1015. 0. 1015. 0 . 0. 15S. 0. 10. 2. 778.51 

0.12 0.00 6.56 0. 0 0 0.000 0.013 0.000 0.000 165.51 100.01 
0.000437 1. 1. 1. 0 0 0 -0.09 2 0. 0 0 120.01 

*SECNO 34. 710 

3370 NORMAL BRICGE,NRO= 8 MIN ELTRO= 780.00 MAX ELLC= 77 3. 81 

H.71 7,6S 7H.4S 0.00 0.00 714.19 0.70 0.04 0.02 ,,8.81 
1005. 0. 1005. 0. 0. 149. 0. 10. 2. 778.81 

0. 13 o.oo 6.73 0.00 0.000 0.013 0.000 0.000 765.81 100.01 
0.000482 96. 96. 96. 3 0 0 -0.08 20.00 120.01 
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SECNO DEPTH CWSEL Cl!I!fS WSELK EO HV HL Ot.OSS BANK ELEV 
Q QLOB QCH Ql!OB AL09 ACK AROB VOL TWA LEFT/RIGHT 
TI!IE V'LOB VCH VRoa XHL XNCH XNI! WTN ELMIN SSTA 
SLOPE ,CLOBL XLCK XLO:SR I'tRIAL IOC ICON't' CQ'EU\.B. 'l'OPWtD ENDST 

*SECNO l<.720 
H.72 7.68 773.49 o.oo 0.00 774.19 0.70 0.00 0.00 778.81 
1005. 0. 1005. 0 • 0. 149. o. 10. 2. 118. 81 
0.H o.oo 6. 72 o.oo 0.000 0. 013 0.000 0.000 765.81 100.01 

0.00048'1 1. 1. 1. 0 0 0 0.00 20.00 120.01 

,.S£C:NO 34.800 
34.eo 7.66 773.49 o.oo o.oo 774.19 0. 71 o.oo 0.00 778.83 
1005. 0. 1005. o. 0. 149. 0. 10. 2. 778.83 

0. ll 0.00 6. 74 o.oo 0.000 0 .013 0.000 0.000 765. 83 100.01 
0. 000491 e. e. e. 2 0 0 0. 00 20.00 120.01 

SPECIAL BRIDGE 

SB "" XKOR COFQ 'ROLEN awe BWP BAREA ss ELCHU £LCiiD 
0.00 1.00 l.l0 20.00 0.00 0.00 0 .00 o.oo 765.80 765.80 

"SECNO 34.810 
PRESSURE ANO WEIR FLOW 

f!GPRS f;GLWC Hl QWEIR QPR BAREA TRAPEZOID ELLC ltLTRD 
AREA 

.. ~· * ...... 774. 16 0.00 1006. 0 • 0. 0. 765.77 768.67 

34.81 8.85 714~68 o.oo 0.00 775.21 0.52 1.01 o.oo 778.83 
1005. 0. 100 5. 0. o. l 73. 0. 10. •• ?1 La 3 

0.13 o.oo 5.81 o.oo 0.000 0.013 0.000 0.000 165.83 100.01 
0.000327 1. 1. 1. 2 0 7 0.00 20.01 120.01 

*SECNO 36.210 
36.21 8.44 774.70 o.oo 0.00 775.28 0.58 o.os 0.03 719.H 
1005. 0. 1005. 0 • o. 165. o. 11. 2. 119.26 

0.13 0.00 6.10 o.oo 0.000 0.013 0.000 0.000 766.26 100,01 
o.0003H 140. 140. uo. 2 0 0 0. 00 20.00 120.01 

*SECNO 38. 0 so 
38 .0 5 7.93 714.14 0.00 0.00 115.40 0 .66 0.07 0.04 7'9.Sl 
100s. 0. 1005. 0. 0. 155. 0. 11. 2. 719.81 

0.14 0.00 6.50 o.oo 0.000 0.013 0.000 0.000 766. 81 100.01 
0.000444 184. 184. 184. 2 0 0 0. 00 20.00 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG RV RL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I DC ICONT CORAR TOPWIO ENDST 

*SECNO 38.060 

3370 NORMAL BRIDGE, NRO= 8 MIN ELTRD= 780.00 MAX ELLC=- 774.82 

38.06 7.92 774.73 0.00 0.00 77S.41 0.68 0.00 0.01 779.81 
1005. 0. 1005. 0. 0. 152. 0. 11. 2. 119.81 

0.14 o.oo 6.63 0.00 0.000 0.013 0.000 0.000 766.81 100.01 
0. 000110 1. 1. 1. 1 0 0 -2.80 20.00 120.01 

*SECNO 39.760 

3370 NORMAL BRIOGE,NRO= 8 MIN ELTRD= 780.00 MAX ELLC= 775.34 

39. 76 7.47 774.80 0.00 0.00 775.54 0.74 0.10 Q.03 780.33 
1005. 0. 1005. 0. 0. 145. 0. 12. 2. 780.33 

0.15 o.oo 6.91 0.00 Q.000 0.013 0.000 0.000 767.33 100.01 
0.000525 1 70. 170. 170. 2 0 0 0.00 20.00 120.01 

""SECNO 39.770 
39. 77 7.47 774.80 0.00 0.00 775.54 0.74 0.00 0.00 780.33 
1005. 0. 100 5. 0. 0. 145. o. 12. 2. 180.33 

0. 15 0. 00 6.91 0.00 0.000 0. 013 0.000 0.000 767.33 100.01 
0.000526 1. 1. 1. 0 0 0 0. 00 20.00 120.01 

*SECNO 39.860 
39.86 7. 45 774.80 0.00 0. 00 775.55 0.75 0. 00 0. 00 780,36 
1005. 0. 1005. 0. 0. 145. o. 12. 2. 780.36 

0.15 o.oo 6.94 0.00 0.000 0.013 0.000 0.000 767.36 100.01 
0.000531 9. 9. 9. 2 0 0 0. 00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC DWP BARE.A ss ELCHU E.LCHD 
o.oo 1.00 3. 3 0 20.00 0.00 0.00 0.00 0.00 767.40 767.40 

*SECNO 39.810 
PRESSURE AND WEIR FLOW 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV Ht OLOSS BANK ELEV 
Q OLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN EL.MIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA ......... 775. 5g 0.00 1005. 0. 0. 0. 767.40 770.30 

39.87 a. a g 776.24 0.00 o.oo 776. 76 0.52 1. 21 0.00 780.36 
1005. o. 1005. 0. 0. 174. 0. 12. 2. 780.36 

0.15 o.oo 5.78 0.00 0.000 0.013 0.000 0.000 767.36 100.01 
0.000323 1. 1. 1. 2 0 7 0.00 20.01 120.01 

•SECNO 41.590 
41.59 8. 42 776.28 o.oo o.oo 776.85 0.57 0,06 0.03 780,86 

gg5_ 0. 995. 0. 0. 164. 0. 13. 2. 780.86 
0.16 0.00 6.06 0.00 0.000 0. 013 0.000 0.000 767.86 100.01 

0.000370 172. 172. 172. 2 0 0 0.00 20.00 120.01 

*SECNO 43.350 
4 3. 3 5 7.91 776.31 0.00 0. 00 776.96 0.65 0.07 0.04 781.40 

995. 0. 995. 0. 0. 154. 0. 13. 2. 781.40 
0.17 0.00 6.45 0.00 0.000 0.013 0.000 0.000 768.40 100.01 

0.000439 176. 116. 175. 2 0 0 0.00 20.00 120.01 

11 SECNO 43.360 

3370 NORMAL BRIDGE,NRD= 8 HIN ELTRD= 180.20 MAX ELLC= 776.41 

43.36 7.90 776.30 0.00 o.oo 776.97 0. 67 0.00 0.01 781.40 
gg5_ 0. 995. 0. 0. 152. 0. 13. 2. 181.40 
0.17 0.00 6.57 0.00 0.000 0.013 0.000 0.000 768.40 100.01 

0. OO(Hi86 i. i. i. i (j (j -2.57 20.00 120.01 

11 SECNO 45.860 

3370 NORMAL BRIOGE,NRD= 8 MIN ELTRD= 780.20 MAX ELLC= 777. 1 7 

45.86 7. 24 776.40 0. 00 o.oo 777.18 0.78 0 .16 0.05 782.16 
g95. 0. 995. 0. 0. 141. 0. 14. 2. 782.16 
0. 18 0.00 7.07 0. 00 0.000 0.013 0.000 0.000 169.16 100.01 

0.000564 250. 250. 250. 3 0 0 0.00 20.00 120.0l 
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SEC.NO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEF'T/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 45.870 
4S.87 7.2S 776.41 0.00 0.00 777.18 0.77 0.00 0.00 782.16 

990. 0. 990. 0. 0. 141. 0. 14. 2 • 782.16 
0.18 0.00 7.03 0.00 0.000 0.013 0.000 0.000 769.16 100.01 

0.000558 1. 1. 1. 1 0 0 0.00 20.00 120.01 

*SECNO 45.970 
4S.97 7.22 776.42 0.00 0.00 777.19 0.77 0. 0 1 0.00 782.19 

9SIO. 0. 990. 0. 0. 140. 0. 14. 2. 782.19 
0 .18 0.00 7.05 0.00 0.000 0.013 0.000 0.000 769.19 100.01 

0.000S6l 1 0. 10. 10. 2 0 0 0.00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0.00 1.00 3.30 20.00 0.00 0.00 0.00 0.00 769.20 769.20 

*SECNO 4S.980 
PRESSURE AND WEIR P'LOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA . . . . . . . . . 777.20 0.00 9 90 . 0. 0. 0. 769.20 771.90 

45.98 8. S8 777.77 0. 0 0 0. 00 778.31 0.54 1.12 0.00 782.19 
990. 0. 990. 0. 0. 168. 0. 14. 2. 782.19 
0.18 0.00 S.91 0. 00 0.000 0.01 3 0.000 0.000 769.19 100.01 

0.000346 1. 1. 1. 2 0 7 0. 00 20.01 120.01 

*SECNO 48.330 
48.33 7.90 777.81 0. 00 0. 00 778.4S 0.64 0. 0 9 0.05 782.91 

990. 0. 990. 0. 0. 154. 0. 1S. 2. 782.91 
0.19 0.00 6. 43 0. 00 0.000 0.013 0.000 0.000 769.91 100.01 

0.000436 235. 235. 2 3 S. 2 0 0 0. 00 20.00 120.01 

•sECNO 48.340 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 784.70 MAX ELLC= 777.92 

48.34 7.89 777.80 0.00 0. 00 778.46 0.66 0.00 0.01 782.91 
990. 0. 990. 0. 0. 151. 0. 15. 2. 782.91 
0.19 0. 00 6.54 0. 00 0.000 0.01) 0.000 0.000 769.91 100.01 

0.000676 1. 1. 1. 1 0 0 -2.46 20.00 120.01 

*SECNO 49.240 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 784.70 MAX ELLC= 778.20 

49.24 7.66 777.84 0.00 0.00 778.53 0.69 0. 06 O.Ol 783.19 
990. 0. 990. 0. 0. 149. 0. 15. 2. 763.19 
0 .19 0.00 6.66 0. 00 0.000 0.013 0.000 0.000 770.19 100.01 

0.000567 90. 90. 90. 2 0 0 -0.44 20.00 120.01 

*SECNO 49.250 
49.25 7.66 777.85 0.00 0.00 778.53 0.68 0.00 0.00 783.19 

990. 0. 990. 0. 0. 14.9. 0. 15. 2. 783.19 
0 .19 0.00 6. 64. 0. 00 0.000 0.013 0.000 0.000 770.19 100.01 

0.000476 1. 1. 1. 0 0 0 C. CO 20.00 120.01 

*SECNO 49.340 
4 9. 3 4 7.64 777. 8 5 0. 00 0.00 778.54 0.69 0.00 0.00 783.21 

990. 0. 990. 0. 0. 14 9. 0. 15. 2. 783.21 
0 .19 0.00 6 . 6 6 0.00 0.000 0.013 0.000 0.000 770.21 100.01 

0.000480 9. 9. 9. 2 0 0 0.00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0.00 1.00 3. 3 0 20.00 0.00 0.00 0.00 0.00 769.70 769.70 

*SECNO 49,350 
PRESSURE AND WEIR FLOW 
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SEC?m DEPTH C-WSEL CRIWS WSELK EG HV Ht OLOSS BANK ELEV 
Q QLOB QCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

• fr fr. fr •••• 778.03 0. 00 Bl. 0. 0. 0. 770. 20 773.10 

49.35 8. 8 4 779. 06 0.00 0.00 779.57 0.51 1.03 0.00 783.21 
990. 0. 990. 0. 0. 173. 0. 15. 2. 783.21 
0. 19 0.00 5. 73 0.00 0.000 0.013 0.000 0.000 770.21 100.01 

0.000318 l. l. 1. 2 0 7 0.00 20.01 120.01 

*SECNO 50.410 
50.41 8.56 779.07 0.00 0.00 779.62 0.55 0.04 0.02 783.52 

990. 0. 990. 0. 0. 167. 0. 16. 2. 783.52 
0.20 0.00 5. 9 3 0.00 0.000 0.013 0.000 0.000 770.52 100.01 

0.000349 106. 106. 106. 2 0 0 0. 00 20.01 120.01 

*SECNO 51.550 
51.55 8.17 779. 09 0.00 0.00 779.69 0. 60 0.04 0. 0 3 783.92 

990. 0. 990. 0. 0. 159. 0. 16. 2. 783.92 
0. 20 0.00 6 • 21 0.00 0.000 0.013 Q.000 0.000 770.92 100.01 

0.000396 114. 114. 114. 2 0 0 0.00 20.00 120.01 
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TC POND DIVERSION:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 

ASQ QCOKP ERRAC TASQ TCQ TABER NITER DSWS usws OSSNO USSNO 
266.17 264.71 0.55 266.17 264.71 0.55 6 770.940 770.940 28.660 28.660 

TC .JUNCTION' BOX DIVERSION:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS usws OSSNO USSNO 
213.32 213.32 0.00 479.49 478.04 0.30 6 768.661 768.661 23.620 23.620 
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·················································· HEC2 RELEASE DATED NOV 76 UPDATED MAY 
ERROR CORR - 01 1 02,03 1 04 1 05 1 06 
MODIFICATION 50,51,52,53,54,55 

1984 

·················································· 
Tl 
T2 
Tl 500-YEAR FLOW 

Jl ICHECK INQ NINV IDIR STRT 

0. 5. 0. 0. 0.000000 

J2 NPROF !PLOT PRPVS XSECV XSECH 

15.000 0. 000 -1.000 0. 000 0.000 

- - - - - - - - - -
PAGE 83 

THIS RUN EXECUTED 17-DEC-90 17:01:01 

METRIC HVINS Q WSEL, FQ 

0.00 0. 0 0. 757.500 0.000 

FN ALL.DC IB'W CHNI11 !TRACE 

0.000 0.000 0.000 0.000 0.000 
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SECNO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

*PROF 4 

CCHV= 0,500 CEHV= 
*SECNO 0.000 

STA: 0+00: 
o.oo 9.50 
941. 0. 
o.oo 0. 00 

0.001646 0. 

CCHV= 0.100 CEHV= 
*SECNO 0.100 

0. 10 9. 50 
941. 0. 
0.00 0.00 

0.000227 9. 

*SECNO Q.170 
0.17 9.51 
941. 0. 
0.00 0.00 

Q,QQQ227 8' 

*SECNO 0.180 
STA. 0+18: 

0.18 
941. 
0. 0 0 

0.000594 

*SECNO 0.330 

9.39 
0. 

0.00 
1. 

CWSEL 
QCH 
VCR 
XLCH 

0.700 

D/S LiHiT 
757.50 

941. 
4.95 

0. 

0.300 

757.50 
941. 
4.95 

9. 

757.51 
941. 
4.95 

!L 

U/S LIMIT 
751.39 

941. 
5.95 

1. 

- -
CR!WS WSELK 
QROB ALOB 
VROB XNL 
XLOBR ITRIAL 

OF RIPRAP EXIT 
0.00 757.50 

0. 
0.00 

0. 

0.00 
0. 

0.00 
9. 

0.00 
0. 

0.00 
8. 

OF RIPRAP 
0.00 

0. 
0.00 

1. 

0. 
0.000 

0 

o.oo 
0. 

0.000 
0 

0.00 
0. 

0.000 
0 

EXIT 
0. 00 

0. 
0.000 

2 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITIC.AL DEPTH ASSUMED 

0.33 5.56 760.56 160.56 o.oo 
941. 0. 941. 0. 0. 
0.00 0.00 11.55 0. 00 0,000 

0.004375 14. 14, 14. 20 

- - - - - -
EG KV 
ACH AROB 
XNCH XNR 
IDC ICONT 

CHANNEL ( 20' 0/S OF 
757.88 0.38 

190. 0. 
0.035 0.000 

0 0 

757.88 0. 3 8 
190. 0. 

0. 013 0.000 
0 0 

757.89 0.38 
190. 0. 

0.013 0.000 
0 0 

CHANNEL-BEGIN ENEGY 
751.94 0.55 

158. 0. 
0.013 0.000 

0 0 

162.63 2. 07 
81. 0. 

O. 013 0.000 
14 0 

KL CLOSS 
VOL TWA 
WTN ELMIN 
CORAR TOPWID 

BAFFLED APRON) 
0.00 0. 00 

0. 0. 
0.000 748.00 

0.00 20.01 

0.00 0.00 
0. 0. 

0.000 748.00 
0.00 20.01 

0.00 0.00 
0. 0. 

0.000 748.00 
0.00 20.01 

DISSIPATOR 
0.00 0.05 

0. 0. 
0.000 748.00 

0.00 20.07 

0. 02 0. 46 
0. 0. 

0.000 755.00 
0. 00 2 0. 0 6 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

765.00 
765.00 

100.00 
120.02 

765.00 
765.00 

100.00 
120.02 

765.00 
765.00 

100.00 
120.02 

759.00 
759.00 

100.00 
120.07 

766.00 
766.00 

100.01 
120.07 

- - - - - -
PAGE 84 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCR XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•SECNO 0.340 

3301 HV CHANGED KORE THAN HVINS 

STA. 0+34: U/S LIMIT OP ENERGY DISSI:P.ATQR 
0. 3 4 7.09 762.09 0.00 0.00 762.77 0.68 0.00 0. 14 766.00 
941. 0. 941. 0. 0. 142. 0. 0. 0. 766.00 
0. 00 0.00 6.63 0.00 0,000 0.013 0.000 0.000 755.00 100.00 

0.000505 1. 1. 1. 4 0 0 0. 00 20.01 120 .02 

*SECNO 0.380 
0.38 6.96 "161. 96 0.00 0.00 762.83 0.88 0.00 0.06 766.00 
941. 0. 941. 0 • 0. 125. 0. 0. 0. 766.00 
0. 00 o.oo 7.51 Q,QO Q,QQO 0,013 0,000 0,000 755.00 100.00 

0.000697 4. 4. 4. 2 0 0 0. 0 0 18.01 118 .02 

,.SECNO 0.420 
0.42 6. 75 761.75 0.00 0.00 "762.93 1.18 0. 00 0.09 766.00 
941. 0. 941. 0 . 0. 108. 0. 0. 0. 766.00 
0.00 0.00 8.11 0.00 0.000 0.013 0.000 0.000 155.00 100.00 

0.001021 4. 4. 4. 2 0 0 0.00 16.01 116.02 

*SECNO 0.460 

3301 HV CHANGED HORE THAN HVINS 

0,46 6.38 761,38 O.OQ o.oo 763,10 1. 72 0.01 0.16 766.00 
941. 0. 941. 0 • 0. 89. 0. a. 0. 166 .00 
o.oo 0. 00 10.53 0.00 0.000 0.013 0.000 0.000 155.00 100.00 

0.001698 4. 4. 4. 2 0 0 0.00 14.01 114.02 

11 SECNO 0.500 

3301 HV CHANGED HORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 763.00 l'IAX ELLC= 162.00 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
Tll'IE VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR I'l'RIAL IDC ICONT CORAR TOPWID ENDST 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

STA. 0+50:NOTE XSEC. J'S REFLECT STA. 
0.50 5. 74 760. 74 760.74 0. 00 763.63 2.90 0. 01 0.35 765.00 
941. 0. 941. 0. 0. 69. 0. Q. 0. 765.00 
0.00 0.00 13.66 0.00 0.000 0.013 0.000 0.000 155.00 100.00 

0.003402 4. 4. 4. 20 12 0 0.00 12. 01 112.02 

• SECNO 1.000 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 764.20 MAX ELLC= 762.09 

STA. 1+00 
1.00 6.44 761-53 0. 00 0.00 763.84 2. 31 0. 1 5 0.06 765.09 
941. 0. 941. 0. 0. 77. 0. 0. 0. 765.09 
0. 00 ... 12.18 ... 0.000 0.013 0.000 0.000 755.09 i00.00 u,uu u.uu 

0.002507 50. 50. 50. 8 0 0 0.00 12.01 112.02 

*SECNO 1. 250 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 765.90 MAX ELLC= 762.14 

1. 2 5 6.53 761.67 0.00 0.00 763.91 2. 24 0.06 0. 01 765.14 
941. 0. 941. 0. 0. 78. 0. 0. 0. 765.14 
0. 00 o.oo 12.00 0.00 0.000 0.013 0.000 0.000 755.14 100.00 

0.002407 25. 25. 25. 2 0 0 0.00 12.01 112.02 

*SECNO 2.500 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 762.52 

2.50 6. 7 2 762-10 0.00 0.00 764.21 2 .11 0.29 0.01 765.38 
941. 0. 941. 0. 0. 81. 0. 1. 0. 765.38 
0.01 0.00 11.65 0.00 0.000 0.013 0.000 0.000 755.38 100.00 

0.002230 125. 125. 125. 2 0 0 0. 00 12.01 112.02 
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SECNO DEPTH CWSEL CRIWS WSELK &G HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID £NOST 

*SECNO 3.500 

3370 NORMAL BRIDGE,NRO::s 2 MIN ELTRD= 767.00 MAX ELLC= 762.71 

3.50 6.80 762.37 0.00 0.00 764.43 2.06 0.22 0.00 765.57 
941. 0. 941. 0. 0. 82. 0. 1. 0. 765.57 
0. 01 0.00 11. 5 3 o.oo 0.000 0.013 0.000 0.000 755.57 100.00 

0.002169 100. 100. 100. 2 0 0 0.00 12.01 112.02 

*SECNO 4.300 

3370 NORMAL BRIDGE, NRD=- 2 MIN ELTRO= 767.00 MAX ELLC= 762.86 

4. 3 0 6.86 762.58 o.oo 0.00 764.61 2. 03 0.17 0.00 765.72 
941. 0. 941 . 0. 0. 8 2. 0. 1. 0. 765.72 
0.01 0.00 11. 4 3 0.00 0.000 0.013 0.000 0.000 755.72 100.00 

0.002117 80. 8 0. 80. 2 0 0 0.00 12.01 112.02 

*SECNO 4.550 

3370 NORMAL BRIOGE,NRD= 2 MIN £:LTRD= 767.00 MAX ELLC= 762.99 

4.55 6. 4 8 762.47 0.00 0.00 764.74 2.27 0.06 0.07 773.00 
941. 0. 941. 0. 0. 78. 0. 1. 0. 773.00 
0.01 0.00 12.09 0.00 0.000 0.013 0.000 0.000 755.99 150.01 

0.002457 2 5. 25. 25. 2 0 0 a.co 12.00 162.00 

*SECNO 5.000 

3370 NORMAL BRIDGE,NRO= 2 MIN ELTRD= 767.00 MAX ELLC= 763.08 

5.00 6. 53 762.60 0.00 0.00 764.85 2.25 0 .11 0.00 773.09 
941. 0. 941. 0. 0. 7 8. 0. 1. 0. 773.09 
0.01 0.00 12.04 0.00 0.000 0.013 0.000 0.000 756.08 150.01 

0.002427 45. 45. 45. 2 0 0 0.00 12.00 162.00 

*SECNO 7.500 
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SECNo DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANI< ELEV 
Q QLOB QCH QROB ALOB ACH A.ROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 768.00 MAX ELLC= 763.55 

7.50 6.85 763.40 0.00 0.00 765.44 2.04 0.57 0.02 773.56 
941. 0. 941. 0. 0. 52. 0. , 0. 773.56 .. 
0.02 0.00 11.46 0.00 0.000 0.01 J Q.000 0.000 756.55 150.01 

0.002131 250. 250. 250. 3 0 0 0.00 12.00 162.00 

"SECNO 10.000 

3370 NOR.MAL BRIDGE,NRD= 2 MIN ELTRD= 769.00 MAX ELLC= 764.03 

10.00 6.97 764.00 0.00 0. 00 765.97 1. 96 0.52 0.01 774.04 
941. 0. 941. 0. 0. 84.. 0. 2. 0. 774.04 
0.02 0.00 11. 25 0.00 0.000 0.013 0.000 0.000 757.03 150.01 

0.002032 250. 2 5 0. 250. 2 0 0 0.00 12.00 162.00 

*SECNO 12.500 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 771. 25 MAX ELLC= 764.51 

12.50 7 .15 764.66 0.00 0.00 766.61 1. 95 0.64 0.00 774.52 
941. 0. 941. 0. 0. 84. 0. 2. 0. 774.52 
0.03 0. 0 0 11. 21 0.00 0.000 0.013 0.000 0.000 757.51 150.01 

0.003337 250. 250. 250. 12 0 0 -1.83 12.00 162.00 

*SECNO 15.000 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 772. 90 MAX ELLC= 764.98 

15.00 7.51 765.49 0.00 0.00 767.45 1. 95 0.84 0.00 774.99 
941. 0. 941. 0. 0. 84. 0. 3. 0. 774.99 
0. 0 4 0.00 11.22 0.00 0.000 0.013 0.000 0.000 757.98 150.01 

0.003347 250. 250. 250. 2 0 0 -6.19 12.00 162.00 

*SECNO 17.500 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 772.80 MAX ELLC= 765.46 



- - - - - - - - - - - - - - - - - - -
17-DEC-90 17:05:07 PAGE 89 

"",:,r~, .... DEPTH CWSEL CRiW'S WSELK EG HV HL OLOS.S Bi\.liK ELEV ,.. .. ,_~,v 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM.IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC lCONT CORAR TOPWIO ENDST 

17.50 7.87 766.33 0.00 0.00 768. 28 1. 95 0.84 0.00 775.47 
941. 0. 941. 0. 0. 84. 0. 3. 0. 775.47 
0.04 0.00 11. 21 o.oo 0.000 0.013 0.000 0.000 758.46 150.01 

0.003343 250. 250. 250. 2 0 0 -10.48 12.00 162.00 

CCHV:::i 0.300 CEHV= 0.500 
*SECNO 18.280 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 772.80 MAX ELLC= 765.61 

18.28 7.98 766.59 0.00 0.00 768-.54 1. 95 0. 26 0.00 775.62 
941. 0. 9 41. 0. 0. 8 4. 0. 4. 1. 775.62 
0.05 O.QO 11.21 0.QQ Q,QOO 0.013 0.000 (L 000 758.61 150, (!l 

0.003342 78. 78. 78. 2 0 0 -11.82 12.00 162.00 

*SECNO 18.330 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIOGE,NRO= 2 MIN ELTRD= 774. 00 MAX ELLC= 767.10 

18. 33 9.16 767.76 0.00 0. 00 768.82 1. 06 0. 01 0.27 774.00 
941. 0. 941. 0. 0. 114. 0. 4. 1. 774.00 
0.05 0.00 8. 2 8 0.00 0.000 0.013 0.000 0.000 758.60 100.04 

0.001221 5. 5. 5. 3 0 0 -4.91 13.02 113.06 

•SECNO 18.380 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRO= 4 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18. 3 8 9.46 768.06 0.00 0.00 768.90 0. 8 3 0. 01 0.07 ?74.00 
941. 0. 941. 0. 0. 128. 0. 4. 1. 774.00 
0.05 0.00 ? . 33 0.00 0.000 0.013 0.000 0.000 758.60 100.04 

0.001630 5. 5. 5. 2 0 0 -14.67 15.25 116.36 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TU\E VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

*SECNO 18.190 
WATER EL=X5 LINE= 768.213 

3265 DIVIDED FLOW 

18. 39 9. 61 76 8. 21 0.00 0.00 168.86 0.65 0. 00 a.as 774.00 
941. 0. 941. 0. 0. 145. 0. 4. 1. 774.00 
0. 05 0.00 6.47 0.00 0.000 0.013 0.000 0.000 1SB.60 100.04 

0.000844 a. 0. 0. 0 0 0 0.00 15.25 116.36 

*SECNO 18.540 

3 265 DIVIDED FLOW 

3370 NORN.AL BRIDGE,NRD= 4 MIN ELTRD= 714.00 MAX ELLC= 767.10 

18.54 9. 49 768.14 0. 0 0 0.00 768.98 0.84 Q,02 0.09 774,00 
941. a. 9 41. 0. a. 128. 0. 4. 1. 774.00 
0.05 0.00 7. 36 0.00 0.000 0.013 0.000 0.000 758.65 100.04 

0.001648 16. 16. 16. 2 0 0 -15.85 15.31 125.42 

•sECNO 18.541 
WATER EL=XS LINE= 768.296 

3265 DIVIDED FLOW 

18.54 9. 6 5 768.30 0. 0 0 0.00 768. 94 0.64 0. 00 0.06 774.00 
94l. 0. 9 41. 0. 0. 146. 0. 4. 1. 114.00 
O. OS 0.00 6 . 4 4 0. 0 0 0.000 0.013 0.000 0.000 758.65 100.04 

0.000831 0. 0. 0. 0 0 0 0.00 LS. 31 125.43 

"'SECNO 18.550 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME YL08 YCH YROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRO= 12 MIN ELTRD= 774.00 MAX ELLC= 766.30 

18.55 8.97 767.77 0.00 0.00 769.47 1. 70 0.00 0.53 762.55 
941. 0. 941. 0. 0. 90. 0. 4. 1. 762.55 
0. 05 0.00 10.46 0.00 0.000 0.013 0.000 0.000 758.80 109.95 

0.003786 1. 1. 1. 2 0 0 -33.58 15.12 134.99 

*SECNO 19.150 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD"" 12 MIN ELTRD=- 774.15 MAX ELLC= 766.80 

19.15 8.70 768.00 0.00 0.00 769.70 l. 69 0.23 0.00 763.05 
941. 0. 941. 0. 0. 90. 0. 4 . 1. 762.70 
0. 05 o.oo 10.44 0.00 0.000 0.013 0.000 0.000 759.30 109.9:5 

0.003728 60. 60. 60. 2 0 0 -29.58 15.12 134.99 

*SECNO 19.160 

3265 DIVIDED FLOW 

3301 HY CHANGED MORE THAN HVINS 

3310 NORMJ>.L BRIOG&,NRO= • MIN ELTRD= 774.00 MAX ELLC= 761.40 

19. 16 9.70 769.00 0.00 0. 00 769.93 0.93 0.00 0. 23 770.24 
941. 0. 9 41. 0. 0. 12 2. 0. 4. 1. 770.24 
0. 0 S 0.00 1.74 0.00 0.000 0.013 0.000 0.000 759.30 100.00 

0.001950 1. 1. 1. 2 0 0 -24.09 15.04 125.04 

*SECNO 19.280 

3265 DIVIDED FLOW 



- - - - - - - - - - - - - - - - - - -
17-0EC-90 17:05:07 PAGE 92 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWIO ENOST 

3370 NORK.AL BRIOGE,NRD= 4 MIN ELTRD= 774, 00 KAX ELLC= 767.40 

19,26 9.34 766 ,gs o.oo 0.00 769. 99 1.01 0.02 0.04 770.39 
941. 0. 941. o. 0. 116. 0. 4. 1, 770.39 
o.os 0. 00 6.o6 0.00 0.000 Q.013 0.000 0.000 759.64 100.00 

0.002115 12. 12, 12, 2 0 0 -23.86 15.03 117.04 

"SECNO i9.290 

3370 NORK.AL BRIDGE,NRD= 4 MIN ELTRD= 774.00 KAX ELLC= 767.40 

19.29 9. 34 768.98 0.00 0.00 770.00 1.01 0.00 0.00 770.39 
941. 0. 941. o. 0. 116. 0. 4. 1, 770.39 
o.os 0. 00 8. 08 0. 00 0.000 0.013 0.000 0.000 759.64 100.00 

0.001431 1. 1. 1. 0 0 0 -23.78 15.02 115.02 

*SECNO 19.390 

3 3 70 NORMAL BRIDGE, NRD= 2 MIN ELTRD= 714.00 MAX ELLC= 167.70 

19. 39 9. 06 768.76 0.00 0.00 770.25 1.49 0.02 0. 24 776.55 
941. 0. 941. 0. 0. 96. 0. 4. 1, 776.55 
0.05 0. 00 9.81 0.00 0.000 0. 013 0.000 0.000 759. 70 150.00 

0.002292 l O. 10. 10, 2 0 0 -12. 76 12.00 162.01 

*SECNO 19. 400 

33 70 NORMAL BRIOGE,NRD= 2 MIN ELTRD=- 774. 00 MAX ELLC= 767. 70 

19.40 9.06 768.76 0.00 0.00 770.26 1. 49 0.00 0.00 776.55 
941. 0. 9 41. a. 0. 96. 0. 4. 1, 776.55 
0.05 0.00 9. 81 o.oo 0.000 0.013 0.000 0.000 759.70 150.00 

0.002292 1. 1. 1, 0 0 0 -12.76 12.00 162.01 

*SECNO 20.000 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD:::i 771.50 MAX ELLC= 767.90 
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SECNO DEPTH CWSEL CRIWS WSELIC EG HV HL OLOSS BANK ELEV 
0 QLOB QCH QR.OB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL ICC I CONT CORAR TOPWID ENDST 

20.00 9.08 768.92 0.00 0.00 770.40 1.47 0.14 0.01 776.70 
941. o. 941- 0. 0. 97. 0. 4. 1. 776.70 
o.os 0.00 9.74 0.00 0.000 0.013 0.000 0.000 759.85 150.00 

0.002250 60. 60. 60. 1 0 0 -12-24 12.00 162.01 

*SECNO 22.500 

3370 NORMAL BRIDGE, NRO= 2 HIN ELTRD= 771. so MAX ELLC= 768.49 

22.50 9.03 769.48 0.00 0.00 770.97 1. 48 Q.56 0.00 777.31 
941. 0. 941. 0. 0. 96. 0. 4. 1. 777.31 
0.06 0.00 9.77 0.00 0.000 0.013 0.000 0.000 760.46 150.00 

0.002268 2 50. 250. 250. 2 0 0 -11.98 12.00 162.01 

*SECNO 22.510 
WATER EL=X.5 LINE-:= 769. 565 

3370 NORM.AL BRIDGE,NRD= 2 HIN ELTRD= 771.50 MAX ELLC= 768.49 

22.51 9.11 769.56 0.00 0.00 771.05 1.48 0.00 0. 00 777.31 
941. 0. 941. 0. 0. 96. 0. 4. 1. 711.31 
0. 0 6 0. 00 9.77 0. 0 0 0.000 0.013 0.000 0.000 760.46 150.00 

0.002268 0. 0. 0. 0 0 0 -12-94 12.00 162,01 

CCHV= 0.300 CEHV= 0.500 
•sECNO 22.100 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 771. 50 MAX ELLC= 168.50 

22.10 9.10 769.60 0.00 0. 00 771. 10 1.49 0.05 0.01 771.50 
941. 0. 94.l. 0. 0. 96. 0. 5. 1. 171.50 
0.06 !LOO 9, 81 o.oo 0.000 0.013 0.000 0.000 760.50 150.00 

0.002293 20. 20. 20. 0 0 0 -13.33 12.01 162.01 

•SECNO 23.000 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 771.50 MAX ELLC= 768.56 

23.00 9.11 769.67 0.00 0.00 771.17 1 . 4 9 0.07 0.00 771.56 
941. 0. 941. 0. 0. 96. 0. 5. 1. 771.56 
0. Qfj 0.00 9.81 0.00 0.000 0.013 0.000 0.000 760.56 150.00 

0.002293 JO. JO. 30. 0 0 0 -13. 3 2 12. 0 l 162.01 
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SECNO DUTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 23.100 
WATER EL=XS LINE= 769.773 

3370 NORK.AL BRIDGE,NRD= 2 MIN ELTRD=- 771. so MAX ELLC= 768.56 

23.10 9. 21 769. 77 0.00 0.00 771. 2 7 1. 49 0.00 o.oo 771.56 
941. 0. 941. 0. 0. 96. 0. 5. 1. 771.56 
0.06 o.oo 9.81 o.oo 0,000 0.013 0.000 0.000 760.56 150.00 

0.002293 0. 0. 0. 0 0 0 -14.59 12.01 162,01 

•s&CNO 23. 500 

3370 NORMAL BRIDGE,NRD=- 2 MIN ELTRO= 771.50 MAX ELLC= 768.68 

23.50 9.20 769.89 0.00 0.00 77 1. 3 8 1. 49 0.11 o.oo 171.68 
941. 0. 941. 0. 0. 96. 0. 5. 1. 771. 6 8 
0.06 o.oo 9.81 0.00 0.000 0.013 0.000 0.000 760.68 150.00 

0.002293 50. so. so. 0 0 0 -14.59 12.01 162.01 

*SECNO 23.520 

3370 NORM.AL BRIDGE,NRD= 2 MIN EL'l'RO::::. ,-11.10 MAX 'ELLC= 769.00 

23.52 9.82 770.52 0. 0 0 0. 00 771. 53 1.01 0. 00 0.14 771.50 
941. 0. 9 41. 0. 0. 116. 0. 5. 1. 111.50 
0.06 0.00 8.08 0.00 0.000 0 .013 0.000 0.000 160.10 150.00 

0.001393 2. 2. 2. 2 0 0 -21.38 14.09 164.09 

"'SECNO 23.620 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRO= 171.50 KAX ELLC= 169.00 

23.62 9.88 170.S8 0.00 0.00 771.55 0. 98 0.01 0.01 111.50 
1315. 0. 1315. 0. 0. 166. 0. 5. 1. 111.50 

0.06 o.oo 7.93 0.00 0.000 0.01) 0.000 0.000 160.10 150.00 
0.001145 10. 10. 10. 2 0 0 -31.64 20.01 170.01 

"'SECNO 23.630 

;,,,,,,,l,'••'L, L', 
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SECNO DEPTH CWSEL CRIWS WSELK EG KV BL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEP'T/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

WATER EL=XS LINE:::i 770.828 

3370 NORN.AL BRIDGE,NRD= 4 MIN ELTRD= 771.50 MAX ELLC:::o 769.00 

23.63 10.13 770.83 0.00 0.00 771.80 0.98 0.00 0.00 771.50 
1315. 0. 1315. 0. 0. 166. 0. 5. 1. 771.50 

0. 06 0.00 7.93 0.00 0.000 0.013 0.000 0.000 760.70 150.00 
0.001145 0. 0. 0. 0 0 0 -36.64 20.01 170.01 

11tSECNO 23.770 

3370 NORMAL BRIDGE,NRD= 6 MIN ELTRD= 771. 20 MAX ELLC= 769.00 

23.77 10.10 770.84 0.00 0.00 771.83 0.98 0. 0 2 0.00 771.54 
1315. 0. 1315. 0. 0. 165. 0. 5. 1. 771.54 

0. 06 0.00 7.96 0.00 0.000 0.013 0.000 0.000 760.74 150.00 
0.001159 15. 15. 15. 2 0 0 -36.87 20.01 170.01 

"SECNO 23.930 

3370 NORMAL BRI OGE, NRD= 2 MIN ELTRD= 771.50 MAX ELLC= 768.80 

23.93 10.01 770.78 0. 00 0.00 771.93 1. 15 0.02 0.08 771.57 
8 2 7. 0. 827. 0. 0. 96. 0. 5. 1. 771.57 
0. 06 0.00 8.60 0.00 0.000 0.013 0.000 0.000 760.77 150.00 

0.001756 16. 16. 16. 2 0 0 -23.85 12.01 162.01 

*S&CNO H .000 

3370 NORMAL BRIDGE, NRD::::z 2 MIN ELTRD= 771.50 MAX &LLC= 768.82 

2 4. 0 0 10.00 770.79 0.00 0.00 771.94 1. 15 0. 01 0.00 771.59 
8 2 7. 0. 827. 0. 0. 96. 0. 5. 1. 771.59 
0.06 0.00 8.60 0.00 0.000 0. 013 0.000 0.000 760.79 150.00 

0.001756 7. 7. 7. 0 0 0 -23. 85 12.01 162.01 

*SECNO 24.100 
WATER EL=X5 LINE= 770.834 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELN.IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I CONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE ,NRD= 2 MIN ELTRD= 771.50 MAX E:LLC= 768.82 

24..10 10.04 770.83 0.00 0.00 771.98 1.15 0.00 0.00 771.59 
827. 0. 827. 0. 0. 96. 0. 5. 1. 771.59 
0.06 0.00 8.60 0.00 0.000 0.013 0.000 0.000 760.79 150.00 

0.001756 0. 0. 0. 0 0 0 -24.27 12.01 162.01 

*SECNO 25.000 

3370 NORM.AL BRIOGE,NRD= 2 MIN ELTRO= 771.50 MAX E:LLC= 769.06 

25.00 9.97 771.01 0.00 0.00 772.16 1.15 0.18 0.00 771.84 
827. 0. 827. 0. 0. 96. 0. 5. 1. 771.84 
0.07 0.00 8.60 0.00 0.000 0.013 0.000 0.000 761.04 150.00 

0.001756 100. 100. 100. 2 0 0 -23.44 12.01 162.01 

*SECNO 27.500 

3370 NORMAL BRIDGE,NRD=- 2 MIR ELTRD= 173.00 MAX ELLC= '169. 62 

2 7. 50 9.80 771.44 0.00 0.00 772.61 1.16 0.44 0.01 772.45 
a 21. 0. 8 2 7. 0. 0. 96. 0. 6. 1. 772.45 
0.07 0. 00 8. 65 0.00 0.000 0. 013 0.000 0.000 761.65 150.00 

0.001788 250. 250. 250. 2 0 0 -21.97 12. 01 162.01 

ll'SECNO 26.560 

3370 NORM.AL BRIDGE,NRD= 2 MIN ELTRD= 773.50 MAX ELLC= 769.93 

28.56 9.75 771.65 0.00 0.00 772.80 l. 15 0. 19 0.00 772.71 
827. 0. 827. 0. 0. 96. 0. 6. 1. 772.71 
0.08 0. 00 8.60 0.00 0.000 0.013 0.000 0.000 761.91 150.00 

0.001757 106. l O 6. 106. 2 0 0 -20.73 12.01 162.01 

"SECNO 28.570 
28.57 10.34 772.25 0.00 0. 00 772.94 0.69 0.00 0.14 772.71 

827. 0. 8 2 7. 0. 0. 12 4. 0. 6. 1. 772.71 
a.ca 0.00 6. 6 6 0.00 0.000 0. 013 0.000 0.000 761.91 150.00 

0.000573 I. 1. 1. 2 0 0 0.00 12.01 162.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

*SECNO 28.650 
3280 CROSS SECTION 28.65 EXTENDED 0.04 FEET 

330i HV CHANGED MORE THAN HVINS 

28.65 11. 03 773.03 0.00 o.oo 773.12 0. 0 8 0.00 0.18 773.00 
827. 0. 827. 0. 0. 354. 0. 6. 1. 773. 00 
0.08 o.oo 2.33 0.00 0.000 0.013 0. 00 0 0.000 762.00 100.00 

0.000034 8. 8. 8. 2 0 0 0.00 32.20 132.20 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0. 00 1.00 3.30 32.00 0.00 0.00 0.00 0.00 762.00 762.00 

"SECNO 28.660 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

fl *."fl." fr* 773.12 0.00 1308, 0. 0. 0. 762.00 765.00 

2 8. 6 6 11.41 773.41 0.00 0. 00 773.61 0.20 0. 49 0.00 775.00 
1310. 0. 1310. 0. 0. 365. 0. 6. 1. 775.00 
0.08 0.00 3.59 0.00 0.000 0.013 0.000 0.000 762.00 100.00 

0.000079 1. 1. 1. 2 0 g 0. 00 3 2. 01 132.01 

CCHV::::t 0.100 CEHV= 0. 300 
*SECNO 28.990 

28.99 13.58 77 3. 58 0.00 0.00 773.63 0. 0 5 0. 00 0. 0 2 772.00 
1310. 10. 115 2. 14 8. 32. 621. 162. 6. 1. 765.00 

0. 08 0.32 1. 85 0.91 0 .040 0.035 0.040 0.000 160.00 110.21 
0.000101 44. 33. 50. 2 0 0 0.00 173.56 283.77 

• SECNO 29.310 
29.Jl 13. 62 773.62 0.00 o.oo 773.64 0. 0 2 0.00 0. 00 765.00 
13 10. 73. 1174. 62. 144. 971. 124. 7. 1. 765.00 
0. 09 0.51 1.21 0.50 0.040 0.035 0.040 0.000 760.00 141.49 

0.000028 4 5. 32. 60. 2 0 0 0.00 137.23 278.72 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENOST 

•SECNO 30.130 
30.13 13.59 773. 59 0.00 0.00 773.65 0.06 o.oo 0.01 765.00 
1310. 292. 841. 177. 268. 358. 164. •• 1. 765.00 

0. 10 1. 09 2.35 1.08 0.040 0.035 0.040 0.000 760.00 117.51 
0.000124 72. 82. 72. 2 0 0 0.00 130.67 248.19 

•SECNO 30.630 
30.63 13.60 773.60 0.00 0.00 773.66 0.06 0.01 0.00 765.00 
1310. 292. 841. 177. 268. 358. 164. 10. 1. 765.00 

0.11 1. 09 2.35 1.08 Q.040 o.035 0.040 0.000 760.00 117.52 
0.000124 22. 50. 71. 0 0 0 0.00 130.67 248.19 

•SECNO 31.670 
31. 61 8.56 11]. 56 0.00 0.00 173.11 0.15 0.02 0.03 776.00 
1310. 0. 1310. 0. 0. 428. 0. 11. 2. 776.00 

0.12 0.00 3. 06 0.00 0.000 0.035 0.000 0.000 765.00 100.00 
0.000439 124. 104. 136. 3 0 0 0.00 50.01 150.01 

CCHV= 0.300 CEHV= 0.500 
"SECNO 31.770 

31.77 8. 3 2 773.32 0. 00 0.00 773.96 0. 64 0.00 0. 25 776.50 
1310. 0. 1310. 0. 0. 204. 0. 12. 2. 776.50 

0.12 0.00 6.42 0.00 0.000 0.013 0.000 0.000 165.00 100.01 
0.000368 10. 10. 10. 2 0 0 0.00 25.01 125.01 

"SECNO 32.060 
32.06 8 .11 773.11 0.00 0.00 774.18 1.07 0.00 0.21 778.00 
1310. 0. 1310. 0. 0. 15 8. 0. 12. 2. 778.00 

0.12 0.00 8. 28 0.00 0.000 0.013 0.000 0.000 765.00 100.01 
0.000709 •• •• •• 2 0 0 0.00 20.00 120.01 

"SECNO 32.070 

3370 NORMAL BRIDGE,NRO= 8 MIN ELTRO= 778.00 MAX ELLC= 773.00 

32.07 8.07 773.07 0.00 0.00 774.22 1.16 0.00 0.05 778.00 
1310- 0. 1310. 0. 0. 152. 0. 12. 2. 778.00 

0.12 0.00 8. 63 0.00 0.000 0.01] 0.000 0.000 765.00 100.01 
0.001400 1. 1. 1. 2 0 0 -5.40 20.00 120.01 
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SECHO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BAN'K ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICORT CORAR TOPWIO £NOST 

*SEC.NO 33.1S0 

3370 NORMAL BRIDGE,NRD= 8 MIN E:LTRD= 778.00 MAX ELLC= 773. 33 

33,15 7.87 773.20 0.00 o.oo 774.36 1. 17 0.14 0.01 778.33 
1310. 0. 1310. 0. 0. 151. 0. 12. 2. 778.33 

0.12 0.00 8.67 0.00 0.000 0.013 0,000 0.000 76S.33 100.01 
0.001136 108. 108. 108. 2 0 0 -2.21 20.00 120.01 

*SECNO 33.160 
3 3 .16 7.93 773.27 0.00 o.oo 774. 38 1.12 0.00 0.02 778.33 
1310. 0. 1310. 0. 0. 155. 0. 12. 2. 778.33 

0.12 0. 00 8. 47 0.00 0.000 0.013 0.000 0.000 765.33 100.01 
0.000755 1. 1. 1. 2 0 0 0.00 20.00 120.01 

*SECNO 33.260 
:n.26 1.91 773.27 0.00 0.00 774.39 1.12 0.01 0.00 778.36 
1310. 0. 1310. 0. 0. 154. 0. 12. 2. 778.36 

0 .12 0.00 8.50 0.00 0.000 0.013 Q.000 0.000 765.36 100.01 
0.000762 10. 10. 10. 2 0 0 0.00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe DWP BAREA ss ELCHU ELCHO 
o.oo 1.00 3.30 20.00 0.00 0.00 0.00 0.00 765. 20 765. 20 

*SECNO 3 3. 270 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC &LTRD 
AREA ......... ,.. .... 774. 23 o.oo 1310. 0. 0. 0. 765.20 767.80 

3 3. 27 9. 3 8 774.74 0 00 o.oo 775.53 0.79 1. 14 0.00 778.37 
1310. 0. 1310. 0. 0. 184. 0. 12. 2. 778.37 

0 .12 0. 00 7. 13 0. 00 0,000 0.013 0.000 0.000 765.]7 100. 01 
0.000473 1. 1. 1. 2 0 7 0.00 2 0. 01 120. 01 
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SECNO DEPTH CWSEL CRIWS WSELK EG RV KL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENOST 

*SECNO 33.740 
33.74 9.24 774.75 0.00 o.oo 775.57 0.82 0.02 0.01 778.51 
1310. 0. 1310. 0. 0. 181. 0. 12. 2. 778.51 

0 .13 0.00 7.25 0.00 0.000 0.013 0.000 0.000 765.51 100.01 
0.000494 48. 48. 4R. 2 0 0 o.oo 20.01 120.01 

*SECNO 33.750 

3370 NORM.AL BRIDGE,NRO-= • MIN ELTR.D= 780.00 MAX ELLC= 773.52 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 778.51 ELREA:::t 778.51 

33.75 9'. 10 714.62 0.00 0.00 775.71 1.10 0. 00 0.14 778.51 
1310. 0. 1310. 0. 0. 156. 0. 12. 2. 778.51 

0. 13 0. 00 8. 4 0 0. 0 0 0.000 0.013 0.000 0.000 765.51 100.01 
0.001313 1. 1. 1. 2 0 0 -22.00 20.01 120.01 

*SECNO 34.710 

3370 NORMAL SRI OGE, NRD= 8 MIN ELTRD= 780.00 MAX ELLC= 773.81 

34. 71 8.95 774.76 0.00 0.00 775.84 l,08 Q.13 0. QQ 77!!, !!1 
1300. 0. 1300. 0. 0. 156. 0. 13. 2. 778.81 

0 .13 0.00 8.34 0.00 0.000 0.013 0.000 0.000 765.81 100.01 
0.001293 96. 9 6. 96. 2 0 0 -19.07 20.01 120.01 

"SECNO 34. 720 
3 4. 7 2 9. 3 4 775.14 0.00 0. 00 775.93 0.79 o.oo 0.09 778.81 
1300. 0. 1300. 0. 0. 18 3. 0. 13. 2. 778.81 

0.13 0.00 7.11 0.00 0.000 0.013 0.000 0.000 765.81 100.01 
0.000472 1. 1. 1. 2 0 0 o.oo 20.01 120.01 

•sECNO 34.800 
34.BO 9.31 775.l5 0.00 o.oo 775.94 0.79 o.oo 0.00 778.83 
13 0 0. 0. 1300. o. 0. 18 2. 0. 13. 2. 778.83 

0.13 0.00 7.13 0.00 0.000 0.013 0.000 0.000 765.83 100.01 
0.000476 8. 8. 8. 2 0 0 0. 00 20.01 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB nru QR.OB ALOB ACH AROB VOL TWA Lfil' .. r/HIGHT 'I( ..... 

TIME VLOB VCR VROB XNL XNCH XNR WTN EL.KIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL ICC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe DWP BAREA ss ELCHU ELCHO 
o.oo 1.00 3.30 20.00 o.oo 0.00 0.00 0.00 765.80 765.80 

11 SECNO 34.810 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

t, 11 t, t, t, t, 1111 It t, 775.90 o.oo 1300. 0. 0. 0. 765.77 768.67 

34.8i 10.34 776.18 0.00 0.00 776.81 0.64 0. 8 8 o.oa '718. 8 3 
1300. 0. 1300. 0. 0. 203. 0. 13. 2. 778.83 

0.1] 0.00 6.41 0.00 0.000 0.01] 0.000 0.000 765.83 100.00 
0.000357 1. 1. 1. 2 0 8 0. 00 20.01 120.02 

11 SECNO 36 .210 
]6.21 9. 94 776.20 0. 0 0 0.00 776.89 0. 69 0. 05 0.03 779.26 
1300. 0. 1300. 0. 0. 195. 0. 13. 2. 779.26 

0.14 0.00 6.67 0. 00 0.000 0.013 o.aoo 0.000 166.26 100.01 
0.000398 14 0. 14 0. 14 0. 2 0 0 o.oo 20.01 120.01 

,.SECNO 38.050 
38.05 9.43 116.24 0.00 0.00 777.01 0.77 o.os 0.04 779.81 
1300. 0. 1300. 0. 0. 185. 0. 14. 2. 779.81 

0. 14 0.00 7.04 0.00 0.000 0.013 0.000 0.000 766.81 100.01 
0.000459 18 4. 184. 184- 2 0 0 o.oo 20.01 120.01 

*SECNO 38.060 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 780.00 MAX ELI.Cs 774.82 

38.06 9.25 716.06 0.00 0.00 777.19 1.13 o.oo 0.18 779.81 
1300. 0. 1300. 0. 0. 152. 0. 14. 2. 779.81 

0. 14 o.oo 8.55 0.00 0.000 0.013 0.000 0.000 766.81 100.01 
0.0014.08 1. 1. 1. 2 0 0 -28.87 20.01 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG KV KL OLOSS BANK ELEV 
Q QLOB QCK QROB ALOB ACK AROB VOL TWA LEFT/RIGHT 
TIME VLOB YCK VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOSR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 39.760 

3370 NORMAL BRIDGE,NRO= 8 NIN ELTRD= 780.00 MAX ELLC=- 115. 34 

39.76 8.97 776.30 o.oo o.oo 777.43 1 .. 13 1L24 0.00 780.33 
1300. 0. 1300. 0. 0. 152. 0. 15. 2. 780.33 

0.15 0.00 8.55 0. 0 0 0.000 0.013 0.000 0.000 767.33 100.01 
0.001408 170. 170. 170. 2 0 0 -23.27 20.01 120.01 

*SECNO 39.770 
39.77 9.45, 776.78 0. 0-0 0.00 717.54 0.77 0.00 0.11 780.33 
1300. 0. 1300. 0. 0. 18 5. 0. 15. 2. 780.33 

0.15 0.00 7.03 0. 00 0.000 0.013 0.000 0.000 76 7. 3 3 100.01 
0.000456 , , , 

2 0 0 0. 00 20.01 120.01 .. . . . . 
*SECNO 39.860 

39. 86 9. 4 2 776.78 a.co 0.00 777.55 0.77 0.00 0.00 780.36 
1300. 0. 1300. 0. 0. 184. 0. 15. 2. 780.36 
0.15 0.00 7.05 o.oo 0.000 0.013 0.000 0.000 767.36 100.01 

0.000460 •• 9. 9. 2 0 0 o.oo 20.01 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe DWP BAREA ss ELCHU ELCHO 
0.00 1.00 3. 30 20.00 0.00 0. 00 0. 00 0. 00 76 7. 4.0 161. 4,0 

*SECNO 39.870 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
ARE:A 

********* 777.60 0. 00 1300. 0. 0. 0. 76 7. 4 0 770.30 

3 9. 8 7 10.47 777.82 0.00 0.00 778.45 0.62 0.90 0.00 780.36 
13 00. 0. 13 0 0. 0. 0. 205. 0. 15. 2. 780.36 

0.15 0.00 6.33 o.oo 0.000 0.013 0.000 0.000 767.36 100.00 
0.000346 1. 1. 1. 2 0 s o.oo 20.01 120.02 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL !DC ICONT CORAR TOPWID £NOST 

*SECNO 41.590 
41. 59 10.00 771. 8 6 0.00 0.00 778.53 0.67 0.06 0.03 780.86 
1290. 0. 1290. 0. o. 196. 0. 15. 2. 780.86 

0,16 o.oo 6. 59 0.00 0.000 0.013 0.000 0.000 767.86 100.01 
0.000386 172. 172. 172. 2 0 0 0.00 20.01 120.01 

*SECNO 43.350 
43.35 9. 50 777.90 0.00 0.00 778.64 0.75 0.07 0.04 781.40 
1290. 0. 1290. 0. 0. 186. 0. 16. 2. 781.40 

0.16 o.oo 6.94 0.00 0.000 0.013 0.000 0.000 76 8. 4 0 100.01 
0.000444 176. 176. 176. 2 0 0 0.00 20.01 120.01 

*SECNO 43.360 

3370 NORMAL BRIDGE,NRD:::z 8 MIN ELTRD= 780.20 MAX ELLC= 776.41 

43.36 9. 32 777.71 0.00 0.00 778.83 1.12 0.00 Q .18 781. 40 
1290, 0. 1290. 0. 0. 152. 0. 16. 2. 781.40 

0.16 0.00 a. 48 0.00 0.000 0.013 0.000 0.000 768.40 100.01 
0.001385 1. 1. 1. 2 0 0 -30.15 20.01 120.01 

*SECNO 45.860 

3370 NORMAL BRIDGE,NRO,,. 8 MIN ELTRD= 780.20 MAX ELLC= 777.17 

45.86 8. 9 0 778.06 0.00 0.00 779.18 1.12 0.35 o.oo 782.16 
1290. 0. 1290. 0. 0. 15 2. 0. 1 7. 2. 782.16 

0.17 o.oo 8. 4 8 0.00 0.000 0.013 0.000 0.000 169.16 100.01 
0.001385 250. 250. 250. 2 0 0 -21.79 20.01 120.01 

*SECNO 45.870 
45.87 9.36 778.52 0.00 0.00 779. 2 8 0.76 0.00 0.11 782.16 
1285. 0. 1285. 0. 0. 183. 0. 17. 2. 782.16 

0.17 o.oo 7.01 0.00 0.000 0.013 0.000 0.000 769.16 100.01 
0.00045S 1. 1. 1. 2 0 0 0.00 20.01 120.01 

*SECNO 45.970 
45.97 9. 3 3 778.52 0.00 0.00 779.29 0.77 0.00 o.oo 782.19 
128 5. 0. 1285. 0. 0. 183. 0. 1 7. 2. 782.19 

0.17 o.oo 7. 0 4 0.00 0.000 0.013 0.000 0.000 769.19 100.01 
0.000463 10. 10. 1 0. 2 0 0 0.00 20.01 120.01 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
o.oo 

*SECNO 45.980 

XKOR 
1.00 

CWSEL 
QCH 
VCH 
XLCH 

COFQ 
3.30 

PRESSURE AND WEIR FLOW 

EGPRS 

•• 11 .... * * .. 

EGLWC 

779.30 

45.98 
12 8 5. 

0 .1 7 
Q.000353 

*SECNO 48.330 
4 8. 3 3 
1285. 

0 .18 
Q.000424 

*SECNO 48.340 

10.30 
0. 

0.00 
1. 

9. 63 
0. 

0.00 
235. 

H3 

0.00 

779.49 
1285. 

6.36 
1. 

779.54 
1285. 

6. 81 
235. 

CRIWS 
QROB 
VROB 
XLOSR 

ROLEN 
20.00 

QWEIR 

1287. 

o.oo 
0. 

0.00 
1. 

0.00 
0. 

O,QQ 
23 5. 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

BWC 
0.00 

QPR 

0.00 
0. 

0.000 
2 

0.00 
0. 

Q,QQQ 
2 

0. 

780.L2 
202. 

0.013 
0 

780.26 
189. 

0.013 
0 

HV 
AROB 
XNR 
ICONT 

BWP 
0.00 

HL 
VOL 
WTN 
CORAR 

BAREA 
0.00 

BAREA 

0. 

TRAPEZOID 
AREA 

0.63 
0. 

0.000 
7 

0.72 
0. 

0.000 
0 

0. 

O.Sl 
11. 

0.000 
0. 0 0 

0. 0 9 
18. 

0.000 
o.oo 

3370 NORMAL BRIDGE,NRO= 8 MIN ELTRD= 784.70 MAX ELLC= 777.92 

48.34 
12 8 5. 

0.18: 
Q.001376 

*SECNO 49.240 

9. 4 4 
0. 

O.QQ 
1. 

179.35 
1285. 

a. 4.s 
1. 

0.00 
0. 

IJ.QO 
1. 

0.00 
0. 

0.000 
2 

780.45 
152. 

0. 013 
0 

1.11 
0. 

C..000 
0 

3310 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 784.70 MAX ELLC= 778.20 

49.24 
12 8 5. 

U • .1.0 

Q.001376 

9. 2 8 
0. 

' " u. vv 

90. 

179.47 
1285. ... 

0. 'll.::J 

90. 

0.00 
0. 

90. 

0 00 
0. 

0.000 

780.58 
L 52. 

0.013 
0 

1.11 
0. 

0.000 
0 

o.oo 
l 8. 

0.000 
-32.60 

0 .12 
19. 

0.000 
-29.58 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

ss 
0.00 

ELLC 

769.20 

0.00 
2. 

769.19 
20.01 

0.05 
2. 

169.91 
20.01 

0.19 
2. 

169.91 
20.01 

0.00 
2. 

770.i9 
20.01 

ELCHU 
769.20 

ELTRD 

771.90 

182.19 
782.19 

100.00 
120.02 

782.91 
782.91 

100.01 
120.01 

782.91 
782.91 

100.Cl 
120.01 

783.19 
783.19 

iOO. 01 
120.01 

-

ELCHO 
769.20 

- - - - -
PAGE 104 
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SECRO DEPTH CWSEL CRIWS WSELK EG KV KL OLOSS BANK ELEV 
Q QLOB QCK QROB ALOB ACK AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

111 5£CNO 49.250 
49.25 9.83 780.01 0.00 0.00 780.70 0.69 0. 00 0. 13 783.19 
1285, 0. 1285. 0. 0. 19 3. 0. 19. 2. 783.19 
0.18 0.00 6,67 0.00 0.000 0.013 0.000 0.000 770.19 100.01 

0.0004QQ .L L 1. 2 0 0 0.00 20.01 120.01 

*SECNO 49.340 
49.34 9.80 780.02 0.00 0.00 780.71 0.70 0.00 0.00 783.21 
1285. 0. 1285. 0. 0. 19 2. 0. 19. 2. 783.21 

0.19 0.00 6. 69 0.00 0.000 0.013 0.000 0.000 770.21 100.01 
0.000404 9. 9. 9. 2 0 0 0.00 20.01 120.01 

SPECIAL BRIDGE 

SB XK XKOR COP'Q ROLEN BWC BWP BAREA ss ELCHU ELCHO 
o.oo 1.00 3.30 20.00 0.00 0. 00 o.oo 0.00 769.70 769.70 

11 SECNO 49.lSO 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

• *.fr***** 780.20 0.00 1284. 0. 0. 0. 770.20 773.10 

49.35 10.74 780.95 0. 00 0.00 781.53 0.58 0. 8 2 0.00 783.21 
1285. 0. 12 8 5. 0. 0. 211. 0. 19. 2. 783.21 

0.19 0. 00 6. 10 0.00 0.000 0. 013 0.000 0.000 770.21 100.00 
0. 000315 1. 1. 1. 2 0 7 0.00 2 0 . 01 120.02 

"SECNO 50.410 
so. 41 10.45 780.97 0.00 0.00 781. 58 0. 61 0.03 0. 0 2 783.52 
1285. 0. 1285. 0. 0. 205. 0. 19. 3. 783.52 
0.19 0.00 6.27 0. 00 0.000 0. 013 0.000 0.000 770.52 100.00 

0.000339 106. 106. 106. 2 0 0 0.00 20.01 120.02 

"SE:CNO 51. 550 
51. 55 10.07 780.99 0.00 0. 00 781.64 0.66 0. 0 4 0.02 783.92 
1285. 0. 1285. 0. 0. 19 7. 0. 20. 3. 783.92 

0 .19 0.00 6. 51 0.00 0.000 0.013 0.000 0.000 770.92 100.00 
0.000375 114. 114. 114. 2 0 0 0. 00 2 0 . 01 120.02 
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TC POND DIVERSICN:RATING CURVE METHOD FOR EVALUATit:G THE DIVERSION 

ASQ 
482.88 

QCOHP 
488.47 

ERRAC 
1.15 

TASQ 
482.88 

TCQ 
488.47 

TABER 
1. 15 

NITER 
12 

- -
DSWS 
773.415 

TC JUNCTION BOX OIVERSION:RATING CURVE METHOD POR EVALUATING THE DIVERSION 

ASQ 
314.01 

QCOHP 
318.10 

ERRAC 
1. 23 

TASQ 
856.94 

TCQ 
867.16 

TABER 
1. 19 

NITER 
12 

DSWS 
770.578 

- - - - - - -
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USWS DSSNO USS NO 
773.415 28.660 28.660 

USWS DSSNO USSNO 
770.578 23.620 23.620 
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HEC-2 WATER SURFACE PROFILES 

Version 4. 6. O; February 1991 

RUN DATE 28JUL92 TIME 14:06:28 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

xxxxx 
X X 
X 
X xxxxx 
X 
X X 

xxxxx 

XXX.<X 
X X 

X 
XXX:<X 

X 
X 
X.\). { \:{X 

• 
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 
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THIS RUH EXECUTED 2SJUL92 14:06:3( 
""" "" ~ •• ,. ........ "*"*"*""'"" ............ . 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.0; ,rebruar-y 1991 ................... ,., .... ,. ................ . 
Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 EXISTING B'{PASS DIVERSION (POND-JUNCTION) 500-YEAR 
T) JTP 10/30/86 (RATINGEE2.HECJ REVISED DEH 9/22/89, 7/17/92 BAS 

JI ICBECK INQ NINV !DIR STRT METRIC HVINS Q WSEL FQ 

2.0 770.44 

J2 NPROf' IP LOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

1.0 -1.0 

J) VARIABLE CODES FOR SUMMARY PRINrOCJT 

i 5, 0. 0 

HC 0.015 0.015 0.015 
QT '. 0 1315. 1315, 1315. 1315. 
XI 23.62 8. 15 0, 170.01 0. o. 0. 
BT 4. 150. 771. 5 769. 15 9. S 771.5 769. 16 0. 5 7 7 l, 5 769, 
BT 170.01 7 71. 5 769. 
GR 7 71. 5 100. 771. 5 150. 760.7 150.01 760.7 15 9. 5 7 60. 7 160. 5 
GR 760.7 1 7 0. 7 71 • 5 170.01 7 7 1 • 5 200. 

Xl 23.6) • 1 . 1 . 1 
X2 1. 
XS -4. • 25 • 25 .25 • 25 

QT 4. 200. 300. 400. 600. 
Xl 2 J. 93 . . 100. 10 8. 2 30. ) 0 . )0. 
BT 2. 100. 780. 771.67 108.2 780. 771. 67 
GR 771. l 100. 760.7 100.l 760.1 1oe.1 711.l 108.2 

XI '. 0 
1 11. 100. 108.5 1.0 1.0 1.0 . '7 

BT 2. 0 100. 780.0 771.67 108. 5 780. 771. 67 
GR 771. 1 100. 766.l 100.5 7 66. l 101. 7 6 5. 1 1 a 1. 1 763.B5 102.5 
GR 76J.56 104. 25 763.85 106. 765.l 10 7. 5 766.1 107.51 ?66.1 108.0 
GR 771-1 108.5 

" '. 1 100. 100. 100. ·" .<2 1. 
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Xl 5. 2 JOO. 300. 300. • 60 
X2 1. 

Xl 5. J 60. 60. 60. • 2 J 
X2 l. 

Xl 5.' 6.0 100.25 108.25 l. l. l. 
BT 2. 100.25 775.0 771. 9 108.25 7 7 5, 0 7 7 1. 9 
GR 778.0 100. 771. 9 100.01 764.9 100.02 764.9 108.02 771. 9 108.03 
GR 780.0 108.04 

Xl 5. 5 25. 25. 2 5. • a o 
X2 1. 
XS - 4. • 08 . 09 . 11 • 14 

Xl 5. 6 4. 100. 10 9. 2 2. 2. 2. 
BT 2. 100. 7 7 5. 7 7 l . 109.2 7 7 5. 771. 
GR 111. a 10 0 • 7 6 5. 10 0. 1 765. 109.l 771. 10 9. 2 

Xl 5. 7 20. 20. 20. 
X2 l. 

NC • 04 • 0' .OJS • 1 . ) 
Xl 5. 8 4. 100. 10 9. 2 1. 1. 1. 
GR 771. 100. 76]. 100. l 763. 10 9. 1 7 71. 109·. 2 

QT '. 1310. 1310. 1310. 1310. 
Xl 28.99 B. 12 a. 14 8. 1 20. 20. 20. 
GR 7 7 4. 100. 772. 15 0. 765. 1 7 5. 7 60, 185. 760. 2 0 5. 
_GR 7 6 5. 215. 7 7 2. 2 4 0. 774. 2 9 5. 
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THIS RUN t:Xt:l.'.U'J.'t:LJ 28JUL92 14:06:4( 

""***"*""*"""""" **""*""""""'*""" **** "" 
BEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 199 1 

"""*" """"" ""*" """ """. ""**"*"""" ""** *" 

NOTE- ASTERISK I • I AT LEFT OF CROSS-StCTION NUMBER INDICATES MtSSAGE IN SUMMARY OF tRRORS LIST 

JTP 10/30/86 (RATINGEE 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCR ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10"K5 VCH AREA .OlK 

23.620 0.00 771.50 769.00 760.70 1315.00 770.44 0.00 77 l. 4 2 15. 2 5 7. 9 13 165.92 336.76 
23.620 0.00 771. 5 0 769.00 760.70 1315.00 770.44 0.00 771. 4 2 15. 2 5 7. 93 165. 92 336.76 
23.620 0.00 77 1. 5 0 769.00 760.70 1315.00 770.44 o.oo 771 42 15. 2 5 7. 9 3 165.92 ))6.76 
2], 620 o.oo 77 L 5 O 769,00 760,70 1315 , 00 770,44 0,00 77L 42 15,25 7. 93 165,92 ]]6,76 

23.630 0. 1 0 771.50 7 69. 0 0 760.70 l 3 1 5 00 770.69 0.00 7 7 1. 67 15.25 7. 9 3 16 5. 92 336.76 
23.630 0. 1 0 77 1. 5 0 769.00 760.70 1315,00 770.69 0.00 7 7 1. 67 15.25 7. 9 3 165.92 ))6.76 
2). 6)0 0.10 771.50 769.00 760.70 1315,00 770.69 0.00 771.67 15.25 7. 9 3 165.92 3)6.76 

23.630 0.10 77 1. 5 0 769.00 760.70 1315.00 770.69 0.00 771.67 15.25 7. 9 3 165.92 336.76 

23. 930 J0.00 780.00 771.67 760.70 200.00 771.61 0. 00 771.69 1 • 2 2 2. 26 8 8. 4 4 180.85 . 2).9)0 J0.00 780.00 771.67 760.70 J00.00 771. 51 0.00 771. 69 2. 81 3. 4 2 8 7. 6 4 178.90 
23.930 J0.00 780.00 771.67 760.70 400.00 771.)7 0.00 7 7 1. 7 0 5. 16 4. 6 3 8 6. 4 4 176.01 
2).9)0 J0.00 780.00 171.67 760.70 600,00 710.89 o.oo 7 7 1. 71 12. 99 7. 2 7 8 2. 5 0 166. 5 0 

5. 0 0 0 1.00 780.00 771.67 764.1) 200.00 771. 46 0.00 771.69 4. 4 0 J. 90 5 l. 33 95.)6 
5.000 1.00 780.00 771.67 764.13 JOO.OD 771. 10 0.00 771. 70 11. 51 6. 2 D 4 8. 3 6 8 8. 4 J 
5.000 1.00 780.00 771.67 764.13 400.00 770.2] 0.00 771. 70 30.89 9. 7 2 41. 14 71. 97 
5.000 1.00 780.00 771.67 7 6 4. 1.3 50 0. 0 0 770.7] 770.73 773.46 54. 55 1J. 2 7 4 5. 2 3 81.2.3 

5. 10 0 100.00 780.00 772.18 764.64 200.00 771.46 0.00 7 7 1. 7 4 5. 4 7 4. 2 5 4 7. 0 8 85. 4 9 
5. 1 00 100.00 780.00 772.18 764.64 300.00 771. 11 0.00 7 7 l. 8 2 14.51 6.80 4 4. 15 78.77 
5.100 100.00 780.00 772. 18 764.64 400.00 770.25 0.00 772.05 40. 12 1 0. 7 6 3 7. 18 63. 15 
5.100 100.00 780.00 772.18 764.64 60 0. 00 7 7 1. 44 0.00 77 3. 9 8 49.78 12.80 46.89 8 5. 0 4 

5.200 )00.00 780.00 772.78 765.24 200.00 771.59 0.00 771.92 6.79 4. 62 4 3. 2 6 7 6. 7 4 
5.200 )00.00 780.00 772.78 765.24 JOO.DO 771.50 0.00 772.28 16.07 7. 0 7 42.41 74.83 
5.200 300.00 780.00 7 72. 7 8 765.24 400.00 771.74 0.00 773.00 2 5 . 4 5 9. 0 l 4 4. J 7 7 9. 2 9 
5. 200 300.00 780.00 772.78 765.24 600.00 77).61 0.00 775.59 57. 86 11. 3 0 5 3. O 9 78.88 

5. JO 0 60.00 780.00 773. 01 765.47 200.00 771.60 0.00 771.97 7 • 60 4. 8 3 41. 39 7 2. 5 3 
5. 3 00 60.00 780.00 773.01 765.47 JOO.DO 771. 55 0.00 772.]8 17 • 59 7. 3 3 40.95 71- 54 
5. JO 0 60.00 780.00 773.01 765.47 400.00 771.83 0.00 773.15 27.21 9. 2 5 4 3. 2 3 76.68 
5.)00 60.00 780.00 773.01 765.47 600.00 773.95 0.00 775.94 57 • 86 11. 30 53.09 78.88 
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SE.CNO KLCH ELTRD tLLC 'c.LMIN Q CWSEL CRIWS EG 10,qrn VCH AREA .OlK 

5.400 1.00 77 5. 00 771. 90 764.90 200.00 771.76 0.00 771.97 2. J 7 3.64 54.95 130.04 
5.400 1.00 775 .00 7 71. 90 764.90 300.00 771. 94 0.00 777,,38 4,94 5.32 56.41 135.02 
5. 4 0 0 1.00 7 7 5. 00 7 71. 90 764.90 400.00 772.48 0.00 77) 16 6.85 6.59 60.78 152.87 
5.400 LOO 775.00 771.90 764.90 600.00 775.10 0. 00 77S.94 5.81 7. 3 6 81. 65 248.85 

5.500 25. 00 775.00 772.70 765.70 200.00 771.84 0.00 77 2. l 0 3 ·• 20 4.07 49.17 111. 7 2 
5.500 25.oo 77 5. 00 772.70 765. 70 300.00 772.03 0.00 772.58 6.62 5. 9 2 50. 7 3 116.60 
5.500 25.00 775.00 772.70 765. 70 400.00 712.59 0.00 173,41 9. 34 1,15 55.21 1]0.87 
5.500 25.00 775.00 772.70 765.70 600.00 775.24 0.00 776.20 7. 3 5 7. 86 76.36 221. 25 

5.500 2. 00 775.00 771.00 765.00 200.00 771.89 o. 00 7 7 2. 1 0 6. 21 3.66 54.60 80.27 
5.600 2.00 775.00 771.00 765.00 300.00 7 72. 11 0. 00 772.58 13. 97 5. 4 9 54.60 80.27 
5. 6 0 0 2.00 775.00 771.00 765.00 400.00 772.58 o.oo 773.41 24.8) 7. 3 3 54.60 80.27 
5. 6 0 0 2.00 775.00 771.00 765.00 600.00 774.)3 0.00 776,20 55.87 l0.99 54.60 80.27 

5.700 20.00 775.00 771.00 765.00 200.00 771.90 a. oo 772.11 6.21 3. 66 54.60 80. 2 7 
5.700 20.00 77 5. 00 7 7 l. 00 765.00 300.00 772.14 0. 00 772.61 13. 97 5. 4 9 54.60 80.27 
5.700 20.00 775.00 771. 00 765.00 400.00 772.63 o.oo 773.46 2 4. 8 3 7. 3) 54.60 80.27 
5.700 20.00 77 5. 00 771.00 765,00 600.00 774.44 0.00 776.31 5 5. 87 10.99 54.60 80.27 

' 5.800 LOO 0. 00 0.00 76).00 200.00 772.03 0.00 772 l 2 7.44 2. 4 J 82.29 7 3. 3 3 
5.800 1.00 0.00 0.00 76),00 JQ0.00 772,45 0,00 772,64 14. 97 3, 4 6 86, lJ 77,54 
5.800 1.00 0. 00 0.00 763.00 400.00 773.23 0.00 77).52 2 l. 88 4. 2 e 93.)6 85. 5 1 
5.800 1.00 0. 0 0 o.oo 76J.OO 600.00 776.07 0. 00 776.46 2 7. 3 7 s.02 119.47 114.60 

28.990 2p.oo 0. 00 0.00 760.00 1310.00 772.06 0.00 772.13 2. 0 4 o.oo 609.68 917.01 
28.990 20.00 0.00 0.00 760.00 1)10.00 172.59 o.oo 772,65 l. 64 0.00 667.75 1023.13 
20.990 20.00 0. 00 o.oo 760.00 1310.00 773.50 0. 0 0 773 55 1. 14 o.oo i99.83 1228.10 
28.990 20.00 0. 00 0.00 760.00 1310.00 776.49 0. 0 0 776.50 0. 34 o.oo 13 7 5. 49 2236.04 
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JTP 10/30/86 [RATIN'GEE 

SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL' DIFWSP OIFWSX DIFKWS TOPWID XLCH 

23.620 1315.00 ??0.44 0.00 0.00 0.00 20.01 0.00 
23.620 1315.00 770.44 o.oo 0.00 0.00 20.01 0.00 
23.620 1315.00 770.44 0.00 o.oo 0.00 20.01 0.00 
2).620 1]15.00 770.44 0. 00 o.oo 0.00 20.01 0.00 

23.630 1315.00 770.69 0.00 a. 2 s 0.00 2 0. 0 l 0. 10 
23.630 1315.00 770.69 0.00 0.25 0.00 20.01 0.10 
23.630 1315.00 770.69 0.00 0.25 0.00 20.01 0. 10 
23.630 1315.00 770.69 a. oo 0.25 o.oo 20.01 0. 10 

23.930 200.00 771. 61 a. oo 0.92 0.00 B. 20 30.00 
23.930 300.00 771. 51 -0. 10 0.82 0.00 8. 20 JO.OD 
23.930 400.00 771. 3 7 -0. 15 0.68 0.00 8. 20 JO.OD 
23.930 600.00 770.89 -0. 4 B 0.20 0.00 8.20 30.00 

5.000 200 00 771- 46 0.00 -0. 16 0.00 8. 4 6 1. 00 
5.000 300.00 771. 10 -0. 36 -0.42 0.00 8. 3 9 1. 00 

• 5.000 400.00 770.2] -o. a 1 -1. i j 0.00 8.21 1. 00 . 5.000 600.00 770.73 0.50 -0.16 o. oo 8 . 3 1 1. 00 

' 5.100 200.00 771. 46 0.00 0.00 o.oo 8 . 3 6 100.00 
5.100 300.00 771. 11 -0. 3 5 o. o 1 o.oo G . 2 9 100.00 
5.100 400. 00 770.25 -0. 8 5 0.02 0.00 8 . 12 100.00 
5.100 600.00 771. 4 4 1. 19 o. 11 0.00 8 . 3 5 100.00 

5.200 200.00 771.59 0.00 0.13 0.00 8 . 2 6 300.00 
5.200 Job.oo 771. 5 0 -0.09 o. 40 0.00 d . 2 4 300.00 
5.200 400.00 771. 7 4 0. 23 1. 4 8 0.00 8. 29 300.00 
5.200 600.00 773.61 1. 87 2. 1 7 o.oo a.so 300.00 

5.300 200.00 771. 60 0.00 0.01 0.00 8. 22 60.00 
5.300 300.00 771. 5 5 -0.05 0.04 0.00 8. 21 60.00 
5.300 400.00 771.8J 0. 2 8 0.09 0.00 8. 26 60. o·o 
5.300 600.00 77).95 2. 1J 0.35 0.00 8. 50 60.00 

5.400 200.00 771. 7 6 0.00 o. 16 0.00 8. 02 1.00 
5.400 J00.00 771.94 0. 18 0.39 0.00 8.02 1.00 
5. 4 0 0 400.00 772.48' 0.54 0.66 0.00 8.02 1.00 
5.400 600.00 775.10 2. 61 1. 14 0.00 0. OJ 1.00 

5. 5 0 0 200.00 771.84 0.00 0.08 0.00 8.02 25.00 
5.500 300.00 772.03 o. 19 0.09 0.00 8.02 25.00 
5.500 400.00 772.59 O. 56 0. 11 0.00 8.02 25.00 
5.500 600.00 775.24 2. 6 4 0. 14 0.00 8. 03 25.00 
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SECHO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH: 

5.600 200.00 771. 89 a. oo a.as o.oo 9.20 2. 00 
5.600 JOO.DO 772.11. 0. 22 a.as o.oo 9. 20 2.00 
5.600 400.00 772.50 0. 4 7 -0. 0 l 0,00 9. 20 2.00 
5.600 600.00 774.33 1. 7 5 -0.91 o.oo 9.20 2.00 

5. 700 200.00 771.90 0.00 0.01 o.oo 9.20 20.00 
5,700 JOO.DO 772.lJ 0. 24 0.03 o.oo 9.20 20.00 
5. 700 400.00 772.63 a. 49 a.as o.oo 9. 20 20.00 
5.700 600.00 77 4. 44 1. 81 0.11 o.oo 9.20 20.00 

5.800 200.00 772 .03 0.00 0.13 0. 00 9.20 1.00 
5.800 300.00 772.45 0. 4 2 a. 3 1 o.oo 9.20 1. 00 
5.800 400.00 77].2] o. 1 a 0.61 o.oo 9.20 1. 00 
5. 800 60 o. o a 776.07 2. 8 4 1. 64 o.oo 9.20 1. 00 

28.990 1310.00 772.06 0.00 0.03 o.oo 92.69 20.00 
28.990 1310.00 772.59 a. s 4 a. 1s o.oo 121. 2 0 20.00 
28.990 1310.00 773.50 a. 91 0. 2 7 o.oo 168.99 20.00 
28.990 1310.00 776.49 2. 99 0. 42 o.oo 195. 00 20.00 
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SUM.MARY OF ERRORS .. , SPECIAL NOTES 

i 
NOTE SECNO.s 2).630 PROFILE= 1 WSEL BASED ON X5 CARD 
NOTE SE'Cff"O=- 23.6]0 PROFILE: 2 WSEL BASED ON x, CARD 
HOTE SECNO: 23.630 PROFILE:= 3 WSEL BASED ON XS CARD 
NOTE SEC1'0= 2:L630 PROFILE=- ' WSEL BASED 0~ XS 7ARD 

W'ARHIHG SEClfO: 2J.9)0 PilOf11£= 1 CONYE'.iANCE CHANGE OUTSIDE ACCEPTABLE RANt;E 
WARNING SECNO= 23.930 PROFILE"' 2 CONVEYANCE CHAllGE OUTSIDE ACCEPTABLE RANGE 
',,'ARNING SECNO= 23.910 PROFILE== J CONVEYANCE CHANGE

1 
OUTSIDE ACCEPTABLE RANGE 

WARNll'fG SECN0 2 23~9.lo PROFILE= • CONVEYANCE CliANGE OUTSlb£ ACCEPTABLE RANGE 

WARMING SECSO= 5.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNIMG SECND= 5.000 PROFILE"' 2 CONVEYA!lCE CHANGE OUTSIDE ACCEPTABLE. RANGE 
WARNIHG SECNO~ 5.000 l?RO'FIL'E'"' ) COlr'>J'E'fANCE CHANGE OUTSIDE ACC'EPTABL'E RANGE 
C:AVTIOH SE.CNO .. 5.000 PROFILE= ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILEs 4 PROBABLE tHNIMUK SPECIFIC ENERGY 
CAUTION SECNOa 5.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 5.400 PROFILE"" 1 COMVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WAFINIJIG SECNOz 5~ 4-DO P.ROFJLE~ 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE. RANGE 
WARNING SEC NO= 5.400 PROF1L£= ) CONVEYANCE CHANGE OUT.SIDE ACCEPTABLE RANGE 
WARNING SECNO: 5.400 PROFILE: 4 CONVEYANCE CHANGE OUTS I DE ACCEPTABLE RANGE 

ROTE SECNO-= 5.500 PROFILE= W.SEL BASED ON X5 CARD 
KOTE SECNO"' 5.500 PROFTLE: 2 WSEL BASED ON X5 CARO 
NOTE SECNO= 5.500 PROFILE= J WSEL BASED ON XS CARD 
NOTE SECNO= 5.500 PROFILE= ' WSEL BASED ON X5 CARD 

WARN!HG SE'CNO= S. 600 PROFrLE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE' RANGE 
WARNING SEC NO= 5. 600 PROFILE= 3 COMVEYANC& CHANGE OUTSIDE ACCEPTABLE RANCE 
'.iARHIHG SECNO= 5.600 PROFILE= ' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

liARN I HG SECNO= 5.800 PROFILE= 4 CONVEYANCE CHANGE OU'TSIOE ACCEPTABLE RANGE 

WARNING SECNO= 28.990 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECSO= 28.990 PROFILE= ' CONVEYANCE CHANGE OUTSIDE ACCE.PTABLE RANGE 
WARHIHG SECSO= 28. 990 PROFILE= ) CONVEYANCE CHANGE OUTSIDE ACCE.PTABLE RANGE 
WARNING SEC.NO"" 28.990 PROFILE= ' CONVEYANCE CHANGE OUTSIDE' ACCEPTABLE RANGE 
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HEC-2 WATER SURFACE PROFILES 

Version 4. 6. O; February 1991 
*" "*"""'"****" ******* ...... *"**"**"* .... ,. 

TL ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 PROPOSED CULVERT DIVERSION (JUNCTION-POND) 50-YEAR 
T] (PR50.HEC2] 

Jl !CHECK INQ NINV IDIR STRT METRIC 

J2 NPROF 

1.0 

2. 

!PLOT 

-1.0 

PRFVS XSECV XSECH FN 

JJ VARIABLE CODES FOR SUMMARY PRINTOUT 

150.0 38. 66. 8. 1. 

QT 4. 0 890. 890. 890 . 890. 
HC . 013 .013 . 013 . 3 • 5 

STA. 23+62: JUNCTION BOX (DIVERSION POINT) 
Xl 23.62 8. 150. 170.01 10. 
BT 4. 150. 771. 5 769.00 15 9. 5 
BT 170.01 7 7 1. 5 769.0 
GR 7 7 1. 5 100. 771. 5 150. 760.70 
GR 7 6 0. 7 170.00 771. 5 170.01 7 71. 5 

STA. 2 J + 63: XS CARD MODELS JUNCTION LOSS 
Xl 2).63 • 1 
X2 
XS -4. • 2 5 • 2 5 • 25 • 25 

Xl 2 J. 7 7 10. 150. 170.01 15. 
BT 6. 15 0. 771. 2 769.00 159.5 
BT 160.5 7 71. 2 769.0 160.51 771. 2 

OR 7 7 l. 5 100. 771.5 150. 760.70 
GR 760.7 160.5 760.7 160.51 760.7 

QT 4.0 500. 600. 700. BOO. 
Xl 2).9] 6. 150. 162.01 16. 
BT 2. 15 o. 771. 5 768.80 162.01 
GR 7 7 l. 5 100. 771. 5 15 o. 760.70 
GR 7 7 1 . 5 200. 

39. 

• 

HVINS Q 

ALL DC IBW 

43. 

10. 10. 
7 71. 5 769.0 

150.01 760.70 
200. 

• 1 • 1 
1. 

15. 15. 
771. 2 769.0 
769.0 170.01 

150. o 1 760.70 
170.00 77 l. 5 

16. 16. 
7 7 1. 5 768.80 

150. 0 1 760.70 

THIS RUN EXECUTED 28JUL92 

WSEL 

7 6 8. 1 

CHr-llM 

3. 

16 0. 5 

15 9, 5 

159.51 
771. 2 
159.5 

170.01 

162.00 

FQ 

!TRACE 

7 71. 5 

760.7 

.0]7 
771.2 
769.0 
760.7 
771. 5 

. 07 4 

7 71. 5 

• 
PAGE 

12:20:51 

769.0 

160.5 

769.0 

159.51 
200. 

162.01 
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Xl 2 4. 0 7 • 7. 7. • 01 7 
X2 l. 

Xl 24.l • 0 l . 01 . 01 
X2 l. 
X5 -4. . 0 4 . 04 . 04 .04 

STA. 25+00 
Xl 2 5. 0 100. 100. 100. .245 
X2 l. 

STA. 27+50 
Xl 27.S I 250. 250. 2 s a. .610 
BT 2. 150. 7 7 3. 0 769.62 162.01 773.0 769.62 

I 

STA. 28•56: U/S FACE OF TBE 12 'X7' CULVERT JUST U /S OF EDWARDS ST. 
Xl 2 8. 5 6 106. 106. 106. .260 
BT 2. 150. 7 7 3. 5 769.93 162.01 773.5 769.93 

STA. 28+57: l' U /S OF THE 12 'X7' CULVERT 
Xl 28.57 l. 1. l. 

Xl 2 8. 6 5 4. 100.0 13 2. 2 •• • • • • 
GR 7 7 3, 0 100. 762.0 l 00. 1 762.0 132.1 7 7 3. 1 J 2. 2 

SB ' l. J. J J 2 • .00001 0. .00001 o. 762.0 762.0 
STA. 28+66: POND OUTLET WEIR ON THE D/S END OF POND(8=3.0',C=3.5) 

Xl 28.66 4. 100. 132,01 1. l. l. 
X2 l. 762.0 765.0 
GR 11 s. a 100. 7 62. 0 100.01 762.0 13 2. 7 7 5. 132.01 

KC • 04 rD4 .035 0.1 0. J 
QT .. 8 8 5 • 885. 885 • 885. 

STA, 28+99: FIRST XSEC OF POND 
Xl 28.99 e.o 150.0 215.0 44. 50. 33. 

GR 7 7 4. 100. 77 2. 150 - 7 6 5. 175. 760. 185. 760. 205. 
GR 7 6 5, 215. 77 2. 2.SO. 7 7 4. 2 9 5. 
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THIS RUH EXECUTED 28JUL92 12:21:0E 

HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1991 

NOTE- ASTERISK ( *) 
0
AT LEFT OF CROSS-SECTION NUMB ER INDICATES MESSAGJ:: IN SUMMARY OF ERRORS LIST 

(PR50.HEC2] 

SUMMARY PRINTOUT 

SEC NO CUMDS DEPTH CWSEL XLCH Q EG 

23.620 0.00 7.40 768.10 0,00 890.00 768.66 
23.620 0.00 7. 40 7 68. 10 0.00 890.00 768.66 
23.620 o.oo 7.40 768.10 0.00 890.00 768.66 
23.620 0.00 7. 4 0 768.10 0.00 890.00 768.66 

23.630 0.10 7. 6 5 768.)5 0.10 890 00 768.BB 
23.630 0.10 7. 6 5 768.35 0.10 890.00 768.88 
23.630 o. 10 7. 65 768.35 0. 10 890.00 768.88 
2),630 0.10 7. 6 5 768.35 0.10 890.00 768.88 

23.770 15.10 7.62 768.35 15.00 890.00 768.88 
23.770 15,10 7.62 768.35 15.00 890.00 768.88 
23.770 15.10 7.62 768.35 15.00 890.00 768.88 
23.770 15.10 7.62 768.35 15.00 890.00 768.88 

2).9)0 31. 10 7. 6 8 7 68. 4 5 16.00 500.00 768.91 
23.930 31. 10 7. 51 768.28 16.00 600.00 768.97 

• 2).9)0 31. 10 7. J 7 768.14 16.00 700.00 769.11 
23.930 3 1. 10 7.19 767.96 16.00 800.00 769.)0 

24.000 )8.10 7.67 7 68. 46 7.00 500.00 768.92 
24.000 38.10 7. 49 768.28 7.00 600.00 768.98 
24.000 38.10 7. 3 5 768.14 7.00 700.00 769.12 
24.000 )8.10 7, 18 767.97 7.00 800,00 769.)1 

24.100 3 81- 11 7.71 768.50 0.01 500.00 768.95 
24.100 3 8. 11 7. 5 3 768.32 0.01 600.00 769.01 
24.100 3 8. 11 7. 3 9 768.18 0.01 700.00 769.15 
24.100 3 8, 11 7.22 768.01 0.01 060.00 769.33 

25.000 138.11 7.49 768.53 100.00 500.00 769.01 
25.000 138.11 7. 3 4 768.38 100.00 600.00 769.10 
25.000 138.11 7.23 768.26 100.00 700.00 769.27 
25.000 138.11 7.08 768.12 100.00 800.00 769. 501 
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I 

SECHO CUHDS DEPTB CWSEL XLCB Q EG 

11. 500 JB8. 11 6. 9 8 768.62 250.00 s'oo. oo 769.18 
27.500 388. 11 6.88 768.52 250.00 600.00 769.34 
27.500 388. 11 6. B 3 768.48 250.00 700.00 769.61 
27.500 388. 11 6.78 768.43 250.00 800.00 769.93 

28.560 494. U 6. 7 6 768.67 106.00 500.00 769.26 
28. 560 494.11 6.69 768.59 106.00 600.00 7 69. 4 6 
28.560 494.11 6.67 768.58 106.00 700.00 769.76 
28.560 494. ll 6 • 6 7 768.58 106.00 800.00 7 70. 13 

28. 570 495. 11 6.76 768.67 1.00 500.00 769.26 
28.570 495 .11 6.69 768.59 1.00 600.00 769.46 
2B.570 495 .11 6.67 768.58 1.00 700.00 7 69. 7 7 
28.570 495 .11 6.67 768.58 1.00 800.00 770.13 

28. 650 503. 11 7. 3 4 769.)4 8.00 500.00 769,41 
28. 650 50).11 7. 60 769.60 8.00 600.00 7 69. 7 0 
28.650 503. 11 7. 91 169.91 8.00 100.00 110.09 
28.650 503. 11 0. 4 2 770.42 8.00 800.00 770. 5 5 

28.660 504. 11 7 • J 4 769.34 I. 00 500.00 769.41 
28.660 504. 11 7.60 769.60 1.00 600.00 769.70 
28.660 504.11 7.97 769.97 1.00 700.00 770.09 
'2S.660 504.. 11 8. 42 110.42 1.00 800.00 170.55 

28.990 537. 11 9. J 4 769.34 33.00 885.00 769.42 
28.990 537. 11 9.62 769.62 33.00 885.00 769.70 
2S.990 537. 11 10.0J 770.03 )).00 885.00 770.10 
28.990 537. 11 10.51 770.51 33.00 885.00 770.57 
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[PR50.REC2] 

SUMMARY PRINTOUT TABLE 15 0 

SECNO XLCH ELTRD ELLC ELHIN Q CWSEL CRIWS EG lO*KS YCH AREA .OlK 

23.620 0.00 771.50 769.00 760.70 890.00 768.10 o.oo 768.66 4.02 6.01 147.98 444.06 
23.620 0.00 7 7 1. 50 769.00 760.70 890.00 768,10 o.oo 76B.66 4.02 6. 01 147.98 4 4 4. 06 
23.620 o.oo 771.50 769.00 760.70 890.00 76B.10 o.oo 7Ci B. 66 4. 02 6.01 147.98 444.06 
23.620 0.00 771.50 769.00 760.70 B90,00 76B.10 o.oo 768.66 4, 02 6.01 147. 98 4 4 4. 06 

23.630 0. 10 7 7 l. so 769.00 760.70 890.00 768.35 o.oo 768.88 3.66 5. 82 152.98 464.91 
23.630 0.10 77 1. 50 769.00 760.70 890.00 768.35 o.oo 768.88 J. 66 s. a 2 152.98 464.91 
23.630 0.10 771.50 769.00 760.70 890.00 768.35 o.oo 768.88 J.66 5. 8 2 152.98 464.91 
23.630 0.10 77 1. 50 769.00 760.70 B90.00 76B.35 o.oo 76B.8B J.66 5. B 2 152.9B 4 6 4. 9 l 

23.770 15.00 77 1.20 769.00 760.74 890.00 768.35 o.oo 766.68 3. 71 5. 84 152.35 462. H 
2 3. 7 70 15.00 771.20 769.00 760.74 890.00 768.35 o.oo 768.88 J. 7 l 5. 0 4 152.35 462.JC 
23. 770 15.00 77 1. 20 769.00 760.74 890.00 768,35 o.oo 768.88 3. 71 5. 8 4 152.35 462.3( 
23.770 15.00 77 1. 20 769.00 760.74 890.00 768.35 o.oo 768.88 J. 71 5. 8 4 152.35 4 62. JC 

23.930 16.00 77 1. 50 768.80 760.77 500.00 768.45 o.oo 768,91 4. 46 5. 4 3 92. 14 236.7( 
23.930 16. 00 711.50 168.80 760.77 600.00 766.26 o.oo 761L97 6.1n 6.66 90.06 229. a, 
23.930 11Loo 771.50 768.80 760.77 700,00 768. 11- o.oo 769.11 9. 7 4 7.92 88. 3 8 224. 2< 
23.930 16.00 771.50 768.80 760.77 BOO.DO 767.96 o.oo 769.30 13. 56 9. 2 8 86.25 2 1 7. 2 < 

24.000 7. 00 77 l. 50 768.82 760.79 500.00 768.46 o.oo 768.92 4.48 S. 4 4 91.97 236. U 
24.000 7.00 771.50 768.62 760.79 600.00 768.26 o.oo 766.96 6. 85 6.67 89.90 229.2~ 
24.000 7.00 771.50 768.82 760.79 700.00 768.14 o.oo 769.12 9.79 7. 9 l 88. 2 2 22J.7:; 
24.000 7.00 77 1.50 768.82 760.79 800.00 767.97 0. 00 769.31 lJ. 63 9.29 86,08 216.6~ 

24.100 0. 0 1 771.50 768.82 760.79 500.00 768.50 0. 00 768.95 4. 4 2 5. 41 92.44 237. 7( 
24.100 0.01 771.50 768.82 760.79 600.00 768.32 0, 00 769.01 6. 7 5 6. 6 4 90.JB 2 3 0. 8; 
24.100 0.01 77 1. so 768.82 760.79 700.00 76B.1B 0.00 769.15 9.65 7. 89 88. 70 2 2 ~. 3: 
24.100 0.01 771.50 768.82 760.79 B00.00 768.01 o.oo 769.]J 1J. 43 9. 2 4 86.57 218. 3 ( 

25.000 100.00 771.50 769.06 761. 04 500.00 768.53 o.oo 769.01 4.75 5. 5 6 89.97 229.5] 
25.000 100.00 77 t. so 769.06 761. 04 600.00 768.38 o.oo 769.10 7.20 6. 0 1 8 8. 1 7 223.5! 
25.000 100.00 771.50 769.06 761. 04 700.00 766.26 o.oo 769.27 10.25 S. OS tHi.68 2iiL6: 
25.000 100.00 711.50 769.06 761.04 800.00 168.12 o.oo 7 69. !10 14.10 9. 41 84.98 213.0'. 

27.500 250.00 77 3. 00 7 69. 6 2 761.65 500.00 768.62 0.00 769.18 5. 7 3 5. 97 BJ. 69 208. 81 
27.500 250.00 77 3. oo 7 69. 62 761.65 600.00 768.52 o.oo 769.34 8.57 7.27 82.49 204, 91 
27,500 250,00 773.00 769.62 761. 65 700.00 768.48 Q.00 769.61 11, 8 7 8.54 !:!L94 203, 1· 
27.500 250.00 773.00 769.62 761. 65 800.00 768.43 o.oo 769.93 15. 7 8 9. 8 l Bl.JS 201. 31 

28.560 106.00 773.50 769.93 761. 91 500.00 768.67 o.oo 769.26 6.20 6. 1 S 81.24 200.SE 
28.560 106.00 773.So 769.93 761. 91 600.00 768.59 o.oo 769.46 9.20 7. 4 7 S0.30 191. 81 
28,560 106.00 773.50 7 69. 93 761.91 700.00 768.58 o.oo 769.76 12.58 B. 7 l 80.15 197 . 3 '. 
28.560 106.00 773.50 769.93 761. 91 800.00 768.58 o.oo 770.13 16.46 9.99 80.10 l 'J 7 • 1 ( 
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SECit-1O XLCH ELTRD ELLC E:LHIN Q CWSEL CRIWS EG lLO• KS VCH AREi\ .OlK 

28.1570 l. 001 o.oo o.oo 761. 91 500,00 768. 61' o.oo 769.26 6.22 6. 16 81. 1 J 200.54 
28.570 1. oo, o.oo 0.00 761. 91 600.00 768.59 o.oo 769.46 9.22 7. 4. 8 80.23 197.62 
28.1570 1. oo, o.oo o.oo 761.91 700.00 7 68. 5 El a.co 769.77 12. 61 8. 7 4 80.08 197.14 
28.'570 1. oo, o.oo a.co 761.91 800.00 7 68. 5 U o.oo 770.lJ 16. 49 9.99 so. a 4 197.00 

-
28.1550 8.00 o.oo o.oo 762.00 soo.oo 769.34, a.co 769.41 Q.40 2. 12 235.57 792.14 
28.1550 8.00 0. QO, 0.00 762.00 600.00 769.60 o.oo 769.70 0. 52 2.46 243.91 833.24 . 28.1550 8,00 o.oo 0.00 762.00 700.00 769.97 o.oo 710.09 Q.62 2. 7 4 255.71 892.32 
28.1550 8.00 o.oo o.oo 762.00 800.00 770.421 o.oo 770.55 Q.69 2.96 270.02 965.13 

2 8. 1560 1.00 765.00 762 .00 762.00 500.00 76 1L3-4l o.oo 769.41 0.40 2.13 235.00 789.07 
28.660 1.00 765.00 762.00 762.00 600.00 769.60 o.oo 769.70 0.52 2.47 243.19 829.42 
2 0. 66 o 1.00 765.00 762.00 762.00 700.00 769.97 o.oo 770.09 0.62 2. 74 255.09 888.82 
28.660 1.00 765.00 762.00 762.00 800.00 770.421 o.oo 770.55 Q.69 2. 97 269.33 961. 18 

28,990 3 J. 00 0.00 0.00 760.00 88 5. 00 769.]-4, o.oo 769.42 2-81 2. 3 8 391.31 523.19 
28.990 33.00 o.oo o.oo 760.00 885 .00 769.62'. o.oo 769.70 2. 4 7 2.:n 411.29 562.86 . 28.990 33.00 0.00 0.00 760.00 88 5. 00 770. 031 o.oo 770 .10 2.06 2.12 441.62 616.34 
28.990 33.00 o.oo 0.00 760.00 88 5. 00 770. 51. o.oo 770.57 1.68 1. 97 478.70 681.05 
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(PR50.REC2] 

SUHHARY I.'RINTOUT TABLE 150 

SECNO Q CW'SEL OIFWSP DIFWSX DIFKWS TOPWID XLCB 

23.620 890,00 768.10 0.00 o.oo o.oo 20.00 0.00 
2).620 890.00 768.10 0.00 0.00 0.00 20.00 0.00 
23.620 890.00 168.10 0.0IJ o. o a 0.00 20.00 o.oo 
23.620 890.00 768.10 0.00 o.oo o.oo 20.00 0.00 

23.630 890.00 768.35 0.00 0. 2 5 o.oo 20.00 0. 10 
23.630 890.00 768.35 0.00 0. 2 5 0.00 20.00 0, 10 
23.630 890.00 768.35 0.00 0. 2 5 0.00 20.00 0.10 
23.630 890.00 768.35 0.00 0. 2 5 o.oo 20.00 0.10 

23.770 890.00 768.35 0.00 0.00 o.oo 20.00 15,00 
23.770 890.00 768,)5 a. oo 0.00 0, 00 20.00 15.00 
23.770 890.00 768.35 0.00 0.00 0.00 20.00 15.00 
23.770 890.00 768.35 0. 00 0. 00 0. 00 20.00 15,00 

23.930 500.00 768.45 0.00 a.to 0.00 12.00 16.00 
23.930 600.00 768.28 -0. l 7 -0.07 0.00 12.00 16.00 
23.930 700.00 768.14 -0. 14 - o. 2 1 o. oo 12.00 16.00 
23.930 800.00 767.96 -0. 18 -0.39 0.00 12.00 16.00 

24.000 500.00 768.46 0.00 o. oo 0.00 12.00 7.00 
24.000 600.00 768.28 -0.17 o. oo o. oo 12.00 7.00 
24.000 700.00 768.14 -0. 14 o. 01 0, 00 12.00 7.00 
24.000 800.00 767.97 -0. 18 o. 01 0.00 12.00 7.00 

24.100 500.00 768.50 0.00 0.04 o.oo 12. 00 0. 01 
24.100 600.00 768.32 -0. 1 7 0.04 o.oo 12. 00 0. 01 
24.100 700.00 768.18 -0. 14 0.04 o.oo 12.00 0. 0 1 
24.100 800.00 768.01 -0. 18 0. 0 4 0.00 12.00 0.01 

25.000 500.00 768.53 0. 00 0. 0 3 o.oo 12. 00 100.00 
25.000 600.00 768.38 -o. 15 0~05 0.00 12. 00 100.00 
25.000 700.00 768.26 -0. 12 0.08 0.00 12.00 100,00 
25.000 800.00 768.12 -0.14 o. 11 0.00 12.00 100.00 

27.500 500.00 768.62 o.oo 0.09 o.oo 12.00 250.00 
27. 500 6001.00 768.52 -0. 10 o. 14 0.00 12.00 250.00 
27.500 700.00 768.48 -0. 05 0. 2 2 o.oo 12.00 250.00 
27.500 800.00 768.43 -0. 05 0. J 1 o.oo 12.00 250.00 

28.560 500.00 768.67 0.00 0.05 o.oo 12.00 106.00 
28.560 600.00 768.59 -0.08 0.07 0. 00 12. 00 106.00 
28.560 700.00 768.58 -o. o 1 0.10 0. 00 12.00 106.00 
28.560 800.00 768.58 0.00 0. 15 0.00 12.00 106.00 
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SECNO Q CWSEL DIFWSP DIFWSX D IF KWS TOPWIO XLCH 

28.570 500.00 768.67 0.00 0.00 0,00 12.00 1.00 
28.570 600.00 768.59 -0.07 0,00 0.00 12,00 1.00 
28.570 700.00 768.58 -o. 01 0.00 o.oo 12.00 1.00 
28,570 800,00 768.58 0.00 a.co 0.00 12.00 1. 00 

28.650 sod.co 769.34 o.oo a. Ga 0.00 3 2. 13 8,00 
28,650 600.00 769.60 0.26 1. 01 0.00 3 2. 14 8.00 
28,650 7 00. 00 769.97 0. 3 7 1. 39 a. oo 3 2. 14 8.00 
28,650 800.00 770.42 0.44 1.84 a. oo 32.15 a.oo 

28.660 500.00 769.34 0.00 0.00 0.00 32.00 1.00 
28.660 600.00 769.60 0. 26 0.00 0.00 32. 00 1.00 
28,660 700.00 769.97 0.37 0.00 0.00 32.00 1.00 
28.660 800.00 770.42 0. 4 4 0.00 0.00 32.00 1.00 

28.990 885.00 769.34 0.00 -0.01 0.00 71.04 JJ.00 
28.990 885.00 769.62 0.29 0.02 0.00 73.0J 33. 00 
28.990 885.00 7 7 0. OJ 0.41 0.06 a.co 75.93 JJ.00 
28.990 BBS.DO 770.51 0. 48 0.09 0.00 79.35 33.00 
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SUHHAR'i OF ERRORS AND SPECIAL NOTES 

NOTE SECNO= 23.630 PROFILE= l WSEL BASED ON XS ~ARD 
NOTE SECHO"" i23.630 PRO.FILED 2 WSEL BASED ON XS CARD 
NOTE SEC NO= 23.630 PRO.FILE= ) WSEL BASED ON XS CARD 
NOTE SECNO== ,23.630 PROFILE= 4 WSEL BASED ON XS !=ARD 

WARNING SECNO= 23.930 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO"' 23.930 PRO.FILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNTNr. SECNO"' 23.930 PROFILE"' 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNQz 23,930 PROFILEa 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO= 24.100 PROFILEa l WSEL BASED ON XS CARD 
NOTE SECHO• 24,100 PROFILE"' 2 WSEL BASED ON XS CARD 
NOTE SECNQ:11 24.100 PROFILE• ) WSEL BASED ON XS CARD 
NOTE SECHO= 24.100 PROFILE,. 4 WSEL BASED ON XS CARD 

WARNING SEC NO .. •28.650 PROFlLE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
W1r.RNING SECNO• 28.650 PROFILE= 2 CONVEYANCE CHANGE OUTSlDE ACCEPTABLE RANGE 
WARNING SECNO= 28.650 PROFILE= ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO= 18.65Q PROF I LE= ' rnNV~Y JI, Nr~ rn 11i N r. ~ OUTSIDE Jli('('~'P'T'll'RT.J:' !U~.NGE 

WARNING SECNO" 28.990 PROFILE"' l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO,. 128.990 PROFILE• 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO: 28.990 PROFILE,._ ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1991 
** .... ,. • * ••••• **"' "'. *"' * *" * ............ .. 

Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 PROPOSED CULVERT DIVERSION (JUNCTION-POND) 100-YEAR 
T3 (PR50.HEC2] 

Jl !CHECK INQ NINV !DIR STRT METRIC 

J2 NPROF 

1.0 

2. 

!PLOT 

-1.0 

PRFVS X:SECV XSECH FN 

JJ VARIABLE CODES FOR SUMMARY PRINTOUT 

150.0 j 8. 55. ". 1. 

QT 4. 0 102 0. 1020 102 0 1020 
NC .013 .013 .013 • 3 . 5 

STA. 23+62: JUNCTION BOX (DIVERSION POINT) 
Xl 23.62 8. 150. 170.01 10. 
BT 4. 15 0. 771. 5 769.00 15 9. 5 
BT 170.01 7 71. 5 769.0 
GR 7 7 1. S 100. 771. 5 1 s a. 760.70 

GR 760.7 17 0. 00 771. 5 170.01 171. 5 

ST~-- 23+63: XS C."'-RD MODELS .TIHll'"I' T ii N' LOSS 
Xl 2 J. 6 3 • 1 x, 
XS -4. • 25 • 2 5 . 2 5 • 2 5 

X1 2 3. 7 7 10. 150. 170.01 15. 
BT 6. 15 0. 771.2 769.00 159.5 
BT 160.5 771. 2 769.0 160.51 771. 2 
GR 7 71. 5 100. 771. 5 15 0. 760.70 
GR 760.7 160.5 760.7 160.51 760.7 

QT 4. 0 400. 600. 800. 1000. 
Xl 2 J. 93 6. 150. 162.01 16. 
BT 2. 150. 7 71. 5 768.80 162.01 
GR 7 71. 5 100. 7 71. 5 15 0. 760.70 
GR 7 71. 5 200. 

39. 

• 

HVINS Q 

ALLDC IBW 

43.. 

10. 10. 
771. 5 769.0 

150.01 760.70 
200. 

. 1 . 1 
1. 

15. 15. 
771. 2 769.0 
769.0 170.01 

150. 01 760.70 
170.00 771.5 

16. 16. 
771. 5 768.80 

150.01 760.70 

THIS HUN ~v~~,,~~n 2BJUL92 

WSEL 

768,65 

CIINIH 

3. 

160.S 

15 9. 5 

159.51 
771. 2 
15 9. 5 

170.0l 

162.00 

FQ 

!TRACE 

7 71. 5 

760.7 

.037 
771.2 
769.0 
760.7 
7 71. 5 

.074 

7 71. 5 

PAGE 

14:02:H 

769.0 

160.5 

769.0 

159.51 
200. 

162.01 

• 
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XI 24.0 7. 7. 7. , 01 7 

X2 l. 

XI 24. 1 • O I • 01 • 01 
X2 l. 
XS -4. • 04 • 04 • 04 .04 

STA. 25+00 
XI 25.0 100. 100. 100. • 2 4 5 

X2 l. 

STA. 27+50 
XI 27. 5 2 5 0. 2 5 0. 250. • 61 a 
BT 2. 150. 773.0 769.62 162,01 7 7 3. 0 769.62 

STA. 28+~6: UIS FACE OF THE 12 'X7' CULVERT JUST UIS OF EDWARDS ST. 
XI 2 8. 5 6 106. 10 6. 10 6. • 260 

BT 2. 15 0. 77). 5 769.9) 162.01 77] 5 769.9) 

STA. 2 8 + ~ 7: I, UIS OF THE 12' X7' CULVERT 

XI 2 0. 5 7 I. I. I. 

XI 28.65 4. 100.0 132. 2 8. B. •• 
GR 773.0 100. 762.0 100.1 762. 0 13 2. 1 773. 132.2 

SB l. J. J 32. .00001 0. .00001 0. 762.0 7 62. 0 

STA. 28+66: PONO OUTLET WEIR OH THE DIS END OF POND(H=J.O',C~J.5) 
XI 28.66 4. 100. 132.01 I. I. I. 

X2 I. 762.0 765.0 
GR 7 7 5. 0 100. 762.0 100.01 762.0 lJ 2. 775. ll2.0l 

HC .04 • 04 • 0 3 5 0. I 0.] 

QT 4. 1015. 1015. 1015. 1015. 
STA. 28+99: FIRST XSEC OF POHD 

XI 2 B. 9 9 B. 0 150.0 2 15. 0 44. 50. ] 3. 

GR 77 4. 100. 772. 150. 7 6 5. 1 7 5. 760. 185. 7 6 0. 20 5. 

GR 765. 215. 7 7 2. 2 4 0. 7 7 4. 2 9 5, 



• • 28JUL92 14:02:13 PAGE 22 

THIS RUH EXECUTED 28JUL92 14:02:)( 

BEC-2 WATER SURFACE PROFILES 

Version 4,6.0; February 1991 
"'"'Ir"'* "'**Ir* .. "'""**."' .. fl •••• "' •••••• t * .. **" * 

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

[PR50. HEC2 j 

SUMMARY PRINTOUT 

SECNO CUHOS DEPTH CWSEL XLCH Q FG 

23.620 0. 00 7 • 9 5 768.65 o.oo 1020.00 769.29 
23.620 o.oo 7 • 9 5 768.65 o.oo 1020.00 769.29 
23. 620 0.00 7. 95 76B.65 0.00 o.oo 768.65 
23.620 0. 00 7. 95 768. 65 0.00 0.00 768.65 

23.630 0. 10 8.20 768.90 0.10 1020.00 769.50 
23.630 0.10 8.20 768.90 0.10 1020.00 769.50 
23,630 ,o. 10 a.20 768.90 0.10 o.oo 768.90 
23.630 0. 10 a. 2 a 768.90 0.10 0.00 768.90 

23.770 15.10 8.17 768.90 15.00 1020.00 769.51 
23.770 15.10 8. 17 76 8. 9 0 15.00 1020.00 769.51 
2J.770 15. 10 8.16 768.90 15.00 0.00 768.90 
23.770 15. 10 8.16 768.90 15.00 0.00 768.90 

23.930 3 1. 10 !!.57 759.35 16-00 400.00 759.52 
23.930 31. 10 8.14 768.91 16.00 600.00 769.52 
23. 930 31. 10 7.52 768.29 16.00 800.00 769.51 
23. 930 31. 10 7.04 767.82 16.00 1000.00 769.99 

24.000 38.10 8. 56 769.JS 7.00 400.00 769.62 
24. 000 JS.10 8. 13 768.92 7.00 600.00 769.52 
24.000 38.10 7. 51 768.JO 7. 00 800.00 769.52 
24. 000 JS. 10 7. 04 767.83 7.00 1000.00 770.01 

24.100 38.11 8.60 769.39 0.01 400.00 769.66 
' 24.100 38.11 8. 1 7 768.96 0.01 600.00 769.56 

24.100 38.11 7. 5 5 768.34 0.01 800.00 769.55 
24.100 J 8. 11 7.08 767.87 0.01 1000.00 770.02 

25.000 138.11 8. 40 769.43 100.00 400.00 1 69. 1 o 
25.000 138.11 7, 9 9 759.03 100. 00 600.00 769.64 
2 !5. 000 138.11 7.40 '766.44 100. 00 soo.oo 7 69. 7 0 
25-000 138.11 7.05 768.08 100.00 1000.00 770.25 
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SEC NO CUHDS DEPTH CWSEL XLCH Q EG 

27.500 388.11 7.86 769.51 250.00 400,00 769.79 
27.500 388 .11 7 • 5 0 769.15 250,00 600,00 769.84 
27.500 388,ll 7. 06 760.71 250.00 800,00 770.09 
27.500 388.11 6. 98 768,63 250.00 1000.00 770.64 

28.560 494,11 7. 62 769.53 106,00 400,00 769.83 
28,560 494. 11 7 • J 0 769.20 106.00 600,00 769.93 
28.560 494 .11 6. 9 J 768.84 106.00 800,00 770.27 
28.560 494 .11 6. 95 768.86 106.00 1000.00 7 7 1. 09 

28.570 495 .11 , ,, 769.5] , nn 400.0C 769.83 f • ,_, G .... ...,., 
28,570 495,11 7 • J 0 769.20 1. 00 600.00 769.93 
28.570 495 .11 6. 9) 768.84 1. 00 800,00 770.27 
28.570 495.11 6. 96 768.86 1. 00 1000.00 771. 09 

' 28.650 503.11 1 • a 1 769,87 6.00 400,00 769.90 
28.650 503. 11 a . a 4 770.04 8. 00 600.00 77O. lJ 
28.650 50).11 8. 5 J 770.5) 8.00 800.00 770.67 
28.650 50).11 9. 5 5 771.55 8.00 1000.00 77 1. 71 

28.660 504.11 7. 8 7 769.87 1.00 400.00 769.90 
28.660 504.11 a. a 4 770.04 1. 00 600.00 1·10. 13 
28.660 504.11 8. 5 J 770.53 1. 00 800.oo 770.67 
28.660 504 .11 9. 5 5 711. 5 5 1. 00 1000.00 77 1. 71 

28.990 5)7.11 9. 8 3 769.8) 33.00 1015.00 769.92 
28.990 537.11 10. 0 4 770.04 33.00 1015.00 770.lJ i 28.990 5)7.11 10.60 710.60 33. 00 1015.00 110.68 
28.990 537.ll 11 . 6 7 771.67 33.00 1015.00 771. 73 
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[PR50.HEC2] 

SUMMARY PRINTOUT TABLE 150 

SECNO 

23.620 
23. 620 
23. 620 
23. 620 

23.630 
23.630 
23.630 
23.630 

23.770 
23.770 
23. 770 
23.770 

23.930 
23.930 
23.930 
23.930 

24.000 
24.000 
24.000 
24.000 

24.100 
24.100 
24. iOO 
2 4. 100 

25.000 
25.000 
25.000 
25.000 

27. 500 
27. 500 
27. 500 
27.500 

28.560 
28.560 
28.560 
28.560 

XLCH 

0.00 
0.00 
o.oo 
0.00 

0.10 
a. 10 
0.10 
0.10 

15.00 
15.00 
15.00 
15.00 

16.00 
16.00 
16.00 
16.00 

7.00 
7.00 
7.00 
7.00 

0.01 
a. 01 
O.Oi 
0. 0 l 

100.00 
100.00 
100.00 
100.00 

250.00 
250.00 
250.00 
250.00 

106.00 
106.00 
106.00 
106.00 

ELTRO 

771.50 
771.50 
77 1. so 
77 1.50 

771.50 
77 1.50 
77 1.50 
771.50 

77 1. 20 
77 1. 20 
111.20 
77 1. 2 0 

771.50 
771.50 
771.50 
77 1. 50 

77 1. 50 
77 1. 5 0 
77 1. so 
771.50 

77 1.50 
771.50 
771.50 
77 1. 50 

771.50 
77 1.50 
77 1.50 
771.50 

77 J. 00 
773.00 
773.00 
77J.OO 

77 J. 5 0 
773.50 
77 3. 5 0 
773.50 

ELLC 

769.00 
769.00 
769.00 
769.00 

769.CO 
769.00 
769.00 
769.00 

769.00 
769.00 
769.00 
769.00 

768.80 
768.80 
768.80 
768.80 

768.82 
768.82 
768.82 
768.82 

768.82 
768.82 
76ii. ti2 
768.82 

769.06 
769.06 
769.06 
769.06 

769.62 
769.62 
769.62 
769.62 

769.93 
769.93 
769.93 
769.93 

ELHIN 

760.70 
760.70 
760.70 
760.70 

760.70 
760.70 
760.70 
760.70 

760.74 
760.74 
760.74 
760.74 

760.77 
760.77 
760.77 
760.77 

760.79 
760.79 
760.79 
760.79 

760.79 
760.79 
760.79 
760.79 

761. 04 
7 6 l. 04 
761. 04 
761. 04 

761. 65 
761.65 
761. 65 
76i.65 

761. 91 
761.91 
761.91 
761. 91 

Q 

1020.00 
1020.00 

0.00 
o.oo 

1020.00 
1020.00 

0.00 
0.00 

1020.00 
1020.00 

0. 00 
0.00 

400.00 
600.00 
800.00 

1000.00 

400.00 
600.00 
800.00 

1000.00 

400.00 
600.00 
800.00 

1000.00 

400.00 
600.00 
800.00 

1000.00 

400.00 
600.00 
800.00 

1000.00 

400.00 
600.00 
800.00 

1000.00 

• 
CWSEL 

768.65 
768.65 
768.65 
768.65 

768.90 
768.90 
768.90 
768.90 

768.90 
768.90 
768.90 
768.90 

769.35 
768.91 
768.29 
767.82 

769.35 
768.92 
768.30 
767. 8) 

769.39 
768.96 
768.]4 
767.87 

769.43 
769.03 
768.44 
768.08 

76~.51 
769.15 
768.71 
768.63 

769.53 
769.20 
768.84 
768.86 

CRIWS 

0. 00 
0.00 
0.00 
0.00 

0. 00 
0.00 
o. oo 

0. 00 
0. 00 
0. 00 
0. 00 

0. 00 
0. 00 
0. 00 
0.00 

0.00 
0.00 
0. 00 
0. 00 

o.oo 
0. 00 
0.00 
o.oo 

0.00 
0.00 
0. 00 
o. 00 

o.oo 
0.00 
0.00 
0.00 

o.oo 
0. 00 
0. 00 
0.00 

EG 

769.29 
769. 2.9 
768 65 
768.65 

769.50 
769.50 
768.90 
768.90 

769.51 
769.51 
768.90 
768.90 

769.62 
769.5? 
769.51 
769.99 

769.62 
769.52 
769.52 
770.01 

769.66 
769.56 
769.55 
770.02 

769.70 
769.64 
769. 70 
770.25 

769.79 
769.84 
770.09 
770.84 

769.BJ 
769.93 
770.27 
771.09 

lO"KS 

4 . J] 

4. J J 
o.oo 
0.00 

, no .,_.,,, 
3.98 
o.oo 
0.00 

4. 02 
4. 02 
0.00 
0.00 

4. 11 

12.08 
2 2. 3 4 

4. 11 
9. 24 

12. 13 
22.44 

4. 11 
9. 2 4 

11. 96 
2 2. 08 

4. 11' 
5. 7 9 

12. 58 
2 2. 2 6 

2. 6 9 
6. 83 

14. 21 
22. 84 

2.90 
7. 3 2 

14.88 
23.08 

vca 

6. 4 2 
6.42 
0.00 
0.00 

6. 2 2 
0.00 
0.00 

6. 2 4 

6. 24 
0.00 
0.00 

4. 16 
6. 2 3 
0. a 7 

ll.BJ 

4. 16 
6. 2 J 
8. 89 

11 . 8 5 

4. 16 
6. 2 3 
B. 8 4 

11. 78 

4. 16 
G. 26 
9.01 

11. 82 

4.24 
6. 6 7 
9. 44 

ii. 9 J 

4. 3 7 
6. 8 5 
9. 61 

11. 9 8 

• 
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AREA 

158.98 
158.98 
158.98 
158.98 

153.98 
163.98 
163.98 
163.98 

163.37 
163.37 
163.24 
16).24 

96.23 
96.23 
90.18 
8 4. 5 2 

96.23 
96.23 
90.03 
8 4. J 7 

96.2) 
96.23 
90. 5 j 

84.90 

96.23 
95.92 
8 8. 7 7 
a 4. 6 J 

94.34 
89.98 
84.72 
BJ.BO 

91.56 
87.60 
83.23 
BJ.47 

.011<: 

490. 17 
490. 17 
490. 17 
490. J 7 

511. 4C 
51 l. 4 C 
51 L 4C 
511. 4C 

50B.7E 
508.H 
508.2~ 
508.2~ 

19 7 • 4 ( 

197 . ,i ( 

197.4( 
197.4( 
229.7( 

21 L lC 

191. 4( 
19 7 • 4 C 
2]1.3~ 
2 12. 8: 

19 7 . 4( 
2 4 9. 3 ( 
2 2 5. 5 ! 
211. 9~ 

244.0( 
2 2 9. 5 I 
212. 2: 
209. 2, 

234.7~ 
221. 7( 
207. 3; 
208. U 



I. • • 2BJUL92 14:02:1) PAGE 25 

SECNO XLCH ELTRD ELLC ELMIK Q CWSEL CRIWS EG 10 • KS VCH AREP. .OlK 

28.570 1.00 0.00 0.00 761. 91 4,00.00 769.53 o.oo 769.83 2 , 91 4. 3 7 91.47 234.47 

28.570 LOO 0. 00 0.00 761.91 600.00 769.20 0.00 769.93 7 • 34 6. 85 0 7. 5 4 221. 50 
28.570 1.00 0. 00 0. 00 761.91 000,00 768.84 0.00 770.27 14. 91 9.62 83.16 207. 15 
28.570 1.00 0. 00 0.00 761. 91 10,00.00 768.86 0.00 771. 09 23. 10 11. 98 83.45 208.08 

' 
28.650 8. 0 0 o.oo 0.00 7 6 2. 00 400,00 769.87 0.00 f69.90 0.21 1. 59 252.27 874. 98 

28.650 8.00 o.oo 0. 00 762.00 600.00 770.04 o. 00 770.13 0.44 2. J J 258.03 904.00 
28,650 8.00 0. 00 0.00 762.00 800.00 770.53 0.00 770.67 0.66 2, 92 273.75 984.38 
28.650 8.00 o.oo 0.00 762.00 1000.00 771.55 0.00 771. 71 0.75 3. 2 6 306.30 1155.52 

'28,66Q LQQ ?6'LQO ? 62. 00 ?62.00 400.00 759.87 0.00 759.90 0.21 1. 5 g 251.56 871. 61 
28.660 1. 00 76 s. o o 762.00 762.00 600.00 770.04 0.00 770.lJ 0.44 2.33 257.)2 900.10 
28.660 1.00 765.00 762.00 762.00 800.00 770.53 0.00 770.67 0. 67 2.~J 273.04 980.29 
28.660 1.00 765.00 762.00 762.00 1000.00 771.55 0.00 771.71 0.76 3. 2 7 305.44 1150.28 

. 28.990 3].00 o.oo 0.00 760.00 1015.00 769.83 0.00 769.92 2.96 2. 52 426.51 589.57 
28.990 3 j_ 00 0.00 0.00 760.00 1015.00 770.04 0.00 770.13 2.70 2. 4 3 442.64 618.15 
28.990 )].00 0. oo 0.00 760.00 1015.00 770.60 0.00 770.68 2. 12 2.22 486.28 696.87 
28.990 3 3. 00 0. 00 0.00 760.00 1015.00 771.67 0.00 771. 7 3 1. 38 1. 89 576.09 864. 84 



,. • • 28JIJL92 14:02:lJ PAGE 26 

(PR50.BEC2] 

SUMMARY PRINTOUT T~BLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH ; 

23.620 1020.00 768.65 0.00 0.00 0.00 20.00 0.00 
23.620 1020.00 768.65 0.00 0.00 0.00 20.00 0.00 
23.620 0.00 768.65 a. oo 0.00 o.oo 20.00 0.00 
23.620 0.00 768.65 0.00 0.00 0.00 20.00 0.00 

23.630 1020.00 768.90 0.00 0.25 0.00 2 0. 0 l 0.10 
23.630 1020.00 768.90 o.oo 0. 25 0.00 20.01 0.10 
23. 630 0.00 768.90 0.00 0.25 0.00 20.01 0.10 
23.630 o.oo 768.90 0.00 a. 2 s 0.00 20.01 a. 10 

23.770 1020.00 768.90 0.00 0.00 0.00 20.01 15.00 
23.770 1020.00 768.90 0.00 o.oo 0.00 20.01 15.00 
23.770 0.00 768.90 0.00 0.00 0.00 20.01 15.00 
23.770 0.00 768.90 0.00 0.00 0.00 20.01 15. 0 0 

23.930 400.00 769.)5 0. 00 0. 4 4 0.00 12.01 16.00 
23.930 600.00 768.91 -0. 43 0.01 0.00 12.01 16.00 
23.930 800.00 768.29 -0.62 -0.61 0.00 12.00 16.00 
23.930 1000.00 767. 82 -o. 4 7 -1.08 0.00 12. 00 16.00 

24.000 400.00 769.35 0.00 0.00 0.00 12. 01 7.00 
24.000 600.00 768.92 -0.43 0.01 0.00 12.01 7.00 
24.000 800.00 768,30 -0.62 0.01 0.00 12.00 7.00 
24.000 1009.00 767.83 -0.47 0.01 0.00 12.00 7.00 

2 4. l 00 400.00 769.39 o.oo 0.04 o.oo 12. 0 1 0.01 
24.100 600.00 768.96 -0. 43 0.04 0.00 12. 0 1 o.01 
24.100 800.00 768.34 -0. 62 0.04 0.00 12.00 o. 01 
24.100 1000.00 767.87 -0. 47 0.04 o.oo 12.00 0.01 

25.000 400,00 769.43 0.00 0.04 0.00 12.01 100.00 
25.000 600,00 769.03 -0.40 0.07 0.00 12.00 100.00 
25.000 800.00 768,44 -0.60 0.10 0.00 12.00 100.00 
25.000 1000.00 768.08 -0.35 0. 21 o.oo 12.00 100.00 

27.500 406.00 769.51 0.00 0.08 0.00 12.00 250.00 
27.500 600.00 769.15 -0.36 0.12 0.00 12.00 250.00 
27.500 800.00 768.71 -0. 44 0.27 0.00 12.00 250.00 
27.500 1000.00 768.63 -0.08 0.54 0.00 12.00 250.00 

28.560 400.00 769.53 o.oo 0.02 0.00 12.00 106.00 
28.560 600. OD 769.20 -0.33 0.06 0.00 12.00 106.00 
28.560 800.00 768.84 -0. 3 7 0.13 0.00 12.00 106.00 
28.560 1000.00 768.86 0.02 D.23 0. 00 12.00 106.00 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS ~rOPWID XLCH 

28.570 400.00 769.SJ 0.00 0.00 0.00 12.00 1.00 
28.570 600.00 769.20 -0.33 0.00 0.00 12.00 1.00 
20.570 800.00 7 6 8. 0 4 -0. 3 7 o.oo 0.00 12.00 1.00 
28.570 1000.00 768.06 0. 02 o.oo 0.00 12.00 1.00 

28. 650 400.00 769.87 0.00 0, 34 o.oo 3 2, 14 8.00 . 28.650 600.00 770.04 0. 1 B 0.84 0.00 32. 15 13.00 
• 28.650 800.00 770.53 0. 49 1.70 0,00 32.16 8.00 . 28.650 1000.00 7 7 1. 55 1. 01 2.69 0.00 3 2, 1 7 8.00 

28.660 400.00 769.87 0.00 0.00 o.oo 32.00 1.00 
28.660 600.00 770.04 0. 1 B 0.00 0.00 32.00 1.00 
28.660 800.00 770.53 0. 4 9 o.oo 0.00 32.00 1.00 
28.660 1000.00 7 7 1. 55 1. 01 o.oo 0.00 32.00 1.00 

28.990 1015.00 769. BJ 0.00 -0.04 0.00 7 4, 5 0 33.00 . 28.990 1015.00 770.04 O. 2 l 0.00 0.00 76.03 33.00 
28.990 1015.00 770.60 0. 5 6 0.07 0,00 80.03 3).00 
28.990 1015.00 7 7 l. 67 1.01 o.13 o.oo 87.68 3J.00 



• • 28JUL92 14:02:lJ PAGE 28 

SUMMARY OF ERRORS AND SPECIAL NOTES 

NOTE SECHO• 23.630 PROFILE= 1 WSEL BASED ON XS CARO 
NOTE SECNO= 23.6)0 PROFI,LE:a: 2 WSEL BASED ON XS CARD 
NOTE SECHO= 23.630 PROFILE= 3 WSEL BASED ON XS CARD 
NOTE SECHOc 23. 630 PROFILE= ' WSEL BASED ON XS CARD 

WARNING SECHO,. 23.930 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOa 23.930 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHOa 23.930 PROFILE= • CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECHO• 24.100 PROFILE= 1 WSEL BASED ON XS CARD 
NOTE SECNO,. 2 4. 100 PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SEC NO= 24.100 PROFILE= 3 WSEL BASED ON XS CARD 
NOTE SEC!lO= 24.100 PROFILE., • WSEL BASED ON XS CARD 

WARNING SECNO= 28.650 PROFILE:s 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOs 28.650 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 28.650 PROFILE" 3 CONVEYANCE CHANGE OUTS I DE ACCEPTABLE RANGE 
WARNING SECNO= 28.650 PROFILE= • CONVEYANCE CHANGE OUTS I DE ACCEPTABLE RANGE 

WARNING SECNO= ,28.990 PROFILE= 1 CONVEYANCE CHANGE OUTS I DE ACCEPTABLE RANGE 
WARNING SECNO== 28.990 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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HEC-2 WATE~ SURFACE PROFILES 

Version 4. 6. 0 i February 1991 

RUN DATE 2BJUL92 TIME 14: 12:34 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

• 

xxxxx 
X X 
X 

X xxxxx 
X 
X X 

xxxxx 

xxxxx 
X X 

X 
xx:o.x 

X 
X 
xxxxxxx 

• ""." * .... ,. • "'*""'. *"' ... * OI"• ..... * * *. " ••• "'. * .. * 
U.S. ARMY CORPS OF ENGINEERS 
HY0ROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 
• * ... * •• * * ••••• ""'. "'.1 ... *. * *"' *. *" *. * *. * ••• 
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HEC-2 WATER SURFACE PROFILES 

Version 4.6.0; February 1991 

Tl ARCADIA CREEK BYDRAULIC ANALYSIS 
T2 PROPOSED CULVERT DIVERSION (JUNCTION-POND) 500-YEAR 
Tl [PR500.REC2) 

Jl !CHECK INQ NINV !DIR STRT HETRIC 

J2 NPROF 

1.0 

2. 

!PLOT 

I 
-1. 0 

PRFVS XSECV XSECH FN 

J) VARIABLE CODES FOR SUMMARY PRINTOUT 

150.0 J •• 66. •• 1. 

QT 4. 0 1315. 1315 1 J 1 5 1315 
NC • 013 . 013 .013 • J . 5 

STA. 23+62: JUNCTION BOX (DIVERSION POINT) 
Xl 2 3. 6 2 •• 150. 170.01 10. 

. BT 4. 15 0. 771.5 769.00 15 9. 5 
BT 170.0l 771. 5 769.0 
GR 7 71. 5 100. 7 71. 5 150. 760.70 
GR 7 60. 7 17 0. 00 771. 5 170.01 771. 5 

STA. 23+63: X5 CARD MODELS JUNCTION LOSS 
Xl 2 3. 6 3 . 1 

X2 
X5 - 4. . 25 • 25 . 25 • 2 5 

Xl 2 3. 7 7 10. 150. 170.01 l5. 
BT 6. 15 0. 771.2 769.00 159.5 
BT 160. 5 771. 2 769.0 160.51 771.2 
GR 7 71. 5 100. 771. 5 15 0. 760.70 
GR 7 60. 7 160. 5 760.7 160.51 760.7 

QT '. 0 600. 800. 1000. 1200. 
Xl 2 .3. 9 3 6. 150. 162.01 l6. 
BT 2. 15 0. 771. 5 768.80 162.01 
GR 771. 5 100. 771.5 15 0. 760.70 
GR 7 71. 5 200. 

J 9. 

• 

HVINS Q 

ALLDC IBU 

43. 

10 • 10. 
7 71. 5 7 69. 0 

150.01 760.70 
200. 

. l • l 
1. 

15. 15. 
7 7 1. 2 7 69. 0 
769.0 170.01 

150.01 760.70 
170.00 7 7 1. 5 

16. 16. 
7 7 1. 5 768.80 

150.01 760.70 

THIS RUN EXECUTED 28JUL92 

WSEL 

770.44 

CHNIM 

J. 

160. 5 

15 9. 5 

159.51 
7 71. 2 
15 9. 5 

170.01 

162.00 

FQ 

!TRACE 

771. 5 

760.7 

. 037 
771. 2 
769.0 
760.7 
771.5 

.074 

7 71. 5 

PAGE 

14:12:3!: 

769.0 

160.5 

769.0 

159.51 
200. 

162.01 

• 1 
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I 

I 
i 

Xl 24.0 7. ! 7. 7. • 017 
X2 I l. 

I 

Xl 24. 1 . 0 1: .01 • 01 ,, 
l. 

X5 -,. • 04 . o, .04 • 04· 

STA. 25+00 
Xl 2 5. 0 100. 100. 100. • 2 4 5 
X2 l. 

STA. 2 7 -i. 50 
Xl 2 7. 5 250. 250. 250. .610 
BT 2. 15 0. 773.0 769.62 162.01 7 7 3. 0 769.62 

STA. 28 • 56: U/S FACE OF THE 12 'X7' CULVERT JUST U/S OF EDWARDS ST. 
Xl 2 B. 5 6 106. 106. 106. .260 
BT 2. 1s a. 7 7 3 • 5 769.93 162.01 7 7 3. 5 769.93 

STA. 28t57: l, u / s OF THE 12'X7' CULVERT 
Xl 28.57 l. l. l. 

Xl 2 8. 6 5 4. 100. 0 13 2. 2 B. •• B . 
GR 7 7 3. 0 100. 7 62. 0 100.1 762.0 13 2. 1 7 7 3. 132.2 

SB l. J. 3 3 2. .00001 0. .00001 0. 762.0 762.0 
STA. 28-+'66: POND OUTLET WEIR OH THE D/S END OFiPOND(H=3.0',C=3.5) 

Xl 28.66 ' 4. 100. 132.01 l. I l. l. 
X2 1. 762.0 765.0 
GR 775.0 '100. 7 62 • 0 100.01 762.0 13 2. 7 7 5. 132.01 

HC • 04 • 04 . 0 3 5 o. 1 0. J 
QT ,. 1310. 1310. 1310. 1310. 

STA. 2 8¼99: FIRST XSEC OF POND 
Xl 28.99 8.0 150. 0 2 1 s. a 4 4. so. 33. 
GR 7 7 4 • 10 a. 7 7 2. 150. 765. 1 7 5. 7 60. 18 5. 760. 205. 
GR 7 6 5 • 215. 772. 240. 774~ 295~ 
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THIS RUN EXECUTED 28JUL92 

JIEC-2 WATER SURFACE PROFILES 

Version 4.6.0; 'February 1991 

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

(PR500.HEC2} 

SUMMARY PRINTOUT 

SECNO 

23.620 
23.620 
23.620 
23.620 

23. 630 
23.630 
23.630 
23.630 

23.770 
2).770 
23.770 
23.770 

23. 9)0 
23.9)0 
23. 930 
23.9)0 

24.000 
24.000 
24.000 
24.000 

24.100 
24.100 
24.100 
24. 100 

25.000 
25.000 
25.000 
25.000 

currns 

0. 00 
0. 00 
0. 00 
0.00 

0.10 
0.10 
o. 10 
0. 10 

15. 10 
15. 10 
15. 10 
15. l 0 

J l. 10 
)1. 10 
)1. 10 
3.1. 10 

J a. 1 o 
J 8. 10 
J a. 10 
]8.10 

38. 11 
J 8. 11 
J 8. 11 
J 8. 11 

1)8.11 
138.11 
138.11 
138.11 

OEPTH 

9. 7 4 
9. 7 4 
9. 7 4 
9. 7 4 

9. 9 9 
9. 9 9 
9. 99 
9. 9 9 

9. 97 
9.97 
9.95 
9.95 

l O. 4 4 
9. 91 
9. oa 
8. 7 2 

10. -1- 3 
9.90 
9.08 
B. 7 Z 

10. 4 7 
9. 9 4 
9. 12 
8. 7 6 

10. 3 2 
9.86 
9. 13 

• 89 

CWSE1 XLCH Q EG 

770.44 0.00 1315.00 771 42 
7 70. 4 4 0.00 1315.00 77i.42 
7 70. 4 4 0.00 0.00 7 70. 4 4 
7 70. 4 -I 0.00 0.00 770.44 

770.69 0. 10 1315.00 771.67 
770.69 0. 10 1315.00 771.67 
770.69 0.10 0.00 770.69 
7 70. 69 0. 10 0.00 770.69 

770.70 15.00 1315.00 771. 69 
7 70. 7 0 15.00 1315.00 771.69 
770.69 15.00 o.oo 770.69 
7 70. 6 9 15.00 0.00 770.69 

771. 21 16.00 600.00 771.82 
770.68 16.00 800.00 771.75 
7 69. 8 6 16.00 1000.00 771.53 
7 69. 4 9 15. o o 1200.00 171.90 

771.22 7.00 600.00 771.82 
770.69 7.00 800.00 771. 76 
7 69. 8 7 7.00 1000.00 771.55 
769.:52 1:00 -1200:00 711. 93 

171.'26 0.01 600.00 771.86 
770.73 0. 01 800.00 771.80 
769.91 o. 01 1000.00 771.59 
7 69. 5 6 0. 01 1200.00 771. 97 

771.)5 100.00 600.00 7 71. 96 
770.90 100.00 800.00 771. 97 
7 70. 17 100.00 1000.00 771. 85 
7 69. 9 2 100.00 1200.00 772.34 

• PAGE 22 

14:i2:5( 
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SECNO CUHDS DEPTH CWSEL XLCH Q EG 

27.500 388.11 9. 9 4 771.58 250.00 600.00 772.19 
27.500 388.11 9 66 771.30 250.00 800.00 772.39 
27.500 388.11 9.16 77 0 81 250.00 1000.00 772.51 
27.500 388.11 9. 20 770.84 250.00 1200.00 773.29 

' 28.560 494.11 9. 7 9 771.69 ' 106.00 600.00 772.30 
28.560 494.11 9. 59 771.50 106.00 800.00 772.57 
28. 560 494.11 9.20 771.11 106.00 1000.00 772.79 
28. 560 494.11 9.37 111. 2 a 106.00 1200.00 773.69 

28,570 495.11 10.07 771.98 1.00 600.00 772.36 
28.570 495,11 10. 11 772.02 1.00 800,00 772.69 
28.570 495,11 9. 9 a 771.88 1.00 1000.00 772.97 
28.570 495.11 10 77 772.68 1.00 1200.00 774. 02 

28.650 503.11 10 41 772.41 a. a o 600.00 772.46 
28.650 5 o'3. 11 10. 7 9 772.79 8. 0 0 800.00 772.87 
28.650 503,11 11.13 773.13 8. 0 0 1000.00 773.26 
28.650 503.11 12.23 774.23 8.00 1200.00 774.38 

28.660 504.11 10 41 772.41 1.00 600.00 772.46 
28.660 504.11 10. 7 8 772.78 1.00 800.00 772.87 
28.660 50 1 4.11 11.13 773.13 1.00 1000.00 773.26 
28.660 504.11 12. 2 3 774.23 1.00 1200.00 774.38 

28.990 5]7.11 12.40 772.40 3 3. 0 0 1310.00 772.47 
28.990 5]7.11 12. 8 1 772.81 3 J. 0 0 1310.00 772.87 
28.990 537.11 13. 21 773.21 33.00 1310.00 773.27 
28.990 537.11 14. 3 5 774.35 JJ.00 1310.00 774.39 
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(PRSOO,HEC2] 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH'. ELTRD ELLC ELHIN Q CWSEL CRIWS EG lO"KS VCH AREA • 0 lK 

23.6:20 0.00 771.50 769.00 7 60. 7 0 1315.00 770. ,U o.oo 171. 42 11. 45 7. 93 Ui5. 92 3 ea. s 7 
23.620 0.00 771.50 7 69. 00 7 60. 7 0 1315.00 770.44 0.00 771. 42 11. 45 7.93 165.92 )68.57 
23.620 o.oo 771.50 769.00 7 60. 7 0 0.00 770.44 o.oo 770.44 o.oo o.oo 165.92 38.S.57 
2).620 0.00 771. 50 '769.00 7 60. 7 0 0.00 770.44 0.00 770.44 0.00 0.00 165.92 388.57 . 2.J.630 0.10 111. 50 769.00 7 60. 7 0 1315.00 770.69 0.00 771. 67 11.45 7.93 165.92 388.57 
23.630 0.10 771.50 769.00 7 60. 7 0 1315.00 770.69 0.00 771.67 11. 45 7.93 165.92 388.5/ 
23.630 0.10 771.SO 769.00 7 60, 7 0 0.00 770.69 0.00 770.69 0.00 0.00 165.92 388.57 
23.630 0.10 771. so 7 6!L 00 7 60. 10 0.00 770.69 0.00 770.69 0.00 0.00 165.92 388.57 

2 J. 7 70 lS.00 771. 20 7 69. 00 760.74 1Jl5.00 770.70 0.00 771.69 11.59 7.96 165.21 386.2'.i 
2J.770 15.00 771. 20 769.00 7 60. 7 4 lJIS.00 7 70 70 o.oo 771.6q 11. 59 7. 96 165.21 JB6.2S 
23.770 15.00 771. 20 769.00 760.74 0.00 770.69 o.oo 770.69 o.oo o.oo 165.21 J 86. 2 5 
23.770 l'S.00 771.20 769.00 760.74 0.00 770.69 o.oo 770.69 o.oo o.oo 165.21 3 86. 2 S 

2).930 16.00 771.50 768.80 760.77 600.00 771.21 0.00 771 82 9.24 6 23 96.23 197. 4 0 . 23.930 16.00 771. 50 7 66. 80 760.77 800.00 770.68 0.00 771.75 16.42 8.31 96.23 197 . 4 0 
23.930 16.00 771. so 768.80 760.77 1000.00 769.66 0.00 771. SJ 25.66 10.39 96.2) 197. 4 0 
23.930 16.00 771.50 768.80 760.77 1200.00 769 <9 0.00 771 90 )6,95 1 2. 41 96.23 197. 4 0 

24.000 7.00 771. 50 766.82 760.79 600.00 771. 22 o.oo 771 82 9.24 6.23 96.23 197,40 
24.000 7.00 771. so 766.82 760.79 BOO.OD 770.69 0.00 771 76 16.42 8. 3 1 96.23 197. 4 0 
24.000 7.00 771.50 769.82 760.79 1000.00 769.87 0.00 771. 55 25.66 10.39 96.23 197.40 
24.000 1. 00 771. 50 768.82 760.79 1200.00 7 69. S 2 0.00 771. 93 36.95 12.47 96.23 197. 4 0 

2 4. 100 0.01 771. so 768.82 760.79 600.00 771. 26 0.00 771.86 9.24 6.23 96.23 197. 4 0 
24.100 0.01 771. 50 768.82 160. 7 9 800.00 770,73 0.00 771.80 16. 42 8. J 1 96.2) 197. 4 0 
24.100 0.01 771.50 768.62 760,79 1000.00 769.91 o.oo 771,59 25.66 10. J 9 96.2) 197.40 
24.100 0.01 771. 50 768.82 760.79 1200.00 769 56 0.00 771. 97 36.95 12. 4 7 96.23 197. 40 

25.000 100.00 771.50 7 69. 06 761. 04 600.00 771 35 0.00 771.96 9.24 6. 23 96.2) 197.40 
25.000 100.00 771.50 7 69. 06 761.04 800.00 770.90 0.00 771.97 16.42 8.31 96.23 197.40 
25.000 100.00 771.50 769.06 761. 04 1000.00 110. 17 0.00 771.85 25.66 10.]9 96.2) 197.40 
25.000 100.00 771.50 769.06 761. 04 1200.00 769 92 0.00 772.34 36.95 12.47 96.23 197.40 

27.500 250.oo 77 J. 00 769.62 761.65 600.00 771.58 0.00 772.19 9. 41 6.28 95.61 195.61 
27.500 250.00 77).00 769.62 761.65 800.00 771. 30 0.00 772.39 16.73 8.37 95.61 15':i-. 61 
27.500 250.00 773.00 769.62 761. 65 1000.00 770.Bl 0.00 772.51 26. lJ 10.46 95.61 195.61 
27.500 250.00 77 3. 00 769. 62 761. 65 1200.00 770.84 o. 00 773.29 37.63 12.55 95.61 195.61 

28.560 106.00 773.50 769.9) 761.91 600.00 771.69 0.00 772.JO 9.25 6.24 95.21 197. 3 3 
28.560 106.00 773.50 769.9) 761. 91 800.00 771.50 0.00 772.57 Hi.4-l 8.)2 96.21 197. D 
28.560 106.00 773.50 769.93 761. 91 1000.00 771. 11 0.00 772.79 25.68 10.39 96.21 197. 3 J 
28.560 106.00 773.50 769.9) 761. 9 l 1200.00 771. 28 o.oo 773.69 36,.98 12,47 96.21 197.33 
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SECNO XLCH ELTRD ELLC ELMIH Q CWSEL CRIWS EG lO*KS VCH AREA • 01 K 

28.570 1. 00 0. 00 0.00 761.91 600.00 771.98 0.00 772.36 3. 2 2 4.96 120.88 ])4. 2 
28.570 l.00 0. 00 0.00 761.91 800.00 772.02 0.00 772.69 5 • 6 7 6.59 12 l. 3 6 ])5. 8 
28.570 1. 00 0. 00 0.00 761. 91 1000.00 771. 88 0.00 772.97 9. 17 8. JS 119.71 ])0. l 
28.570 1. 00 o.oo 0.00 761. 91 1200.00 772.68 0.00 774.02 10. 90 9. 2 8 129.]1 J 6]. 4 

28.650 8.00 o.oo 0.00 762.00 600.00 772.41 o.oo 17 2 • .:, 6 a. 21 1. 80 334.18 1306.7 
28.650 8.00 0.00 0.00 762.00 800.00 772.79 0.00 772.87 a. 3 4 2. 3 l 346.22 1373.1 
28.650 8.00 o.oo o.oo 762.00 1000.00 773.lJ o.oo 773.26 0. 4 8 2. 80 357.57 1436.4 
28.650 8.00 o.oo o.oo 762.00 1200.00 774.2) o.oo 774.38 0. 5 4 3. 0 5 392.95 1637.1 

28.660 1. 00 765.00 762.00 762.00 600.00 772.41 0.00 772. 46 o. 21 1. 80 )33.16 1300.2 
28.660 1. 00 765.00 762.00 762.00 800.00 772.78 0.00 772.87 o. 3 4 2. 3 2 345.10 1365.9 
28.660 1. 00 765.00 762.00 762.00 1000.00 773. 1J 0.00 773.26 0.49 2. 81 356.27 1428.0 
28.660 1. 00 765.00 762.00 762.00 1200.00 774.2) 0.00 774.)8 o. 5 4 3.07 391.)6 1626.6 

28.990 )3.00 0.00 0.00 760.00 1310.00 772.40 0.00 112. n 1. 69 2.20 64S.94 1009.1 
284990 )3.00 o.oo 0.00 760.00 1310.00 772.81 0.00 772 87 1. 41 2. o 1 695.23 110).0 
284990 JJ.00 0.00 0.00 760.00 1310.00 773.21 0.00 773.27 1 . 19 1.96 752.48 1203.1 
28.990 J 3. 0 0 o.oo 0. 00 760.00 1310.00 774.35 0.00 774.39 o . 1 2 1. 65 958.64 1540.8 
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(PR500.BEC2) 

SUMMARY PRINTOUT TABLE 150 

SECHO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWIO XLCH 

2 3. 620 1)15.00 770.44 o.oo 0.00 0.00 20.01 0.00 
23.620 1315.00 770.44 0.00 0.00 0.00 2 a. a 1 0.00 
23.620 0.00 770.44 0.00 0.00 0.00 20.01 o.oo 
23.620 0.00 770.44 0.00 0.00 0.00 20.01 0.00 

2).630 1315.00 770.69 0.00 0.25 0.00 20.01 a. 10 
23.630 1315.00 770.69 0.00 a. 2 s 0.00 20.01 0.10 
23.630 0.00 770.69 0.00 0. 2 5 0.00 20.01 a. 10 
23.630 0.00 770.69 0.00 0. 2 5 0.00 20.01 0. 10 

23.770 1315.00 770.70 0.00 O. 0 l 0.00 20.01 15. 0 0 
23.770 1315.00 770.70 0.00 0. 0 1 0.00 20.01 15. 0 0 
23.770 0.00 770.69 -0. 0 1 o.oo 0.00 2 0. 0 1 15.00 
23.770 0.00 770.69 0.00 0.00 0.00 20.01 15. 0 0 

23.930 600.00 771. 21 o.oo 0. 5 1 o.oo 12. 0 1 16.00 
23.930 800.00 770.68 -0.54 -0.02 0.00 12.01 16.00 
23.9)0 1000.00 769.86 -0. 82 -0.83 0.00 12.01 16.00 
23.930 1200.00 769. 49 -0. 3 7 -1. 20 0. 00 12.01 16.00 

I 

24.000 600.00 77 1. 2 2 0. 00 0. 0 1 0.00 12.01 7. 0 0 
24.000 800.00 770.69 -0. 5 3 0. 0 1 0.00 12.01 7 OD 
24.000 1000.00 769.87 -a. a 2 0.02 o.oo 12.01 7.00 
24.000 1200.00 769. 52 -0. 36 0.03 o.oo 12.01 7.00 

24.100 600.00 77 1. 2 6 0.00 0.04 o.oo 12.01 o. o 1 
24.100 800.00 770.73 -o. 53 0. 04 0.00 12.01 0,01 
24.100 1000.00 769.91 - o. a 2 0.04 o.oo 12.01 0. 0 1 
24.100 1200.00 769.56 -0.36 0.04 0.00 12.01 0. 0 1 

25.000 600.00 771.35 o. oo 0.09 0.00 12.01 100.00 
2 '5. 0 0 0 800.00 770.90 -0. 46 0. 16 0.00 12.01 100.00 
25.000 1000.00 770. 17 -0.72 0.26 0.00 12.01 100.00 
25.000 1200.00 769.92 -0. 25 0. 37 0.00 12.01 100.00 

27.500 600.00 771.59 0.00 0.23 0.00 12. o 1 250.00 
27.500 800.00 771.30 -0.28 0.41 0.00 12.01 2 '50. 00 
27.500 1000.00 770.81 -0.50 0.64 0.00 12.01 250.00 
27.500 1200.00 770.84 0.03 0.92 0.00 12.01 2 '50. 00 

28.560 600.00 771.69 0.00 0. 11 0.00 12.01 106.00 
28.560 800.00 771. 50 -0.20 0.19 o.oo 12.01 106.00 
29.560 1000.00 771. 11 -0. 3 9 0. 30 0.00 12.01 106.00 
2 8. '5 6 0 1200.00 771.28 o. 11 0. 4) 0.00 12.01 106.00 
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SEC"'1O Q CWSEL DI FWSP D!FWSX DIFKWS TOPWID XLCH 

28.570 600.00 771.99 o.oo 0.29 u.uu 12.01 1.00 
28.570 800.00 772. 02 0.04 0.52 0.00 12.01 1.00 
28.570 1oop.oo 771.88 -0. 1 3 0.77 o.oo 12.01 1.00 
28.570 1200.00 772.68 a.so 1. 40 o.oo 12•01 I 1.00 

28.650 600.00 772.41 o.oo 0.43 0.00 32.19 8.00 
28.650 800.00 772.79 0.37 0.77 0.00 32.20 8.00 
28.650 1000.00 773.13 0.35 1. 25 0.00 32.20 8.00 . 28.650 1200.00 774.2) 1. 10 1. 55 0.00 3 2. 2 0 8.00 

28.660 600.00 772.41 o.oo 0.00 0.00 3 2. 0 1 1. 00 
28.660 800.00 772.78 0.37 0.00 0.00 3 2. 0 1 1.00 
28.660 1000.00 713. 13 0.35 0,00 o.oo 32.01 1.00 
28.660 1200.00 774.23 1.10 0.00 o.oo 32.01 1.00 

28.990 1310.00 772.40 0.00 -0.01 0.00 111.35 J).00 
28.990 1310.00 77 2. 81. 0. 4 1. 0. 03 0.00 132. 57 33.00 
28.990 1)10.00 773.21. 0.40 0.08 0.00 153.57 3).00 
28.990 1310.00 774.)5 1. l 4 0. l 2 0.00 195.00 3).00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

NOTE SECNO"' l23.6Jo PROFILE= WSEL BASED ON XS CARD 
NOTE SECNO., 2 J. 6J a PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SECNO= 23.630 PROFILE.:- 3 WSEL BASED ON XS le ARD 
NOTE SECNO« 2 J. 6J 0 PROFILE= 4 WSEL BASED ON XS CARD 

WARNING SEC NO"' 2).9)0 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO=< 2).9.30 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANG£ 
WARNING SEC NO= 23.930 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO .. 23.930 PROFILE: 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO"" 2 4. 10 0 PROFILE= WSEL BASED ON XS CARD 
ROTE SECNO"" 24.100 PROFILE= 2 WSEL BASED ON X5 CARD 
MOTE SECNO= 2 4. 10 0 PROFILE"' 3 WSEL BASED ON X5 CARD 
NOTE SECNO= 24.100 PROFILE= 4 WSEL BASED ON XS CARD 

WARNING SECNO"' 28.570 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 28. 570 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
W'ARt-lING SEC.liO• 28. 570 PROFILEa 3 CONVEYANCE CHANGE OUTSIDE AC'C'EPTABLE RANGE. 
WARNING SECHO= 28. 570 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE. 

I 
WARNING SECNO"' 28.650 PROFILEa 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO=< 28.650 PROFILE: 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARKING SECHO= 28.650 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO=< '28.650 PROFILE= 4 CONVEYANCE CHANGE. OUTSIDE ACCEPTABLE RANGE 
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HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; ~ebruary 1991 

Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 PROPOSED CULVERT DIVERSION (JUNCTION-POND) 10-YEAR 
T3 (AC7.HEC2J 

Jl !CHECK INQ 

2. 

!DIR STRT METRIC 

J2 NPROF !PLOT PRFVS XSECV XSECH FN 

l.O -1. 0 

J3 VARIABLE CODES FOR SUHMARY PRINTOUT 

150.0 38. 66. .. 1. 39. 

QT 4. 0 620. 620. 620. 6 2 0. 
NC .OlJ .bl3 • 0 13 • 3 • 5 

STA. 2 J .+ 6 2: JU?fCTION BOX (DIVERSION POINT) 
Xl 2 3. 6 2 8. 15 0. 170.01 10. 
BT 4. 150. 7 71. 5 769.00 15 9. 5 
BT 170. 01 7 71. 5 769.0 
GR 7 7 1. 5 100. 771. 5 150. 760.70 
GR 760.7 170~00 771. 5 170.01 7 7 1. 5 

STA. 2]+63: XS CARD MODELS JUNCTION LOSS 
Xl 23.63 . 1 
x, 
XS - 4. . 25 . '5 . '5 . '5 

Xl 23.77 10. 150. 170.01 15. 
BT 6. 15 0. 771.2 769.00 159.5 
BT 160.5 771.2 7 69. 0 160.51 771. 2 
GR 771. 5 100. 771. 5 150. 760.70 
GR 760.7 16q.5 760.7 160.51 760.7 

QT 4. 0 300. 400. 500. 600. 
Xl 2 3. 9 3 6. 150. 162.01 l6. 

BT '. 15 0. 7 71 . 5 768.80 162.01 
GR 7 71. 5 10 0. 771. 5 150. 760.70 
GR 771. 5 200. 

• 

HVINS Q 

AL LDC IBW 

4 3. 

10. 1 0. 
7 7 1. 5 769.0 

150.01 760.70 
200. 

• l . 1 
l. 

15. 15. 
771. 2 769.0 
769.0 170.01 

150.0l 760.70 
170.00 7 7 l. 5 

16. 16. 
7 7 1. 5 768.80 

150.0l 760.70 

TBIS RUN EXECUTED 28JUL92 

WSEL 

7 6 6. 8 

CHNIH 

3. 

160.5 

15 9. 5 

159.51 
771. 2 
159.5 

170.01 

162.00 

FQ 

!TRACE 

771. 5 

760.7 

• 0 3 7 
7 71. 2 
769,0 
760.7 
771. 5 

.074 

771. 5 

PAGE 

12:03:1~ 

769.0 

160.S 

769.0 

159.51 
200. 

162.01 

• 
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Xl 2 4, 0 7 • 7. 7. .017 
X2 1. 

Xl 2 4. 1 . 01 • 01 . 01 
X2 1. 
XS - ' . ,04 • Q4 • 04 • 04 

STA. 2 5 + 00 
Xl 2 5. 0 100. 100. 100. • 2 4 5 
X2 1. 

STA. 27+50 
Xl 27. 5 250. 2 5 0. 250. .610 
BT 2. 15 0, 7 7 3 • 0 769.62 162.01 7 7 3. 0 769.62 

STA. 28+56: UIS FACE OF TRE 12'X7' CULVERT JUST UIS OF EDWARDS ST. 
Xl 28.56 106. 10 6. 106. .260 
BT 2. 150. 7 7 J. 5 769.9) 162.01 77 J. 5 769.9] 

STA. 28+57: 1. UIS OF THE 12' X 7' CULVERT 
Xl 2 8. 5 7 1 • 1. 1. 

Xl 28.65 4. 100.0 13 2. 2 B. B. ,. 
GR 7 7 J. 0 100. 762,0 100.1 762.0 1)2.1 7 7 3. 132.2 

SB l. J. J 32. .00001 0. .00001 0. 762.0 762.0 
STA. 2 a+ 66: POND OUTLET WEIR ON THE DIS END OF POND(H=J.O',C=J.5) 

Xl 2 B. 66 4. 100, 132,01 1 e L L 
X2 1. 762. 0 765.0 
GR 775.0 100. 762,0 100.01 762.0 13 2. 7 7 S. 132.01 

NC .o, • 0 4 • 0 J 5 0. 1 0.3 
QT 4. 615. 615. 615. 61 5 • 

STA. 28+99: FIRST XSEC OF POND 
Xl 28.99 B. 0 150,0 21s.o "· 50. J J. 
GR 7 7 4 • 100. 7 7 2. 150. 765. 175. 760. LBS. 760. 205. 
GR 7 6 5. 2 1ls. 7 7 2. 240. 7 7 4 • 295. 
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HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1991 

TRIS RUN EXECUTED 28JUL92 

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

(AC7.HEC2] 

SUMMARY PRINTOUT 

SECNO 

23.620 
23.620 
23.620 
23.620 

23.630 
23.6)0 
2).6)0 
2] 630 

23.770 
2 3. 7 70 
23.770 
23.770 

2).9)0 
2).930 
i'J.9)0 

23. 9)0 

2 4. 000 
24.000 
24.000 
24.000 

2 L 100 
24.100 
2 4. 100 
24.100 

25.000 
2 5. 000 
25.000 
25.000 

,..,, •• .1. ... 
\.. Ul'IU.:, 

0.00 
0. 00 
o.oo 
0.00 

0. 10 
0.10 
0. 10 
O. l O 

15.10 
15.10 
15. 10 
15.10 

31. 10 
31. 10 
] 1. 10 

31. 10 

J 8, 10 
3 8. 10 
3 8. l O 
J B. 10 

J B. 11 
38. 11 
3 8. 11 
3 8 • 11 

138.11 
138. 11 
138.11 
138.11 

DEPTH 

6. l 0 
6.10 
6.10 
6. 10 

6. 3 5 
6.35 
6. J 5 
6.35 

6.32 
6. 3 2 
6. 3? 
6. J 2 

6. 4 7 
6 25 
6 , 11 
5. 9 2 

6. 4 5 
6. 2 4 
6. 1 0 
5. 91 

6. 4 9 
6. 2 B 
6. 14 
5.95 

6 26 
6- a 7 
5.96 
5. B 1 

CiiSEL XLCH Q EG 

766.BO o.oo 620.00 767.20 
766.80 o.oo 620.00 767.20 
766.80 0. 00 620.00 767.20 
766.80 o.oo 620.00 767.20 

767.05 0. 10 620.00 7 67. 4 2 
7 61. 05 0.10 620.00 761.42 
7 67. O 5 0.10 620.00 767.42 
7 67. 0 5 0.10 620.00 767.42 

767.05 15.00 620.00 767.43 
767.05 15.00 620.00 767.43 
1G1. 05 15. 00 620.00 767. I\) 
761.05 15. 0 0 620.00 767.43 

767.24 16.00 )00.00 7 67. 4 7 
767.02 16.00 400.00 7 67. 4 7 
766.09 16.00 500.00 7 f.i 7. 61 
766.69 16.00 600.00 767.80 

767.24 7.00 300,00 ? 67, 48 
767.03 7.00 400.00 767.47 
766.89 7.00 500.00 767.62 
766.70 7.00 600.00 767.81 

767.28 0.01 300.00 7 67. 51 
767. 07 0.01 400.00 7 67. 51 
766.93 0.01 500.00 7 67. 65 
766.74 0.01 600.00 767. 84 

767.30 100.00 300.00 767.55 
767.10 100.00 400,00 767.57 
766.99 100.00 500.00 767.75 
766.84 100.00 600.00 7 68. 00 

• 
PAGE 22 
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SECNO CUMDS DEPTH Cl,/5£L XLCH Q EG 

27.500 388.11 5. 7 1 767.35 250.00 JOO .00 767.65 
27.500 388.11 5.56 767.21 250.00 400.00 767.76 
27.500 388.11 5. 5 2 767.17 250.00 500 .00 768.05 
27.500 ]8Bl.11 5.49 767. 1-f, 250.00 600.00 76B.4J 

28.560 494. 11 5. 4 7 767 .HI 10-6..CO JOQ.00 767.70 
28.560 4 g.4. 11 5 • J 5 757.26 106.00 400.00 767 • 86 
28.560 49-4.11 5 • 3 5 767.26 106.00 500.00 768.20 
28.560 494 11 5 • 3 7 757.28 106.00 600.00 768.62 

28.570 445 11 5. 4J 757.38 1. 00 JOO.OD 767.10 
28,570 49-S.ll 5. 3 5 761.25 1.00 400.00 757.86 
28.570 4 95 ll 5. 3 5 767. 26 1. 00 500.00 760.20 
28.570 4 95. 11 5. 3 7 767. 28 1. DO 600.00 76lL 62 

28.650 5 03. 11 5.75 767.75 B. 00 JOO.DO 7 67. 7 g 
28.650 503. 11 5. 9 5 767.95 8. 00 400.00 768.02 
28.650 503.11 6.36 768.36 e.oo 500.00 768.46 
28.650 503.11 6.88 768,88 e.oo 600.00 768.99 

28.660 504.11 5. 7 7 7 67. 7 7 l. 00 300.00 767. 81 
28.660 504 11 6.00 768.00 l. 00 400.00 768.07 
28.660 504111 6. 41 768.41 l. oc 500.00 768.50 
28.660 504 11 6.92 768.92 1. 00 600.00 769.03 

28.990 537.11 7 . 7 5 767.75 J J. 00 615.00 767.BJ 
28.990 537 1,11 8.01 768.01 J J. 00 615.00 7 68. 0 7 
28.990 537.11 8.45 768.45 JJ.00 615.00 768.51 
28.990 537.11 9.00 769.00 JJ.00 615.00 769.04 
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{AC7.HEC2] 

SUMMARY PRINTOUT TT\DLE 150 

SECl'IO XLCII ELTRD ELLC ELMIN Q CHSEL CRIWS EG lO"KS VCII AREA .ou; 

23.620 0.00 77 1. 50 769.00 760.70 620.00 766.80 0.00 767.20 3. 3 5 5.08 121.97 338.89 
23.620 0.00 77 1. 5 0 769.00 760.70 620.00 766.80 o.oo 767. 20 J. J 5 5. 0 8 121.97 338.89 
23.620 o 00 771 50 7 69. 00 760.70 620.00 166. a o 0.00 767.20 3. 3 5 5. 0 8 121.97 JJIL89 
23.620 0 00 771.50 7 69. 00 760.70 620.00 766.80 o.oo 767.20 3. 3 5 5. 0 8 12 1. 97 3J I!. B 9 

2),630 0. 10 771.50 7 69. 00 760.70 620.00 7 67. 0 5 0.00 767.42 2.99 4. a e 126.97 358.65 
23 6)0 a. 10 77 1.50 769.00 7 60. 7 0 620.00 7 67. 0 5 0.00 767.42 2.99 4.88 126.97 358.65 
23.630 0. 10 77 1. 50 769.00 760.70 620.00 7 67. 0 5 0.00 767.42 2.99 4. 8 8 126.97 358.65 
2).630 a. 1 o 771.50 769.00 7 60. 7 0 620.00 167. 0 5 0.00 767.42 2.99 4. 88 126.97 )58.65 

23.170 15.00 771. 20 769.00 760.74 620.00 167.05 0.00 767. 43 ) • 0 3 4. 91 126.)3 356.09 
23.770 15.00 771 zo 7 69 00 760.74 620 .00 767 .05 0.00 761 •. D J. 03 4. 91 126.33 )'5(,. 09 
23.770 15 I 00 77 1. 2 0 7 69. 00 760. 74 620.00 767.05 0. 00 767.4) 3. 0 3 4. 91 126.JJ 356.09 
23. 770 15. 00 7 7 1. 20 769.00 7 60. 7 4 620.00 767.05 0.00 767. 43 3.03 4. 91 126.33 356.09 

23.930 16. 0 0 771.50 7 68. 80 760.77 JOO.DO 7 67. 2 4 0.00 767.47 2.52 J. 8 7 7 7. 5 9 189.09 
23.930 16. 0 0 77 1. 50 768.80 760.77 400.00 7 67 02 0.00 767.47 4. 9 O 5 - J J 7 4. 9 8 1 80. 71 
23. 930 16;00 77 1. 50 768.80 760.77 500 .00 76.5 .... q 0.00 767.61 8. 12 6. 82 7 J. J 2 175.42 
23. 930 16.00 771.50 768.80 160.77 600.00 766.69 o.oo 767.80 12. 12 8.44 71.06 16B.25 

24.000 7.00 771.50 768.82 760.79 300.00 767.24 o.oo 767.48 2. 5 3 J • 0 0 7 7. 4 0 188.49 
24.000 7.00 7 7 1. 50 768.82 7 60. 7 9 400.00 767.03 o.oo 767,47 4. 9 J 5 • 3 5 74.81 180. 16 
24.000 7, 00 771.50 768.82 760.79 500.00 766.89 0.00 767.62 8. 17 LBJ 7 J. 16 174. 90 
24.000 7J00 77 1. 50 768.82 760.79 600.00 766.70 0.00 767.81 12.80 8 • 4 6 70.88 167.70 

24.100 0.01 111.50 168 . 8 2 7 60. 7 9 300.00 767.28 0.00 767.51 2. 49 ).85 77.88 190.01 
2 4. 100 0,01 77 1. so 7 68, 8 2 760.79 400,00 767. 07 o.oo 767.51 4. 85 5. 31 1 s. 2 a 181. 69 
24.100 0.01 771. 50 768.82 760.79 500.00 766.93 0.00 767.65 8. 03 6.79 7 3. 6 4 176.43 
24.100 0.01 771.50 768.82 760.79 600.00 766.74 0,00 767.84 12. 5 7 8. 41 7 l. J 7 169.24 

25.000 100.00 771.50 769.06 761. 04 JOO.DO 767.30 o.oo 767.55 2. 7 3 J.99 7 5. 2 4 181.54 
25.000 100.00 771.50 769.06 7 61. 04 400.00 767.10 0.00 767.57 5.29 5. 4 9 7 2. 8 5 173.94 
2.5.000 100.00 771.50 1 69 • o 6 761.04 500.00 766.99 0.00 767.15 8,61 6.99 71. 5 6 169.85 
2. 5. 0 0 0 100.00 771.50 769.06 161. 04 600.00 76U.84 0. 00 768.00 13. 41 8. 61 69.66 163.84 

27.500 250.00 77).00 769.62 761.65 )00.00 767.35 o.oo 767.65 J.50 4.) 8 68.53 160.29 
27.500 250.00 773.00 769.62 761. 65 400.00 767.21 o.oo 767.76 6.70 6.00 66.69 154.52 
27.500 250.00 773.00 769.62 761. 65 500.00 7 67. 1 7 0.00 768.05 10.66 7. 5 5 66.24 153.13 
27.500 250.00 773.00 769.62 761.65 600.00 767.14 0.00 768.43 15.60 9. 11 65.85 15 1. qz 

28.560 106.00 773.50 769.93 761.91 300.00 767.38 o.oo 767.70 J. 92 4. 5 6 6 5. 7 J 151. 52 
28.560 106~00 773.50 769.93 761.91 400.00 767. 26 0.00 767.86 7. J 8 6. 2 2 64. 3 J 147.20 
28.560 106.00 773.50 769.93 761. 91 500.00 767.26 0.00 768.20 11. 56 7. 7 8 6 4. 2 8 147.05 
28. 560 106.00 773.50 769.9) 761.91 600.00 767. 28 0.00 768.62 16.44 9.29 64.58 147.96 
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SECNO XLCII ELTRD ELLC ELM.IN Q CHSEL CRIWS EG lO*KS VCB AREA • 01K 

28.570 1.00 o.oo 0.00 761.91 ]00.00 767.38 0.00 767.70 3.93 4.57 65.65 15 1. 2 8 
28.570 1.00 o.oo 0.00 761. 91 400.00 767.26 0.00 767.86 7. 4 2 6.23 64.22 146.86 
28. 570 l 00 o.oo o.oo 761.91 500.00 767.26 o.oo 768.20 11.59 7. 7 9 64.22 14 6. 8 !) 
28.570 1.00 o.oo 0.00 7 6 1. 91 600.00 767.28 0.00 768.62 16. 51 9. ] 1 64.48 147.66 

28. 650 8.00 o.oo 0.00 762.00 300.00 767.75 o.oo 767.79 0. 3 0 1.63 184.23 55 1. 29 
2°.sso 8.00 o.oo 0.00 762.00 400.00 767.95 0.00 768.02 0. 4 7 2.09 190.94 58 1. 4 8 
28.650 8.00 o.oo 0.00 7 6 2. 00 500.00 768.]6 0.00 768.46 0. 61 2. 4 5 204.25 64 2. 52 
28.650 8.00 o.oo 0.00 762.00 600 .00 768.88 0.00 768.99 0.70 2.72 220.57 719.49 

28.660 1.00 765.00 7 62. 00 762.00 300.00 767.77 0.00 767.81 0.29 1. 6 2 184.71 553.37 
28. 660 1.00 765.00 762.00 762.00 400.00 768.00 0. 00 768.07 0. 4 7 2.08 192.07 586.48 
28.660 1.00 765.00 762.00 762.00 500.00 768.41 0. 00 768.50 0.60 2. 4 4 205.07 646. 17 
28.660 1.00 765.00 762.00 762.00 600.00 768.92 0. 00 769.03 0.69 2. 7 1 221.34 722.99 

29.990 )3.00 o.oo 0.00 760 00 615. 00 767.75 0. 00 767.83 3.00 2. 2 1 287.18 )55.0<t. 
29.990 )3.00 o.oo 0.00 760.00 615.00 768.01 0. 00 768.07 2. 62 2.10 302.47 )79.6) 
28.990 )).00 o.oo o.oo 760.00 615. 00 768.45 0. 00 768.51 2.09 1. 94 3)0.62 425.68 
20.990 )3.00 o.oo 0.00 760.00 615 .00 769.00 0. 00 769.04 1.60 1. 7 6 366.84 496,33 
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[AC7.HEC2) 

SUMftARY PRINTOUT TABLE 150 

SECNO Q, CWSEL DIFWSP DIFWSX DIFKWS TOPWlD KLCH 

2 L 6 2 O 620.00 766.80 0.00 0.00 0.00 20.00 0.00 
2] 620 620.00 766.80 0.00 o.oo o.oo 20.00 0.00 
23.620 620.00 766.80 0. 00 0.00 0.00 20.00 0.00 
2]. 62 0 620.00 766.80 o.oo 0.00 0.00 20.00 0. 00 

2).6)0 620.00 767.05 0.00 0. 2 5 0. 00 20.00 0. 10 
2).6)0 620.00 767.05 o.oo 0. 2 5 0. 00 20.00 0.10 
23.6)0 620.00 767.05 0.00 0. 2 5 0.00 20.00 0.10 
23.6)0 620.00 767. 05 0.00 0. 2 5 0.00 20.00 0.10 

23.770 620.00 767 .05 0.00 0. 00 0.00 20.00 15.00 
23.770 620 00 757 .05 0.00 0.00 0.00 20.00 15.00 
23.770 620.00 767 05 o.oo 0.00 0.00 20.00 15.00 
23.770 G:?0.00 767.05 0.00 0. 00 0.00 ?0.00 15.00 

23.930 300.00 767.24 0.00 0. 19 0. 00 12. 00 16.00 
23.930 400.00 767.02 -0. 2 2 -0.03 0. 00 12.00 16.00 
23.930 500.00 766.89 -0. 14 -0. 17 0.00 12.00 16.00 
23.930 600.00 766.69 -0. 19 -0.36 0.00 12.00 16.00 

24.000 300'.00 767.24 0.00 0.00 0.00 12.00 7.00 
24.000 400.00 767.03 -0. 22 o.oo 0.00 12.00 7.00 
24,000 500.00 766.89 -0,14 o.oo 0.00 12,00 LOO 
24.000 600.00 766.70 -0. 19 0.01 0.00 12.00 7.00 

24.100 300.00 767.28 0.00 0.04 o.oo 12.00 O. 0 l 
24.100 400.00 767.07 -0.22 0. 04 0.00 12.00 O. 0 l 
24.100 500.00 766.93 -0. 14 0. 04 0.00 12.00 0.01 
24.100 600.00 766. 7 4 -0. 19 0.04 0.00 12.00 0.01 

25,000 300.00 767.30 0.00 0.02 0.00 12.00 100.00 
25.000 400.00 767.10 -0.20 0. 04 0.00 12.00 100.00 
25.000 500.00 766.99 -0. 11 0. 06 0.00 12.00 100.00 
25.000 6001. 00 766.84 -0.15 0. 10 0.00 12.00 100.00 

27.500 300.00 767.35 0.00 0. 0 5 0. 00 12.00 250.00 
27.500 400.00 767.21 -0.15 0. 10 0.00 - 12. 00 250.00 
27.500 500i00 767.17 -0. 04 0. 18 0.00 12.00 250.00 
27.500 600.00 767.14 -0. 03 0. 29 0.00 12.00 250.00 

28.560 300.00 767.38 0.00 0. 0 3 0. 00 12.00 106.00 
28.560 400.00 767.26 -0.12 0. 0 5 0.00 12.00 106.00 
28.560 500.00 767.26 0.00 0.09 0.00 12.00 106.00 
28,560 600,- 00 767.28 0.02 0. 14 o.oo 12.00 106.00 
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SECNO Q ' CWSEL DIFWSP DIFWSX DIFKWS TOPHID XLCH 

28,570 300 1
• 00 767.)8 o.oo 0.00 o.oo 12. 00 1.00 

28.570 400.00 767.26 -0. 12 0.00 0. 00 12.00 1.00 
28.570 500,00 767.26 0.00 o.oo 0. 00 12.00 1.00 
28.570 600,00 767. 2 8 0. 02 0.00 0. 00 12.00 l. 00 

28.650 300.00 767.75 o.oo 0. 3 7 o.oo 3 2. 10 B.00 
28.650 400.00 767.95 0. 21 0. 70 0.00 3 2. 11 8.00 
28 650 500 00 768.36 0. 4 1 1. 10 0.00 3 2. 12 8.00 

• 28.650 600 00 768.88 0. 5 2 1. 60 0.00 ]2 1J 8.00 

28 660 300, 00 767,77 0.00 0. 0 3 o.oo 32.00 1.00 
28.660 400.00 768.00 0. 2 J 0.05 o.oo 32.00 1.00 
28,660 500.00 768.41 0. 4 1 0.05 0.00 32.00 1.00 
28.660 600.00 768.92 0. 5 1 0. 04 o.oo 32.00 1.00 

28.990 615.00 767.75 o.oo -0.02 0.00 59.66 33.00 
28.990 615;00 768.01 0. 2 5 0.00 0.00 61. 4 7 33.00 
2B.990 615.00 768.45 0. 4 5 0.04 0.00 64.66 33.00 
28.990 615'.00 769.00 0. 5 4 0.08 0.00 68. 5 4 33.00 
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SUM.MARY or ERRORS AND SPECIAL NOTES 

NOTE SEC NO= 2).630 PROFILE= l WSEL BASED ON XS CARD 
NOTE SECNO= ,J.630 PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SECNO= 23.630 PROFILE= ) WSEL BASED ON XS CARD 
NOTE SECNO= 23.630 PROFILE-= 4 WSEL BASED ON XS ~ARD 

WARNING SEC NO"' 23.9)0 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO"' 23.9)0 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2).930 PROFILE= ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= 4 COt,l'VEYAHCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO= 24.100 PROFILE= 1 WSEL BASED ON XS CARD 
NOTE SEC NO"' 24.100 PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SEC t,1O= 24.100 PROFILE= ) WSEL BASED ON XS CARD 
NOTE SECNO= 24.100 PROFILE=> 4 WSEL BASED ON XS CARD 

WARNING SECNO= 28.650 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO"' 28.650 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 28.650 PROFILE= J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO== 128.650 PROFILE"' 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 28.990 PROFILE: 1 CONVEYANCE CHANGE ,OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO"' t;? 8. 99 0 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WllRNING SECNO= 28.990 PROFILE: ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO:: 28.990 PROFILE"' 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



II II~ 11~1111 I~ 
OOBREAKOO 

1) COUNTY: 

2) STUDY NAME: -

MU L,., Tl -p120i::-1 Le 
~ - - . I 

4) oocuMENT TYPE: c; PL ,r FL~ f?.utJ 
Io;:, -YtZ. 

OO\i\/3tJ800 

11111 ii I 111111111111111 



BEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; Februsry 1991 

RUN DATE 28JUL92 TIME 15:28:24 

X X xxxxxxx 
X X " X X " xxxxxxx x:.xxx 
X X " X X " X X xxxxxxx 

xxxxx 
X X 

X 

X xxxxx 
X 

X X 

xxxxx 

xxxxx 
X X 

X 
xxxxx 

X 
X 

xxxxxxx 

• U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITED 
DAVIS, CALIFORNIA 95616-4687 
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THIS RUH EXECUTED 28JUL92 

HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1991 

SPLIT FLOW BEING PERFORMED 

SF UTILIZE TBE SPLIT-FLOW OPTION TO HODEL THE DIVERSION AT EDWARDS ST. 

JC DIVERSION 
JP 5. 5 0. 

TC JUNCTION BOX DIVERSION:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 
cs 11. 23.62 2 3. 62 -!. 
CR 0. 763.60 '5. 765.43 50. 766.17 7 5. 766.79 100. 767.34 
CR 15 0. 758.21 200. 768.99 250. 769.71 300. 770.35 350. 770.97 
CR 400. 771.59 
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Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 100-YR FLOOD HEAN ANNUAL START 
'1'3 [AC7. HEC2 j 

Jl !CHECK INQ NINV IDIR 

2. 

J2 NPROF !PLOT PRFVS XSECV 

1.0 -1.0 

J3 V.tUt..1.1\tll...ti CODES FOK bUMt'IAHY 1"K.LNTUU'J.' 

150.0 "· 66. 8. 

QT '. 0 620. 890. 102 0. 
NC .DJS • OJ 5 • 0) 5 • 5 

STRT METRIC 

XSECH FN 

1. 39. 

1)15 • 
• 7 

STA: 0 +00: o/s LIHIT OF RIPRAP EXIT CHANNEL(20' o/s 
Xl .00 4. 100. 120.02 
GR 765. 100. 7 4 8. 100.01 748 • 

NC .013 . 01) .013 • l • J 
Xl .10 , . 
Xl • 17 8. 

• 
HVINS Q 

ALLDC IBW 

4 J. 

OF BAFFLED APRON) 

120.01 7 6 5. 

, . ,. 

8. 8. 

STA. a+ 1 a,: U/S LIMIT OF RIPRAP EXIT CHANNEL-BEGIN ENEGY DISSIPATOR 
Xl .18 14. 100. 120.07 1. 1. 1. 
GR 7 6 6. 100. 7 5 8. 100.01 7 5 8. 102.01 7 5 5. 
GR 1 s a. 106.03 7 5 8. 110.03 7 5 5 • 110.04 755. 
GR 7 5 8. 118.05 7 5 5. 118.06 755. 120.06 766. 

Xl • 33 14 . 100. 120.07 14. 14. 14. 
GR 7 6 6. 100. 7 5 B. 100.01 7 5 8. 102.01 7 5 5. 
GR 7 5 B. 106.03 7 5 B. 110.03 7 5 5. 110.04 7 S 5. 
GR 7 5 B. 118.05 7 5 5. 118.06 7 5 5 . 120.06 766. 

STA. 0 + 3 4: U /S LIMIT OF ENERGY DISSIPATOR 
Xl • 34 4. 100 • 120.02 1. 1. 1. 

GR 766. 100. 755.00 100.01 7 5 5. 120.01 766.0 

Xl • J 8 4. 10,0. 118.02 4. 4. 4. 
GR 766. 100. 755.00 100.01 7 5 5. 118.01 766.0 

Xl • 4 2 4' 100. 116, 02 4. 4. 4. 
GR 766. 100. 755.00 100.01 755. 116.01 766.0 

Xl . 4 6 4. 100. 114.02 4. 4. 4. 
GR 766. 100. 755.00 100.01 7 55. 114.01 766.0 

• PAGE 2 

WSEL FQ 

7 5 7. 5 

CHNIH !TRACE 

J. 

120.02 

- 7. 
102.02 755. 106.02 
114.04 758. 114.05 
120.07 

102.02 7 5:;. 106.02 
114.04 7 5 8. 114.05 
120.07 

120.02 

118.02 

116.02 

114.02 
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STA. 0+50:NOTE XSEC. ', s REFLECT STA. 
Xl . 5 4. ],QQ. 112.02 L 4. 4. 
BT 2. 100. 76). 762.000 112.01 763. 762.000 
GR 7 6 5. 100. 755.00 100.01 755. 112.01 765.0 112.02 

STA. 1+00 
Xl 1.0 50, 50. 50. .095 
BT 2. 10 0. 764.2 762.085 112.01 764.2 762.095 

STA. 1+25: U/s LIMIT OF ENERGY DISSIPATION DROP 
Xl 1.25 25. 

' 
2 5. 25. • 047 

BT 2. 100. 7 6 5. 9 762.141 112.01 765.9 762.142 

STA. 2+50 
Xl 2. 5 

i 
125. 125. 125. • 2 3 8 

BT 2. 100. 767.0 762.52 112.01 767.0 762.52 

STA. Ji- 50 
Xl J. 5 100. 'no .1.uv • 1.00. .191 
BT 2. 100. 767.0 762.71 112.01 767.0 762.71 

STA. 4+30-4.34: HARRISON ST. 
Xl 4.) BO. BO. BO. • 15 3 
BT 2. 100. 767. 762.861 112.01 7 6 7. 762.861 

Xl 4. 5 5 6. 150. 162.01 25. 2 5. 2 5. 
BT 2. 15 0. 7 6 7. 762.99 162.01 7 67. 762.99 
GR 7 7 3. 100. 7 7 3. 150. 755.99 150.01 755.99 162.00 773. 162 .01 
GR 7 7 J. 200. 

STA. 5+00 
Xl 5. 4 5. 4 5. 45. .086 
BT 2. 150. 767. 763. 080 162.01 7 6 7 , 763 .080 

STA. 7 + 5 01 
Xl ? • s ""' -4:.>V • 250. 250. • 4 7 7 
BT 2. 150. 768. 763.550 162.01 768~ 763.550 

STA. lO • OO 
Xl 10. 250. 2 5 0. .2 so. • 4 7 7 
BT 2. 150. 769. 764.030 162,01 769. 764.030 

STA. 12+50 
XI 12. 5 2 5 0. 250. .2 50. • 4 77 
BT 2. 150. 771.25 764. S10 162.01 771.25 764- 510 

STA. 15 • 00 

Xl 15. 250. 250. 250. • 4 7 7 
BT 2. 150. 7 7 2. 9 764. 980 162.01 772.9 764.980 
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STA. 1 7 • so 
Xl 17,S 250. 2 50. 250. • 4 7 7 
BT 2. 150. 772.6 765.460 162.01 7 7 2. 8 765.460 

NC .013 ,013 .01) • 3 • 5 
STA. 18+28: 12, DIS OF THE 90 DEGREE BEND DIS OF RAILROAD 

Xl 18. 28 6. 150. 162,01 78. 18. 7 8. 
BT 2. 150. 7 72. 8 765.540 162.01 772. B 765.540 I 
GR 77 2. 8 100.0 7 7 2. B 150,0 758.54 1s a. 1 758.54 16 2. 0 7 7 2. 8 162.01 
GR 77 2. 8 200. 

STA. 18+40: DIS SIDE OF 90 DEGREE BEND 
Xl 18.40 12. 12, 12. Q,QS 
X2 1.0 

NC .013 .013 .013 • 3 . 5 
STA. 18+49: UIS SIDE DF 90 DEGREE BEND 

Xl 18.49 18. 9 0 0. 0 9. 4 0. 0 4 
X2 1.0 

STA. 18+49: XS CARD FOR BEADLOSS IN BEND 
Xl 18. 50 o. 01 0.01 0.01 
X2 1.0 
XS -4,0 0. 20 0.20 0.20 0. 2 0 

Xl 1 8. 61 12. 12. 12. 0.05 
X2 1.0 

STA. 19+00: UIS OF RAILROAD, 51' u Is OF BEND 
Xl 19.00 3!L 3!L 3 8. 0.16 
BT 2. 100.0 172.8 16 6. 8 4 162.01 112. a 166.84 

Xl 19.20 20. 20. 20. 0.08 
X2 1.0 

Xi 19.25 5.0 5,0 5.0 0.02 
X2 1.0 

Xl 19. J a 5.0 5.0 5.0 0.02 
X2 1.0 

Xl 19. J 5 5.0 5. 0 5. 0 0.02 
X2 1.0 

Xl 19,40 6. 1s a. -152.01 5. . 5. 5 • 
BT 2. 1 s a. 774. 767.00 162.01 7 7 4. 767.00 
GR 77 3. 100. 77). 15 0. 759.00 150.01 759.00 162.00 77 3. 162.01 
GR 77 J. 200. 



I.,. • • 28JUL92 15:28:24 PAGE 5 

STA. 20+00 
Xl 2 0. 60, 60. 60. .25 
BT 2. 15 0. 771. 5 767.25- 162.01 771. 5 767.25 

STA. 22+50: NOTE MIN. GROUND ELEV. OF 770,5 AT 22+00 
Xl 22. 5 250. 250. 2 5 0. 1.04 
BT 2. 15 0. 77 I. 5 768.290 162.01 771.5 768.29 

STA, 22+51 
Xl 2 2. 51 • 01 .01 • 01 
X2 1. 
XS -4. • 05 .06 .07 • 08 

NC .013 • 013 .013 • 3 • 5 
STA, 22+70 

Xl 2 2. 7 6. 15 0. 162.01 20. 20. 20. 
BT 2. 150. 771. 5 768,38 162.01 771.5 768. 3B 
GR 771. 5 100. 771. 5 150. 760.38 150.01 760.38 162.00 771. 5 162.01 
GR 771. 5 200. 

Xl 23, 0 30. 3 0. 30. .120 
X2 1. 

Xl 23.1 • 01 • 01 • 01 
X2 1. 
X5 - 4. • 07 • 0 8 • 09 .10 

STA, 23+50: U/S FACE OF JUNCTION BOX 
Xl 2 J. 5 50. 50. 50. • 21 0 
X2 1. 

XI 2 J. 52 6. 150. 164. 1 2. 2. 2. 
BT 2. 150. 771. 1 769.00 164. 1 771.1 769,00 

GR 771. 5 100. 771. 5 150. 760.70 150.01 760.70 164.00 771. 5 164.1 
GR 771. 5 200. 

STA, 23-+ 62: JUNCTION BOX (DIVERSION POINT) 
Xl 23.62 .. 150. 170.01 10. 10. 10. 
BT 4. 1:s o. 7 71. 5 769.00 159.5 771. 5 769.0 16 0. 5 771. 5 769.0 
BT 170.01 7 71. 5 769,0 

GR 7 7 1. 5 100. 771.5 15 0. 760.70 150.01 760. 70 15 9. 5 760.7 160.5 
GR 760.7 170.00 7 7 1. 5 170.01 771.5 200. 

STA. 23+63: XS CARD MODELS JUNCTION LOSS 
Xl 2J.6J • l • 1 . l 
X2 1. 

X5 _,. • 2 5 • 25 • 2 5 .25 
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Xl 2 3. 7 7 10. 150. 170.0l 15. 15. 15. .037 
BT 6. 15 0. 771.2 769.00 159.5 7 7 1. 2 769.0 159.51 771. 2 769.0 
BT 160.5 771. 2 769.0 160.51 771. 2 769.0 170.01 7 7 1. 2 769.0 
GR 77 l. 5 100. 771.5 150. 760.70 150.01 760.70 15 9. 5 760.7 159.51 
GR 760.7 160.5 760.7 160.51 760.7 170.00 771. 5 170.01 7 71. 5 200. 

' QT 4. 0 540. 72 0, 6) Q' 950, 
Xl 2 3. 9 3 6. 150. 162 .01 16. 16. 16. • 07 4 
BT '. 150. 7 71 • 5 768.80 162.01 7 7 1. S 768.80 
GR 771. 5 100. 7 71. 5 150. 760.70 150.01 760.70 162.00 771. 5 162.01 
GR 771. 5 200. 

Xl 2 4. 0 7. 7. 7. , 01 7 x, 1. 

Xl 2 4. l . 01 • 0 1 • O I x, 1. 
XS - 4. • 04 • 0 4 • 0 4 ,04 

STA, 25+00 
Xl 25. 0 100. 100, 100. ,245 x, I. 

STA. 27 • 50 
Xl 27.5 250. 250. 250. .610 
BT '. 150. 773.0 769.62 162,01 773.0 769.62 

STA, 28 • 56: U/S FACE OF TaE 12 'X7' CULVERT JUST U/S OF EDWARDS ST. 
Xl 28.56 106. 106. l,06. • 260 
BT '. 150. 773.5 769.93 162.01 7 7 3. 5 769.93 

STA. 28+57: 1. U /S OF THE 12' X7' CULVERT 
Xl 28.57 1. I. I. 

Xl 2 8. 6 5 4. 100.0 13 2. 2 8. 8. 8. 
GR 7 7 J. 0 100. 762.0 10 0. 1 762.0 13 2. 1 7 7 3. 13 2. 2 

SB 1. J.) 32. .00001 .0. .00001 0. 762.0 762.0 
STA. 28+66: POND OUTLET WEIR ON TaE DIS END OF POND{H=3.0',C=3.5) 

Xl 28.66 4. 100. 132.01 1. 1. 1. x, I. 762.0 765.0 
GR 77 5. 0 1 o o . 762.0 100.01 762.0 132. 7 7 5. 132.01 

NC • 04 .04 . 035 O. I 0.) 

QT 4. 615. 885. 10 15. 1310-
STA. 28+99: FIRST X.SEC OF POND 

XI 28.99 8.0 150.0 215. 0 44. 50. ) J. 
GR 77 4. 100. 77 2. 150. 765. 1 7 5. 760. 185. 760. 205. 
GR 765. 215. 77 2. 240. 774. 2 9 5. 



,. • • 28JUL92 15:28:24 PAGE 7 

STA. 29+31 
Xl 2 9. 3 1 B. 17 5. 250. 4 5 • 60. 32. 
GR 775. 100. 7 7 4. 140. 765. 1 7 5. 7 60. 18 5. 760. 240. 
GR 765. 250. 7 7 4. 2 80. 776. 3)0. 

STA. JO+ 13 
Xl 30.13 7 • 160. 2 10. 71. 12. B2. 
GR 7 7 6. 100. 765. 180. 760. 190. 7 60. 2 00. 765. 2 10. 
GR 7 7 4. 250. 77 6. 290. 

' STA. 3 a+ 63 
Xl 30.6) 7. 180. 210. 2 2. 7 1. 50. 
GR 7 7 6. 100. 765. 18 0. 760. 190. 760. 2 00. 7 6 5. 210. 
GR 774. 2,50. 77 6. 290. 

Xl 31. 67 4. 100. 150.01 124- 13 6. 104. 
GR 776. 100. 765.0 100.01 765.0 150 • 776. 150.01 

NC .01) .013 .013 • J • 5 
Xl 31. 77 10, 0 100. 125.02 10. 10. 10. 
GR 776.5 lgQ • 7 7 6. 5 100. 772. 100.01 7 6 5. 5 100.02 765.0 108. 
GR 7 6 5. 0 11 7. 765.5 1 2 5 • 772. 125.01 7 7 6, 5 125.02 776.5 1 J 5. 

Xl J 2. 0 6 10. 100. 120.02 9. 9. 9. 
GR , , a. a 90. 7 7 8. 0 100. 7 7 2, 100, 01 7 6 5. 5 J()Q.02 765.0 l 08. 

GR 765.0 112. 765.5 120. 772. 120.01 778.0 120.02 778.0 130. 

STA. 32+07: FIRST XSEC OF 20X7 BOX CULVERT 
Xl 3 2. 0 7 10. 100. 120.02 1 • L 1. 
BT -8. 100. 778.0 760.0 100.01 778.0 7 7 2. 5 100.02 778.0 772.5 
BT 10 8. 7 78. 0 7 7 3. 0 112. 778.0 773.0 120. 778.0 772.5 
BT 120.01 778.0 7 7 2. 5 120.02 7 7 8. 0 760. 
GR 7 7 8. 0 90. 778.0 100. 772. 100.01 765.5 100.02 765.0 108. 
GR 7 6 5. 0 112. 765.5 12 0. 772. 120.0l 778.0 120.02 778.0 130. 

STA. 33+15: u/s END OF 20X7 CULVERT IN MALL(108' LONG l-
Xl 3 J. 15 10 8. 108. 108. .])0 
X2 1. 

STA. 33+16: 60' OF 10' WIDE OPEN FLUME 
Xl 3 3. 16 0.0 0. o. 1. L 1. .0031 

Xl 3 3. 26 0.0 o. o. 10. 10. 10. . 03 1 

SB L 3. J 20. .00001 0. .00001 o. 7 6 5. 2 765.2 
Xl 3 3. 2 7 o. o 0. 0. 1. 1. 1. • OOJ l 

X2 1. 765.2 767,8 
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STA. 33+74: U/S LIM.IT OF OPEN FLUME 
Xi J J. 7 4 0.0 0. 0. 48. 48. 48. • 14 7 

S'tA, 33+75: 96' OF 20X7 CLOSED CULVERT 
Xi J 3. 7 5 o.o 0. 0. 1. 1. 1. 
XJ i O. 
BT -8. 90. 780.0 760. 100,Ql 780.0 77].02 100.02 780.0 773.52 
BT 108. 780.0 773.52 112. 780.0 773.52 120. 7 80. 0 173.52 
BT 120.01 760.0 773,02 130. 780.0 760. 

QT 4. 0 610. 880. 1005. 1300. 
STA, 34+71: U/s BND OF 20X7 CULVERT 

Xl 3 4. 71 0.0 o. 0. 96. 96. 96. .293 
X2 1. 

STA. 3 4-+ 72: 1' U/S OF 20X7 CULVERT, 10' WIDE CONCRETE FLUHE 
Xl 3 4. 7 2 0.0 0. 0. 1. t. 1. 

Xl 34.80 0.0 0. 0. 8. B. 8. • 02 4 

SB 1. ] . ] 2 0. .00001 0. .00001 0. 765.8 7 65. B 
STA. 34-+Bl: WEIR U/S OF HALL(H 2 2.0', C=). 3) 

Xl 3 4. 81 1. 1. 1. 
X2 1. 765,77 768.67 

STA, 36+21 
Xl 36.21 0.0 o. 0. 140. 14 0. 14 0. • 4 2 a 

STA. 38+05: U/S END OF OPEN FLUHE 
Xi 3 8. 05 o.o 0. 0. 18 4. 18 4. 18 4. .550 

STA, 38+06: DIS FACE OF 1 7 0' LONG 20X7 CULVERT 
Xl 38.06 0. 0 0. 0. 1. 1. 1. 
BT -8. 90. 7 BO. 0 7 60. 100.01 780.0 774,32 100.02 780.0 774.32 
BT 10 8. 7 80. 0 774.82 112. 780.0 774.82 120. 180.0 114.3'2 
BT 120.01 780.0 774.32 13 0. 780.0 760. 

STA. J9+7'6: U/S FACE OF 170' LONG 20X7 CULVERT 
Xl 39.76 0. 0. 0. 170. 170. 170. .519 
X2 1. 

STA. 39+77: 1' U /S OF CULVERT, 10' WIDE FLUHE 
Xl 3 9. 71 o. 0. 0. I. - 1. . 1. 

Xl 39.86 0. o. .::o. 9. 9. . 9. .027 

SB 1. j. j 20. • 00001 0. .00001 0 • 7 67. 4 7 67. 4 
STA. 39+8,7: WEIR u/s OF ROSE ST. {8"'2.0' ,C=3.3) 

Xl 39.87 1. 1. 1. 

X2 1. 7 67. 4 770.) 
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QT 4. O 605. 87 0. 995. 1290. 
STA. 41+59 

Xl 41. 59 0. ~. 0. 172. 172. 172. .504 

STA. 43+35: UIS ENO OF 10' WIDE FLUME 
Xl 4 J. 3 5 0. 'o. 0. 176. l 7 6. 176. • s J a 

STA. 43+]6: DIS FACE OF 2 5 0' LONG 20X7 CULVERT 
Xl 43.36 0. 0. 0. l. 1. 1. 
BT -•. 90. 780.2 7 60. 100.01 7 BO. 2 775.91 100.02 780.2 775.91 
BT 108. 780.2 776.41 112. 780.2 776.41 12 0. 780.2 775.91 
BT 120.01 780.2 775.91 130. 780.2 760, 

STA. 45+86: UIS FACE OF 2 5 0' LONG 20X7 CULVERT 
Xl 45.86 0. 0. 0. 250. 250, 2 so. , 7 6 4 
X2 1. 

QT 4.0 600. 865. 990. 1285. 
STA. 45+87: l' UIS OF CULVERT, 10' WIDE OPEN FLUKE 

Xl 4 5. 8 7 0. 0. 0. l. 1. 1. 

Xl 45.97 o. 0. 0. 10. 10. 10. .031 

SB 1. ) . ) 20. .00001 0. .00001 0. 769.2 769.2 
STA. 45+98: WEIR UIS OF CHURCH ST. {H=2.0' ,C=).3) 

Xl 45.98 1. I. ,. 
X2 1. 7 6 9. 2 771.9 

STA, 48+]]: UIS LIMIT OF FLUKE 
Xl 4 8. 3 3 0. 0. 0. 235. 235. 235. • 7 18 
X2 ,. 

STA. 48+34: DIS FACE OF 90' LONG 20X7 CULVERT UNDER COOLEY ST. 
Xl 4 8. 3 4 0. 0. 0. 1. 1. ,. 
BT -8. 90. 785.2 7 60. 100.01 7 B 4. 7 777. 42 100.02 784.7 777.42 
BT 108. 784.7 777.92 112. 7 8 4. 7 777~92 120. 784.7 777.42 
BT 120.01 784.7 777.42 130. 7 8 4. 7 760. 

STA. 49+24: UIS FACE OF COOLEY ST. CULVERT 
Xl 4 9. 2 4 0. 0. 0. 90. 90. 90. • 2 7 5 

X2 1. 

STA. 49+25: l ' UIS OF COOLEY ST. CUVLERT, 10 'WIDE OPEN FLUKE" 
Xl 4 9. 2 5 0. 0. 0. 1. 1. 1. 

Xl 4 9. 3 4 0. 0. 0. 9. 9 • 9. .027 

SB 1. ) . ) 20. .00001 0. .00001 0. 769.7 769.7 
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STA. 49+35: WEIR U/s OF cOOLE'f ST. 
Xl 4 9.) 5 1. 1. 1. 
X2 1. 7 7 o. 2 7 7 l. 1 

STA. 50•.U 
Xl SO, 4 l 0. 0. 0. 106. 106. 106. • 306 

STA. 51+55 END or THE ARCADIA CREEK SYSTEM 
Xl 51. 55 0. 0. 0. 114. 11 4. 11 4, , .397 
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THIS RUN EXECUTED 28JUL92 15:JJ:Sf 
•• * •• * * ••• ** * * •••• ** * * ••• **"' * * •• ., **. * 

BEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1991 
* * *. * * ******.*It •• * •••••• *** •• ** It* •••• 

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

[AC7.BEC2} 

SUHMARY PRINTOUT 

SECNO CUMDS DEPTH CWSEL XLCH Q EG 

0.000 0.00 9.50 757.50 0.00 544.SJ 757.63 
0.000 o.oo 9.50 757.50 o. 00 746.15 7 '57. 7 4 
0.000 o.oo 9. 50 757.50 0.00 841.54 757.80 
0.000 0. 00 

I 
9.50 757.50 o.oo 976.JJ 7 57. 91 

0.100 9.00 9. '50 7 51. 50 9,00 '5 4 4. '5 3 15'1. 6) 
0.100 9,00 9.50 757.50 9.00 746.15 757,74 
0,100 9.00 9.50 757.50 9,00 841. 54 7 57, 81 
0. l 00 9,00 9.50 7 57. 50 9.00 976.JJ 757.91 

0.170 17.00 9.SO 757.SO 8.00 544.53 757.63 
0.170 17. 00 9.50 757.50 8.00 746.15 7 57. 7 4 
0.170 17. 00 9.51 757.51 8.00 841.54 757.81 
0.170 17.00 9.51 757.51 8.00 976.33 757. 92 

0. 18 0 18.00 9. 4 7 757.47 1.00 544.53 757.65 
0. 1 B 0 18.00 9.43 7 57. 4 3 1.00 746.15 7 57. 7 7 
0. 18 0 18.00 9. 4 1 757.41 1.00 841.54 757.85 
0. 180 18.00 9. 38 7 57. 3 8 1.00 976.33 757.97 

0.)30 32.00 4. 3 2 759.32 14. 00 544.53 760.76 
O.J)O 32,00 4, 9 8 759.98 14, 00 746,15 761. 7 6 
0.330 32.00 5. 2 9 760.29 14. 00 841. 54 762.19 
0.330 3 f • 00 5.66 760.66 14.00 97 6. 3 3 762.79 

0. J 4 0 33.00 5. 4 8 7 60. 4 8 1.00 544.53 760.B7 
0.340 JJ,00 6. J 4 761. ]4 LOO 746.15 761.88 
0. 3 4 0 3 3. 00 6. 7 1 761.71 1.00 841. 54 762.32 
0.340 :n.oo 7.22 7 62. 2 2 1.00 91 6. 3 3 1 62. 9 3 

0.380 37.00 5. 41 7 60. 41 4. 00 544.53 7 60. 9 0 
0.380 37.00 6. 24 761.24 4.00 746.15 761. 93 
0.380 37.00 6.60 761.60 4.00 84 1. 54 7 62. 3 8 
IJ, ]80 37,00 7.08 7§1,08 a!, /JO 976,33 7 62, 9 9 
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SECNO CUMDS DEPTH CWSEL XLCH Q EG 

0.420 41.00 5. 3 1 760.31 4.00 544.53 760.95 
0.420 41.00 6. 09 761. 09 4.00 746.15 762.00 
0.420 41. 00 6. 4 2 761.42 4.00 841.54 762.46 
0.420 41. 00 6. B 6 761. 86 4.00 976.33 763.09 

0.460 4'5, 00 5. 14 760.14 4.00 54 IL 5 3 ?61.03 
0.460 4 5. 00 5. 8 2 760.82 4.00 746 .15 762.12 
0.460 4 5. 0 0 6. 1 a 761.10 4.00 841.54 762.60 
0.460 4 5. 0 0 6. 4 7 761. 47 4.00 976.33 763.27 

0.500 4 9. 00 4. 7 9 759.79 4.00 544.53 761. 18 
0.500 49.00 5. 16 760.16 4.00 746.15 7 62. 41 
0.500 4 9. 0 0 5. J 4 760.34 4.00 841.54 763.02 
0.500 4 9. 0 0 5. 8 8 760.88 4.00 976.33 763.85 

l. 000 99.00 4. 7 9 759.88 50.00 544.53 761.27 
1. 000 99.00 5. 4 4 760.53 50.00 746.15 762.56 
1. 000 99.00 5. 9 9 761. 08 50.00 841.54 7 63. 21 
1. 000 99.00 6. 6 J 761. 73 50.00 97 6. J J 764.06 

1. 250 124. 00 4. 7 9 759.93 25.00 544.53 761.32 
1.250 124.00 5. 5 2 760.66 25.00 746.15 762.63 
1. 2 50 124.oo 6. o 5 761. 19 25.00 841.54 763.28 
1. 250 12 4. 00 6. 6 7 761.8L 2 5. o o 97 6. 3 3 764.12 

2. 5 00 249.00 4. 7 8 760.16 12 5. 00 544.53 761. 5 5 
2.500 249.00 5. 7 1 761. 09 125.00 746.15 762.93 
2.500 249.00 6. 2 2 761.60 125. 00 841.54 763.57 
2.500 249.00 6.90 762.28 125.00 976.33 764.43 

3.500 349.00 4. 7 7 760.34 100.00 544.53 761. 7 4 
3.500 349.00 5. 7 7 761.34 100.00 746.15 763.14 
3.500 349.00 6.29 761. 86 100.00 84 l. 5 4 763.79 
3.500 349.00 6.97 762.54 100.00 976.33 764.66 

4.300 429.00 4. 7 7 760.49 80.00 544.53 761. 89 
4.300 429.00 5.82 761.54 80.00 746.15 763.JI 
4. 3 00 429.00 6.34 762,07 80.00 841.54 763.96 
4. 3 00 429.00 7.04 762.76 80.00 976.33 764.83 

4.550 454.00 4.35 760.34 25.00 544.53 762.03 
4.550 454.00 5. 4 1 761. 40 25.00 746.15 763.45 
4.550 454.00 5.95 761. 94 25.00 84 1. 54 764.10 
4.550 454.00 6.65 762. 6 -lo 25.00 91- 6. J 3 764.97 

5. 000 499.00 4. 4 5 760.SJ 45.00 544.53 762.14 
5,000 499.00 5. 5 3 761. 61 45,00 746.15 763.57 
5.000 499.00 6.05 762.13 45.00 841. 54 764.21 
5.000 499.00 6. 7 5 762.82 45.00 976.33 765.08 



• ., ., 
28JUL92 1s::2a:24 PAGE 116 

SECHO CUHDS DEPTH CWSEL XLCH Q EG 

7,500 749. 00 4. 6 8 761.24 250.00 544.53 762.69 
7.500 749.00 5. 81 762.36 250.00 746.15 764.14 
7.500 749.00 6. 3 4 762.89 250.00 841.54 764.79 
7.500 749.00 7.00 763.55 250.00 976.JJ 765.65 

10.000 999.00 4. 7 0 761. 73 250.00 544.53 763.18 
10.000 999.00 5.90 762.93 250.00 746.15 764.66 
10,000 999.00 6 • 4 1 763.44 250.00 841.54 7 65. 31 
10.000 999. 00 7. 21 764.24 250.00 976.33 766.34 

12.500 1249.00 4. 7 4 762.25 250.00 544.53 763.67 
12.500 1249.00 5. 9 4 763.45 250,00 746.15 765,15 
12.500 1249.00 6. 49 763.99 250.00 841.54 765.81 
12.500 1249.00 7. 6 3 765.14 250.00 976.33 767,24 

15.000 1499,00 4. 7 4 762.73 250,00 544,53 764. 15 
15.000 1499.00 5.96 763.94 250.00 746.15 765.64 
15. 000 1499.00 6. 5 2 764.50 250.00 841.54 766.30 
15.000 1499.00 8.05 766.0) 250.00 976.33 768.14 

17.500 1749.00 4. 7 5 763.21 250.00 544.53 764.63 
17.500 1749.00 5.99 764. 45 250.00 746.15 766.12 
17.500 1749.00 6. 5 2 764.99 250.00 841.54 766.79 
17.500 1749.00 8. 4 8 766. 94 250.00 976.)3 769.04 

18.280 1827. 00 4. 9 2 763.46 1 8. o o 544.53 764.80 
18.280 1827. 00 6. 13 764.67 7 8. 0 0 746.15 766.29 
18.280 1827.00 6.69 765.23 78.00 84 1. 54 766.96 
18.280 1827.00 8. 6 7 767.21 78.00 976.JJ 769.3) 

18.400 1839.00 4. 8 8 763.47 12.00 544.53 764.83 
18.400 1839.00 6. 0 9 764.68 12.00 746.15 766.32 
18.400 1839.00 6. 6 5 765.24 12.00 841.54 761. 99 
18.400 1839.00 8.66 767.25 12.00 976.33 769.38 

18.490 1848.40 4.85 763.48 9. 4 0 544.53 764.86 
18.490 1848.40 6. o 6 764.69 9.40 746.15 7 66 .. 3 4 
18.490 1848.40 6. 6 2 765.25 9. 4 0 841.54 767.01 
18.490 1848.40 8. 6 6 767.29 9. 4 0 976.33 769.41 

• 18.500 1848.41 5.05 763.68 o. o 1 544.53 764.95 
18.500 1848.41 6 • 2 6 764.89 o. 01 746.15 766.44 
18.500 1848.41 6. 8 2 765.45 0.01 841.54 767.11 
18.500 1848.41 8.96 767.49 0.01 976.33 169.61 

18.610 1860. 41 5.01 763.69 12. 0 0 544.53 764.98 
18.610 1860.41 6. 2 2 764.90 12. 0 0 746.15 766.47 
18.610 1860. 41 6. 7 8 765.46 12.00 841.54 767.14 
18.610 1860. 41 8. 8 5 767.5) 12.00 976.33 769.65 
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SECNO CUMDS DEPTH CWSEL XLCH Q EG 

19.000 1898,41 4 • 8 B 763,72 38.00 544.53 765.08 
19.000 1B98.41 6. 09 764.93 38.00 746,15 766.57 
19.000 1898.41 6. 66 765.50 38.00 B4 1. 5 4 767.24 
19.000 189tL41 9 • 4 5 768.29 38.00 976.JJ 769.92 

19.200 1918.41 4 • 82 763.74 20.00 5,44.53 765,13 
19.200 191B.41 6. 0 4 764.96 20.00 746 .15 766,62 
19.200 1918.41 6. 60 765. 52 20.00 841.54 767.30 
19.200 1918.41 9. 4 2 768.34 20.00 976.33 769.97 

19.250 1923.41 4 , B 1 763.75 5. 00 544.53 765.15 
i9.250 1923.41 iL02 764.96 5. 00 746,iS 766.64 
19.250 1923.41 6. 5 9 765.53 5. 0 0 841. 54 767.31 
19.250 1923.41 9. 4 2 768.36 5. 00 976.33 769.98 

19.300 1928.41 4 • 7 9 763.75 5. 0 0 544.53 765.16 
19.300 1928.41 6.01 764.97 5,00 746.15 766.65 
19.300 1928.41 6. 5 7 765.53 5. 00 841. 54 767.32 
19.300 1928. 41 9. 41 768.37 5. 00 976.33 769.99 

19.350 1933.41 4 • 7 8 763.76 5.00 544.53 765.17 
19.350 1933.41 5 • 99 764,97 5. 00 746.15 766.66 
19.)50 1933.41 6. 5 6 765.54 5.00 841.54 767.33 
19,)50 1933.41 9. 4 0 768.38 5. 0 0 976.33 770.01 

19.400 1938,41 4 . 7 8 763.78 5.00 544.53 765.19 
19.400 1938.41 6. 00 765.00 5,00 746.15 766.68 
19.400 1938.41 6. 5 7 765.57 5. 0 0 84 1. 5 4 767.JS 
19.400 1938.41 9 . 41 768.41 5. 00 976.JJ 770.02 

20.000 1998.41 4 • 5 9 763.84 60.00 544.53 765.36 
20.000 1998.41 5 • 8 2 765.07 60.00 746.15 766.85 
20.000 1998. 41 6 • 3 9 765.64 60.00 841.54 767.52 
20,000 199!L41 9 .. 31 7!HL56 60,QQ 976,33 77fL17 

22. 500 2248.41 J • 9 9 764.28 250.00 .544.53 766.29 
22.500 2248.41 5. 14 765.43 250.00 746.15 76"J.70 
22. 500 2248.41 5 • 7 1 166.00 250.00 841.54 768.34 
22.500 2248.41 8. 89 769.18 250.00 976.33 770.79 

22.510 2248.42 4 • 0 4 764.33 0.01 .5 4 4 • .5-3 766.29 . 22.510 2248.42 5 _ 2 0 165.49 0.01 746.1.5 767.71 
22.510 2248.42 5 • 7 8 766.07 0.01 841.54 768.36 . 22.510 2248.42 8. 97 769.26 0.01 976.)3 770.87 

22,700 2268.42 3. 99 764.37 20.00 544.53 766.)8 
22,700 2268.42 5 • 14 765.52 20.00 746.15 767,79 
22,700 2268.42 5. 72 766.10 20.00 841.54 768.44 
22,700 2268.42 8. 93 769.31 20.00 976.33 770.92 
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SECHO CUMDS DEPTH CWSEL XLCB Q EC 

23.000 2298.42 3.99 754.49 30.00 544.SJ 766.50 
2 3. 0 00 2298.42 5. 08 765.58 )Q.00 746.15 7 67, 91 
23.000 2298,41 'j.66 766.16 10.00 B41. 5,4 1GB.'55 
23.000 2298,42 8. 88 769.38 30.00 97 6. 3 3 770.99 

2 3. 100 2298.43 4.06 764.56 0.01 544.53 766.50 
2J.100 2298.43 5. 1 6 'HS .66 0. 0 i 746.15 767.92 
23.100 2298.43 5. 7 5 766.25 0. 0 l 841.54 768.56 
23.100 2298,43 8. 98 769.48 0.01 976.33 771. 09 

23.500 2148,43 3,99 764.10 so.oo 544.. 53 7 66. 7 l 
23.500 2348,43 5. 0 5 765.76 50.00 746.15 768.12 
23.500 2348.43 5. 6 J 766.34 so.co 841.54 7 68. 7 5 
23.500 2348,43 8.90 769.61 50.00 976.33 771. 22 

23.520 23S0,43 L67 766.37 2.00 544.53 767.10 
23. 520 2350.43 6.94 767.64 2.00 746.15 768.55 
23.520 2350.43 7. 4 8 768.18 2.00 841.54 769.18 
23.520 235.0.43 9.'5.8 170.28, 2.00 916.33 111.:n 

23.620 2360.43 6. 10 766.80 10.00 620.00 7 67. 2 0 
23.620 236().43 7. 40 768.10 10.00 890.00 768.66 
23.620 2360.43 7. 9 5 768.65 10.00 1020.00 769.29 
23.620 2360.4.3 9. 7 5 770.45 10.00 1315.00 ? ? 1. 4 2 

23.630 2360.53 6.35 767.05 0.10 620.00 767.42 
23.630 2360.53 7.65 768.35 0.10 890.00 768.88 
23.630 2360. 53 8. 2 0 760.90 0.10 1020.00 7 69. S 0 
23.630 2360.53 10.00 770.70 0.10 1315.00 771. 67 

23.770 2375.53 6. 3 2 767.05 15.00 620.00 767.43 
23.770 2375.53 7.62 760.)6 15. 00 890.00 768.89 
23.770 2375.53 8. 1 7 768.91 15.00 1020.00 7 69. 5 1 
23.770 2375.53 9.97 770.71 15.00 1315.00 771.69 

23.930 2391.53 6.04 766.82 16.00 540.00 767.68 
23.930 2391.53 7. J 4 768.11 16.00 720.00 769.15 
23.9)0 2391.53 7. 8 4 768.62 ~ 16. 00 830.00 769.02 
23.930 2391.53 9. 7 o 770.47 16.00 950.00 771. 98 

24.000 2398.53 6.03 766.82 7.00 540.00 767.69 
24.000 2398.53 7. 3 3 768.12 7.00 720.00 769.16 
24.000 2398.53 1.83 768.62 7.00 830.00 769.83 
24.000 2398.53 9.69 770.49 7.00 950.00 772.00 

24.100 2398.54 6.07 766.86 0.01 540.00 767. 72 
24. 100 239ti.54 i. J; i6B.16 0.01 720.00 769.19 
24.100 2398.54 7. 87 768.66 0.01 830.00 769.86 
24.100 2398.5.a 9. 7 3 770.53 0.01 950.00 772.04 
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SECNO CUHDS DEPTH CWSEL XLCH Q EG 

25.000 2498.54 5. 90 766.94 100.00 540.00 767.84 
25.000 2498.54 7.20 7 68. 2 4 100.00 720,00 769.32 
25.000 2498.54 7. 7 2 768.76 100.00 830.00 770.00 
25.000 2498.54 9, 7 2 770.76 100.00 950.00 772.27 

27.500 2748.54 5 • 5 1 767.16 250.00 540.00 768.19 
27.500 2748.54 6. 8 3 768.47 250.00 720.00 769.67 
27.500 2748.54 7. 3 7 769.02 250.00 830.00 770.39 
27.500 2748.54 9.69 771. 33 250.00 950,00 772.86 

28.560 2854.54 5. 3 6 7 67. 2 6 106.00 540.00 768.)6 
28.560 2854.54 6.67 768.58 106.00 720.00 769.84 
28.560 2854.54 7. 2 4 769.14 106.00 830.00 770.56 
28.560 2B54.54 9. 7 0 771.60 106.00 950.00 773.12 

28.570 2855.54 5. 3 6 7 67. 2 6 1.00 540.00 768.36 
28.570 2855.54 6. 6 B 768.58 1.00 720.00 709.84 
28.570 2855.54 7. 2 4 7 69. 14 1.00 8JO.OO 770.56 
28.570 2855.54 1 0. 5 3 772.43 1. 00 950.00 7 73. 31 

28.650 2863.54 6. 5 6 76B.56 8.00 540.00 768.66 
28.650 2863.54 8.06 770.06 8.00 720.00 770.18 
28.650 2863.54 0. 0 2 770.82 8.00 830.00 770.95 
28.650 2863.54 11. 4 4 773.44 8. 0 0 950.00 773.54 

28.660 2864.54 6. 61 768.61 1. 00 540.00 768.71 
28.660 2864.54 0. 06 770.06 1. 00 720.00 770.18 
28.660 2864.54 8. 0 2 770.82 1. 00 830.00 770,95 
28.660 2864.54 11. 4 4 773.44 1. 00 950.00 773.54 

28.990 2897.54 8. 66 768.66 3 3. 00 615.00 768.72 
28.990 2897.54 1 o. 12 770.12 33.00 885.00 770.19 
28,990 2897.54 1o.09 770.89 3 3. 00 1015.00 770,96 
28.990 2897.54 13. 5 0 773.50 3 3. 00 1310.00 773. 55 

• 29.310 2929.54 8. 7 1 768.71 32. 00 615.00 768.72 
29.310 2929.54 10.17 770.17 32. 00 885.00 710.20 
29.310 2929.54 10.94 770.94 32.00 1015.00 770.97 
29.310 2929. 54 13. 5 3 773. 53 32.00 1j10.oo 773.56 

30.130 3011. 54 8.66 768.66 82.00 615.00 768.75 
30. 130 3011.54 10 .13 770.13 02.00 885.00 770.2] 
30.130 3011.54 10.90 770.90 82.00 1015.00 771. 00 
30.130 3011.54 13.51 773.51 82.00 1310.00 773.,57_ 

J0.630 3061.54 8.67 768.67 50.00 615.00 768.77 
30.630 3061.54 10.14 770.14 50.00 885.00 770.24 
30.630 3061.54 1 o. 91 770.91 50.00 1015.00 771.01 
30.630 3061. 5 4 13.51 773.51 50.00 1310.00 773.58 

' 
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31.670 3165.54 3. 6 B 768.68 104.00 615.00 768,85 
31.670 3165.54 5. 13 770. 13 104.00 885.00 770.31 
31.670 3165.54 5. 89 770.89 l0L00 1015.00 171.08 
31. 670 316'5. 54 a. 4 a 773.48 104.00 1310.00 773.63 

) 1. 770 3175.54 3. 3 0 768.JO 10.00 615.00 769.25 
31. 770 3175,54 4., a 769.78 10.00 885.00 770.69 
31.770 3175.54 5. 5 5 770.55 10.00 1015.00 771. 43 
31. 770 3175.54 8. 2 3 773.23 10.00 1310.00 773.88 

I 

32.060 3184.54 3. 2 7 768. 27 9.00 615.00 769.83 
32.060 1184.54 4. 3 7 769.37 9.00 885.00 771. 12 
32,060 3184.54 5. 21 770.21 9.00 1015.00 771. 80 
32.060 3184.54 a. o 2 77 3. 02 9.00 1310,00 774.11 

32.070 3185.54 3. 28 768.28 1. 00 615.00 769.83 
32.070 3185.54 4. 3 7 7 69. 3 7 1.00 885.00 771. 12 
32.070 3185.54 5.20 770.20 1.00 1015.00 771. 80 
32.070 3185.54 7. 9 8 772.98 1.00 1310.00 774.14 

33 .150 3293.54 3. 2 7 768.60 108.00 615.00 770.16 
33.150 3293.54 4. 19 7 6 9. 5 2 108.00 885.00 771. 43 
33.150 3293.54 4. 9 7 770. JO 108.00 1015.00 772.06 
) ) . 15 0 3293.54 7. 7 6 773. 09 108.00 1310.00 774.28 

)3.160 3294.54 J. 2 8 768.62 1. 00 615.00 770.16 
33.160 3294.54 4,19 769.52 1. 00 885.00 771. 43 
33.160 3294,54 4. 9 7 770.31 1. 00 1015,00 772.06 
33.160 3294,54 7.80 77 3. 13 1.00 1310.00 774.29 

33.260 3304.54 J. 2 8 768.64 10.00 615.00 770,19 
33.260 3304,54 4. 18 769.54 10.00 885.00 771.46 
33.260 3304,54 4. 9 6 770.32 10.00 1015.00 772.08 
33.260 3304,54 7. 7 7 773.14 10.00 1310.00 774.JO 

• 33,270 3305.54 6. 5 2 771. 89 1.00 615.00 772. 26 
• 33. 210 3305.54 7. 5 2 772. 89 .1. 00 885.00 773.46 

33.270 3305.54 7. 96 77).3) .1. 00 1015.00 77).99 
33.270 3305.54 a. 0 8 774.25 L 00 1310.00 775.13 

33.740 3351.54 6.38 771.89 48.00 615.00 772.28 
33.740 3353.54 . 7. 38 772.90 48.00 885.00 773.49 
J 3. 7 40 3353.54 1.B2 773.34 4B.OO 1015.00 17 4.03 
33.740 3353.54 8 • 7 5 774.26 48.00 1310.00 775.IEJ 

33.750 3354.54 6.38 771. 89 1.00 615.00 772.28 
33.750 3354,54 7. 3 8 7 7 2. 90 1.00 885.00 773.49 
33.750 3354.54 7. 8 2 773.34 1.00 1015.00 774.03 
)3.750 3354.54 0. 6 6 774. 17 1.00 1310,00 775.27 
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34.710 
34.710 
34.710 
34.710 

34.720 
34.720 
34,720 
34,720 

34.800 
34.800 
34.800 
34.800 

34,810 
34.810 
34.810 
34.810 

36.210 
36.210 
36. 210 
36. 210 

38.050 
38.050 
38,050 
38.050 

38.060 
JB.060 
38.060 
38.060 
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39.760 
39.760 
39.760 

39.770 
39.770 
39.770 
39.770 

39,860 
39.860 
39.860 
39.860 
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CUHDS 

34.50.54 
3450.54 
3450.54 
345~.54 

' 3451.54 
345},54 
3451.54 
3451.54 

3459.54 
)459.54 
3459.54 
)459.54 

)460,54 

3460.54 
)460.54 
3460.54 

3600,54 
3600.54 
3600.54 
3600.54 

)784.54 

3784.54 
3784.54 
3784.54 

)785.54 
3785.54 
)785.54 
3785.54 

3955.54 
J955. 54 
3955. 54 
)955.54 

)956.54 
3956.54 
3956.54 
)956.54 

)965.54 
3965.54 
3965.54 
3965.54 

DEPTH 

6.10 
7 .11 
7. 56 
a. s 1 

6. 10 
7.11 
7. 5 6 
8. 7 5 

6.08 
7. 09 
7. 5 4 
a. 1 3 

6.95 
7.98 
8. 41 
9.39 

6.54 
7. 57 
8.01 
9.00 

6.02 
7.06 
7. 50 
8. 50 

6. 02 
7.06 
7. 50 
8. 41 

5. 5) 

6.58 
7.02 
8.13 

5. 5 3 
6.58 
7. 02 
8.)1 

5. 5 0 
6. 5 5 
7.00 
8. 2 9 

CWSEL 

771. 91 
772.92 
773.)7 
774.32 

771.91 
772. 92 
773.37 
774.56 

771.91 
772.92 
773.)7 
774.56 

772.79 
773.81 
774.24 
775.23 

772.80 
773.8) 
774.27 
775. 26 

772.83 
773. 87 
774.31 
775,31 

772.83 
773.87 
774.31 
775.22 

772.85 
773.91 
774,35 
775. 46 

772.85 
773.91 
774,35 
775. 64 

772.86 
773.91 
774.35 
775.64 

XLCH 

96.00 
96.00 
96.00 
96.00 

1.00 
1.00 
1.00 
1.00 

8.00 
8.00 
8.00 
8.00 

1.00 
1.00 
1.00 
1.00 

140.00 
140.00 
140.00 
140.00 

184.00 
184.00 
184.00 
184.00 

1.00 
1.00 
1.00 
1.00 

170.00 
170.00 
170.00 
170.00 

1.00 
1. O!) 

1.00 
1.00 

9.00 
9.00 
9.00 
9.00 

,! }. 
,:Tl ,·1·1d,_:_1:· ·'.: 

!, I. .. 

' 

L I ' Ii •l 

, Q ·r 1, ; ,, I , 
6,10.00'\'1, 
880.00' 

,1005 .oo, i 
1300.00:t 

' i 
6,10. 00 

I 000.00 
'·10·05.oo 

1300,00 
! : ~ 
,610,00 
880.00 

1005.00 
1300,00 

610.00 
880.00 

1005.00 
1300.00 

610.00 
880,00 

1005.00 
1300.00 

610.00 
880.00 

1005.00 
1300.00 

610.00 
880,00 

1005.00 
13'00.00 

I 
610,00 
880 .. 00 

"1005.00 
1300.00 

610.00 
880.00 

1005 .oo 
1300 .. 00 

610.00 
880,00 

1005.00 
1300.00 

EG 

772.J) 
773.55 
774.09 
775.40 

772,JJ 
773.55 
774.09 
775.45 

772.33 
773. 561 

774.10 
775.46 

773.10 
774.31 
774,82 
776.00 

773.16 
774. 38 
774,91 
716.11 

773,25 
774. 51 
775.04 
776,26 

773.25 
774.51 
775.04 
776.35 

773.36 
774,64 
77 5. 19 
776.59 

773.36 
774.65 
775.19 
776 .. 64 

773.37 
774.65 
775.20 
776.64 

'• •• l J] 
1' PAGE l 2 l 
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SECHO CVMDS DEPTH CWSEL XLCH Q EG 

]9.870 3966.54 '7.07 7 7 4. 4 3 1.00 610.00 774. 73 
19.870 3966.S4 6.10 775.45 1.00 B80.00 775.93 
39.870 3966.54 B. 5 3 775.89 1.00 1005.00 776.45 
39.870 3966.54 9.48 776.84 1.00 1300.00 777.60 

41. 590 4138,54 6.59 774.45 172. 00 605.00 774.80 
41. 590 4139.54 7. 6 3 775.49 172.00 870.00 776.02 
41.590 4l.38.54 6.01 775.92 172. 00 995.00 116.55 
41.590 4138.54 9. 0 2 776.88 172.00 12~0.00 777. 72 

43.350 4314.54 6.07 7 74. 4 7 176.00 605.00 774.88 
43.350 4314.54 7.12 775.52 176,00 870.00 776.13 
43.350 4314.54 7.56 775.96 176.00 995.00 776.67 
43.350 4314.54 e. s 1 776.93 176.00 1290.00 717.86 

43.360 4:315.54 6.07 774.47 1.00 605.00 774. 88 
43.360 4315.54 7. 12 775.52 1. 00 870.00 776.13 
43.360 4315.54 7. 5 6 775.96 1.00 995.00 776.67 . 43.360 4315.5" 8. 4 4 776.84 1.00 1290.00 777.96 

' 45.860 4565.54 5.) 5 774.51 250.00 605.00 775.05 
45.860 4565.54 6.42 775.58 250.00 870.00 776.34 
45.860 11565,54 6.87 7 76. 0 3 250.00 995.00 776.90 
45.860 4565.54 8. 0 2 777.19 250.00 1290.00 778.JO 

4 5. B 7 0 4566.54 5. 3 6 774. 52 1. 00 600.00 775.05 
45.870 4566.s, 6. 4 3 775.59 l.00 865.00 776.34 
45.870 4566.54 6.88 776.05 1.00 990.00 776.90 
45.870 4566.54 8. 16 777.32 1.00 12B5.00 778.33 

45.970 4576.54 5. 3 3 774.53 10.00 '600.00 775.06 
45.970 4576.54 6.40 775.59 10.00 865.00 776.35 
45.970 4576.54 6.86 776.05 10.00 990.00 116.9l 
45.970 4576.54 B. 13 777.JJ 10.00 1285.00 778.35 

45.980 4577.54 6. 7 4 775.93 -1.00 600.0Q 776.26 
45.980 4577.54 7. 7 7 776.97 1.00 865.00 777.47 
45.980 4577.54 8.21 777.40 1.00 ·990.00 777.99 
45.980 4517.54 9. 15 778.34 1.00 1285.00 779.14 

48.330 4812.54 6.05 775.96 2)5.00 600.00 776.)7 
48.330 4812.54 7.10 777.01 2)5.00 865.00 777.62 
48.330 4812.54 7. 5 3 777.44 235.00 990.00 778.15 
48.JJO 4812.54 e. 4 9 778.40 235.00 1285.00 779.33 

4 8.) 4 0 4813.54 6.05 775.96 1. 00 60 0. 0 0 776.371 
48.340 4813.54 7. l O 777.01 l. 00 865.00 777.62 
48.340 4813.54 7. 5 J 777.44 1.00 990.00 778. 15 
48.340 4813.54 8.40 778.31 1.00 1285.00 779.42 
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49,240 4903,54 5, 7 9 775.97 90.00 600.00 776.42 
49.240 4903.54 6. B 4 777.02 90.00 865.00 777.68 
49.240 4903.54 7.28 777.47 90.00 990.00 778.23 
49,240 4903.54 8. 2 5 778.44 90.00 1285.00 779.55 

49.250 4904.54 5. 7 9 775. 97 1.00 600.00 776, 42 
49.250 4904.54 6. 8 4 777.03 1.00 865.00 777.68 
49.250 4904.54 7. 2 8 777.47 1.00 990.00 778.23 
49.250 4904.54 8. 4 8 778, 67 1.00 1285.00 779.60 

49.340 4913.54 5.Hi 775.97 9.00 600.00 776.43 
49.340 4913.54 6. 81 777. OJ 9.00 865.00 777.69 
49.340 4913.54 7. 2 6 777.47 9.00 990.00 778.23 
49.)40 4913.54 8, 4 6 778. 67 9.00 1285,00 779. 61 

49.350 4914.54 6, 9 4 777. 15 1.00 600.00 777,46 
49.350 4914.54 7. 9 8 778. 19 1.00 865.00 778.67 
49.350 4914.54 8. 4 2 778.6) 1.00 990.00 779.19 
49.)50 491 14. 54 9. 3 7 779.58 1.00 1285.00 780.34 

50.410 5020. 54 6. 6 4 777. 16 106.00 600.00 777.50 
50.410 5020.54 7.69 778.21 106.00 865.00 778.7) 
50.410 5020.54 8.1) 778.65 106.00 990.00 779.25 
5 0. 4 10 5020.54 9. 09 779.60 106.00 1285.00 780.42 

5 l. 5 50 51)4.54 6. 2 6 777. l 7 114.00 600.00 777.55 
51. 550 5134.54 7.31 778. 22 114.00 865.00 778.80 
51.550 5134.54 7. 7 5 778.66 114.00 990.00 779.33 
51.550 513~.54 8. 7 1 779.63 114.00 1285.00 780.51 
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SUMMARY PRINTOUT TABLE 150 

SECN'O XLCB ELTRD ELLC ELMIN Q CWSEL CRIWS EG 1a~Ks VCH AREA .OlK 

0.000 0.00 0. 00 0.00 748.00 544.53 7 57. 50 0.00 757.63 5. 5 1 2.87 190.05 231.95 
0.000 o.oo 0.00 0.00 748.00 746.15 757.50 o.oo 757.74 10.35 J. 9 J 190.05 231.95 
0,000 0.00 0.00 0.00 748.00 841.54 757.50 0.00 7 5 7. 80 13. 16 4. 4 J 190.05 2 J l. 95 
0.000 a. oo o.oo 0.00 748.00 976.33 757.50 0.00 757.91 17. 72 5 • 1 4 190.05 2 3 l. 95 

0.100 9.00 0.00 0.00 748.00 5,4 4 • 5 J 757.50 0.00 757.63 0.76 2.87 190.05 624.47 
0.100 9.00 o.oo 0.00 748.00 746.15 757.50 0.00 757.74 1.43 3. 9 3 190.05 624.47 
0.100 9,00 0.00 0.00 748.00 841.54 757.50 0.00 757.81 1. 82 4. 4 J 190.05 624.47 
0. 100 9.00 0.00 0,00 748.00 976.33 757.50 0.00 757.91 2. 4 4 5. 14 190.05 624. 47 

0.170 8.00 0.00 o.oo 748.00 544.53 757.50 o.oo 757.63 0.76 2. 8 6 190.08 624.60 
0.170 8.oo 0.00 o.oo 748.00 746.15 757.50 0.00 757.74 l. 43 3.92 190.11 624.72 
0.170 8.00 0.00 0.00 748.00 84 1. 5 4 757.51 0.00 757.81 1. 81 4. 4 3 190.12 624.79 
0.170 8.00 0.00 0.00 748.00 976.33 757.51 o.oo 757.92 2. 4 4 5. 13 190.15 624.89 

0.180 1.00 o.oo o.oo 748.00 544.53 757.47 0.00 757.65 1. 94 3. 41 159.77 391. 37 
0.180 1.00 0.00 0.00 748.00 746.15 757.43 0.00 757.77 3. 68 4.69 159.12 389.04 
0.180 1.00 0.00 o.oo 748.00 841.54 757. 41 0.00 757.85 4. 7 l 5. 3 0 158.72 387.63 
0.180 1.00 0.00 0.00 748.00 976.33 757.38 0.00 757.97 6.42 6. 18 158.05 385.25 

0.330 14.00 0.00 0.00 755.00 544.53 759.32 759.32 760.76 45.02 9.64 5 6. 4 9 80. 4 4 
0.330 14.00 o.oo 0.00 755.00 746.15 759.98 759.98 761. 76 44.53 10.70 69.72 111. 82 
0.330 14.00 0.00 0.00 755.00 841.54 760.29 760.29 762.19 43.50 11. 09 7 5. 91 127.59 
0.330 11.00 o.oo 0.00 755.00 976.33 760.66 760.66 762.79 43.71 11. 70 83.45 147.67 

0. 340 1.00 0. 00 0.00 755.00 544.53 760.48 o.oo 760.87 J. 50 4. 9 7 109.64 291.18 
0.340 1.00 0.00 0.00 755.00 746.15 761.34 0.00 761. 8 8 4. 3 5 5.09 126.75 357. 74 
0.340 1.00 o.oo o.oo 755.00 841.54 761. 71 0.00 762. 32 4. 7 2 6.27 134.15 387.40 • 0.340 1.00 0.00 0.00 755.00 976.33 762.22 0.00 762.93 5.17 6.76 144.44 429.42 

0.380 4.00 0.00 o.oo ' 755.00 544.53 760.41 o.oo 760.90 4.70 5. 5 9 97. 4 8 251.05 
0.380 4.00 0.00 o.oo 755.00 746.15 761.24 0.00 761. 93 5.92 6. 6 4 112.39 306.63 
0.380 4.00 o.oo 0.00 755.00 841.54 761. 60 0. 00 762.38 6.46 7.08 118.81 331. 20 
0.380 4.00 o.oo 0.00 755.00 976.33 762.08 0. 00 762.99 7. 15 7. 66 127.53 365.19 

0.420 4.00 o.oo 0.00 755.00 544.53 760.31 0.00 760.95 6.68 6. 41 84.98 210.61 
0.420 4.00 0.00 0.00 755.00 746.15 761. 09 0.00 762.00 8.59 7. 66 97.42 254.65 
0.420 4.00 0.00 0.00 755.00 84 1. 5 4 761. 42 0.00 762.46 9. 4 4 8. 19 102.7) 273.91 
0.420 4.00 0.00 0.00 755.00 976.33 761.86 0.00 763.09 10. 5 7 8. 8 8 109.90 J00.34 

0.460 4.00 o.oo 0.00 755.00 544.53 760. 14 0.00 761.03 10.30 7. )7 71.95 169.70 
0.460 4.00 0.00 0.00 755.00 746.15 760.82 o.oo 762.12 13.72 9.lS 81. 52 20 l. 4 8 
0.460 4.00 o.oo o.oo 755.00 841.54 761. 10 0.00 762.60 15. 3 4 9.85 8 5. 4 6 214.86 
0.460 4.00 o.oo 0.00 755.00 976.33 761.47 0.00 763.27 1 7 . 5 8 10.76 9 0. 7 1 232. 87 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
<; QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRO= 4 MIN ELTRD== 774.00 MAX ELLC= 767.40 

19.16 5. 87 765.17 0.00 0.00 765.76 0.59 0.00 0. 13 770.24 
544. 0. 544. 0. 0. 88. 0. 3. 1. 770.24 
0.06 0.00 6. 18 0.00 0.000 0. 013 0.000 0.000 759.30 100.00 

0.000968 1. 1. 1. 3 0 0 0.00 15.02 125.04 

*SECNO 19.280 

326 5 DIVIDED FLOW 

3370 NORMAL BRIDGE, NRO= 4 MIN ELTRD= 774.00 MAX ELLC= 767.40 

19.28 5.50 765.14 0.00 0.00 765.81 0.67 0.01 0. 04 770.39 
544. 0. 54 4. o. 0. 83. 0. 3. 1. 770.39 
0.06 0. 00 6.59 0. 00 0.000 0.013 0.000 0.000 759.64 100.00 

0.001140 12. 12. 12. 2 0 0 0.00 15.02 117.04 

*SECNO 19.290 

3370 NORMAL RRIDGE. NRn= 4 MIN ELTRD= 774..00 !"-~X ELLC::::z 761.4.0 

19. 2 9 5.50 765.14 0. 00 0. 00 765.81 0.68 0.00 0.00 770.39 
544. 0. 54 4.. 0. 0. 8 2. 0. 3. 1. 770.39 
0.06 0.00 6.59 0.00 0.000 0. 0 13 0.000 0.000 759.64 100.00 

0.000714 1. 1. 1. 0 0 0 0.00 15.01 115.02 

*SECNO 19.390 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE, NRD= 2 MIN ELTRD::::a 774.00 MAX ELLC= 767.70 

19.39 5.20 764.89 0. 00 0.00 766.08 1 .18 0.01 0.25 776.55 
544. 0. 54 4. 0. 0. 6 2. 0. 3. 1. 776.55 
0. 06 0. 00 8. 12 0.00 0.000 0.013 0.000 0.000 159.10 150.01 

0.001486 10. 10. 10. 2 0 0 0.00 12.00 162.00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL QLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

!-SECNO i9.400 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD== 774.00 MAX ELLC= 767.10 

19.40 5.20 764.90 0.00 o.oo 766.08 1. 18 0.00 0.00 776.55 
544. 0. 544. 0. 0. 6 2. 0. ). 1. 776. 55 
0.06 o.oo a.n o.oo 0.000 0 .013 0.000 0.000 759.70 150.01 

0.001489 1. I. 1. 0 0 0 0.00 12.00 162.00 

,.SECNO 20.000 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD== 771.50 MAX ELLC=- 767.90 

20.00 5.12 164.97 0.00 o.oo 766.19 1. 22 0.09 0.02 776.70 
544. 0. 544. 0. 0. 61. 0. ). 1. 776.70 
0.06 o.oo 8. 85 0.00 0.000 0.013 Q.000 0.000 759.85 150.01 

0.001546 60. 60. 60. 2 0 0 0.00 12.00 162.00 

*SECNO 22.500 

3370 NORMAL BRIDGE, NRD= 2 MIN ELTRO::: 771.50 MAX ELLC= 768.49 

22.50 4. 86 765.32 0.00 o.oo 766.67 1.35 0. 41 0. 0 7 777.31 
544- 0. 54 4. 0. 0. 58. 0. ). 1. 777.31 
0. 07 0.00 9.33 0.00 0.000 0. 013 0.000 0.000 760.46 150.01 

0.001786 250. 250. 250. 2 0 0 o.oo 12.00 162.00 

*SECNO 22.510 
WATER EL=XS LINE= 765.367 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 771.50 MAX ELLC= 768.49 

22.51 4. 91 765.37 0.00 0.00 766.69 1. 3 3 0. 00 0.01 777.31 
544- 0. 544. 0. 0. 59. 0. 3. 1. 777.31 
0.07 0. 00 9.24 0.00 0.000 0.013 0.000 0.000 760.46 150.0l 

0.001739 0. 0. 0 • 0 0 0 0. 00 12.00 162.00 

CCHV= 0.300 CEHV::z 0.500 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AltOB VOL TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH >CNR WTN ELMIN SS"rA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO ENDST 

*SE;CNO 22,700 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 771.50 MAX ELLC= 768.50 

22.70 4.90 765.40 0.00 0.00 766.13 1. 33 0. 03 0.00 771.50 
544. 0. 544. 0. 0. 59. 0. 3. 1. 771.50 
0.07 0.00 9.24 0. 00 0.000 0.013 0.000 0.000 760. so 150.01 

0,001738 20. 20. 20. 0 0 0 0.00 12.00 162.00 

*SECNC 23.000 

3370 NORMAL BRlDGE,NRD= 2 MIN ELTRD= 771.50 MAX ELLC= 768.56 

23.00 4. 8 9 765.45 0.00 0. 00 766.78 1. 3 3 0.05 0. 00 711.56 
544. 0. 544. 0. 0. 59. 0. 3. l. 111.56 
0.07 0.00 9.26 0.00 0.000 0.013 0.000 0.000 760.56 150.0l 

0.001750 JO . JO. JO. 1 0 0 0.00 12.00 162.00 

*SECNO 23.100 
WATER EL=X5 LINE=- 765.521 

3370 NORMAL BRIDGE,NRD= 2 !UN ELTRO:::::z 711.50 MAX ELLC=- 768.56 

23.10 4.96 765.52 0.00 0.00 766.B2 1. 30 0.00 0.01 771. 56 
544. 0. 544. 0. 0. 59. 0. 3. 1. 771.56 
0. 0 7 o.oo 9.15 0.00 0.000 0.013 0.000 0.000 760.56 150.01 

0.001690 0. 0. 0. 0 0 0 0.00 12. 00 162.00 

*SECNO 23.500 

3370 NORMAL BRIOGE,NRD= 2 HIN ELTRO= 771. 50 MAX ELLC= 76B.6B 

23.50 4. 91 765.59 0.00 0.00 766.92 1. 3 3 0.09 0.01 771.6B 
544. 0. 544. 0. 0. 59. 0. 3. 1. 771.68 
0.07 0.00 9. 2 4 0.00 0.000 0.013 0.000 0.000 760.68 150.01 

0.001737 50. 50. so. 2 0 0 o.oo 12.00 162.00 

*SECNO 23.520 
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SECRO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANR ELEV 
Q QLOB QCH QROB ALOB ACK AROB VOL TWA LEF'T/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3370 NORM.AL BRIOGE,NRD= 2 MIN ELTRD= 771.10 MAX ELLC= 769.00 

23.52 5.67 766.37 0.00 0.00 767.10 0.73 0.00 0.18 771.50 
544. 0. 544. 0. 0. 79. 0. 3. 1. 771.50 
0.07 0.00 6.85 0.00 0.000 0.013 0.000 0.000 760.70 150.00 

0.000781 2. 2. 2. 3 0 0 0.00 14.05 164.05 

*SECNO 23 .. 620 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 771.50 MAX ELLC"" 769.00 

23.62 6 .10 766.80 0.00 0. 00 767.20 0.40 0.00 0.10 171.50 
620. 0. 620. 0. 0. 122. 0. 3. 1. 771.50 
0.07 0.00 5.08 0.00 0.000 0.013 0.000 0.000 760.70 150.00 

0.00033l 10. 10. 10. 2 0 0 0.00 20.00 170.01 

*SECNO 23.630 
WATER EL==XS LINE= 767.053 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 771.50 MAX ELLC= 769.00 

23.63 6. 35 76 7. 05 0.00 0.00 767.42 0. 3 7 0. 0 0 0.01 771.50 
6 20. 0. 6 2 0. 0. 0. 12 7. 0. 3. 1. 771.50 
(L07 Q,QQ 4.88 0.00 Q,QQQ 0.013 0.000 0.000 760.70 150.00 

0.000298 0. 0. 0. 0 0 0 0. 00 20.00 170.01 

*SECNO 23,770 

3370 NORMAL BRIDGE,NRO= 6 MIN ELTRD=- 771.20 MAX ELLC= 769.00 

23.77 6. 3 2 767.06 0.00 0.00 767.43 0.37 0.00 0.00 771.54 
620. 0. 620. 0. 0. 126. 0. 3. 1. 771.54 
0.07 o.oo 4. 91 0. 0 0 0.000 0.013 0.000 0.000 760.74 150.00 

0.000303 15. 15. 15. 2 0 0 0.00 20.00 170.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG RV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELlUN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI.AL IDC ICONT CORAR TOPWID ENDST 

•SECNO 23.930 

3310 NORMAL BRIDGE, NRD=- 2 MIN ELTRD= 771. 50 MAX ELLC= 768.80 

23.93 6.12 766.89 0.00 0.00 161.61 0 .11 0.01 0.17 771.57 
497. 0. 491. 0. 0. 13. 0. 3. 1. 111.51 
0,07 0.00 6.77 o.oo 0.000 0. 013 0.000 0.000 760.77 150.00 

0,000799 16. 16. 16. 2 0 0 0.00 12.00 162.01 

*SECNO 24.000 

3370 NORMAL BRIDGE,NRD=- 2 MIN ELTRD= 111.50 MAX ELLC= 768.82 

24.00 6.11 766.90 0.00 0.00 767.61 0.71 0.01 0.00 771.59 
497. 0. 497. 0. 0. 13. 0. 3. 1. 771. 59 
0.07 0.00 6.77 0.00 0.000 0.013 0.000 0.000 760.79 150.00 

0.000801 1. 1. 1. 1 0 0 0.00 12.00 162.01 

*SECNO 24.100 
WATER EL=XS LINE= 766.939 

3370 NORMAL BRIDGE,NRD= 2 KIN ELTRD= 771.50 MAX ELLC=- 768.82 

24.10 6. 15 766.94 0.00 0.00 767.64 0.70 0.00 0.00 771.59 
497. 0. 4 97. 0. 0. 14. 0. 3. 1. 771.59 
0.07 0.00 6.74 0.00 0.000 0.013 0.000 0.000 760.79 150.00 

0.000790 0. 0. 0. 0 0 0 0.00 12. 00 162.01 

*SECNO 25.000 

3370 NORMAL BRIDGE,NRD= 2 IIIN ELTRD= 771.50 MAX ELLC= "'169.06 

25.00 5.96 767.00 0.00 0.00 161.15 0.75 0.08 0.02 771.84 
491. 0. 497. 0. 0. 12. 0. 3. 1. 771.84 
0.08 0.00 6. 94 0.00 0.000 0.013 0.000 0.000 761.04 150.00 

0.000856 100. 100. 10 0. 2 0 0 0.00 12.00 162.01 

*SECNO 21.500 
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SECNO DEPTH CWSEL CRIWS WSELK EG KV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO £NOST 

3370 NORMAL BRI OGE, NRO::i 2 MIN ELTRO= 773.00 MAX ELLC= 769.62 

27.50 5.53 767.17 o.oo o.oo 768.05 0.&1 0.24 0.06 772.45 
497. 0. 497. 0. 0. 66. 0. 4. 1. 712.45 
G. 09 o.oo 7. 49 o.oo 0. OOCi 0.013 0.000 0.000 761. 65 150.00 

0.001048 250. 250. 250. 2 0 0 o.oo 12. 00 162.01 

*SECNO 28.560 

3'70 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 773.50 MAX £LLC::i 769.93 

2 8. 56 5.36 767.26 o.oo 0.00 768.19 0. 93 0 .12 0.03 772.71 
497. 0. 497. 0 • 0. 64. 0. .. 1. T72.71 
0.09 o.oo 7.13 o.oo 0.000 0.013 0.000 0.000 761. 91 150.01 

0.001143 106. 106. 106. 2 0 0 o.ao 12.00 162.00 

11 SECNO 28.570 
28.57 5. 36 767.26 o.oo 0.00 768.19 0.93 o.oo 0. 00 772.71 

497. 0. 497. 0. 0. 64. 0. 4. 1. 772.11 
0.09 o.oo 7.73 o.oo 0.000 0.013 0.000 0.000 761.91 150.01 

0.001143 1. 1. 1. 0 0 0 o.oo 12.00 162.00 

* SECNO 28.650 

3301 HV CHANGED MORE THAN HVINS 

28.65 6.35 768.35 0.00 0.00 768.44 0. 09 o.oo 0.25 773.00 
497. 0. 497. 0. 0. 204. 0. 4. 1. 773.00 
0.09 0. 00 2. 4 4 0.00 0.000 0.013 0.000 0.000 762.00 100.04 

0.000060 8. 8. 8. 2 0 0 o.oo 32.12 132.16 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0.00 l.00 3. 30 32.00 0.00 o.oo o. oo 0.00 762.00 762.00 

*SECNO 28.660 
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SECRO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QI.OB QCH QROB ALOB ACH AROB VOL TWA LEFT/llIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTR ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PRESSURE ARO WEIR P'LOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

ft •• ft. ft. ft ft 768.44 0.00 612. 0. 0. 0. 762.00 765.00 

28.66 6.83 768.83 0. 00 0.00 768.95 0 .12 0.51 0.00 775.00 
615. 0. 615. 0. 0. 218. 0. 4. 1. 775.00 
0.09 0.00 2. 81 0.00 0.000 0.013 Q.000 0.000 762.00 100.00 

Q.000075 1. 1. 1. 2 0 6 0.00 32.00 132.01 

CCHV= 0.100 CEHV=- 0.300 
,..SECNO 28.990 

28.99 8.92 768.92 0.00 0.00 768.96 0. 05 0.00 0. 01 772.00 
615. 0. 595. 20. 0. 334. 27. 4. 1. 765.00 
0.10 0. 00 1.78 o. 73 0.000 0.035 o.o•o 0.000 760.00 161.02 

0.000166 44. 33. 50. 3 0 0 0.00 67. 97 228.98 

•sECNO 29.310 
29.31 8.95 768.95 0. 00 0.00 768.97 0.01 0.00 0.00 765.00 
615. 10. 597. 8' 3 0. 622. 26. 5. 1. 755.00 
0 .11 0. 3 2 0.96 0. 3 2 0.040 0.035 o.040 0.000 760.00 159.62 

o.000032 4 5. 3 2. 60. 2 0 0 0.00 103.56 263.18 

*SECNO 30.130 
3 0. 13 8. 91 768.91 0.00 0.00 768.99 0. 0 8 0. 01 0.02 765.00 

615. 52. 532. 31. 56. 21 7. 34. 6. 1. 765.00 
0 .12 0.93 2.45 0.92 0.040 0.035 0.040 0.000 760.00 151.54 

0.000262 72. 82. 72. 2 0 0 0.00 75. 8 5 227.39 

*S£CNO 30.630 
30.63 8.93 768.93 0.00 0.00 769.01 0.08 0.01 0.00 765.00 

615. 52. 531. 32. 56. 21 8. 34. 6. 1. 765.00 
0. 12 0.93 2.44 o. 9 2 0.040 0.035 0.040 0.000 760.00 151.50 

o.000261 22. 50. 71. 1 0 0 0.00 75.92 227.42 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH OROS ALOB ACH AROB VOL TWA LEFT/RIGHT 
Tlfl\E VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

11 SF:CNO 31.670 
31.67 3. 9 3 768.93 o.oo o.oo 769.08 0. l 5 o.os 0.02 776.00 

615. 0. 615. 0. 0. 196. 0. 7. l. 776.00 
0.13 0. 00 3.13 0 .00 0.000 0.035 0.000 0.000 765.00 100.01 

0,001068 124. 104. 136. 3 0 0 o.oo 50.00 150.00 

CCHV= 0.300 CEHV=- 0.500 
*SECNO 31. 770 

3301 HV CHANGED MORE THAN HVINS 

31. 77 3.62 768.62 0. 00 o.oo 769.40 0. 78 0.01 0.32 776.50 
615. 0. 615. 0. 0. 87. 0. 7. l. 776.50 
0.13 0. 00 7. 10 o.oo 0.000 0.013 0.000 0.000 765.00 100.02 

0.000993 10. 10. 10. 2 0 0 0.00 24.99 125.00 

*SECNO :32 .060 

3301 HV CHANGED MORE THAN HVINS 

1185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
32.06 3. 27 768.27 768. 27 o.oo 769.83 1.56 Q. 0 l Q,39 778,0Q 

615. 0. 615. 0. 0. 61. 0. J. 1. 778.00 
0 .13 o.oo 10. O l o.oo 0.000 0.013 0.000 0.000 765.00 100.02 

0 .002383 9. 9. 9. 3 ll 0 0. 0 0 19.99 120.00 

•sECNO 32.070 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 778.00 MAX ELLC= 773.00 

32.01 3.28 768 .28 768.27 o.oo 769.83 !. 55 0. 0 0 0. 00 77!. 00 
615. 0. 61 5. 0. 0. 6 2. 0. 7. 1. 778.00 
0. l3 o.oo 10.00 o.oo 0.000 0 .013 0.000 0.000 765.00 100.02 

0.002374 1. 1. l. 0 15 0 o.oo 19.99 120.00 

•sECNO 33-150 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL Il)C ICONT CORAR TOPWID ENDST 

3310 NORMAL BRIDGE,NRD= 8 KIN ELTRD= 178.00 MAX ELLC= 713.33 

1185 MlNl"UK SPECI~IC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

JJ.15 J. 21 768.60 768.60 0.00 770.16 1. 56 0.26 0.00 778.33 
615. 0. 615. 0. 0. 61. 0. 1. 1. 778.33 
o.14 0.00 10.01 0.00 0.000 0.013 0. 000 0.000 765.33 100.02 

0.002382 108. 108. 108. 2 15 0 0.00 19.99 120. 00 

*SECNO JJ. 160 
33.16 3.28 "16 8. 62 168.61 0. 00 110.16 1.55 0.00 0.00 778.33 

615. 0. 615. 0. 0. 62. 0. 1. 1. 778.33 
0 .14 0.00 9.99 0.00 0.000 0.013 a. ooo 0.000 765.33 100.02 

0.002366 1. 1. 1. 0 5 0 0.00 19.99 120.00 

*SECNO 33.260 
7185 MINIM.UK SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

JJ. 26 3.28 168 .64 168.64 0.00 710.19 1.55 0.02 0.00 118.36 
615. 0. 615. 0. 0. 61. 0. 1. 1. 778.36 
0. 14 0. 00 10.01 0.00 0.000 0.013 0. 000 0.000 765.36 100.02 

0.002378 10. 10. 10. 0 5 0 0.00 19.99 120.00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAR&A ss ELCRU ELCRD 
0.00 1.00 3.30 20. 00 0.00 0.00 0.00 0.00 765.20 765.20 

•SECNO 33.270 

3301 HV CHANGED HORE THAN HVINS 

PR&SSURE AND WEIR P'LOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA ......... 770.03 0.00 621. 0. 0. 0. 765.20 767.80 



- - - - - - - - - - - - - - - - - - -
17-DEC-90 17:05:07 PAGE 26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XIIL XNCH XIIR WTII ELHIN SSTA 
SLOPE XLOBL XLCff XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

33.27 6, 53 771.90 0. 00 0.00 772.26 0.37 2.07 0.00 778.37 
615. 0. 615. 0. 0. 127. 0. 7. 1. 778.37 
0.14 0.00 4. 86 0.00 0.000 0.013 0.000 0.000 76 5. 3 7 100.01 

0.000290 1. 1. 1. 2 0 7 0.00 20.00 120.01 

*SECNO 33.740 
33. 74 6.39 771.90 0.00 0.00 772.29 0.38 0.01 0.01 778.51 

615. 0. 615. 0. 0. 124. 0. 7. 1. 778.51 
0,14 0.00 4.97 0,00 0.000 0.013 0.000 0.000 765.51 100.01 

0.000309 48, 48. 4 8. 2 0 0 0.00 20.00 120.01 

•sECNO 33.750 

3370 NORM.AL BRIDGE,NRD= 8 H!N ELTRD= 780.00 MAX ELLC=- 713.52 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 778.51 ELREA= 778.51 

33.75 6. 39 771.90 0.00 o.oo 772.29 0. 38 0.00 0.00 778.51 
615. 0. 615. 0. 0. 12 4. 0. 7. 1. 778.51 
0.14 0. 00 4.97 0. 00 0.000 0.013 0. 000 0.000 765.51 100.01 

0.000309 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 34.710 

3370 NORM.AL BRIDGE,NRO= 8 HIii ELTRD= 780.00 MAX ELLC= 773.81 

34. 71 6. 11 771. 9 2 0.00 0.00 772.33 0.41 0.03 0.02 778.81 
610. 0. 610. 0. 0. 118. 0. 7. 1. 778.81 
0.14 0.00 5.17 0.00 0.000 0.013 0.000 0.000 765.81 100.01 

0.000347 96. 96. 96. 2 0 0 0.00 20.00 120.01 

•SECNO 34.720 
34.72 6.11 771.92 0.00 0.00 772.33 0. 41 0.00 0.00 778.81 
610, 0. 610. 0. 0. 118. 0. 7. 1. 778.81 
0 .14 0.00 5.16 0.00 0.000 0.013 0.000 0.000 765.81 100.01 

0.000346 1. l. 1. 0 0 0 0.00 20.00 120.01 
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SECNO DEPTH CWSEL CR.IWS WSELK EG HV HL OLOSS BANK EL£V 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGH'l' 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDS'l' 

•sECNO 34.800 
34.80 6.09 771.92 0.00 0.00 772.34 0. 4 2 0.00 0.00 778.83 

610. 0. 610. 0. 0. 118. 0. 7. 1. 778.83 
0.14 0.00 5 .18 0.00 0.000 0.013 0.000 0.000 765.83 100.01 

0.000350 8. 8. 8. 2 0 0 0.00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAR.EA ss ELCHU ELCHO 
0.00 1.00 3. 30 20.00 0.00 0.00 0.00 0.00 765.80 765.80 

*SECNO 34.810 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAR.EA TRAPEZOID ELLC ELTRD 
AREA 

* *. *. * ... "' i12.31 0.00 611. 0. 0. 0. 765.77 768.67 

3 4. 81 7.18 773.02 0.00 0.00 77 3. 31 0.30 0.97 0. 00 778.83 
610. 0. 610. 0. 0. 140. 0. 7. 1. 778.83 
0 .14 0.00 4 37 0.00 0.000 0.013 0.000 0.000 765.83 100.01 

0.000217 1. 1. 1. 2 0 7 0.00 2 0. 0 0 120.01 

•sECNO 36.210 
36.21 6. 77 773.03 0. 00 0.00 773.36 0.33 0.03 0.02 779.26 

610. 0. 610. 0. 0. 131. 0. 8. 2. 779.26 
0.15 0.00 4.64 0.00 0.000 0.013 0.000 0.000 766.26 100.01 

0.000257 140. 140. 140. 2 0 0 0.00 20.00 120.01 

*SECNO 38.0S0 
38.05 6.24 773.05 0.00 0.00 773.45 0.40 0.0S 0.03 779.81 

610. 0. 610. 0. 0. 121. 0. 8. 2. 779.81 
0.16 0.00 5.05 0.00 0.000 0.013 0.000 0.000 766.81 100.01 

0.000325 184. 184. 18 4. 2 0 0 0.00 20.00 120.01 

*SECNO 38.060 
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SECRO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 8 MIN ELT.llO= 780.00 MAX ELLC= 774.82 

38.06 6. 24 773.05 0.00 0.00 773.45 0.40 0.00 o.oo 779.81 
610. 0. 610. 0. 0. 121. 0. 8 • 2. 779.81 
0.16 0.00 5.05 0.00 0.000 0.013 0.000 0.000 766.81 100.01 

0.000325 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 39.760 

J 3 70 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 780.00 MAX ELLC= 775.34 

39. 76 5.75 773.08 0.00 0.00 773.55 0.47 0.06 0.04 780.33 
610. 0. 610. 0. 0. 111. 0. 9. 2. 780.33 
0.11 0.00 5.50 0.00 0.000 0.013 0.000 0.000 167.33 100.01 

0.000413 170. 170. 170. 2 0 0 0.00 20.00 120.01 

*SECNO 39.770 
39.77 5.75 773.08 0.00 0.00 773.55 0.47 0.00 o.oo 780.33 

610. 0. 610. o. 0. 111. 0. 9. 2. 780.33 
0 .1 7 0.00 5.50 0.00 0.000 0.013 0.000 0.000 767.33 100.01 

0.000414 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 39.860 
39.86 5.72 773.08 0.00 0.00 773.55 0.47 0.00 o.oo 780.36 

610. 0. 610. 0. 0. 110. 0. g_ 2. ,on ,. 
I QU • .;JU 

0 .1 7 0.00 5.52 o.oo 0.000 0. 013 0.000 0.000 767.36 100.01 
0.000419 9. 9. 9. 2 0 0 0.00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe DWP BAREA ss ELCHU ELCHO 
0.00 1.00 3. 30 20.00 0.00 0.00 0.00 0.00 767.40 767. 40 

*SECNO 39.870 
PRESSURE AND WEIR FLOW 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

'11111 fl, tr :II ti II 'It fl- 773.60 0.00 614. 0. 0. 0. 767.40 770.]0 

39.87 7.23 114. 58 0.00 o.oo 774.88 0.29 1.32 0. 00 780.36 
610. 0. 610. 0. 0. 141. 0. 9. 2. 780.]6 
0.17 o.oo 4 .34 0.00 0.000 0. 013 0.000 0.000 767.36 100.01 

0.000213 1. 1. 1. 2 0 7 0.00 20.00 120.01 

*S£CNO 41.590 
41.59 6.75 714. 61 0.00 o.oo 114.94 0.33 0. 0 4 0.02 780.86 

605. 0. 605. 0. 0. 131. 0. 9. 2. 780.86 
0 .ie o.oo 4. 6 3 0.00 0.000 0.013 0.000 0.000 767.86 100.01 

Q.000256 1 72. 172. 1 72. 2 0 0 0. 00 20. 00 120.01 

*S£CNO 43.350 
43.35 6.23 7"14 .63 0.00 o.oo 115.02 o.39 0.05 0.03 781.40 

605, 0. 605. 0. 0. 121. 0. 10. 2. 781.40 
0.19 o.oo 5.02 0.00 0.000 0.013 0.000 0.000 768.40 100.01 

0.000322 176. 176. 176. 2 0 0 0.00 20.00 120.01 

*SECNO 43.360 

3370 NORMAL BRIDGE ,NRO=- 8 MIN ELTRO::::s 780.20 MAX ELLC=- 776.41 

43.H 6.23 774 .63 0.00 0. 00 775.02 0.39 0.00 0.00 181.40 
605. 0. 605. 0. 0. 121. 0. 10. 2. 781.40 
0.19 0.00 5.02 0.00 0.000 0.013 0.000 0.000 768.40 100.01 

0.000322 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 45.860 

3310 NORPIAL BRIDGE,NRD= 8 MIN ELTRD-= 780.20 MAX ELLC= 777.17 

4 5. 8 6 5.50 774.67 0.00 0. 00 775.17 o.so 0.10 0. 06 782.16 
605. 0. 605. 0. 0. 106. 0. 10. 2. 782.16 
0.20 0.00 5.70 0.00 0.000 0.013 0.000 0.000 769.16 100.01 

0.000462 250. 250. 250. 2 0 0 0. 00 20.00 120.01 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

tiSECNO 45.870 
45.87 

600. 
0.20 

0.000455 

•sECNO 45.970 
45.97 

600. 
0.20 

0.000460 

SPECIAL BRIDGE 

SB XK 
0.00 

"'SECNO 45.980 

5.52 
0. 

0.00 
l. 

5.49 
0. 

0.00 
10. 

XKOR 
1.00 

-
CWSEL 
QCH 
VCH 
XLCH 

114.68 
600. 
S.65 

774.68 
600. 
S.68 
10. 

COf'Q 
3.30 

PRESSURE AND WEIR f'LOW 

EGPRS EGLWC 

45.98 
600. 
0. 20 

0.000232 

*SECNO 48.330 
4 8. 3 3 

600. 
0. 2 2 

0.000315 

*SECNO 48.340 

77S.19 

6. 9 3 
0. 

0.00 
1. 

6.24 
0. 

0.00 
235. 

HJ 

0.00 

776.12 
600. 
4.46 

1. 

776.15 
600. 
4.97 
2 3 S. 

-
CRIWS 
QROB 
VROB 
XLOBR 

0.00 
0. 

0.00 

'. 

0.00 
0. 

0.00 
10. 

ROLEN 
20 .0 0 

QWEIR 

604. 

0.00 
0. 

0.00 
1. 

0.00 
o. 

0.00 
23S. 

-
WSELK 
ALOB 
XNL 
ITRIAL 

0.00 
0. 

0.000 
i 

0.00 
0. 

0.000 
2 

-
EG 
ACH 
XNCH 
IDC 

715 .11 
106. 

0.013 
0 

77S.18 
106. 

0.013 
0 

ewe 
0.00 

QPR 

0.00 
0. 

0.000 
2 

0.00 
0. 

0.000 
2 

0. 

776.43 
135. 

a. 013 
0 

776.53 
121. 

0.013 
0 

- - - - -
HY 
AROB 
XNR 
ICONT 

0.50 
0. 

0.000 
0 

a.so 
0. 

0.000 
0 

DWP 
0.00 

HL 
VOL 
WTN 
CORAR 

0.00 
10. 

0.000 
0.00 

0.00 
10. 

0.000 
0.00 

BAREA 
0.00 

BAREA 

0. 

TRAPEZOID 
AREA 

0. 

0. 31 
0. 

0.000 
7 

0. 3 8 
0. 

0.000 
0 

1. 2S 
10. 

0.000 
0.00 

0.06 
11. 

0.000 
0.00 

CLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELKIN SSTA 
TOPWID ENDST 

0.00 
2. 

76 9. 16 
20.00 

0.00 
2. 

76 9. 19 
20.00 

55 
0.00 

ELLC 

169.20 

0.00 
2. 

169.19 
20.00 

0.04 
2. 

169.91 
20.00 

162.16 
782.16 

100.01 
120.01 

782.19 
782.19 

100.01 
120. 01 

ELCHU 
769.20 

ELTRD 

111.90 

782.19 
782.19 

100. 01 
120.01 

782.91 
782.91 

100.01 
120.01 

-

ELCHO 
769.20 

- -
PAGE 

- - -
30 
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SECRO DEPTH CWSEL CRIWS WSELK EG KV KL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACK AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICORT CORAR TOPWID ENOST 

3370 NORMAL BRIDGE,NRD= 8 HIN ELTRD= 784.70 MAX ELLC= 777.92 

48. 34 6.24 776.15 0.00 o.oo 776.53 0.38 0.00 0.00 782.91 
600. 0. 600. 0. 0. 121. 0. 11. 2. 782.91 
0.22 0.00 4.97 0.00 0.000 0.013 0.000 0.000 769.91 100.01 

0 .000315 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 49.240 

33 70 NORMAL BRIDGE,NRD= 8 HIN ELTRD= 784.70 MAX ELLC= 778.20 

49.24 5.98 776.16 0.00 o.oo 776.58 0.42 0. 0 3 0.02 783.19 
600. 0. 600. 0. 0. 11S. 0. 11. 2. 783.19 
0.22 0. 00 S. 2 0 0. 00 0.000 0.013 0.000 0.000 770.19 100.01 

0.000357 90. 90. 90. 2 0 0 0. 00 20.00 120.01 

*SECNO 4 9. 2 so 
49.25 5. 98 776.16 0. 00 0.00 7 7 6. 58 0.42 0. 00 0.00 783.19 

600. 0. 600. 0. 0. 115. 0. 11. 2. 783.19 
0. 2 2 0.00 5.20 0. 00 0.000 0.013 0.000 0.000 770.19 100.01 

0.0003S7 1. 1. 1. 0 0 0 0. 00 20.00 120.01 

•SECNO 49.340 
4 9. 3 4 S.9S 776.16 0. 00 0.00 776.59 0. 4 2 0. 00 0.00 783.21 

600. 0. 600. 0. 0. 11S. 0. 11. 2. 783.21 
0. 22 0.00 5.22 0. 00 0.000 0.013 0.000 0.000 770.21 100.01 

0.000362 9. 9. 9. 2 0 0 0. 00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA ss ELCHU ELCHO 
o.oo 1.00 3. 30 20.00 0.00 0.00 0.00 o.oo 769.70 769.70 

•sECNO 4 9. 3 50 
PRESSURE AND WEIR FLOW 
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SECNO DEPTH CWSEL CJUWS WSELK EG "" HL CLOSS BANK ELE\T 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

•• * - • *,. •• 776.07 0.00 604. 0. 0. 0. 770.20 773.10 

49.35 7.17 777.38 0.00 0.00 777.67 0.29 1.08 0.00 783.21 
600. 0. 600. 0. 0. 139. 0. 11. 2. 783.21 
0. 2 2 0.00 4.31 0.00 0.000 0.013 0.000 0.000 770. 21 100.01 

0.000211 1. 1. 1. 2 0 7 0.00 20.00 120.01 

•SECNO 50.410 
50.41 6.87 777.39 0.00 0.00 777.71 0 .31 0. 0 2 0.01 783.52 

600. 0. 600. 0. 0. 133. 0. 12. 2. 783.52 
0. 23 0.00 4.50 0.00 0.000 0. 013 0.000 0.000 770. 5 2 100.01 

0.000238 106. 106. 106. 2 0 0 0.00 20.00 120.01 

*SECNO 51.550 
51. 55 6.49 777.40 0.00 0.00 777.76 0.35 0.03 0.02 783.92 

600. 0. 600. 0. 0. 126. 0. 12. 2. 783.92 
0.24 0. 00 4.77 0.00 0.000 0. 013 0.000 0.000 770.92 100.01 

0.000281 114. 114. 114. 2 0 0 0.00 20.00 120.01 
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TC POND DIVERSION:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS usws DSSNO USSNO 
118.22 118.23 0. 01 118.22 118.23 0.01 5 768.829 168.829 28.660 28. 660 

TC JUNCTION BOX DIVERSION:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS usws DSSNO USSNO 
76.0! 75. oe 0.01 194.31 194.31 o.oo 5 766.803 765.803 23.620 2 3. 6 20 



---------1 
17-DEC-90 17:05:07 

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

.,. •• ,. •••• ,. ......... ,.,. •• ,. ••••• ,. •••••••• * .............. . 

Tl 
Tl 
TJ SO-YEAR FLOW 

31 ICHECK INQ NINV IDIR STRT 

0. 3. 0. 0. 0.000000 

32 NPROF IPLOT PRFVS XSECV XSECH 

2.000 0.000 -1.000 0.000 0.000 

METRIC 

0.00 

FN 

0.000 

-- - - - - - - - -
Pl\.GE l4 

THIS RUN EXECUTED 17-DEC-90 17:05:50 

HVINS Q WSEL FQ 

0. 0 0. 757.500 0.000 

ALLDC IBW CHNIM I TRACE 

0.000 0.000 0.000 0.000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

*PROF l 

CCHV= 0.500 CEHV= 0.700 
*SECRO 0.000 

STA: 0+00: D/S LIMIT OF RIPRAP EXIT CHANNEL(20• D/S OF BAf"F"LED APRON) 
0.00 9.50 757.50 0.00 757.50 757.73 0. 23 0.00 0.00 765.00 
738. 0. 738. 0. 0. 190. 0. 0. 0. 765.00 
0.00 0.00 3. 8 8 o.oo 0.000 0.035 0.000 0.000 748.00 100.00 

0.001011 0. 0. 0. 0 0 0 (), 00 :rn. 01 120.02 

CCHV= 0.100 CEHV= 0. 300 
*SECNO 0.100 

0.10 9.50 757.50 0.00 0.00 757.74 0. 23 0.00 0.00 765.00 
738. 0. 7 38 • 0. 0. 190. 0. 0. 0. 765.00 
0.00 0.00 3. 8 8 0.00 0.000 0.013 0.000 0.000 748.00 100.00 

0.000140 9. 9. 9. 0 0 0 0.00 10.01 120.02 

*SECNO 0.170 
0.17 9.50 757.50 0.00 o.oo 757.74 0.23 0.00 0.00 765.00 
7 3 8. 0. 7 38 • 0. 0. 190. 0. 0. 0. 765.00 
0.00 0.00 3. 8 8 0.00 0.000 0.013 0.000 0.000 748.00 100.00 

0.000139 8. 8 . 8. 0 0 0 0.00 20.01 120.02 

*SECNO 0. 18 0 
STA. O-t-18: U/S LIMIT OF RIPRAP EXIT CHANNEL-BEGIN ENEGY OISSIPATOR 

0 .18 9. 4 3 757.43 0. 0 0 0. 00 757.77 0. 33 0.00 0.03 759.00 
738. 0. 7 3 8. 0. 0. 159. 0. 0. 0. 759.00 
0. 00 0. 00 4.63 0.00 0.000 0.013 0.000 0. 000 748.00 100.00 

0.000359 1. 1. 1. 2 0 0 0.00 20.07 120.07 

*SECNO 0.330 

3301 HV CHANGED MORE THAN HVINS 

3685 10 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

0. 33 4. 95 759.95 759.95 0.00 761.71 1. 77 0.01 0.43 766.00 
738. 0. 738. 0. 0. 69. 0. 0. 0. 766.00 
0.00 0.00 10.66 0.00 0.000 0.013 0.000 0.000 755.00 100.01 

0.004460 14. I 4. 14 . 10 11 0 0.00 20.06 120.06 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL !DC tCONT CORAR TOPWID ENOST 

*SECNO 0.340 

3301 HV CHANGED HORE THAN HVINS 

STA. 0+34: U/S LIMIT OF ENERGY DISSIPATOR 
0 .34 6. 31 761.31 0.00 0.00 761.84 0.53 0.00 0.12 766.00 
738. 0. 738. 0. 0. 126. 0. 0. 0. 766.00 
0.00 0.00 5.85 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0.000432 1. 1. 1. 3 0 0 0.00 20.01 120.02 

*SECNO 0.380 
0.38 6.21 761.21 0.00 0. 00 761.88 0.68 0.00 0.04 766.00 
738. 0. 738. 0. Q. !.LL g. 0' 0. 766.00 
0. 00 o.oo 6.60 0.00 0.000 0. 0 13 0.000 0.000 755.00 100.00 

0.000587 4. 4. 4. 2 0 0 0.00 18.01 118.02 

"'SECNO 0.420 
0. 4 2 6.06 761.06 0.00 0.00 761.95 0.90 0.00 0.07 766.00 
73 a. 0. 738. 0. 0. 97. 0. 0. 0. 766.00 
0.00 0. 00 7.61 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0.000851 4. 4. 4. 2 0 0 0.00 16.01 116.02 

*SECNO 0.460 
0. 4 6 5.79 760. 79 0.00 0. 00 762. 07 1. 28 0.00 0.12 766.00 
7 38. 0. 738. 0. 0. 81. 0. 0. 0. 766. 00 
0.00 0.00 9.09 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0. 001357 4. 4. 4. 2 0 0 0.00 14.01 114.02 

*SECNO 0. 500 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE, NRD::::r. 2 MIN ELTRD= 763.00 MAX ELLC= 762.00 

STA. 0+50:NOTE XSEC. *'S REFLECT STA. 
0.50 5.16 760.16 0.00 0.00 762.36 2.20 0.01 0.28 765.00 
738. 0. 738. 0. 0. 6 2. 0. 0. 0. 765.00 
0. 00 0.00 11.91 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0.002782 4. 4. 4. 3 0 0 0.00 12.01 112. 0 2 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H~ QLOSS BANK El.EV 
Q QLOB QCH QROB At.OB ACH AROB VOL TWA LEFT/RIGHT 
TIME 'lLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO £NOST 

*SECNO 1. 000 

3370 NORMAL BRIOGE,NRD= 2 MIN ELTRO= 764.20 MAX ELLC= 762.09 

STA. 1+00 
1.00 5. 40 760.49 0.00 0.00 762.51 2.01 0. 13 0.02 765.09 
73 8. 0. 73 8. 0. 0. 65. 0. 0. 0. 765.09 
0.00 0. 00 11. 39 0.00 0.000 0. 013 0.000 0.000 755.09 100.00 

0.002464 50. 50. 50. 2 0 0 0.00 12.01 112.02 

*SECNO 1. 250 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 765.90 MAX ELLC"" 762.14 

1. 25 S. 48 760.62 o.oo 0.00 762.57 I. 95 0.06 0.01 765.14 
738. 0. 738. 0. 0. 66. 0. 0. 0. 765.14 
0. 00 0.00 11.21 o.oo 0.000 0.013 0.000 0.000 755.14 100.00 

0.002360 25. 2 5. 25. 2 0 0 0. 00 12.01 112.02 

"'SECNO 2.500 

3370 NORMAL BRIDGE,NRO= 2 MIN ELTRO= 767.00 MAX ELLC= 762.52 

2.50 5.66 761.04 0.00 0.00 762.87 1.83 0.28 0. 0 1 765.38 
7 3 8. 0. 738. 0. 0. 6 8. 0. 0. 0. 765.38 
0.01 0.00 10.85 0. 00 0.000 0.013 0.000 0.000 755.38 100.00 

0.002163 12 5. 125. 125. 2 0 0 0.00 12.01 112.02 

•sECNO 3.500 

3 370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 762.71 

3. 50 5.72 761.29 0.00 0.00 763.08 1. 79 0.21 0. 00 765.57 
738. 0. 738. 0. 0. 69. 0. I. 0. 765.57 
0.01 o.oo 10.H o.oo 0.000 0 .013 0.000 0.000 H5.51 100.00 

0.002106 100. 100. 100. 2 0 0 0.00 12.01 112.02 

•SECNO 4.300 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BAN'K ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 762.86 

4.30 S.77 761.49 0.00 0.00 763.25 1.76 0.17 0.00 765.72 
738. 0. 738. 0. 0. 69. 0. 1. 0. 765.72 
0.01 0.00 10.65 0. 00 0.000 0.013 0.000 0.000 755.72 100.00 

0.002057 BO. 80. 80. 2 0 0 0.00 12.01 112.02 

•sECNO 4.550 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 762.99 

4.55 5.37 761.36 0.00 0.00 763.39 2. 04 0.06 0.08 773.00 
738. 0. 738. 0. 0. 64. 0. 1. 0. 7"73.00 
0. 01 0.00 11.46 0. 00 0.000 0.013 0.000 0.000 755.99 150.01 

0.002508 25. 25. 25. 3 0 0 0.00 12.00 162.00 

•sECNO 5.000 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 763.08 

5.00 5.49 751. 56 0. 00 0.00 753.51 1. 95 0.11 0.01 773.09 
738. 0. 738. 0. 0. 66. 0. l. 0. 773.09 
0. 01 0.00 11. 21 0. 00 0.000 0.013 0.000 0.000 756.08 150.01 

0.002363 45. 45. 4 5. 2 0 0 0.00 12.00 162.00 

*SECNO 7.500 

3370 NORM.AL BRIDGE,NRD= 2 MIN ELTRD= 768.00 MAX ELLC= 763.55 

7.50 5.76 762.31 0.00 0.00 764.08 1. 77 0.55 0. 02 773.56 
738. 0. 738. 0. 0. 69. 0. 1. 0. 773.56 
0. 02 0. 00 10.68 0. 0 0 0.000 0.013 0. 000 0.000 756.55 150.0l 

0.002073 250. 250. 250. 3 0 0 0.00 12. 00 162.00 

*SECNO 10.000 

3370 NORM.AL BRIDGE,NRD= 2 MIN ELTRD= 769.00 MAX ELLC= 764.03 
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SECNO DEPTH CWSEL CRIW'S WSELK EG HV ML CLOSS BAtn< ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR IT RIAL IDC ICONT CORAR TOPWID ENDST 

10.00 5.85 762.88 0.00 0.00 764.60 1. 71 0.51 0.01 774.04 
738. 0. 738. 0. 0. 10. 0. 2. 0. 774.04 
0.03 0.00 10.50 0.00 0.000 0.013 0.000 0.000 757.03 150.01 

0.001985 250. 250. 250. 2 0 0 0.00 12. 00 162.00 

*SECNO 12.500 

3370 NORMAL BRIDGE,NRD=- 2 HIN ELTRO= 771.25 MAX ELLC= 764.51 

12.50 5.89 763.40 0. 00 0.00 76 5. 09 1. 69 0.49 0.00 774.52 
738. 0. 738. 0. 0. 71. 0. 2. 0. 774.52 
0.03 0.00 10.44 0.00 0.000 0.013 0.000 0.000 757. 51 150.01 

0.001952 250. 250. 250. 2 0 0 0.00 12.00 162.00 

*SECNO 15.000 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 772.90 MAX ELLC= 764.98 

15.00 5.91 763.89 0. 00 0.00 765.58 1. 69 0.49 0.00 774.99 
738. 0. 738. 0. 0. 71. 0. 2. 0. 774.99 
0.04 0. 00 10.43 0.00 0.000 0.013 0.000 0.000 757.98 150.01 

0.001946 250. 250. 250. 1 0 0 0. 00 12.00 162.00 

•sECNO 11.500 

3370 NORMAL BRIDGE,NRO= 2 KIN ELTRO= 112.ao l<AX ELLC= 165.46 

11.50 5. 9 3 164.40 0. 0 0 0. 0 0 166.06 1. 61 0.48 0. 00 115.41 
138. 0. 138. 0. 0. 71. 0. 3. 0. 175.47 
0.05 0.00 10. 36 0. 00 0.000 0 . 013 0.000 0.000 158.46 150.01 

0.001913 250. 250. 250. 2 0 0 0.00 12.00 162.00 

CCHV= 0.300 CEHV= 0.500 
•sECNO 18.280 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 772.80 MAX ELLC= 765.61 

18.28 5.94 764.55 0. 00 0.00 766.21 1. 6 7 0.15 0.00 715.62 
738. 0. 738. 0. 0. 71. 0. 3. 1. 775.62 
0. 05 0.00 10.36 0. 00 0.000 0.013 0.000 0.000 758.61 150.01 

0.001913 78. 78. 78. 0 0 0 0.00 12.00 162.00 
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SECRO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•stcNo 18 .330 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIOGE,NRO= 2 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18 .33 6.62 765.22 0. 0 0 0.00 766.37 1. 15 0.01 0 .15 174.00 
13 8. 0. 738. 0. 0. 86. 0. 3. 1. 774.00 
0. 05 0.00 8. 62 0.00 0.000 0.013 0.000 0.000 758.60 100.06 

0.001168 5. 5. 5. 3 0 0 0.00 12.99 113.04 

*SECNO 18~380 

3265 DIVIDED P'LOW 

3370 NORMAL BRIDGE!NRD= 4 MIN ELTRD=- 774.00 MAX ELLC= 767.10 

18. 3 8 7.19 765.79 0. 0 0 0.00 766.51 0. 7 2 0.01 0. 1 3 774.00 
738. 0. 738. 0. 0. 109. 0. 3. 1. 774.00 
0. 05 0.00 6.79 0.00 0.000 0. 013 0.000 0.000 758.60 100.05 

0.001052 5. 5. 5. 3 0 0 0. 00 15.19 116.35 

• S ECNO 18.390 
WATER EL:::XS LINE= 765.944 

3265 DIVIDED FLOW 

18.39 7.34 765.94 0. 0 0 0.00 766.63 0.69 0. 00 0.01 774.00 
738. 0. 738. 0. 0. 111. 0. 3. 1. 774.00 
0. 05 0.00 6.65 0.00 0.000 0.013 0.000 0.000 758.60 100.05 

0.000999 0. 0. 0. 0 0 0 o.oo 15.19 116.35 

•sECNO 18.540 

3265 DIVIDED FLOW 
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SECNU DEPTH CWSEL CRiWS WSELK EG HV HL ot.oss BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRI OGE, NRD= 4 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18.54 7.31 765.96 0. 00 0.00 766.65 0.69 0. 02 0.00 774.00 
738. 0. 738. 0. 0. llO. 0. 3. 1. 7"74.00 
0.05 0.00 6.68 0.00 0.000 0.013 0.000 0.000 758.65 100.05 

0.001007 16. 16. 16. 2 0 0 0.00 15.24 125.40 

*SECNO 18.541 
WATER EL=XS LINE= 766.097 

3265 DIVIDED FLOW 

18.54 7.45 766.10 0.00 0.00 766.76 0.67 0.00 0.01 774.00 
738. 0. 738. 0. 0. 113. 0. 3. 1. 774.00 
0.05 0.00 6.55 0.00 0.000 0.013 0.000 0.000 758.65 100.05 

0.000960 0. 0. 0. 0 0 0 0.00 15.24 125.40 

*SECNO 18.550 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 12 HIN ELTRD:::r 774.00 MAX ELLC= 766.30 

18.55 7. 09 765.89 0.00 0.00 766.98 1. 09 0.00 0.21 762.55 
738. 0. 738. 0. 0. 88. 0. 3. 1. 762.55 
0. 05 0.00 fJ. 3 7 0. 00 0.000 0.013 0.000 0.000 758.80 109.97 

0.001903 1. 1. 1. 2 0 0 -7.11 15.07 134.98 

*SECNO 19.150 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD== 12 MIN ELTRD==- 774.15 MAX ELLC= 766.80 

19.15 6. 64 765.94 0.00 0.00 767.16 1. 22 0 .12 0.07 763.05 
738. 0. 738. 0. 0. 83. 0. 3. 1. 762.70 
0.05 0.00 8.86 0.00 0.000 0.013 0.000 0.000 759.30 109.97 

0.002000 60. 60. 60. 2 0 0 -5.23 15.06 134.98 
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SECNO DEPTH CWSEL CRIWS WSELX EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB ITCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

6 SECNO 19.160 

326S DIVIDED FLOW 

3301 HIT CHANGED MORE THAN HVINS 

II 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 774.00 MAX ELLC= 767.40 

19.16 7.31 766.61 0.00 0.00 767.31 0.70 0.00 0.16 770.24 
738. 0. 738. 0. 0. 110. 0 • 3. 1. 770.24 
0.05 0.00 6.72 0.00 0.000 0.013 0.000 0.000 759.30 100.00 

0.001028 1. 1. 1. 3 0 0 0.00 15.03 1.is.04 

,.SECNO 19.280 

326 S DIVIDED FLOW 

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 774. 00 MAX ELLC= 767.40 

19.28 6.95 766.59 0. co 0.00 767.37 0.78 0.01 " ", 770.39 U • U'S 

738. 0. 738. 0. 0. 104. 0. 3. 1. 770.39 
0.0S 0.00 7.07 0. 00 0.000 0.013 0.000 0.000 759.64 100.00 

0.001166 12. 12. 12. 2 0 0 0. 00 15.03 117.04 

*SECNO 19.290 

3 370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 774.00 MAX ELLC= 767.40 

19.29 6.9S 766.59 0. 00 0. 00 767.37 0.78 0. 00 0. 00 770.39 
73 8. 0. 738. 0. 0. 104. 0. 3. 1. 770.39 
0.05 0.00 1. 01 0. 0 0 0.000 0.013 0.000 0.000 759.64 100.00 

0.000692 1. 1. 1. 0 0 0 0. 00 15.01 11S.02 

"SECNO 19.390 

3301 HIT CHANGED MORE THAN HVINS 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROS XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

3370 NORMAL SRI OGE, NRD=- 2 IIIN ELTRD= 774.00 IIAX ELLC= 767.70 

19.39 6, 62 766.32 o.oo 0.00 767.66 1. 34 0.01 0.28 776.55 
718. 0. 738. 0. 0. 79. a. l. l. 776.55 
0.05 0.00 9.29 o.oo 0.000 0.013 0. 0 00 0.000 759.70 150.01 

0.001431 10. 10. IO • 2 0 0 o.oo 12.00 162.00 

•sECNO 19.400 

3310 NORKAL SRIDGE,NRD== 2 MIN &LTRD= T74.00 IIAX ELLC= 767.70 

19.40 6. 62 766.32 o.oo 0.00 767.66 1. 34 0.00 0.00 776.55 
73 8. 0. 738. 0 . 0. 79. 0. 3. l. 776.55 
0.05 0.00 9. 29 o.oo 0.000 0.013 0.000 0.000 759.70 150.01 

0. 001433 l. l. 1. 0 0 0 0.00 12.00 162.00 

'SECNO 20.000 

3370 NORMAL BRIDGE,NRD:i1 2 KIN EL'l'RD= 771.50 IIAX ELLC= 767.90 

20.00 6. 5 4 766.39 o.oo 0.00 767.76 1. 3 7 0.09 0.02 776.70 
138. 0. 138. 0. a. n. 0. 3. l. 776.70 
0.05 0. 00 9. 4 0 o.oo 0.000 0.013 0.000 0.000 759.85 150.01 

0.001476 60. 60. 60. 2 0 0 0.00 12.00 162.00 

111 SECNO 22.500 

3370 NORMAL BRIDGE,NRD=- 2 MIN ELTRD= 771.50 IIAX ELLC= 768.49 

22.50 6.26 766.72 0.00 0. 00 768.22 l. so 0.39 0.06 777.31 
738. 0. 738. 0 • 0. 75. 0. .. l. 777.31 
0. 06 0.00 9. 82 o.oo 0.000 0.013 0.000 0.000 760.46 150.01 

0.001659 250. 250. 250. 2 0 0 0.00 12.00 162.00 

*SECNO 22.510 
WATER EL=XS LINE= 766. 718 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCK QP.0B ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC lCONT CORAR TOPWID ENDST 

3370 NORNAL BRIDGE,NRD= 2 MIN ELTRD= 771.50 MAX ELLC=i 768. 4.9 

22.51 6.32 766. 78 0.00 0.00 768.25 1. 47 0.00 0.01 777.31 
738. 0. 738. 0. 0. 76. 0. 4. 1. 777.31 
0.06 0.00 9.73 0. 00 0.000 0.013 0.000 0.000 760.46 150.01 

0.001619 0. 0. 0. 0 0 0 0.00 12.00 162.00 

CCHV= 0.300 CEHV== 0.500 
11 SECNO 22.100 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 771. 50 MAX ELLC= 768.50 

22.70 6.31 166,81 0,00 (LOO ?68,28 1.47 0,03 0.00 771.50 
738. 0. 7 38. 0. 0. 76. 0. 4. 1. 771.50 
0.06 0.00 9.73 0. 00 0.000 0.013 0.000 0.000 760.50 150.00 

0.001618 20. 20. 2 0. 0 0 0 0.00 12.00 162.01 

*SECNO 23.000 

3370 NORMAL BRIOGE,NRO:::t 2 MIN ELTRD= 771.50 MAX ELLC:::t 168.56 

23.00 6.29 766.86 0.00 0.00 768.33 1. 48 0.05 0.00 771.56 
738. 0. 7 38. 0. 0. 76. 0. 4. l. 771.56 
0.06 0.00 9.76 0.00 0.000 0. 013 0.000 0.000 760.56 150.00 

0.001629 3 0. 30. 30. 1 0 0 0.00 12.00 162.01 

*SECNO 23.100 
WATER EL=XS LINE= 766.936 

3370 NORMAL BRIDGE,NRO= 2 MIN ELTRD= 771.50 MAX ELLC= 768.56 

23.10 6.31 166.94 0,00 0. 00 768.38 l. 45 0.00 0.01 771.56 
738. 0. 7 38. 0. 0. 76. 0. 4. l. 771.56 
0.06 0.00 9 . 6 5 0.00 0.000 0.013 0.000 0.000 760.56 150.00 

0.001582 0. 0. 0. 0 0 0 a.co 12.00 162.01 

*SECNO 23.500 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I CONT CORAR TOPWIO ENOST 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD:::i 771. 50 MAX ELLC= 768. 68 

23.50 6 • 3 2 767.00 0.00 0.00 768.47 1.47 0.08 0.01 771.68 
738. 0. 738. 0. 0. 76. 0. 4. 1. 771.68 
0.06 o.oo 9.73 0.00 0.000 0.013 0.000 0.000 760.68 150.00 

0.001619 50. 50. 50. 2 0 0 0. 00 12.00 162.01 

*SECNO 23.520 

3301 HV CHANGED HORE THAN HVINS 

3370 NORMAL BR I OGE, NRD=i 2 HIN ELTRD= 771.10 MAX ELLC= 769.00 

2 3. 5 2 7. 11 767.81 0.00 0.00 768.66 0. 8 5 0.00 0.19 771.50 
738. 0. 738. 0. 0. 100. 0. 4. 1. 771.50 
0.06 o.oo 7.40 !LOO Q,QQQ !L0!3 0,000 Q,000 760.70 150.00 

0.000777 '. '. 2. 3 0 0 0. 00 14.06 164.07 

*SECNO 23 .620 

3370 NORMAL BRIOGE,NRD= 4 MIN ELTRD::::i 771. 50 MAX ELLC= 769.00 

2 3. 6 2 1. 52 168.22 0.00 0.00 168.16 0. 54 0.01 0.09 171.50 
890. 0. 890. 0. 0. 150. 0. 4. 1. 711.50 
0.06 0.00 5. 9 2 0.00 0.000 0. 013 0.000 0.000 760.70 150.00 

0.000384 10. 10. 10. 2 0 0 0.00 20.00 170.01 

•SECNO 23. 630 
WATER EL=X5 LINE= 768. 465 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 771.50 MAX E:LLC= 169.00 

2 3. 6 3 1,17 768.47 0.00 0.00 768.98 0. 51 0.00 0. 01 771.50 
8 9 0. 0. 890. 0. 0. 155. 0. 4. 1. 771.50 
0.06 0.00 5. 7 3 0.00 0. 00 0 0.013 0.000 0.000 760.70 150.00 

0.000352 0. 0. 0. 0 0 0 0.00 20.00 170.01 
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S!:CNC DEPTH CWSEL carws WSELK EG iiV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I CONT CORAR TOPWID ENDST 

*SECNO 23.770 

3370 NORMAL BRIDGE,NRD= 6 MIN ELTRD= 771.20 MAX ELLC= 769.00 

23.77 7.73 768.47 0.00 0.00 768.98 0.51 0.01 0.00 771.54 
890. 0. 890. 0. 0. 155. 0. 4. 1. 771.54 
0.07 0.00 5.76 0.00 0.000 0.013 0.000 0.000 760.74 150.00 

0.000356 15. 15. 15. 2 0 0 0.00 20.00 170.01 

11 SECNO 23,930 

3370 NORMAL BRIDGE,NRO= 2 MIN ELTRD= 771.50 MAX ELLC= 768.80 

23.93 7.54 768.31 a. oo 0.00 769.16 0. 8 4 0.01 0.16 771.57 
667. 0. 667. 0. 0. 90. 0. 4. 1. 771.57 
0.07 0. 00 7.37 0.00 0.000 0.013 0.000 0.000 760.77 150.00 

0.000832 16. 16. 16. 2 0 0 0.00 12. 00 162.01 

*SECNO 24.000 

3370 NORMAL BRIOGE,NRD= 2 MIN ELTRD= 771.50 MAX ELLC= 768.82 

24.00 7.53 768.32 0. 00 0.00 769.16 0. 8 4 0. 01 0.00 771.59 
667. 0. 667. 0. 0. 90. o, 4. 1. 771.59 
0.07 0.00 7. 38 0. 0 0 0.000 0.013 0.000 0.000 760.79 150.00 

0.000834 7. 7. 7. 1 0 0 0.00 12. 00 162.01 

•sECNO 24.100 
WATER EL=X5 LINE= 768.357 

3310 NORMAL BRIDGE, NRD::::i 2 MIN ELTRD= 771. 50 MAX ELLC= 768.82 

2 4. 10 7.51 768.36 0. 00 0. 00 769.19 0. 8 4 0.00 0. 00 171.59 
667. 0. 667. 0. 0. 91. 0. 4. 1. 771.59 
0.07 0.00 7.34 0.00 0.000 0.013 0.000 0.000 760.79 150.00 

0.000824 0. 0. 0. 0 0 0 0.00 12.00 162.01 

•sECNO 25.000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 771.50 MAX ELLC= 769.06 

25.00 7.39 768.42 0.00 0.00 769.30 0.88 0.09 0.02 771.64 
667. 0. 667. 0. 0. 89. 0. 4. I. 771.84 
0.07 0.00 7.52 0.00 0.000 0.013 0.000 0.000 761.04 150.00 

0.000878 100. 100. 100, 2 0 0 0.00 12.00 162.01 

*SECNO 27.500 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 773.00 MAX ELLC= 769.62 

27.50 6.96 76 8, 6 0 o.oo CL 00 769.59 0,99 !L24 0,06 772,45 
6 6 7. 0. 667. 0. 0. 83. 0. 5. I. 772.45 
0. 0 B 0.00 7.98 0. 0 0 0.000 0.013 0.000 0.000 761.65 150.00 

0.001025 250. 250. 250. 2 0 0 0.00 12.00 162.01 

*SECNO 28.560 

3370 NORMAL BRIOGE,NRO= 2 HIN ELTRD= 773.50 MAX ELLC= 769.93 

28.56 
, ,. 

768.69 V, U U u.uu 769.73 _., • u"' u ......... u.u~ 772.71 0 • ,o 
6 6 7. 0. 667. 0. 0. 81. 0. 5. 1. 772.71 
0. 0 8 0.00 8. 19 0. 0 0 0.000 0.013 0.000 0.000 761.91 150.00 

0.001096 106. 106. 106. 2 0 0 0.00 12.00 162.01 

•sECNO 28.570 
28.57 6.78 768.69 0.00 0.00 769.73 1. 04 0. 0 0 0. 00 772.71 

66 7. 0. 667. 0. 0. 81. 0 • 5. I. 772.71 
0. 08 0.00 8.19 0.00 0.000 0.013 0.000 0.000 761.91 150.00 

0.001096 1. 1. 1. 0 0 0 0.00 12.00 162.01 

•sECNO 28.650 

3301 HV CHANGED MORE THAN HVINS 

2 8. 6 S 7. 91 769.91 0.00 0. 00 770.01 0 .11 0.00 0.28 773.00 
667. 0. 667. 0. 0. 254. 0. 5. 1. 773.00 
0. 08 0.00 2.63 0.00 0.000 0.013 0.000 0.000 762.00 100.03 

0.000057 8. 8. 8. 2 0 0 0.00 32.14 132.17 
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SECNO OE.PTH. CWSEL CRIWS WSELK EG KV KL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIKE VLOB VCH VROB l<RL XNCH XIIR WTff ELMIN SSTA 
9LOPE XLOBL XLCH XLOBR ITRIAL IDC ICORT CORAR TOPWID ENOST 

SPECIAL BRIDGE 

SB XI< XKOR COPQ RDLEN BWC BWP BAREA ss ELCHO ELCHO 
0.00 1.00 3.30 32,00 o.oo 0.00 0.00 0.00 762.00 762.00 

*SECNO 28.660 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

••• 1r'A ••• :Ir 770.0l 0.00 us. 0. o. 0. 762.00 765.00 

28.66 8.34 770.34 0.00 0.00 770.51 0 .1 7 0.49 0.00 775.00 
&85. 0. 885. 0. 0 • 267. 0. 5. 1. 775.00 
o.oa 0.00 3. 32 0.00 0.000 0.013 0.000 0.000 762.00 100.00 

0.000087 1. 1. 1. 2 0 9 0.00 32.00 132.01 

CCHV= 0.100 CEHV= 0.300 
*SECNO 2B. 990 

28.99 10.47 770.47 0.00 0.00 770.52 0.06 0.00 0.01 772.00 
885. 0. 836. 49. 0. 422. 53. s. l. 765.00 
0.09 0.00 1.98 0.93 0.000 0.035 0.040 0.000 760.00 l55.48 

o.oooin 44. 33. 50. 3 0 0 0.00 79.04 234.52 

"SECNO 29.310 
29.31 10.51 770.51 0.00 0.00 170.53 0.02 0.00 0.00 765.00 

885. 2 5. 839. 21. 59. 738. 51. 6. 1. 765.00 
0.10 0.42 1.14 0.42 0.040 0.035 0.040 0.000 760.00 153.57 

0.000035 4 5. 32. 60. 2 0 0 0.00 114. 80 268.37 

*SECNO 30.130 
30 ,13 10.47 770.47 0.00 0.00 770.56 0.09 0.01 0.02 765.00 

885. 120. 693. 72. 109. 264. 66. 7. 1. 765.00 
0.11 1.10 2. 62 1.09 0.040 0.035 0.040 0.000 760.00 140.23 

0.000233 72. 82. 72. 2 0 0 0.00 94.07 234.30 

*SECNO 30.630 
30.63 10. 48- 770.48 o.oo 0.00 770.57 0.09 0.01 0.00 765.00 

885. 12 0. 693. 72, 109. 264. 67. 1. l. 765.00 
0.11 1. 10 2.62 1.09 0.040 0.035 0.040 0.000 760.00 140.19 

0.000232 22. 50. 71, 1 0 0 0.00 94.14 234.33 
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SECNO DEPTH CWSEL CRIWS WSELK EG !!V HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTR EL.MIN SSTA 
SLOPE XLOBL XLCR XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

"'SECNO 31. 6 70 
31. 6 7 5.47 770.47 0.00 0.00 770.63 0.16 0.04 0.02 776.00 

885. 0. 885. 0. 0. 273. 0. 8. 1. 776.00 
0 .12 0.00 3. 24 0.00 0.000 0.035 0.000 0.000 76 5. 0 0 100.01 

0,000785 124. 104. 136. 3 0 0 0.00 50.00 150.00 

CCHV:Q 0.300 CE.KV= 0.500 
*SECNO 31. 770 

3301 HV CHANGED MORE THAN HVINS 

31.77 5.17 770.17 0.00 0.00 770.95 0.78 0. 01 0. 31 776.50 
885. 0. 885. 0. 0. 125. 0. 8. 1. 776.50 
(Ll2 !LOO 7.07 0. 00 0.000 0.013 0.000 0.000 765.00 100.01 

0.000681 10. 10. 10. 2 0 0 0.00 24.99 125.01 

•SECNO 32.060 

3301 HV CHANGED MORE THAN HVINS 

32.06 4. 8 7 769.87 0.00 0.00 771.26 1. 39 0. 01 a. 31 778. 00 
8 8 5. 0. 885. 0. 0. 93. 0. 8. 1. 778.00 
0 .12 0. 00 !L47 0.00 0.000 0.013 0.000 0.000 765.00 100.01 

0.001428 9. 9. 9. 2 0 0 0.00 19.99 120.01 

"'SECNO 32.070 

3310 NORMAL BRIOGE,NRO= 8 KIN ELTRO"" 778.00 !<AX ELLC= 773.00 

3 2. 07 4.87 769. 87 0.00 0.00 771.27 1. 40 0.00 0.00 778.00 
885. 0. 885. 0. 0. 93. 0. 8. 1. 778.00 
u • .I.-' """ ::, • "1110 """ 0. 000 0.013 0.000 0. 0 00 765.00 100.01 .... vu u.uv 

0.001432 1. 1. 1. 0 0 0 0. 00 19.99 120.01 

*SECNO 33.150 

3370 NORMAL BRIDGE,NRD= 8 l<IN ELTRD= 778.00 l<AX ELLC=- 773.33 

33.15 4. 6 3 769.96 0. 00 0.00 771.51 1. 55 O. l 7 0.08 718.33 
8 8 5. 0. 885. 0. 0. 89. 0. 9. 1. 778.33 
0.13 0.00 9.99 0.00 0. 000 0.013 0.000 0.000 i6S.33 100.01 

0.001666 10 8. 108. 108. 2 0 0 0. 00 19.99 120 01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XRL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENDST 

*SEC NO 33.160 
33.16 4. 6 3 769.96 0.00 0.00 771.51 1. 5S 0.00 0.00 778.33 

885. 0. 885. 0. 0. 89. 0. 9. 1. 778.33 
0.13 0.00 10.00 0.00 0.000 0.013 0.000 0.000 765.33 100.01 

0.001670 1. 1. 1. 0 0 0 0.00 19.99 120.01 

•sECNO 33.260 
33.26 4.60 769.97 0.00 0.00 771. 54 1. 57 0.02 0.01 778.36 

885. 0. 8 8 5. 0. 0. 8 8. 0. 9. 1. 778.36 
0.13 0.00 10.06 o.oo 0.000 0.013 0.000 0.000 765.36 100.01 

0.001699 10. 10. 10. 2 0 0 0.00 19.99 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0.00 1.00 3. 3 0 20.00 0.00 0.00 0.00 0.00 765.20 765.20 

*SECNO 33.270 

3301 HV CHANGED MORE THAN HVINS 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

....... :fl .... 771.37 0.00 8 8 8. 0. 0. 0. 765.20 767.80 

33.27 7.60 772.97 0. 00 0.00 773.52 0.55 1. 99 0. 00 778.37 
885. 0. 8 8 5. 0. 0. 14 8. 0. 9. 1. 778.37 
0 .13 0.00 5. 98 0. 00 0.000 0.013 0.000 0.000 765.37 100.01 

0.000388 1. 1. 1. 2 0 7 0.00 2 0. 0 0 120.01 

•SECNO 33.740 
3 3. 74 7.46 772. 98 0. 00 0.00 773.55 0.58 0. 0 2 0. 01 778.51 

885. 0. 885. 0. 0. 14 5. 0. 9. 2. 778.51 
0 .13 0.00 6. 09 0. 00 0.000 0.013 0.000 0.000 765.51 100.01 

0.000409 4 8. 4 8. 4 8. 2 0 0 0.00 20.00 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV KL otoss BANK ELEV 
Q QLOS QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•SECNO 33.750 

3370 NORMAL BRIDGE,NRO= 8 MIN ELTRD= 780.00 MAX ELLC= 773.52 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 778.51 ELREA= 778.51 

33.75 7.46 772.98 0. 00 0.00 773.55 0.58 0.00 0.00 778.51 
885. 0. 885. 0. 0. 145. 0. 9. 2. 778.51 
0 .13 0.00 6 .10 0.00 0.000 0.013 0. 000 0.000 765.51 100.01 

0.000409 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 34.710 

3370 NORMAL BRIDGE,NRO= 8 MIN ELTRD= 780.00 MAX ELLC= 773.81 

3 4. 71 7.19 773.00 0.00 0.00 773. 6 2 0.62 0. 04 0. 0 2 778.81 
880. 0. a a o. 0. 0. 14 0. 0. 9. 2. 778.81 
0 .13 0.00 6. J 0 0.00 0.000 0.013 a.coo 0.000 765.81 100.01 

0.000451 96. 96. 96. 2 0 0 0. 00 20.00 120.01 

"SECNO 34.720 
34.72 7.19 773.00 0.00 0. 00 773.62 0. 6 2 0. 00 0. 00 778.81 

880. 0. 8 8 0. 0. 0. 14 0. 0. 9. 2. 778.81 
0 .13 0.00 6. 30 0.00 0.000 0.013 0.000 0.000 765.81 100.01 

0.000450 1. 1. 1. 0 0 0 0. 00 20.00 120.01 

*SECNO 34.800 
34.80 7.17 773.00 0.00 0. 00 773.62 0.62 0. 00 0.00 778.83 

880. 0. 880. 0. 0. 13 9. 0. g. 2. 778.83 
0.13 0.00 6.31 0. 00 0.000 0.013 0.000 0.000 765.83 100.01 

0.000453 8. 8. 8. 2 0 0 0. 00 20.00 120.01 

SPECIAL BRIDGE 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME \!'LOB VCR VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0.00 1.00 3.30 20.00 0.00 0.00 0.00 0.00 765.80 765.80 

"'SECNO 34.810 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

•••• * ...... 773. 59 0.00 880. 0. 0. 0. 765.77 768.67 

34.81 8.35 774.18 0.00 0.00 774.63 0.45 1. 01 0.00 778.83 
880. 0. 880. 0. 0. 163. 0. 9. 2. 778,83 
0. 13 0.00 5. 40 0.00 0.000 0.013 0.000 0.000 765.83 100.01 

0.000295 I. I. I. 2 0 7 0.00 20.00 120.01 

i1S£CNO 36.210 
36.21 7.94 774. 20 0.00 0.00 774. 70 0.50 0.04 0. 02 779.26 

880. 0. 880. 0. 0. 155. 0. 10. 2. 779.26 
0. 14 0.00 S. 68 0.00 0.000 0.013 0.000 0.000 766.26 100.01 

0.000339 140. 140. 140. 2 0 0 0.00 20.00 120.01 

*SECNO 38.050 
3 8. 0 5 7.42 774.23 0.00 0.00 774.81 0.58 0.07 0. 04 779.81 

880. 0. 8 80. 0. 0. 14 4. 0. 10. 2. 779.81 
0.15 0.00 6. 09 0.00 0.000 0.013 0. 0 0 0 0.000 766.81 100.01 

0.000411 18 4. 184. 18 4. 2 0 0 0.00 20. 00 120.01 

*SECNO 38.060 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD=- 780.00 MAX ELLC= 774.82 

3 8. 06 7. 4 2 774.23 0.00 0. 00 774.Bl 0.58 0.00 0.00 779.Bl 
880. 0. 880. 0. 0. I 4 4. 0. 10. 2. 779.81 
0 .15 0.00 6. 09 0.00 0.000 0.013 0.000 0.000 766.81 100.01 

0.000411 I. I. I. 0 0 0 0.00 20.00 120.01 

*SECNO 39.760 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCR QROB ALOB ACR AROB VOL TWA LEFT/RIGHT 
TINE VI.OB VCH VROB XNL XNCH XNR WTN EI.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO ENOST 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 780.00 MAX ELLC= 775. 34 

39.76 6.94 774.27 0.00 0. 00 774.93 0.66 0.08 0.04 780.33 
880. 0. 880. 0. 0. 135. 0. 11. 2. 780.33 
0 .15 0.00 6.53 0.00 0.000 0.013 0.000 0.000 76 7. 3 3 100.01 

0.000498 170. 1 70. 170. 2 0 0 0.00 20.00 120.01 

11 SECNO 3 9. 770 
39. 77 6.94 774.27 o.oo 0.00 774.93 0.66 0.00 0.00 780.33 

880. 0. 880. 0. 0. 135. 0. 11. 2. 780.33 
0.15 0. 00 6.53 0.00 0.000 0.013 0.000 0.000 767.33 100.01 

0.000498 1. 1. L 0 0 0 Q,QQ 2«L gg 129,01 

*SECNO 39.860 
39.86 6.91 774.27 0.00 0.00 774.94 0.67 0. 00 0.00 780.36 

880. 0. 880. 0. 0. 134. 0. 11. 2. 780. 36 
0.16 0.00 6. 56 0.00 0.000 0.013 0.000 0.000 761.36 100.01 

0.000504 9. 9. 9. 2 0 0 0. 00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHD 
0.00 1.00 3. 30 20.00 0.00 0.00 0.00 0.00 ?6?.40 ?6?.40 

*SECNO 39.8?0 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

********* -,-,4. 98 0.00 8 8 0. 0. 0. 0. ?67.40 ??O. 30 

39.8? 8. 38 ?75.73 0. 0 0 0.00 ??6 .18 0.45 1. 24 0.00 ?80.36 
880. 0. 880. 0. 0. 164. 0. 11. 2. ?80.36 
0.16 0. 00 5.38 0 . 0 0 0. 000 0.013 0.000 0.000 ?67.36 100.01 

0.000292 1. 1. 1. 2 0 7 0.00 20.00 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•SECNO 41.590 
41.59 7.90 775.76 0.00 0.00 776.26 0.50 0.0S 0.02 780.86 
870. 0. 870. 0. 0. 154. 0. 12. 2. 780.86 
0.16 0.00 5.66 0.00 0.000 0.013 0.000 0.000 767.86 100.01 

O.Ot:Hi.337 112. 172. 172. 2 0 0 0.00 20.00 120.01 

*SECNO 43.350 
43.35 7. 39 775.79 0.00 o.oo 776.36 0.57 0.07 0.04 781. 40 
870. 0. 870. 0. 0. 144. 0. 12. 2. 781. 40 
0.17 0.00 6.05 0.00 0.000 0.013 0.000 0.000 768.40 100.01 

0.000406 1 76. 176. 176. 2 0 0 0.00 20.00 120.01 

""SECNO 43.360 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 780.20 MAX ELLC= 776.41 

43. 36 7.39 775.79 o.oo 0.00 776.36 0.57 0.00 0. 00 781.40 
870. 0. 870. 0. 0. 14 4. 0. 12. 2. 781.40 
0. 1 7 0.00 6.05 0.00 0.000 0.013 0.000 0.000 768.40 100.01 

0.000406 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 45.860 

3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 780.20 MAX ELLC= 777.17 

45.86 6. 6 8 775.84 0.00 0.00 776.54 0.70 0.12 0.07 782.16 
870. 0. 870. 0. 0. 130. 0. 13. 2. 782.16 
0.18 0. 0 0 6.71 0.00 0.000 0.013 0.000 0.000 769.16 100.01 

0.000542 250. 250. 250. 2 0 0 0.00 20.00 120.01 

*SECNO 45.870 
4S.87 6. 6 9 775.85 0. 00 0.00 776.54 0.69 0.00 0.00 782.16 

86S. 0. 865. 0. 0. 130. 0. 13. 2. 782.16 
0.18 0. 00 6.68 0. 00 0.000 0.013 0.000 0.000 769.16 100.01 

0.000537 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 45.970 
45.97 6. 6 6 775.86 0. 00 0.00 776.55 0.70 0.01 0.00 782.19 

865. 0. 865. 0. 0. 129 0. 13. 2. 782.19 
0. 18 0. 00 6.70 0.00 0.000 0. 013 0.000 0.000 769.19 100.01 

0.000542 10. 10. 10. 2 0 0 0.00 20.00 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0. 00 1.00 3. 30 20.00 0.00 0.00 0.00 0. 00 769.20 769.20 

*SECNO 45.980 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA .. ,. ,. . ,. ... 776.56 0.00 864. 0. 0. 0. 769.20 771.90 

45.98 8.06 111.15 0.00 0.00 -,-,-, . 12 0. 4'J 1.11 0.00 182.19 
865. 0. 865. 0. 0. 157. 0. 13. 2. 782.19 
0.18 0. 00 5. 51 0.00 0.000 0. 013 0.000 0.000 769.19 100.01 

0. 000315 1. 1. 1. 2 0 7 0.00 20.00 120.01 

*SECNO 48.330 
48.33 7.38 777.29 0.00 0.00 777.85 0.56 0.08 0.05 782.91 

865. 0. 865. 0. 0. 144. 0. 14. 2. 782.91 
0.19 o.oo 6. 0 3 0.00 0.000 0.013 0.000 0.000 769.91 100.01 

0.000404 235. 235. 235. 2 0 0 0.00 20.00 120.01 

* SECNO 48.340 

3370 NORMAL BRIOGE,NRD= 8 MIN ELTRO= 784.70 MAX ELLC= 777.92 

48.34 7. 38 777.29 0.00 0.00 777.85 0.56 0.00 0.00 782.91 
865. 0. 865. 0. 0. 14 3. 0. 14. 2. 782.91 
0.19 o.oo 6.03 0.00 0.000 0. 013 0.000 0.000 769.91 100.01 

0.000404 1. 1. 1. 0 0 0 0.00 20.00 120.01 

*SECNO 49.240 

3370 NORMAL BRIOGE,NRD= 8 MIN ELTRD= 784.70 MAX ELLC= 778.20 

49.24 7.12 777.30 0. 00 0. 00 777.91 0.61 0. 04 0.02 783.19 
865. 0. 86 S. 0. 0. 138. 0. 14. 2. 783.19 
0. 20 o.oo 6. 2 S 0. 00 0.000 0.013 0.000 0.000 770.19 100.01 

0.000447 90. 90. 90. 2 0 0 0.00 20.00 120.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG KV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACK AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENDST 

*SECNO 49.250 
49.25 7.12 777.30 0.00 0.00 777.91 0.61 0.00 0.00 783.19 

865. 0. 86 5. 0. 0. 138. 0. 14. 2. 78 3.19 
0.20 0.00 6.26 0.00 0.000 0.013 0.000 0.000 770.19 100.01 

0.000448 l. l. l. 0 0 0 0.00 20.00 120.01 

*SECNO 49.340 
49.34 7.09 777.31 0.00 0.00 777.92 0.61 0. 00 0. 00 783.21 

865. 0. 865. 0. 0. 138. 0. 14. 2. 783.21 
0. 20 0.00 6.28 0.00 0.000 0.013 0.000 0.000 770.21 100.01 

0.000452 9. 9. 9. 2 0 0 0.00 20.00 120.01 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0. 00 1.00 3. 30 20.00 0. 0 0 0.00 0.00 0. 0 0 769.70 769.70 

*SECNO 49.350 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BARE.A TRAPEZOID ELLC ELTRD 
AREA 

***"'**"** 777.41 0.00 865. 0. 0. 0. 770.20 773.10 

49. 3 5 a. J J 778.54 0.00 0.00 778.98 0. 44 1.06 0.00 783.21 
865. 0. 86 5. 0. 0. 16 2 . 0. 14. 2. 783.21 
0. 20 0.00 5.32 0. 0 0 0.000 0.013 0.000 0.000 770.21 100.01 

0.000287 1. 1. 1. 2 0 7 0.00 20.00 120.01 

*SECNO 50.410 
50.41 8. 04 778.55 0.00 0.00 119.03 0.47 0.03 0. 02 783.52 

865. 0. 865. 0. 0. 157. 0. 15. 2. 783.52 
0.20 0.00 5.52 0.00 0.000 0.013 0.000 0.000 770.52 100.01 

0.000317 10 6. 106. 106. 2 0 0 0.00 20.00 120.01 

*SECNO 51. 550 
51.55 1. 6 5 778.57 0.00 0.00 779.09 0.52 0.04 0.02 783.92 

8 6 5. 0. 86 5. 0. 0. 149. 0. 15. 2. 783.92 
0. 2 1 0.00 5.81 0.00 0 000 0.013 0.000 0.000 770.92 100.01 

0.000364 114. 114. 114. 2 0 0 0. 00 20.00 120.01 
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TC POND OIVERSIOR:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 

ASQ 
218.47 

QCOHP 
218.45 

ERRAC 
0.01 

TASQ 
218.47 

TCQ 
218.45 

TABER 
0.01 

NITER 
5 

DSWS 
770.337 

TC JUNCTION BOX DIVERSION:RATING CURVE METHOD roR EVALUATING THE DIVERSION 

ASQ QCOMP 
152. 66 

ERRAC 
" ., u. ,I,., 

TASQ 
370.86 

TCQ 
371.11 

TABER NITER 
5 

DSWS 
-,,.. a ., , i:. ,u ........... 

- - - - - - -
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USWS OSSNO USS NO 

770.337 28.660 28.660 

USWS DSSNO USS NO 
768.215 23.620 23.520 
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PAGE 58 

·················································· 
THIS RUN EXECUTED 17-0EC-90 17:06:24 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - Ol,02,03,04,05 1 06 
KODIVICA~ION 50,51,52,53,54,55 

*************••··································· 
Tl 
Tl 
T3 100-YEAR FLOW 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

0. 4. 0. 0. 0.000000 o.oo 0. 0 0. 757.500 0.000 

Jl NPROF IPLOT PRP'VS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3.000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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StCNQ DEPTH CWSEL C.RIWS WSELK 
Q QLOB QCH QROB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR ITRIAL 

11 PROF 3 

CCHV= 0.500 CEHV= 0.700 
•SECNO 0.000 

STA: O+iHi: D/S LIMIT OF RIPRAP EXIT 
0. 00 9.50 757.50 0.00 7 5 7. 50 
807. 0. 807. 0. 0. 
0.00 0.00 4.24 0.00 0.000 

0.001210 0. 0. 0. 0 

CCHV= 0.100 CEHV= 0.300 
*SECNO 0.100 

0.10 9.50 757.50 0.00 0.00 
807, 0. 807. 0. 0. 
0.00 0.00 4.24 0.00 0.000 

0 .000167 9. • • 9. 0 

*SECNO 0.170 
0 .1 7 9.50 757.50 0.00 0.00 
807. 0. 807. 0. 0. 
0.00 0.00 4. 2 4 0.00 0.000 

0,000167 8. 8. 8. 0 

*SECNO 0.180 
STA. 0+18: U/S LIMIT OF RIPRAP EXIT 

0 .18 9. 4 2 757.42 0. 00 0.00 
807. 0. 807. 0. 0. 
o.oo 0. 00 5.08 0. 00 0.000 

0.000432 1. 1. 1. 2 

"'SECNO 0.330 

3301 RV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

0.33 5. 1 7 760.17 760.17 0. 00 
807. 0. 807. 0. 0. 
o.oo 0. 00 10.95 0. oo 0.000 

0.004391 14 . 14. 14. 20 

- - - - - -
EG HV 
ACH AROB 
XNCH XNR 
IDC ICONT 

CHANNEL(20' D/S OF 
757.78 0.28 

190. 0. 
0.035 0.000 

0 0 

757.78 0.28 
190. 0. 

0.013 0.000 
0 0 

757.78 0. 2 8 
190. 0. 

0.013 0.000 
0 0 

CHANNEL-BEGIN ENEGY 
757.82 0.40 

159. 0. 
0.013 0.000 

0 0 

762.04 1.86 
74. 0. 

0.013 0.000 
11 0 

HL OLOSS 
VOL TWA 
WTII ELHIN 
CORAR TOPWID 

BAFFLED APRON) 
o.oo 0.00 

0. 0. 
0.000 748.00 

0.00 20.01 

0.00 0.00 
0. 0. 

0.000 748.00 
0.00 20.01 

0.00 0.00 
0. 0. 

0.000 748.00 
C.00 20.01 

DISSIPATOR 
0.00 0.04 

0. 0. 
0.000 748.00 

0.00 20.07 

0.01 0. 4 4 
0. 0. 

0.000 755.00 
0.00 20.06 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

165.00 
765.00 

100.00 
120.02 

765.00 
765.00 

100.00 
120. 0 2 

765.00 
765.00 

100.00 
12 0. 0 2 

759.00 
759.00 

100.00 
120.07 

766.00 
766.00 

100.01 
120.06 

- - - - - -
PAGE 59 
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SECRO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"SECNO 0.340 

3301 HV CHANGED MORE THAN HVINS 

STA. 0+34: U/S LIMIT OF ENERGY OISSIPATOR 
0. 3 4 6.58 761.58 0.00 0.00 762.16 0.58 0.00 0.13 766. 00 
807. 0. 807. 0. 0. 131. 0. 0. 0. 766.00 
0.00 0.00 6.13 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0,000459 1. 1. 1. 3 0 0 0.00 20.01 120.02 

•sECNO 0,380 
0. 38 6. 47 761.47 0.00 0. 00 762.21 0.74 0.00 0.05 766.00 
807. 0. -807, 0. 0. 117. 0. 0. 0. 766.00 
0.00 0.00 6.92 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0.000626 4. 4. 4. 2 0 0 0. 00 18.01 118.02 

*SE.CHO 0.420 
0. 42 6.30 761.30 0.00 0. 00 762.29 0.99 0.00 0.07 766.00 
807. 0. 807. 0. 0. 101. 0. 0. 0. 766.00 
0.00 0.00 8.00 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0.000913 4. 4. 4. 2 0 0 0.00 16.01 116.02 

*SECNO 0.460 
0. 4 6 6.00 761.00 0.00 0. 00 162.43 1.43. 0.00 0.13 166.00 
807. 0. 807. 0. 0. 84. 0. 0. 0. 766.00 
0.00 0. 00 9.60 0. 00 0.000 0.013 0.000 0.000 755.00 100.00 

0.001474 4. 4. 4. 2 0 0 0. 00 14.01 114. 02 

"SECNO 0.500 

3301 HV CHANGED HORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 763.00 MAX ELLC= 762.00 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

STA. 0+50:NOTE XSEC. I'S REFLECT STA. 
0.50 5.18 760.18 760.18 0. 00 762.79 2.62 0.01 0.36 765.00 
807. 0. 807. 0. 0. 62. 0. 0. 0. 765.00 
0.00 0.00 12.98 0.00 0.000 0.013 0.000 0.000 755.00 100.00 

0.003297 4. 4. 4. 4 16 0 0.00 12.01 112. 0 2 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV !!L O!.:OSS BANK EL.EV 
Q QLOB QCII QROB ALOB ACH AflOB VOL TWA LEFT/RIGHT 
TIME VLOB VCII VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.000 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 764.20 HAX ELLC= 762.09 

STA. 1+00 
1.00 5.82 760.91 760.27 o.oo 76 2. 99 2. 08 0. 14 0.05 76S.09 
807. 0. 807. 0. 0. 70. 0. 0. 0. 765.09 
0.00 0.00 11.56 0.00 0.000 0.013 0.000 0.000 755.09 100.00 

0.002414 50. 50. 50. 19 16 0 0.00 12.01 112.02 

"SECNO i. 250 

3370 NORMAL BRIDGE,NRD= 2 HIN ELTRD= 765.90 MAX ELLC= 762.14 

1. 25 5.89 161.03 0.00 0.00 763.05 2. 02 0.06 0.01 765.14 
807. 0. 807. 0. 0. 71. 0. 0. 0. 765.14 
o.oo 0.00 11.41 0.00 0.000 0.013 0.000 0.000 755.14 100.00 

0.002328 25. 25. 25. 2 0 0 0.00 12.01 112.02 

*SECNO 2.500 

3370 NORMAL BRIOGE,NRO= 2 HIN &LTRC= 167.00 !<AX ELLC= 762.52 

2. 5 0 6.05 761.43 0.00 0.00 763.34 1. 91 0.28 0.01 765.38 
807. 0. 807. 0. 0. 73. 0. 0. 0. 765.38 
0.01 0. 00 11.10 0.00 0.000 0.013 0.000 0.000 755.38 100.00 

0.002167 12 5. 125. 125. 2 0 0 0.00 12.01 112.02 

*SECNO 3.500 

3370 NORMAL BRIDGE, NRD= 2 MIN ELTRD:::i 767.00 MAX ELLC= 762.71 

3. so 6. 11 761.68 0.00 0.00 763.56 1. 88 0.21 0.00 765.57 
807. 0. 807. 0. 0. 73. 0. 1. 0. 76 5. 51 
0.01 0.00 10.99 0.00 0.000 0.013 0.000 0.000 755.57 100.00 

0.002110 100. 100. 100. 2 0 0 0.00 12.01 112.02 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK "EL&V 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XNL XNCH XNR IITN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID EN DST 

""SECNO 4.300 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC=> 762.86 

4.30 6.16 761. 88 0. 00- 0.00 163.13 l. 8 5 0.17 0. 00 765.72 
807. 0. 807. 0. 0. 74. 0. l. 0. 765.72 
0.01 0.00 10.91 0.00 0.000 0.013 0.000 0.000 755.72 100.00 

0.002066 80. 80. 80. 2 0 0 0.00 12.01 112.02 

*SECNO 4.550 

3370 NORM.AL BRIDGE,NRO= 2 MIN ELTRD:::: 767.00 MAX ELLC= 762.99 

4.55 5.76 761.75 0.00 0.00 753.87 2.11 C. 05 0.08 773.00 
807. 0. 807. 0. 0. 69. 0. 1. 0. 773.00 
0.01 0.00 11. 67 0.00 0.000 0.013 0.000 0.000 755.99 150.01 

0.002475 2 5. 2 5. 25. 3 0 0 0.00 12.00 162.00 

*SECNO 5.000 

3 3 70 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 763.08 

5. 00 5.87 76i.94 0.00 0.00 763.98 2. 04. 0.11 0. 01 773.09 
807. 0. 807. 0. 0. 70. 0. 1. 0. 773.09 
0. 01 0.00 11.46 0.00 0. 0 0 0 0.013 0.000 0.000 756.08 150.01 

0.002360 45. 45. 45. 2 0 0 0.00 12.00 162.00 

11 SECNO 7.500 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 768.00 MAX ELLC= 763.55 

7.50 6.14 762.69 0.00 0.00 764.56 1. 8 6 0.56 0.02 773.56 
807. 0. 801. 0. 0. 74. 0. 1. 0. 773.56 
0.02 0.00 10.96 0.00 0.000 0.013 0.000 0.000 756.55 150.01 

0.002093 250. 250. 250. 3 0 0 0.00 12.00 162.00 

11 SECNO 10.000 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I CORT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 2 KIN ELTRD= 769.00 MAX ELLC= 764. 03 

10.00 6.24 763-27 0.00 0.00 765.07 1. 80 0.51 0.01 774.04 
OU I• 0. 807. 0. 0. 75. 0. 2. 0. 174.04 
0.03 0.00 10. 77 0.00 0.000 0. 013 0.000 0.000 757.03 150.01 

0,002001 250. 250. 250. 2 0 0 0.00 12.00 162.00 

*SECNO 12.500 

3370 NORMAL BRIDGE,NRD= 2 KIN ELTRD= 771. 25 MAX ELLC::::i 764.51 

12.50 6.29 763,79 0.00 0.00 765.57 1. 78 0.50 0.00 774.52 
807. 0. 807. 0. 0. 75. 0. 2. 0. 774.52 
0.03 0.00 10.10 0.00 0.000 0.013 0.000 0.000 757.51 150.01 

0.001963 250. 2so. 250. 2 0 0 0.00 12.00 162.00 

*SECNO 15.000 

3370 NORMAL BRIDGE,NRO= 2 KIN ELTRD.,,. 772.90 MAX ELLC::z 764.98 

15.00 6.32 764-30 0.00 0. 00 766.06 1. 76 0.49 0.00 774.99 
807. 0. 807. 0. 0. 76. 0. 3. 0. 774.99 
0.04 0.00 10.65 0.00 0.000 0.013 0.000 0.000 "157.~S 150.01 

0.001939 250. 250. 2 50. 2 0 0 0. 00 12.00 162.00 

11 SECNO 17.500 

3370 NORM.AL BRIDGE,NRD= 2 MIN ELTRD::: 772.80 MAX ELLC= 765.46 

li.S0 0 • .J.: 764.79 0.00 u.uu 766.55 1.76 o • .;, a 0.00 775.47 
807. 0. 807. 0. 0. 76. 0. 3. 0. 775.47 
0.05 0.00 l0.65 0.00 0.000 0. 013 0.000 0.000 758.46 150.01 

0.001939 250. 250. 250. 0 0 0 0.00 12.00 162.00 

CCHV= 0.300 CEHV= 0.500 
*SECNO 18.280 
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SECNO DEPTH CWSE'L CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIN.E VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD=i 2 MIN ELTRD= 772.80 MAX ELLC= 765.61 

18.28 6. 3 3 764.94 o.oo o.oa 166.10 1. 76 0.15 o.oo 115.62 
807. 0. 807. 0. 0. 76. 0. 3. 1. 775.62 
0.05 0.00 10.63 0.00 0.000 0.013 0.000 0.000 758.61 150.01 

0.001932 78. 78. 78. 0 0 0 0.00 12.00 162.00 

11 SECN0 18.330 

3301 HV CHANGED HORE THAN HVINS 

3370 NORMAL BRIDGE,NRD::z 2 MIN ELTRD:::i 774.00 MAX ELLC= 767.10 

18.33 7.05 765.65 0.00 0.00 766.87 1.21 0.01 0. 16 774.00 
807. o. 807. o. 0. 91. 0. 3. 1. 774.00 
0. 05 0.00 8.84 0.00 0.000 0.013 0.000 0.000 758.60 100.05 

0.001180 5. 5. 5. 3 0 0 0.00 12.99 113.05 

11 SECNO 18.380 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRO= 4 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18.38 7.65 766.25 0.00 0.00 767.01 0.76 0.01 0. 14 774.00 
807. 0. 807. 0. 0. 116. 0. ) . 1. 774.00 
o.os o.oo 6.93 o.oo 0.000 0.013 0.000 0.000 758.60 100.05 

0.001079 5. 5. 5. ) 0 0 0.00 15.20 116.35 

*SECNO 18.390 
WATER EL=XS LINE::i 766.405 

3265 DIVIDED f'LOW 

18.19 1.80 766. 4.0 0.00 0.00 161.13 0.73 0.00 0. 01 774.00 
807. 0. 807. 0. 0. 118. 0. ) . 1. 774.00 
a.OS 0.00 6. 8 4 o.oo 0.000 0.013 0.000 0.000 758.60 100.05 

0.001029 0. 0. 0. 0 0 0 0.00 15.20 116.35 
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SECNO DEPTH CWSEL CRIWS WSELK 6G HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•s&CNO 18.540 

326 5 DIVIDED FLOW 

3370 RORKAL BR:IDGE,NRD= • KIN ELTRD= 714.00 KAX ELLC= 767.10 

18.54 7. 77 766-42 0.00 0.00 167.15 0.73 0.02 0.00 774.00 
807. 0. 807. 0. 0. 117. 0. 3. 1. 774.00 
0.05 o.oo , ., 

t;I. u' 0.00 0.000 0.013 0.000 0.000 758.65 100.05 
0.001036 16. 16. 16. 2 0 0 0.00 15.25 125.40 

*SECNO 18.541 
WATER EL=XS LINE= 766-559 

3265 DIVIDED FLOW 

18.54 7.91 766.56 0.00 0. 00 767.26 0.71 0.00 0.01 774.00 
801. 0. 807. 0. 0. 120. 0. 3. 1. 774.00 
0.05 o.oo 6. 74 0.00 0.000 0.013 0.000 0.000 158.65 100.05 

0.000990 0. 0. 0. 0 0 0 0.00 15.26 125.40 

*SECNO 18.550 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIOGE,NRD= 12 MIN ELTRD= 774.00 MAX ELLC= 766.30 

18.55 1. 4 9 166-29 0.00 0.00 161. 54 1. 2 5 0.00 0.21 16 2. 55 
801. 0. 801. 0. 0. 90. 0. 3. 1. 162~55 
0. 05 0. 00 8. 9 7 0.00 0.000 0. 013 0.000 0.000 758.80 109.97 

0.002163 1. 1. 1. 2 0 0 -11.22 15.08 134.98 

*SECNO 19.150 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEP'T/RIGHT 
TlME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

3265 DIVIDED FLOW 

3370 NORMAL BRIOGE,NRD= 12 IIIN El.TRO= 774,!5 MAX f:U,C= 766,80 

19.15 7 .12 766.42 0.00 0.00 767.71 L. 29 0.1S 0.02 163.05 
807. 0. 807. 0. 0. 89. 0. 3. 1. 762.70 
0.05 o.oo 9.11 o.oo 0.000 0.013 0.000 0.000 759.30 109.97 

0.002261 60. 60. 60. 2 0 0 -7.29 15.07 134.98 

*SECNO 19.160 

3255 r\T,1'T""""'" FLOW .., ... Y ... Ul:,1,,1 

3301 HV CHANGED MORE THAN HVINS 

3370 NORK.AL BRIDGE,NRD= • MIN ELTRD= 774.00 MAX ELLC= 767.40 

19.16 7.85 767.15 o.oo 0.00 767.88 0.73 0.00 0.17 770.24 
807. 0. 807. 0. 0. 118. 0. 3. 1. 770.24 
0.05 0.00 6.85 o.oo 0.000 0.013 0.000 0.000 759.30 100.00 

0.001035 1. 1. 1. 3 0 0 0.00 LS.OJ 125.04 

*SECNO 19.280 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= • MIN ELTRD= 774.00 MAX ELLC= 767.40 

19.28 1. 49 767.13 o.oo 0.00 761.93 0.80 0. 01 0.04 170.39 
807. 0. 807. 0. 0. 113. 0. 3. I. 770.39 
0.05 0.00 7.17 o.oo 0.000 0.013 0.000 0.000 759.64 100.00 

0.001158 12. 12. 12. 2 0 0 0.00 15.03 117.04 

*SECNO 19.290 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV BL OLOSS BANK ELEV 
Q Ql,08 QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME Vt.OB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3 310 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 774.00 MAX ELLC= 767.40 

19.29 7.49 767.13 0.00 0.00 767.93 0.80 0.00 0.00 770.39 
807. n ... 

u. u. .L.L.t.. 0. 3. 1. 770.39 u. '-'U I• 

0.05 0.00 7.18 0.00 0.000 0.013 Q.000 0.000 759.64 100.00 
0.000618 1. 1. 1. 0 0 0 0.00 15.01 115.02 

*SECNO 19.390 

3301 HV CHANGED MORE THAN HVIRS 

33'70 NORMAL BRIDGE,NRO= 2 MIN ELTRD= 774.00 MAX ELLC= 767.70 

19.39 7.15 766.85 0.00 0.00 768.22 1.] 7 0. 01 0. 2 9 776.55 
807. 0. 807. 0. 0. 86. 0. 3. 1. 776.55 
0. 05 0.00 9. 40 0.00 0.000 0.013 0.000 0.000 759.70 150.01 

Q.001398 10. 10. 10. 2 0 0 0.00 12.00 162.00 

*SECNO 19.400 

3370 NORMAL BRIDGE,NRO=- 2 MIN ELTRD= 774.00 MAX ELLC= 767.70 

19 40 7 .15 766.85 0.00 0. 00 768.22 1. 31 0.00 0.00 776.55 
801. 0. B01. 0. 0. 86. 0. 3. l. 776.55 
0. 0 5 0.00 9.40 0.00 0.000 0.013 0.000 0.000 759.70 150.01 

0.001399 l. 1. 1. 0 0 0 0.00 12. 00 162.00 

.,SECNO 20.000 

3310 NORMAL BRIDGE,NRD= 2 MIN ELTRD~ ,,1.50 MAX ELLC= 761.90 

20.00 1.08 166.92 0.00 0. 00 768.32 1. 4 0 0.09 0.01 776. 10 
807. 0. 807. 0. 0. 85. 0. 4. 1. 776.70 
0. 05 0.00 9.51 0.00 0.000 0.013 0.000 0.000 759.85 150.01 

0.001438 60. 60. 60. 2 0 0 0.00 12.00 162.00 



- - - - - - - - -...................................................... 
* WATER SURFACE PROFILES * • VERSION OF NOVEMBER 1976 * . UPDATED KAY 1994 . 
* * 
* RUN DATE 17-0EC-90 TIME 14:12:58 * 

X X xxxxxxx 
X X X 
X X X 

xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

- - - -

xxxxx xxxxx 
X X X X 
X X 

X xxxxx xxxxx 
X X 
lC X X 

xxxxx xxxxxxx 

- - - - -
* 
* 

U.S. ARMY CORPS OF ENGINEERS 
THE HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITED 
DAVIS, CAT-p:•n1n:rTA 0"-~1~ 

-
* (916) 440-2105 (FTS) 448-2105 * ....••.••..•.••••.•......•......••..•.• 

RAT!NG CURVE FOR FLOW BET'IIEEN POND AND ..... ,.. ... ,.. ... 
IIUl'I\., I IUl'I BOX 



- - - - - - - -
17-DEC-90 14:12:59 

·················································· HEC2 RELEASE DATED NOV 76 UPDATED KAY 1984 
ERROR CORR - 01,02,03,04,0S,06 
"ODIVICATION - 50,51,52,53,54,55 

·················································· 

ARCADIA CREEK HYDRAULIC ANALYSIS 

-

C 
Tl 
T2 
T3 

RATING CURVE FOR TaE DIVERSION AT EDWARDS ST.-100 CFS 
JTP 10/30/86 [RATINGEE.KEC} REVISED DER 9/22/89 

.Jl ICJfECK 

0. 

J2 NPROF 

1.000 

IN'Q 

2. 

IPLOT 

0 000 

NINV 

0. 

PRP'VS 

-1.000 

IDIR ST.RT 

0. 0.000000 

XSECV 

0.000 

XSECH 

0.000 

Jl VARIABLE CODES fOR SUMMARY PRINTOUT 

NC 
QT 
QT 

Xl 
BT 
GR 
GR 
GR 

Xl 
X2 

150.000 

0 015 
11 00() 

500 000 
BEGHI c,1.... 

5.000 
2.000 

771.100 
763 500 
771 Ulfl 

SECTI')U 
5 100 
0.000 

1) 1) r)Q 

END 5i:CT'!:O::.· 
5. 2 0 0 

,, l 5 

•JO 
, •JO 

0.000 

0.015 
S0.000 

0.000 
: ( -I 7 0 ' LONG) 

,) 100.000 
,,) 780.000 

•rO 766.100 
-;1) 763.850 

• ,\1J O .000 

J ,Jo 0.000 
I :JD 0.000 

•) 1) 1) 

0.000 0.000 

0.000 
100.000 

0.000 

108.500 
771.670 
100.500 
106.000 

0.000 

0.000 
0.000 

Xl 
X2 
XS 

0 ooo J •1 Otl 
0.000 
0.000 

0.000 
0.000 

Xl 
BT 
GR 
GR 

0 000 

5 ..i, 0 U 
2 000 

778 01)\) 
780 'JiJ' 

'" J 

•) 0 

0. 070 

100.250 
775.000 
772.700 

0.000 

0.100 

108.250 
772.700 
100.010 

0.000 

MET.RIC 

0.00 

FN 

0.000 

0.000 

0.000 
150.000 

0.000 

0.000 
108.500 
766.100 
765.100 

0.000 

300.000 
0.000 

100.000 
0.000 
0.140 

1.000 
108.250 
765.700 

0.000 

- -

HV!NS 

0. 0 

ALLDC 

0.000 

0.000 

0.000 
200.000 

0.000 

0.000 
780.000 
101.000 
107.500 

0.000 

300.000 
0.000 

100.000 
0.000 
0.180 

1.000 
775.000 
100.020 

0.000 

Q 

IBW 
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'H'SE'!. FQ 

0. 

0.000 

766.530 

CHNIM 

0.000 

0.000 

ITRACE 

0.000 

0.000 

0.000 
250.000 

0.000 

0.000 
7?1.670 
765.100 
766.100 

0.000 

300.000 
1.000 

100.000 
1. 000 
0.230 

1.000 
772.700 
765.700 

0.000 

0.000 

0.000 
300.000 

0.000 

0.000 
0.000 

101.100 
107.510 

0.000 

0.000 
"" """" .... uuu 

0.000 
0.000 

0.000 
0.000 

108.020 
0. 000 

!LOCO 

0.000 
350.000 

0.000 

0.570 
0.000 

763.850 
766.100 

0.000 

0.600 
0.000 

0.330 
0.000 
0.350 

0.000 
0.000 

772.700 
0.000 

0.000 
400.000 

0.000 

0.000 
0.000 

102.500 
108.000 

0.000 

0.000 
0.000 

0.000 
0.000 
0.400 

0.000 
0.000 

108.030 
0.000 

- -
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Xl 5.500 0.000 0.000 0.000 25.000 25.000 25.000 0.000 0.220 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

FIRST SECTION OF POND 
Xl 8.000 8.000 128.000 148.100 20.000 20.000 20.000 0.000 0.000 0.000 
GR 776.000 84.000 772.000 100.000 765.000 128.000 762.000 128.100 762.000 148.000 
GR 765.000 148.100 772.000 176.000 776.000 192 .000 0.000 0.000 0.000 0.000 
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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THIS RUN EXECUTED 17-DEC-90 14:13:16 
•••••••••••••••••••••••••••••••••••••••••••••••••• 

HEC2 R&LEASE DATED NOV 76 UPDATED MAY 19&4 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

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

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

JTP 10/30/86 [RATINGEE 

SUMMARY PRINTOUT TABLE 150 

SE.CNO XLCH &LTRD ELLC ELKIN 12 CWSEL CRIWS EG 101c•s VCH AREA .OLK 

5.000 0.00 780.00 771.67 764.07 25.00 766.53 0.00 766.59 2.79 2.03 12.34 14.96 
S.000 0. 00 780.00 771.67 764.07 50.00 766.53 0.00 766.78 11.17 4.05 12.34 14.96 
S.000 0. 0 0 780.00 771. 67 764.07 100.00 767.24 0.00 767.74 18.87 5.69 1 7. 56 23.02 
5.000 0 00 780.00 771.67 764.07 150.00 767.24 767.21 768.37 42.46 8.54 17.56 23.02 

• 5.000 " 00 780.00 771.67 764.07 200.00 767.70 767.70 769.10 45.34 9.47 21.11 29.70 
• 5.000 ,, '10 780.00 771.67 76 4 • 0 7 250.00 768.15 768.15 769.76 46.73 10.17 24.59 36.51 

5.000 " 1)0 780.00 771.67 764.07 300.00 768.58 768.58 770.37 47.92 10.75 27.91 43. 34 
5.000 I •)1) 780.00 771.67 764.07 350.00 773.25 0.00 773.92 19.58 6.58 53.20 79.10 
5.000 ,, 780.00 771. 67 764.07 400.00 773.25 0.00 774 .13 25.57 7.52 53.20 79.10 
5.000 780.00 771.67 764.07 500.00 773.25 0.00 774.62 39.95 9.40 53.20 79.10 

5.100 780.00 772.27 764.67 25.00 766.60 0. 00 766.72 6.91 2.79 8.96 9.51 
5.100 780.00 '772.27 764.67 50.aO 766.85 0.00 767. 20 17.21 4.73 10.58 12.05 
5.100 780.00 772.27 764.67 100.00 767.80 0.00 768.32 19.67 5.78 17.30 22. 55 
5.100 780.00 772.27 764.67 150.00 768.56 0.00 769.22 19.94 6.49 23.10 33.59 
5 100 780.00 772.27 764.67 200.00 769.20 0.00 769.99 20.89 7.11 28.11 43. 76 
5 100 780.00 772.27 764.67 250.00 769.78 0.00 770.68 21. 91 7.65 32.69 53.41 
5.100 780.00 772.27 764.67 300.00 770.31 0.00 771. 33 22.84 8 .11 37. 00 62.77 
5. l O 0 780.00 772.27 764.67 350.00 773.84 0.00 774.51 19.58 6.58 53.20 79.10 
5. l O 0 780.00 772. 27 764.67 400.00 174.02 0.00 774.89 25.57 7.52 53. 20 79,10 
5.100 780.00 772. 27 764.67 500.00 774.45 0. 00 775.82 39.95 9.40 53.20 79.10 

5.200 780.00 772.60 765.00 25.00 766.26 766.26 766.69 41.58 5.26 4.75 3. 88 
• S.200 L J "' 780.00 772. 60 765.00 50.00 76 6. 77 766.77 767.39 40.06 6.35 7.88 7.90 

5.200 ,,, 780.00 772. 6 0 765.00 100.00 767.48 767.48 768.48 43.14 8.00 12.50 15.23 
5.200 780.00 772. 60 765.00 150.00 768.14 768.14 769.30 43.87 8.64 17.36 22.65 

• 5.200 ,Ii 780.00 772. 60 765.00 200.00 768.64 768.63 770.03 45.17 9.46 21.14 29,16 
• 5. 2 0 0 780.00 772.60 765.00 250.00 769.09 769.08 770.69 46.57 10.15 24.63 36.64 
• 5. 2 0 0 780.00 772. 60 765.00 300.00 769.51 769.51 771.30 47.76 10.73 27.95 43-41 
• 5 :: 0 0 780.00 772.60 765.00 350.00 769.90 769.90 771.88 49.22 11.28 31.04 49.89 

5 :: 0 0 780.00 772.60 765.00 400.00 770. 28 770.27 772.42 50.45 11.75 34.04 56.32 
5. Z O I) 780.00 772.60 765.00 500.00 770.99 770.98 773.44 52.47 12.56 39.82 69.03 
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SECNO XLCH ELTRD ELLC ELM.IN Q CWSEL CRIWS EG lOK*S VCH AREA • 01K 

• 5.400 1.00 775.00 772.70 765.70 25 .00 766.37 766.37 766.71 46. 24 0.00 5.37 3.68 
5.400 1.00 775.00 772.70 765.70 SO.OD 767.07 0.00 767.40 21.06 0.00 10.89 10.89 
5. 400 1.00 775.00 772.70 765.70 100.00 768.03 o.oo 768.48 17.63 0.00 18.60 23.82 
5.400 1.00 775.00 772. 70 765.70 150.00 768.70 0.00 769.31 19.47 0.00 23.98 33.99 
5. 400 1.00 775.00 772.70 765.70 200.00 769.27 0.00 770.03 21.53 0.00 28.53 43.10 
5.400 1.00 775.00 772.70 765.70 250.00 769.78 0.00 770.69 23.49 0.00 32.62 51. 58 
5.400 1.00 77 5. 00 772.70 765.70 300.00 770.25 o.oo 771. 30 25.38 0.00 36.37 59. 54 
5. 400 1.00 775.00 772.70 765.70 350.00 770.68 0.00 771. 88 27.25 0.00 39.84 67.05 
5. 400 1.00 775.00 772.70 765.70 400.00 771.08 0.00 772.42 29.09 0.00 43. 08 74 .16 
5. 400 1.00 775.00 772. 70 765.70 50 0. 0 0 771.82 0.00 773. 44 32.74 0.00 49.01 87. 39 

5.500 25.00 775.00 772.92 765.92 2 5 .00 766.59 766.59 766.93 46.24 0.00 5.37 3. 68 
5.500 25.00 775.00 772.92 765.92 50.00 766.98 766.98 767.52 44.47 0.00 8.50 7.50 
5.500 25.00 775.00 772. 92 765.92 100.00 767. 95 0.00 768.53 25.90 0.00 16.26 19.65 
5.500 25.00 775.00 772.92 765.92 150.00 768.61 0.00 769.36 26.09 0.00 21. 58 29.37 
5.500 25.00 775.00 772.92 765.92 200.00 769. 18 0.00 770.09 27.31 0. 00 26.14 38.27 
5.500 25.00 775.00 772.92 765.92 250.00 769.69 o.oo 770.76 28.75 0.00 30.24 46.62 
5.500 25.00 775.00 772.92 765.92 300.00 770.16 0.00 771.37 30.29 0.00 34.01 54.51 
5.500 25.00 775.00 772.92 765.92 350.00 770.60 0.00 771.95 31.90 0.00 37.50 61.97 
5.500 25.00 775.00 772.92 765.92 400.00 771.01 0.00 772.50 33.56 0.00 40.75 69.05 
5.500 25 00 775.00 772.92 765.92 500.00 771.75 0.00 773.53 36.97 0.00 46.71 82.23 

8.000 ,o 00 0.00 0.00 762.00 25.00 766.93 0.00 766.93 0.01 0.24 113.55 252.70 
8.000 ~!J ,,o 0.00 0.00 762.00 50.00 767.52 0.00 767.52 0.02 0.41 135.90 317.02 
8.000 .:! fJ 00 0.00 0.00 762.00 100.00 768.53 0.00 768.53 0.05 0.64 180.61 452.40 
8. 0 0 0 ,)1) 0.00 0.00 762.00 150.00 769.3S 0.00 769.36 0.06 0.80 223.19 589.45 
8 000 0.00 0.00 762.00 200.00 770.08 0.00 770.09 0.07 0.92 26S.18 731.75 
8.00(} 0.00 0.00 7!52.00 250.00 770. 74 0.00 770.76 o.oa 1.01 307.19 880.67 
8.000 0.00 0.00 762.00 300.00 771.36 0.00 771.37 0.08 1. 07 349. 34 1036.25 
8 000 0.00 0.00 762.00 350.00 771.94 0.00 111.gs 0.09 1.13 391.76 1198.52 
8 000 0. 00 0.00 762.00 400.00 772.49 0.00 772. 50 0.08 1.15 434.42 1387.77 
8 000 0. 00 0.00 762.00 500.00 773.51 0.00 773.53 0.08 1.19 520.72 1790.28 
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JTP 10/30/86 (RATINGEE 

SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX OIFKWS TOPWID XLCH 

S.000 25.00 766.S3 0.00 0.00 0.00 6,49 0.00 
s.ooo 50.00 766.53 0.00 0.00 0.00 6.49 0.00 
5.000 100.00 767.24 0.71 0.00 o.oo 7.61 0.00 
5.000 150.00 767.24 0.00 0.00 0.00 7.61 0.00 

• 5.000 200.00 161.10 0.46 0.00 0.24 7. 71 o.oo 
• S.000 250.00 768.15 0.4S 0.00 0.69 7.80 0.00 
• S.000 300.00 768.58 0.42 0.00 1.12 7.88 0.00 

5.000 350.00 773.25 4.67 0.00 o.oo a.so 0.00 
5.000 400.00 773.25 0.00 0.00 0.00 8.50 0.00 
5.000 500.00 773.25 0.00 0.00 0.00 8. so 0.00 

5.100 2 S. O 0 766.60 0.00 0.07 0.00 6.44 300.00 
5.100 so 00 766.85 0.25 0.32 o.oo 6.46 300.00 
5.100 100.00 767.80 0.95 0.56 o.oo 7.61 300.00 
5.100 150.00 768.56 0.76 1. 32 0.00 1. 76 300.00 
5. 100 200.00 769.20 0.64 1.50 0.00 7.89 300.00 
5.100 ~ 50 00 769.78 0.57 1. 62 0.00 8.00 300.00 
5.100 100 00 770.31 0.53 1. 73 0.00 8.11 300.00 
5 100 3 5 1) 0 0 773.84 3.53 0. 59 0.00 8.50 300.00 
5. 10 0 !01} LlO 774.02 0.18 0.77 0.00 8.50 300.00 
5. 1 O 0 s" ' ,11) 774.45 0.43 1.20 0.00 8.50 300.00 

• 5. 2 0 0 766.26 0.00 -0.34 o.oo 5.61 100.00 
• 5.200 766.77 0. 51 -0.08 o.oo 6. 4 2 100.00 

5.200 767.48 0.72 -0.32 0.00 6.50 100.00 
• S. 2 0 0 768.14 0.66 -0.42 o.oo 7.61 100.00 
• 5. 2 0 0 768.64 0.49 -0. S6 0.00 7.71 100.00 

5. 2 0 0 769.09 0.45 -0.69 o.oo 7.80 100.00 
• 5 200 769 51 0.42 -0.80 o.oo 7.88 100.00 
• 5. 2 0 0 769.90 0.39 -3.94 o.oo 7.96 100.00 

5 200 770.28 0.38 -3.74 o.oo 8. 04 100.00 
• 5 200 770.99 0.71 -3.46 0.00 8. 18 100.00 

• 5. -IO 0 766.37 0.00 0 .11 0. 00 8.00 1.00 
5 000 767.07 0.70 0.30 o.oo 8.00 1.00 
5 . ..JO 0 ~ • I/ 768.03 0.96 o.ss 0.00 8.01 1.00 
5 . ..JO 0 ~ ,; ' 768.70 0.67 o.ss 0.00 8.01 1.00 
5. ,IO 0 769.27 0.57 0.63 0.00 8.01 1.00 
5. -100 769.78 O.S1 0.69 o.oo 8.01 1.00 
5.-! 0 0 '' 770 25 0.47 0.74 o.oo 8.01 1.00 
5 s • o 770.68 0.43 0.78 0.00 8.01 1.00 
5,-! 0 0 771.08 0.40 0.81 0.00 8.02 1.00 
5 -! 0 I) 771.82 0.74 0.84 0.00 8.02 1.00 
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SECNO Q CWSEL DIFWSP DIFWSX OIFKWS TOPWID XLCH . 5. 500 25.00 766.59 0.00 0.22 0.00 8.00 25.00 . s. 500 50.00 766.98 0.39 -0.09 0.00 8.00 25.00 
s.soo 100.00 767.95 0.96 -0.09 0.00 8.01 25.00 
s.soo 150.00 768.61 0.67 -0.09 o.oo 8.01 25.00 
5.500 200.00 769.18 0.57 -0.09 0.00 8.01 25.00 
s.soo 250.00 769.69 0.51 -0. 08 0.00 8.01 25.00 
S.500 300.00 770.16 0.47 -0.08 0.00 8.01 25.00 
5.500 350.00 770.60 0.44 -0.08 0.00 8.01 25.00 
5.500 400.00 771.01 0.41 -0.09 0.00 9.01 25.00 
5.500 500.00 771.75 0.74 -0.09 0.00 8.02 25.00 

8.000 25.00 766.93 0.00 0.34 0.00 35.49 20.00 
8.000 50.00 767.52 0.59 0.53 0.00 40.20 20.00 
8.000 100.00 768.53 1.01 0.58 o.oo 48.27 20.00 
8.000 150.00 769.35 O.BJ 0.74 0.00 5L87 20.00 
8.000 200.00 770. 08 0.73 0.90 0.00 60.67 20. 00 
8.000 250.00 770.74 0.66 1.05 0.00 65.97 20.00 
8. 0 00 300.00 771.36 Q,62 1.19 (),QQ 70.89 20,QQ 
8.000 350.00 771.94 0.58 1.34 0.00 75.52 20.00 
8. 0 0 0 ..JOO. 00 772.49 0.55 1. 48 0. 00 79.91 20.00 
8.000 500 00 773.51 1.03 1.76 0.00 99.12 20.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO:::o: 5.000 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= s.ooo PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 

NQ'!'~ 5!CNO= 5 a 2QQ PRO?"!!:!= 1 ~S!!: !!AS!D ON !5 t;!M! 
NOTE SECNO= 5.200 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECNO= 5. 200 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE= 4 WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE= s WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE= 7 WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE= 8 WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE= 9 WSEL BASED ON XS LINE 
NOTE SECNO= 5.200 PROFILE=10 WSEL BASED ON XS LINE 

CAUTION SECNO= 5 . 4 0 0 PROFILE= 1 CRITICAL DEPTH ASSUMED 
•I CAUTION SECNO= 5.400 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 5.~00 PROFILE=- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 5 500 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 500 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= ' 500 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= S LI 0 PROFILE= 2 CRITICAL DEPTH ASSUMED 
rATT'T'Tnn SEC!TO= :,11) PP.OF!LE= 2 P'AnRA.RT.F. MTNTMITM SPECIFIC ENERGY 
CAUTION SCCrTO= ,) 0 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: ~v\..-TI ~I'll~ \,JPIJT bA1A 

00>lv'3H800 

II II II I II I IIIII Ill II II 



- ............. -. .. -.... - - -• WATER U •••••••••••••••••• S RFACE PROFILES 
• VERSION OF NOVEMBER 1976 • 
• UPDATED MAY L984 • . . 

- - - -

X X xxxxxxx xxxxx xxxxx X X X X X X X X X X X xxxxxxx xxxx X 
X xxxxx lC X X xx.xxx 
X 

X X X X 
X X X X X xxxxxxx xxxxx xxxxxxx 

10-,so-,100- AND 500-YEAR FLOOD PROFILES 

SPLIT FLOW ANALYSIS USED FOR DIVERSIONS 

- - - - - -



- - - - - - - - - - - -
17-DEC-90 17:05:07 

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

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

SPLIT FLOW BEING PERFORMED 

SF UTILIZE THE SPLIT-FLOW OPTION TO MODEL THE DIVERSION AT EDWARDS ST. 

JC DIVERSION 
JP 200. 

TC POND OIVERSION:RATING CURVE 
cs 
CR 
CR 
CR 

JC 
JP 

15. 28.66 
0. 165.90 

200. 770.09 
450. 773.03 

DIVERSION 
5. 

28.66 23.77 
25. 166.93 

250. 770.76 
500. 173.53 

50. 

METHOD FOR EVALUATING THE DIVERSION 

50. 767.52 100. 768.53 150. 
300. 771.37 350. 771.95 400. 
550. 774.01 600. 174.48 1500. 

769. 3 5 
772.50 
786.00 

TC JUNCTION BOX DIVERSION:RATING CURVE METHOD FOR EVALUATING THE DIVERSION 
cs 16. 2 3. 6 2 23.62 -1. 
CR 0. 763.60 25. 165.48 50. 766.16 75. 166.78 100. 761.32 

CR 150. 768.20 200. 168.49 250. 769.13 300. 169.72 350. 770.28 

CR 400. 770.80 450. 771.34 500. 772.58 550. 715.43 600. 778.13 

CR 1000. 786.00 

- - - - - ·- -
PAGE 1 

THIS RUN EXECUTED 17-DEC-90 17:05:07 
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C 

Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 10-YR FLOOD MEAN ANNUAL START 
T3 {AC6.HEC2J 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

0. 2. 0. 0. 0.000000 0.00 0. 0 0. 757.500 0.000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150.000 38.000 66.000 8.000 1.000 39.000 43.000 3.000 0.000 0.000 

QT 4.000 620.000 890.000 1020.000 1315.000 0.000 0.000 0.000 0.000 0.000 
NC 0.035 0.035 0.035 o.soo 0.700 0.000 0.000 0.000 0.000 0.000 

STA: 0+00: D/S LIMIT OF RIPRAP EXIT CHANNEL(20' D/S OF BAFFLED APRON) 
Xl 0.000 4.000 100.000 120.020 0.000 0.000 0.000 0.000 0.000 0.000 
GR 765.000 100.000 748.000 100.010 748.000 120.010 765.000 120.020 0.000 0.000 

NC 0.013 0.013 0. 013 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 
Xl 0.100 0.000 0.000 0.000 9.000 9.000 9.000 0.000 0.000 0.000 

X1 0.170 0.000 0.000 0.000 8.000 8.000 8.000 0.000 0.000 0.000 

STA. 0+18: U/S LIMIT OF RIPRAP EXIT CHANNEL-BEGIN ENEGY DISSIPATOR 
Xl 0.180 14.000 100.000 120.070 1.000 1.000 1. 000 0.000 -7. 000 0.000 
GR 766.000 100.000 758.000 100.010 758.000 102.010 755.000 102.020 755.000 106.020 
GR 758.000 106.030 758.000 110.030 755.000 110.040 755.000 114.040 758.000 114.050 
GR 758.000 118.050 755.000 118.060 755.000 120.060 766.000 120.070 0.000 0.000 

Xl 0. 3 3 0 14.000 100.000 120.070 14.000 14.000 14.000 0.000 0.000 0.000 
GR 766.000 100.000 758.000 100.010 758.000 102.010 755.000 102.020 755.000 106.020 
GR 758.000 106.030 758.000 110.030 755.000 110.040 755.000 114.040 758.000 114.050 
GR 758.000 118.050 755.000 118.060 755.000 120.060 766.000 120.070 0.000 0.000 

STA. 0+34: U/S LIMIT OF ENERGY DISSIPATOR 
Xl 0.340 4.000 100.000 120.020 1.000 1.000 1.000 0.000 0.000 0.000 
GR 766.000 100.000 755.000 100.010 755.000 120.010 766.000 120.020 0.000 0.000 

Xl 0.380 4.000 100.000 118.020 4.000 4.000 4.000 0.000 0.000 0.000 
GR 766.000 100.000 755.000 100.010 755.000 118.010 766.000 118.020 0.000 0.000 

Xl 0.420 4. 0 0 0 100.000 116.020 4.000 4.000 4.000 0.000 0.000 0.000 
GR 766.000 100 000 755.000 100.010 755.000 116.010 766.000 116.020 0.000 0.000 
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Xl 0.460 4.000 100.000 114.020 4.000 4.000 4.000 0.000 0.000 0.000 
GR 766.000 100.000 755.000 100.010 755.000 114.010 766.000 114.020 0.000 0.000 

STA. 0+50:NOTE XSEC. ~•s REFLECT STA. 
Xl 0.500 4. 000 100.000 112.020 4.000 4.000 4.000 0.000 0.000 0.000 
BT 2.000 150.000 763.000 762.000 162.010 763. 000 752.000 0.000 0.000 0.000 
GR 765.000 100.000 755.000 100.010 755.000 112.010 765.000 112.020 0.000 0.000 

STA. 1+00 
Xl 1.000 0.000 0.000 0.000 50.000 50.000 5,0.000 0.000 0.095 0.000 
BT 2.000 150.000 764.200 762.085 162.010 764-200 762.095 0.000 0.000 0.000 

Xl 1. 250 0.000 0.000 0.000 25.000 25.000 25.000 0.000 0.047 0. 000 
BT 2.000 !SO.ODO 765.900 762.141 162.010 76S.900 762.142 0.000 0.000 0.000 

Xl 2.SOO 0.000 0.000 0.000 125.000 125.000 125.000 0.000 0.238 0.000 
BT 2.000 150.000 767.000 762.520 162.010 767.000 762.520 0.000 0.000 0.000 

Xl 3. 500 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0. 191 0.000 
BT 2.000 150.000 767.000 762.710 162.010 767.000 762.710 0.000 0.000 0.000 

Xl 4.300 0.000 0.000 0.000 80.000 so.coo 80.000 0.000 0.153 0.000 
BT 2.000 150.000 767.000 762.861 162.010 767.000 762.861 0.000 0.000 0.000 

Xi 4.550 6.000 150.000 162.010 25.000 25.000 25.000 0.000 0,000 0.000 
BT 2.000 150.000 767.000 762.990 162.010 767.000 762.990 0.000 0.000 0.000 
GR 773.000 100.000 773.000 150.000 755.990 150.010 75,5. 990 162.000 773.000 162.010 
GR 773.000 200.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 

Xl 5.000 0.000 0.000 0.000 45.000 45.000 4.5.000 0.000 0.086 0.000 
BT 2.000 150.000 767.000 763.080 162.010 761.000 763.080 0.000 0.000 0.000 

Xl 7.500 0.000 0.000 0.000 250.000 250.000 250.000 0. 000 0.477 0.000 
BT 2.000 150.000 768.000 763.550 162.010 768.000 763. 550 0.000 0.000 0.000 

Xl 10. 000 0.000 0.000 0.000 250.000 250.000 250.000 0.000 0.477 0.000 
BT 2.000 150.000 769.000 764.030 162.010 769.000 764.030 0. 000 0.000 0.000 

Xl 12.500 0.000 0. 000 0.000 250.000 250.000 250.000 0.000 0,477 0.000 
BT 2.000 150.000 771.250 764.510 162.010 771.250 764.510 0.000 0.000 0.000 

Xl 15.000 0.000 0.000 0.000 250.000 250.000 250.000 0. 000 0.477 0.000 
BT 2.000 150.000 772.900 764.980 162.010 772.900 764.980 0.000 0.000 0.000 

Xl 17.500 0.000 0.000 0.000 250.000 250.000 250.000 Cl. 000 0.477 0.000 
BT 2.000 150.000 772.800 765.460 162.010 772.800 765.460 0.000 0.000 0.000 

NC 0.013 0.013 0. 0 l 3 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
Xl 18. 280 0.000 0.000 0.000 78.000 78.000 78.000 0.000 0. 14 9 0.000 
BT 2.000 150.000 772.800 765.610 162.010 772.800 765.610 0.000 0.000 0.000 
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Xl 18.330 5.000 100.000 113.100 5.000 5.000 5.000 0.000 0.000 0.000 
BT 2.000 100.000 774.000 767.100 112.600 774.000 767.100 0.000 0.000 0.000 
GR 774. 000 100.000 758.600 100.100 758.600 107.600 758.600 113.000 774.000 113.100 

Xl 18.380 8.000 100.000 116.400 5.000 5.000 5.000 0.000 0.000 0.000 
BT -4.000 100.000 174.000 767.100 107.700 774.000 767.100 108.700 774.000 767.100 
BT 0.000 116.400 774.000 767.100 0.000 0.000 0.000 0.000 0.000 0.000 
GR 774.000 100.000 758.600 100.100 758.600 107.600 774. 000 107.700 774.000 108.700 
GR 758.600 108.800 758.600 116.JOO 774.000 116.400 0.000 0.000 0.000 0.000 

Xl 18.390 8.000 100.000 116. 400 0.100 0.100 0.100 0.000 0.000 0.000 
XS -4.000 0.150 0.150 0.150 0.150 0.000 0.000 0.000 0.000 0.000 
GR 774.000 100.000 158.600 100.100 758.600 107.600 174.000 107.700 774.000 108.700 
GR 758.600 108.800 758.600 116.300 774.000 116.400 0.000 0.000 0.000 0.000 

Xl 18.540 8.000 100.000 125.500 16.000 16.000 16.000 0.000 0.000 0.000 
BT -4.000 100.000 774.000 767.100 107.700 774.000 767.100 107.700 774.000 767.100 
BT 0.000 125.500 774.000 767.100 0.000 0.000 0.000 0.000 0.000 0.000 
GR 774.000 100.000 758.650 100.100 758.650 107.600 774.000 107.700 774.000 117.700 
GR 758.650 117.800 758.650 125.300 774.000 125.500 0.000 0.000 0.000 0.000 

Xl 18. 541 8.000 100.000 125.500 0.100 0.100 0.100 0.000 0.000 0.000 
XS -4.000 0. 14 0 0.140 0.140 0.160 0.000 0.000 0.000 0.000 0.000 
GR 774.000 100.000 758.650 100.100 758.650 107.600 774.000 107.700 774.000 117.700 
GR 758.650 117.800 758.650 125.300 774.000 125.500 0.000 0.000 0.000 0.000 

Xl 18.550 14.000 110.000 134.975 1.000 1.000 1. 0 0 0 0.000 0.000 0.000 
BT -12.000 109.900 774.000 759.000 110.000 774. 000 762.550 111.000 774.000 765.800 
BT 0.000 113.750 774.000 766.300 116.500 774.000 765.800 117.500 774.000 762.550 
BT 0.000 127.500 774.000 762.550 128.475 774.000 765.800 131.225 774.000 766.JOO 
BT 0.000 133.975 774.000 765.800 134.975 774.000 762.550 135.000 774.000 759.000 
GR 774.000 109.900 762.550 110.000 759.300 111. 000 758.800 113.750 759.300 116.500 
GR 762.550 117.500 774.000 117.600 774.000 127.400 762.550 127.500 759.300 128.475 
GR 758.800 131.225 759.JOO 133.975 762.550 134.975 774.000 135.000 0.000 0.000 

Xl 19.150 14.000 110.000 134.975 60.000 60.000 60.000 0.000 0.000 0.000 
BT -12.000 109.900 774.150 759.150 110.000 774.150 763.050 111.000 774.150 766.300 
BT 0.000 113.750 774.150 766.800 116.500 774.150 766.300 117.500 774.150 763.050 
BT 0.000 127.500 774.150 763.050 128.475 774.150 766.300 131. 225 774.150 766.800 
BT 0.000 133.975 774.150 766.300 134.975 774.150 763.050 135.000 774.150 759.150 
GR 774.150 109.900 763.050 110.000 759.800 111.000 759.300 113.750 759.800 116.500 
GR 763.050 117.500 774.150 117.600 774.150 127.400 763.050 127.500 759.800 128.475 
GR 759.300 131.225 759.800 133.975 762.700 134.975 774.150 135.000 0.000 0.000 

Xl 19 160 8.000 100.000 125.040 1. 0 0 0 1. 000 1. 000 0.000 0.000 0.000 
BT -4.000 100.010 774.000 767.400 107.520 774.000 767.400 117.520 774.000 767.400 
BT 0.000 125.040 774.000 767.400 0.000 0.000 0.000 0.000 0.000 0.000 
GR 770.240 100.000 759.300 100.010 759.300 107.510 770.230 107.520 770.230 117.520 
GR 759.300 117.530 759.JOO 125.030 770 240 125.040 0.000 0.000 0.000 0.000 
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Xl 19.280 8,000 100.000 117. 040 12.000 12.000 12.000 0.000 0.191 0.000 
BT -4.000 100.000 774.000 767.400 107.520 774.000 767.400 109.520 774.000 767.400 
BT 0.000 117.400 774.000 767.400 0.000 0.000 0.000 0.000 0.000 0.000 
GR 770.200 100.000 759.450 100.010 759.450 107.510 770.200 107.520 770.200 109.520 
GR 759.450 109.530 759.450 117.030 770.200 117.040 0.000 0.000 0.000 0.000 

Xl 19.290 6.000 100.000 115.020 1.000 1.000 1. 000 0.000 0.191 0.000 
BT -4.000 100.000 774.000 767.400 107.600 774.000 767.400 109.800 774.000 767.400 
BT 0.000 115.500 774.000 767.400 0.000 0.000 0.000 0.000 0.000 0.000 
GR 770.200 100.000 759.450 100.010 759.450 107.510 759.450 109.510 759.450 115.010 
GR 770.200 115.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 19. 390 6.000 150.000 162.010 10.000 10.000 10.000 0.000 3.549 0.000 
BT 2. 000 150.000 774.000 767.700 162.010 774.000 767.700 0.000 0.000 0.000 
GR 773.000 100.000 773.000 150.000 756.150 150.010 756.150 162.000 773.000 162.010 
GR 773.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 19.400 6.000 150.000 162.010 1.000 1.000 1. 0 0 0 0.000 3. 549 0.000 
BT 2.000 150.000 774.000 767.700 162.010 774,000 767,700 0.000 0.000 0,000 
GR 773.000 100.000 773.000 150.000 756.150 150.010 756.150 162.000 773.000 162.010 
GR 773.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 20.000 0.000 0.000 0.000 60.000 60.000 60.000 0.000 0.147 0.000 
BT 2.000 150.000 771.500 767.900 162.010 771.500 767.900 0.000 0.000 0.000 

Xl 22.500 0.000 0.000 0.000 250.000 250.000 250.000 0.000 0.613 0.000 
BT 2. 000 150.000 771.500 768.490 162.010 771.500 768.490 0.000 0.000 0.000 

Xl 22.510 0.000 0.000 0.000 0.010 0.010 0.010 0.000 0.000 u.uuu 
X2 0. 00 0 0.000 0.000 0.000 0.000 0.000 1. 00 0 0.000 0.000 0.000 
XS -4.000 0.050 0.060 0.070 0.080 0.000 0.000 0.000 0.000 0.000 

NC 0.013 0. 0 13 0. 0 13 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
Xl 22. 700 6.000 150.000 162.010 20.000 20.000 20.000 0.000 0.000 0.000 
BT 2. 00 0 150.000 771.500 768.500 162.010 771.500 768.500 0.000 0.000 0.000 
GR 771. 500 100.000 771.500 150.000 760.500 150.010 760.500 162.000 771. 500 162.010 
GR 771.500 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 23.000 0.000 0.000 0.000 30.000 30.000 30.000 0.000 0.063 0.000 
X2 0.000 0.000 0.000 a.coo 0.000 0.000 l. 0 0 0 0.000 0.000 0.000 

Xl 23.100 0.000 0.000 0.000 0.010 0. 010 0. 010 0.000 0.000 0.000 
X2 0. 000 0.000 0.000 a.coo 0. 000 0.000 1.000 0.000 0.000 0.000 
XS -4.000 0.070 0.080 0.090 0.100 0.000 0.000 0.000 0.000 0.000 

Xl 2 3. so 0 0. 0 00 0.000 0.000 so. 0 0 0 50.000 50.000 0.000 0.122 0.000 
X2 0. 000 0. 0 00 0.000 0.000 0.000 0.000 l. 0 0 0 0.000 0.000 0.000 
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Xl 23.520 6.000 150.000 164.100 2.000 2.000 2.000 0.000 0.000 0.000 
BT 2. 000 150.000 771.100 769.000 164.100 771.100 769.000 0.000 0.000 0.000 
GR 771.500 100.000 771.500 150.000 760.700 1s0.010 760.700 164.000 771.500 164.100 
GR 771.500 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 23.620 8.000 150.000 170.010 10.000 10.000 10.000 0.000 0.000 0.000 
BT 4.000 150.000 771.500 769.000 159.500 771.500 769.000 160.500 771.500 769.000 
BT 170.010 771.500 769.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 771.500 100.000 771.500 150.000 760.700 150.010 760.700 159.500 760.700 160.500 
GR i60.'i00 170.000 771.500 170.010 711.500 200.000 0.000 0.000 0.000 0. 000 

Xl 23.630 0.000 0.000 0.000 0.100 0.100 0.100 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 
XS -4.000 0.250 0.250 0.250 0.2S0 0.000 0.000 0.000 0.000 0.000 

Xl 2 3. 770 10.000 150.000 170.010 15.000 15.000 15.000 0.000 0.037 0.000 
BT 6.000 150.000 771.200 769.000 159.500 771.200 769.000 159.510 771.200 769.000 
BT 160.500 771.200 769.000 160.510 771.200 769.000 170.010 771.200 769.000 0.000 
GR 771.500 100.000 771.500 150.000 760.700 150.010 760.700 159.500 760.700 159.510 
GR 760.700 160.500 760.700 160.510 760.700 170.000 771.500 170.010 771.SOO 200.000 

QT 4.000 615.000 885.000 1015.000 1310.000 0.000 0.000 0.000 0.000 0.000 
Xl 23.930 6.000 150.000 162.010 16.000 16.000 16.000 0.000 0.074 0.000 
BT 2. 000 150.000 771.500 768.800 162.010 771.500 768.800 0.000 0.000 0.000 
GR 771.500 100.000 771.500 150.000 760.700 150.010 760.700 162.000 771.500 162.010 
GR 771 .500 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 24.000 0.000 0.000 0.000 7.000 7.000 7.000 0.000 0.01 7 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

Xl 24.100 0.000 0.000 0.000 0. 010 0.010 0.010 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0 000 0.000 1. 000 0.000 0.000 0.000 
XS -4.000 0.040 0.040 0.040 0.040 0.000 0.000 0.000 0.000 0.000 

Xl 25.000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0 . 2 4 5 0.000 
X2 0.000 0.000 0.000 0.000 0. 0 0 0 0.000 1.000 0.000 0.000 0.000 

QT 4.000 615.000 885.000 1015.000 1310.000 0.000 0.000 0.000 0.000 0.000 
Xl 27.500 0.000 0.000 0.000 250.000 250.000 250.000 0.000 0.610 0. (HiO 
BT 2.000 150.000 773.000 769.620 162.010 773.000 769.620 0.000 0.000 0.000 

Xl 28.560 0.000 0.000 0.000 106.000 106.000 106.000 0.000 0.260 0.000 
BT 2. 000 150.000 773.500 769.930 162.010 773.500 769.930 0.000 0.000 0.000 

Xl 28.570 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 

Xl 28.650 4.000 100.000 132.200 8.000 8.000 8.000 0.000 0.000 0.000 
GR 773.000 100.000 762.000 100.100 762.000 132.100 773.000 132.200 0.000 0.000 
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SB 0.000 1. 000 3. 300 32.000 0.000 0.000 0.000 0.000 762.000 762.000 
Xl 28 .660 4.000 100.000 132.010 1.000 1.000 1.000 0.000 0.000 0.000 
X2 0. 000 0.000 1.000 762.000 765 .000 0.000 0.000 0.000 0.000 0.000 
GR 775. 000 100.000 762.000 100.010 762.000 132.000 775.000 132.010 0.000 0.000 

NC 0. 040 0.040 0.035 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
Xl 28.990 8.000 150.000 215.000 44.000 50.000 33.000 0.000 0.000 0.000 
GR 774. 000 100.000 772.000 150.000 765.000 175.000 760.000 185.000 760.000 205.000 
GR 765.000 215.000 772.000 240.000 774.000 295.000 0.000 0.000 0.000 0.000 

Xl 29.310 8.000 175.000 250.000 45.000 60.000 32.000 0.000 0.000 0.000 
GR 775.000 100.000 714.000 140.000 765.000 175.000 760.000 185.000 760.000 240.000 
GR 765.000 250.000 774.000 280.000 776.000 330.000 0.000 0.000 0.000 0.000 

Xl 30.130 7.000 180.000 210.000 72.000 72.000 82.000 0.000 0.000 0.000 
GR 176.000 100.000 765.000 180.000 760.000 190.000 160. 000 200.000 765.000 210.000 
GR 174.000 250.000 716.000 290.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 30.6JO 7,QQQ 180,QQQ 210.QQQ 22.000 71,000 50.000 0,000 0.000 0,000 
GR 776.000 100.000 765.000 180.000 760.000 190.000 760. 000 200.000 765.000 210.000 
GR 774.000 250.000 776.000 290.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 31.670 4.000 100.000 150.010 124.000 136.000 104.000 0.000 0.000 0.000 
GR 776.000 100.000 765.000 100.010 765.000 150.000 776.000 150.010 0.000 0.000 

NC 0. 013 0.013 0.013 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
Xl 31.770 10.000 100.000 125.020 10.000 10.000 10.000 0.000 0.000 0.000 
GR 776.500 90.000 776.500 100.000 772.000 100. 010 765.500 100.020 765.000 108.000 
GR 765.000 117.000 765.500 125.000 772.000 125.010 776.500 125.020 776.500 135.000 

Xl 32.060 10.000 100.000 120.020 9.000 9.000 9.000 0.000 0.000 0.000 
GR 778.000 90.000 778.000 100.000 772.000 100.010 765.500 100.020 765.000 108.000 
GR 765.000 112.000 765.500 120.000 772.000 120.010 778.000 120.020 778.000 130.000 

Xl 32.070 10.000 100.000 120.020 1.000 1.000 1 000 0.000 0.000 0.000 
BT -8.000 100.000 778.000 760.000 100.010 778.000 772.500 100.020 778.000 772.500 
BT 0.000 108.000 778.000 773.000 112.000 778.000 773.000 120.000 778.000 772.500 
BT 0.000 120.010 778.000 772.500 120.020 778.000 760.000 0.000 0.000 0.000 
GR 778.000 90.000 778.000 100.000 772.000 100 .010 765.500 100.020 765.000 108.000 
GR 765.000 112.000 765.500 120.000 772.000 120.010 778.000 120.020 778.000 130.000 

Xl 33.150 0.000 0.000 0.000 108.000 108.000 108.000 0.000 0.330 0.000 
X2 0. 000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 33.160 0.000 0.000 0.000 1. 000 1.000 1.000 0.000 0.003 0.000 

Xl 33. 260 0.000 0.000 0.000 10.000 10.000 10.000 0.000 0.031 0.000 
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SB 0.000 1.000 J. 300 20.000 0.000 0.000 0.000 0.000 76S.200 765.200 
Xl 33.270 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.003 0.000 
X2 0.000 0.000 1.000 765.200 767.800 0.000 0.000 0.000 0.000 0.000 

Xl 33.740 0.000 0.000 0.000 48.0QQ 48,QQQ 48,QQQ Q,QQQ Q. 14 7 Q.000 

Xl 33.750 0.000 0.000 0.000 1.000 1.000 1. 000 0.000 0.000 0.000 
X3 10.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
BT -8.000 90.000 780.000 760.000 100.010 780.000 773.020 100.020 180.000 773.520 
BT 0.000 108.000 780.000 773. 520 112.000 780.000 773.520 120.000 780.000 773.520 
BT 0.000 120.010 780.000 773.020 130.000 780.000 760.000 0.000 0.000 0.000 

QT 4. 000 610.000 880.000 1005.000 1300.000 0.000 0.000 0.000 0.000 0.000 
Xl 34.710 0.000 0.000 0.000 96.000 96.000 96.000 0.000 0.293 0.000 
X2 Q,000 Q,QQQ 0,000 0,000 0.000 0.000 1. 000 0.000 0.000 0.000 

Xl 34.720 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 

Xl 34.800 0.000 0.000 0.000 8.000 8.000 8.000 0.000 0.024 0.000 

SB 0.000 1.000 3.300 20.000 0.000 0.000 0.000 0.000 765.800 765.800 
Xl 34 .810 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
X2 0.000 0.000 1. 000 765.770 768.670 0.000 0.000 0.000 0.000 0.000 

Xl 36.210 0.000 0.000 0.000 140.000 140.000 140.000 0.000 0.428 0.000 

Xl 38.050 0.000 0.000 0.000 184.000 184.000 184.000 0.000 0.550 0.000 

Xl 38 .060 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 
BT -8.000 90.000 780.000 760.000 100.010 780.000 774.320 100.020 780.000 774. 320 
BT 0.000 108.000 780.000 774.820 112.000 780.000 774.820 120.000 780.000 774.320 
BT 0.000 120.010 780.000 774.320 130.000 780.000 760.000 0.000 0.000 0.000 

Xl 39.760 0.000 0.000 0.000 170.000 170.000 170.000 0 000 0.519 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 0 0 0 0.000 0.000 0.000 

Xl 39.770 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 

Xl 39.860 0.000 0.000 0.000 9.000 9.000 9.000 0.000 0.027 0.000 

SB 0.000 1.000 3. 300 20.000 0.000 0.000 0.000 0.000 767.400 761.400 
Xl 39.870 0.000 0.000 0.000 1.000 1. 000 1.000 0.000 0.000 0.000 
X2 0.000 0.000 1. 000 767.400 770.300 0.000 0.000 0.000 0.000 0.000 

QT 4 000 605.000 870.000 995.000 1290.000 0.000 0.000 0.000 0.000 0.000 
Xl 41.590 0.000 0. 000 0.000 172.000 172.000 172.000 0.000 0.504 0.000 

Xl 43 .350 0.000 0. 000 0.000 176.000 176.000 176.000 0.000 0.538 0.000 
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Xl 43.360 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
BT -8.000 90.000 780.200 760.000 100.010 780.200 77S.910 100.020 780.200 775.910 
BT 0.000 108.000 780.200 776.410 112.000 780.200 776.410 120.000 780.200 77S.910 
BT 0.000 120.010 780.200 775.910 130.000 780.200 760.000 0.000 0.000 0.000 

Xl 45.860 0.000 0.000 0.000 250.000 250.000 250.000 0.000 0.764 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

QT 4.000 600.000 865.000 990.000 1285.000 0.000 0.000 0.000 0.000 0.000 
Xl 45.870 0.000 0.000 0.000 i. 000 i.000 1. 000 0.000 0.000 0.000 

Xl 45.970 0.000 0.000 0.000 10.000 10.000 10.000 0.000 0.031 0.000 

SB 0.000 1.000 3.300 20.000 0.000 0.000 0.000 0.000 769.200 769.200 
Xl 45.980 0.000 0.000 0.000 1. 000 1.000 1.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 769.200 771.900 0.000 0.000 0.000 0.000 0.000 

Xl 48.330 0.000 0.000 0.000 235.000 235.000 235.000 0.000 o. ·n0 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

Xl 48.340 0.000 0.000 0.000 l. 000 l. 000 1. 000 0.000 0.000 0.000 
BT -8.000 90.000 785.200 760.000 100.010 784.700 777.420 100.020 784.700 777.420 
BT 0.000 108.000 784.700 777.920 112.000 784.700 777.920 120.000 784.700 777.420 
BT 0.000 120.010 784.700 777.420 130.000 784.700 760.000 0.000 0.000 0.000 

Xl 49.240 0.000 0.000 0.000 90.000 90.000 90.000 0.000 0.27S 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 49.250 0.000 0.000 0.000 1.000 1. 0 0 0 1.000 0.000 0.000 0.000 

Xl 49.340 0.000 0. 000 0.000 9.000 9.000 9.000 0.000 0.027 0.000 

SB 0.000 1.000 3.300 20. 000 0.000 0.000 0.000 0.000 769.700 769.700 
Xl 49.350 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 
X2 0.000 0.000 1.000 770.200 773.100 0.000 0.000 0.000 0.000 0.000 

Xl 50.410 0.000 0.000 0.000 106.000 106.000 106.000 0.000 0.306 0.000 

Xl 51.550 0.000 0.000 0.000 114.000 114.000 114.000 0.000 0.397 0.000 
EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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HEC2 RELE~SE DATED NOV 76 UPDATED tlAY 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION 50,51,52,53,54,55 

1904 
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C 

Tl OVERLAIID FLO\/ FROM WESTNEDGE TO ELfl ST. 

•• PAGE 1 

THIS RUN EXECUTED l-AUG-90 14:49:06 

T2 STARTIKC WATER DEPTH IS CRITICAL; ROAD ELEVN. HIGHER THAN MEAN WATER AT MOUTH 
TJ [UV~MA~~~ HEC2j 11/19/89-FROM FIS, REVISED BY DEH 

J 1 !CHECK IIIQ t.JINV IDIR STRT 

0. 2. 0. 0. -1.000000 

ftPROF !PLOT PRFVS XSECV XSECH 

1 000 a ooo -1 000 0.000 0 000 

JJ VARI~BLE CODES FOR SUMMARY PRINTOUT 

150 000 0.000 0 000 0.000 0.000 

QT 14.000 100.000 150.000 200.000 
QT 600.000 700' 000 800,000 900.000 
NC 0.000 0 000 0.000 0. 3 0 0 
NH 15 000 0 016 305.000 0.016 
NH 535 000 0,016 571.000 0. 0 16 
Nil 832.000 0 016 851.000 0. 0 16 
NH 10 1) 2 000 0 '. 000 0.000 0.000 

HETRI C 

o.oo 

FN 

0.000 

0.000 

250.000 
1000,000 

0.500 
374.000 
629.006 
880.000 

0.000 
iN'l'ERl?OLATED SECTION FROl1 ABRAMS-DEB 4 / 2 / 90 ( JUST E. 

·n 19 010 18.000 5 7 1 000 629 000 0.000 
.{2 0.000 0.000 0.000 0 000 0.000 
GR 7,'H,900 329 000 784.000 439.000 783.500 
GR 7 ,'3 J 500 570 000 783.500 571.000 783.100 
Gr 7,JJ,500 13 J 2 00•) 78] 200 851.000 782.500 
GR 7,33.500 a:n.ooo 704 000 931.000 785.000 

NH 6 000 0. 0 1 6 364.000 O. 0 16 446.000 
till '3,'30. 000 0;016 1010.000 0.000 0.000 

HVINS 

0 0 

ALLDC 

0.000 

0,000 

300.000 
llQQ,OQC' 

0 000 
0.016 
0.016 
0.016 
0.000 

Q 

IBW 

OF WESTNEDGE 
0.000 
0.000 

500.000 
629.000 
852.000 

1002.000 

0.016 
0.000 

HlTERPOLATED SECTION FR0!1 •\BRA/1S-DEH 4/2/90 (CENT. LINE WESTNEDGE) 

·" 19 O'.?O 7.000 364 000 4.:16.000 50.000 50.000 .,. 0 000 0.000 0 000 0.000 0.000 0.000 
GI' 7,34.900 300.000 784,000 364,000 78) 800 446.000 
GR 7 :3 ..\ 01) 0 aao 1

• ooo 785 000 1010.000 0.000 0.000 

WSEL FQ 

0. 784.500 0. 00 0 

0.000 

0.000 

350.000 
0.000 
0.000 

439.000 
692.000 
881.000 

0.000 

0.000 
0.000 

783.500 
783.000 
78).200 

0.000 

708.000 
0 000 

50.000 
0.000 

783.500 
0.000 

CHNIM 

0.000 

!TRACE 

0.000 

0.000 0.000 

400.000 450.000 
o. 000 0.000 
0.000 0.000 
0.016 500.000 
0. 0 16 806.000 
0.016 931. 000 
0.000 0.000 

0.000 0.000 
0.000 0.000 

501.000 783.800 
692.000 783.000 
866.000 783.000 

0.000 0.000 

O. ,) 1 5 824.000 
0.000 0. Q(l(' 

0 000 0.000 
0.000 0.000 

708 000 783.500 
0.000 0.000 

500.000 
0.000 
0.000 
0.016 
0.016 
0.016 
0.000 

0.000 
15.000 

535.000 
806.000 
880.000 

0.000 

0.016 
0.000 

0. 000 
15.000 

824.000 
0.000 

• 



• • • l-AIJG-'30 14:49.06 FA.GE 2 

NH 16 000 0.016 ]45.000 0. C 16 346.000 o. 016 365.000 0 016 386.000 0.016 
NH 420 000 0 016 421.000 0.016 460.000 0.016 461.000 0.016 535.000 0.016 
NH 600,000 0 Oi6 700.000 0.016 70L 000 0.016 731.000 0.016 732.000 0.016 
NH 750.000 0.016 820,000 0 000 0.000 0.000 0.000 0.000 0.000 0.000 

IHTERPOL!<TED SECTION FROM ,\BRAMS-DEH 12/14/89 
.\ l 19.100 17.000 700 000 732 000 100.000 60.000 60.000 0.000 0.000 0.000 
A2 0,000 0 000 0 000 0.000 0.000 0.000 0.000 0.000 0.000 15.000 
GR 785 000 300.000 785 000 ]45.000 784.500 346.000 784.500 385.000 785.000 386.000 
GR 7')5,0CO 420 000 784 500 421.000 784. 500 460.000 785.000 461.000 784.400 535.000 
GR 714 oco 6CO 000 78 J 800 700.000 783. 500 701.000 78).500 7 J 1. 00,:J 783.800 732.000 
en 7134,000 7'0 000 785.000 820 000 0.000 0.000 0.000 0.000 0.000 0, 000 

IIH 5 000 lOJ 000 100.000 0.016 250.000 10.000 400.000 0.016 470.000 10.000 
NH 600 000 0 000 0.000 0 000 0.000 0.000 0.000 0.000 0.000 o. 000 

VALLEY SEC; 'INTERPOLATED FRml AB RAHS SECS 78 AND 79 
<l 20,000 6j000 100.000 250.000 130.000 145.000 170.000 0.000 0.000 o.ooa 
G~ 786 700 0 000 785.700 100.000 785.700 250.000 785.000 400.000 785.000 470.000 
GR 786 500 600 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

HH 5 000 10 coo 100.000 0.016 250.000 10.000 320.000 0.016 390.000 10.000 
NH '50 000 0.000 0 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

VALLEY SEC; INTERPOLATED FROM AB RAHS SECS 78 AND 79 
' l 2 L 000 6 000 100 000 250.000 220.000 175.000 220.000 0.000 0.000 0.000 
GR 787 500 0 000 796.600 100 000 786.600 250.000 766.300 )20.000 786 • .300 .390.000 
GR 787 500 4 50 000 0.000 0 000 0.000 0. 000 0.000 0.000 0.000 0.000 

NH 5 000 10 '000 100 000 0 016 250.000 10.000 270.000 0.016 340.000 10.000 
NH 4,;0, 000 0.000 0.000 0 000 0.000 0.000 0.000 0. 000 0.000 0.000 

VA:..LEY SEC; INTCRPOLATSD FROM ABRAMS SECS 78 AND 79 
'1 22 000 6 000 100 000 250.000 235.00fl 170.000 235.000 0.000 0.000 0.000 
GR HB 500 0.000 7 87 500 100.000 787.500 250.000 7137.500 270.000 787.500 340.000 
GR 738 soc 400.000 0 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

NH J.000 10 000 ~00.000 0 016 JOO.ODO 10. 000 400.000 0 000 0.000 0.000 
VALLEY SEC, INTERPOLATED FRO!t A.BRAflS SECS 78 AND 79 

"' 23 000 ' .000 100.000 JOO 000 215.000 215.000 215.00Q 0.000 0.000 0.000 
GR 789 400 0.000 788 400 100 000 78.S.400 300.000 789.400 400.000 0.000 0.000 

HI! 5 000 10 000 100.000 0.016 160.000 10.000 2)0.000 0.016 380.000 10. 000 
Ml! 400.000 0 000 0 000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 

V/1.LLE t SEC, Itl'ICRPOLATED FaOti ABRAl,O:S SECS 78 AND 79 
24.000 6 001) 7.)0 000 380 000 225.000 225.000 225.000 0 000 0.000 0.000 

GR 790.500 0 OOrJ 789.500 100.000 789.500 160.000 7R9.300 230 000 't':9.300 380.000 
GR 790 JOO 400 000 0 000 0 000 0.000 0.000 0.000 0.000 O.QOO o. 00(1 

!'."I 5 oco 10 oor, 100 000 0 016 160.000 10.000 340 000 0.016 490.000 10.000 ;,n SOD oco 0 000 0 000 0 000 0.000 0.000 0.000 0.000 0.000 0.000 
1/1\:.LEl SE:C, I ll7I:P POLATED FRO!~ AB RAUS SECS 78 ARO 79 

" OGO e OQn J-10.000 490.000 180.000 190.000 190.000 0.000 0.000 0.000 
_; F!. 7?1 .j. ()0 0 O<JO 790 ,oo 100.000 790.400 160.000 790.100 )-10.000 790.100 490.000 
,;R 7 ~ l l(HJ 500 000 0. 000 0.000 0.000 0.000 0.000 0.000 O.GOO 0.000 



~-AU0-90 14 49:06 

NH 7.000 10 000 
HH 1978.000 0.016 

VALLtY SEC ALOHG 

·" 26.QOO • 000 
OR 791.900 974 000 
GR 10O.eoo 1978 000 
BJ 0 000 0 000 

1]18.000 
2058 ooo 

0.016 
10.000 

EL!1 ST; A~RAMS SECTION 
1652.000 1752.000 
791,200 
790.800 

0.000 

1318.000 
2058.000 

0.000 

1318.000 
2088.000 

79 
180.000 
191. 200 
192.100 

0.000 

•• • !>AGt 3 

10.000 1652.000 0.016 1752.000 10.000 
0.000 0.000 0.000 0.000 0.000 

400.000 180.000 0.000 0.000 0~000 
1318.000 790.800 1652,000 190.BOO 1752.000 
2088.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 



1-hUG-90 14:49:05 

8EC2 RELEASE 
ERROR CORR -

DA.T:ED NOV 76 UPDJI_TED 

Ol,02,0J,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

MAY 1984 

NOTE- ASTERISK ( • I >.T LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN 
I 

[OVERATE2 8EC2 J 11/,19/89 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL 

19.010 o.oo o.oo o.oo 782.50 100.00 783.21 
19.010 o.oo o.oo o.oo 782.50 150.00 78).27 
19,010 o.oo o.oo o.oo 782.50 200.00 78).32 
19. 010 0.00 o.oo n no 782.50 250.00 783.37 VoVV 

19.010 0. 00 o.oo o.oo 782.50 300.00 783.42 
19,010 o'. oo o.oo o.oo 782.50 350.00 7 8 3, 4- 3 
19.010 0.00 o.oo o.oo 782.50 400.00 783.48 
19.010 o.oo o.oo o.oo 782.50 450.00 783.52 
19.010 o.oo o.oo 0. 00 782. 50 500.00 783.54 
19.010 a.oo o.ao o.oo 78'2. so 600.00 78).61 
19 010 o.oo o.oo o.oo 782.50 700.00 783.66 
19. 010 ol. oo o.oo o.oo 782.50 800.00 783.71 
19.010 o.oo o.oo o.oo 782.50 900.00 78).77 
19.010 0.00 o.oo o.oo 782.50 1000.00 78).82 

19.020 50.00 o.oo o.oo 78).50 100.00 783.71 
19.020 5 0 1

• 00 o.oo o.oo 78).50 150.00 783.76 
19.020 50.00 o.oo o.oo 78.3. 50 200.00 783.80 
19. 02 0 50.00 0. 00 0.00 783.50 250.00 783.83 
19.020 50.00 0. 00 o.oo 78).50 JOO.OD 783.86 
19. 02 O 5 0. 00 o.oo o.oo 783.50 350.00 783.89 
19.020 50.00 o.oo o.oo 7 BJ. 50 400.00 783.92 
19.020 so.oo 0 . Q 0 0.00 78).50 450.00 783.95 
19.020 50.00 o.oo o.oo 78).50 500.00 783.97 
19.020 50.00 0. 00 o.oo 783. 50 600.00 784. 02 
19.020 50. Oo 0. 0 0 o.oo 18.3.50 700.00 784.06 
19.020 50.00 Q,00 o.oo 783.50 BOO.DO 784.09 
19.020 50.00 0 00 o.oo 783.50 9(?0. 00 784.1) 
19.020 50.00 o.oo o.oo 783.50 1000.00 784.17 

THIS RUN EXECUTED 

SUMMARY OF ERRORS LIST 

CRIWS EG lOK*S 

78).21 783.JO 5.L 23 
783.27 783.38 52.30 
783.32 783.45 48.21 
783. 37 783.51 4 5. 0 1 
783, 42 78).57 41.62 
7B3.43 783.62 4 B. 99 
783.48 783.67 4 3. 6 6 
783.52 783.72 4 0. 8 4 
783.54 783.76 42.22 
783.61 783.84 38.50 
783.66 783.92 38.03 
783.71 783.98 36.94 
78). 77 784. 04 34.06 
78).82 7 8 4. 10 J J. 3 5 

78).71 783.78 6-1. 16 
783.76 783.85 59. 98 
783.80 78).90 58.65 
783.83 783.95 55.aa 
783.86 783.99 54.68 
1 BJ. 89 784.03 52.56 
783.92 784.07 5 0. 9 3 
78).95 784.10 4 a. a2 
783.97 784.13 48.89 
784. 02 784.20 4-L78 
784.06 7 8 4.. 2 5 4.2. 4 7 
784. 09 784.)1 4 3. 5 4 
784.1) 784.J,6 41.93 
784. 17 784.40 4.0. 45 

• 
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VCHI 

:j 
0.98 
1.27 
l. 48 
'ca .I,• CJ 

1. 7 5 
1. 97 
2.0J 
2.16 
2. 36 
2.l;s 
2.92 
3. 14 
).29 
3.46 

o.oo 
o.oo 
o.oo 
0. 45 
0.68 
0.86 
1 01 
1. 1 3 
1. 2 4 
l. 4 9 
1. 79 
2. 0 ~ 
2. 2 6 
2. 4 "5 

'I i' ,. 
I, 

,. 
ii 
Ji 

,I 

ARE'A 

42.55 
56.33 
70.06 
83. 2 8 
96.72 

101.61 
115.76 
128.22 
136.17 
159.57 
178.91 
199.19 
223. 79 
243.76 

46.09 
6 3. 51 
7 9. 15 
93.19 

105.95 
119.0J 
131.61 
144. 57 
155.2J 
180.87 
203.66 
220.46 
241. 04 
'26 l.20 

.OlK 

'13. 58 
20.74 
28.80 
37.27 
,"6. 50 
SO.OD 
6 0. 5 •! 
70. 4/ 
76.95 
96.70 

113.52 
131.62 
154.21 
17 3. 16 

12. 4 a 
19. 3 7 
26. 12 
J 3. 4 4 
4 0. 5 7 
~ S. 2 fl 
5 6. l.l 5 
6 4. 40 
71 51 
89 67 

107.41 
121.24 
139.00 
l'j1.22 



l-AUG-90 14:49:06 

SE:cuo .iLcH 

19.100 
19.100 
19.100 
19.100 
19.100 
19.100 

19.100 
19,100 

19.100 
19 100 
19 100 
19 100 
19.100 
19, 100 

20.000 
20.000 
20.000 
20,000 

20.000 
20.000 
20.000 
20 000 
20.000 
20.000 

20.000 
20,000 
20.000 
20,000 

21.000 
21.000 
21.000 
21.000 
21.000 
21.000 
21.000 
21.000 
21 000 
21. ooo 
21.000 
21.000 
21.000 
21.000 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60j. 00 
60.00 
60.00 
60.00 

170.00 
170.00 
170.00 
17 0, 00 

170.00 
170.00 
170.00 
170.00 
170 00 
170,00 
170.00 
17 0, 00 
1701,00 
17 0. 00 

220.00 
220.00 
220.00 
220.00 
220.00 
220,00 
220.00 
2 2 o .• 00 
2201.00 
220.00 
220.00 
220.00 
220.00 
220.00 

E:LTRD 

O. 00 
0 00 
0 00 
o.oo 
0 00 
o.oo 
0. 00 
o.oo 
o.oo 
0.00 
0.00 
0 00 
0 00 
0. OQ 

o.oo 
o.oo 
o.oo 
o. 00 
0 00 
0. 00 
0. 00 
0. 00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0. 0 0 

0.00 
0 00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
o.oo 
0 00 
0.00 
0 00 
o.oo 
0. 00 

ELLC 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
f). 00 
o.oo 
0.00 
0.00 
o.oo 
o.oo 

0.00 
0.00 
0. 00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 
0. 00 
0.00 

ELMIN 

783.50 
783.50 
783.50 
783.50 
783.50 
783.50 
783.50 
7B3.50 
783.50 
783.50 
763.50 
783.50 
7 8 3. 50 
783. 50 

785.00 
785.00 
785.00 
785.00 
785.00 
785.00 
185.00 
785.00 
785.00 
785.00 
7 8 5 . 00 
785.00 
7 8 5. oo 
7 8 5. oo 

786.JO 
786.30 
786.30 
786.30 
786.30 
786.30 
786.30 
786.30 
786.JO 
786.30 
786.30 
786.30 
786.30 
786.30 

Q 

100.00 
150.00 
290.00 
250.00 
300.00 
350.00 
400.00 
450.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 

100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 
450.00 
500.00 
600,00 
700.00 
800.00 
900.00 

1000.00 

100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 
450.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 

• 
CWS EL 

78-L 10 
784.18 
7 84. 2.4 
784 .30 
784.35 
784. 40 
784.4) 
784 .51 
784.54 
784 .60 
784.65 
784.70 
784.76 
784.80 

785.Jl 
785.39 
785.46 

'785.51 
785.56 
785.61 
785 .65 
785.74 
785.77 
785,0Z 
785.86 
7 8 !:i • 0 8 
785.91 
785.94 

786.68 
786.74 
786.81 
786.86 
786.91 
786,96 
787.01 
787 .02 
787.06 
787.13 
787.19 
787 .26 
787.32 
787.38 

CRIWS 

784.10 
784.18 
784 .24 
784.30 
7 8.1. 35 
784. 40 
784.43 
784.51 
784. 54 
784.60 
784.65 
784.70 
784.76 
784.80 

785.31 
785.39 
785.46 
785.51 
785.56 
785.61 
785.65 
785.74 
785.77 
7e5 ,82 
785.86 
785.80 
785.91 
785.94 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
a.JO 
0.00 
0.00 

EG 

784.22 
784.32 
784 40 
784.48 
7.~ 4 • 5 4 
784.60 
784.66 
784.71 
784.75 
784.BJ 
784.91 
784.97 
785.04 
785.10 

785.43 
7 8 5. 5 3 
785.61 
785.68 
785.75 
785.81 
785.86 
785.91 
185,94 
786.01 
786.07 
786.12 
786.18 
786.24 

786.73 
786.80 
786.87 
796.94 
787.00 
787.06 
787.11 
787.15 
787.19 
787.29 
787.37 
787.46 
787.54 
787.62 

lOK*S 

2 4. 3 3 
2 7. 3 1, 
2B.16 
2 8. s 4 
2 9. 4 8' 

29.80 
3 0. 6 0 
2 5. 12 
26.60 
27. 36' 
2 7. 16 
2 8. 5 2 
2 7. 97 
2 8. 11 

112.40 
118.85 
129.Jl 
136.74 
143.96 
153.74 
160.92 
125.38 
126.60 
13 8. 2 2 
147.09 
174.24 
184.49 
196.63 

5<J.45 
4 5 • 2 2 
41. 47 
3 9. l 7 
3 7. 8 5 
36.55 
lS.58 
40.78 
40.96 
4 0. 41 
3 9. 6 4 
3 7. 2 0 
3 6. 8 5 
JG.28 

3. i 4 

3. 7i 1 
4 ,01_ I 

4. 2 5 ,! 
4. 49 
4:6atl 
4. El a ' 
4. 69' 

' 4. 87 
5 .1.4 
5. 3 5 
5. 5 8 
5.69 
5. 89 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.24 
1. 86 
2,67 
J. 36, 
J. 91 
4. 4 B 
5.00 

1.12 
1. 71 
2.09 
2. 3 9 
2.63 
2. 8 4 
3. 0 3 
3.3J 
3. 51 
J. 8 3 
4. 11 
4. 30 
4. 5 i 
4. 7 1 

· ! 4 4. 11 
!• ', 57. 64 

10. 7 7 
83. 18 
9 4. 1 J 

105.13 
114.64 
133.15 
144.05 
165.82 
186.47 
204.71 
225.65 
241.88 

J6.80 
50.ee 
63.23 
75.45 
87.16 
97. 61 

108.35 
140.53 
155.53 
176.28 
195. 3 6 
203. 18 
217.93 
230.56 

55. 5 4. 
79.28 

100.30 
119.16 
136.85 
153.88 
170.16 
116.05 
188.98 
215.]3 
241.34 
271.04 
295.60 
320.51 

• 
.OlK 

20.27 
2 8. 7 0 
37.6'9 
46.80 
5 5. 26 
6 4. 12 
72.31 
8 8. 7 2 
96.95 

114.10 
132.85 
149.79 
170.19 
186.63 

9.43 
lJ.76 
1 7. 59 
21. 3 8 
25.00 
2tL 2J 
31 53 
40.19 
U,.H 
51. OJ 
S 7. 7 2 
60.61 
6 6. 2 6 
71. 31 

1-LOS 
2 2 . 3 l 
JL.06 
39.84 
4 8. 7 6 
57.89 
67.06 
1 0. 41 
7 8. 13 
9-'. 3 8 

111.18 
131.16 
148. 25 
166.0J 
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG lOR*S \ VCR AREA .01K 

22.000 235.00 0 00 0.00 787.50 100.00 787. 69 o.oo 787.76 5 3. 8 0 2. 31 50. 39 13. 6 3 
22.000 235.00 0. 00 0.00 787,50 150.00 787.75 0.00 787.85 5 8. 3 2 2. 7 8 63.68 19. 6 4 
22.000 235.00 0. 00 o.oo 787,50 200.00 787.79 787. 78 787.92 61, 4 5 3, l 7 

' 
7 5. 4 6 2 5 • 5 l 

22.000 235.00 0. oo 0.00 787.50 250.00 787.83 787.82 787.98 63. 3 l 3. 4 9 86. 49 Jl. 42 
22.000 235.00 0. 00 0.00 787.50 JOO.OD 787.87 787.87 738.05 61. 84 3.73 98. 3 4 38. 15 
22.000 2JS.oo 0. 00 0.00 787.50 350.00 787.90 787.90 788.10 60.20 3. 9 4 110.00 45. 11 
22.000 235.00 0. 00 0.00 787.50 400.00 787.94 787.94 788.16 s a. a 2 4.12 '121.30 5 2. 16 
22.000 235.00 a. oo 0.00 787.50 450.00 787.98 787. 98 788.21 5 6. 9 3 4. 2 8 132.87 5 9. 6 4 
22.000 2] 5. 00 0. 00 0.00 787 50 500.00 788.01 788.01 788.26 5 5. 6 4 4. 4 4 143.94 6 7. 03 
22.000 235.00 o. 00 0.00 787. 50 600.00 788.08 788.08 788.36 54. 14 4.73 164.84 81. 54 
22.000 235.00 0,00 0.00 787.50 700.00 788.14 788.14 788.45 51.96 4. 97 186.31 9 7. 11 
22.000 235.00 0. 00 0.00 787.50 800.00 788.20 788.20 788.54 5 0. 6 8 5.20 206.64 112.]8 
22.000 2 3 5. 00 o.oo 0.00 787.50 900.00 788.25 788.25 788.62 4 9. 7 9 5. 43 226.28 127.55 
22.000 235.00 0 00 0.00 787.50 1000.00 780.31 788.31 788.70 49.17 5. 6 4 245.31 142.61 

23.000 215.00 0 00 0. 00 788.40 100.00 788.64 0.00 788.71 3 6. 7 2 2. 14 52.26 16. so 
23.000 215.00 o.oo 0.00 788. 40 150.00 788.71 o.oo 788.80 34. 99 2.48 69. 72 25.36 
23.000 215.00 0 00 0.00 708.40 200 00 788.76 0.00 788.88 3 3. 8 5 2. 75 85.88 3 4. 3 0 
23.000 215.00 0 00 0.00 788.40 250.00 788.82 0.00 7 8 8. 96 3 3. 6 5 ,.po 100.55 43 09 
23.000 2 15. 00 0. 00 0.00 788.40 300.00 788.86 0.00 789.03 34. 7 6 3.26 113.09 50.88 
23.000 215,00 0. oo o.oo 788.40 350.00 788.90 o.oo 789.09 36.09 3. 5 l 124.60 5 8. 26 
23.000 215.00 0. oo o.oo 788.40 400.00 788.94 788.90 789.15 3 7. l 6 3. 7 3 135.79 6 5. 62 
23.000 215.00 0 oo 0.00 788.40 450.00 788.97 788. 94 7 89. 21 38 -14 3. 9 4 146 57 72.86 
23.000 215. 00 o.oo 0.00 788.40 500.00 789.00 788. 98 789.27 3 9. 2 5 4. 15 15~.72 7 3. 80 
23.000 215.00 0 oo 0.00 788.40 600.00 789.06 789.05 7 89. 3 8 40. 7 1 4. 5 1 177.07 94.03 
23.000 215.00 0 00 0.00 788.40 700.00 789.12 789.12 789.49 41. 82 4. 8 4 196.90 108.24 
23.000 2 15. 00 0 00 0.00 788.40 800.00 789.19 789 -19 789.59 40. 5 9 5.06 220.57 125.58 
23.000 2 15. 00 0, 00 0.00 788.40 900.00 789.25 789.25 789.68 3 9. 6 1 5. 2 6 243.93 143.00 
2 3 , 00 0 215.00 0. 00 0.00 788.40 1000.00 789.32 789.32 789.78 3 8. 5 9 5. 4 5 267.67 160.99 

24.000 225.00 o.oo 0. 00 789.30 100.00 789.55 789.55 789.65 4 6. 4 5 2. 5 4 53.04 14. 67 
24.000 2 2 5. co o.oo 0.00 789.30 150.00 789.62 769.62 769.74 46.00 2. 93 71.49 22.i2 
24.000 225.00 0 00 0.00 789.30 200.00 789.67 789.67 789.82 44.85 3. 2 2 88.19 29.87 
24.000 225.00 o.oo 0.00 789.30 250.00 789.72 789.72 789.89 4 4. 8 8 3. 4 9 102.81 37.32 
2-L 000 225.00 0 00 0. 00 7 ~1 ;1 30 300.00 789.76 789. 76 789.95 4 4. 7 7 J. 7 2 116.59 44.84 
24.000 2 2 5. 00 0 00 0. 00 789. 30 350.00 789.81 789.81 790.01 4 4. 5 6 3. 9 3 129.76 5 2. 4 3 
24.000 2 2 5 00 0, 0 0 0.00 789. 30 400.00 789.85 789.85 790.07 4 4. 0 7 4. l.2 142.69 60.25 
24 000 2 2 5. 00 0. 0 0 0.00 789.30 450.00 789.89 789.88 7 90. 13 4 4. 4 3 4. 3 1 154.25 6 7. 51 

" 000 225.00 0. 0 0 0.00 789. 30 500.00 789.93 789.92 790.18 4 0. 9 5 4. [3 7 170.52 7 8. 13 
24.000 2 2 5. 00 0 00 0.00 789. 30 600.00 790.01 o.oo 790.28 3 8. 3 7 4. 5 8 197.77 96.87 
24.000 225.00 0. 0 0 o.oo 789. 30 700.00 790.09 0.00 790.38 3 5. 61 4. 7 4. 225.91 117.3C 
24.000 225.00 0. 0 0 o.oo 789. 30 800.00 790.15 0 00 790.47 3 5. 4 2 4.97 248.52 134.-U 
2.L 000 2 2 5. 00 0, 0 0 0.00 789. 30 900.00 790.21 0.00 7 90. 5 5 3 5. 12 5. 18 270.85 15 1. 88 
2.L 000 2 2 5. 00 0. 0 0 0.00 789. 30 1000 00 790.27 o.oo 790.63 34. 97 5. 3 9 292.30 169. 11 
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SUMMARY PRINTOUT TABLE 15 0 

SECHO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

19.010 100.00 783.21 n nn 
u.uu -1.29 233. 39 u.vv Vo UV 

19 010 150.00 783.27 0.06 0.00 -1. 23 248.39 0.00 
19. 010 200.00 7 83 )2 0.05 0.00 -1. 1 B 262.49 0.00 
19.010 250.00 7 83. 3 7 a.cs 0.00 -1.13 215.3B 0.00 
19.010 300,.00 783.42 o.os 0.00 -1. 08 287.90 0,00 
19.010 350.00 783.4] 0.02 0.00 -1. 0 7 292. 32 0.00 
19.010 400.00 78).48 a.as 0.00 -1. 02 304.76 o.oo 
19.010 450.00 783.52 0.04 0.00 -0.98 J 21. 02 0.00 
19.010 500.00 783.54 0.02 0.00 -0.96 332.03 o.oo 
19.010 600.00 783.61 0.07 0.00 -0.89 362.49 o.oo . 19.010 1001,00 78).66 a.as o.oo - 0. 8 4 JBS.BS 0.00 
19 010 800.00 78),71 0.05 0.00 -0.79 408. 92 0.00 
19 010 900.00 78) 77 0.06 0.00 - 0. 7 J 435.27 0.00 
19. 010 1000.00 783.82 0.04 o.oo -0.68 451.51 0.00 

19.020 100. 00 783.71 0.00 0.50 o.oo 322.95 50.00 
19.020 150.00 783.76 0.05 0. 49 o.oo 372.33 50.00 
19. 02 0 200.00 783.80 0. 0 4 0.46 0.00 411.63 50.00 
19.C~O 250.00 783.83 0. 0 3 0.47 I O. 00 429.06 50.00 
19.020 300.00 783.86 0.03 0.45 o.oo 444.32 50.00 
19.020 350.00 78).89 0. 0 3 0.46 0. 00 459.42 50.00 
19.020 400.00 783.92 0. 0 3 0.44 0. 00 47J.50 50.00 
19.020 450.00 783.95 0.03 0.43 o.oo 487.58 50.00 
19.020 500.00 783.97 0.02 0.42 o.oo 498.86 SO.OD 
19.020 600. 00 784.02 0.05 0.41 o.oo 519.49 SO.OD 
19.020 700.00 784.06 0. 04 0.40 o.oo 528. 24 50.00 
19.020 800.00 784.09 0.03 0. 38 0. 00 534.60 5 0. 00 
19.020 900.00 784.13 0.04 0. 36 ' 0. 00 542.28 50.00 
19.020 1000.00 1" 17 0. 0 4 O. JS o.oo 549.71 50.00 

19.100 100.00 784.10 0.00 0.39 o.oo 173.85 60.00 
19.100 150.00 784.18 0. 0 7 0.42 o.oo 191.09 60.00 
19.100 200 00 784,24 0.07 0. 4 4- o.oo 206.45 60.00 
1 9 10 0 250.00 784.30 0.06 0.47 o.oo 219.99 60.00 
i9.i00 300. 00 7 6 4 35 0.05 0.49 0.00 231. 27 60.00 
19.100 350.00 7 8 4, -1 0 0.05 0. 50 o.oo 242.07 60.00 
19,100 400,. 00 7 84. 4 J 0.04 0. 52 o.oo 249.70 60.00 
19 100 450.00 10, 51 0. 07 0.56 o.oo 341.39 60.00 
19.100 500.00 784,54 0. 0 J 0. 5 7 o.oo 347.75 60.00 
19. 100 600.00 784.60 0.06 0. 5 0 o.oo )60.14 60.00 
19.100 700.00 784,65 0. 0 6 0.59 o.oo 371.51 GO.CO 
19.100 800.00 784.70 0.05 0.61 0. 00 301. 26 60.00 
19,100 900. 00 7 BL 7 6 a.as a. 6 J 0. 00 392 .16 60.00 
19,100 1000.00 7 84. 80 0. 04 0.63 0. 00 400.41 60.00 
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG lOK-.S VCH AP.EA .OlK 

25.000 190,00 0. 00 o.oo 790.10 100.00 790.]8 790.34 790.47 40.56 2. 47 '' 62.67 15. 70 
25.000 190 oo Q.00 o.oo 790.10 150.00 790.43 790.43 790.56 4 0. 5 4 2, 89 'I 88.92 23.56 
25.000 190.00 o. 00 o.oo 790.10 200.00 790.50 790.50 790.65 4 1. 45 J. 23 111. 14 3 l. 06 
25.000 190.00 0 00 O. 00 790.10 250.00 790 55 790.55 790.73 4 0. 2 4 3. 4 7 133.13 39. 41 
25.000 190,00 0.00 o.oo 790.10 300.00 790.60 790.60 7,90.79 3 9. 9 7 3.69 152.58 47.45 
25.000 190. oo o.oo o.oo 790.10 350.00 790.64 790.64 790.86 3 9. 7 7 3. 89 170.79 5 5. 50 
25.000 190.00 0 00 0.00 790.10 400.00 790.68 790.68 790.91 39.67 4.08 187. 99 6 3. 51 
25.000 190.00 o.oo o.oo 790.10 450.00 790.72 790.72 790.97 l9.16 4.26 204.12 11. 36 
25.000 190.00 0 00 o.oo 790.10 500.00 790.76 790.76 791. 02 39. 50 4. 4 2 220.30 79.55 
25.000 190.00 0. 00 o.oo 790.10 600.00 790.83 790.83 791.12 3 8. 7 2 4.69 251.99 96.4] 
25.000 190.00 0. 00 0. 00 790.10 700.00 790.89 790.89 791. 22 3 9. 0 3 4.97 279.76 112.04 
25.000 190.00 0. 00 0. 00 790.10 800.00 790.95 790.95 791. 31 3 8. 8 8 5.22 307.43 128.31 
25.000 190 1.00 0. 00 o.oo 790.10 900.00 791.01 791. 01 791. 40 3 8. 7 8 5. 4 4 334.00 144.5] 
25.000 190.00 0. 00 o.oo 790.10 1000.00 791. 07 791. 07 791. 48 3 8. 69 5. 66 ]59.74 160.77 

26 000 180.00 o.oo 0. 00 790.80 100.00 791.09 0.00 791. lJ 2 0. 2 2 1. 86 15 1. 87 22.24 
26.000 180.00 0 00 o.oo 790.80 150.00 791. 18 0.00 791. 22 2 0. 18 2. 19 204.72 J 3 . 3 ~ 
26.000 180.00 0. 00 o.oo 790.80 200.00 791. 2 5 0.00 791. 30 l 8. 9 4 2. 40 261.92 45.9~ 
26.000 180.00 0. 00 o.oo 790.80 2~0.00 791. 11 o.oo 791.37 19. 2 0 2.62 307.84 57.Q! 
26.000 180.00 o.oo 0. 00 790.80 300.00 791.]7 0.00 791. 44 19. 0 8 2. 79 352.89 6 8. 6~ 
26.000 100.00 o.oo o.oo 790.80 350.00 791.42 a.oo 791. 50 18.61 2. 94 396.69 eo. 51 
26,000 180,00 0 co o.oo 790.80 490.00 791.47 0.00 791. 55 18.37 3. 06 441. 83 9).J· 
26.000 180;. oo o.oo o.oo 790.80 450.00 791. 52 o.oo 791.61 18. 6 7 3. 21 479.08 104.l~ 
26.000 180.00 0. 00 o.oo 790.80 500.00 791.56 o.oo 791. 65 17.96 3.29 525.43 117. 9S 
26.000 100,.00 0. 00 o.oo 790.80 600.00 791.65 o.oo 791. 75 17.89 3. 52 602.92 141. Bf 
2 6. 00 0 100.00 o.oo o.oo 790.80 700.00 791. 7 3 o.oo 791.84 1 7. 3 2 3. 68 685.62 168. H 
26.000 180.00 o.oo o.oo 790.80 800.00 791 81 o.oo 791. 93 16.89 3. 84 766.77 194.6~ 
26.000 180.00 o.oo o.oo 790.80 900.00 79:'!.~d9 0.00 792. 01 lo 46 3. 98 848.10 221.8( 
26.000 180 00 o.oo 0. 00 790.80 1000.00 7 9 1 96 o.oo 792.09 16. 11 4. 11 927.89 249.t: 
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20.000 100.00 785.31 0.00 l • 2 1 0.00 164.47 170. 00 
20.000 150.00 785.)9 0. 08 1.22 0.00 188.48 170 00 
20.000 200.00 785.46 0.06 1.21 0.00 207.27 170.00 
20.000 250.00 785.51 0.06 l. 21 0.00 224.31 170 00 
20.000 )00.QO 785.56 0. 05 1.21 0.00 239.50 170.00 
20.000 350.00 785.61 0. 04 1.21 0. 00 252.29 170.00 
20.000 400.QO 785.65 0. 04 1. 21 0. 00 264.80 17 0. oo 
20.000 450.00 785.74 0. 09 1.24 0.00 438.31 17 0. 00 
20.000 500.00 785.77 0.0) 1. 2 4 0.00 444.66 170.00 
20.000 600.00 785.82 0. 0 5 1.22 0.00 -1 s J. 2 a 170 00 
20.000 700.00 785.86 0. 0 4 1. 21 0.00 461.08 170.00 
20.000 800.00 785.88 0.02 1.18 o.oo 464. 23 17 0, 00 
20.000 900.00 785.91 0. 0 3 1. 15 0.00 470.12 170.00 
20.000 1000.00 785.94 0. 03 1. 14 0.00 475.11 170.00 

21 000 100.00 786.68 o.oo 1. 36 0.00 316.30 220.00 
21.000 150.00 7 86. 7 4 0. 07 1. 35 o.oo 328.17 2 2 0. 00 
21.000 200.00 786.81 0. 06 1. J5 0.00 330.33 220.00 
21.000 250.00 786.86 0. 0 6 1.35 0.00 347.20 220.00 
21 000 300.00 786 91 0.05 1. 3 5 0.00 355.31 220.00 
21.000 350.00 786.96 0.05 1. 36 0.00 362.95 220.00 
21.000 400.00 787.01 0. 0 4 1. 36 0.00 370.11 220.00 
2 1 000 450.00 787.02 0.02 1.28 0.00 372.56 2 2 0. 00 
21.000 500.00 7 87. 06 0. 0 3 1.28 0.00 378.21 220.00 
21.000 600.00 -, 87. 13 0.08 1. 31 0.00 389.27 220.00 
21.000 700.00 7 87. 19 0. 06 1. 33 o.oo 399.89 220.00 
21.000 800.00 787.26 0.07 1 . 3 8 o.oo 411.68 220.00 
2!..000 900.00 787.32 O. 06 1. 41 0.00 421. 19 220.00 
21.000 1000.00 787.38 0.06 1.44 0.00 430.61 22 0. 00 

22.000 100.00 787.69 0. 00 1.01 o.oo 271. 52 235.00 
22.000 150.00 7 87. 7 5 0.06 1.00 0.00 279.25 235.00 
22.000 200.00 787.79 0. 0 4 0.98 0.00 285.91 235.00 
22.000 250.00 787.83 0.04 0.96 0.00 292.02 235.00 
22 000 300.00 7 87. 8 7 0. 04 0.95 0.00 298.45 235.00 
22.000 350 00 787.90 0. 04 0.94 o.oo 304.63 235.00 
22.000 400.00 787.94 0. 04 0. 93 o.oo 310.51 235.00 
22.000 450.00 7 87. 9 B 0. 0 4 0. 95 o.oo 316.42 235.00 
22.000 500.00 788,01 0.03 0.96 0.00 321. 96 235.00 
22.000 600.00 788.08 0.06 0.94 o.oo 332.19 235.00 
22.000 100.00 788.U. 0.06 0.95 0.00 342.37 235.00 
22.000 000.00 7 88 20 0.06 0.94 0.00 )51. 75 235.00 
22.000 900.00 788.25 0. 06 0.93 0.00 360.57 23 5 00 
22. ooo 1000.00 788.31 0. 0 5 0.93 0.00 368.92 235.00 

, I,. 
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23.000 100 00 788.-64 o.oo 0.95 0.00 246.79 215.00 
23.000 1sO.oo 788.71 0.07 0.96 0.00 260.55 215.00 
23.000 200.00 788.76 0. 05 0.98 0.00 272.68 215.00 
21.000 250. 00 '188.82 a.as 0.99 o.oo 283.23 215.00 
2).000 300.00 788.86 0. 0 4 1. 00 0.00 291.95 :ns .oo 
23.000 35 0 00 788.90 0. 04 1.00 0.00 299.73 :ns.oo 
2).000 400.00 788.94 0. 0 3 1.00 0.00 307.11 215.00 
2).000 450.00 788.97 0. 0 3 0.99 0. 00 314.05 215. 00 
2 3. 00 0 500.00 789.00 0. 0 4 0.99 0.00 320.45 215.00 
:? 3. 00 0 600. 00 789.06 0. 06 0.99 0.00 332 .91 215.00 
23.000 700.00 7 89. 12 0.06 0. 98 0.00 344.62 215.00 
23.000 800.00 789.19 0. 0 7 0.99 0.00 358.09 215.00 
23.00Q 900.00 789.25 0.06 1.00 0. 00 370,91 215.00 
23.000 1000.00 789.32 0.06 1. Ol 0.00 383.50 215.00 

24 000 100 oo 7 89. 5 5 o.oo 0. 9 l 0.00 290.53 225.00 
24.000 150.00 789.62 0. 0 7 0. 9 l 0.00 298.06 225.00 
24.000 200.00 789.67 0. 06 0.91 0.00 304. 71 225.00 . 2-L DDO 250.00 1eg.12 0. 0 5 0.90 0.00 310.41 22s.oo 
24.000 300.00 789.76 0. 04 0.90 0.00 315.69 225.00 
24.000 350.00 7 89. 8 1 0.04 0.90 o.oo J20 66 225.00 
2 4. 000 400.00 7 89. 8 5 0.04 0. 91 0. OD 325.46 225.00 
24. 000 450.00 789.89 0. 0 4- 0. 92 0.00 329.70 225.00 
2-l. 000 500.00 789.93 0. 04 0.93 0.00 335,57 225.00 
24.000 600.00 790.01 0.09 0.95 0. 00 345,17 225.00 
24.000 700.00 190.09 o.oa 0.97 0.00 354. 'o2 225.00 
24.000 800.00 790.15 0. 06 0.96 0.00 362.39 225.00 
24.000 900.00 790.21 0. 06 0.96 0.00 369.71 225.00 
2-1.000 1000.00 790.27 0.06 0.95 0.00 376.61 225.00 

25.000 100.00 790.38 o.oo 0.83 0.00 314-. 5 5 190.00 
25.000 150.00 7 90. 4 3 0.06 0.82 o.oo 397.58 190.00 
2 5. 000 200.00 790. 50 0.06 O.B2 0.00 403,68 190.00 
25.000 250.00 790.55 0.05 0. B 3 0.00 409.63 190.00 
2 5. 000 300.00 790.60 0.05 0. 83 0.00 414.02 190.00 
25.000 350 00 790.64 0.04 0. B4 0.00 419.62 190.00 
25.000 400.00 790.6B 0.04 0. B 4 0.00 424,11 190.00 
25.000 450.00 7 90. 7 2 0. 0 4 0. B 3 0.00 42B.27 190.00 
25.000 500.00 7 90. 7 6 0. 0 4 0.83 0.00 432.40 190.00 
25.000 600., 00 790.83 0.07 0.82 0.00 440.39 190.00 
25.000 100.00 190. 89 0.06 0.80 0.00 44-7. 2 8 190.00 
25 .000 BOO.OD 790.95 0.06 a.so 0.00 454.03 190.00 
25.000 900.00 791.01 0 06 0.80 0.00 4 60. -12 190.00 
25.000 1000.00 791. 07 0.06 0.80 0.00 -1-66.53 190.00 
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SECNO Q CWSEL DIFWSP DIFWSX DlFKWS TOPWID XLCH 

26.000 10,0.00 791. 09 0. 00 0.72 I o.oo 614.. 57 18 fJ. 00 
26 000 15 0. 00 791.18 0.08 0. 7 5 0.00 672.14 180.00 
26,000 200. 00 7 9 l. 2 5 0.07 0. 7 5 0.00 775.28 180.00 
26 000 250.00 791. 31 0.06 0.76 0.00 804.76 180.00 ,. 000 300.00 7 91 37 0.06 0.77 0.00 832.67 100.00 
26.000 350.00 791. 4 2 0.05 0.78 0.00 858.94 180.00 
26.000 400. 00 791.47 0. 0 5 0.78 0.00 885.19 180.00 
26 000 450.00 7 9 1. 52 0.06 0.80 0.00 906.28 180.00 
26.000 500.00 791. 56 0.04 0.80 0.00 931.86 180.00 
26 000 600. 00 791.65 0.09 0.82 0.00 973.13 180.00 
26.000 700.00 7 9 1. 7 3 0.08 0.84 0.00 1015.32 180.00 
26 000 800.00 791 81 0. 08 0.86 0.00 1055.08 180.00 
26.000 900.00 791. 89 0.08 0.87 0.00 1093.48 180.00 
26.000 1000.00 791 96 0.01 0.89 0.00 1102,27 180.00 
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CAUTION SECNO= 19.100 PROFILE= IIINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19-100 PROFILE= ' CRITICAL DEPTB ASSUMED 
CAUTION SECHO= 19.100 PROF I LE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SEC HO,,. 19.100 PROFILE:: 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.100 PROFILE= 5 PROBABLE MINIMUM SPECIFIC ENERGY' 
CAUTION SECNO= 19.100 PROF'H,,£= 5 20 TRIALS ATTEMPTED TO BALANCE WS£L 
CAUTION SECNO= 19.100 PROFILE= 6 CRITICA.L DEPTH ASSUMED 
CAUTION SECKO= 19.100 PROFILE" 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SE CHO"' 19.100 PROF I LE"' 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 19.100 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19-100 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CP..UTIOH SECHO= 19-100 PROFILE= 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC.NO: 19.100 PROFILE=- 8 CRITICAL DEPTH ASS~MED 
CAUTION SECNO= 19.100 PROFILE= 8 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19.100 PROFILE= 8 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 19.100 PROFILE= 9 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 

1
19.100 PROFILE= 9 PROBABLE MINIMUM SPECIFIC ENERGY 

ChUTION SECNO= 19-100 PROFILE= 9 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 19.100 PROFILE=lO CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 19.100 PROFILE=lO PROBABLE MINIKUM SPECIFIC ENERGY 
CAUTION SECNO= 19.100 PROFILE=lO 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 19.100 PROFILE=!! CRITICAL DEPTH ASSUMED 
CP..UTION SECNO"' 19.100 PROFILE=ll ?ROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19.]00 PROFILE=!! 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 19.100 PROFILE-==12 CRITICAL DEPTH ASSUMED 
CP..UTION SECNO= :19.100 PROF1L£:12 PROBABLE MINIMUM SPEC!i'IC ENERGY 
CAUTION SEC NO"' 119.100 PROFILE=l2 20 TRIALS ATTEMPTED TO BJ.LANCE WSEL 
CAUTION SECNO= 19-100 PROfILE"'l] CRITICAL DEPTH ASSUMED 
CAUTION SECNO= :19 .100 PROfILE=lJ PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 19.100 PROflLE=l3 20 TRIALS ATTEMPTED TO BALANCE WSEL 

~CAUTION SEC NO= 19.100 PROFILE=14 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ,19.100 PROF I LE= 14 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 19.100 PROFILE=l4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 20. 000 PROFILE"' CRITICAL DEPTH ASSUMED 
CAUTION SECNO"' 2 0. 000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= ,20.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO"' '.20.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 20.000 PROFILE= 2 PROBABLE MINIHtJM SPECIFIC ENERGY 
CAUTION SECNO= 20.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
ci.UTION SECNO= ·20 000 PROFILE= J CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 20.000 PROFILE= J PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 20.000 PROFILE"' J 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 20.000 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SEC NO= 20.000 PROfILE= ' P~OBABLE MINIMUM SPECIFIC E'NERGY 
CAUTION SECHO= 20.000 PROFILE= 4 20 TRIALS ATT.EMPTED TO Ell.LANCE WSEL 
CAUTION SECNO::: 20.000 PROFILE= 5 CRITICAL DEPTH ASSUMED 
Cl1.UT ION SECNO= 20.000 PROFILE== 5 PROBABLE MINIMUM SPECIFIC ENERGY 
c;..UTION SECNO= 20.000 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 20.000 PROFILE== 6 CRITICli.L DEPTH ASSUMED 
CAUTION SECNO== 20.000 PROFILE: 6 PROBP..BLE MINIKUM SPECIFIC ENERGY 
C!'i.UT!ON SECNO= 20.000 PROflLE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO"' 20.000 PROFILE"' 7 CRITICAL DEPTB ASSUMED 
CAUTION SECNO= 20 000 PROFILE= 7 PROBABLE MINIMUM SPECIFIC ENERGY 
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CAUTION SECNO= 20.000 PROFILE= 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 20.000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 20.000 PROFlLE= 8 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 20 000 PROFILE= 8 20 TRIALS ATTEMPTED TO BALANCE \ISEL 
CAUTION SECNO= 20.000 PROFILE" 9 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 20.000 PROFILE"' 9 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 20.000 PROF ILE= 9 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO"' 20.000 PROFILE,,,10 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 20.000 PROFILE=lO PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 20.000 PROFILE:ol0 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTIOt-1 SECNO= 20.000 PROFILE=l 1 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO= 20.000 PROFILE=ll PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 20.000 PROFILE=ll 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 20 000 PROFILE=12 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 20.000 PROFILE,,,12 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 20.000 PROFILE,,,12 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO= 20.000 PROFILE:13 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO== 20.000 PROFILE=l3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 20.000 PROFILE::13 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO"" 20.000 PROFILE=l4 CRITICAL DEPTEI ASSUMED 
CAUTION SECNO= 20.000 PROFILE::114 PROBABLE MIHIMUH SPECIFIC ENERGY 
CAUTION SECNO= 20.000 PROFILE=14 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 22.000 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 22.000 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO"' 22.000 PROFILE: 6 CRITICAL DEPTH ASSU,MBD 
CAUTION SECNO= 22.000 PROFILE:: 6 MINIHUH SPECIFIC ENERGY 
CAUTION SECNO= 22.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO= 22.000 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 22.000 PROFILE= 8 CRITICAL DEPTH ASSu°MED 
CAUTION SECNO= 22.000 PROFILE" 8 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 22.000 PROFILE= 9 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO= 22.000 PROFILE" 9 MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 22.000 PROFILE,,,10 CRITICAL DEPTH ASSUMED 
CAUTION SECNO: 22.000 PROFILE=lO MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 22.000 PROFILE=ll CRITICAL DEPTH ASSUMED 
C,\UTION SECNO"' 22.000 PROFILE=ll MINIMUM SPECIFIC ENERGY 
CAUTION SECNO"' 22.000 PROFILE=12 CRITICAL DEPTH ASSUMED 
CAUTION SECNO"' 22.000 PROFILE,,,12 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= ~2.000 PROFILE=!) CRITICAL DEPTH ASSUMED 
CAUTION SECNO= !' 000 PROFILE=13 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 22. 000 PROFILE= U CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 22.000 PROFILE,,,1-1 MINH1UM SPECIFIC EHERGY 

CAUTION SEC NO= 23.000 PROFILE=ll CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 23.000 

' 
PROFILE:11 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 23.000 PROFILE=12 CRITICAL DEPTH ASSUMED 
CAUT ro~ SECN'O=< 23 ooo PROFILE"'lZ MINIMUM SPECIFIC EN'ERGY 
CAUTION SECNO:i 2J.ooo PROFILE=l) CRITICAL DEPTH ASSUM.ED 
CAUTION SECNO= 23.000 PROFILE=13 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 23.000 PROFILE= U, CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 23.0oo PROF I LE"' 1-1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 24.000 PROFILE= 2 CRITICAL DEPTB ASSUMED 
' 
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CAUTION SECNO= 24.000 PROFILE= MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 24.000 PROFILE= ) CRITICAL DEPTH ASSUUED 
CAUTION SECNO= 24.000 PROFILE= MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 24 000 PROFILE= ' CRITICAL DEPTB ASSUMED 
CAUTION SECNO= 24.000 PROFILE= ' MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 24.000 PROF!LE= 5 CRITICAL DEPTB ASSUMED 
CAUTION SECNO:::ic 24.000 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CALiTlON SECNO= 24.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 24.000 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO::: 24.000 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 24.000 PROFILE= MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 25.000 PROF I LE= ) CRITICAL DEPTB ASSUMED 
CAUT!OH SECNO= 2 5. 000 PROFILE= MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 25.000 PROF I LE,. CRITICAL DEPTH ASSUMED 
CAUTION SECNO: 25.000 PROF I LE,. ' MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO: 25.000 PROFILE"' 5 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO: 25 .000 PROFILE: 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECHO= 25.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO: 25.000 PROFILE: 6 MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 25.000 PROFILE: 7 CRITICAL DEPTH ASSUUED 
CAUTION SECNO= 25.000 PROFILE"' 7 MINIMUU SPECIFIC ENERGY 
CAUTION SECNO= 25.000 PROFILE= a CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 25.000 PROFILE= ' MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 25.000 PROFILE= 9 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 25.000 PROFILE= 9 HINIHUM SPECIFIC ENERGY 
CTI.UT ION SECNO: 25.000 PROFILE=-10 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 25.000 PROFILE= 10 MINIMUM SPECIFIC ENERGY 
CJI..UTION SECNO= 25.000 PROFILE=ll CRITICJI..L DEPTH ASSUMED 
CAUTION sECNO: 25.000 PROFILE=ll MINlttuM SPECIFIC ENERGY 
CAUTION SECNO= 25.000 PROFILE=12 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 25.000 PROFILE=>12 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 25.000 PROFILE=l3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 25 000 PROFILE=13 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 25.000 PROFILE::ilJ CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 25.000 PROFILE:14 MINIMUM SPECIFIC ENERGY 
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THIS RUN EXECUTED 28JUL92 11:50:5( 
... *ft •• *. ft ft •• ft It***"'***,.""*.,.. ft.**. ft •• ft. 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.0; February 1991 .................................................... 
Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 EXISTING BYPASS DIVERSION (POND-JUNCTION) 10-YEAR 
T3 JTP 10/)~/86 [RATIRGEE2.8EC] REVISED DEH 9/22/89, 7/17/92 BAS 

Jl !CHECK INQ tfINV !DIR STRT METRIC HVINS Q WSEL FQ 
I 

2-0 766.80 

J2 HPROF !PLOT PRFVS XSECV XSECH FM A.LLDC IBW CHNIH !TRACE 

LO -1.0 

J) VARIABLE CODES FOR SUMMARY PRINTOUT 

150.0 

KC 0.015 0.015 0.015 
QT LO 620. 620. 620. 620. 
Xl 2). 6 2 B, 150. 170.01 0. 0. 0. 
BT 4. 15 0. 771. 5 769. 159.5 771. 5 769. 160.5 771. 5 769. 
BT 170. 01 771. 5 769. 
GR 7 71. 5 lJOO. 7 71. 5 150. 760.7 150.01 760.7 15 9. 5 760.7 160.5 
GR 760.7 170. 771. 5 170.01 771. 5 200. 

Xl 2 3. 63 • 1 • 1 .1 
X2 1. 
X5 - 4. '. 25 .25 .25 .25 

QT .. 50, 100. 150. 200 • 
Xl 23.93 4. 100. 10 B. 2 3 0. 30. 30, 
BT 2. 100. 780. 711. 67 108.2 780. 77 1. 67 
GR 771. 1 100. 760.7 100.1 760.7 108.1 771. 1 108.2 

Xl 5. 0 11. 100. 108.5 1.0 1.0 1.0 , 5 7 
BT 2. 0 100. 7 BO. 0 771.67 108.5 7 BO. 77 1. 67 
GR 771. 1 100. 766.1 100.5 766.1 101. 765.1 101. 1 763.85 102.5 
GR 76).56 104.25 763.85 106. 7 65. 1 107.5 7 6 6. l 107.51 766.l 108.0 
GR 771. l 108. 5 

Xl 5. 1 100. 100. 100. • 51 
X2 1. 
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Xl 5. 2 300. I 300. 300. .60 
X2 l. 

Xl 5. 3 60. 60. 60. • 2 3 
X2 l. 

Xl 5. 4 6. 0 100.25 108.25 1. l. l. 
BT '. 100.25 7 7 5. 0 7 71. 9 108. 2 5 7 7 5. 0 771. 9 
GR 778.0 100. 771. 9 100.01 764.9 100.02 7 6 4. 9 108.02 771. 9 108.03 
GR 780.0 108.04 

Xl 5. 5 25. 2 5. '5. .80 
X2 l. 
XS _,_ • 08 .09 • 11 • 14 

Xl 5. 6 4. l 00. 109.2 2. '. ,. 
BT '. 100. 7 7 5. 771. 109.2 7 7 5, 771. 
GR 771.0 100. 7 6 5. 100.1 76 5, 109.1 7 71. l O 9. 2 

Xl 5. 7 20. 20. 20. 
X2 l. 

NC • 04 • 04 • 0 3 5 • l • 3 
Xl 5. B 4. 100. 109.2 1. l. l. 
GR 7 71. l 00. 7 6 3. 100.1 7 6 J. 109.1 7 71. 109.2 

QT 4. 615. 615. 615. 61 S, 
Xl 28.99 I B • 128. 14 8. 1 20, 20, 20, 
GR 7 7 4 • 100. 7 7 2. 150. 76 5. 1 7 S. 760. 185. 760. 205. 
GR 7 6 5. 215. 772. 240. 774. 295. 
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THIS RUN EXECUTED 28JUL92 11:51:0i 
JO II** Ir*••"*** II•** II II·• II Ir I,. ,t •II** II II"'** Ir Ir Ir Ir 

HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1991 
.......................... ***"""'"* *"*" 

NOTE- ASTERISK ( • I AT LEFT OF CROSS-SECTION NUMBER INDICF\.TES MESSAGE IN SUMMARY OF ERRORS LIST 

JTP 10/30/86 [RATINGEE 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIH Q cwsr:1 CRIWS EG lO*KS VCH AREA .au.:; 

23.620 0.00 771.50 769.00 760.70 620.00 766.80 o.oo 767. 20 4. 4 6 5, 0 8 121.97 293.70 
2).620 0.00 771. 50 769,00 760.70 620,00 766.80 0.00 767.20 4. 4 6 5. 08 121.97 293.70 
23.620 0.00 771.50 769.00 750.70 520.00 755.30 u,uu 767.20 . . , s. o a 121.97 293.70 'ii• "ilC 

23.620 0.00 771.50 769.00 760.70 620.00 766.80 0.00 767.20 4 • 4 6 5. 0 8 121.97 293.70 
I 

23.630 0. 10 771. 50 769.00 760.70 620.00 767.05 o.oo 767.42 3.98 4. e's 126.97 310.83 
23.630 0.10 771.50 769.00 760.70 620.00 767.05 0.00 767.42 J. 98 4. 8 8 126.97 310.83 
23.6]0 0.10 771.50 769.00 760.70 620.00 767.05 0.00 767.42 J. 98 4. 8 8 126.97 310,83 
23.630 0.10 771. 50 769.00 7 60. 7 0 620,00 7 67. 05 0.00 767.42 J. 98 4.88 126.97 310.83 . 23.930 JO.OD 780.00 771. 67 7 60. 7 0 50. 00 767.41 o.oo 767.43 0.25 0.92 5 4. 15 99.53 
23.930 JO.OD 780.00 771. 67 760.70 100.00 767.38 o.oo 767.43 1.02 1. 86 5 3. 8 4 98.80 
23.930 30.00 780.00 77 1. 67 760.70 150.00 767.31 0.00 767.43 2. 37 2. 8 2 5 3. 2 8 97.53 
23.930 J0.00 780.00 771.67 760,70 200.00 767.21 o.oo 767.43 4. 37 3 . 8 l 5 2. 4 6 95.65 

5.000 1.00 780.00 771.67 764.13 50.00 767.31 0.00 767.43 4.42 2. 718 17.98 2 3. 7 8 . 5.000 1.00 780.00 771. 67 764.13 100.00 766.60 766.60 767.56 41. 50 7. 8 8 12.68 15. 5 2 
5.000 1.00 780.00 771.67 764.13 150.00 767.22 767.22 768.39 44. 01 8. 6 5 17.34 2 2. 61 . 5.000 1.00 780.00 771.67 764.13 200.00 7 67. 7 2 767.72 769 .11 4 5 • 3 9 9. 4 8 2 1. 10 29.68 

5.100 100.00 780.00 772.18 764.64 50,00 767.29 0.00 767. 49 9.00 3. 58 13. 9 8 16.67 
5.100 100.00 780.00 772.18 764.64 100.00 7 67. 11 767.11 768.07 41. 50 7. 8 8 12. 6 8 15. 5 2 
5.100 100.00 780.00 772.18 764.64 150.00 767,73 767.73 768.90 44.01 8. 6 5 17.34 22.61 
5.100 100.00 780.00 772.18 764.64 200.00 768.23 768.23 769.62 4 5. 3 9 9. 4 8 2LlQ 29.66 

5.200 300.00 780.00 772.78 765.24 50.00 767.52 o.oo 767.82 13. 66 4. 3 5 11. 49 1 3. 5 3 
5.200 300.00 780.00 772.78 765.24 100.00 768.]0 0.00 768.87 18. 60 5.66 17.66 23.19 
5.200 300.00 780.00 772.78 765.24 150.00 769.10 0.00 769.75 19.72 6. 4 7 23.20 J J. 7 8 
5.200 300.00 780.00 772.78 765.24 200.00 769.72 0.00 770.51 20.89 7 . 11 28.12 43.76 

5.300 60.00 780.00 773.01 765,47 so.oo 767.5) o.oo 767.92 HI. 85 4, 97 10.07 11. 22 
5,300 601. 00 780.00 773.01 765.47 100.00 768.41 0.00 769.00 23.80 6. 18 16.17 20.50 
5.300 60.00 780.00 773.01 765.47 150.00 769.14 0.00 769.87 23.50 6.90 21. 7 5 ]0.94 
5.300 60.00 780.00 773.01 7 65. 4 7 200.00 769.77 0.00 770.64 23.95 7. 4 9 26.72 40.87 
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SECNO XLCH ELTRD ELLC ELHIN Q CWSEL CRIWS EG lO*KS VCH AREA .OlK 

• 5.400 l. 0 0 775.00 771. 90 764.90 50.00 767.85 0.00 767.92 1.64 2. 12 23.60 39.00 
5. 4 00 1. 00 775.00 771. 90 764.90 100.00 76B.85 0.00 769.00 2. 7 9 3. 16 3 1. 62 59.89 
5. 4 00 1.00 775.00 771.90 764.90 150,00 769.63 0.00 769.88 3. 72 3. 96 J 7. 9 4 77.75 
5. 4 00 l. 00 775.00 771.90 764.90 200.00 770.32 o.oo 770.65 4. 52 4. 61 4 3. 4 2 94.0J 

5.500 2 5, 00 775.00 772.70 765.70 50.00 7 67. 9 3 0.00 768.05 3.83 2, 8 1 17. 82 2 5. 5 6 
5.500 2 5. 0 0 775.00 772.70 765.70 100.00 768.94 0.00 769. 17 4.99 J, B6 25.90 4 4. 7 5 
5.500 25.00 775.00 772.70 765.70 150,00 769.74 0.00 770.08 5. 8 7 4. 64 3 2. J 6 61. 94 
5.500 25.00 775.00 772.70 765.70 200 .00 770.46 0.00 770.88 6. 5 5 5.25 38.08 7 B • 1 5 

5.600 2.oo 775.00 771. 00 765.00 5 o. oo 768.00' 0.00 768.05 1. 57 1. 84 2 7. 12 39.89 
5.600 2.00 775.00 771.00 765.00 100.00 769.05 0.00 7 69. l 7 2. 7 2 2. 7 2 3 6. 7 5 60.61 
5.600 2.00 775.00 771. 00 765.00 150.00 769.90 0.00 770.08 3. 6 7 3. J7 4 4. 5 l 7 8. J 2 
5.600 2.00 775.00 771.00 765.00 200.00 770.65 0.00 770 89 4. 4 7 3. 8 9 51.)9 94.55 

5.700 20.00 775.00 771. 00 765.00 50.00 7€1!.00 0.00 768.05 1. 56 1. 84 27.17 39.99 
5. 7 00 20.00 775.00 771.00 765.00 100.00 769.06 0.00 769.17 2. 7 1 2. 7 2 3 6. 8 2 60. 7 7 
5.700 20.00 775.00 771.00 765.00 150.00 769.91 0.00 770.08 3. 6 5 3. 3 6 4 4. 5 9 7 8. 5 2 
5.700 20.00 775.00 771.00 765.00 200.00 770.66 0.00 770.89 4. 4 5 3. 8 8 51. 49 94.79 

5.800 1. 00 0.00 0.00 763.00 50,00 768.04 0.00 768.06 2. 08 l. l 0 45.66 3 4. 69 
5.800 1.00 o.oo 0.00 763.00 100.00 7 69. 1 J 0.00 769.18 4.97 l. 80 5 5. 6 4 44.86 
5,800 1.00 o.oo 0.00 763.00 150.00 770.01 0.00 770.09 7.92 2. 3 6 63. 68 5 3. 2 9 
5.800 1.00 0.00 0.00 763.00 200.00 770.78 0.00 770.91 10.79 2. 8 2 70.80 60.87 

28.990 20.00 0.00 o.oo 760.00 615.00 768.01 0.00 768.08 2. 7 J 0.00 302.84 372.37 
28.990 20.00 o.oo 0.00 760.00 615.00 769.14 0.00 769.18 l. 55 0.00 376.63 494.41 
28.990 20.00 0.00 0.00 760.00 615.00 770.07 0.00 770.10 l. 01 0.00 444.79 612.41 
28.990 20.00 o.oo 0.00 760.00 615.00 770.90 0.00 770.92 0.71 o.oo 509.97 729.60 
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JTP 10/30/86 [RATINGEE 

SUHHARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCB 

2J.620 620.00 766.80 0.00 o.oo o.oo 20.00 o.oo 
23.620 620.00 766.80 0.00 0.00 0.00 20.00 0.00 
23.620 620.00 766.80 0.00 0.00 o.oo 20.00 o.oo 
23.620 620.00 766.80 0.00 o.oo 0.00 20.00 0.00 

23.630 620,.00 767.05 0.00 0.25 0.00 20.00 0. 10 
• 23.630 620.00 767. 05 o.oo o. 2 5 0.00 20.00 0. 10 
• 23.630 620.00 767.05 0.00 a. 2 s ,o.oo 20.00 0. 10 

2).630 620.00 767.05 0.00 O. 2 5 IO. 00 20.00 0.10 

23.930 SO.OD 767.41 0.00 0.36 o.oo 8. 13 JO.DO 
• 23.930 100.00 767.38 -0.04 0.33 0.00 8. 13 30.00 

23.930 150.00 767.Jl -0.07 0.26 o.oo 8. 1J J0,00 
23.930 200.00 767.21 -0.10 a. 16 0.00 8.13 JO. 00 

s.ooo 50.00 767.31 0.00 - 0. 11 o.oo 7. 6) 1.00 
5.000 100.00 766.60 -0. 7 1 -0.78 0.00 6.50 1.00 
5.000 150.00 767.22 0.63 -0.08 0.00 7. 61 1.00 
5.000 200.00 767.72 0.49 0. 51 0.00 7. 71 1.00 

5.100 50.00 767.29 0.00 -0.02 0.00 7. 5 2 100.00 
5.100 100.00 767.11 -0. 18 0. 51 o.oo 6. 50 100.00 
5.100 150.00 767.73 0.6) O. 51 o.oo 7. 61 100.00 
5. 100 200.00 768.23 0.49 0. 5 1 0.00 7. 71 100.00 

5.200 so'. oo 767.52 0.00 0.2) o.oo 6. 4 8 300.00 
s.200 100.00 768.)8 0.85 1. 2 7 0.00 7.62 300.00 
5. 2 00 150.00 769.10 0.72 1.] 6 0.00 7.76 300.00 
5.200 200.00 769.72 0.63 1. so o.oo 7. 89 JOO.OD 

5. 3 0 0 SO.DO 767.53 0.00 o.01 0.00 6.46 60. 00 
5. 3 00 100.00 768.41 0. 87 0.03 o.oo 7. 511 60.00 
5.300 150.00 769.14 0. 7 J 0.04 o.oo 7. 7 J 60. 00 
5.300 200.00 769.77 0. 64 0.05 o.oo 7. 85 60.00 

5.400 50.00 767.85 0.00 0. J 1 o.oo 8.01 1.00 
5.400 100.00 768.85 1. 0 0 0. 4 4 0.00 8.01 1.00 
5. 4 00 150.00 769.6) O. 7 9 0.50 o.oo 0.01 1.00 
5.400 200.00 770.)2 0.68 0. 5 4 o.oo a. o 2 1.00 

' 5.500 50.00 767.9] o.oo 0.08 o.oo a• 0 1 I 25.00 
5.500 100.00 768. 9-1. 1. 01 0.09 0.00 a. 01 2 5. 00 
5. 5 00 150.00 769.74 o. a 1 o. 11 0.00 8. 0 l 25.00 
5.500 200.00 770.46 0.71 0. 14 o.oo a. 01 25.00 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS Taewro XLCH 

5.600 50.00 768.00 0.00 0. 07 O. 00 9. 10 2.00 
5.600 100.00 769,05 1.06 a. 12 0. 00 9. 14 2.00 
5.600 150.00 769.90 0.85 0. 16 0. 00 9. 16 2.00 
5.600 200.00 770.65 0.75 0.19 0. 00 9.19 2.00 

5.700 50.00 768.00 o.oo o.oo o.oo 9.10 20.00 
5,700 100.00 769.06 1.06 0.01 0.00 9. 14 20.00 
5. 700 150.0Q 769.91 0.85 a. a 1 0.00 9. 16 20.00 
5. 7 00 200.00 770.66 0.75 0. 0 l 0. 00 9. 19 20.00 

5.800 50,0Q 768.04 0.00 0,04 0, 00 9. 1 3 1.00 
5.800 100.00 769. lJ 1. 09 0.07 0, 00 9. 1 5 1.00 
5.800 150.00 770.01 a.ea 0.10 0.00 9.18 1.00 
5.800 200.00 770.78 a.11 0.12 a. oo 9. 19 1.00 

28.990 615,0Q 768.01 0.00 -0.03 0. 00 61. 51 20.00 
28,990 615.0Q 769 .14 1. 13 0. 0 1 0, 00 6 9. 5 5 20.00 
28.990 615.00 770,07 0.93 0.06 0. 00 76.23 20.00 
28.990 615.00 770.90 0.82 0. 11 0. 00 82.11 20.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

NOTE S ECNO.,, 23.6)0 PROFILE"' 1 WSEL BASED ON X5 CARD 
NOTE SECNO=- 23.630 PROFILE= 2 WSEL BASED ON X5 CARD 
NOTE SECNQs 23.630 PROFILE: 3 WSEL BASED ON X5 CARD 
NOTE SECNQ:s 23.630 PROFILE: 4 WSEL BASED ON X5 CARD 

WARNING SECNO= 23,930 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO: 23.930 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILEa 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO=- 5.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SEC NO,.. 5. 000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO .. 5. 000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC EHERGY 
CAUTION SECNQ• 5. ggg PROFILE= 2 20 TRIALS ll.'T"T~Mt>'l'J:'n TO Rll.T.ll.Nf"'~ WSEL 
CAUTION SECNO .. 5.000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO• 5.000 PROFILE-= J PROBABLE MINIHUH SPECIFIC ENERGY 
CAUTION SECNO• 5.000 PROFILE.,. ) 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO• 5.000 PROFILE= ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO• 5,000 PROFILE• ' PROBABLE HINIHUH SPECIFIC ENERGY 
CAUTION SECNO• 5. 000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO .. 5.100 1:"ROFILE• 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.100 1:"ROFILE: 2 PROBABLE MINIMUM Sl:"ECIFIC ENERGY 
CAUTION SECNO., 5.100 1:"ROFILE• 2 20 TRIALS ATTEHPTED TO BALANCE WSEL 
CAUTION SECNO• 5.100 PROFILE• CRITICAL DEPTH ASSUMF;O 
CAUTION SECNO• 5.100 PROFILE• J PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO• 5. 100 PROFILE,. J 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAU'l'ION SEC NO.., 5 . 10 0 PnorrLR• 4 Ct\IT!CAJ, llEP1'11 A09UHED 
CAUTION .SECNO• 5. 100 PROFILE• ' PRODAllLE MINIMUM SPECIFIC ENEIIG'i 
CAUTION SECNOsi 5.100 PROFILE= ' 20 TRIALS A'l'TEHPTED TO BALANCE \ISEL 

WARNING SECN0 00 5.200 PROFILr• 2 CONVEYANCE Clll\NOE OUTSIDE ACCEPTABLE RA.NOE 
WARNING SECNO• 5.200 1:"ROFILE• 3 CONVEYANCE CHANGE OUTSIDE ACCEP'fABLE RANGE 
WARNING SECNO• 5.200 PROFILE• ' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

' 
' WARNING SECNO= 5.400 PROFILE• 1 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO"' 5.400 PROFILE,. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOa 5.400 PROFILE= J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOa 5.400 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO= 5.500 PROFILE: 1 WSEL BASED ON XS CARD 
WARNING SECNO• 5.500 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
NOTE SECHO .. 5. 50 0 PROFILE= 2 WSEL BASED OH X5 CARD 
NOTE SECNO• S. 50 0 PROFILE= WSEL BASED ON XS CARD 
NOTE SECNO= 5. 500 PROFILE= ' WSEL BASED OH X5 CARD 

WARNING SECNOa 5.600 PROFILE= 1 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO• 5.BOO PROFILE= 3 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 5.BOO PROFILE= 4 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
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WARNING SECtiO• 28.990 PROFILE" CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 28.91:10 FROFILE• 2 CONVEYANCE CBANGE OUTSIDE ACCEPTJl,.BLE RAHG£ 
WARNING SECNO• 28.990 PROFILE" J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNQa 28.990 PROFILE"' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

I 
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WATER SURFACE PROFILES 
VERSION OF NOVEMBER 1976 
UPDATSD MAY 19B4 

l-AUG-90 TIME 16:25:09 
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X 
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X 
X 
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U.S. ARMY CORPS OF ENGINEERS 
TBE BYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITED 
DAVIS, CALIFORNIA 95616 
(916) 440-2105 {FTSj 448-2105 



l-AUG-90 16:25:12 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 
ERROR CORR -
ltODIFICATION -

01,02,03,04,05,06 
50,51,52,5],54,55 

SPLIT FLOW BEING PERFqRMEO 

SF 

•• 
1984 

JC 
JP 

SPLIT FLOW OPTION WILL BE UTILIZED TO ANALYSE DIVERSION AT ELM ST. 

TC 
cs 
CR 
CR 
CR 

RATING CURVE 
16 7. 7 
o. 779.0 

350. 
600. 

CR20000. 

7 92 so 
792.72 

800.0 

200. 1. 

METHOD 
7. 7 - l. 

100. 7 92. 13 

400. 792.55 
700. 792.80 

I 

15 0. 792.24 200. 792.33 2 50. 
4 5 0. 7 92. 60 500. 792,64 5 50. 
800. 7 92. 87 900. 792.94 1000. 

• 
PAGE l 

THIS RUN EXECUTED l-AUG-90 16:25:12 

792.39 
792.68 

7 9 3. 
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C 
Tl ARCADIA CREEK HYDRAULIC At,IALYSIS 
T2 WEST EHD DIVERSION ANALYSlS AHD HYDRAULICS 
TJ (WE.HEC2] DEH J/1)/90 

Jl ICHE.CX lNQ NJNV !DIR STRT METRIC RVINS Q WSEL FQ 

0. 2. 0. D. 0. 000000 o.oo o.o 0. 782.200 0.000 

J2 NPROF I PLOT PRFVS XSECV XSECH rn ALLDC IBW CBNIM !TRACE 

1. 000 0.000 -1.000 0. 000 0.000 0.000 0.000 Q.000 0.000 0.000 

J) VARIABLE COOES FOR SUMMARY PRINTOUT 

150.000 0.000 0.000 0.000 0.QQO o. ocio 0.000 0,000 0.000 0.000 

HC 0.015 a. o 1 s 0. 0 15 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
QT ' DOD 595.000 860.000 985.000 1275.000 100.000 200. ooo 300.000 400.000 0.000 

BEGIN SECTION '0' 
Xl 1. 000 4.000 200.000 207.200 0.000 0.000 0.000 0.000 0.000 0.000 
BT 4,000 200.000 786.000 783.600 200.100 786.000 703.600 207.100 786.000 783.600 
BT 207 .200 786.600 78).600 0.000 0.000 0.000 0.000 0.000 o.aoo 0.000 
GR 786.000 200.000 778.100 200.100 778.100 201. ioo 786.000 201.200 0.000 0.000 

ENO SECTION 'O' 
Xl 1 100 0.000 0.000 0.000 65.000 65.000 65.000 0.000 0.000 0.000 
X2 0.000 0 ODO 0.000 0.000 0.000 0.000 1.000 0.000 0.000 a.coo 

BEGIN SECTION 'p' 
Xl 2.000 4.000 200.000 207.000 1.000 1.000 1.000 0.000 0.000 0.000 
X2 0.000 0 .~OD 0.000 783.600 787.000 0.000 0.000 0.000 0.000 0.000 
BT 4. 0 0 0 200.000 787.000 783.100 200.100 787.000 783. 100 206.900 787.000 783.100 
BT 2 D7 DDO 787 .000 783.100 0.000 0.000 0.000 0. ooo 0.000 0.000 0.000 
GR 787.000 200.000 778.100 200.100 778.100 206.900 787.000 207.000 0.000 0.000 

END SECTION 'p' 

Xl 2,100 0.000 0.000 0.000 177.000 177.000 177.000 0.000 1.400 0.000 
X2 0 0 00 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0. ooo 

BEG!tl SECTION 'Q' 

Xl J. 000 9 DOO 100.000 116.400 1.000 1. 000 1.000 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 ., 7 ooo 100.000 790 000 179.000 105.000 790.000 782.900 106.600 790.000 785.600 
BT 108,200 790.000 786.100 109.700 790.000 785.600 111.400 790.000 782.900 116.40C 
BT 790,000 779.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 799 000 100 000 782.900 105.000 779.900 105.100 779.900 106.600 779.400 108.200 
GR 779 6DD 109 700 779.900 111.300 782.900 111.400 790.000 116.400 0.000 0.000 
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Xl ).100 0.000 0.000 0.000 86.000 86.000 86.000 0.000 0.560 0.000 
X2 0.000 o.qoo 0.000 0.000 0. 000' 0.000 1. 000 0. 000 0.000 0.000 

Xl 3. 2 00 0.000 0.000 0. 000 86.000 86.000 86.000 0.000 0.560 0.000 X2 0.000 0.000 o. 000 0. 000 0.000 0.000 1.000 0.000 0.000 0. 000 
.<5 -4.000 Q.6)0 0.630 o. 6) 0 0.630 0.000 0.000 ,..,.a. ooo 0. 000 0.000 

Xl 3.300 0.000 0.000 0. 000 86.000 86.000 86.000 0.000 0.560 0.000 X2 0 000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 3 • 4 00 0.000 0.000 0.000 86,000 86.000 86.000 0.000 o.sGo 0.000 X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

END SECTION 'Q' 
Xl ),500 0.000 0.000 0.000 86.000 B6.000 86.000 0.000 0.560 0.000 .{2 Q.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

NC 0 015 0.015 0.015 0. 100 0.)00 0.000 0.000 0.000 0.000 0.000 BEGIN SECTION • R • 
Xl 4.000 9.000 100.000 106.020 l.000 1.000 1.000 0.000 0.000 0.000 
BT -1.000 100.000 795.000 1S2.900 100.010 795.000 7B5.900 101.500 795.000 787.900 
BT 0.000 10).000 795,000 788.250 104.500 795,000 787.900 106,000 795 .000 785.900 
BT 0.000 106.010 795.000 782.900 a. o oo 0.000 0.000 0.000 0.000 0.000 
GR 795 000 100.000 785.900 100.010 782.400 100.020 782.200 101.500 782.400 103.000 
GR 182.400 104.500 182.200 106.000 785.900 106.010 795.000 106.020 0.000 0.000 

Xl 4. 100 0.000 0.000 0.000 90.000 90.000 90.000 0.000 - 1. o oo 0.000 
X2 0.000 o,. 000 0. 000 0.000 0. 000 0.000 1.000 0.000 0.000 0.000 XS -4.000 0.400 0. 4 5 0 0.450 0. 5 00 0.000 0.000 0.000 0.000 0.000 

Xl 4 200 0.000 0. 000 0.000 100.000 100.000 100.000 0.000 0.500 0.000 X2 0,000 0.000 0.000 0. 000 o. 000 0.000 1.000 0.000 0.000 0.000 
XS _, 000 0. 3 3 0 0. 3 3 0 0.)70 0.400 0.000 0.000 0.000 0.000 0.000 

END SECTION 'R, 

Xl 4.. JOO 0.000 a .oao 0.000 137.000 137.000 137. 000 0.000 0.500 0.000 
X2 0,000 0.000 o. oao 0.000 0. 000 0.000 1.000 0.000 0.000 0.000 
X5 -4.000 o. 2 go 0. 300 0.)20 0.320 0.000 0.000 0.000 0.000 0.000 

NC 0.015 0 015 0. 0 l 5 a. 100 0.300 0.000 0.000 0.000 0.000 0.000 
BEGIN UNNAtlEO SECTION 

:n 5.000 5 .
1
000 200.000 206.900 1.000 1. 000 1.000 0.000 0.000 0.000 

X2 0.000 0.000 0, 000 788.800 795. 000 0.000 0.000 0.000 0.000 0.000 
GR 795,000 200.000 782,600 200.100 782,200 203.500 782.600 206.800 795,000 206.900 

END UNNAMED SECTION 
Xl 5.100 0.000 0.000 0.000 185.000 185.000 185.000 0.000 0.800 0.000 
,{ 2 0.000 0.000 0.000 791.000 795.000 0.000 0.000 0. 000 0.000 0.000 
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aEGIN SECTION, 'R-R' 
Xl 6,000 4. ciao 200.000 210.000 1.000 1.000 1.000 0. 000 0.000 0.000 
GR 795.000 200.000 783 .000 200.100 703.000 209.900 795.000 210.000 0.000 0.000 

SB 0 000 a .17 3 a J. 000 0.000 10.000 0.000 50.000 0.000 784.000 783.000 
MODEL SECTION' 'R-R' AS SPECIAL BRIDGE 

:u 6.100 0.000 0.000 o.oao 110.000 110.000 110,000 0.000 1.000 0.000 
:<2 0.000 0.000 1. 00 0 789.000 795.000 0.000 0.000 0.000 0.000 0.000 

BEGIN UN!t.MEO SECTION 
Xl 1.000 1 l .0{)0 1'00.000 106.420 1.000 1.000 1.000 0.000 0.000 0.000 
BT 2.000 100,QlQ 795,00IJ 792,JOO 10!L410 795.000 792.JOO 0,000 0.000 0.000 
GR 795.000 100.000 792.300 100.010 787.700 100.020 787.700 100.400 786.400 100.410 
GR 784,000 10).200 786.400 lOS.900 7B7.700 106.000 787.700 106.400 792.JOO 106.410 
GR 795,000 106 .;420 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 7.100 0.000 0.000 0.000 90.000 90.000 90.000 0.000 0.500 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 7.500 6.000 100.000 106.010 1.000 1.000 1.000 0. 00 0 0.000 0.000 
BT 2.000 100.900 795.000 791.400 106.000 795.000 791.400 0.000 0.000 0.000 
GR 795.000 100.000 791,400 100.010 784.500 100.50~ 784.500 105.500 791.400 106.000 
GR 795.000 106.010 0 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Xl 1.600 6.000 100.000 106.010 70.000 70.000 70.000 0.000 0.000 0.000 
BT 2.000 100.000 795.000 791.400 106.000 795.000 791.400 0.000 0.000 0.000 
GR 795.000 100.000 791.000 100.010 785.000 100.500 785.000 105.500 791.400 106.000 
GR 795.000 lC.6 .010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

QT 0.000 0.000 0.000 0.000 0.000 985.000 985.000 985.000 985.000 0.000 
NC 0.064 0.064 0 02 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
.{l 7 7 0 D 10.000 395 500 404.600 10.000 10. 000 10.000 0.000 -1.300 0.000 
GR 794,000 300.000 791.800 325.000 791.800 .195.500 786.900 395.600 786.200 400.000 
GR 787.100 404.500 791.800 404.600 791.800 d.48.500 ?91.800 600.000 794.000 650.000 

Xl 8.000 10.000 395.500 404.600 50.000 50.000 SO.ODO 0.000 0.000 0.000 
GR 794.000 300.000 791.800 325.000 791.800 395.500 786.900 395.600 786.200 400.000 
GR 787,100 404.500 791 BOO 404.600 791.800 448.500 791.800 600.000 794.000 650.000 
EJ 0,000 0 ODO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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THIS RUN EXECUTED l-AUG-90 16:JJ:33 
.. "* ...................... ,. *"" .................... ,. ,. .. '*,. .,. ......... ,.,.,. ......... 

HEC2 RELEASE DATED Nov 76 UPDATED MA'! 1984 
ERROR CORR - 01,02,0),04,05,06 
MODIFICATION 50,51,52,5),54,55 

............................... ,,, ............ ,. ............... 11 .. ,. ... ,.,.,.,.,..,., ........ 

t~QTI;.- AS'I:ERISK I ' l AT LEF'I OF CROSS-SECTION NUHBER 1NDICATES MESSAGE Ill SUMMARY OF ERRORS LIST 

ECZ] OEH )/1)/90 

SUtH{hRY E'RI1\TOUT TAD LE '50 

SECNO XLcHI ELTRD ELLC ELttI N Q CWSEL CRIWS EG lOK*S vca AREA .OlK 

1.000 0.60 7B6.00 783.60 77 8. 10 287.47 762-20 0.00 783.73 42.74 9.94 2 8. 9 1 43.97 
1 ClOQ 0 00 786.00 783.60 77 8. 10 300.73 782.40 0.00 783.93 41. 26 9. 91 J0.33 46.82 
1 000 0.00 786.00 783.60 77 8. 10 306. JS 782.40 0.00 783.98 4 2. a 2 10.10 3 O. 3 3 46.82 
1.000 0 00 786.00 7SJ.60 778.10 314.45 782.40 0.00 784.07 45.11 10.37 :3 0. 3 3 4 6. 62 

l • l O 0 65.60 786 00 78].60 110. 10 287.47 782.87 0.00 784.00 2 B. 8 3 8. 5 4 3 3. 6 5 5 3. 5 4 
1 100 65.00 786.00 783.60 778.10 300.73 783.02 0.00 784.19 29.01 8.65 3 4. 7 7 5 5. 8 4 
1. 100 65 QO 786.00 703 60 778.10 306.35 783.07 0.00 784.25 29.42 8. 73 3 5. 0 8 s 6. 4 e 
1 100 65.00 786.00 78 3 60 778.10 314.45 783.14 0.00 784.35 2 9. 97 a.as 3 5. 5 5 5 7. 4 4 

2.000 1 00 787.00 783.60 778.10 287.47 782.BO 0.00 784.04 3 2. 5 0 8.93 3 2. 19 50.42 
2 000 1.00 787.00 783.60 778.10 300.73 782-95 0.00 784.22 32.73 9. 0 4 3 3. 2 6 52.57 
2 000 1. 00 787.00 783 60 7 7 8. 10 306.35 782.99 o.oo 784.29 3 3. 21 9-13 3 3. 5 5 53.16 
2 000 1.00 7 8 7. 00 783.60 778.10 314.45 783.07 0.00 784.38 3 3. 5 5 9. 22 3 4. 11 5 4. 2 9 

2 100 177.00 781.00 785.00 779.50 287.47 783.29 783.29 785.20 56.95 11. 0 8 2 5. 9 5 38.09 
2 100 177 , 00 787 00 785,00 779.50 300. 73 783.41 783.41 785.37 5 7. 5 5 11- 2 4 26.75 3 9. 6 4 
2. 10 0 177,00 787.00 785.00 779.50 306. 35 783.46 783.46 785.44 5 7. 8 1 11. 31 27.08 40.29 

' 100 177 oo 787.00 785.00 779.50 314.45 783.53 783. 53 785.55 58.21 11. 41 2 7. 5 5 41. 21 

000 QO 790 00 78 6 10 779.40 287.47 783.58 783.58 785.77 68.65 11.87 24.21 3 4. 7 a 
000 1 00 790.00 786 10 779.40 3 00 73 783.69 783.69 785.97 7 0. 93 12. 12 2 4. 81 3 5. 71 

3 000 00 790.00 786.10 779.40 306.)5 783.71 783.71 786.06 72.76 12.29 24.94 35.91 
),000 1.00 790.00 786.10 779.40 314.45 783.77 783.77 786.18 7 4. 4 4 12.45 25.25 36.45 

3 100 86 00 790.00 78 6 66 779.96 287.47 784.33 704.14 786.35 62.37 11.40 25.23 36.40 
3 10D 86 00 790.00 786.66 779.96 JOO 73 7 84- 52 784. 25 786.57 62.81 11. 4 9 26. 16 37.95 
J, 10 0 86.!)0 790.00 786 66 779.96 306.35 784.65 784.27 786.66 61. 08 11- 37 26.94 39.20 
3 100 86 00 790.00 786 66 779.96 314.45 784.77 784 33 786.80 61. 50 11. 43 27.50 40. 10 

:oo B6.00 7?1) 00 787.22 780.52 287.47 784.96 784.70 786.92 60 .14 11.22 2 5. 63 3 7. 0 7 
:oo e 6 • oo 790 00 787.22 780 52 300.73 785.15 784.81 787. 13 60. 68 ll. 32 26.57 HI. 61 
:co 86 00 790.00 787.22 780.52 306.35 765.28 784.83 787.25 5 9. 5 5 11,24 27. 2 5 39.70 
'ZOO 8G •)0 790.00 78 7 22 780.52 J 14 45 785.40 784.89 797.38 60. 11 11- 31 2 7. 80 40.56 
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SECNO '<LCH, ELTRD ELLC ELMIN Q CWSEL CRIWS !~G lOK*S VCB AREA .ou:. 
J. JO 0 ll 6 00 790.00 787.78 781.08 287.41 785.45 785.26 7 !3 7. 4 6 62.39 11. 40 2 5. 2 2 36.)9 
J JOO 136. 00 790.00 787.78 7B1.08 )00.73 785.64 7B5.J7 7B7.68 6 2. 4 2 11. 46 26.24 JB.07 
J. 3 00 136. 00 790 00 787.78 7 8 1. 08 306.35 785.76 785.]9 7B7.78 61. 4 5 11. 40 26.86 39.08 
J. J 00 !36.00 790.00 787.78 781. 08 314.45 785.89 785.45 7137.92 61.68 11. 4 5 27.46 40.04 

3. 4 0 0 136. 00 790.00 78 8 J4 781.64 287.47 785.96 705.82 7BB.02 6 3. B 2 11. 51 2 4. 9 8 35.99 
J 400 13 5. 00 790.00 788.]4 78 1. 64 300.73 786.16 785.93 7BB.23 63.60 11. 56 26.02 3 7. 71 
3,400 B6.00 790.00 788.)4 781. 64 )06.35 786.27 7B5.95 708.JJ 62.87 11. 5 2 26,59 38,64 
],400 B6.00 790 00 708.)4 781. 64 314.45 786.40 786.0l 7!38.47 62.89 11. 55 27.22 39.65 

J. 5 00 136.00 790.00 788.90 782. 20 287.47 786.51 786.38 7BB.57 6 4. 0 1 11. 5 2 2 4. 9 4 35.93 
J. 5 00 '36 00 790.00 788.9·0 782.20 300.7] 786.70 786.49 7138.78 63.80 11. 5 7 25.98 37.65 
J 500 B6.00 790.00 788.90 7 B 2. 20 306.35 706.79 786.51 708.88 63.80 11.60 26.41 JB.35 
3,500 !36.00 790.00 788,90 782.20 ]14.45 786.92 786.57 7139.02 6 3. 71 11.62 27.06 3 9. 39 

4.000 1 00 795.00 780.25 782.20 287.47 786.46 786.35 7BB.60 5 l. 86 11. 7 4 2 4. 4 B 39.92 
4. 000 1 • 100 795 OD 788.25 782.20 300.73 786.64 786. 42 7BB.82 52.85 11. 8 4 2 5. 4 o 41. 3 7 
4.000 1.00 795.00 788.25 782.20 306.35 786.74 786.46 7B8.9l 5 2 • 9 4 11. 84 25.88 4 2. 1 l 
4. 000 1. 00 795 00 788.25 782.20 314 45 786.86 7B6.52 7B9.05 53.62 11. 89 2 6. 4 5 4 2. 9 4 

4.100 90.00 795 00 7" 2 5 7 8 1. 20 287.47 786.86 0 00 7138.26 3 6. 4 6 9. 5 1 30.23 47.61 
4.100 90.00 795.00 787.25 78 1. 20 300.73 787.09 o.oo 708.57 4J 59 9. 7 7 30.78 ! 5. 55 
4.100 90100 7 9 5, 00 787.25 781. 20 )06.35 787.19 o.oo 7 !l B. 7 2 47.93 9. 92 30.88 44.25 
4.100 90.00 795.00 7 87. 2 5 781.20 314.45 787.JG 0.00 7B8.97 5 2. 4 3 10. 18 30.89 4 J. 4 3 

' 200 100.00 795 00 7B7.75 7 B 1. 70 287 47 787.19 o.oo 7138.64 J 7. 2 8 :) • 68 29.69 47.08 
4 , 2 00 100.;oo 795 00 7B7.75 781. 70 300.73 787.42 o.oo 708.94 40.04 9.88 30.42 47.52 

' 200 100.00 795.00 787,75 781. 70 306.35 787.56 o.oo 709.10 44.53 9.97 3 a. 1 4 45.91 
4 200 l00.00 7 9 5. 00 787,75 781. 70 314.45 787.76 o.oo 709.37 5 2. 4 3 10. 18 30.89 4 J. 43 

4.300 l:J 7. 00 795 00 788.25 782.20 2B7.47 787.48 o.oo 709.01 3 B. 5 9 9.93 28.96 46.28 
4.300 137.00 795.00 788.25 7B2.20 300.73 787.72 o.oo 709.JO 40.61 10.09 29.80 47.19 

' JOO 1]7.00 795.00 788.25 782.20 306.)5 787.88 o.oo 709.47 41 . 2 9 10. 11 Jo. 31 4 7. 6 B 
4. JO 0 1]7J00 795.00 788,25 18 2. 20 314.45 788.08 o.oo 7 09. 7 0 4 7 • 4 5 10. 2 2 30.77 4 5. 6 'i 

5.000 1 00 7 9 5. 00 788.80 782.20 2B7.47 788.25 o.oo 7139.08 19.06 7. 2 9 3 9. 4 6 6 5. 84 
5.000 1 00 7 9 5. 00 7B8.80 7B2.20 300.73 788.57 o.oo 709.38 18.3) 7. 2 3 4 1. 5 8 70.25 
5.000 1. 00 795 00 7B8.80 7B2.20 306.35 788.76 o.oo 709.55 1 7 • 6 4 7 • 1 4 ~ 2. 8 8 7 2. 95 
5,000 l 00 795.00 708,80 782.20 314.45 788.96 o.oo 7 09, 7 9 2 7, 3 8 7.28 43.19 60.09 

5 100 L35 00 7 9 5. 00 791 00 783.00 287.47 788.53 o.oo 7 f3 9. 5 2 2 3. 9 8 7. 9 9 J 5. 9 B 5 8. 7 1 
5. l 00 1B5 00 7 9 5. 00 791.00 783.00 300.73 788.83 o.oo 709.81 2 2. 8 6 7 . 9 1 30.03 6 2. 90 
5.100 1B5.00 7 9 5. 00 791.00 783 00 306. 35 789.0l o.oo 7B9.9G 21. 96 , • 8 l J 9. 2 J 65. J7 
5.100 1 tl 5 • 00 7 9 5. 00 791. 00 783 00 314.45 709.35 o.oo 7~l0.2~ 2 0. 18 7. 5 8 4 l. 47 70.00 

G 000 1 00 0 00 o.oo 7B3.00 2B7.47 789.25 o.oo 7H9.59 5. 7 3 4. 6 7 61. 59 120.09 
6 oco 1 , 00 0 00 o.oo 783.00 300.73 789.53 o.oo 709. 87 5. 5 7 4. 67 64.46 127.)7 
6,000 1.00 o.oo 0 0 0 7 B 3. 00 306 35 789.69 o.oo 790.02 5. 4 5 4. 6 4 65.97 1) 1.:;:::: 
6.000 1 00 o.oo 0 OD 783.00 314 45 789.97 o.oo 790.30 5.16 4. 5 7 6 B. 8 0 138.48 
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SECNO XLcH' ELTRO ELLC ELM.IN Q CWSEL CRIWS EG lOK*S VCH AREA .OU\ 

6.100 110. 00 795.00 789.00 784.00 2 87 47 789.22 o.oo 789.75 17.72 5. 84 4 9. 2 l 68.28 
6.100 110.00 795.00 7B9.00 78.L 00 J00.7] 789.47 o.oo 790.05 19. 40 6. 11 4 9. 2 1 68.28 
6. 10 0 110.00 795.00 789.00 784.00 ]06.35 789.60 o.oo 790.20 20. 13 6.23 49.21 6 8. 2 B 
6. 10 0 110 00 7 95 00 789.00 784.00 314.45 789.86 o.oo 790.49 21. 21 6.39 49.21 68.2B -
7,000 1.00 795.00 792.30 784.00 287.47 789.49 789.49 791.51 61.90 11. 40 25.22 J 6. 5 4 
7.000 1.00 795.00 792.JO 784.00 3 00. 7 3 7 FJ9. 61 789.61 791. 69 62.61 11. 57 25.99 3 8. 01 
7.000 1. 00 795.00 792.30 784.00 306.35 789.67 789.67 791.77 6 2. 5 7 11.61 26.JB 3 8. 7 l 
7.000 l. 00 795.00 792.30 784.00 314.45 789.74 789.74 791.87 6 3. 26 11. 73 26.80 3 9. 5 3 

7.100 90. 00 795 00 792.80 7 0 4, 5 0 287.47 790. 32 o.oo 792.04 50.08 10.50 27.37 40.62 7 100 90. 00 795.00 792.80 784.50 300.73 790.48 0.00 792.22 5 0. 05 10.60 28.)6 4 2. 51 7 . t 00 90. 00 795.00 792.80 784.50 306.)5 790.53 o.oo 792.30 50.36 10.67 28.70 4 J. 17 1.100 90. 00 795.00 792.80 784.50 314.45 790.63 o.oo 792.42 50. 13 10. 71 29.35 44. 41 

7.500 1. 00 795.00 791. 4 0 784.50 287. 47 791.14 o.oo 792.11 2 5. 5 4 7.91 36.35 56. 88 7 , 50 0 1. 00 795.00 791. 4 0 784.50 300.73 791. 29 0.00 792.30 2 6. 42 8.08 37.20 5 8. 51 
7 500 1. 00 795.00 791. 40 784.50 306.35 791.35 o.oo 792.38 26. 7 6 8.15 37.57 5 9. 2 2 
7 . 5 00 1. 00 795 00 791.40 784.50 314.45 791. 42 o.oo 792.49 3 9. 8 4 8.29 37.92 49.82 

7.600 7 0. 00 795.00 791.40 785.00 287.47 791. 25 o.oo 792.34 29.15 8.37 3 4. 3 J 5).24 
7.600 70 00 79 5 00 791. 40 785.00 300.73 791. 4 4 0 00 792.57 4 3. 9 3 8. 53 3 5. 2 7 4 5. )7 7,600 70.00 795 00 791.40 1as.oo 3 06. 3 5 791.49 o.oo 792.66 45.59 8.69 J 5. 2 7 45. J7 7 600 70.00 795.00 791.40 785.00 314.45 791.61 0.00 792.85 4 8. 0 3 8. 92 35.27 45.37 

7 700 10. 00 0.00 0.00 784.90 595.00 792. 42 o.oo 792.45 4. 7 4 2.63 634. 61 273.32 
7 700 10. 00 0.00 0.00 784. 90 860 00 792.63 791. 49 792.69 7. 3 3 3.34 709.16 317.63 7 , 7 0 0 10 00 0 00 0.00 784.90 985.00 792.72 791.59 792.78 8.59 3.65 738.86 336.04 7 700 10.00 o.oo o.oo 784.90 1275.00 792.09 791. 79 792.98 11. 5 8 4.30 797.63 37 4. 73 

8 000 so.ho 0.00 o.oo 786.20 595.00 792.54 792.54 792.96 3 8. 4 4 6.64 260.06 95.97 
8.000 50.00 0.00 0.00 786.20 860.00 792.77 792. 77 793.26 4 9. 9 5 7. 77 328.56 121.68 
8 000 50.00 0.00 0 00 786.20 985.00 792.89 792.89 793.37 51. 64 8.00 365.70 13 7. 07 
8 000 50.00 0. 00 o.oo 786.20 1275.00 793.12 793.12 793.60 56.23 8. 5 5 438.81 170.03 



:. • • 
1-AUG-'30 16~25~11 PAGE 4) 

EC2] DEH 3/13/90 

SUllMARY PRINTOUT TABLE 15 D 

SECNO Q CWSEL OIFWSP DIFWSX D IFKWS TOPWID XLCH 

1.000 287.47 782.20 0.00 0.00 o.oo 7. 10 o.oo 
1.000 )00. 7 3 7 B 2. 40 0. 2 0 o.oo 0.00 7 . 11 0.00 
1.000 306 .,)5 782.40 0.00 0.00 0.00 7 • 11 0.00 
1 DOD 314,45 782.40 0.00 0.00 o.oo 7. 11 0.00 

l. 10 0 287 ,47 1 a 2. a 1 0. 00 0. 67 o.oo 7. 12 65.00 
l. 100 300,7) 783.02 0. 16 0. 62 o.oo 7.12 65.00 
1, 100 306.)5 7 8 3. 07 0.04 0.67 o.oo 7. 13 65.00 
l. 10 o 314.45 78).14 0.07 0. 7 4 o.oo 7 • 1 3 65.00 

2.000 287 47 782 80 0. 00 -0. 07 o.oo 6. 91 1.00 
2.000 300 7 3 782.95 0. 1 5 - 0. 07 o.oo 6. 91 1.00 
2 000 306,35 782.99 0. 0 4 -0.07 o.oo 6. 91 1.00 
2.000 314-45 78).07 0.07 -0.07 o.oo 6. 91 1.00 

2. 10 0 2 B7. 4 7 783.29 0. 00 0.49 o.oo 6.89 177.00 
2 100 300 73 78).41 0.12 0. 46 0 00 e. a g 17 7. 00 
2.100 306 35 78).46 0 .0 5 0.46 o.oo 6.89 111 . 00 
2. 10 0 314. 4 5 7 El 3, :5 3 0.01 0.46 o.oo 6. 8 9 177.00 

3.000 287 47 783.58 0.00 0. 29 0.00 7.09 1.00 
3.000 300 73 78).69 0. 11 0. 2 8 o.oo 7. 2 0 1.00 
3,000 306,)5 783 71 0.02 0.26 o.oo 7 • 2 2 1.00 
J . 000 31,L45 783,77 0.06 0. 2 5 0. 00 7.28 1.00 

3. 10 0 287J47 784.33 0.00 0. 7 5 o.oo 7 • 2 8 86.00 
J. 10 0 300,73 784.52 0. 18 0. 8 3 0.00 7 • 4 6 86.00 
J 100 306,35 784.65 0. 14 0.94 o.oo 7 • 6 2 86.00 
J 100 314 45 784.77 0. 11 1.00 o.oo 7. 7 J 86.00 

3.200 287, 47 784.96 0. 0 0 0.6] o.oo 7 • 3 6 86.00 
),200 300 " 785,15 0.18 0. 6) o.oo 7 • 5 4 86.00 
J . 20 0 306.35 785,28 0. 14 0.63 0.00 7 • 6 8 86.00 
3.200 314 45 785.40 0. 11 0.6] o.oo 7.80 86.00 

).300 287 47 785 45 o.oo 0. 118 o.oo 7. 2 B 86.00 
J. JOO 300 73 785,64 O. 1 9 0. 49 0. 00 7. 4 8 86.00 
J.300 )06.)5 7B 5 76 0. 12 0. 4B o.oo 7. 60 86.00 
J.JOO ]14,45 785.89 0. 12 0.49 o.oo 7. 7 J 86.00 

3 lOO 287,47 785.96 0, 0 0 0. 51 o.oo 7 . 2 3 86.00 
J,400 ]QQ}7J 786,16 0. 2 0 0. 52 o.oo 7. 4J 86.00 
] ~00 306. J 5 7 B6 27 0. 11 0. 51 o.oo 7. 5 5 86.00 
J. mo J l 4 • -15 786 40 0. 1 J 0. 51 0 00 7. 6 B 86.00 
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SECNO Q CWSEL DIFWSP DIFWSX OIFKWS TOPWID XLCB 

) 500 2 8 7.14 7 786.51 o.oo 0. 55 0.00 7.23 86.00 
J. s a o J00.73 786.70 0.20 0. 5 4 o.oo 7. 4 3 86.00 
) • 5 0 0 306.]5 786.79 0. 0 9 0.5) o.oo 7, 5 l. 86.00 
3.500 314.45 786.92 0. 13 0. SJ 0.00 7 • 6 ~I 86.00 

4.000 287 •
1

47 786.46 0. 00 -0.05 0.00 6.0() 1.00 
4.000 300.7] 786.64 0. l B - 0. 06 0.00 6.00 1.00 
1. 000 306.35 786 74 0. 10 - 0. 05 0.00 6.00 1. 00 
4.000 ]14.1~ 786.86 0,12 - 0. 06 0.00 6.00 1.00 

4. 11) 0 287,,47 786.86 0 00 0. 4 0 0.00 6.0() 90.00 
4. 1 a o 300 '73 787.09 0. 2 3 0. 4 5 o.oo 6,0() 90.00 
4.100 ]06 ]5 787.19 0 10 O. 4 5 o.oo 6. 0 l. 90.00 
4 . 10 0 314.45 787.)6 0,17 0. 50 0.00 6. 0 l. 90.00 

' 200 287 47 787.19 0,00 0. ]] 0.00 6.00 100.00 
1,200 ]00 7] 787.42 0. 2 J 0.]] o.oo 6. • o 100.00 
4.200 306.35 787.56 0. 14 0.)7 0.00 G.90 100.00 
4,200 314.45 787.76 0. 2 0 0.40 o.oo 6.01. 100.00 

4 . 30 0 207.47 787.48 0. 00 0.29 0.00 6. oci 137.00 
4 JOO 300.73 787. 72 0. 2 4 0. JO 0.00 6. OCI 137.00 
4. JO 0 306 .•35 787. 88 0, 16 0 )2 0.00 6. OCI 137.00 
4. 30 0 314.45 788.08 0, 2 0 0.32 0.00 6. OCI 137.00 

5 000 287,47 788.25 0 00 0. 78 0.00 6. 7 9 1.00 
5.000 ]00 7] 788. 57 0, 3 1 0.85 0.00 6.BCI 1.00 
5 000 306,35 788.76 0 19 0.88 o.oo 6. 8 Cl 1.00 
5 000 ] 1 4 45 788,96 0. 2 1 0. 88 0.00 6. SCI 1.00 

5. 10 0 28 7 47 788.53 0,00 0. 2 8 0.00 6. 7!31 185.00 
5. 10 0 JOC 7] 788.83 0 ]0 0. 2 7 o.oo 6. 7 9 185.00 
5. 10 0 ]06 ]5 789.01 0, 18 0, 2 5 0 00 6. 7 51 185.00 
5. 10 0 314.45 789.35 0. J 4 0. 3 8 0 00 6.BCI 185.00 

6 000 287147 789.25 0,00 0. 7 2 0.00 9.90 1.00 
6.000 300.7] 789.53 0.28 0. 70 0.00 9. 91 1. 00 
6.000 ]06 ]5 789.69 0. 1 5 0.67 0.00 9. 91 1.00 
6 000 J 1 4 45 789.97 0,29 0.63 0.00 9.92 1. 00 

6. 10 0 287 . .J7 789.22 o.oo - 0. 0) Q.00 9.89' 110.00 
6. 10 0 ]00 7] 799.47 0. 2 5 - 0. 07 0. 00 9.89' 110.00 
6. l O O 306,35 789.60 0. 14 - 0. 08 0.00 9. 8 g, 110.00 
6 100 J 1 4 45 789.86 0.26 - 0. 12 0. 00 9. go, 110.00 

7. 000 287 47 789 '9 0. 00 0. 2 7 0.00 6. 39 1. 00 
0•)0 300! 73 78 9 61 0 .12 0. 14 0.00 6. 39 1.00 
000 306,35 7 'l 9 57 0.06 0. 07 0.00 6. 3 9 1. co 
000 314,45 789 7 I 0. 07 - 0. 12 0.00 6. 3 9 1. 00 
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SECNO Q CWSEL D!FWSP DIFWSX DIFKWS TOPHID XLCB 

7 . 100 287.47 7 90, J 2 0.00 a. a 4 0. 00 6. )9 90.00 
7 100 J00.7] 790 48 0. 15 0. 8 7 0. 00 6 39 90.00 
7 • LOO 306.JS 790,5] 0. 05 a. ae 0. 00 6.)9 90.00 
7 100 Jl4.45 790 63 0.10 0.90 0 00 6 39 90.00 

7 500 287.47 791.14 0.00 a. a 2 0. 00 5. 9 5 1.00 
7 500 ]00.7] 7 9 1. 29 0, 14 a. a 1 0. 00 5. 9 7 1.00 
7 500 )06.35 791.35 0.06 0. 81 0.00 5 98 1.00 
7 500 J 1 4 • 4 5 791.42 0. 08 0. 79 o.oo 5. 9 9 1.00 

GOO 
~~~:~,~ 791. 25 0.00 0. 11 o.oo 5,90 70.00 

7 • 600 7 91. 4 4 0. 19 a. 1 s 0.00 5.99 70.00 
7 600 306.35 791.49 0 05 a. 14 0.00 5 99 70.00 
7.GOO 314.45 7 9 1. 61 0. 12 a. 19 0.00 5. 99 70.00 

7. 700 595.00 792.42 0.00 1. 16 0.00 340. 16 10.00 
7.700 860.00 792.6) O. 2 2 1. 19 0 .' 00 )47.55 10.00 
7. 700 985.00 792.72 0.09 1. 23 0.00 350.00 10.00 
7.700 1275.00 792 89 0.17 1. 2 8 0.00 350.00 10.00 

8.000 595.00 792.54 o.oo 0. 13 0.00 300.28 50.00 
8 000 860.00 792.77 0. 2 J 0.14 o.oo 307 96 50.00 
8,01)0 985.00 792.89 0.12 0.17 0. 00 312.04 50.00 
8 000 1275.00 793.12 O. 2 3 0.23 0.00 319.93 50.00 
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SUftHAR1 OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 2.100 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ' 100 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.100 PROFILE'= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 2.100 PROFILE"' ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.100 PROF I LE= 2 11IHIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 2.100 PROFILE= J CRITICAL DEPTH ASSUMED 
Cl\UTION SECNO= 2. 100 PROF"!LE= ' /-1ItfIMUM SPECIFIC ENERGY 
CAUTION SECNO"' 2.100 PROFILE" CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.100 PROFILE= MINIMUM SPECIFIC ENERGY 

CAUTION SEC!'IO= J. 0 0 0 PROFILE= CRITICAL DEPTH ASSUMED 
C1\UT10N SECNO= J.000 PROFILE= 1 P ROB;\BLE MINIMUM SPECIFIC ENERGY 
Cl,UTION SECNO= J. 0 0 0 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= J.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.000 PROFILE= 2 PROBABLE t11NIMUM SPECIFIC ENERGY 
CAUTION SECNO= J 000 PROFILE= 2 20 TRIALS ATTEftPTED TO BALANCE WSEL 
CAUTION SECNO= J.000 PROFILE= J CRITICAL DEPTH ASS UHED 
CAUTION SECNO= LOOO PROFILE= ' PROBJ'\.BLE MHllMUM SPECIFIC EHERG'i 
CAUTION SECNO= 3 

1
. 000 PROFILE= J 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= J 000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO= J 000 PROFILE= 4 PROBABLE MINiflUM SPECIFIC ENERGY 
CAUTION SEC NO= 3.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

NOTE SEC NO= 3.200 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SECNO= 3. 2 0 0 PROFILE= 2 WSEL BASED ON XS LINE 
NO_TE SECNO= 3.200 PROFILE= WSEL BASED ON XS LINE 
NOTE SEC!'IO= ).200 PROFILE= WSEL BASED ON XS LINE 

' NOTE SECNO= 4 ,. 100 PROFILE: WSEL BASED ON XS LINE 
rlOTE SECNO"' 4 100 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECHO= 100 PROFILE= ) WSEL BASED ON XS LINE 
NOTE SECNO= 10 0 PROFILE= 4 WSEL BASED ON XS LINE 

NOTE SECNO"' 4.100 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SEC!'IO= ' "2,)0 PROFILE"' 2 l'l'SEL BASED ON XS LINE 
NOTE SECNO"' ' 200 PP.OF ILE= WSEL BASED ON XS LINE 
NOTE SECNO= I 200 PROFILE= 4 WSEL BASED ON XS LINE 

NOTE SECNO= I' JOO PROFILE= WSEL BASED ON XS LINE 
NOTE SECNO= JOO PROFILE:: 2 WSEL BASED ON XS LINE 
NOTE SECNO= I J •)O PROFILE= J WSEL BASED ON ,s LINE 
NOTE SECNO= JO<J PROFILE"" ,! WSEL BASED ON XS LINE 

CAUTIOtl SE".:NO= 7 0 ') 0 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAIJTIOrl 3E:NO= 7 oo,) PFOF!LE"' PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SESNO= 7 0 ')0 PROFILE"' 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
Cll.UTION SECNO= 7 001) PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 7 000 PROfZLE"' ' PROBABLE MINIMUM SPECIFIC ENERGY 
c;u'!'ION SE-:'NO:: 7 0 •j 0 PPOFILE= ' 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECIIO~ 1 1)1)0 PROFILE,. J CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 7.0')0 PROF'ILE= 3 PROBABLE MINiflUt1 SPECIFIC ENERGY' 
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CAUTION SECNO= 7 000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 7 000 PROFILE= CRITICAL DEPTH ASSUMED 
Cj!,._UTIO!-1 SECHO:: 1,000 PROFILE= ,\ PRODABLE MINIMUM SPECIFIC ENERGY 
CAU'fION SECHO= 7. 0 0 0 PROFILE= ,, ,o TRIALS ATTEMPTED TO BALANCE WSEL 

CAU'fION SECNO= 0.000 PROF I LE= 1 CRITICAL DEPTH ri.SSUMED 
Cfl.U'fION SECNO= 8.000 PROF I LE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0. 0 0 O PROFILE=> 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO== 3,000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 8. 0 0 0 PROF ILE"' 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 8. 0 0 0 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTIOl'l SEC NO"' 8 000 PROFILE"' CRITICAL DEPTH ASSUMED 
Ci'IUTIOl'l SECNO"' 8 000 PROFILE"' 3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO"' 8 ODO PROFILE= 3 20 TRIALS ATTEMP'fED TO BALANCE WSEL 
CAUTION SECNO"' 8.000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 8.000 PROFILE"' ' PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECIIO= 13,000 PROFILE= ' 20 TnIALS ATTEMPTED TO BALANCE WSEL 
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SECNO DEPTH CWSEL CRIWS WSELK 
Q QLOB QCH QROB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR ITRIAL 

*PROF' l 

CCHV= 0.5,00 CEHV= 0.700 
*SECNO 0. 00 0 

STA! 0+00: DiS LHiiT OF RIPRAP EXIT 
o.oo 9. so 757.50 0.00 757.50 
544. 0. 544. 0. 0. 
0.00 0.00 2.86 0.00 0.000 

o.ooosso 0. 0. 0. 0 

CCHV= 0.100 CEHV= 0.300 
*SECNO 0.100 

0.10 9. 50 757. so 0.00 0. 00 
544. 0. 5,44. 0. 0. 
0.00 0.00 2.86 0.00 0.000 

0.000076 . . 9 . •• 0 

*SECNO 0.170 
0.17 9.5,0 757. 50 0.00 0.00 
544. 0. 544. 0. 0. 
0.00 0.00 2. 86 0. 00 0.000 

0.000076 8. 8. !L 0 

•sECNO 0. 18 0 
STA. 0+18: U/S LIMIT OF RIPRAP EXIT 

0.18 9.47 757.47 0.00 0. 00 
5 4 4. 0. 544. 0. 0. 
0.00 0.00 3. 40 0.00 0.000 

0.000103 1. 1. 1. 2 

*SECNO O. 330 

3301 HV CHANGED MORE THAN HVINS 

36 85 20 TRIALS ATTEMPTED WSEL,CWSEL 
36.3 PROBABLE MINIMUM SPECIFIC ENERGY 
3120 CRITICAL DEPTH ASSUMED 

0. 33 4.31 159.31 159.31 0. 00 
544. 0. 544. 0. 0. 
0.00 0.00 •• 64 0.00 0.000 

0.004585 14. 14. 14. 20 

- - - - - -
EG HV 
ACH AROB 
XNCH XNR 
IDC ICONT 

CHANNEL(20' D/S Of 
757.63 0.13 

190. 0. 
0.035 0.000 

0 0 

75,7.63 0.13 
190. 0. 

0.013 0.000 
0 0 

757.63 0.13 
190. 0. 

0.013 0.000 
0 0 

CHANNEL-BEGIN ENEGY 
757.65 0 .18 

160. 0. 
0.013 0.000 

0 0 

760. 76 1. 44 
5,6. 0. 

0.013 0.000 
14 0 

HL CLOSS 
VOL TWA 
WTN ELMIN 
CORAR TOPWID 

BAFFLED APRON) 
0.00 0.00 

0. 0. 
0.000 748.00 

0.00 20.01 

0. 00 0. 00 
0. 0. 

0.000 748.00 
0.00 20.01 

0.00 0.00 
0. 0. 

0.000 748.00 
0.00 20.01 

DISSIPATOR 
0.00 0.02 

0. 0. 
0.000 148.00 

0.00 20.07 

0. 01 0.38 
0. 0. 

0.000 75,.oo 
0.00 20.06 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

765.00 
765.00 

100.00 
120.02 

765.00 
765.00 

100.00 
120.02 

765.00 
765.00 

100.00 
120. 0 2 

759.00 
159.00 

100.00 
120.07 

766.00 
766.00 

100.01 
120.06 

- - - - - -
PAGE 10 
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SECNO DEPTH CWSEL CRIWS WSELK 6G HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 0.340 

3301 HV CHANGED KORE THAN HVINS 

STA. 0+34: U/S LIMIT OF ENERGY OISSIPATOR 
0,34 5. 4 8 760.48 0.00 0.00 760. 86 0.38 0.00 0 .11 766.00 
544. 0. 544. 0. 0. 110. 0. 0. 0. 766.00 
o.oo o.oo 4.96 0. 00 0.000 0. 013 0.000 0.000 755.00 100.01 

0.000349 1. 1. 1. 3 0 0 0.00 20.01 120.01 

*SECNO 0.380 
0.38 5.41 760.41 0. 00 0.00 760.90 0.48 0.00 0.03 766.00 
544. 0. 544. 0. 0. 97. 0. 0. 0. 766.00 
0.00 0.00 5.58 0. 00 0.000 0.013 0.000 0.000 755.00 100.01 

0.000470 4. 4. 4. 2 0 0 0.00 18.01 118.01 

*SECNO 0.420 
0.42 5.31 760.31 0. 00 0.00 760.94 0. 64 0.00 0.05 766.00 
544. 0. 544. 0. 0. 8 5. 0. 0. 0. 766.00 
0.00 0.00 6. 40 0.00 0.000 0.013 0.000 0.000 755.00 100.01 

0.000668 4. 4. 4. 2 0 0 0. 00 16.01 116.01 

*SECNO 0.460 
0.46 5. 13 760.13 0.00 0.00 761.02 0.89 0.00 0.08 766.00 
544. 0. 544. 0. 0. 72. 0. 0. 0. 766.00 
0.00 0.00 7.56 0.00 0.000 0.013 0.000 0.000 755.00 100.01 

0.001029 4. 4. 4. 2 0 0 0.00 14. 01 114.01 

* SECNO 0.500 

3370 NORKAL BRIDGE,NRD= 2 MIN ELTRD= 763.00 MAX ELLC= 762.00 

STA. 0+50:NOTE XSEC. It's REFLECT STA. 
a.so 4.79 759.79 0.00 0.00 761. 18 1. 38 0.01 0.15 765.00 
5 4 4. 0. 544. 0. 0. 58. 0. 0. 0. 765.00 
0.00 0. 00 9.44 0.00 0.000 0.013 0.000 0.000 755.00 100.01 

0.001841 4. 4. 4. 2 0 0 0.00 12.01 112.01 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 1.000 

3370 NORMAL BRIOGE,NRD= 2 KIN ELTRD= 764.20 MAX ELLC= 762.09 

STA. i+OO 
1.00 4.79 759. 88 0.00 0.00 761.27 1. 39 0.09 0.00 765.09 
544. 0. 544. 0. 0. 58. 0. 0. 0. 765.09 
0.00 0.00 9.45 0.00 0.000 0.013 0.000 0.000 755.09 100.01 

0.001850 50. 50. 50. 0 0 0 o.oo 12.01 112.01 

*SECNO 1.250 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 765.90 MAX ELLC= 762.14 

1. 25 4.78 759.93 0.00 0.00 761.32 1. 39 0.05 0.00 765.14 
544. 0. 544. 0. 0. 57. 0. 0. 0. 765.14 
0. 01 0.00 9.46 0.00 0.000 0.013 0.000 0. 000 755.14 100.01 

0.001856 25. 25. 25. 0 0 0 0.00 12. 01 112.01 

*SECNO 2.500 

3370 r.:rnDMl!.T. RDTnr.F, r.:11)n,,,, 2 MIN ELTRD~ 767.00 MAX ELLC~ 762.52 

2. 50 4. 78 760.16 0. 00 0. 00 761.55 1. 39 0. 2 3 0. 00 765.38 
5 4 4. 0. 5 4 4. 0. 0. 57. 0. 0. 0. 765.38 
0. 01 0. 00 9. 47 0.00 0.000 0.013 0.000 0.000 755.38 100.01 

0.001860 125. 125. 12 5. 0 0 0 0. 00 12.01 112.01 

*SECNO 3.500 

3370 NORMAL BRIDGE, NRO.::z 2 MIN ELTRD= 767.00 MAX ELLC:::c 762.71 

3.50 4.77 760.34 0. 00 0. 0 0 761. 74 1. 40 0. 19 0. 00 765.S.7 
544. 0. 544. 0. 0. 57. 0. 1. 0. 765.57 
0.01 0.00 9.48 0. 00 0.000 0.013 0.000 0.000 755.57 100.01 

0.001867 100. 100. 10 0. 0 0 0 0.00 12.01 112.01 

•sECNO 4. 3 0 0 
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SEC?iv DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 762.86 

4.30 4.76 760.49 o.oo 0.00 761.89 1.40 0.15 0.00 765.72 
544. 0. 544. 0. 0. 57. 0. 1. 0. 765.72 
0. 01 0.00 9.50 0.00 0 .000 0.013 0.000 0.000 755.72 100.01 

0.001875 80. 80. 80. 0 0 0 0.00 12.01 112.01 

*SECNO 4.550 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 762.99 

4.55 4.35 760.34 0.00 0.00 762.03 1. 69 0.05 0.09 773,00 
544. 0. 544. 0. 0. 52. 0. 1. 0. 773.00 
0.01 0.00 10.42 0.00 0.000 0.013 0.000 0.000 755.99 150.01 

0.002421 25. 25. 25. 3 0 0 0. 00 12.00 162.00 

*SECNO 5. 00 0 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 767.00 MAX ELLC= 763.08 

5.00 4.45 760.53 0.00 0.00 762.14 1. 61 0 .11 0.01 773.09 
544. 0. 544. 0. 0. 53. 0. 1. 0. 773.09 
0. 02 0.00 10.19 0.00 0.000 0.013 0. 000 0.000 756.08 150.01 

0.002275 4 5. 4 5. 4 5. 2 0 0 0. 00 12.00 162.00 

•SECNO 7.500 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 168.00 MAX ELLC= 763.55 

7.50 4 . 6 8 761.23 0.00 0.00 762.68 1. 45 0.53 0.02 773.56 
5 4 4. 0. 54 4 . 0. 0. 56. 0. 1. 0. 773.56 
0.02 0. 00 9.68 0.00 0.000 0.013 0.000 0.000 756.55 150.01 

0.001972 250. 250. 250. 2 0 0 0.00 12.00 162.00 

•sECNO 10.000 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD~ 769.00 MAX ELLC= 764.03 



- - - - - - - - - - - - - - - - - - -
17-OEC-90 17:05:07 PAGE 14 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
Tl.ME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

10.00 4. 69 761.72 o.oo 0.00 76 3.18 1. 46 0.49 0.00 774.04 
544. 0. 544. 0. 0. 56. 0. 1. 0. 714.04 
0.03 0.00 9.68 0.00 0.000 0.013 0.000 0.000 757.03 150.01 

0.001975 250. 250. 250. 1 0 0 0.00 12.00 162.00 

*SECNO 12.500 

3370 KORMAL BRIDGE,NRD= 2 MIN ELTRO= 1'71.25 MAX ELLC= 764.51 

12.50 4.74 762.25 0.00 0. 00 763,67 1. 42 0.49 0.00 774.52 
544. 0. 544. 0. 0. 57. 0. 2. 0. 774.52 
0. 04 0.00 9.57 0.00 0.000 0.013 0.000 0.000 757.51 150.01 

0.001913 250. 250. 250. 2 0 0 0.00 12. 00 162.00 

"SECNO 15.000 

3370 NORMAL BRIDGE,NRO= 2 MIN E:LTRO:::i 772.90 MAX ELLC= 764.98 

15.00 4.74 762.72 0. 00 0.00 764.15 1. 42 0. 48 0.00 774.99 
544. 0. 544. 0. 0. 57. 0. 2. 0. 714.99 
0. 0 4 0.00 9.57 0.00 0.000 0.013 0.000 0.000 757.98 150.01 

0.001914 250. 250. 250. 0 0 0 0.00 12.00 162.00 

*SECNO 11.500 

3370 NORMAL BRIOGE,NRD= 2 MIN ELTRD= 772.80 MAX ELLC= 765.46 

17.50 4. 74 763.20 0.00 0.00 764.62 1. 42 0.48 0. 00 775.47 
54 4. 0. 544. 0. 0. 57. 0. 2. 0. 775.47 
0. 05 o.oo 9.57 0.00 0.000 0. 013 0.000 0.000 758.46 150.01 

0.001912 250. 250. 250. 0 0 0 0. 00 12. 00 162.00 

CCHV=- 0.300 CEHV= 0.500 
1 SECNO 18.280 

3 3 70 NORMAL BRIDGE,NRD= 2 MIN E:LTRD= 772.80 MAX ELLC= 765.61 

18.28 4.74 763.35 0.00 0.00 764.77 1. 42 0.15 0.00 775.62 
54 4. 0. 544. 0. 0. 57. 0. 2. 1. 775.62 
0.05 0.00 9.56 0.00 0.000 0.013 0.000 0.000 758.61 150.01 

0.001910 78. 78. 78. 0 0 0 0.00 12. 0 0 162.00 
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SECNQ DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCR VROB XHL XRCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 18.330 

3370 NORMAL BRIDGE,NRD= 2 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18. 3 3 5.37 763.97 0.00 0.00 764.92 0.95 0.01 0. 14 774.00 
544. 0. 544. 0. 0. 69. 0. 2. 1. 774.00 
0.05 o.oo 7.83 0.00 0.000 0.013 0.000 0.000 758.60 100.07 

0.001116 5. 5. 5. 4 0 0 0.00 12.97 113.03 

*SECNO 18.380 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18.38 5.84 764.44 0. 00 0.00 765.03 0.59 0.01 0. 11 774.00 
544. 0. 544. 0. 0. 8 8. 0. 2. 1. 774.00 
0.05 0.00 6.18 0.00 0.000 0.013 0.000 0.000 758.60 100.06 

0.000964 5. 5. 5. 3 0 0 0.00 15.15 116.34 

"'SECNO 18.390 
WATER EL=XS LINE= 764.593 

3265 DIVIDED FLOW 

18. 3 9 S.99 764.59 0.00 0.00 765.16 0.56 0.00 0.01 774.00 
544. 0. 544. 0. 0. 90. 0. 2. 1. 774.00 
0.05 0.00 6. 0 2 0. 00 0.000 0.013 0.000 0.000 758.60 100.06 

0.000904 0. 0. 0. 0 0 0 0.00 15.16 116.34 

•SECNO 18.540 

3265 DIVIDED FLOW 

3370 NQRAAL BRIDGE 1 NRD= 4 MIN ELTRD= 774.00 MAX ELLC= 767.10 

18.54 5.95 764.60 0.00 0.00 76 5 .1 7 0.57 0.01 0.00 774.00 
54-L 0. 54L 0. 0. 90. 0. 2. 1. 774.00 
0.06 0.00 6.05 0.00 0.000 0.013 0.000 0.000 758.65 100.06 

0.000915 16. 16. 16. 2 0 0 0.00 15. 19 125.38 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QR.OB At.OB ACH AROB VOL TWA LEP'T/R:I.GHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 18-541 
WATER EL=XS LINE=- 164.. 14.4 

3265 DIVIDED FLOW 

18.54 6.09 76 4. 74 0.00 0.00 765.29 0.54 0.00 0.01 774.00 
544. 0. 544. 0. 0. 92. 0. 2. 1. 114.00 
0.06 o.oo 5.91 0,00 0.000 0.013 0.000 0.000 758.65 100.06 

0.000862 0. 0. 0. 0 0 0 0.00 15.20 125.38 

•s&CNO 18.550 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 12 MIN ELTRD= 774.00 HAX ELLC= 766.30 

18.55 5.78 764.58 o.oo 0.00 765.45 0.86 0.00 0.16 762.55 
544. 0. 544. 0. 0. 73. 0. 3. 1. 762.55 
0.06 0.00 7. 46 0.00 0.000 0.013 0.000 0.000 758.80 109.98 

0.001497 1. 1. 1. 2 0 0 -2.60 15.03 134.98 

*SECNO 19.150 

326 S DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 12 MIN E LTRD= 774.15 MAX ELLC= 766.80 

19.15 5.30 76 4. 60 0.00 0.00 765.63 1. 0 3 0.10 0.08 763.05 
544. 0. 5 4 4. 0. 0. 67. 0. 3. 1. 762.70 
0.06 0.00 8.12 0.00 0.000 0.013 0.000 0.000 159.30 109.99 

0.001806 60. 60, 60- 2 0 0 -!. 52 15.02 134,98 

*SECNO 19.160 

3 265 DIVIDED FLOW 
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I 
Head LOSS (ft) 

I aaaaa-a•aaaaa-ammaa~aaaamaama=aaaaa~aaaa 

V'\kb 0.2 0.045 0.06 0.02 kj .. . 2 

I 1 0.0031 0.0007 0.0009 0.0003 0.0031 
1.5 0.0070 0.0016 0.0021 0.0007 0.0070 

2 0.0124 0.0028 0.0037 0.0012 0.0124 
2.5 0.0194 0.0044 0.0058 0.0019 0.0194 

I 3 0.0280 0.0063 0.0084 0.0028 0.0280 

• 3.5 0.0380 0.0086 0.0114 0.0038 0.0380 
4 0.0497 0.0112 0.0149 0.0050 0.0497 

I 
4.5 0.0629 0.0141 0.0189 0.0063 0.0629 

5 0.0776 0.0175 0.0233 0.0078 0.0776 
5.5 0.0939 0.0211 0.0282 0.0094 0.0939 

6 0.1118 0.0252 0.0335 0.0112 0.1118 • ,:: C: n 1l1-, n n-,01:. n n'lOA n n1 l1 n ,:1,., 
I 

VoJ '-'•...,.J•~ v.v~~J V•VJ7, VeU.1,J.A. V • _., J 4 '-

7 0.1522 0.0342 0.0457 0.0152 0.1522 
7.5 0.1747 0.0393 0.0524 0.0175 0.1747 

I 
8 0.1988 0.0447 0.0596 0.0199 0.1988 

8.5 0.2244 0.0505 0.0673 0.0224 0.2244 
9 0.2516 0.0566 0.0755 0.0252 0.2516 

9.5 0.2803 0.0631 0.0841 0.0280 0.2803 

I 10 0.3106 0.0699 0.0932 0.0311 0.3106 
10.5 0.3424 0.0770 0.1027 0.0342 0.3424 

11 0.3758 0.0845 0.1127 0.0376 0.3758 

I 
11.5 0.4107 0.0924 0.1232 0.0411 0.4107 

12 0.4472 0.1006 0.1342 0.0447 0.4472 
12.5 0.4852 0.1092 0.1456 0.0485 0.4852 
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I 
I 
I 
I -
I 
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Table S-3. Values of C in the Formula Q ~ CLHH for Drou!. 
crested Weir!t 

MeuW'ed 
head ,. , ... 

H 

0.2 
o., 
o.o 
0,9 
1.0 

1.2 
u 
1.0 
1.8 
2.0 

••• 
3,0 

••• ,.o 
••• •. o 
••• 

Breadth of crest of weir in f•t 

1 

.... , •. .. , •.• ,, .... !•-"'····1•-«1•-•·l··"l ··"I •.• , 
2.02j2,soJ2.12 2.64.12.6112.00

1

2.48
1
2.M 2.60 2 . .sll 2.1f 

3.08.2.89,2,75,2,6" 2.61 12.60,2.6Sl2,69,2,70 2.70. 2 -:-, 
3.3013,0-l 2,SS 2,68!2,60

1
2.60

12.67,2,68 2.68 2.691 :i /l-l 
3,323.14. 2,982. 7-yil,66(6,I, 2.GS 2.67 2,68 2.68 2.~ . .' 

3.32 3.20 3.08 2,8812,70 2.65 2.6412.87 2.66 2.89 2.6-1 
3,32 3,26 3,20 2.9\1,77:2,68 2.M 2.65 2.65 2.67 2.6-1 
3.3213,29 3,28 3.0712.89,2,75 2,682.66 2.65 2.6-1 2 6.'.l 
3,32 3,32 3.3l 3.07 2.88 2.1-l 2.68 2.66 2.6.5 2.6-1. 2 6:! 
3.32 3,313.30 3,00,2,85(76 2.72 2,68 2,6.5 2.6-1 2.6:l 

3,323.32 3.313,28J3-0712.89 2.812.7212.67 2.6-1 2.6~ 
3.32,3.32 3.32 3.3213.2013.05 2.92 2.7312.66 2.6-1, 2 6:l 
3.32 3.32 3.3213,3213.32 3,192.97 2.76,i.68 2,6-1, 2 s: 
3.32 3,323,323.32 3.32:3,32 3.07 2,792.70 2,64 2.6. 
a.a, a.12 a.a21a.22

1
a.a2

1
a.a2a.a22.ss 2.7< 2.6< 2 •· 

3.32 3.32 3,3.2 3.3:il.32!3-32 3,323,072.79 2,64 2.d: 
3.32 3.32 3.3!?t3"3213.3:?i3"32 3.32 3.32 2.88 2.64 2 6: 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

COMMUNITY ACKNOWLEDGEMENT OF REQUEST 
FOR LETTER OF MAP REVISION 

C, /2; PI Ra lc:1111.4';1/ltl 
/ Commrmi ty Name Property 

We hereby acknowledge receipt and review of this Letter of Map Revision 
request and have found that the project meets all of our community's appli
cable floodplain management regulations. We rmderstand that this request is 
being forwarded to FEMA for a possible map revision. 

~;:U: 
Commrmity Official's Signature 

~j /;/cfc?/ 
/ Date 

Ci ff E,J?~l,~e.?:'Y 
Comnfunity Offi 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

REQUEST FOR LETTER OF KAP REVISION (218-65) 

This is to request that a deteniiination be made as to whether or not a 
certain land area or structure is within a Special Flood Hazard Area, 

All documents submitted in support of this appeal are correct to the best of 
my knowledge. I understand that any false statement may be punishahle by 
fine or imprisonment under Title 18 of the United States Code, Section 1001. 

,;p~&£r 
Signature of Applicant 
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17-DEC-90 17:05:07 

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

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

- - - -

ROTE- ASTERISK ( . ) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF 

(AC6.HEC2) 

SUMMARY PRINTOUT 

SECNO XSTABl DEPTH CWSEL XLCH Q EG 

0.000 0.00 9.50 757.50 0.00 543.92 757.63 
0.000 0.00 9.50 757.50 0.00 737.61 757.73 
0.000 0.00 9.50 757.50 0.00 806.68 157.78 
0.000 0.00 9.50 757.50 0.00 940.93 757.88 

0.100 0.00 9.50 151.50 9.00 543.92 151.63 
0.100 0.00 9.50 757.50 9.00 737.61 757.74 
0.100 0.00 9.50 757.50 9.00 806.68 757.78 
0.100 0.00 9.50 757.50 9.00 940.93 151.88 

0.170 0.00 9.50 757.50 8.00 543.92 757.63 
0.170 0.00 9.50 757.50 8.00 737.61 757.74 
0.170 0.00 9.50 7 57. so 8.00 806.68 757.78 
0.170 0.00 9. 51 757.51 8.00 940.93 757.89 

0.180 0.00 9.47 757.47 1.00 543.92 757.65 
0. I 80 0. 00 9.43 757.43 1.00 737.61 757.77 
o-.--1so- --o-:-o 0 --9--;-4 2- - -7 Si:-4 2- - ·1-:-0 o· - ··tsub. bts- 757"782 
0.180 0. 00 9.39 757.39 l.00 940.93 757.94 

• o.:no 0. 00 4 . 31 759.3l 14.00 54 3. 92 760.76 . 0.330 0.00 4. 95 759.95 14.00 737.61 761.71 
• 0. 3 3 0 0.00 5 .1 7 760.17 14.00 806.68 762.04 
• 0.330 0.00 5.56 760.56 14.00 940.93 762.63 

0. 340 0.00 5. 4 8 760.48 l.00 543.92 760.86 
0.340 0.00 6. 31 761.31 1.00 737.61 761.84 
0.340 0.00 6.58 761.58 1.00 806.68 762.16 
0.340 0. 00 1.09 762.09 1.00 940.93 762.77 

0.380 0,00 5.41 760,41 4. QO 543,92 760.90 
0. 3 8 0 0.00 6. 21 761.21 4.00 737.61 761.88 
O. 3 8 0 0. 00 6.47 761.47 4.00 806.68 762.21 
0.380 0. 00 6.96 761.96 4.00 940.93 762.83 

- - - - - - -
PAGE 107 

THIS RUN EXECUTED 17-DEC-90 17:08:10 

ERRORS LIST 
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SECNO XSTAB1 DEPTH CWSEL XLCH Q EG 

0.420 0.00 5. 31 760.31 4.00 543.92 760.94 
0.420 0. 00 6.06 761. 06 4.00 737.61 761.95 
0.420 0.00 6.30 161. 30 4.00 806.68 762.29 
0.420 0.00 6.75 761.75 4.00 940.93 762.93 

0.460 0.00 5.13 760.13 4.00 543.92 761.02 
0.460 0. 00 5. 79 760.79 4.00 737.61 '762. 07 
0.460 0.00 6 .oo 161.00 4.00 806.68 762.43 
0.460 0. 00 6.38 761.38 4.00 940.93 763.10 

o.soo o.oo 4. 79 759. 79 4.00 543.92 761.18 
0.500 0.00 5. 16 760.16 4.00 737.61 762.36 . 0.500 0.00 5.18 760. 18 4.00 806.68 762.79 
o.soo 0.00 5.74 760. 74 4.00 940.93 763.63 

1. 000 0.00 4. 79 759.88 50.00 543.92 761.27 
1.000 0.00 5.40 760.49 50.00 737.61 762.51 
1. OQ O Q,QQ 5,82 1~0.91 '50,QQ 606.68 762.99 
1.000 0.00 6. 44 761.53 50.00 940.93 763.84 

1.250 0.00 4. 78 759.93 25.00 543.92 761.32 
1.250 0.00 5.48 76 0 • 6 2 25.00 737.61 762.57 
1.250 0.00 5.89 161.03 25.00 B06.68 '763.05 
1.250 0.00 6.53 761.67 25.00 940.93 763.91 

2.500 o.oo 4.78 760.16 125.00 543.92 761.55 
2.500 0.00 5.66 761.04 125.00 737.61 762.87 
2.§00 ' " 761. 4 3 125.00 S06.6S 163.34 u.uu 0 • u:, 

2.500 0.00 6. 7 2 762.10 125.00 940.93 764.21 

3. 50 0 0.00 4.11 760.34 100.00 54 3. 9 2 761.74 
3.500 0.00 5.72 761.29 100.00 737.61 763.08 
3.500 0.00 6. 11 761.68 100.00 806 .68 163.56 
3.500 0.00 6. 80 762.37 100.00 940. 93 764.43 

4.300 0. 00 L 16 760.49 _80. 00. .543.92- "7~1.89--
4.300 · -o-:-o·o-- -- 5. 7'7 ·7-61,-_-4 9 80.00 737.61 763.25 
4.300 0.00 6.16 761. 88 8 o . a o 806.66 163.13 
4.300 0.00 6.86 762.58 80.00 940.93 764.61 

4.550 0.00 4.35 760.34 25.00 543.92 762.03 
4.550 0.00 5.37 761.36 25.00 737.61 763.39 
4.550 0.00 5.76 161.15 25.00 806.68 763.!7 
4.550 0.00 6. 4 8 762.47 25.00 940.93 764.74 

5 .000 0.00 4. 4 5 160.53 45.00 543.92 762.14 
5.000 0.00 5.49 761.56 45.00 737.61 763.51 
5.000 0.00 5.87 761.94 45.00 806.68 763.9B 
5.000 0.00 6. 53 762.60 45.00 940.93 764.85 
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SECNO 

7. 500 
7. 500 
7.500 
7.500 

10.000 
10.000 
10.000 
10.000 

12.500 
12.500 
12.500 
12.SOO 

15.000 
15.000 
15.000 
15.000 

17.500 
1 7. so 0 
17.500 
17.500 

18.280 
18.280 
18.280 
18.280 

18. 330 
18.330 
18.330 
18.330 

18 .-380-
18.380 
18.380 
18.380 

13.390 
18.390 
18.390 
18.390 

18.540 
18.540 
18.540 
18.540 

XSTABl 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0. 00 
0. 00 
0.00 
0.00 

- ·O . C 0--
0.00 
0. 00 
0.00 

0.00 
0. 00 
0. 00 
0.00 

0.00 
0.00 
0.00 
a. oo 

- - -
DEPTH 

4.68 
5.76 
6.14 
6.85 

4.69 
5.85 
6.24 
6.97 

4. 74 
S.89 
6.29 
7.15 

4.74 
5.91 
6.32 
7.51 

4.74 
5. 93 
6. 3 2 
7.87 

4.74 
5.94 
6.33 
7.98 

5.37 
6.62 
7.05 
9.16 

·5-=-8 4-
7.19 
7. 65 
9. 4 6 

5.99 
7. 3 4 
7.80 
9. 61 

5.95 
7. 31 
7. 77 
9.49 

CWSEL 

761.23 
162.31 
762.69 
763.40 

761.72 
76 2 • 8 8 
763.27 
764.00 

76 2. 25 
76 3 • 4 0 
163. 79 
764. 66 

76 2 • 7 2 
76 3 • 8 9 
76 4 • 3 0 
765-.49 

76 3. 20 
764.40 
764 .79 
76 6 . 3 3 

76 3 • 3 5 
764.55 
76 4 . 9 4 
766.59 

763.97 
765-.22 
765-.65 
767.76 

765,.79 
766. 25 
768. 06 

764.59 
765-.94 
766.40 
768. 21 

764.60 
765,.96 
766.42 
768.14 

-
XLCH 

250.00 
250.00 
250.00 
250.00 

250.00 
250.00 
250.00 
250.00 

250.00 
250.00 
250.00 
250.00 

250.00 
250.00 
250.0Q 
250.00 

250.00 
250.00 
250.00 
250.00 

78.00 
78.00 
78.00 
78.00 

5.00 
5.00 
5. 00 
5.00 

~ ·s-:-oo-
5.00 
5.00 
5.00 

0 .10 
0.10 
0.10 
0.10 

16.00 
16.00 
I 6. 0 0 
L 6. 0 0 

- - -
Q 

543.92 
737.61 
806.68 
940.93 

543.92 
737.61 
806.68 
940.93 

543.92 
737.61 
806.68 
940.93 

543.92 
737.61 
806,68 
940.93 

543.92 
737.61 
806.68 
940.93 

543.92 
737.61 
806.68 
940.93 

543.92 
737.61 
806.68 
940.93 

s 4 3-:·:n -
737.61 
806.68 
940.93 

543.92 
737.61 
806.68 
940.93 

543.92 
737.61 
806.68 
940.93 

EG 

762.68 
764.08 
764.56 
765.44 

763.18 
764.60 
76 5. 0 7 
765.97 

763.67 
765.09 
765.57 
766.61 

764.15 
765.58 
766.0~ 
767.45 

764.62 
766.06 
766.55 
168.28 

764.77 
766.21 
766.70 
768.54 

764.92 
766.37 
766.87 
768.82 

765·.·03-
766 .51 
767.01 
768.90 

765.16 
766.63 
767.13 
768.86 

165.17 
166.65 
767.15 
768.98 

- - - - - - - -
PAGE 109 
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SECNO X.STA.Bl DEPTH CWSEL XLCR Q EG 

• 18.541 o.oo 6.09 764.74 0.10 543.92 765.29 
18.541 0.00 7.45 766.10 0.10 737.61 766.76 
16.541 o.oo 7. 91 766. 56 0.10 806.68 767.26 . 18.541 o.oo 9.65 768.30 0.10 940.93 768.94 

18.550 o.oo 5.78 764.58 1.00 543.92 765.45 
18.550 o.oo 7.09 765.89 1.00 737.61 766.98 
18.550 o.oo 7.49 766.29 1.00 806.68 767.54 
18.550 0.00 8.97 767.77 1.00 !HO .93 769.47 

19.150 o.oo 5.30 764.60 60.00 54 3. 92 765.63 
l!L150 o.oo 6.64 765.94 60.00 737.61 767.16 
19.150 0.00 7.12 766.42 60.00 806.68 767.71 
19.150 0.00 8 .10 16&.00 60.00 940.93 769.70 

19.160 0. 00 s. a, 765.17 1 • 0 0 543.92 765.76 
19.160 0. 00 7 .31 766.61 1.00 737.61 767.31 
19.160 o.oo 7.85 767.15 1.00 806.68 767.88 
19.160 0.00 9.70 769.00 1.00 940.93 769.93 

19.280 o.oo 5.50 76 5. 14 12.00 543.92 765.81 
19.280 o.oo 6.95 766.59 12.00 737.61 767.37 
19.280 o.oo 7.49 767.13 12.00 806.68 767.93 
19.280 0. 0 0 9 . 3 4 768.98 12. 00 940.93 769.99 

19.290 0.00 5.50 765.14 1.00 543.92 765.81 
19.290 0.00 6.95 766.59 1.00 737.61 767.37 
19.290 o.oo 7. 49 767.13 1.00 806.68 767.93 
19.290 o.oo 9. 34 168.96 1.00 940.93 770.00 

19. 390 o.oo 5.20 764.89 10.00 543.92 766.08 
19.390 o.oo 6.62 766.32 10.00 737.61 167.66 
19. 390 o.oo 7.15 766.85 10.00 806.68 768.22 
19. 39 0 0. 00 9.06 768.76 10.00 940.93 770.25 

19.400 o.oo 5.20 76 4. 90 1.00 543.92 766.08 
19.400 0.00 6. 62 766.32 1.00 737.61 767.66 
19.400 0.00 7.15 766.85 1.00 806.68 768.22 
19.400 o.oo 9. 06 768.76 1.00 940.93 770.26 

20.000 0. 00 5. 12 764.97 60.00 543.92 766 .19 
20.000 0.00 6. 54 766.39 60.00 737.61 767.76 
20.000 o.oo 7.08 766.92 60.00 806.68 768.32 
20.000 o.oo 9 .oa 168.92 60.00 940.93 110.40 

22.500 o.oo 4. 86 765.32 250.00 543.92 766.67 
22.500 o.oo 6. 26 766.72 250.00 737.61 768.22 
22.soo o.oo 6. 78 76,.24 250.00 806.68 768.77 
22.500 o.oo 9. 03 769.48 250.00 940.93 770.97 
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SECNO XSTA81 DEPTH. CWSEL XLCK Q EG 

22.510 0.00 4. 91 765.37 0.01 543.92 766.69 
• 22.510 0.00 6.32 766.78 0.01 737.61 768.25 . 22.510 0.00 6.85 767.31 0.01 806.68 768.81 
• 2 2. 51 0 0.00 9. 11 769.56 0.01 940.93 771.05 

22.700 0.00 4.90 76S.40 20.00 S43.92 766.73 
22.700 0.00 6.31 766.81 20.00 737.61 768.28 
22.700 0.00 6.84 767.34 20.00 806.68 768.84 
22.700 0.00 9.10 769.60 20.00 940.93 711.10 

23.000 O,OQ 4. 8 9 765.45 30.00 543.92 766.78 
23.000 0.00 6.29 166.86 30.00 731.61 768.33 
23.000 0. 00 6.82 167.38 30.00 806.68 768.89 
23. 000 0. 00 9.11 169.67 30.00 940.93 771.17 

23.100 0.00 4.96 765.52 0.01 543.92 766.82 . 23.100 0.00 6.37 766.94 0.01 737.61 768.38 
• 23.100 0.00 6. 91 767.47 0. 01 806.68 768.94 . 23.100 0.00 9. 21 769.77 0. 01 940.93 771.27 

23.500 0.00 4.91 765.59 50.00 543.92 766.92 
23. S00 0.00 6. 32 767.00 50.00 737.61 768.47 
23.500 0.00 6.85 767.54 50.00 806.68 769.03 
23.500 0.00 9.20 769.89 50.00 940.93 771.38 

23.520 0.00 5. 6 7 766.37 2.00 543.92 767.10 
23.520 0. 00 7. 11 767.81 2.00 737.61 768.66 
23.520 0.00 7. 54 768.34 2.00 806.68 769.22 
23.520 0. 0 0 9.82 770.52 2.00 940.93 771.53 

23.620 0. 00 6. 10 766.80 10.00 620.00 767.20 
23.620 0.00 7.52 768.22 10.00 890.00 768.76 
23.620 0.00 7.96 768 .66 10.00 1020.00 769.30 
23.620 0. 00 9. 8 8 770.58 10.00 1315.00 771.55 

. 23.630 0. 0 0 6.35 767.05 0.10 620.00 767.42 . 23.630 0.00 7.77 768.47 0.10 890.00 768.98 
• 2 3. 6 30 0. 0 0 B. 21 168.91 0.10 1020.00 769.51 . 23.630 0.00 10. 13 770.83 0.10 1315.00 771.80 

23.770 0.00 6. 32 767.06 15.00 620.00 767.43 
23.770 0.00 7. 73 768.47 15.00 890.00 768.98 
23.770 0.00 8. 18 768.91 15.00 1020.00 769.52 
23 770 0.00 10. 10 770.84 15.00 1315.00 771.83 

23.930 0.00 6.12 766.89 16.00 496.78 767.61 
23.930 0 00 7.54 768.31 16.00 666.53 769.16 
23.930 0 00 7.98 768.75 16.00 748.83 769.70 
23.930 0.00 10.01 770.78 16.00 827.13 771.93 
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24.000 0.00 6.11 766.90 7.00 496.78 767.61 
24.000 o.oo 7.53 768.32 7.00 666.53 769.16 
24.000 o.oo 7.96 76 8. 76 7.00 748.83 769.71 
24.000 o.oo 10.00 770. 79 7.00 827.13 771. 9 4 

• 24.100 o.oo 6. 15 766.94 0.01 496.78 767.64 
• 24.100 o.oo 7.57 768.36 0.01 666.53 769.19 

24. 100 o.oo 8.00 768.80 0.01 748.83 769.74 
• 24.100 o.oo 10. 04 110.83 0.01 827.13 711. 98 

25.000 o.oo 5.96 767.00 100.00 496.78 767.75 
25.000 o.oo 7. 39 768.42 100.00 666.53 769.30 
25.000 o.oo 7. 83 768.87 100.00 748.83 769.85 
25.000 0.00 9. 9 7 771.01 100.00 827.13 772.16 

27.500 o.oo 5. 53 167.17 250.00 496. "JS '168. OS 
2 7. 500 o.oo 6. 96 768.60 250.00 666.53 769.59 
27.500 o.oo 7.42 769.07 250.00 748.83 770.16 
27.500 o.oo 9. 80 771.44 250.00 827.13 772.61 

28.560 0.00 5. 36 767.26 106.00 496.78 768.19 
28.S60 0. 00 6.78 768.69 106.00 666.53 769.73 
28.560 o.oo 7. 25 769.16 106.00 748.83 770.31 
28.560 o.oo 9.15 771.65 106.00 827.13 772.80 

28.570 0. 00 5. 36 767.26 1.00 496.78 768.19 
28.570 o.oo 6.78 768.69 1. 00 666.53 769.73 
is.57o 0.00 7. 25 769.16 1.00 748.83 770 .:H 
28.570 o.oo 10. 34 772.25 1.00 827.13 772.94 

28.650 0.00 6. 3 5 768.35 8.00 496.78 768.44 
28.650 0.00 7.91 769.91 8.00 666.53 770.01 
28.650 0. 00 a.so 770.50 8.00 748.83 770.62 
28.650 o.oo 11.03 773.03 8 • 00 827.13 773.12 

28.660 o.oo 6. 8 3 768.83 1.00 615.00 768.95 
28.660 o.oo 8. 34 770.34 1.00 885.00 770.51 
28.660 o.oo 8. 9 4 170.94 1.00 1015.00 771.14 
28.660 o.oo 11. 41 773.41 1.00 1310.00 773.61 

28.990 0. 00 8. 9 2 768.92 3 3. 00 615.00 768.96 
28.990 o.oo 10.47 770.47 33.00 885.00 770.52 
28.990 o.oo 11.09 771.09 33. 00 1015.00 771.15 
28.990 o.oo 13.58 773.58 33.00 1310.00 773.63 

29.310 o.oo 8. 9 5 768.95 32.00 615.00 768.97 
29.310 o.oo 10.51 770.51 32.00 885.00 770.53 
29.310 o.oo 11.14 771.14 32.00 1015.00 771.16 
29.310 0. 00 13. 6 2 773.62 32.00 1310.00 773.64 
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30.130 0.00 8 .91 768.91 82.00 615.00 768.99 
30.130 0.00 10. 4 7 770.47 82.00 885.00 770.56 
30.130 0.00 11.10 771.10 82.00 1015.00 771.19 
30 .130 0.00 13. 59 773. 59 82.00 1310.00 773. 65 

30.630 0.00 8.93 768.93 50.00 615.00 769.01 
30.630 0.00 10. 48 770. 4 8 50.00 885.00 770.57 
30.630 0.00 11.11 771.11 50.00 1015.00 771,20 
30.630 0.00 13.60 773. 60 50.00 1310.00 773.66 

JI, 670 o.oo 3. 9 3 768.93 104.00 615.00 769.08 
31. 670 0.00 5.47 770.47 104.00 885.00 110.63 
31. 670 0.00 6.09 771.09 104.00 1015.00 771.26 
31. 670 0.00 8.56 773.56 104.00 1310.00 773.71 

31.770 0.00 3. 6 2 768.62 10.00 615.00 769.40 
31. 770 0.00 5.17 770.17 10.00 885.00 770.95 
31.770 O.OQ 5.78 770,78 10,QO 1015,0Q 71L~9 
31.770 0.00 8. 3 2 773.32 10.00 1310.00 773.96 

• 32.060 0.00 3. 27 768 .27 9. 00 615-.00 169.83 
32.060 0.00 4.87 769.87 9. 00 885.00 771.26 
32. 060 0.00 5.47 770.47 9.00 1015.00 771.91 
32.060 0.00 8.11 173 .11 9. 00 1310.00 714.18 

32.070 0.00 3. 28 168.28 1. 00 615.00 769.83 
32.010 0.00 4.87 169 .a1 1. 00 885.00 711.27 
32.070 n nn < ., .... .... ~ ... • n n 1015.00 771.91 V • UV J. 'i, I IV• 'i I i.vv 
32.070 0.00 8.07 773.07 1.00 1310.00 774.22 

. 3 3. 150 0.00 3. 27 76 8 . 6 0 108.00 615.00 770.16 
33.150 0.00 4. 6 3 769.96 108.00 885.00 771.51 
33.150 0.00 5. 2 2 110.55 106.00 1015.00 772.14 
33.150 0.00 7.87 773.20 108.00 1310.00 774.36 

33.160 0.00 3.28 166.62 1. 00 615.00 770.16 
33.160 0.00 4. 63 769.96 l. 00 885.00 771.51 
33.160 0.00 5.22 770.55 1. 00 1015.00 772.14 
33.160 0.00 7. 93 173.27 1.00 1310.00 774.38 

. 33.260 0.00 3. 28 768.64 10.00 615.00 770.19 
33-260 0.00 4.60 769.97 10.00 885.00 771.54 
33.260 0.00 5.19 770. 56 10. 00 1015.00 772.16 
33.260 0.00 7. 91 773.27 10.00 1310.00 774.39 

33-270 0.00 6.53 771.90 1. 00 615.00 772.26 
33-270 0.00 7.60 772.97 1. 00 885. 00 773.52 
33.270 0.00 8.08 773.45 1 . 0 0 1015.00 774.09 
33.270 0.00 9. 38 774.74 1. 00 1310.00 775.53 
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33.740 0.00 6. 39 771.90 48.00 615.00 172.29 
33. 740 0.00 7. 46 772. 98 48.00 885.00 773.55 
33.740 0.00 7.94 773.46 48.00 1015.00 714 .13 
33.740 0.00 9. 24 714.75 48.00 1310.00 775.57 

33.750 o.oo 6,39 771.90 1.00 615.00 772, 29 
33.750 0.00 7.46 772.98 1. 00 885.00 713.55 
33.750 0.00 7.94 773.46 1.00 1015.00 774.13 
33.iSO 0.00 !LiO 714. .62 1. 00 1310.00 775.71 

34.710 0.00 6.11 771.92 96.00 610,00 712.33 
34.710 0.00 7.19 773.00 96.00 880.00 713.62 
34.710 0.00 7.68 713.48 96.00 1005.00 774.19 
34.710 0.00 8.95 714.76 96.00 1300.00 175.84 

34. 7 20 0. 00 6 .11 771.92 1.00 610,00 772.33 
34.720 0.00 7. 19 113.00 1.00 880.00 773.62 
34.720 0.00 7.68 773.49 1.00 1005.00 774.19 
34.720 0. 00 9. 3 4 775.14 1.00 1300.00 775.93 

34.800 0. 00 6. 09 7 71. 9 2 a.co 610.00 712.34 
34.800 0.00 7 .1 7 113.00 a.co 880.00 713.62 
34,. 8 00 0. 00 7.66 773.49 a.co 1005.00 714.19 
34. 8 00 0. 00 9. 31 775.15 8.00 1300.00 775.94 

34.810 0.00 7.18 773.02 1.00 610.00 773.31 
34.810 0.00 8. 3 5 774..18 1.00 880.00 114,. 63 
34.810 0. 00 8.85 774. 61! 1.00 1005.00 775.21 
34.810 0.00 10.34 776.18 1.00 1300.00 776.81 

36.210 0.00 6.77 773.03 140.00 610.00 773.36 
36.210 0.00 7.94 774.20 140.00 880.00 774.70 
36.210 0. 00 8. 4 4 7 74. 70 140.00 1005.00 775.28 
36.210 0.00 9. 94 776.20 140.00 1300.00 776.89 

38.050 0.00 6. 24 773.0S 184. 00 610.00 773.45 
38.050 0.00 7. 42 774.23 184.00 880.00 774.81 
38 .050 0,00 7.93 '74.74 184. 00 1005.00 775.40 
38.050 0.00 !L43 7 76. 2 4 184.00 1300.00 777.01 

38.060 0.00 6. 24 773.05 1.00 610.00 773.45 
38.060 0.00 7.42 774. 23 1.00 880.00 774.81 
38.060 0.00 1.92 714 .13 1.00 1005.00 775.41 
38.060 0.00 9.25 776.06 1.00 1300.00 777.19 

39.760 0.00 5.75 773.08 170.00 610.00 773.55 
39.760 0.00 6. 94 774.27 170.00 880.00 774.93 
)9.760 0.00 7. 4 7 714.80 170.00 1005.00 115.54 
39.760 0.00 8.97 776.30 170.00 1300.00 777.43 
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H.770 0.00 5.75 773.08 1.00 610.00 773.55 
39.770 0.00 6.94 774.27 l.00 880.00 774. 9 3 
39.770 o.oo 7.47 774.80 1.00 1005.00 775.54 
39.770 o.oo 9.45 776.78 1.00 1300.00 777. 54 

39. 8 60 0.00 5.72 773.08 9.00 610.00 773.55 
39.860 o.oo 6.91 774.27 9.00 880.00 774.94 
39.860 0.00 7.45 774.80 9.00 1005.00 775.55 
39.860 0.00 9.42 776. 78 !LOO 1300.00 777.55 

3 9. 8 70 0.00 7.23 174.58 1.00 610.00 774.88 
39.870 0.00 8.38 775.73 1.00 880.00 776.18 
39. 8 70 0.00 8. 89 776. 24 1.00 1005.00 776.76 
39.870 0.00 10.47 777.82 1.00 1300.00 778.45 

41.590 0.00 6.75 774.61 172.00 605.00 774.94 
41.590 o.oo 7.90 775.76 172.00 870.00 776.26 
41.590 0.00 a .4.2. 116.2! 112.00 995.00 715.85 
41.590 0.00 10.00 777.86 172.00 1290.00 778.53 

43.350 0.00 6. 2 3 774.63 176.00 605.00 775.02 
43.350 0. 00 7.39 775.79 l 76. 00 870.00 776.36 
43. 3 50 0.00 7.91 776.31 176.00 995.00 776. 96 
43.350 0.00 9. 50 777.90 176.00 1290.00 778.64 

43.360 0. 00 6. 2 3 774.63 1. 00 605.00 775.02 
43.360 0.00 7.39 775.79 1. 00 870.00 776.36 
43.360 0.00 7. 90 776.30 1.00 995.00 776.97 
43.360 0. 00 9. 3 2 771.11 1.00 1290.00 178.83 

45.860 0.00 5.50 774.61 250.00 605.00 775.17 
45.860 0.00 6.68 715. 84 250.00 a10.oo 776.54 
45.860 0. 00 7.24 776.40 250.00 995.00 777.18 
45.860 0.00 8.90 778. q,6 250.00 1290.00 719.18 

45.810 0. 00 s.s2 774.68 1.00 600.00 775.17 
45.870 0. 00 6.69 775.85 1. 00 865.00 776.54 
45.870 0.00 7.25 776.41 1.00 990.00 777.18 
45.870 0.00 9.36 778.52 1.00 1285.00 779.28 

45.970 0.00 5.49 774.68 10.00 600.00 775.18 
45.970 0.00 6.66 775.86 10.00 865.00 776.55 
45.970 0.00 7.22 776.42 10.00 990.00 777.19 
45.970 0. 00 9. 3 3 778.52 10.00 1285.00 779.29 

45.980 0.00 6.93 176.12 1.00 600.00 776.43 
45.980 o. oo 8.06 777.25 1.00 865.00 777.72 
45.980 0.00 8.58 777.77 1 . 0 0 990.00 778.31 
45.980 0. 00 10.30 779.49 1. 00 1285.00 780 .12 

' - ..,_ ,, ·~ - "' 
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48.330 o.oo 6. 24 776.15 235.00 600.00 776.53 
48. HO 0.00 1. 38 717.29 235.00 865.00 777.85 
48.330 o.oo 7.90 777.81 235.00 990.00 778.45 
48.330 0.00 9.63 779.54 235.00 1285.00 780.26 

48.340 o.oo 6. 24 776.15 1.00 600.00 776.53 
48.340 o.oo 7.38 777.29 1.00 865.00 777.85 
48.340 0.00 7.89 777.80 1.00 990.00 778.46 
4.8. 340 0.00 9. 44 1'19.35 1.00 1285.00 780.45 

49.240 0.00 5. 98 776.16 90.00 600.00 716.58 
49.240 0.00 7.12 777.30 90.00 865.00 777. 91 
49.240 o.oo 7.66 777.84 90.00 990.00 778.53 
49.240 o.oo 9. 2 8 779.47 90.00 1285.00 780.58 

49.250 o.oo 5.98 116.16 1.00 600.00 716.58 
49.250 0.00 7.12 777.30 1.00 865.00 777.91 
4!L250 0.00 7.66 777.85 1.00 990.00 778.53 
49.250 o.oo 9. 8 3 780.01 1.00 1285.00 780.70 

49.340 0.00 5.95 776.16 9.00 600.00 776.59 
49.340 o.oo 7.09 777.31 9.00 865.00 777.92 
49.340 0.00 7. 6 4 777.85 9.00 990.00 118.54 
49.340 0.00 9. 80 780.02 9.00 1285.00 780.71 

49.350 o.oo 7. 1 7 777.38 1.00 600.00 777.67 
49.350 o.oo 8. 33 118.54 1.00 865.00 778.98 
4 9. 3 50 0.00 e. e4 779.05 l.00 990.00 779.57 
49.350 0. 00 10. 74 780.95 1.00 1285.00 781.53 

50.410 0.00 6. 8 7 777.39 106.00 600.00 771.71 
50.410 o.oo 8. 0 4 778.55 106.00 865.00 179.03 
50.410 0. 00 8. 56 779.07 106.00 990.00 779.62 
50.410 0.00 10. 4 5 180 .97 106.00 1285.00 181.58 

51.550 0. 00 6. 4 9 177.40 114.00 600.00 177.16 
51.550 0. 00 7. 6 5 778.51 114.00 865.00 779.09 
51.550 o.oo 8. 17 779.09 114.00 990.00 779.69 
51.550 o.oo 10.07 780.99 114.00 1285.00 781.64 
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0.000 0.00 0.00 o.oo 748.00 543.92 757.50 0.00 757.63 5.50 2.86 190.05 211.95 
0.000 0.00 0.00 o.oo 748.00 737.61 757. 50 0.00 757.7] 10.11 3. 88 190.05 231. 95 
0.000 o.oo 0.00 o.oo 748.00 806.68 757.50 0.00 757.78 12. 10 4.24 190.05 231.95 
0.000 0.00 0. OD o.oo 74.8.00 940.93 151.50 0.00 "157.88 16.46 4.95 190.05 231.95 

0. 100 9.00 0.00 o.oo 748.00 543.92 757.50 0.00 757.63 0.76 2.86 190.05 624.47 
0.100 !LOO 0.00 o.oo 748.00 737.61 757.50 0.00 757.74 1. 40 3.88 190.05 624.47 
0.100 9.00 0.00 o.oo 748.00 806.68 757.50 0.00 757.78 1. 67 4. 2 4 190.05 624.47 
0.100 9.00 0. 00 o.oo 146.00 940.93 751.50 0.00 757.88 2. 2 7 4.95 190.05 624.47 

0.170 8.00 0.00 0.00 748.00 543.92 757.50 0.00 757.63 0.76 2. 86 190.08 624.60 
0 .1 70 8. 00 0.00 0.00 748.00 737.61 757.50 0.00 757.74 1. 39 3.88 19D.11 624.71 
0.170 8.00 0.00 o.oa 748.DO 806.68 757.50 0.00 757.78 1. 67 4.24 190.12 624.75 
0.170 8.00 0.00 o.oo 148.00 940.93 751.51 0.00 757.89 2,27 4.95 190.14 624.86 

0.180 1.00 0.00 o.oo 748.00 543.92 757.47 o.oo 757.65 1. 93 3.40 159.71 391.38 
0.180 1.00 0.00 o.oo 748.00 737.61 757.43 o.oo 751.77 3.59 4. 63 159.15 389.16 
0.180 1.00 o.oo o.oo 148.00 806.68 757.42 0.00 757.82 4. 3 2 5. 08 158.87 388.17 
0.180 1 . 00 o.oo o.oo 148.00 940.93 757.39 0.00 757.94 5. 94 5.95 158.24 385.92 . 0.330 14. 0 0 0.00 o.oo 755.00 543.92 759.31 759.31 76 0. 76 45.85 9. 6 4 56.44 80.33 

• 0.330 14. 00 o.oo o.oo 755.00 737.61 759.95 759.95 761. 71 44.60 10.66 69.17 110.45 
• 0.330 14.00 0.00 0.00 755.00 806.68 760 .17 760 .1 7 762.04 43.91 10.95 73.64 1 -, 1 "T '.I 

.L~.L. '~ . 0.330 14.00 0.00 o.oo 755.00 940.93 760.56 760.56 762.63 43.75 11.55 81.45 142.26 

0.340 1.00 0.00 o.oo 755.00 543.92 760.48 0.00 760.86 3. 49 4.96 109.59 290.98 
0. 340 1.00 o.oo o.oo 755.00 737.61 761.31 0.00 761.84 4. 3 2 5.85 126.07 355.04 
0.340 1.00 0.00 o.oo 755.00 806.68 761. 58 0.00 762.16 4. 5 9 6 . 13 131.49 316.68 
0.340 1.00 0. 00 o.oo 755.00 940.93 762.09 0.00 162.77 5. 0 5 6.63 141.85 418.77 

0.380 4.00 0.00 o.oo 755.00 543.92 760.41 0.00 760.90 4. 7 0 5.58 97.44 250.89 
0.380 4.00 0.00 0.00 755.00 737.61 761.21 0.00 761.88 5.87 6.60 111.80 304.36 
0.380 4.00 0.00 o.oo 755.00 806.68 761.47 0.00 762.21 6.26 6.92 116.50 322.34 
0.380 4.00 0.00 o.oo 755.00 940.93 761.96 0.00 762.83 6.97 7.51 125.30 3 56. 4 3 

0.420 4.00 0.00 o.oo 755.00 543.92 760.31 0.00 760.94 6. 6 8 6.40 84.94 210.47 
0.420 4.00 0.00 0.00 755.00 737.61 761.06 0.00 761.95 e. 51 7.61 96.93 252.89 
0.420 4.00 0.00 o.oo 755.00 806.68 761.30 0.00 162.29 9.13 8.00 100.83 266.98 
0.420 4.00 0.00 o.oo 755.00 940.93 761.75 0.00 162.93 10.27 8.71 108.07 293.56 

0.460 4.00 0.00 o.oo 755.00 543.92 760.13 0.00 761. 02 l O. 2 9 7.56 71. 92 169.59 
0.460 4.00 0.00 o.oo 755.00 737.61 760.79 0.00 762.07 13.57 9.09 81.15 200.23 
0.460 4.00 0.00 0.00 755.00 806.68 76 L. 00 0.00 762.43 14.14 9.60 84.06 210.09 
0.460 4.00 0. 00 o.oo 755.00 940.93 761.38 0.00 763.10 16.98 10.53 89.39 228.32 
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0.500 4.00 763.00 762.00 755.00 543.92 759.79 0.00 761.18 18.41 9. 44 57.64 126.75 
o.soo 4.00 76 3. 00 762.00 755.00 737.61 760.16 0.00 762.36 27.82 11.91 61.95 139.85 

• 0.500 4.00 "16 3. 00 762.00 755.00 806.68 760.18 760.18 762.79 32.97 12.98 62.16 140.49 
• 0.500 4.00 763.00 762.00 755.00 940.93 760.74 760.74 763,63 34.02 13.66 68.86 161.33 

1.000 50.00 764.20 762.09 755.09 543.92 759.88 0.00 761.27 18.50 9.45 57.54 126.46 
1. 000 50.00 764.20 762.09 755.09 737.61 760.49 0.00 762.51 24.64 11. 39 64.78 148.60 
1,000 50.00 764.20 762.09 755.09 806.68 760.91 760.27 762.99 24.14 11. 56 69.77 164.19 
1.000 50.00 764.20 762.09 755.09 940.93 761.53 0.00 763.84 25.07 12.18 77.23 187.93 

1,250 25.00 765.90 762.14 755.14 543.92 159.93 0.00 761. 32 18.56 9. 46 57.47 126.24 
1.250 25.00 765.90 762.14 755.14 737.61 760.62 0.00 762.57 23.60 11.21 65.83 151.84 
1.250 25.00 765.90 162.14 755.14 806.68 161.03 0.00 763.05 23.28 11. 41 10.12 167.18 
1.250 25.00 165.90 762.14 755.14 940.93 761.67 0.00 163.91 24.07 12.00 18. 43 191.19 

2. 50 0 125.00 767.00 762.52 755.38 543.92 760.16 0. 00 761. 55 18.60 9. 41 57. 4 3 126.13 
2. 500 125.00 767.00 762.52 755.38 737.61 761.04 0.00 762.87 21. 63 10.85 67.99 158.59 
2.500 125.00 767.00 762.52 755.38 806.68 761.43 0.00 76 3. 34 21.67 11.10 12.64 173.28 
2.500 125.00 767.00 76 2. 52 755.38 940.93 762.10 0.00 764.21 22.30 11.65 80.74 199.27 

3. 500 100.00 167.00 762.71 755.57 543.92 760.34 0.00 761.14 18.67 9. 48 57.35 125.88 
3.500 100.QO 761.00 762.71 755.57 737.61 761.29 0.00 163.08 21.06 10.14 68.68 160.75 
3.500 100.00 767.00 762.71 755.57 806.68 161.68 0. 00 763.56 21 .10 10.99 73.38 175.61 
3.500 100.00 767.00 762.71 755.57 940.93 762.31 0. 00 764.43 21.69 11. 5 3 81.60 202.05 

4.300 80.00 161.00 762.86 755.72 543.92 760.49 0.00 161.89 18.75 9.50 57.26 125.61 
4. 3 0 0 80.00 167.00 762.86 755.72 137.61 761.49 0.00 163.25 20.51 10.65 69.28 162.64 
4.300 80.00 167.00 762. 86 755.72 806.68 761.88 0.00 163.73 20.66 10.91 13. 96 177.45 
4.300 80.00 167.00 762.86 755.72 940.93 762.58 0. 00 764.61 21.17 11. 4 3 8 2. 3 5 204.52 

4.550 25.00 767.00 762.99 755.99 543.92 760.34 0. 00 762.03 2 4. 21 10.42 52.19 ll0.54 
4.550 25.00 767.00 762.99 755.99 737.61 761.36 0. 00 763.39 25.08 11. 4 6 64.36 141.28 
4.550 25.00 767.00 16 2. 99 755.99 806.68 761.15 0. 00 763.87 24.75 11.67 6 9. 12 162.13 
4.550 25.00 167.00 16 2. 99 755.99 940.93 162.47 0.00 764.14 2 4. 5 7 12. 0 9 71.83 189.84 

5.000 4 5. 0 0 767.00 163.08 756.08 543.92 160.53 0.00 762.14 22.75 10. 19 53.37 114.02 
5.000 4 5. 0 0 167.00 763.08 756.08 737.61 161.56 0.00 16 3. 51 2 3. 63 11. 21 65.79 151. 12 
5.000 45.00 167.00 763.08 756.08 806.68 161.94 0.00 763.98 23.60 11. 4 6 70.31 166.06 
5.000 45.00 167.00 763.08 756.08 940.93 762.60 0.00 764.85 24.27 12.04 18. 18 190.98 

7.500 250.00 768.00 763.55 156.55 543.92 761.23 0.00 762.68 19. 12 9. 68 56.22 122. 48 
7.500 250.00 768. 00 763.55 156.55 737.61 762.31 0.00 764.08 20.73 10.68 69.08 161.99 
7.500 2 50. QO 768.00 163.55 756.55 806.68 "162.69 0.00 164.56 20.93 l O. 9 6 73.61 176.34 
1.500 250.00 768. 00 763.55 156.55 940.93 763.40 0.00 765.44 21. 31 11. 4 6 8 2. 14 203.81 

10.000 250.00 769.00 764.03 757.03 543.92 761.12 0.00 763.18 19.15 9.68 56.18 122.38 
10.000 250.00 769.00 764.03 757.03 731.61 762.88 0.00 164.60 19.85 10.50 10.22 165.58 
10.000 250.00 769.00 164.03 "151. 0 3 806.68 163.27 0.00 765.07 20.01 10. "17 74.81 180. 36 
10.000 250.00 769.00 76 4. 0 3 751.03 940.93 164.00 0. 00 765.97 20.32 11. 2 5 83.66 208.74 
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12.s.oo 250.00 771. 25 764.51 757.51 543.92 762.25 0.00 763.67 19.13 9.57 56.84 124 .35 
12. 500 250.00 771. 25 764.51 757.51 737.61 763.40 0.00 765.09 19.52 10.44 70.65 166.96 
12.500 250.00 711.ZS 164.51 157.51 806.6B 163.79 0.00 765.57 19.63 10.70 75. 41 182.08 
12.s.oo 250.00 771.25 764.51 757.51 940.93 764.66 0.00 766.61 33 .37 11. 21 83.97 162.81 

15.000 250.00 772. 90 764.98 757.98 543.92 762.72 0.00 764.15 19.14 9.57 56.84 124. 34 
15.000 250 .00 112.90 164.9B 151.98 737.61 763.89 0.00 765.58 l!L46 10.43 70.73 167.20 
15.000 250.00 772.90 764.98 757. 98 806.68 764.30 0.00 766.06 19 .39 10.65 75.76 183.21 
15.000 250.00 772.90 164.98 757.98 940.93 765.49 0.00 767.45 33. 47 11.22 83.88 162.64 

17.5-00 250.00 112.ao 765.46 758.46 543.92 763.20 0.00 764.62 19 .12 9.57 56.85 124.38 
17.5-00 250.00 77 2. 8 0 765.46 758. 46 737.61 764.40 0.00 766.06 19.13 10.36 71.18 168.63 
17.500 250.00 772.80 765.46 758. 46 806.68 764.79 0.00 766.55 19.39 10. 6 5 75.76 183.21 
17.500 250.00 772.80 765.46 758.46 940.93 766.33 0. 00 768.28 33.43 11. 21 83.92 162. 74 

18.280 78.00 77 2. 8 0 765.61 758.61 543.92 763.35 0.00 764.77 19.10 9.56 56.88 124. 46 
18.280 78.00 772.80 765.61 758.61 737.61 764.55 0.00 766.21 19.13 10.36 71.18 168.63 
18.280 78.00 772.80 765,61 758.61 806.68 764.94 0. 00 766.70 19.32 10.63 75.65 !!!3 .50 
18.280 78.00 772.80 765.61 758.61 940.93 766.59 0.00 768.54 33.42 11. 21 8 3. 9 3 162.71 

18.330 5.00 774.00 767.10 758.60 543.92 763.97 0.00 764.92 11.16 7. 8 3 6 9. 4 4 162.83 
18.330 5.00 774.00 767.10 758.60 137.61 765.22 0.00 766.37 11.68 8.62 85.59 215.83 
18.330 5.00 774.00 767.10 758.60 806.68 765.65 0.00 766.87 11.80 8. 84 91. 21 234.81 
18.330 5.00 774.00 767.10 758.60 940.93 767.76 0.00 768.82 12.21 8. 28 113.66 269.24 

18.380 5.00 774.00 767.10 758.60 543.92 764.44 0.00 165.03 9.64 6.18 88.08 115.21 
18.380 5.00 774.00 767.10 758.60 737.61 765.79 0.00 766.51 10.52 6.79 108.58 227.42 
18.380 5.00 ii4. 00 i6i.10 i58.60 806.68 766.25 0.00 767.01 10.79 6. 98 115.57 :245. 5:2 
18.380 5.00 774.00 767.10 158.60 940.93 768.06 0.00 768.90 16.30 7.33 128.44 233.05 

18.390 0. 10 0 00 0. 0 0 758.60 543.92 764.59 0. 0 0 765.16 9.04 6.02 90.36 180.94 
18.390 0.10 0. 00 o.oo 758.60 737.61 765.94 0. 0 0 766.63 9.99 6.65 110.86 231.32 
18.390 0. 10 o.oo o.oo 758.60 806.68 766.40 0. 00 767.13 10.29 6. 84 117.86 251. 47 
18.390 0.10 o.oo 0.00 758 .60 940.93 768.21 0. 00 768.86 8.44 6.47 145.39 323.86 

18.540 16.00 774 00 761.10 158.65 543.92 764.60 0.00 165.17 9 .15 6.05 89.87 1 79. 19 
18.540 16.00 174.00 767.10 158.65 737.61 765.96 0.00 766.65 10.07 6. 68 110.44 231.39 
18.540 16.00 774.00 761.10 158.65 806.68 166.42 0.00 761.15 10.36 6.87 117.47 250.63 
18.540 16.00 774.00 767.10 758. 65 940.93 768.14 0. 0 0 768.98 16.48 7.36 127.91 231.81 

• 18.541 0.10 o.oo o.oo 758.65 543.92 764.74 0.00 765.29 8.62 5.91 92.02 185.23 
18.541 0. 10 o.oo o.oo 158.65 137.61 166.10 0.00 766.76 9.60 6.55 112.62 238.03 
18.541 0.10 o.oo o.oo 758.65 806.68 766.56 0.00 767.26 9.90 6. 7 4 119.65 256.32 
18.541 0.10 0. 00 o.oo 758.65 940.93 768.30 0. 0 0 768.94 8.31 6. 4 4 146.21 326.34 

18.550 1.00 114.00 166.30 758.80 543.92 764.58 0. 00 765.45 14.97 7. 4 6 72.92 140.59 
18.550 1.00 714.00 766.30 758.80 737.61 765.89 0. 00 766.98 19.03 8.37 88.IJ 169.08 
18.550 1.00 774.00 166.JO 158.80 806.68 166.19 0.00 167.54 21.63 8.97 89.92 153.46 
18.550 1.00 774.00 766.30 758.80 940.93 767.77 0.00 769.47 37.86 10.46 89.92 152.92 
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19.150 60.00 774.15 766. 80 759.30 543.92 764.60 0.00 765.63 18.06 8.12 66.95 128.00 
19.150 60,00 774.15 766.80 759.30 737.61 765.94 0.00 767.16 20 .00 8.86 83.28 164.94 
19.150 60.00 774.15 766.80 759.30 806.68 766.42 0.00 767.71 22. 61 9 .11 88.53 169.64 
19.150 60.00 774.15 766.80 759.30 940.93 768.00 0.00 769.70 37.28 10.44 90.09 154.11 

19.160 1.00 774.00 767.40 759.30 543.92 765.17 0.00 765.76 9.68 6.18 88.04 174.80 
19.160 1.00 774. 00 767. 40 759.30 73 7. 61 766.61 0.00 767.31 10.28 6.72 109.79 230.01 
19.160 1.00 774.00 767.40 759.30 806.68 767.15 0.00 767.88 10.35 6.85 117.85 250.79 
19.160 1.00 774.00 767. 4.0 759.30 940.93 769.00 0.00 769.93 19.50 7. 74 121. 54 213.07 

19.280 12.00 774.00 767.40 759.64 54 3. 9 2 765.14 0.00 765.81 11.40 6. 59 82.53 161.09 
19.280 12.00 774.00 767.40 759.64 737.61 766.59 0.00 767.37 11.66 7.07 104.33 216.03 
19.280 12.00 774.00 767.40 759.64 806.68 767.13 0.00 767.93 11 .58 7.17 112.53 237.07 
19.280 12.00 774. 00 767.40 759.64 940.93 768.98 a.co 769.99 21.15 a. oe 116.39 204.58 

19.290 1.00 774.00 767.40 759.64 543.92 765.14 0.00 765.81 7.14 6.59 82.48 203.59 
19.290 1.00 774.00 767.40 759.64 737.61 766.59 0.00 767.37 6.92 7.07 104.27 2ao. 4.0 
19.290 1.00 774.00 767.40 759.64 806.68 767.13 0.00 767.93 6.78 7.18 112.35 309.91 
19.290 1.00 774.00 767.40 759.64 940.93 768.98 0.00 770.00 14.31 8. 08 116.39 248.77 

19.390 10. 0 0 774. 00 767.70 759. 70 543.92 764.89 o.oo 766.08 14.86 8.72 62.35 141. 09 
19.390 10. 0 0 774. 00 767.70 759.70 737.61 766.32 0.00 767.66 14.31 9. 29 79. 4 2 194.97 
19.390 10.00 774.00 767.70 759.70 806.68 766.85 0.00 768.22 13.98 9. 40 85.81 215.78 
19.390 10.00 774.00 767.70 759.70 940.93 768.76 0.00 770.25 22.92 9. 81 95.93 196.54 

19.400 1.00 774.00 767. 70 759.70 54 3. 9 2 764.90 0.00 766.08 14.89 8.73 6 2. 31 140.97 
19.400 1.00 774.00 767.70 759.70 737.61 766.32 0.00 767.66 14.33 9. 29 79.39 194.88 
19.400 1.00 774.00 767. 70 759.70 806.68 766.85 0.00 768.22 i3.99 9. 40 85.78 215.69 
19.400 1.00 774.00 767. 70 759.70 940.93 768.76 0.00 770.26 22.92 9.81 95.93 196.54 

20.000 60.00 771.50 767.90 759.85 543.92 764.97 0. 00 766.19 15. 4 6 8.85 61.45 138.32 
20.000 60.00 771.50 767.90 759.85 737.61 766.39 0.00 767.76 14.76 9. 40 78.50 191.99 
20.000 60.00 771.50 767.90 759.85 806.68 766.92 0.00 768.32 14.38 9. 51 84.87 212.70 
20.000 60.00 771.50 767.90 759.85 940.93 768.92 0.00 770.40 22.50 9. 74 96.57 198.36 

22.500 250.00 771.50 768.49 760.46 543.92 765.32 0.00 766.67 17.86 9. 3 3 58.29 128.71 
22.500 250.00 771.50 768. 49 760.46 737.61 766.72 0.00 768.22 16.59 9.82 75.09 181. 07 
22.500 250.00 771. so 768.49 760.46 806.68 767.24 0.00 768.77 16.07 9. 9 2 81. 35 201.23 
22.500 250.00 771.50 768.49 760.46 940.93 769.48 0.00 770.97 22.68 9.77 96.29 197.57 

. 22.510 0.01 771.50 768.49 760.46 543.92 765.37 0.00 766.69 17.39 9. 2 4 58.86 130.45 
22.510 0.01 771.50 768.49 760.46 737.61 766.78 0.00 768.25 16.19 9.73 75.79 183.31 

• 22.510 0.01 771.50 768.49 760.46 806.68 767.31 0.00 768.81 15.65 9. 8 2 82.17 203.89 . 22.510 0. 01 771.50 768.49 760.46 940.93 769.56 0.00 771.05 22.68 9.77 96.29 197.57 

22.700 20.00 771.50 768.50 760.50 543.92 765.40 0.00 766.73 17.38 9.24 58.87 130.47 
22.700 20,00 ?71.50 768,50 760,50 737.6! 766,8! 0.00 768,28 16,!8 9. 73 75.81 183.36 
22. 100 20.00 171.50 768.50 760.50 806.68 167.34 0.00 768.84 15. 6 4 9.82 82.18 203.95 
22.100 20.00 771.50 768.50 760. 50 940.93 769.60 0.00 771.10 22.93 9. 81 95.92 196.51 
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23.000 30.00 771.50 768. 56 760,56 543.92 765.45 0.00 766.78 11.50 9.26 58.73 130.04 
23.000 30.00 771.50 768.56 760. 56 737.61 766,86 0.00 768.33 16.29 9.76 75.61 182.74 
23.000 J0.00 771.50 768.56 760.56 806.68 767.38 0.00 768.89 15. 84 9.86 81. 80 202.11 
23. 000 J0.00 771.50 768.56 760.56 940.:93 769.67 0.00 771.1 7 22.93 9.81 95.92 196.51 . 23.100 0.01 111.50 168.56 760.56 543.92 765.52 0.00 766.82 16.90 9.15 59.47 132.30 

• 23.100 0.01 771.50 768.56 760.56 737.61 766.94 0.00 768.38 15. 82 9.65 76.45 185.44 . 23.100 0.01 771.50 768. 56 760.56 806.68 767.47 0.00 768.94 1 5. 30 9.73 82.88 206.23 
• 23.100 0.01 771.50 768.56 760.56 940.93 769.77 0.00 771.27 22.93 9.81 95.92 196.51 

23.500 50.00 771.50 76 8. 6 8 760.68 543.92 765.59 0.00 766.92 17.37 9. 24 58.88 130.51 
23. 500 50.00 771.50 768.68 760.68 737.61 767.00 0.00 768.47 1 6. 19 9.73 75.80 183.34 
23.500 50.00 771.50 76 8. 6 8 760.68 806.68 767.54 0. 00 769.03 15.64 9.81 8 l. 20 204.00 
23. 500 50.00 771.50 76 8. 6 8 760.68 940.93 769.89 0.00 711.38 22.93 9 .al 95.92 196.51 

23. 520 2.00 771.10 769.00 760.70 543.92 766.37 0.00 767.10 7.81 6.85 19. 4 4 194. 60 
23.520 2.00 771.10 769. 00 760.70 737.61 767.81 0.00 768.66 7.77 7. 40 99.74 264.58 
23.520 2.00 771.10 769. 00 760.70 806.68 768.34 0.00 769.22 7. 69 7.53 107.14 290. 93 
23.520 2.00 771.10 769.00 760.70 940.93 770. 52 0.00 771. 53 13. 93 8.08 116.44 252.14 

23.620 10.00 771.50 769.00 760.70 620.00 766.80 0.00 767.20 3. 33 5.08 122.15 339.58 
23.620 10.00 771.50 769.00 760.70 890.00 768.22 0. 00 768.76 3.84 5.92 150.37 454.01 
23.620 10.00 1"71.50 76 9. 0 0 760.70 1020.00 768.66 0.00 769.30 4. 31 6.41 159.25 491.30 
23.620 10.00 771.50 76 9. 0 0 760.70 1315.00 770.58 0.00 771.55 11.45 7.93 165.92 388.57 

. 23.630 0.10 171.50 769.00 760.70 620.00 767.05 0.00 767.42 2.98 4.88 127.04 358.92 . 23.630 0.10 771.50 769.00 760. 10 890.00 768.47 0. 00 768.98 3.52 S.73 155.29 474.60 . 23.630 0,10 771,50 769,00 760.70 1020.00 768,91 0.00 769.51 3,96 6,21 164,19 512,30 . 23.630 0 .10 771.50 769.00 760.70 1315.00 770.83 0.00 771.80 11.45 7.93 165.92 388.57 

23.170 15.00 771.20 769. 00 760.74 620.00 167.06 0. 00 161.43 3. 03 4.91 126.35 356.18 
23.170 15.00 771.20 769.00 760.74 890.00 768.47 0.00 768.98 3.56 5.76 154. 61 471.76 
23. 170 15.00 711.20 769.00 760.14 1020.00 768.91 0. 00 769.52 4.01 6. 2 4 163.52 509.45 
23.710 15.00 771.20 76 9 . 0 0 760.74 1315.00 770.84 0. 00 711.83 11.59 1.96 165.21 386.26 

23.930 16.00 171.50 76 a. a o 760.77 496.78 766.89 0.00 761.61 7.99 6.77 73.43 175.76 
23.930 16.00 171.50 768.80 760.77 666.53 768.31 0.00 769.16 8. 3 2 1.37 90.44 231. 06 
23.930 16.00 771.50 768.SO 760.77 743.83 768.75 u.uu 769.70 :, • uo I• a~ 95.76 245.77 
23.930 16.00 771.50 768.80 760.77 827.13 770.78 0.00 711.93 17.56 8. 60 96.23 197.40 

24.000 7.00 771.50 768.82 760.79 496.78 766.90 0.00 767.61 8. 01 6.77 73.35 175.51 
24.000 7.00 771.50 768.82 760.79 666.53 768.32 0.00 769.16 8. 34 7.38 90.36 230.81 
24.000 7.00 771.50 768. 8 2 760.79 748.83 768.76 0. 00 769.71 9.09 7.83 95.62 248.31 
24.000 7.00 771.50 768. 8 2 760.79 821.13 770.79 0. 00 771.94 17.56 8.60 96.23 197.40 

. 24.100 0.01 771.50 768.82 760.79 496.78 766.94 0. 00 767. 64 7.90 6. 74 73.75 176.80 . 24.100 0.01 771.50 768.82 760.79 666.53 768.36 0. 00 769.19 8. 24 7. 3 4 90.77 232.16 . 24.100 0.01 771.50 768.82 760.79 748.83 768.80 0. 00 769. 74 9.00 7.80 96.03 249.65 . 24.100 0.01 771.50 768.82 760.79 827.13 770.83 0. 00 771.98 17.56 8.60 96. 2 3 197.40 
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25.000 100.00 771.50 769.06 761.04 496.78 767.00 0.00 767.75 8.56 6. 94 71. 54 169.76 
25.000 100.00 771.50 769.06 761.04 666.53 768.42 0.00 769.30 8.78 7.52 88.60 225.00 
25.000 100.00 771.50 769.06 761. 0 4 748.83 768.87 0.00 769.85 9.52 7. 97 93.95 242.72 
25.000 100.00 771. 50 769.06 761.04 827.13 771.01 0.00 772.16 17.56 8.60 96.23 197.40 

27.500 250.00 773.00 769.62 761.65 496.78 767.17 0.00 768.05 10. 48 7.49 66.35 153.47 
27.500 250.00 773.00 769.62 761.65 666.53 768.60 0.00 769.59 10.25 7.98 83. 48 208.18 
27. 500 250.00 "7"73.00 769.62 761.65 748.83 769.07 0,00 770.16 10.94 a. 41 89.03 226.41 
27.500 250.00 773.00 769.62 761.65 827.13 771.44 0.00 772.61 17.88 8. 65 95.61 195.61 

28.560 106.00 773. 50 769.93 761.91 496.78 767.26 0.00 768.19 11.43 7. 73 64.25 146.94 
28.560 106.00 773.50 769.93 761.91 666.53 768.69 0.00 769.73 10.96 8 .19 81.37 201.33 
28.560 106.00 773.50 769.93 761.91 748.83 769.16 0.00 770.31 11.61 8.61 87.02 219.77 
28.560 106.00 773.50 769.93 761.91 827.13 771.6S 0.00 772.80 17.57 8.60 96.21 197.33 

28.570 1.00 o.oo o.oo 761. 91 496.78 767.26 0.00 768.19 11.43 7.73 6 4. 2 4 146.92 
28.570 1.00 o.oo 0.00 761.91 666.53 768.69 0.00 769.73 10.96 8 .19 81.37 201.31 
28.570 1.00 o.oo 0.00 761.91 748.83 769.16 0.00 770.31 11.61 8.61 87.01 219.76 
28.570 1.00 0. 00 0.00 761.91 827.13 772.2S 0.00 772.94 S.73 6.66 124.18 345.62 

28. 650 8. 00 o.oo 0. 00 762.00 496.78 76 8. 3 5 0.00 768.44 0.60 2. 44 203.81 640.49 
28.650 8. 00 o.oo 0.00 762.00 666.53 76 9. 91 0.00 770.01 0.57 2. 63 253.77 882.50 
28.650 8.00 0. 00 0.00 762.00 748.83 770.50 0.00 770.62 0.58 2.74 273.03 980.66 
26. 650 8.00 0. 00 0.00 "76 2. DO 827.13 773.03 0.00 773.12 0.34 2.33 354.25 1417.86 

28.660 1.00 765.00 762.00 762.00 615.00 768.83 0.00 768.95 0.75 2. 81 218.50 709.41 
28.660 1.00 765.00 762.00 762.00 885.00 770.34 0.00 770.51 0.87 3. 3 2 266.77 948.07 
28.660 LOO 765.00 762.00 762-00 1015.00 710.94 0.00 711.14 0.94 3.55 286.04 1047.75 
28.660 1.00 765.00 762.00 762.00 1310.00 773.41 0.00 773.61 o.79 3.59 365.26 1478.47 

28.990 33.00 o.oo 0.00 760.00 615.00 768.92 0.00 768.96 1.66 1. 78 361.35 477.04 
28.990 33.00 0.00 0.00 760.00 885.00 770.47 0.00 770.52 1.71 1. 98 475.21 616.8.2 
28.990 33.00 0.00 0.00 760.00 1015.00 771.09 0.00 771. 15 1. 74 2. 06 526.02 770.23 
28.990 33.00 0 . 0 0 0.00 760.00 1310.00 773.58 0.00 773.63 1. 01 1.85 814. 75 1305.97 

29.310 32.00 o.oo 0.00 760.00 615.00 768.95 0.00 768.97 0. 3 2 0.96 678.08 1091.06 
29 . 310 3 2. 00 o.oo 0.00 760.00 665.00 170.51 0.00 770.53 0.35 1.14 847.94 1488.51 
29.310 32.00 0.00 0.00 760.00 1015.00 771.14 0.00 771.16 0.37 1. 21 921.32 1667.36 
29.310 32.00 0. 00 0.00 760.00 1310.00 773.62 0.00 773.64 0. 28 1. 21 1239.30 2484.83 

30.130 82.00 o.oo 0.00 760.00 615.00 768.91 0.00 766.99 2.62 2.45 301.01 380.20 
30.130 82.00 0.00 0.00 760.00 885.00 770.47 0.00 770.56 2.33 2. 62 439.24 560.39 
30.130 82.00 0.00 0.00 760.00 1015 00 771.10 0.00 771.19 2. 24 2.70 500.54 677.93 
30.130 82.00 0. 00 0.00 760.00 1310.00 773.59 0.00 773.65 1. 24 2.35 790.22 1174.16 

30.630 50.00 o.oo 0.00 760.00 615.00 768.93 0.00 769.01 2. 61 2. 4 4 307.56 380.91 
30.630 50.00 o.oo 0.00 760.00 885.00 770.48 0.00 770.57 2. 3 2 2. 6 2 439.76 581.21 
30.630 50.00 0.00 0.00 760.00 1015.00 771.11 0.00 771.20 2. 24 2.70 501. 0 8 678.80 
30.630 50.00 0. 00 0.00 760.00 1310.00 773.60 0.00 773.66 1. 2 4 2.35 790.21 1174.14 
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31.670 104.00 0. 00 o.oo 765.00 615.00 768.93 0.00 769.08 10.68 3 .13 196.29 188.20 
31.670 104.00 0.00 o.oo 765.00 885.00 770.47 0.00 770.63 7.85 3. 24 273.42 315.85 
31.670 104.00 o.oo o.oo 765.00 1015.00 771.09 0.00 771.26 7.42 3. 33 304.40 372.68 
31.670 104.00 o.oo 0.00 765.00 1310.00 773.56 0.00 773.71 4.39 3.06 428.08 625.14 

31.770 10.00 o.oo o.oo 765.00 615.00 768.62 0.00 769.40 9.93 7.10 86.56 195.12 
31.770 10.00 0. 00 o.oo 765.00 885.00 770.17 0.00 770.95 6. 81 7.07 125.22 339 .04. 
31. 77 0 10.00 o.oo o.oo 765.00 1015.00 770.78 0.00 771.59 6.42 7.23 140.37 400.73 
31.i70 10.00 (1.00 o.oo 765.00 1310.00 773.]2 0.00 773. 96 3. 68 6. 4 2 203.90 683.00 

32.060 9.00 0.00 o.oo 765.00 615.00 768.27 768.27 769.83 23.83 10.01 61.43 125.99 
32.060 9.00 o.oo o.oo 765.00 885.00 769.87 0.00 771.26 14.28 9.47 93.41 234.19 
32.060 9.00 o.oo o.oo 765.00 1015.00 770.47 0.00 771.!11 13.26 9.63 105.40 278.72 
32.060 9.00 0. 00 0.00 765.00 1310.00 773.11 0. 00 774.18 7.09 8. 28 158.15 491.93 

32.070 1.00 778.00 713.00 765.00 615.00 768.28 768.27 769.83 23.74 10.00 61. so 126.22 
32.070 1.00 778.00 713.00 765.00 885.00 769.87 0.00 771.27 14.32 9.48 93.32 233.85 
32.070 1.00 778.00 773.00 765.00 1015.00 770.47 0.00 771.91 13.29 9.64 105.33 278.43 
32.070 1.00 778.00 773.00 765.00 1310.00 773.07 0.00 774.22 14.00 8.63 151.85 350.06 . 33.150 108.00 778.00 773.33 765.33 615.00 768.60 768.60 770.16 23. 82 10.01 61. 4 4 126.02 
33.150 108.00 778.00 773.33 765.33 885.00 769.96 0.00 771. 51 16.66 9.99 88.59 216.82 
33.150 108.00 778.00 773.33 765.33 1015.00 770.55 0. 00 772.14 15.24 10.11 100. 41 259.97 
33.150 108.00 778.00 773.33 765.33 1310.00 773.20 0.00 774.36 11. 3 6 8.67 151.02 388.68 

33.160 1.00 o.oo o.oo 765.33 615.00 768.62 768.61 770.16 23.66 9. 9 9 61.58 126.44 
33 .160 1.00 o.oo o.oo 765.33 885.00 769.96 0. 00 771.51 16.70 10.00 88.52 216.58 
33.1!50 LOO 0,00 o.oo ?65.33 1015.QO ??0.55 0. 00 112.14 15.21 10.11 100.36 259.75 
33.160 1.00 o.oo 0.00 765.33 1310.00 773.27 0.00 774.38 7.55 8.47 154.59 476.85 

• 3 3. 26 0 10.00 o.oo o.oo 765.36 615.00 768.64 768.64 770.19 23.78 10.01 61. 4 7 126.11 
33.260 10.00 o.oo o.oo 765.36 885.00 769.97 0.00 771.54 16.99 10.06 68.00 214.72 
33.260 10.00 o.oo o.oo 765.36 1015.00 770. 56 0. 00 772.16 15.50 10.17 99 82 257.78 
33.260 10.00 0.00 0.00 765.36 1310.00 773.27 0.00 774.39 7.62 8.50 154.04 474.50 

33.270 1.00 767.80 76 5. 20 765.37 615.00 771.90 0. 00 772.26 2.90 4. 8 6 126.54 3 61. 1 7 
33.270 1.00 767.80 76 5. 20 765.37 885.00 772.97 0. 00 773.52 3. 88 5.98 148.07 449. 40 
33.210 1.00 767.80 765.20 765.37 1015.00 773.45 0.00 774. 09 4. 29 6. 44 157. 68 489.92 
33.270 1.00 767.80 765.20 765.37 1310.00 174.74 0. 00 175.53 4.73 7.13 183.64 602.36 

33.740 48.00 o.oo 0.00 765.51 615.00 771.90 0.00 772.29 3. 09 4.97 123.68 349.76 
33.140 48.00 o.oo 0.00 765.51 865.00 112.96 0.00 773.55 4.09 6. 09 145.21 431.46 
33.740 48.00 o.oo 0. 00 765.51 1015.00 773.46 0. 00 774 .13 4.51 6.56 154.80 477.72 
33.740 48.00 0.00 o.oo 165.51 1310.00 714.15 0. 00 115.57 4. 94 1.25 180.75 589.64 

3 3. 750 1.00 780.00 773.52 765.51 615.00 111.90 0.00 712.29 3.09 4.97 123.68 349.77 
33.750 1.00 7S0.00 773.52 765.51 885.00 772.98 0.00 773.55 4.09 6.10 145.20 437.44 
33. 750 1. 00 180.00 773.52 765.51 1015.00 773.46 0 . 0 0 774.13 4.31 6.56 154.71 485.46 
33.1S0- 1.00 1S0.0-0 113.52 165. 51 1310.00 114.62 0. 00 775.71 13.13 8.40 155.96 361.59 
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34.710 96.00 780.00 773.81 765.81 610.00 771.92 0.00 772.33 3. 4 7 5.17 118.04 327.46 
34.710 96.00 780.00 773.81 765.81 880.00 773.00 0.00 773-.62 4.51 6.30 139.66 414.49 
34.710 96,00 780,00 773. 81 765.81 1005.00 773.48 0.00 774.19 4. 8 2 6. 7 3 149.39 457.95 
34.710 96.00 780.00 77l.81 765.81 1300.00 774. 76 0.00 775.84 12.93 8.34 155.96 361.59 

34.720 1.00 o.oo o.oo 765.81 610.00 771.92 o.oo 772. 3 3 3.46 5.16 118.15 327.89 
34.720 1.00 0.00 0.00 765.81 880.00 773.00 0.00 773.62 4.50 6.30 139.78 414.97 
34.720 1.00 0.00 o.oo 765.81 1005.00 773.49 0.00 774.19 4.87 6. 72 149.47 455.28 
34.720 1.00 0.00 o.oo 765.81 1300.00 775.14 o.oo 775-.93 4.72 7 .11 182.74 598.41 

34.800 8.00 0.00 0.00 765.83 610.00 771.92 0.00 772. 34 3.50 5.18 117.72 326.20 
34.800 8.00 0.00 o.oo 765.83 880.00 773.00 0.00 773.62 4.53 6.31 139.36 413.27 
34.800 8. 0 0 0.00 o.oo 765.83 1005.00 773.49 0.00 774.19 4. 91 6.74 14 9. 06 453. 54 
34.800 8.00 0.00 o.oo 765.83 1300.00 775.15 o.oo 775.94 4.16 7.13 182.22 596 .11 

34 .810 1.00 761L67 165.77 765.83 610.00 773.02 0.00 773.31 2.17 4.37 139.65 414.44 
34.810 1.00 768.67 765.77 765.83 880.00 774.18 0.00 774.63 2.95 5. 40 162.99 512. 59 
34.810 1.00 768.67 765.77 765.83 1005.00 774.68 0.00 775.21 3. 27 5.81 172.99 555.76 
34.810 1.00 76 8. 6 7 765.77 765.83 1300.00 776.18 0.00 776.81 3.57 6. 41 202.91 688.17 

36.210 140.00 0.00 o.oo 766.26 610.00 773.03 0.00 773.36 2.57 4. 6 4 131.36 380. 60 
36.210 140.00 0.00 o.oo 766.26 880.00 774. 20 0.00 774. 70 3. 39 5.68 154. 80 477.71 
36.210 140.00 0.00 0.00 766.26 1005.00 774.70 0.00 775.28 3. 7 3 6. 10 164.84 520.53 
36. 210 140.00 o.oo o.oo 766.26 1300.00 776.20 0.00 776.89 3. 98 6.67 194.80 651.85 

38.050 184.00 0.00 o.oo 766.81 610.00 77 3. 0 5 0.00 773.45 3. 25 5.05 120.83 338.46 
38.050 184.00 o.oo 0.00 766.81 880.00 774.23 0.00 774.81 4 .11 6.09 144.44 4 3 4. 26 
l8.oso 1B4.QO 0.00 Q.00 766.81 1005.00 774.74 O.OQ 775.40 4.44 6,50 154.55 476.69 
38.050 184.00 0.00 o.oo 766.81 1300.00 776.24 0.00 777.01 4.59 7.04 184.60 606.59 

38.060 1.00 780.00 77 4. 8 2 766.81 610.00 773.05 0.00 773.45 J. 25 5.05 120.80 338. 32 
38.0-60 1.00 780.00 774.82 766.81 880.00 774.23 0.00 774.81 4. 11 6.09 144.40 434.12 
38.060 1.00 780.00 774.82 766.81 1005.00 774.73 0.00 775.41 7.10 6. 63 151.59 377.04 
38.060 1.00 780.00 774.82 766.81 1300.00 776.06 0.00 777.19 14. 08 8.55 152.07 346.50 

39.160 110.00 180.00 715.34 767.33 610.00 773.08 0.00 773.55 4. 13 5.50 110.97 300.00 
39. 760 170.00 780.00 775.34 767.33 880.00 774.27 0.00 774.93 4. 9 8 6.53 134.75 394. 36 
39.760 170.00 780.00 775.34 767.33 1005.00 774.80 0.00 775.54 5.25 6. 91 14 5. 50 438.67 
39.160 170.00 780.00 175.34 767. 33 1300.00 776.30 0.00 177.43 14.08 0. 55 152.07 346. 49 

39.770 1.00 0.00 o.oo 767.33 610.00 773.08 0.00 773.55 4. 14 5.50 110.93 299.84 
39.770 1.00 0.00 0.00 767.33 880.oo 774.27 o.oo 774.93 4. 98 6.53 134.70 394.19 
39. 770 1.00 0.00 o.oo 767. 33 1005.00 774.80 o.oo 775.54 5. 26 6. 91 145.37 4 3 8 . 15 
39.710 1.00 0. 00 o.oo 767.33 1300.00 776.78 0.00 777.54 4. 56 7.03 185.05 608.58 

39.860 9.00 0. 00 o.oo 767.36 610.00 773.08 0.00 773.55 4. 19 5.52 110.43 297.90 
39.860 9. 00 0.00 o.oo 767.36 880.00 774.27 o.oo 774.94 5. 04 6.56 134. 21 392.11 
39.860 9.00 0.00 o.oo 767.36 1005.00 774.80 0. 0 0 775.55 5. 31 6.94 144.87 436.07 
39.860 9 00 0.00 o.oo 767.36 1300.00 776.78 0.00 777.55 4. 60 7. 0 5 184.43 605.84 
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49.240 90.00 784.70 118.20 770.19 600.00 776.16 0.00 776.58 3.57 5.20 115.48 317.45 
49.240 90.00 784.70 118.20 710.19 665.00 777. 3 0 0.00 177.91 4.47 6.25 138 .JO 408.90 
49.240 90.00 784.70 778.20 770.19 990.00 777.84 0.00 178.53 5.67 6.66 148.70 415.93 
49.240 90.00 784.70 178.20 770.19 1285.00 719.41 0.00 780.58 13.76 8. 4 5 152.05 346.44 

49.250 1.00 0.00 0.00 770.19 600.00 776.16 0.00 776.58 3.57 5.20 115.47 311.41 
49.250 1.00 0.00 0.00 170.19 865.00 777.30 0.00 777.91 4. 48 6.26 138.29 408.86 
49.250 1.00 0.00 0.00 770.19 990.00 177.85 (l.00 718.53 4.76 6.64 149.09 453.70 
49. 250 1.00 0.00 0.00 770.19 1285.00 780.cH 0.00 760.70 4.00 6.67 i92.63 642.iB 

49.340 9.00 0.00 0.00 770.21 600.00 776.16 0.00 776.59 3. 62 5.22 114.96 315.44 
49.340 !LOO 0.00 0.00 770.21 865.00 777.31 0.00 777.92 4.52 6.28 137.79 406.82 
49.340 9.00 0.00 0.00 770.21 990.00 7 77. 8 5 0. 00 778.54 4.80 6.66 148.69 4 51. 9 9 
49.340 9.00 0.00 0.00 770.21 1285.00 780.02 0.00 780.7l 4,. 04 6.69 192.00 639.36 

49.350 1.00 773.10 770.20 770.21 600.00 777.38 0. 00 777.67 2.11 4. 31 139.34 413.19 
49.350 1.00 773.10 770.20 770.21 865.00 778.54 0.00 778.98 2.87 5.32 l62.49 510. 48 
49.350 1.00 77 3. 10 770.20 770.21 990.00 779.06 0.00 779.57 3.18 5.73 172.88 555.27 
49.350 1.00 773.10 770.20 770.21 1285.00 780.95 0. 00 781.53 3.15 6. 10 210.80 723.78 

50.410 106.00 o.oo 0. 00 770.52 600.00 777.39 0.00 717.71 2. 38 4.50 133.43 388.99 
50.410 106.00 0.00 o.oo 770.52 865.00 778.55 0.00 779.03 3.17 5.52 156.65 485.56 
50.410 106.00 0.00 0.00 770.52 990.00 779.07 0. 00 779.62 3. 49 5.93 167.06 530.08 
50.410 106 .00 0.00 0.00 710.52 1285.00 780.97 0. 00 781.58 3. 3 9 6.27 204.99 697.54 

51.550 114. 00 0.00 0.00 770.92 600.00 777.40 0.00 777.16 2. 81 4.17 125.69 357.77 
51.550 114.00 0 .00 0.00 770.92 865.00 178.57 0.00 779.09 J. 6 4 5.81 148.99 453.28 
51.550 114.00 0.00 0.00 770.92 990.00 779.09 0.00 779.69 3.96 6. 21 159.44 497.42 
51. 550 114.00 0.00 0.00 770.92 1285.00 780.99 0.00 781.64 3.75 6.51 197.39 663.41 
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SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL Dif'-WSP DIFWSX OIFKWS TOPWID XLCH 

0.000 543.92 757.50 o.oo o.oo 0.00 20.01 o.oo 
0.000 737.61 757.50 o.oo 0.00 0.00 20.01 o.oo 
0.000 806.68 157.50 o.oo 0.00 0.00 20.01 o.oo 
0.000 940.93 757. so 0.00 0.00 0.00 20.01 0.00 

0.100 543. 92 157.50 o.oo 0.00 0.00 20.01 9.00 
0.100 737.61 757.50 o.oo 0.00 0.00 20.01 9.00 
0.100 806.68 757.50 o.oo 0.00 0.00 20.01 9.00 
G.100 940.93 757.50 0.00 0.00 0.00 20.01 !LOO 

0.170 543.92 757.50 0.00 0.00 0.00 20.01 8.00 
0.170 737.61 757.50 o.oo 0.00 0.00 20.01 8.00 
0.170 806.68 757.50 o.oo o.oo 0.00 20.01 8.00 
0.170 940.93 757.51 o.oo o.oo 0.00 20.01 8.00 

0.180 543.92 757.47 o.oo -0.04 0.00 20.07 1 . 0 0 
0.180 131.61 151.43 -0.03 -0.07 0.00 2 0. 0 7 1.00 
0.180 806.68 757.42 -0.01 -0.08 0.00 20.07 1. 00 
0.180 940.93 757.39 -0.03 -0.12 0.00 20.07 1 . 0 0 

. 0.330 543.92 759 .. H 0.00 1. 85 0.00 20.06 14.00 
• 0.330 737.61 759.95 0.63 2.51 0.00 20.06 14 . 0 0 
• 0.330 806.68 760.17 0.22 2. 75 0.00 2 0. 0 6 14.00 

0.330 940.93 760. 56 0.39 3.17 0.00 20.06 14 • 0 0 

0.340 543.92 760.48 o.oo 1.1 7 o.oo 20.01 1.00 
0.340 737.61 761.31 0.83 1. 36 0. 00 20.01 1. 00 
0.340 806.68 761.58 0.27 1. 41 0.00 20.01 1. 00 
0. 3 4 0 940.93 762.09 0.51 1. 53 0. 00 20.01 1 . 0 0 

0.360 S43.92 760.41 o.oo -0.07 0.00 18.01 4 • 0 0 
0.380 737.61 761.21 o.eo -0.10 0. 00 18.01 4.00 
0.380 806.68 761.47 0.26 -0.11 0. 00 18.01 4. .oo 
0.380 940.93 761.96 0.49 -0.13 0.00 18.01 4. 00 

0. 4 20 543.92 760.31 0.00 -0.10 0.00 16.01 4.00 
0.420 737.61 761.06 0.75 -0.15 0.00 16.01 4. 00 
0.420 806.68 761.30 0.24 -0.17 0.00 16.01 4.00 
0.420 940.93 761. 75 0.45 -0.21 0. 00 16.01 4 . 0 0 

0.460 543.92 760 .13 0.00 -0. l 7 0.00 14. 0 1 4.00 
0.460 13-1.61 160. 19 0.66 -0.26 0. 00 14.01 4 a 00 
0.460 806.68 761.00 0.21 -0.30 0.00 14.01 4 . 0 0 
0.460 940.93 761.38 0.38 -0.38 0.00 14.01 4.00 
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0.500 543.92 759.79 0.00 -0.34 0.00 12.01 4.00 
0.500 737.61 760.16 0.36 -0.64 0.00 12. 01 4.00 
0. so 0 806.68 760.18 0.02 -0.82 0.00 12.01 4.00 

• 0. 50 0 940.93 760. 74 0.56 -0.64 0. 00 12.01 4.00 

1. 000 543.92 759.88 0.00 0.09 0.00 12.0l 50 .00 
1. 00 0 737.61 760.49 0.61 0. 3 4 0.00 12.01 SO.OD 
1. 00 0 806.68 760.91 0. 4 2 0.73 0.00 12.01 50.00 
1. 00 0 940.93 761.53 0.62 0.80 0.00 12.01 50.00 

1.250 543.92 759.93 0.00 0.04 0. 00 12.01 25.00 
1. 250 737.61 760.62 0. 70 0.13 0.00 12.01 25.00 
1. 2 so S.06.68 761.03 0.41 0.12 0.00 12.01 25.00 
1.250 940.93 761.67 0.64 0.14 0.00 12.01 25.00 

2. 50 0 543.92 760.16 0.00 0.23 0. 00 12. 01 125.00 
2. so 0 737.61 761.04 0.88 0. 42 0. 00 12.01 125.00 
2.500 806.58 761.43 0.39 0.40 0. 00 12.01 125.00 
2. 500 940.93 762.10 0.67 0. 4 3 0.00 12.01 125.00 

3. so 0 543.92 760.34 0.00 0.18 0.00 12.01 100.00 
3. so 0 737.61 761.29 0.95 0.25 0.00 12.01 100.00 
3. so 0 806.68 761.68 0.39 0.26 0. 00 12.01 100.00 
3. so 0 940.93 762.37 0.69 0.27 0. 00 12.01 100.00 

4. 300 543.92 760.49 0.00 0 .15 0.00 12.01 80.00 
4. 30 0 737.61 761.49 1 . 01 0.20 0.00 12.01 80.00 
4. 30 0 806.68 761.88 0. 39 0.20 0.00 12.0i 80.00 
4 . 30 0 940.93 762.58 0.70 0.21 0.00 12.01 80.00 

4.550 54 3 . 9 2 760.34 0.00 -0.15 0. 00 12.00 25.00 
4.550 737.61 761.36 1.01 -0. 14 0. 00 12.00 25.00 
4.55-0 806.68 161.15 0.40 -0. 13 0. 00 12.00 25.00 
4.5SO 940.93 762.47 0.72 -0 .11 0.00 l 2. 0 0 25.00 

5-. 00 0 543.92 760.53 0.00 0. 19 0.00 12.00 45.00 
5.000 737.61 761.56 1. 03 0. 21 0.00 12.00 45.00 
5.000 806.68 761.94 0.38 0.19 0.00 12.00 45.00 
5 00 0 940.93 762.60 0.66 0 .13 0.00 12.00 45.00 

7. so 0 54 3. 92 761.23 0.00 0.70 0.00 12.00 250.00 
7. 50 0 737.61 762.31 1.08 0.75 0.00 12. 00 250.00 
7. 50 0 806.68 762.69 0.38 0.75 0.00 12. 00 250.00 
7. 50 0 940.93 763.40 0.71 0. 80 0.00 12. 00 250.00 

10.000 543.92 761.72 0.00 0. 49 0.00 12.00 250.00 
10.000 737.61 762.88 1. 16 0. 5 7 0.00 12. 0 0 250.00 
10.000 806.68 763. 27 0.39 0. 58 0.00 12.00 250.00 
10 000 940.93 764.00 0.73 0.60 0.00 12.00 250.00 
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12.500 543.92 762.25 0.00 0.52 0.00 12.00 250.00 
12.500 737.61 763.40 1.15 0.52 o.oo 12.00 250.00 
12.500 806.68 763.79 0.40 0.52 0.00 12.00 250.00 
12.500 940.93 764.66 0.87 0.66 0.00 12.00 250.00 

15.000 543.92 762.72 0.00 0.48 0.00 12.00 250.00 
15.000 737.61 763.89 1.17 0.49 0.00 12.00 250.00 
15.000 806.68 764.30 0.41 0.51 0.00 12 .oo 250.00 
iS.000 940.93 765.49 1.19 0.83 0.00 12.00 250.00 

17.500 543.92 763.20 0.00 0.48 o.oo 12.00 250.00 
17.500 737.61 764.40 1. 19 0.51 0.00 12.00 250.00 
17.500 806.68 764.79 0.39 0.48 0.00 12.00 250.00 
17.500 940.93 766.33 1. 55 0.84 0.00 12.00 250.00 

18.280 543.92 763.35 0.00 0.15 0.00 12.00 78.00 
18.280 737.61 764.55 1.19 0.15 0. 00 12.00 78.00 
18.280 806.68 764.94 0.40 0.16 0. 00 12.00 78.00 
18.280 940.93 766.59 1. 65 0.26 0.00 12.00 78.00 

18.330 543.92 763.97 0.00 0.61 0.00 12.97 5.00 
18.330 737.61 765.22 1.25 0.68 0. 00 12.99 5.00 
18.330 806.68 765.65 0. 4 3 0.71 0. 00 12.99 5.00 
18.330 940.93 767.76 2. 1 0 1.16 0.00 13.02 5.00 

18.380 543.92 764.44 0.00 0.47 0.00 15.15 5.00 
19.380 737.61 76S.79 1.35 0.57 0.00 15.19 S.00 
lL 380 806.68 766.25 0.46 0.60 0.00 15.20 5.00 
18.380 940.93 768.06 1.81 0.31 0.00 1S.25 5.00 

. 18.390 543.92 764.59 0.00 0.15 0 00 15.16 0.10 . 18.390 737.61 76S.94 1. 3 5 0.15 0.00 15.19 0.10 
• 18.390 806.68 766.40 0. 4 6 0.15 0,00 15.20 0.10 . 18.390 940.93 768.21 1. 81 0.15 0. 00 15.25 0.10 

18.540 543.92 764.60 0.00 0.01 0. 00 15.19 16.00 
18.540 737.61 765.96 1. 3 5 0.01 0. 00 15.24 16.00 
18.540 806.68 766.42 0. 4 6 0.01 0.00 15.25 16.00 
18.540 940.93 768.14 1. 72 -0.08 0.00 15.31 16.00 

. 18.541 543.92 764.74 0.00 0.14 0. 00 15.20 0.10 
• 18.541 737.61 766.10 1. 35 0.14 0. 00 15. 24 0.10 . 18.541 806.68 766.56 0. 4 6 0.14 0. 00 15.26 0.10 . 18.541 940.93 768.30 1.74 0.16 0. 00 15.31 0.10 

18.550 543.92 764.S8 0.00 -0.16 0. 00 15.03 1.00 
18.550 737.61 765.89 1.30 -0.21 0.00 15.07 1.00 
18.550 806.68 766.29 0.40 -0.27 0. 00 15.08 1.00 
18.S50 940.93 767.77 1. 4 8 -0.53 0. 00 15.12 1.00 
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19.150 543.92 764.60 0.00 0. 0 2 0. 00 15. 0 2 60.00 
19.150 737.61 765.94 1. 34 0.05 0.00 15.06 60.00 
19.150 806.68 766.42 0. 48 0.13 0.00 15.07 60.00 
19.150 940.93 768.00 1.59 0.23 0.00 15.12 60.00 

19.160 543.92 765.17 0.00 0.56 0. 00 lS.02 1.00 
19.160 737.61 766.61 1. 45 0.67 0.00 15.03 1.00 
19.160 806.68 767.15 0.54 0.73 0.00 15.03 1.00 
19.160 940.93 769.00 1. 85 0.99 0.00 15.04 1.00 

19.280 543.92 765.14 0.00 -0.03 0. 00 15.02 12.00 
19.280 737.61 766.59 1. 45 -0.02 0.00 15.03 12.00 
19 • 2 BO 806.68 761. 13 0.54 -0.02 0.00 15.03 12.00 
19.280 940.93 768.98 1. 85 -0.02 0.00 15.03 12.00 

19.290 543.92 765.14 0.00 0.00 0.00 15.01 1.00 
19.290 737.61 766.59 1.45 0.00 0.00 15.01 1.00 
19.290 806.68 767.!3 0.54 0,00 (LOO 15,01 LOO 
19.290 940.93 768.98 1.85 0.00 0. 00 15.02 1.00 

19.390 543.92 764.89 0.00 -0.24 0.00 12.00 10.00 
19.390 737.61 766.32 1 . 4 2 -0.27 0. 00 12.00 10.00 
19.390 806.68 766.85 0. 5 3 -0.28 0. 00 12.00 10.00 
19.390 940.93 768.76 1 . 91 -0.22 a. oo 12.00 10.00 

19.400 543.92 764.90 0. 00 0.00 0 .00 12.00 1.00 
19.400 737.61 766.32 1 . 4 2 0.00 0.00 12.00 1.00 
19.400 806.68 766.SS u. :l.l u.uu u.uu 12.00 1.00 
19.400 940. 9 3 768.16 1. 91 0.00 0. 00 12.00 1.00 

20.000 543.92 764.97 0. 00 0.07 0.00 12.00 60.00 
20.000 737.61 766.39 1. 42 0.07 0.00 12.00 60.00 
20.000 B06.6B 166.92 0. 53 0. 01 0.00 12.00 60.00 
20 000 940.93 768.92 2.00 0.16 0.00 12.00 60.00 

22.500 543.92 765.32 0.00 0. 3 5 0.00 12.00 250.00 
22.500 737.61 766.72 1.40 0. 33 0.00 12.00 250.00 
22.500 806.68 767.24 0.52 0. 32 0. 00 12.00 250.00 
22.500 940.93 769.48 2. 2 5 0.56 0. 00 12.00 250.00 

• 22.510 543.92 765.37 0 . 0 0 0.05 0. 00 12.00 0. 01 
• 22.510 737.61 766.78 1.41 0.06 0. 00 12.00 0. 01 . 22.510 806.68 767.31 0.53 0.07 0.00 12.00 0.01 . 22.510 940.93 769.56 2. 26 0.08 0.00 12.00 0.01 

22.700 543.92 765.40 0.00 0.04 0.00 12.00 20.00 
22.700 737.61 766.81 1.41 0.03 0. 00 12.00 20.00 
22.700 806.68 767.34 0. 5 3 0.03 0. 00 12. 0 0 20.00 
22.700 940.93 769.60 2 . 2 6 0. 04 0.00 12. 01 20.00 
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23.000 S43.92 76 5. 4 5 0.00 0.05 0.00 12.00 30.00 
23.000 737.61 766.86 1. 41 0.04 0.00 12.00 30.00 
23.000 8 06. 6 8 767.38 0.53 0.04 0.00 12.00 30.00 
23.000 940.93 769.67 2.29 0.07 0.00 12.01 30.00 

• 23.100 543.92 765.52 0.00 0.07 0.00 12.00 0.01 . 23.100 737.61 766.94 1.42 0.08 0.00 12.00 0.01 
• 23.100 806.68 767.47 0. 54 0.09 0.00 12.00 0.01 

23.100 940.93 76 9. 77 2.30 0. 10 0.00 12.01 0.01 

23.500 543. 92 765.59 0.00 0.07 0.00 12.00 50.00 
23.500 737.61 767.00 1.41 0.07 0.00 12.00 50.00 
23.500 806.68 767.54 0.53 0.07 0.00 12.00 50.00 
23.500 !H0.93 769.89 2.35 0. 11 0.00 12. 01 50.00 

23.520 543.92 766.37 0.00 0.78 0. 00 14.05 2.00 
23.520 737.61 767.81 1. 44 0.81 0. 00 14.06 2.00 
23.520 806.68 768.34 0. 53 0.80 0. 00 14.07 2.00 
23.520 940.93 770.52 2.18 0.63 0. 00 14.09 2.00 

23.620 620.00 766.80 0.00 0. 43 0. 00 20.00 10.00 
23.620 890.00 768.22 1.41 0.40 0. OD 20.00 10.00 
lJ.620 1020.00 768.66 0.45 0. 32 0.00 20.00 10.00 
23.620 1315.00 770.58 1.92 0.06 0. 00 20.01 10.00 

23.630 620.00 767.05 0.00 0.25 0. 00 20.00 0. 10 
23.630 a'9o.oo 768.47 1. 41 0.25 0. 00 20.00 0.10 

• 23.630 1020.00 768.91 u • 't:, u • .:::, 0.00 20.01 0.10 
• 23.630 1315.00 770.83 1 • 9 2 0.25 0.00 2 0. 01 0.10 

23. 770 620.00 767.06 0.00 0.00 0.00 20.00 15.00 
23.770 890.00 768.47 1.41 0.00 0.00 20.00 15.00 
23.770 1020.00 768.91 0.45 0.00 0.00 20.01 15.00 
23.770 1315.00 770.84 1 • 9 3 0.01 0.00 20.01 15.00 

23.930 496.78 766.89 0.00 -0.16 0.00 12. 0 0 16.00 
23.930 666.53 768.31 1.42 -0.16 0. 0 0 12.00 16.00 
23.930 748.83 768.75 0.44 -0.16 0.00 12.00 16.00 
23.930 827.13 770.78 2.03 -0.06 0.00 12.01 16.00 

24.000 496.78 766.90 0.00 0.00 0.00 12.00 7.00 
24.000 666.53 768.32 1.42 0.01 0.00 12.00 7.00 
24.000 748.83 768.76 0.44 0.00 0. 00 12.00 7.00 
24.000 827.13 770.79 2.04 0.01 0. 00 12.01 7.00 

. 24.100 496.78 766.94 0.00 0. 04 0. 00 12.00 0.01 . 14,100 666.53 768.36 1. 42 0. 0 4 0. 00 12.00 0. 01 
24.100 748.83 768.80 0.44 0. 0 4 0. 00 12.00 0. 01 
24.100 8 27 13 770.83 2. 04 0.04 0. 00 12. 0 1 0. 01 
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25.000 496.78 767.00 0.00 0.06 0.00 12.00 100.00 
25.000 666.53 768.42 1.42 0.06 0.00 12.00 100.00 
25.000 748.83 768.87 0.45 0.07 0.00 12.00 100.00 
25.000 827.13 771.01 2.14 0.18 0.00 12.01 100.00 

27.500 496.78 767.17 0.00 0.18 0.00 12.00 250.00 
27.500 666.53 768.60 1.43 0.18 0.00 12.00 250.00 
27.500 748.83 769.0'J 0.46 0.20 0.00 12.00 250.00 
27.500 827.13 771. 44 2.38 0.44 0.00 12.01 250.00 

28.560 496.78 767.26 0.00 0.09 0.00 12.00 106.00 
2 S. 560. 666.53 766.69 1.43 0.09 0.00 12.00 106.00 
28.560 748.83 769.16 0.47 0.09 0.00 12.00 106, gg 
28.560 827.13 771.65 2.49 0.21 0.00 12.01 106.00 

28.570 496.78 767.26 0. 00 0.00 0.00 12.00 1.00 
28.570 666.53 768.69 1. 43 0.00 0.00 12.00 1.00 
28.570 748.83 769.16 0.47 0.00 0. 00 12.00 1.00 
28.570 827.13 772.25 3.09 0.60 0. 00 12.01 1.00 

28.650 496.78 768.35 0.00 1. 09 0.00 32.12 8. 00 
28.650 666.53 769.91 1.56 1. 22 0.00 32.14 8. 00 
28.650 748.83 770.50 0.60 1.34 0.00 32.15 8. 00 
28.650 827.13 773.03 2. 5 3 0.79 0.00 32.20 8.00 

28.660 615.00 768.83 0.00 0. 4 8 0.00 32.00 1. 00 
28.660 885.00 770.34 1. 51 0. 43 0.00 32.00 1.00 
28.660 1015.00 770.94 0.60 0. 43 0.00 32.00 1. 00 
28.660 1310.00 773.41 2. 48 0. 38 0.00 32.01 1.00 

28.990 615.00 768.92 0.00 0. 09 0.00 67.97 33.00 
28.990 885.00 770.47 1.55 0. 13 0. 00 79.04 3 3. 00 
28.990 1015.00 771.09 0.62 0.15 0.00 83.50 33.00 
28.990 1310.00 773.58 2. 4 9 0.17 0. 00 173.56 33.00 

29.310 615.00 768.95 0.00 0.04 0.00 103.56 3 2. 0 0 
29.310 885.00 770.51 1.56 0.05 0.00 114.80 3 2. 0 0 
29.310 1015.00 771.14 0.63 0.05 0.00 119.33 32.00 
29.310 1310. 00 773.62 2. 4 a 0. 03 0.00 137.23 32.00 

30.130 615.00 768.91 0.00 -0.04 0.00 75. 8 5 82.00 
30.130 885.00 770.47 1. 56 -0.04 0.00 94.07 82.00 
30.130 1015.00 771.10 0.63 -0.04 0.00 101.42 82.00 
30.130 1310.00 773.59 2.50 -0.02 0.00 130.67 82.00 

30.630 615.00 768.93 0.00 0. 01 0.00 75.92 50.00 
30.630 885.00 770.48 1. 55 0. 01 0.00 94.14 50.00 
30.630 1015.00 771.11 0.63 0. 01 0.00 101.48 50.00 
30.630 1310.00 773.60 2. 49 0.01 0.00 130.67 50.00 
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31.670 615.00 768.93 0.00 0.00 0.00 50.00 104.00 
31.670 885.00 770.47 1. 54 -0.01 0.00 50.00 104.00 
31 .670 1015.00 771.09 0.62 -0.02 0.00 50.00 104.00 
31. 670 1310.00 773. 56 2.47 -0.04 0.00 50.01 104.00 

31.770 615.00 768.62 0.00 -0. 31 0.00 24.99 10.00 
31.770 885.00 770.17 1.55 -0.30 0.00 24. 99 10.00 
31. 770 1015.00 770.78 0.61 -0.31 0.00 25.00 10.00 
31.770 1310.00 773.32 2 • 54 -0.24 0.00 25.01 10.00 

• 32.060 615.00 168.21 0 • 0 0 -0.35 0.00 19.99 9.00 
32.060 885.00 769.87 1. 60 -0.30 0.00 19.99 9.00 
32.060 1015.00 770.47 0 • 6 0 -0.31 0.00 20.00 9.00 
32.060 1310.00 773.11 2.64 -0.21 0.00 20.00 9.00 

32.070 615.00 768.28 0. 00 0. 01 0.00 19.99 1.00 
32.070 885.00 769.87 1. 59 0.00 0.00 19.99 1.00 
32.0/0 1015.00 770.47 0. 60 0.00 n nn 20.00 .I.. uu u.uu 

32.070 1310.00 773.07 2.60 -0.04 0.00 20.00 1.00 . 33.150 615.00 768.60 0. 00 0. 32 0.00 19.99 108.00 
33.150 885.00 769.96 1. 35 0.09 0.00 19.99 108.00 
33.150 1015.00 770.55 0. 59 0.08 0.00 19.99 108.00 
33.150 1310.00 773.20 2. 64 0.13 0.00 20.00 108.00 

33.160 615.00 768.62 0. 00 0.01 0.00 19.99 1.00 
33.160 885.00 769.96 1.34 0.00 0.00 19.99 1.00 
33. 160 1015.00 710.55 (L59 0.00 0.00 19.99 1.00 
33.160 1310.00 773.27 2. 71 0.07 0. 00 20.00 1.00 

• 33.260 615.00 768.64 0. 00 0. 02 0.00 19.99 10.00 
33.260 885.00 769.97 1. 3 3 0. 01 0.00 19.99 10. 00 
33.260 1015.00 770.56 0. 59 0.01 0.00 19.99 10. 00 
33.260 1310.00 773. 27 2. 71 0.00 0. 00 20.00 10. 00 

33.270 615.00 771.90 0. 00 3.26 0. 00 20.00 1.00 
33.270 885.00 772.97 1. 0 7 3. 0 0 0. 00 20.00 1.00 
3 3. 270 1015.00 773.45 0 • 4 8 2. 8 9 0. 00 20.00 1.00 
33.270 1310.00 774.74 1. 30 1.47 0.00 20.01 1.00 

33.740 615.00 771.90 0. 00 0. 01 0.00 20.00 48. 00 
33.740 885.00 772.98 1 • 08 0.01 0.00 20.00 48. 00 
33.740 1015.00 773.46 0.48 0. 01 0.00 20.00 48. 00 
33. 740 1310.00 774. 75 1.30 0.01 0.00 20.01 48. 00 

33.750 615.00 771.90 0.00 0. 00 0.00 20.00 1.00 
33.750 885.00 772.98 1.08 0. 00 0.00 20.00 1.00 
33.750 1015.00 773. 46 0.48 0. 0 0 0.00 20.00 1.00 
33.750 1.310.00 774.62 1 • 1 6 -0.14 0.00 20.01 1.00 
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C'WSEL 
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776.06 
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774.27 
774.80 
776.30 

773.08 
774.27 
174.80 
176.78 

773.08 
774.21 
774.80 
776.78 

- -
DlF'WSP 

o.oo 
1. 08 
0. 4 8 
1.28 

0.00 
1.08 
0.48 
1.66 

o.oo 
1.08 
' .. ". -.u 
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0. 50 
1. 49 
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0. 00 
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1.19 
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-
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- -
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-
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96.00 

1.00 
1.00 
1.00 
1.00 

8.00 
8. oo 
a. oo 
8. 00 

1.00 
1.00 
1.00 
1.00 

140.00 
140.00 
140.00 
140.00 

184.00 
184.00 
184.00 
184.00 

1. 00 
1.00 
1.00 
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110.00 
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1.00 
1.00 
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9.00 
9 00 
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SECNO Q CWSEL DIFWSP OIFWSX DIFKWS TOPWID XLCH 

39.870 610.00 774.58 0.00 1. 50 o.oo 20.00 1.00 
39.870 880.00 775.73 1.15 1.46 0.00 20.00 1.00 
39.870 1005.00 776.24 0.51 1.44 0.00 20.01 1.00 
39.870 1300.00 777.82 1.58 1.04 0.00 20.01 1.00 

41.590 605.00 774. 61 0.00 0.02 0.00 20.00 172.00 
41.590 870.00 775.76 1.16 0.03 0.00 20.00 172.00 
41.590 995.00 776.l8 0.51 Q,!D (L 00 20,00 172.00 
41.590 1290.00 717.86 1. 58 0.04 0.00 20.01 172.00 

43.350 605.00 774.63 0.00 0.02 0.00 20.00 1 76. 00 
43.350 870.00 775.79 1.17 0.03 0.00 20.00 1 76. OD 
43.350 995.00 776.31 0.52 0.03 0.00 20.00 176.00 
43.350 1290.00 777.90 1. 59 0.04 0.00 20.01 176.00 

43.360 605.00 774.63 0.00 0.00 0.00 20.00 1.00 
43.360 870.00 7"15. 79 1.17 0.00 0.00 20.00 1.00 
43.360 995.00 776. 30 0.51 -0.01 0.00 20.00 1.00 
43.360 1290.00 ,-,,_ n 1. 41 -0.18 0.00 20.01 1.00 

45.860 605.00 774.67 0.00 0.04 0.00 20.00 250.00 
45.860 8 "10. 00 7"15.84 1. 18 0.05 0.00 20.00 250.00 
45.860 995.00 1"16. 40 0.56 0.10 0.00 20.00 250.00 
45.860 1290.00 1"18. 06 1.66 0.35 0.00 20.01 250.00 

45. 810 600.00 T74.68 0.00 0.01 o. oo 20.00 1.00 
45.870 865.00 775.85 1.18 0.01 0. 00 20.00 1.00 
45.870 990.00 7"16.41 0.56 0.01 0.00 20.00 1.00 
45.870 1285.00 7"18.52 2.11 0.46 0.00 20.01 1.00 

45.970 600.00 7"14.68 0.00 0.00 0.00 20.00 10.00 
45.970 865.00 7 75. 86 1.18 0.00 0.00 20.00 10.00 
45.970 990.00 776.42 0.56 0.00 0.00 20.00 10.00 
45.970 1285.00 778. 52 2.10 0.00 0.00 2 0. 0 1 10.00 

45.980 600.00 776.12 0.00 1. 44 0.00 20.00 1.00 
45.980 865.00 777.25 1.13 1. 39 0.00 20.00 1.00 
45.980 990.00 777.77 0.52 1.35 0. 00 20.01 1.00 
45.980 1285.00 779.49 1. 73 0.97 0. 00 20.01 1.00 

48.330 600.00 776.15 0.00 0.03 0.00 20.00 235.00 
48.330 865.00 777.29 1.14 0.04 0. 00 20.00 235.00 
48.330 990.00 777.81 0 . 5-2 0. 0 4 0. 00 20.00 235-.00 
48.330 1285.00 779.54 1. 73 0.04 0 .0 0 20.01 235-.00 

4 8. 3 4 0 600.00 776.15 0.00 0.00 0.00 20.00 1.00 
•" ,, ,, n 865.00 777.29 ' ' . n nn n nn 20.00 , nn 
<j,Q • .J 'llU ....... 'S u.uv v.vv .... vv 

48.340 990.00 777.80 0.51 -0.01 0.00 20.00 1.00 
4 8. 3 4 0 1285.00 779.35 1. 55 -0.19 0.00 20.01 1.00 
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SECNO Q CWSEL OIP'WSP DIFWSX DIFKWS TOPWID XLCH 

49.240 600.00 776.16 0.00 0. 01 0.00 20.00 90.00 
49.240 865.00 777.30 1.14 0.02 0.00 20.00 90.00 
49.240 990.00 777.84 0.54 0.04 0.00 20.00 90.00 
49.240 1285.00 779.47 1. 63 0.12 0.00 20.01 90.00 

49.250 600.00 776.16 0.00 0.00 0.00 20.00 1.00 
49.250 865.00 777.30 1.14 0.00 0.00 20.00 1.00 
49.250 990.00 777.85 0.55 0.01 0.00 20.00 1.00 
49.250 1285.00 780.01 2.16 0.54 0. 00 20.01 1.00 

49. 340 600.00 776.16 0.00 0.00 0.00 20.00 9.00 
49.340 865.00 777.31 1 • 14 0.00 0.00 20.00 9.00 
49.340 990.00 777.85 0.55 0.00 0.00 20.00 9.00 
49.340 1285.00 780.02 2.16 0.00 0. oo 20.01 9.00 

49.350 600.00 777.38 0.00 1. 2 2 0.00 20.00 1.00 
49.350 865.00 778.54 1.16 1. 23 0.00 20.00 1.00 
49.350 990,QO 779.06 0,52 1.21 Q,QQ 20.01 1.00 
49.350 1285.00 780.95 1. 90 0.94 0.00 20.01 1.00 

50.410 600.00 777.39 0.00 0. 01 0. 00 20.00 106.00 
50.410 865.00 778.55 1 . 16 0. 0 2 0.00 20.00 106.00 
50.410 990.00 779.07 0. 52 0.02 0.00 20.01 106.00 
50.410 1285.00 780. 97 1. 90 0.02 0.00 20.01 106.00 

51. 550 600.00 777.40 0.00 0.01 0. 0 0 20.00 114.00 
51.550 865.00 778.57 1.1 7 0. 01 0. 00 20.00 114.00 
51.550 990.00 779.09 0.52 0.02 o.oo 20. 00 114. 00 
51.550 1285.00 180.99 1. 90 0. 0 2 0.00 20.01 114.00 
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SUM.MARY Of ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 0.330 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.330 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0.330 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 0.330 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.330 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERi;iY 
CAUTION SECNO= 0.330 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 0.330 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.330 PROFILE= 3 PROBABLE MINIM.UK SPECIFIC ENERGY 
CAUTION SECNO= 0.330 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 0.330 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.330 PROFILE= 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 0.330 PROP'ILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 0. 500 PROFILE= J CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.500 PROFILE:.: J MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0,500 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0. 500 PROFILE= 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0. 500 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

NOTE SECNO= 18.390 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SECNO= 18.390 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECNO= 18 .390 PROFILE::o: 3 WSEL BASED ON XS LINE 
NOTE SE CNO=i 18. 390 PROFILE= 4 WSEL BASED ON XS LINE 

NOTE SECNO= 18 . 541 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SECNO= 18. 541 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECNO= 18.541 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= 16. 541 PROFILE= 4 WSEL BASED ON XS LINE 

NOTE SECNO= 22 .510 PROFILE:::i 1 WSEL BASED ON XS LINE 
NOTE SE CNO= 22.510 PROFILE:::z 2 WSEL BASED ON XS LINE 
NOTE SE CNO= 22.510 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= 22.510 PROFILE= ' WSEL BASED ON XS LINE 

NOTE SECNO= 23.100 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SECNO= 23 .100 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECNO= 23 .100 PROFILE= J WSEL BASED ON XS LINE 
NOTE SECNO= 23.100 PROFILE= 4 WSEL BASED ON XS LINE 

NOTE SE CNO= 23. 630 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SECNO= 23.630 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECNO= 23.630 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= 23.630 PROFILE= 4 WSEL BASED ON XS LINE 

NOTE SECNO= 24 .100 PROFILE= 1 WSEL BASED ON XS LINE 
NOTE SECNO= 24 .100 PROFILE= 2 WSEL BASED ON XS LINE 
NOTE SECNO= 24 .100 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= 24.100 PROPILE:::i 4 WSEL BASED ON XS LINE 

CAUTION SECNO= 32. 060 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 32.060 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
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CAUTION SECNO= 33.150 PROFILE:::: 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 33.150 PROFILE== 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 33.260 PROFILE= 1 CRITICAL DEPTH ASSUMED 
ran'l'Tn» SECNC= 33.260 PROFILE:::: l MINIMUM SPECIFIC ENERGY 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: ___ -'-A'"-r-=-ca"-d~i-=a_C""'r..,e""e"'"k ______________ _ 

Date: 11-04-86 C 1 i ent : ___ -'-'Ka,,_l'-"a"'m"'"a ::ZO::..:ao'-"-Do"'w::.:.nc.::t""ow"'n-'---"D.,,_e"--'ve"-'l-"o-"'pm""e"-'-n,._,t'"""'A"'u...,t""h"'"o.,_r1_,_,· t,.,_y ___ _ 
Sampie Description: Dark brown fine to medium sand, some silt and clay, tFa1..:~ cudT:::i~ sand anc 

organic 
Samp 1 e Location/I dent i f1 cat 1 on : ___ ----"B--'-2::.:6"----=-S--'3"--.::.5_' -....,6:.:.•.::.5_' ____________ _ 

~.: ......... c.:-- 1., .... .;,..1,,.+ Dn+~.;,.....,.,-1 o....,. .. ,..aft+ r11rn111 ::t.+;ua C::no,,..;,.:-;,..:ii+;nn~ 
.:llCVC .;)ILC ffCl':fll'-" l'\CI..Qlll'll::U r 11:1 \,.'I.II~ \,,UIIIU IU~ 1 'l'C ..Jpll;\.. I I 1'-U"- IVII~ 

Number ( qrams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-lnch ---
3/4-Inch -
1/2-Inch 
'l/Q_Tnrh " " 100 W/ u-.1.11 .... 11 u u 

No. 4 0.2 0.2 99.8 

No. 8 1.2 1.4 98.4 

No. 10 

No. 16 2.6 3.0 95.4 

No. 30 8.5 9.7 85.7 

No. 50 23.5 26.9 58.8 

No. 80 
tJn 1nn ?1 7 ?A Q ,ll n 
11V • •uu LJ. • I '-"T .. u ,J"'T • V 

No. 200 9.8 11.1 22.9 

Pan 6.8+13.3=20.l 22.9 

Total Weiaht 87.6 

Weight of oven dry soil before washing: 87.6 g 

Weight of oven dry soil after washing: 74.3 g 

Weight loss by wash, 13.3 g 

Remarks: ----------------------------------

I Checked by : ____ __.B"'o""'b_,A,,.n,,,d"-'re..,w,.,s.__ ___ _ Technician: Tom Miller 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: Arcadia Creek -~~---
Date: 11-04-86 Client: Kalamazoo Downtown Development Authority 

Sample Description: Brown medium sand to fine gravel, little fine sand, trace clay and silt 
Sample Location/Identiffcation:--'B"---=2.,,_6___,S~--=-6__,1"'5_'~-1~6'--'.-=-5-' ______________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 
,, , __ L. 
c.- lfH .. 11 

1 1/2-Inch 

1-Inch 0 0 100 --· 
3/4-Inch 14.4 7.6 92.4 -
1/2-Inch 27.9 14.8 77 .6 

3/8-lnch 8.9 4.7 72. 9 

No. 4 45.3 24.0 48.9 

No. 8 27.4 14.5 34.4 

No. 10 

No. 16 19.7 10.4 24.0 

No. 30 14.8 7.8 16.2 

No. 50 i5.9 8.4 7.8 

No. 80 

No. 100 6.1 3.2 4.6 

No. 200 2.2 1.2 3.4 

Pan 0.6+5.9=6.5 3.4 

Total Weicht 18Q 1 

Weight of oven dry soil before washing: 189.1 gr 

Weight of oven dry soil after washing: 183.2 gr 

Weight loss by wash: 5. 9 gr 

Remarks: ---------------------------------

I Checked by: __ B_ob_A_n_dr_e_w_s _____ _ Technician: ___ T_om_~_,i_l_le_r ____ _ 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: ___ '"'"Ar'-'c~aa.;::d-'-ia=-=C"-r-=-ee:.:k.,__ ______________ _ 

Date: 11-04-86 Client : ____ K=a-'--1 a=m=a=z-'--oo~D~ow~n-'--t~o=w~n-'D"'e""v_e l_o'""p_m-=-en""t_A"""u t"'""h-'o_r_i t=y~----
Sample Description: Brown fine to medium sand, little coarse sand, fine gravei, sjit, ciay 
Sample Location/Identification: B-27 S-6 15'-16.5' 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( a>'~mo ) Retained Percent Passing 

2 1/2-Inch 
"'ll T- -L .::-1nc;n 

1 1/2-I nch 

1-Inch . 
3/4-Inch 

1/2-Inch 0 0 100 

3/8-lnch 4.6 4.3 95.7 

No. 4 6.6 6.2 89.5 

No. 8 3.7 3.5 86.0 

No. 10 

No. 16 4.3 4.0 82.0 

No. 30 6.5 6.1 75.9 
,.,,., ~ ,., ' ,., 

C • ~ 

No. 50 t;.t;.. 0 Ll. t;. ~'+•I 

No. 80 

No. 100 37.1 34.9 19.8 

No. 200 10.6 9.9 9.9 

Pan 0.8+9.8=10.6 9.9 

Total Weicht ,nc c 1uo.o 

Weight of oven dry soil before washing: 106,6 g 
Weight of oven dry soil after washing: 96.8 g 
Weight loss by wash: 9.8 9 

Remarks: 

Checked by:_-"-B=ob"-'-A""n"'"dr...,e=w=s _______ _ Technician: Tom Miller ---'~~~~-----
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: Arcadia Creek --~~~~~-----------------
Date: 11/4/86 cl i ent : __ K_a_l..;._a_ma"'z:..;;o_o_D---'o'-w_n-'-to'-w_n_De"-v'--'e'-'-l _op'-m-'ec.c.;n..c.t...c.A.;..:cu'"'t"""ho"-'r---'i...;:t,._y _____ _ 
Sample Description: Brown fine to coarse sand, little clay, silt & fine gravel 
Sample Location/Identification: _ _..B'--..,28._..,_S_,-2 _ _..2~,5.._'_-_4.._.,._.0,_' _____________ _ 

c::;o.\lft c:;,-.o, W.cdnht- Oo.t-.:::dnarl Do.rro.nt- r11m11l ::::r,t-;u.o. C:no.ri-Fir::::r.t-innc 
.,J 111;'111; .,J '"""- "'""' ''::I""' ",.;;;1,,u 11,11;..,. I II. I '-'"-11 I,, VUIIH,,,I I U I,, I Y II; ..,1p,i;;;\,, I I I \..U I,, I \,,111--1 

Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-Inch ----
3/4-lnch _ _Q_,O 0.0 100.0 
1/2-Inch 5.8 :4. 3 95.7 

3/8-Inch 4.0 3.0 92.7 

No. 4 7.3 5.4 87.3 

No. 8 5.1 3.8 83. 5 
.,_ ,n 
nu. lV 

No. 16 5.9 4.4 79.1 

No. 30 9.0 6.5 72.6 

No. so 36.7 27.1 45.5 

No. 80 

No. 100 31.9 23.5 22.0 

No. 200 13.3 9.8 12.2 

Pan 3.8 + 12.7 = 16.5 12.2 

Total Weiaht 135.5 

Weight of oven dry soil before washing: 135.5 gr 

Weight of oven dry soil after washing: 122.8 gr 

Weight loss by wash: 12.7 gr 

Remarks: __________________________________ _ 

Checked by: ______ Bo--'b~A'--nd""'r~e=w=s _____ _ Technician: Tom Miller ----'-=~~~-----
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~~ 
STS Con•ultanta Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . 
(517) 321-4964 

DRAWN A.....aVED DATE ..1011 No. 

TSP WEH 11-12-8 1069R 



I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
,I 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: Arcadia Creek ---'-"-="-'-''-"-~"'------------------
Date: 11-04-86 Client: Kalamazoo Downtown Development Authority 
Sample Description: Brown medium sand to fine gravel I little fine sand, trace clay and silt 
Sample Location/Identification:_~B-~Z=B~S-~Z~l=B-' -~2=0_' _______________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( qrams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-I nch 

I-Inch -· 
3/4-Inch 0 0 100 -
1/2-Inch 28.6 17.4 82.6 
'VA-lnr-h 13.5 8.2 74.4 -, ....... ,._,. 
No. 4 27.4 16.7 57.7 

No. 8 21i.3 16.1 41.6 
No. 10 

No. 16 21.5 13.1 28.5 

No. 30 15.1 9.2 19.3 

No. 50 15.4 9.4 9.9 

No. 80 

No. 100 10. 7 6.5 3.4 

No. 200 2.1 1. 3 2.1 

Pan 0.3+3.2=3.5 2.1 
1 ~ A 1 

Total Weiaht !O'+, ! 

Weight of oven dry soil before washing: 164.1 gr 

Weight of oven dry soil after washing: 160.9 gr 

Weight loss by wash: 3 .2 gr 

Remarks: 

Checked by: Bob Andrews Technician: Tom tliller 
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8-28 Gravellv H-~ ~~ rn,~c~ ___ _. ;----- s i1 t 

S-7 brown I ,1.1 \ 

~~ 
STS Consultants Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . 
(517) 321-4964 

DRAWN ArPIIOVl:D DATlt .IOIINo. 

MLY ~/EH 11-12-8, 1069R 
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STS Job No. 1069R 
Date: 11/5/86 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 
Client: Kalamazoo Downtown Development Authority 

Samp 1 e Desc ri pt ion: ~B~r_o_wr_, _f_i_ne~t~o_c~o~a~r~se~s=a~nd~,~1~i ~t t~1~e_g=r~a~v=e~1 ~· ~t~ra=-c=e~s~i''~• t~&~c~· l~a~y ___ _ 
Sample Location/Identification:____,B~-=2~9~S~--6~1=5~,o~•---1_6~,5~'---------------

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-lnch ---
3/4-Inch __ o.,_o 0.0 100.0 
1/2-Inch 10.3 4.6 95.4 

3/8-Inch 6.2 2.8 92.6 

No. 4 25.6 11. 5 81.1 

No. 8 25.8 11.6 69.5 

No. 10 

No. 16 24.2 10.9 58.6 

No. 30 32.6 14.6 44.0 

No. 50 rn o ~~ n ' ., ' ;Jj .o c:.o.:, l I • l 

No. 80 

No. 100 24.1 10.8 6.3 

No. 200 4.6 2.1 4.2 

Pan 0.8 + 8.6 = 9.4 4.2 
T.-.+-.1 Weiaht 222.6 I Ul,.Q I 

Weight of oven dry soil before washing: 222.6 gr 

Weight of oven dry soil after washing: 214.0 gr 

Weight loss by wash: 8.6 gr 

Remarks: __________________________________ _ 

Checked by: ___ B_o_b_A_n_d_re_w_s ______ _ Technician: Tom Miller -----'-------
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B-29 Brown fine to coarse sand little 

S-/i nravel. trace silt. /5p\ 

~~ 
STS Consultants Ltd. 
3340 Ranger Roed 
Lansing, MIchIgan 48906 . 
(517) 321-4964 

DRAWN APPROVll:D DATE JOII No. 

TSP WEH 11-12- 0 " 
1n,:;no 
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STS CONSULTANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No • __ 1_06_9_R __ Project: ___ -A_rc=a~d~i~a--'C-r~e~ek~---------------
Da te: 11-04-86 CH ent : ___ ...,_K ... a.,_J ..,am,...a ... z ... a .... a _.B.,..aww..,_n t,..o,,..,w"'n...,D"'"'e ... v_..e....,l a""'p,..m.._e..,_n t......,,A""'u ... tb""a...._r...,_i..,tJi-----
Samp 1 e Description: Brown fine to coarse sand, little clay and silt, trace fine gravei 
Samp 1 e Location/I dent if i cation: ____ B=--....a3:..:0--'S"---'4_7""'.'-"5_' ""'-9""'.:..:0_' ____________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( qrams ) Retained Percent Passing 

2 1/2-Inch 
.., , __ ... 
c.-1 Jl~II 

1 1/2-Inch 

1-Inch 
3/4-Inch 

1/2-Inch 0 0 100 

3/8-Inch 2.6 5.1 94.9 

No. 4 5.7 11.3 83.6 

No. 8 
4.6) 9.1 74.5 

No. 10 

No. 16 3.3 5.5 58.0 

No. 30 4.8 9.5 58.5 

No. 50 12.1 23.9 34.5 

No. 80 

No. 100 9.2 18. 2 16.4 

No. 200 2.8 5.5 10.9 

Pan 1.2+4.3=5.5 10.9 

T-.&.-, Weiaht i;n .. 
1 oi;a 1 VVoV 

Weight of oven dry soil before washing: 50.6 q 

Weight of oven dry soil after washing: 46.3 g 
Weight loss by wash: 4.3 a 

Remarks: __________________________________ _ 

( Checked by: __ ""'B'"'o:..:b-'-'-An"'d'""r~e"""ws=-------- Technician: __ T-'-'o""m!...!.!M.,_il!.-'1'-"e.,_r _____ _ 
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B-30 Fine to coarse sand. some qravel, 1 ittl e 

S-4 silt and organics-dark brown and black 
(SW-SM) 

~~ 
STS Conaultanta Ltd. 
3340 Ranger Roaa 
Lansing, M1ch1gan 48906 . 
(517) 321-4964 

DRAWN ArPIIOVED DATI: .IOIINo. 

t1L Y HEH 11-12-86 1069R 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 4&j06 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project : _ __,_,_A,__,rc""a'"'d""i a,,_,C'""r-"-e"'ek,__ _______________ _ 
Date: 11/4/86 Client: Kalamazoo Downtown Development Authority 

Sample Descr1pt1on:_!la.r,k 'brown fine·to medium sand. some clav and sjlt, trace coar~e sand & 

Sample Locat1on/Ident1f1cation: B-31 S-2 2.5' - 4.0' organics 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

I-Inch ---
3/4-Inch --
1/2-Inch 

3/8-Inch 0.0 o.o 100.0 

No. 4 1.5 1.8 98.2 

No. 8 1.0 1.2 97.2 

No. 10 

No. 16 1.4 1. 7 95.3 

No. 30 3.9 4_7 90.6 

No. so 17.8 21.2 69.4 

No. 80 

No. 100 22.9 27.3 42.l 

No. 200 12.1 14.4 27.7 

Pan 3.5 + 19.7 = 23.2 27.7 

Total Weicht 83.8 

Weight of oven dry soil before washing: 83 .8 gr 

Weight of oven dry soil after washing: 64 .1 gr 

Weight loss by wash: 19.7 gr 

Remarks: 

Cheeked by : __ B_a_b_A"'-nd-'r-=e"-'w-=-s ______ _ Technician: Tam t·~il l er _ _.:..;::,:,;_.:..:..:._~c__-----
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B-31 Dark brown fine to medium sand, some 

S-2 clay, trace coarse sand a,nd organics. 

(SC) 

~~ 
STS c:onaultanta Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . 
(517):321·4964 

D-WN ArPIIOVIED IMTII: JOIINo. 

TSP WEH 11-12-86 1069R 
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STS Job No. 10698 
Date: 11/4/86 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 
Client: Kalamazoo Downtown Development Authority 

Sample Description: Brown fine to medium sand, little silt & clay, trace coarse sand 

Samp 1 e Location/I dent if i cat ion :_-"'B~-3..,3,_.,_S-....,3.__.,_5_' -..,.6'-'-. ,._5 _' _______________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 
?_ T r,,rl-. 
L- J. 11.._,II 

1 112-Inch 

1-Inch ----· 
3/4-Inch -
1/2-Inch 

3/8-Inch 

No. 4 0.0 0.0 100.0 

No. 8 1.2 1.3 98.7 

No. 10 

No. 16 1. 5 1.6 97.1 

No. 30 6.4 6.8 90.3 

No. 50 27.8 29.6 60.i 

No. 80 

No. 100 31.3 33.4 27.3 

No. 200 14.0 14.9 12.4 

Pan 3.6 + 8.0 = 11.6 12.4 

Totai Weioht ao o 
::::,,J. u 

Weight of oven dry soil before washing: 93.8 gr 
T.T,.,...: ,_\..+- ~" oven .-1-'TT ... ,,... ..: , ... + ... ,...._ ....... ..,,.... ~ .... ,_ . 
nc.L.5J.11.. U.L Ul- )' ;:tV..L..L d..L. Lt::..L Wd.;:)11.LLLO; 85 .8 gr 
Weight loss by wash: 8.0 gr 

I Remarks: __________________________________ _ 

I 
I Checked by : __ =-Bo=.,b"-'-'A"-'n=-dr~e~w"'s ______ _ Technician: Tom Miller --"-=-'-'-'-'-'-'-=------
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~~ 
STS Consultants Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . 
(517) 321-4964 

DRAWN APPIIOVIED DAff JOeNo. 

TSP HEH 11-12-86 1069R 
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STS Job No. 1069R 
Date: 11/5/86 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 
Client: Kalamazoo Downtown Development Authority 

Sample Description: Brown fine to coarse sand, trace silt, clay, and fine gravel 
Samp l e Location/I dent if i cation: __.,B'---"'33"---.,.S--'-6"---..._l,,__5 ...,. 0,.._'_-...,16...,.""5'--' ______________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams• ) Retained Percent Passing 

2 1/2-lnch 

2-Inch 

1 1/2-I nch 

I-Inch ----
3/ 4-I nc h 0.0 0.0 100.0 

1/2-Inch 9.3 6.9 93.1 

3/8-Inch 0.0 0.0 93.1 

No. 4 4.5 3.3 89.8 

No. 8 5.3 3.9 85.9 

No. 10 

No. 16 9.3 6.9 79.0 

No. 30 20.8 15.4 63.6 

No. 50 57.8 43.0 20.6 

No. 80 

No. 100 19.7 14.6 6.0 

No. 200 2.7 2.0 4.0 

Pan 0.8 + 4.6 = 5.4 4.0 
'T'- ..L. - , Weioht 1 7,1 7 
1oia1 .&. V"T • I 

Weight of oven dry soil before washing: 134.7 gr 
Weight of oven dry soil after washing: 130.1 gr 
Weight loss by wash: 4.6 gr 

Remarks: _________________________________ _ 

I Checked by: __ .,,B"'-o""b..,_A~n"'d'""'re=w~s~------ Technician: Tom Miller ----'~-'-'-'~=--------
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FORM 25-0 

(3131 291-5400 

~. Trim 6 Anooow. ioc. \SI Ctvll Engineers , land Surveyors 25185 GOODARD ROAD 

WORK SHEET TAYLOR, MICHIGAN 48180 
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I INTRODUCTION 

HYDRAULIC REPORT 

ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

This report summarizes the hydraulic studies under

taken to support detailed studies of approximately 

4.5 miles of the Arcadia Creek in the City of Kalamazoo, 

Michigan. Bill Weaver served as Project Manager for 

this Study. 

The Arcadia Creek basin area consists of approximately 

16.5 square miles, of which 5.5 square miles are in 

the City of Kalamazoo. Nine of the 11 square miles 

which lie outside the City are depression areas. These 

areas are not included in the Arcadia Creek Drainage 

Basin which results in the contributing drainage area 

being reduced to 7.5 square miles. The area outside the 

City is basically rural while the remaining basin area 

inside the City is urbanized. 

As shown in Exhibit 1, the Arcadia Creek is partially 

enclosed at the following locations: 

A. Mouth to about 150 feet upstream of Burdick Street, 

B. Two hundred feet upstream of Burdick Street to 

upstream of Park Street, 

C. Downstream of Cooley Street to upstream of Elm 

Street, and 

D. Downstream of Lovell Street to about 500 feet 

downstream of Oliver Street. 
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The four enclosures along with 20 culvert cross sections, 

two weir sections, and 20 valley sections were field 
~~ 

surveyed by Wade, Trim & Associates, Inc. in October, 

1979. These cross sections were supplemented by Abrams 

aerial elevation information, 2-foot contour maps and 

U.S.G.S. quadrangle maps which consist of 10-foot 

contour intervals (References 1, 2 ~nd 3). 

Cross section locations are shown on Exhibit 1. Table 1 

cross references section designations by showing the 

computer section number which corresponds to each cross 

section letter shown in Exhibit 1. Table 2 lists 

discharges which have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.) for the 

Arcadia Creek. 
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TABLE 1 

ARCADIA CREEK 

I 
CITY OF KALAMAZOO 

CROSS REFERENCE INDEX 

I ABRAMS/ COMPUTER 
X-SECTION WTA NO. NO. DESCRIPTION 

I A 1 Overland Section 

B 3 Overland Section 1- C 4 Overland Section 

D 74 6 Overland Section 

I E 9 Overland Section 

F 12 Overland Section; 

I 
U/S of Enclosure 

G 75 15 Overland Section 

H 77 17 Overland Section 

I I 7-8 19 Overland Section 

J 79 22 Overland Section 

I K 80 28 D/S Face w. Main Street 

L 80 29 U/S Face w. Main Street 

I M 82 32 D/S Face Academy Street 

N 82 33 U/S Face Academy Street 

- 0 85 38 D/S Face Lovell Street 

I p 41 Overland Section 

I 
Q 44 Overland Section 

R 46 Overland Section 

s 89 50 D/S Fae~ Oliver Street 

I T 89 51 U/S Face Oliver Street 

u 92 55 D/S Face Railroad 

I V 92 56 U/S Face Railroad 

w 94 58 D/S Face Stadium Dr. 

I X 94 59 U/S Face Stadium Dr. 

y 95 69 Valley Section 

I 
z 93 71.05 D/S Face Stadium Dr. 

AA 93 71.1 U/S Face Stadium Dr. 

I 
AB 92 71.2 D/S Face Railroad 

I-3 
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TABLE 1 

ARCADIA CREEK 

I 
CITY OF KALAMAZOO 

CROSS REFERENCE INDEX 

(Continued) 

I 
ABRAMS/ COMPUTER 

I 
X-SECTION WTA NO. NO. DESCRIPTION 

I 
AC 92 71.3 U/S Face Railroad 

AD 92 71. 9 D/S Face Railroad 

AE 92 71.92 U/S Face Railroad 

I AF 93 71. 94 D/S Face Stadium Dr. 

\__ AG 99 72 U/S Face Stadium Dr. 

I AH 100 73.5 D/S Face Howard St. 

AI 100 74 U/S Face Howard St. 

I AJ 103 77 Valley Section 

AK 105 79 Valley Section 

I 
AL 106 79.2 D/S Face Stadium Dr. 

AM 106 79.5 U/S Face Stadium Dr. 

AN 108 81 Valley Section 

I AO 109 82 Valley Section 

AP 110 83 Valley Section 

I AQ 111 84 Valley Section 

AR 112 85 Valley Section 

I AS 113 86 Valley Section 

I 
I 
I 
I 
I I-4 
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LOCATION 

U/S of Howard 

Oliver Street 

At Kalamazoo River 

TABLE 2 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW FREQUENCY DATA 

10 YEAR 50 YEAR 
CFS CFS .,_ 

D/!rvi,v.., 

'$• <-{1 170/ 365--

'{.n 31 S....-- 435✓ 

1,";>,; 665 .,,.- 920 ✓ 

100 YEAR 500 YEAR 
CFS CFS 

4 7 5----- 120-· 

4 8 5----- 745 _.-

1020 ✓ 12 8 5 _...,.,. 
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II METHOD OF ANALYSIS 

The HEC-2 backwater computer program was used in 

developing water surface profiles (Reference 4). 

Table 3 presents water surface elevations at selected 

locations for the four storms (10, 50, 100 and 500-

year) analyzed in this report. HEC-2 printouts 

including computer cross section plots are presented 

as Exhibit 2. (Exhibit 2 is contained in the 11" x 15" 

folder enclosed with this report.) Water surface profiles 

resulting from the backwater analyses are presented as 

Exhibit 3. 
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LOCATION 

Pitcher Street 

Burdick Street 

D/S of West Main Street 

D/S of Lovell Street 

D/S of Oliver Street 
TT /C! ~" ti1;-,_7c,,"t'" C! +- V".0.0 +-
VJ V v~ ...,...__._ V ._.._ ............. ="--' '-

D/S of Howard Street 

U/S of Howard Street 

D/S of Stadium Drive West 
Howard 
TT / C" 

_.,, C' ......... ...:l ......... T"\..,..: ....... West U/ CJ U.L .:> l.-0\..1..LWLL U.L.L.Vt:::: 

Howard 

of 

_.,, 
U.L 

TABLE 3 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD ELEVATIONS* 

FREQUENCY 
10 YEAR 50 YEAR 100 YEAR 

771.3 771.6 771.7 

778.5 778.7 778.8 

793.0 793.2 793.3 

798.0 798.7 798.9 

812. 3 813.1 813.4 
,Q.'J_-,_,,_$/}•' 0.?? J '(j/~7 O'l,,__.,g15:e} 
·m--•-V V".E."".C.-i, :.i.- . . J &l D • ... I 

033.r&33•8' 0a4.tr~3'1·1 ~-8'35'·/ 
8 3 8. 'l-8'(0•5° 841. 9 't ~ 0· 7 84--e-:-&8 'fD• 7 
845.1.,.. •B-4"'r.r81/S-~ 845.1 ~'15·4 

*All elevations are based upon National Geodetic Vertical Datum 

771. 9 

778.9 

793.5 

799.4 

814.0 
a o o a'if /6 • 5" 
U'-'-•V 

8-36-. 2- 8 3 7.0 
-844. 9 ~l{0· 8 

~8'15"-S-
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III VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

from field inspections, quad maps, and photographs. 

Typical roughness values for the main channel and 

overbank areas of Arcadia Creek are .035 and .08, 

respectively, for all floods. These values are 

indicative of summer month conditions and are consistent 

with values recommended and used in engineering practice 

(Reference 5). Contraction and expansion coefficients 

were selected as 0.3 and 0.5, respectively, at bridge 

sections and 0.1 and 0.3, respectively, for gradual 

channel transitions. Bridge notes and sketches along 

with loss coefficient computations are included in 

Exhibit 4. 

III-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IV HIGH WATER MARKS 

There are no documented high water marks for the 

Arcadia Creek. 
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V STARTING CONDITIONS 

Arcadia Creek begins as an enclosure which outlets into 

Portage Creek. This outlet is located immediately 

upstream (100 feet~) of the Portage Creek/Kalamazoo 

River confluence, as illustrated on Exhibit 1. Therefore, 

the mean annual flood elevation of the Kalamazoo River 

(Reference 6), located at its confluence with Portage 

creek, was utilized for the starting water surface 

elevation for Arcadia Creek (10, 50, 100, and 500 year 

storms). As shown in Figure 1, the mean annual flood 

discharge of the Kalamazoo River at its confluence with 

Portage Creek is approximately 3,300 cfs, corresponding 

to a frequency of 2.33 years. This results in a mean 

annual flood elevation of 757.4, as shown in Figure 2. 

I 
The overland flow component of the Arcadia Creek had 

its starting water surface elevation set at critical 

depth because the roadway elevation (766.4) located at 

the mouth of Arcadia Creek, is higher than the mean 

annual flood elevation for the Kalamazoo River. 
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VI SPECIAL PROBLEMS 

A. ENCLOSURES 

The enclosures on the Arcadia Creek required 

detailed analyses. For each of the enclosures, 

two types of flow would occur during a flood: 

pressure flow and overland flow. The total flow 

for each flood was distributed between pressure 

flow and overland flow as follows: 

1. Pressure Flow 

The HEC-2 special bridge routine was utilized for 

the compntation of pressure flnw thrnngh thP 

enclosures. Loss coefficient values XKOR, were 

computed for each segment of the enclosure. These 

values were utilized in the computation of average 

values of XKOR and area of flow, BAREA. The 

roadway elevati~n was kept high enough so as to 

discount the possibility of any weir flow. 

2. Overland Flow 

Cross sections were located at intervals over each 

of the enclosures. These sections were dimensioned 

perpendicular to the anticipated flow lines and 

were extended across the entire flood plain. 

Water surface and energy grade elevations for 

both overland and pressure flow were matched at 

both the upstream and downstream faces of each 

enclosure. This was accomplished by the adjustment 

of flow distribution between the overland flow 

paths and the enclosures. Detailed computations 

Table 4 lists the distribution of flow between 

pressure and overland flow for each enclosure. 
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TABLE 4 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW DISTRIBUTION 

FREQUENCY 
10 YEAR 

LOCATION CFS 

Enclosure from Mouth to 

150 feet U/S of Burdick Street 

Flow through the Enclosure 344 

Overland Flow 321 

Enclosure from 200 feet U/S of 

Burdick Street to U/S of Park Street 

Flow through the Enclosure 211 

Overland Flow 454 

Enclosure from D/S of Cooley Street 

to U/S of Elm Street 

Flow through the Enclosure 230 

Overland Flow 435 

Enclosure from D/S of Lovell Street to 

500 feet D/S of Oliver Street 

Flow through the Enclosure 

Overland Flow 

125 

540 

50 YEAR 

CFS 

347 

573 

207 

713 

228 

692 

124 

796 

100 YEAR 

CFS 

348 

~'Z.2 
/ l I •.J 

206 

814 --I: l. Q 

228 

792 

-----I(., 'l t 

124 

896 
1b L 0 

500 YEAR 

CFS 

350 

935 

204 

1081 

227 

1058 

124 

1161 
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B. DIVERSIONS 

As shown in Exhibit 1, there is divided flow in 

the creek at two locations: between sections z 
and AG and between sections AH and AM. Since 

the HEC-2 computer program is not set up to handle 

the divided flow in one step, the following 

analysis was performed for each of the two diversions: 

1. 

2. 

Stage/discharge rating curves were developed 

separately for flow in the channel and 

overland flow. 

The two rating curves were then combined 

to form a rating curve for the total flow 

versus channel water surface elevation on 

the upstream end. This information was 

utilized to distribute the total flow 

between overland flow and channel flow. 

The rating curves for the two diversions are 

presented as Exhibit 6. Table 5 lists the flow 

distribution between channel and overland flow for 

each diversion. 
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LOCATION 

Diversion between Sections 

Zand AG 

overland Flow 

Channel Flow 

Diversion between Sections 

AH and AM 

Overland Flow 

Channel Flow 

TABLE 5 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW DISTRIBUTION 

10 YEAR 
CFS 

190 

125 

0 

170 

FREQUENCY 
50 YEAR 100 YEAR 

CFS CFS 

305 

130 

...,.4-8'""177 
-'l-'J:7 /88' 

355 

130 

605 

140 
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VII GENERAL 

Computed water surface elevations were developed to 

an accuracy of 0.5 feet for floods of the selected 

recurrence intervals. 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum (N.G.V.D.). 

ThP hyilr.:::1111;("'! r1n.:=1lyc::PC:: -fnr t-h;c:: 5t-11ily \Jere based upon 

the effects of flow unobstructed by ice or debris. 

The flood elevations are considered valid only if 

hydraulic structures, in general, remain unobstructed 

and do not fail. 
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ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT l 

FIELD CROSS SECTION LOCATION AND 

100-VF.AR FT.OOn PLAIN - FLOOnWAY MAP 
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CROSS 

ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 2 

COMPUTER PRINTOUTS 

HEC-2 BACKWATER ANALYSIS WITH 

SECTION PLOTS (See Separate Folder) 
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ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 3 

WATER SURFACE PROFILES 
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CITY OF KALAMAZOO, MICHIGAN 
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BRIDGE NOTES AND SKETCHES 
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FORM 2~ 0 

(JIJI 291-6400 

~:1~~ .. ~ ~~ loc. 
WORK SHEET 

25185 GODDARD ROAD 

TAYLOR, MICHIGAN 4ll180 

l3r/d3e Locaft'o,i : 
Brlcl3c -'..osse.'.;J - SB C.--;,.,/ 

I . 
I. XK. { P,r,- 51 ,,.,i ,( {'ocf 1;-c,:·1 ;(.) O 

I XKOR ( Los~ Cocl{/c/ent') -· I. 0 r Zic. , Ek.: k;,. k, ·1-kp 
where ~, /'r/d/oo /o.s:.; eocff/c/e11t 

I kc , ~n franc e lo.$~ Cot /'fie /e.1,t 
kp, /055 Iron, 1'rJlern1edto-lc piers 

I '{),[scr,pfion of &ic/3..e. : 8ox._ M~ 
4 = ~9. I nZ Lr I< vk for En3.lish tLn,l.s 

I 
I 
I 
I 

1/ve-l-D;,llrea -= q 2 ft z... ~ ---=-- Wp =- 2 a µ-_ 
R.,_ 3/t.fl -:::- I· f" fr ,ea = ./· 72. ,(. = C/ I ·S-
11 lcoo,p:;:;,l e) • · -

If= :i.9. I .( { 0 •02.)-'- X 11· .r /I. -7 2 :: O· G 

k·O·> 

kf: 0 i/' hr,~e. has no 1i1fernted;ale piers 

kp: ~,OS' ;f" b-/d_Je /2a.s irrler1J1edta-fe. /Jiers 

... ,. .. ,. .... c. 

Jl£C-,e, 
hlor)aiJI 

/!Ge-~ 
mant4:tl 
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FORIIII 25 0 

(Jlll 291 6400 

~;,~~ •• ~~~ loc. 
WORK SHEET 

Brid.9e Locaf,o,i : 
Brlcl3c .zoss!:.~ 

25185 GOODARD ROAD 

TAYLOR, MICHIGAN 48180 

1. XK { Pie, Sli,l/ ,c: {'ocf f)c,:·'I ;(.) o· /.IEC--c 
I X KO!.! ( Loss Coc({,'c /eni.) -· I. 0 r Z/4 . , & k. : Kr---~ ;...k,--~-k,,- ll'JorJlliJ I 

where 1:1 , li-Jdlon lo~ t1ocff/cie11t 
I kc, en/ranee lo,:;_'.'.; cotff,c/e.11t 

kp, loss lro111 ~'[)fern1ed/ofc piers 
I Dt:scripi ion d Br,GJe. : 60 ~ ~ fipe. 

I 
I 
I 
I 
I 
I 
I 

· kt-= .29. J nit! L "/ R. i"/2r for En3lish unil.s 
1/reo -= _ l?a,Ji,u& -: , Wp =-
,e ... ¾p- z. = l·2S- R~ = l:3.S- ~:: /2 6 ft 
/J lcoo;poStle). • o2. 

Kf = ~9. J .,c { • o 2 J-t " I 2. 6 / /•JS- = I· I 

"-c,, o,§" 

kt' 0 ii hr,d_ge: has no 1i1ferrl{ediafe piers 

kn: IJ,OS ;f" br/dae has iofet'fJJed/afe /Jiers /,gc-z 
r .J mant0! 

I
.;), XkOf O I t I· I .,. , 8 ..... : .....;;2..c..·_6 ___ , 
3. CO f" (~ Cocf.fi'c..1 u .l cl . d;~d·.a, ~ c =- 2 • G . 1-!Ec-~ rn0i-..7 
,i, l<DL.[IJ ' Llnj-H I c.f wc,r ::. --- {O ,.( rccJ C>t{ i3Tc.arck) 

I 5. SWC, 1:-cHo,,, yJ;c:l,11 d bridqe opt'n,,j (,rl. pi~r~): ,3 • 93 ft I : 
•!:··,· ,;:;)·i::i:, '.'.c~-s.+ruc+-i01!' _____ -hc.ldciaic 

1 .. •~, ,·~'-':~ L.r,ci~e up:·••1113 inc.. pier::, ::. 19· 6 ff 2 

8 S.S " side slope,, " 

I O ... orizontal per I vertical ll..nlt) 
9. £LCHlJ. = [/€,va+ion or channel i'nvert IJ.(s side," go 7· . 

{o i{ q,ua/ -10 minirnu.n-, eJe.vation in r,rev,'rus x-sce,t 
110. tLC.HD O [J~va+ion cl ch<:3nnel ir,~er{ tD/s. s,cte •. 07•2... C:!.c: t fo/ 

\) I'\• I ' < - .-~C • 
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.,...,. - ,. r r> _, - - ~ b ...L.. 
txscr,pt,on ot t::Jr1dJ._e, = {Jox.- ~~ 

Ki= :)9.1 ni?.. Lr R. t'~ for (1Jqlish µn,l.s 1 
1/rea =(82/. 9-e11-~s=-.2s--:. 20,75 rt=' wp::. 2(!J-2+s-c}:.18·¥ 
,e .. '¾p = l·/3 fr .R¼ = l• 17 /.. = 136,ft" 
IJ l'coo,po:;ile) ~ · D 2. · 

~=~9./lf.{,o2.)~x/J6 /1,17 =l·f 

Kf' 0 ii br,~e has no /17fer,ued;ate piers 

kp: ~,OS' /t b-,'d_Je /;ds /l)tern1ed/a-fe /Jiers 
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. ~:111~.~~~loc. 
WORK SHEET 

Br,d.9e .£ocaf/011 : 
Brt'cl3c ,!_o:s:s~~ - SB C.iiti 

25185 GOODARD ROAO 

TAYLOR, MICHIGAN 48180 

I. XK. ( Plcr SI 1.,i ,( (!ocf l/c1:·, ;(.) o 
I XKOR ( Los~ Coc{{/c:eni) -· /. o r 2/4 , & k. = kr,. It, ·1-kp 

where 1:1 , fr.1C1,or1 lo~ eocf f/o'e 11t 
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/lc"C-,c 
l17anaal 

I 
I 
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kc, ~nfrance. lo~_'.'.; c0eff/c/e.11t 
kp, /055 lro11Jl1'/Jfern1ed,olc piers 

Descr,p-fion of &idj,e. : ;I)(; C1v/t- I-ilrn f,:pe ~ 
· ~ = :l9. I n2: L 1 R. tk for En3_lish 1An,ls 

llrea -= . R~ ~ ,, Wp_=-
,e.,_ %{) ::. z. : 1·2~£~ :: /,35" 
IJ fc,M,po$/le) .. • 01s-.!J 

Kr= ).9, I -< { ,o/S- J-1. )(. 7 B- /l•J.r 

k• o•S-

l::.f • 0 ii hr,d_Je has no 1i1ferrued;ate piers 

kn= ~,OS" ;/' b-/dae has J17ie11J1edt'ofe j'Jiers kc-i!. 
r J manat,/ 
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IJ13) 29H,400 

~:11~~.~ ~ loc. 
WORK SHEET 

25185 GOOOARD ROAD 

TAYLOR, MICHIGAN 48180 

l3r/dge Locaf/o,1 : 

Br/cl3c ..los.s~~ - SB C.iit-/ 

I. XK. { Pie, 511,,'° ,c: focf;;c,:·'I I() o 
XKOf{.(Loss Coc[{/c/eni)-·l.o rZk, .&k=k[,-k~·,-t,, 

Nhere k1 , /i:id,or, lo.s::; t'tJC{f/c/e1tl 
ke, ~nlrance. lo~.::: c0ef/,'c/e11t 
kp, /055 lronJ Jr;tern1ec/Jo-le f iers 

f:Jesc.ripfiol) d &t"c'J,e. : Go.'1 ~Mp c~ 
· 4 = J9. I nz l r R t'/.5 for En3.lish tJn,l.s 

1/rea = . R,._dw:] =- ....----...- Wp::. 
R .. %p=-~=t•2s1 Ra= /·JS- .I..= 2tfB# 
h «onpc~lej • . o 2. 

Kf= :J.9,/ .c (,tJ2. )~ x 298 /1,JS- =2·G 
11"'-' 

kt: 0 if br,d_Je has no 1i1fer,ued;ate piers 

kp= ~,OS" t'/" b-/cl_Je has io-/ern;edta-lc. /Jiers 

... , •• ._"c• 

IIEC-K. 
- hJonaa I 

I.;, Xl<Ofs 1+2•6 ~ o•.) +- = --1.l/_·~'--· 
.,_ cor(~ Cc::fF,·c..1u .t. c-l. c1.":::.d·-01~C =- 2,. 6 . I-IEC.·-2. n1a,-..u 

Ill. f<D,LCIJ · L6n~-H '. cf WCI~ =- ' {o ,I ;-cod D{{ BTca,ck.) r 

i. ?l'I~, 1:-cJfo,,, _:u,dllr1 d br,dqe, ?ftn 11'a (i,,l. pier~): 3. Cf 3 ft I 
I ' ' ' ,:;I ',· ·' ., ' t' L.::_-,, ('(J( -r-1/,) I a J r(_ u .J;,.l C . 

• : J-.1. 1 _,,_. _ ,... , t1 IC,,\ Clv1 

, . ....,,-,.-'-'; 0 1..r,d'Je upc11111j inc. pier~ :. /CJ· 6 ft 2. I 5.5 "' side slope.. c 

{horizontal per I vertical u..n,'t) 
eLC.1-11..t: [/e.vation or d.onnel i'nvert (J.(s side.=- 31 • 

{o if eq,uo/ -lo mir'litnu.n, elevation in P,rev,'ous x- ~c.t 
,, tLC!-1D O fl£Votion c1 channel in-Jeri D/5 ~,cle' . 
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I FORM 1~0 ~:,~~~ •• ~ ~~ loc. 25185 GODDARD R()AD 

TAYLOR, MICHIGAN La180 I (JIJ) 291 6400 WORK SHEET 

/3r/d9e Locaf/01i : .......... c, 
I Br/clgc ,l..o~se.~ - SB C..iit-/ 

I. XK. ( Pier 511.~,· ·t' (locf(;c,:·, ;(.) o 1/[C -,e, 
I XK0/2 ( Loss Cocf{,-cieni) -· I. o -,. Zic. , Ek:: 1:r-~-~---~k-p- hlor)t(jjl 

Nhere k1 , tr.ict,or, /4.s::; ('ocff/c.ie11t 
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kc, en/ranee /0.5~ coeff/cie.11t 
_ . . ~ kp.:_ lo_::.s fro'!.' 1'rJtern7!d1o_ic piers 
Description Of l:r1d3.e.. : 15ox C<,A.,e~ 
· 4 = .:19.1 nz L / R. ¥'.& ~ for En3.lish /,ln,l.s 

llrea :: l(xlf:::. 16ft ~-- Wp=-2( f(t'f_):= 16ft 
£: 3/"P = /.oft R~ = ./, o .I.= I 2 8 /c 
n lc'oo,po:;ife) • • oz. 

Kr: :i.9. I .( { • r;2.. J.:l. )(. I 2 9 / I ··O = I ·S-

1:'c: o,r 

Kf: 0 ,1 6r,~e has no 1i1fer,J{ed;ate piers 

kp:: ~,OS ;./" hrld_Je /2<1.s ioterl)/er/t'ole /Jiers 
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FORM 25-0 

(3131 291-5400 

~~:,~~~ .. ~ ~?.~ ~~ 
WORK SHEET 

25185 GODDARD ROAD. 

TAYLOR, MICHIGAN 48180 

A'1 r1 ~ 6f- d_p__ £~.AML dtrw-J/1 1n1 Ck J>~ fait-1: 

. 1t&id tw-6- r--lee,tI . ~ ~ 
U) &{:-!;--S s edc 'a-1,,i ~c...,,., o r o o ~ I J + 5" G 

SUBJECT .,,t, r- ·'? d,,.A J""'\, ,,,. /; A r. :',t,:; ,'v r- '.'.S c....-: , ___ ,._ 
c_· ~'-, . L _._ ~ 

' I ' 



C> 
z 

STS Consultants Ltd 
CALCULA.'TlOK SHEET 

'------'------ - -----
,; 

' ~-t-------

PO {I 
SUBJECT 

DATE/,/&, iC/CJ CHECKED BY 

STS JOB NO, 

I ;, --; -
CALC NO 

;2 J // 
REV NO 

" JI,~+,, J'.'.(" !:'i-2. - - _- -Q-:-1_. - 1-- - ----

,-:, - JLJL),,. _- ( ,\J))·1 ·,t 1 ,"_' r, - r'· -- ? 
L..'( - I ID L. I ..,. ~,, - - - _, __ .,,.._ -- .... 

r II • r.::--,i - j '... = - 2.C· .s ·-•1 I -- . ~ 
_ ___________ • _

1
_~--l.--... r-

1
--

, rf-1 
r f ' • •SC::• 'ly I -----(.{-' ,),-~s~ :•~ _A J 1 ~ 

·::., -to 1--t~.5' I L"'-----t 
::.r !_1 • .:;I/ / 1 

____ T:c.·•,,,,,~--=-~-~-_:;~ '-)--

- - -- ~---------i-----1----

~ c-~~-=--~--~-~----------------------------'--------~ 



STS Consultants Ltd. 
CALCULATION SHEET 

PROJECT STS JOB NO 

~ ,... , ,, r "' ✓ _·1 ; ;, ._:; c! - , T 
l-su'"~'°"'~"c.,;[....;."':..:.17'-'•""------r--1.....;.'..;.._'_...:=-------------------+.c:c•"'c-=-c No. f' 

()),os,~ {lfr\-,,,. C/) .,,,,r f,,.r- (v(f,,.,4 1) II 
I BY D E )./ I CHECKED BY REV. NO 

_:_J_ - . -__-_:--'/~~-\-';~ ~ii.~ --~-=-:]:~~[~~~~~ _· : ___ -,ii_·_·-···:_: __ < __ i ___ t_. _, ' ' -+-·--,. , i -- -· · . '----'=--,-~ K 1- - · · · _ -1= __ : ; , -/ _ -----.:~~;---
_ :=- --~ -;~r~. -- ~: ~:;~!/'.______ f-,____ - : - ·+--::--;:_.-_------.,.,-__ .,..----~--,---------:~-

-- , _______ _: ·- __ .! , ___ i_,__ ) _ • l ,_ , ] ·T-1------•-----i'j-= , . , . *' , I.,,, --------'--'-,-----•-'-rh-•·- ,-,-; ·---,-~ ·~i---
----,- --•c--i-f-c{'--1G.-.-f-10fl'.ll.:._· __ -l'--.f-: ____ ;_: ____ .. - ---~-· -- - ·' ------·- -- - ---- · '- ----- ---

- -- - - . - - -- _, -- -- - -- - ---- i ! - I ' • -!--- - - - ! - ___ _; --------------, +-- - -~- - - --- - j I ' ---,----
'-, --- - -,---- ----- ---, 

/Z.:~--::::- -)_-Cj f: ( · 2} , .f ..--..:,-.. . ~~:-. · -- --i ,-- -- ~- - ' .- __ -_. =~-=- -: -
___ , ___ ----,--- ~ , :~-1~~ 1!2~----:.:_--- ~ j_- _:-.. J-: ·- --- . _j 

" z 
z -•--- --a 

I I 
·1 . -~--i. 

I 

_, ; ( /J_ti,,.·, 
Do.ta; App,:,..d ix·;·pc,__j:,-.:. ___ ,Df:-_~ J. __ -

c s -f e. F, o, ;q) 
v 

~ , 

,L~ c. let.£ 

-F _,_? _ ~-0 --;,, ----,-_ c..,., ..,, · J-- ·--u~ 
~--'-=-----'--"-~. I ~ 

&Ucrt,J 

~,:-rs /!..-p 
----7.-:, -~.::, 

// - /' -
.7 C:.l..-,L 

' 

lUQ 

C-. _;- f:_ f. C 

,- •('( C-

, -t- 0 I r, .:..., 

, ct,~,, 0--: ,,,,..,y) 
I • - .,__.. ) • 

' ,~ 
If f (' ; ,.:.5 

t:_.,.. r _,,.. 

!qts, 
i 
I 

I i r . , ' 
V'- . ~ I

, ' 
. ~-'. ·: ',_.,-; 

~ ---,-,-- - ,. m'---'----------------------------------------------------.J 



STS Consultants Lid. 
CALCULATION SHEET 

-+ 
, --i -

I 
i __ 

·'-

PROJECT 

[J (',,.- ,, .J ,,r 

DATE ; 7 / q I) 

'i--
' 
' 

I 
': p,--

,.,.. D£f/ 
' 

' ' 

I CHECKED BY 

L. -, 
- ; r_ ;_ -

$TS JOB NO 

CA.LC NO 

:S/11 
REV NO 

' ' - ' "t--

' ' ' --+ ,- •• ----
__ :_-r: 

- _, :-, - -- -
------.-·-

~3~L:/=:;JI ~=Ail#,:=-~;-;- ~d~?i~ ~.1~7;- =bt~ k~~ ~;_i t,ti ;;;; ~/~~: ~1=~1~ =y_j:~~~~=- .:.~= 
1 , , 1 , , , , , , , , , 1 , , , , , 1 , , , , 0 I , , , , : 

J : - j ' I_'_ J ' ' - -t r I I : I : ' :.._ ~--;---;-1 , ' -+ ,---1 ----•- I ' ; 

-- 1- , __ _:--_ - ==-r:~·-":::c:~---=-=-· '_:_d_ ~-:·dJ- ~.,1,4- Lt~+- +J,:a•·· ~~-71/ ~ ~~--it~ ~=v/--- .:-;'£-~-- =q;~?~-1-. · ~~l~ ~ j~-TuH~.~~-~-:~ -~~ -,~_:-:_·;~-~~-~= -_ -~~:_(~==~~,~~-=-_: :>_-:--~--- ~- ---_:_ 
~ i•t I' (-~ ~ 

l----_-__ -_-,_-_,---1--- --- __ --j __ : __ ~-- _,_· ____ !_ -·~----· ~t-~_j' 

~ 

I ----

_l , I : 1 I I I I I 
" - , •j---;-•• ,-- -- < ' _........,._ I 

I , 
-----l-• 

___ ,f..LL [ ___ ,,..•--= ·=-~;- , ____ __!______i_r ___ ,:-_I _ --i 
---· .. i ._,l:).1:::· ·.t_ I::..> J_,4_·l·;.1<7r,1·_..~ · j·------ _1 

1
---. -- r-,-.-----, ;----!----~-=-=~~--=--~--~------- . :-- ____ · / ___ ·-1. --~~ --~: -~'-~ - - 1~ --!~~--. --·-:-~~---+---

--------- ·--t ' - ,/-,-1y:--·.c=--v- ,2.. . ---,- '· 

--,-1 

i 

*A-· - H-.eJ. G 

I// 

---_-_~,--t::xp=- - l. --{ I •. 2--)-----------------,-_-_---'-----l 

.f (I 
! 

rt' 

' -'.2, 
5 

I - -
-- _! __ 

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

,.,-',! 
, ' 

I 
J ', . i' 

:.::-.:.:11 ;i.. 
I-· I -2 5 

----. v-------- ------- ---------- ------------

cj)/oi 
I ' I 

I ', I o __ 1-· .. -:- :r· - II C" fl I ~- f' Cr !:. ;'.I\ -.1/ "±--
·~• 

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

. - ~ -
. - i 

,, 
! , I , , 

c i U i / · £/\1 /r1i"r"rs--=· ·- /'155. 
' - ' - ) . ' 

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

~ ~,--,-=.:-::--.;_' ___ ;-_ 
:;; ._ __ ,_, __ ....;f--....;_-_1....; ______________________________________________________ ...J 



~~ 
PROJECT STS JOB HO 

/Jr, ✓,) '_,,., ,r I' ' ,, 1' I I) :: a 
SUBJECT CALC NO 

I ' ~ I ,r r, 
, !,- (' - I r:, I II ,A I Pc:: "~n r, F . . _.i \1 '--, 1 '/" '1,/i 

STS Consultants Ltd. 
DATE' 2, / s /q 0 r"v DE JI I CHECKED BY REV. NO 

CALCULATION SHEET 

i 
_, --- -'_i_:-:- - ' 

---: ---! ' 

- --- --
- - ' -1 

' ' ' 1--,-,- -

' ' - ' . ' 
··t·•--' ---1- -~- - ·• - -----

' ' ' I 

jJ~~~j=~j= ~;::-i;='~,:;::~Bj~i+,~p~=~~~i~j_~'.~=lj::±Lo:-~_: _ ~~ 111! ~-~:_f>~_,:~ J~ 1~~~!:; ,~;=!-~~~==~~ 
: :;+:~ 1 ~::-~::,::r l -·--- --. -,- -· P -. n -f - 7 - -... ,-; E p_:-?J- ---- C h J>/ .s, ~ . ' I _: ::,::, 
--;-,--·-r•· , __ 

1 

__ ,_;-- - , -- y ~ft, - : , , ,

1 

, -F:- ,- -
1 

0 I , 

1

. . , 
~•--,;--; -- - I' i ,-·l·•J~-, - - ,•-;----, ,-- 1· •,-,-, -- ... 

-• •7-;-•-,-~--•~-I-· --- •-~-•-- ! -I,-;-, ,-•7 •-•;-,- ,->--: - •-·-• ---T- I .... -,-·•---- ,-1:--
· ··•--:1-, ;-:---. - j .. , ---- ~ 1 • ·--· I I .. ' -1 ,- ., --

' • , , I 1 1 I I 

_- __ :~--:_---r- M; s r.f (~.'1 '(['Us : - ¼:'. M ~ ;-c I i 

, ' - r·· -· I 

---'--.. ---------•---- .. - ---------------- --- _I~---• --- / ---
___ ' ___ 1 __ -~' 1 _____ ' __ 1_: :_•_' ___________ _j _________ ' __ 

- ' - -- ________ )__ ------- '- ' ___ --- ' - 1- : - - - .: 

--l 

- - ! -
' ___ I ___ _ 

., 
- - i 

J__ __ , 
' ' 

- ----------'-- --

. ---. -· . :~.-.:-:::r.;;::- :·:J~ =o:c /~-~ ~:~-~:l~i~~c~ ~'.~ ::;:j 5~-~-~;r ·~~~~;i~~:i~~) :::::~~~-:I. 
- ---_ j ___ c_, ' •'_ .. ly - _-_·_...-:::!:~ :~~---- T----~1~-....,+.:;;>:~-Z=--

1 -------·-- --,-·- --,------ ---! 

, __ 

f / _: 1-,.- :. 
!:Jr))_.•\? r ·••-'///..:.:,) D ·s M J, ' ;q-z•& - t -- , ., D 

, ! , _1. Ip I) -

----------··-- ----

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

--------- -------- - - - - - - -- ------- -----·---------~--

_i 
~ 

• 
~ 

! 
z -+-----~ -
~ _1 _________ _ 

mL... __________________________________________________ _. 



~~ 
PR0JEC1 STS JOB NO 

,,., ,.J / ',- c:r,. q-( ,, ,• ,. ,,. -SUBJECT CA.LC NO 

, /1 I\ " ' - e 
STS Consultants Ltd DATE BY CHECKED BY REV NO 

CALCULATION SHEET 2. /3Cf 

i --

C ,~ - -, r • -/ 78 , _°-t t/tC~-f :'f"t ~ f.F , .::.::--.:., 

I-. -,_ 

I-:--'-:--:_:_' -1~---~----;--'-,-,-_-__ -<_1 ____ -
__ 1 ____ 1~-

------,- - - T -- --l ~--
- I 

Existing,creek to remain intact upstream of 
Westnedge Avenue. •Computations identifying the 
distribution of flow between the existing conduit 

•--------'----" nd-ove-ralnd-fl-0w--a re - the -subject of- a separate ----
computaion sheet package. The overland flow 
rnmnnn~nt- //,..(:;.1),-.,fc_~ t.1;11 ho r-nllc,,-.t--gn h,r t_,h,p •"•'""'' _.,. ... l:"'_. ............. \~":' ....... { ............ AJ ... ............................. AJJ_ - - -

1 Westnedge collector sewer. The existing sewer and 
-~~-:Cthe-new Westnedg~ sewer will join on the_east side 

I -of-Westnedge Ave. at the upstream limit of the new 
,__ ____ _J__A-u:adia-Cr-ee.k ______ ---- -- - --- - ------ -- --- ------

~ . - ---------
o 1----"--' 
z 1---'
z 

I - -

.! -

,- -1' --

~ .__--:._-.:.-_--:.-.:.-, :::,_-~-_--_--.:i_-~-:...:_--_--____ _;. ______ _,:_ ______________________________ _, 



~ 

~ 
• 
" z 

STS Consultants Ltd. 
CALCULATION SHEET 

L 
H -

_f~-

PROJECT 

/', ., ' '' 
SUBJECT 

i -- ' ,...,. .::-,· r 
//.,) fr,. '1 r 

I ( v·-• u..._. l-

..-- • I ~ 

' 
i' 

/ 

i'"-. c-
, r . 

I 'J) I. ~(., 

,, 
' 

,: ,,,. f 

' 

STS JOB NO 

CALC NO 

B 
CHECKED BY REY NO 

-,- - ---·- ,_ -1.,'--'-
' ' -~,-•- --- _j_ ----

-- _, ___ 1·-<-- __ I •---•--

L ~ ::- I" I , ' 
/7 ' I ' 

/', ' - ; Cr I,' I i, ( )".{).., : L - 0 • : 

I 
(o .. u~ 1: c. /ftod, t J-i) 

. I - , ~ 

--- ----- ---- --------------- --~ -------- ___________ , 

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

i 
I 
I 

i 

~ : --1--2=· 
m --' _,_, --------------------------------------------------------' 



PROJECT STS JOB NO. 

( > ,J I i:. ' T ~ ,.. I 
SUBJECT ~~ ~ < ✓ --~ I 

STS Consultants Lid. BY CHECKED BV 
CALCULATION SHEET 

·--+--1-:....!-•---~-, ,--+---- I I :-l-----, l-r------+-------l--
1 • , ' ' · f I i I I i I ! • 

R-3531-A&B 

_,,.-Heavy Duty 

R-3531-A- 570 Pound, 
R-3531-B-670 Pound> 

- -- t- -

! 

Turnpike Inlet Frame and Double Grate 

- - ' 
! 

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

Ro! 1,,"'- c v r vc.: 

- ,, --- .. ; 

-;--- --
------

' ' : 
:; T-:-:]- - ,- ·, . -

CJ ~-:-: f-,~---:-
~ -,- ----,-- --t----
:i I ' l-; - ---

0 
. .:, 

/. () 

;.. , {) 

C 
I{.', 2: 

J'f.4 

~ r, L/ . --,,- ....--_, 

:l o. <f - . 

lllustrchng R:-3531-B 

' i 
I 

L 

IU 
J,J.-'I 2.. 
/I 

" - ,., ... 
'- ~ ': -

i - , , I • - , , 'l • ",-. "' 

' ",,.J __ •-~ • • -. I • J" 

cc "·1--- -m~-------.---------------...1..-'------...1..---------------------------~ 



STS Consultants Lid. 
CALCULATION SHEET 

PROJECT 

, ,.- ,r; I ,t .,,, (" I; 

R-3067-LL Curb Inlet Frame, Grote, Curb Box 

Heavy Duty Unit shown rs !or f!c-..v-!eft, 

Toto! Weight 485 Pounds 

I R-3067-V 

Heavy Duty 

Total Weight 485 Pounds 

...... 

If flow-right 1s required, 
order os R-3067-LR. 

Some as above except 
with Type V Gro1e. 

4~f' ______ ...J 

STS JOB NO. 

CALC.NO 

10! 
CHECKED BY REV NO 

lllustrohng R-3067-LL 

I 
- - l 

,. 

---- ---- --------------- ---- - - ----~- -----------! 

..I I I' f"' 

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

0 

,.5 

,r'/, ,_ . ' ' 

(.-, I 

~-~~---- ---1=--~---='.:-=~=·--=--4'-=·"=-;,=7==a 

0 
z 

-
z ~~--- --
~ 
c:: -----.-----

Io. t, 

J,O I 2 . 2-. 

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

m .._ _____________ J.... ______ __;'-------..l..-------------------------.J 



PROJECT 

..: r,,., ,--1 ( { Ff' f... 
SUBJECT 

Wr- c..._ J ,I\ o ,--L--, t 
STS Consultants Ltd. 
CALCULATION SHEET l"yflE// 

, ____________ -----

, 

~ . --·-
0 -- - . ------

= z .i---!- ---

~~ I , I I, ' ' , 
.) -lo r,c or v-1 H.::, /'d Ct.O' ;!.' 

7h,rJ E),l,tJ//l I'? e.1 .. 

f-/1 il ( 4 1J. i,C. f: v• 0 ~(l c: rf' Iv?. J 
1172 

E{\ ~ i l\ (.Jf:{ //': /': 
-' ✓ 

'.s l/ ::. J ;.</Vi ,5 J 

) 

I CHECKED BY 

,. I I 
C j 

D, .s. 

STS JOB NO. 

I {)f q 
CALC. NO. 

I I/ I I 
REV NO 

'A Ac. ,, - '/..J.' ' Ii 
/" I [°;/ t (},L)) ,. , II 'J 

~ I - f 
m'----'--...:..._.: _____________ _.:_ ______________________________ ...J 



STS Consultants Ltd. 
CALCULATION SHEET 

I ' j ' ' 

· :· ;_' ~:~~;>:~=t:10· 
' ' ' -~------ -' '-----1~- .. 

:_ :_ '-~- : -- : J __ j ~~~:~-=:. 
r , , I I I I ·- ·-----, - ---·- - - ~ 

....,,..J-_' ---~-·- ,- : ' '-i ~- ,--.l-: 
...,.;.- I 1 ----...... 

' ' ' 

' ' ' - -, ---1-- -, -j- 1-, -- ' ' 

-~- _•_ -, ' : T' ,-1- 1 
I ;-~ 

; 1 1 j 
1 

: - : 
- -~ -- 1·- ---

-1--'--
' 1" 

----------~ 

I 
' ' i-· 

- '-~-

}-· -·-- ···-- ' ' 

PROJECT 

Arco 

-
Snan (Ft ) R,se (f'I ) 

3 2 
3 3 
4 2 
4 3 
4 4 
5 3 
5 4 
5 5 
6 3 
6 4 
6 ' 6 6 
7 4 
7 ; 
7 b 

l 7 
' 

8 i 8 
8 7 
8 8 
9 5 
9 6 
9 7 
9 8 
9 9 

10 5 
10 6 
10 7 
10 8 
10 9 ,o 10 ;;- t-" 11 8 
11 10 
11 11 
12 4 
12 6 
12 8 
12 10 
12 12 

Span (Ft ) R,se (fl ) 
3 2 
3 3 
4 2 
4 3 
4 4 
5 3 
5 4 
5 5 
6 3 
6 4 
6 5 
6 6 
7 4 
7 5 
7 • 7 7 • 4 • 5 
B 6 
8 7 
B " ' 5 
9 6 
9 7 
9 • • 9 

10 5 
10 • 10 7 
10 8 
10 ' 10 - 10 
11 4 
11 6 
11 8 
11 10 
11 II 
12 • 12 6 
12 • 12 10 
12 12 

A 

Thickness (in ) 

Top Slab Bot Slab 
4 4 
4 4 
5 5 
5 5 
5 5 
6 6 
6 6 
6 6 
7 7 
7 7 
7 7 
7 7 • • • • • 8 

~ ~ 
8 • 8 8 
8 8 
8 8 
9 9 
9 9 
9 9 
9 9 
9 9 

10 10 
10 10 
10 10 
10 10 
10 10 
10 --ti --H--
11 11 
11 11 
11 11 
12 12 
12 12 
12 " 12 12 
12 12 

Rl=IN .. 

lt:uckness on J 

Top Slab Bo, Slab 
7 6 
7 6 
7'f 6 
7~, 6 
7h 6 • 7 
8 7 • 7 • 7 • 7 
8 7 • 7 • • • 8 
B • 8 B 
B • 8 B • • 8 B 
8 • ' ' 9 9 
9 9 
9 9 
9 9 

10 10 
10 10 
10 10 
10 10 
10 10 
10 - -- 10 
11 11 
11 11 
11 II 
11 11 
11 11 
12 12 
12 12 
12 12 
12 12 
12 12 

SlS JOB NO. 

I() r,, 
CALC NO. 

CHECl';ED BY 

,o ,,,.,.v ~ ,. 
Waterway Appro• 

Area Weight 
Wall (Sa Feel) Ubs/11) 

4 5. 600 
4 •• 700 
; 77 910 
5 11 7 1030 
5 15 7 I l60 
6 14 5 1430 
6 19 5 1580 
6 24 5 1730 
7 173 1880 
7 23 3 2060 
7 29 3 2230 
7 "3 2410 • 27 I 2600 • 34 I 2800 
8 41 l 3000 
~ ~8 1 3200 

1.,..1-- f--2800 
8 39 l 3000 

--- -- 1-,-, 
; ·=-:.: _, ---1-

8 47 l 3200 
8 551 3400 
8 631 3600 
9 43 9 3660 
9 52 9 3880 
9 61 9 4110 

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

9 70 9 4330 ' - - -
9 79 9 4560 

10 48 6 4380 
10 58 6 4630 
10 68 6 4880 

' ----------
10 78 6 5130 
10 88 6 5380 
;:L __ -~~j ___ __ !il& 
11 64 3 5430 
11 86 3 5980 
11 108 3 6530 
11 119 3 6810 
12 46 0 5700 
12 70 0 6300 

" 945 6900 
12 118 0 7500 
12 142 0 8100 

II:: C QX S NS I_ 
Waterway Appro• 

Area Weight ' 
_, 

Wall (Sa Feet) (lbs/11) 
4 58 830 
4 88 930 
5 77 1120 
5 11 7 1240 
5 157 1370 
6 14 5 1650 
6 19 5 1800 
6 245 1950 
7 17 3 1970 
7 23 3 2150 
7 293 2320 
7 "3 2500 • 27 I 2600 
8 34 l 2800 
B 41 I 3000 • 4B l 3200 
B 31 l 2800 • 39 l 3000 
B 4 7 l 3200 • 551 3400 
8 63 l 3600 

' 43 9 3660 
9 52 9 3880 
9 61 9 4110 
9 70 0 4330 
9 79 9 4560 

10 4B 6 4380 
10 58 6 4630 
10 ., . 4880 
10 78 6 5130 
10 ., 6 5380 
10 •• 6 5630 
11 ., 3 4880 
11 64 3 5430 
11 B6 3 5980 
11 108 3 6530 
11 119 3 6810 
12 45 0 5700 
12 70 0 6300 
12 945 6900 
12 118 0 7500 
12 142 0 8100 

- -'.-i--REF-~CONCRFTF P!PE DESIGN !.AAI\IIIAI •• A!.Al=Rl(:AI\I r.nNr.Rl=TI= P!PE ASSnr.JATJ()N, 
~ -=i~~--~=;- -1-··-··-·-

:;'! _____ :___;__. _ _:5EVENTH PRINTING, 1987. 
z J I I 
:, I ) , , ; I g --,-,----;-, • ·1 -I - - - . 



a • ,. 

STS Consultants Ltd. 
CALCULATION SHEET 

,--' 1 

-:T 
- - • - 1 1 _, 

' -

PROJECT 

/!i r c,.n ) . -1 
SUllJECT 

ST& JOB NO. 

CALC. NO. 

TnCJ-, /q 
REV. NO. 

-, -
,_ r- - . 

-,-· _J_ 



~~ 
, STS Consultants Ltd. 

CAL.CU&..ATION SHEET 

; • t 

J_ I 

PROJECT 

IJ r,, o ,,; '/'J. 
SUBJECT 

1),,,,,) (tJc c_ 
DATE 

' ' -·- ' ·t 

4/e, /10 

------+- ---- - -- -

2, I, 

-, 
----- I-, -

•7 ,-

' I ' ' 

; - ·- ·1 ·-;-1 -- I 
• - ;--r - , 

,-,- --- '-<- ·-,- - - --r - i 

-, --· 

ST:..tOP NO. 

r "" (° k 10/c q 
CA.LC. NO, 

r' ~,A,< /),1 / ~J,r {'~ < ... Tnll:~/q 
I BY/)£ ,t,/ I CHECKED SY REV. NO, 

I I 

f/EC.-2... Ji)( 
' ,-1-: __ ) ' 

I 

1 -i~:~ 

-, 
· 1· .. - -

I ' I 

,- ,-'-·i 

. ---~ ' 

- ' ' l-j-

. -. --~ -· 
' ' ' I 

'-, 
' ' ' •-~:~r-! ,-;-_;_l -- . 

-, '·•-- ,-_fl .l:,• __ -!l __ •i ) i , _r_t-1• ; ;- -· ri ., 1~: 
,-,- ' .L·_:.: .1 1' -,'---'-'. I ,:-:-f-1·r-r1 ·, ,1, 

:··; - ' - -J --r-,, -.-- ----, :.:J_-:·x ! - -
1·, ' ' 

I • ,-T 1 

:----- : 1-- --

,- i 
I .: 

! ' 

' ' 



36 FRICTION FACTORS FOR LARGE CONDUITS FLOWING FULL 

AUTHOR PIPE NOTES SYMBOi. AUTHOR PIPE NOTES SYMBOL 

10 

o.a 

. Ale,onder 125· ·-0- Dov1s 2", ---'0---

! .. 
I Bolch 3• Hof monn 11· (smooth) ---v----

Be1J 4" --- Hnfmnnn ! 7• (roucih) ··-•-·· I Briohtmore y -·--<>--·. Schader 6" ---- ,0-••--
I 

' Briohtmore •• ---4---- Vooel 6" ---------
l Dov1es •• lsquore) -••.C.·-··· Vogel a· --··-ll-··· 

.. 
' 06 ,-
z 
!!! u 
;;: 

\'i 

I 1-----· i ' --- ----' ........ 
"-
w 
0 u 
Q 04 
z 
w 

" 
:0.2 

! . V '-If. '.' / 
.,,. --- -- • . /' ------

j ·'· :·,,k /l;- i,.,---~ - -
'. ---~ /I i..,.;:c :-' ' s, -"'~·-¢-. = ... 
,·. ~\- -~ - ~ ...... ~.:--~T 
~ ~- . --:.· ~- \,'v 
,,,.~ .. >. -~ --~~- -: ... t:, •' 
:'~-- .e._ '-o, i---<> ✓ 

•> ·•·,. :.::- ·-· / 

•.'.~ ?"" ..... --•·0-••·· . ... ... h. ' . • . . i "Hj' "ildJusted ~urve ? I 
I ' • 8 12 16 20 

Rb/o 

A-VARIATION OF BEND COEFFICIENT WITH RELATIVE RADIUS FOR 90° BENDS 
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B·FACTORS FOR OTHER THAN 90° BENDS 

FJGURE 19.-Bend los:i cotfficients a., observed are tabulated in .A, and a multiplyino factor for benda other than 90° can be 
obtained from B. 

REF.- FRICTION FACTORS FOR LARGE CONDUITS FLOWING FULL, 

UNITED STATES EPARTMENT OF THE INTERIOR BUREAU OF RECLAMATION 1965 , 
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REF- "INTERNAL FLOW SYSTEMS", D.S. MILLER, BHRA FLUID ENGINEERING, 1978. 
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ORIFICE FLOW 

CAPACITY OF NEENAH GRATES FOR PONDING CONDITIONS 

For flow through a grate under ponding conditions, orifice type flow occurs. If the net open area is 
used as the orifice area, the discharge can be computed using the orifice equation O = CA v'2gh 
where Chas a value of 0.60, A.= area in square feet, g = the constant value 32.2, and h = depth in 
feet of water over the grate. 

The orifice equation is most accurate when large depths of ponding are encountered. At shallower 
depths, the equation loses its accuracy. The determining factor is the grate's free open area. The 
orifice eauation remains accurate for orates of smaller area when depths are In the 0.4 - 0.3 foot 
rang~-. G;ates of idrger free open area ;re not able to sustain ponding conditions at shallow depths, 
and therefore flow reverts to wier or one directional flow as detailed in our Inlet Grate Capacities 
for gutter flow manual. 

Since this equation contains three variables, two must be known to make a determination of the 
thm:I. To facilitate rapid solution of the equation a nomograph (see page 60) 1s used. Please note the 
nomograph Is limited to depths of .3 foot. 

To use the nomograph, a line is drawn through the two known values on their respective axis. The 
third value wlll be obtained at the intersection of this line with the third axis. For example, if the area 
of a grate required to pass 6.7 cubic feet/second under a .5 feet head is desired, a line is projected 
from the .5 unit point on the right axis through the 6.7 unit point on the center axis. This line in
tersects the left axis at approximately 2.0 units indicating that a grate with a net open area of 2.0 
square feet is required. Selection of this grate can be made by referring to the size table for the 
various Neenah grates. 

It should be left to the designer to make any necessary reductions in the discharge due to trash ac
cumulation or clogging. 

For an example of the relationship between the weir and orifice equations and the expected flow 
through a grate under varying conditions see page 68. 

REF- "INLET GRATE CAPACITIES", MEYER,ANDERSON, MILLER, AND HANDEL, 

NEENAH FOUNDRY CO., 1987 

© 1981 by Neenah Foundry Company All rights reserved. This report or parts thereof mey not be reproduced In any form 
without perrmsa1on of the copyright owners. 
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WEIR FLOW 

One of the most accurate methods of measuring water is by use of a weir. Many weir configurations 

are around with just about as many equations. They are all adaptations of the general weir equation 

Q m 3.33 L (h 1.5) where Q • flow in cubic feet per second, L D length of crest of weir in feet, and h 

~ feet of head observed where there is negligable flow velocity. 

When using the Neenah Slide Rule Calculator, a slightly modified form is employed, namely: 

Q D 3.3 P(h) 1.5 

where Q = Capacity CFS 

P = Perimeter of grate in feet 

h = Head in feet 

When determining inlet perimeter, add only the footage of the sides subject to flow. For example, 

shoul~ a grate be placed next to a curb, do not include the side of the grate next to it. 

It's always wise to compare the weir flow expected with the orifice equation results. The equation 

with the lower flow value predominates. A graphic illustration of both equations is on the following 

page. When both equations are relatively the same, physically a vortex appears over the grate. This 

type of flow, due to its rotation, is not as efficient as either the weir or orifice equations imply. Using 

80 % of the expected flow in this situation should be a conservative estimate. 

REF- 'INLET GRATE CAPACITIES", MEYER,ANDERSON, MILLER, AND HANDEL, 

NEENAH FOUNDRY CO., 1987 
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HEC-2 ANALYSIS FOR THE EXISTING SYSTEM 

AND THE DIVERSION ANALYSIS 
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HEC-2 ANALYSIS FOR THE OVERLAND FLOODING 

BETWEEN ELM AND WESTNEDGE 
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WATER SURFACE PROFILES 
VERSION OF NOVEMBER 1976 
UPDATED MAY 1984 

-
RUN DATE 12-DEC-90 TIME 14:57:14 

- - . . 
• 
• 
• 

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

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

- - - -

xxxxx xxxxx 
X X X X 
X X 
X xxxxx xxxxx 
X X 
X X X 

xxxxx xxxxxxx 

- - - - - -.•............•.••........••..•••••..•• 
• U.S. ARMY CORPS OF ENGINEERS • 
• THE HYDROLOGIC ENGINEERING CENTER • 
• 609 SECOND STREET, SUITE D . 
• DAVIS, t"'A.T.TP'nRNTA 95616 . 
• ( 916) 440-2105 (FTS) 448-2105 . 
······································· 

RATING CURVE FOR FLOW BETWEEN JUNCTION BOX AND KALMAZOO RIVER 
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THIS RUN EXECUTED 12-DEC-90 14:57:16 

·················································· REC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
JillODIFICATION - 50,51,52,53,54,55 

·················································· 
C 
Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 RATING CURVE FOR THE DIVERSION AT EDWARDS ST. :EHGL START 
T3 JTP 10/30/86 {RATINGEE.HEC] REVISED DEH 9/22/89 

jl !CHECK INQ NINV IDIR STR'f METRIC HVINS 0 WSEL FQ 

0. 2. 0. 0. 0.000000 0.00 0.0 0. 757.500 0.000 

J2 NPROF' IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1.000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150.000 0 000 0.000 0.000 0.000 0.000 0. ooo 0.000 0.000 0.000 

NC 0 000 •l '100 0.015 0.500 0.700 0.000 0.000 0.000 0.000 0.000 
QT 10 000 ,JtJO 50.000 75.000 100.000 150.000 200.000 250.000 300.000 350.000 
QT 400.000 ,100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Xl 0. 100 ,) 0 0 100.100 120.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 770.000 'iJI) 752.000 100.100 752.000 120.000 770.000 120.100 0.000 0.000 

NC 0. 0 15 15 0.015 0.300 0.500 0.000 0. 000 0.000 0.000 0.000 
BEGIN ,cl La - - " I 670' LONG) 

Xl l 000 ) 1) 1) 200.000 210.300 20.000 20. 000 20.000 0.000 0.000 0.000 
BT 7. 0 0 0 100 775.000 750.000 200.100 775.000 756.800 202.600 775.000 761.700 
BT 205.200 --,-; ,1)1) 761.700 207.800 775.000 761.700 210.200 775.000 756.800 210.300 
BT 715.000 ,J •) 0 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 775.000 I) l) Q 756.800 200.100 756.200 202.600 755.700 205.200 756.200 207.800 
GR 156 800 :oo 775.000 210.300 0.000 0.000 0.000 0.000 0.000 0. 00 0 

SECTION ., 
Xl 1. 100 ,) l)QQ 0.000 0.000 100.000 100.000 100.000 0.000 0.600 0.000 
X2 0 000 l O 0 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 1. 200 JIJll 0.000 0.000 100.000 100.000 100.000 0.000 0.600 0.000 
X2 0. 0 0 0 ',)() 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0. 000 

Xl 1 300 0.000 0.000 100.000 100.000 100.000 0.000 0.600 0.000 
X2 0 000 0.000 0.000 0.000 0.000 1.000 a. ooo 0.000 0.000 
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Xl 1.400 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.600 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0. 000 1.000 0.000 0.000 0.000 

BEGIN SECTION 8(34' LONG) 
Xl 2.000 5,000 100.000 !!0.550 270.000 210. 000 270.000 0.000 !LOOO (LO!H) 
BT 2.000 100.000 780.000 766.7S0 110. sso 780. 000 766.7S0 0.000 0.000 0.000 
GR 766.750 100.000 760.000 101.000 759,000 105.SOO 160.000 110.000 766.150 110.SSO 

ERD SECTION B 
ltl 2.100 0.000 0.000 0.000 34,000 34.000 34.000 0.000 0.100 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

BEGIN SECTION A (830•LONG) 
Xl 3.000 7.000 200.000 210.300 1.000 1.000 1. 000 0.000 0.000 0.000 
BT 7.000 200.000 7"75. 000 750.700 200.100 775.000 750.700 ?n? .::nn 775.000 755.600 4.U&.,UVU 

BT 20S.200 775.000 766.600 207.800 715.000 766.600 210.200 775.000 760.700 210.300 
BT 775.000 760.700 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 775.000 200.000 760.700 200.100 759-500 202.600 759.100 20S.200 759.500 207.800 
GR 760.700 210.200 775.000 210. 300 0.000 0.000 0.000 0.000 0.000 0.000 

SECTION A :STA. 8+00 
Xl 3.100 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.400 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 3. 150 0 000 0.000 0.000 200.000 200.000 200.000 0.000 1.100 0.000 
X2 0.000 0 000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

SECTION :.::L :~ 12+00 
Xl 3 200 J 00 0.000 0.000 200.000 200.000 200.000 0.000 1.100 0.000 
X2 0.000 ) I) 0 0. 000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

SECTIOll - ... 16+00 
Xl 3. 3 0 0 o,O 0.000 0.000 200.000 200.000 200.000 0.000 0.450 0.000 
X2 0.000 •JO 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 3.350 ,rJI) 0.000 0.000 200.000 200.000 200.000 0.000 0.450 0.000 
X2 0 000 ,; uO 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

Xl 3 390 ') 00 0.000 0.000 0.100 0.100 0.100 0.000 0.000 0.000 
X2 0.000 JOO 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 
XS -9.000 ,)--;'0 0.080 0.090 0.100 0.120 0.1S0 0.180 0.220 0.2S0 

END SECTIOi'l ., 
Xl 3 000 ,) ,JO 0 0.000 0.000 30.000 30.000 30.000 0.000 -0.100 0.000 
X2 0. 0 0 0 J 00 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

BEGHT ~ ~ ~ - . 
.:, ...... - - . D \ 2 5 0' LORG) 

Xl ; 000 \ OIJ 200.000 209.000 1.000 1. 000 1. 000 0.000 0.000 0.000 
BT 5 000 180 .000 170.000 200.100 760.000 110.000 204.500 1BO.OOO 770.000 
BT 208 900 770.000 209.000 780.000 770.000 0.000 0.000 0.000 0.000 
GR 780,000 763.900 200.100 762.500 204.500 763.900 208.900 780.000 209.000 
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Xl 
X2 
XS 

Xl 
X2 

Xl 
BT 

Xl 
BT 
GR 
GR 
GR 

Xl 
X2 
XS 

Xl 

Xl 
X2 

Xl 
BT 
BT 
GR 
GR 
&J 

4. 010 
0.000 

-9.000 

4.100 
0.000 

4.110 
2.000 

0.000 
0.000 
0.140 

0.000 
0.000 

0.000 
200.000 

0.000 
0.000 
0.140 

0.000 
0.000 

0.000 
780.000 

BEGIN 
5.000 
2.000 

SECTION E (470' LONG) 

171.100 
763. 500 
771.100 

5.010 
0.000 

-9.000 

SECTION E 
5. 100 

11.000 100.000 
100.000 780.000 
100.000 766.100 
104.250 763.850 
108.500 0.000 

0.000 
0.000 
0.140 

0 000 

0.000 
0.000 
0.170 

0.000 

0.000 
0.000 
0.140 

0.000 
0.000 

0.000 
770.000 

108.500 
771.100 
100.500 
106.000 

0.000 

0.000 
0.000 
0.210 

0.000 

0.010 
0.000 
0.140 

250.000 
0.000 

1.000 
209.000 

1.000 
108.500 
766.100 
765.100 

0. 000 

0.010 
0.000 
0.240 

35.000 

0.010 
0.000 
0.140 

2so.ooo 
0.000 

1.000 
760.000 

1. 000 
780.000 
101.000 
107.500 

0.000 

0.010 
0.000 
0.270 

35.000 

l' INTO JUNCTION BOX. 10' WIDE SECTION TO MODEL INLET LOSS 
6 000 1) 1)00 0.000 0.000 1.000 1.000 
0. 0 0 0 ,)()0 0.000 0.000 0.000 0.000 

'' 62 FROM MAINSTREAM MOCEL 
23 6 20 
6.000 

160.500 
171.500 
161 700 

o. a a a 

J,JO 
''! ,) 

:,,I) 
,,o 

) :J (J 

•111) 

150.000 
771.500 
761.700 
771.500 
771.500 

0.000 

170.010 
770.000 
160.510 
150.000 
170.010 

0.000 

10.000 
159.500 
771.500 
761.700 
771.500 

0.000 

10.000 
771.500 
7"70.000 
150.010 
200.000 

0 .ooo 

-
0.010 
1. 000 
0.140 

250.000 
1.000 

1. 000 
770.000 

1. 000 
7"71.100 
765.100 
766.100 

0.000 

0.010 
1.000 
0.300 

35.000 

1.000 
1.000 

10.000 
770.000 
110.100 
761.700 

0.000 
0.000 

- -
0.000 
0.000 
0.140 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

101.100 
10'7.510 

0.000 

0.000 
C.000 
0.320 

0.000 

1.250 
0.000 

0.000 
159.510 
771. 500 
159.500 

a.coo 
c.ooo 

-
0.000 
0.000 
0.140 

1.100 
0.000 

0.000 
0.000 

0.000 
0.000 

763.850 
766.100 

0.000 

0.000 
0.000 
0.320 

0.100 

0.000 
1. 250 

0.000 
771.500 
770.000 
761.700 

0.000 
C.000 

-
PAGE 

-
0.000 
0.000 
0.140 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

102.500 
108.000 

0.000 

0.000 
0.000 
0.320 

0.000 

0.000 
0.000 

0.000 
761.700 

0.000 
160.700 

0.000 
0.000 

- -
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THIS RUN EXECUTED 12-DEC-90 14:59:44 
•••••••••••••••••••••••••••••••••••••••••••••••••• 

BEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,SS 

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

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

0/30/86 (RATINGEE.HEC) R 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRO ELLC ELKIN Q CWSEL CRIWS EG lOK*S VCH AREA .OlK 

0.100 0.00 o.oo 0.00 752.00 25.00 757.50 0.00 757.50 0.01 0.23 109.62 340.36 
0.100 0.00 o.oo 0.00 752.00 50.00 757.50 0.00 757.50 0.02 0.45 109.62 340.36 
0 .100 0. 00 o.oo 0.00 752.00 75.00 757.50 0.00 757.51 a.as 0.68 109.62 340.36 
0.100 0 00 o.oo 0.00 752.00 100.00 757.50 0.00 757.51 0.09 0. 91 109.62 340.36 
0.100 0 00 o.oo 0.00 752.00 150.00 757.50 0.00 757.53 0.19 1. 36 109.62 340.36 
0. 100 0 00 0.00 0.00 752.00 200.00 757.50 0.00 757.56 0.35 1. 81 109.62 340. 36 
0.100 0 00 o.oo 0.00 752.00 250.00 757.50 0.00 757.59 0.54 2.27 109.62 340.36 
0.100 ,) 1)1) o.oo 0.00 752.00 300.00 757.50 0.00 757.63 0.78 2. 72 109.62 340.36 
0 IO 0 " 0. 00 0.00 752.00 400.00 757.50 0.00 757.74 1. 38 3. 63 109.62 340.36 
0.100 0. 00, 0.00 752.00 400.00 757.50 0,00 757.74 1. 38 3. 63 109.62 340.36 

1 . 0 0 0 775.00 761.70 755.70 25.00 757.47 0.00 757.53 3.87 2.01 12.42 12.71 
1. 0 0 0 775.00 761. 70 755.70 50.00 757.35 0.00 757.65 20.41 4. 41 11.33 11.07 

• 1. 000 77 5. 0 0 761. 70 755.70 75.00 757.40 757.40 758.03 41.12 6.38 11.75 11.70 
• 1. 000 775.00 761.70 755.70 100.00 757.65 757.65 758.43 42.26 7.08 14. 12 15.38 
• I 000 775.00 761. 70 755.70 150.00 758 .11 758 .11 759.16 4 5. 13 8.23 18. 23 22. 33 
• 1.000 775. 00 761.70 755.70 200.00 758.51 758.51 759.83 48.88 9.21 21.72 28.61 
• 1. 000 775.00 761.70 755.70 250.00 758.89 758.89 760.47 52.81 10.07 24.83 34.40 

1.000 775.00 761. 70 755.70 300.00 759.25 759.25 761.08 57.04 10.85 21.64 39.72 
• 1. 0 0 0 ,) 775.00 761. 70 755.70 400.00 759.91 759.91 762.27 66.77 12.32 32.47 48.95 
• I 000 775.00 761.70 755.70 400.00 759.91 759.91 762.27 66.77 12.32 32.47 48.95 

1. 10 0 l ', ', 775. 00 762.30 756.30 25.00 757.47 0.00 757.69 25. 77 3. 73 6.71 4.92 
• l. 1 O O l ,) I, ,)1/ 775.00 762.30 756.30 SO.DO 757.72 757. 72 758.19 40.74 5.53 9.04 7.83 

1.10 0 ,,, 775.00 762.30 756.30 75.00 758.00 758.00 758.63 41.12 6.38 11.75 11.70 
I 100 775.00 762.30 756.30 100.00 758.25 758.25 759.03 42.26 7.08 14.12 15.38 

• I 100 , 0 775. 00 762.30 756.30 150.00 758.71 758.71 759.76 45.13 8. 23 18. 2 3 22.33 
• 1. 10 0 ,, 775. 00 762.30 756.30 200.00 759.11 759.11 760.43 48.88 9. 21 21.72 28.61 

1.10 0 775. 00 762.30 756. 30 250.00 759.49 759.49 761.07 52.81 10.07 24.83 34.40 
• 1. 10 lJ 775.00 762.30 7 56. 30 300.00 759.85 759.85 761.68 57.04 10.85 27.64 39.72 

1 100 775.00 762.30 756.JO 400.00 761.14 760.51 762.99 49.44 10.91 36.66 56.89 
1 100 775.00 762.30 756.30 400.00 761.14 760.51 762.99 49.44 10.91 36.66 56.89 
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SECNO XLCH ELTRD ELLC ELNIN Q CWSEL CRIWS EG lOK*S VCH AREA .OlK 

• 1.200 100.00 775.00 762.90 756.90 25.00 757.99 757.99 758. 28 41.64 4. 35 S.74 3.87 
• 1. 200 100.00 775.00 762.90 756.90 50.00 758.32 758.32 758.79 40.74 5.53 9 .04, 7. 83 
• 1. 200 100.00 775.00 762.90 756.90 75.00 758.60 758.60 759. 23 41.12 6.38 11,75 11.70 
• 1. 200 100.00 775.00 762.90 756.90 100.00 758.85 758.85 759.63 42.26 7.08 14.12 15.38 

1.200 100.00 775.00 762.90 756.90 150.00 759. 31 759. 31 760.36 45.13 8.23 18. 23 22.33 
• 1. 200 100.00 775.00 762.90 756.90 200.00 759.71 759. 71 761.03 48.88 9.21 21,72 28.61 
• 1. 200 100.00 775.00 762.90 756.90 250,00 760.09 760.09 761. 6 7 52.81 10.07 24. 8 3 34.40 
• 1.200 100.00 775.00 762.90 756.90 300.00 760.45 760.45 76 2. 28 57.04 10.85 27.64 39.72 

1.200 100.00 77 5. 00 762.90 756.90 400.00 761.61 761.11 763.54 52.31 11.17 35.82 SS.31 
1. 200 100.00 775.00 762.90 756.90 400.00 761.61 761.11 763.54 52.31 11.1 7 35.82 55.31 

1. 300 100.00 775. 00 76 3. so 757.50 25.00 758.59 758.59 758.88 41. 64 4.35 5.74 3.87 
• 1. 300 100.00 775.00 763.50 757. so 50.00 758.92 758.92 759.39 40.74 5.53 9.04 7.83 
• 1.300 100.00 775.00 763.50 757. so 75.00 759.20 159.20 759.83 41.12 6.38 11.75 11.70 
• 1.300 100.00 775.00 76 3. so 757.50 100.00 759.45 759.45 160. 23 42.26 1.08 14.12 15.38 
• 1.300 100.00 775.00 76 3. so 757.50 150.00 7 59. 91 759.91 760.96 45.13 8. 23 18.23 22.33 
• 1. 3 00 100.00 775.00 763.50 757.50 200.00 760.31 760.31 761.63 48.88 9.21 21.72 28.61 

1.300 100.00 775.00 763. so 757.50 250.00 760.69 760.69 762.27 52.81 10.07 24.83 34. 40 
1.300 100.00 775.00 763. so 757.50 300.00 761.0S 761. 0 5 762.88 57. 04 10.85 27.64 39.72 
1.300 100.00 775.00 763.50 757.50 400.00 76 2. 11 761. 71 764.11 54. 52 11. 36 35.22 54.17 
1. 300 100.00 775.00 76 3. so 757.50 400.00 762.11 761. 71 764.11 54.52 11. 36 35.22 54.17 

• l. '100 100 00 77 5. 00 764.10 758.10 25.00 759.19 759.19 759.48 41.64 4.35 5. 74 3.87 
• l. 4 00 100 •JO 775. 00 764.10 758.10 50. 00 759.52 759.52 759.99 40.74 S.53 9.04 7.83 
• 1. 4 0 0 llJO ,,a 775.00 764 .10 758.10 75.00 759.80 759.80 760.43 41.12 6.38 11.75 11.70 

1. 4.00 l ll ,; •}{) 775.00 764 .10 758.10 100.00 760.05 760.05 760.83 42.26 7.08 14.12 15.38 
1 . 4.0 0 l' , "' 775.00 764.10 758.10 150.00 760.51 760. Sl 761.56 45.13 8.23 18. 2 3 22.33 
1. '100 775.00 764.10 758.10 200.00 760.!H 760.91 762.23 48.88 9. 21 21. 72 28.61 
1.-! 0 0 775.00 764.10 758.10 250.00 761.29 761.29 762.87 5 2. 81 10.07 24.83 34.40 

• 1.-! 0 0 775.00 764.10 758.10 300.00 761. 65 761.65 763.48 57.04 10.85 27.64 39. 72 
1 . <IO 0 775.00 764.10 758.10 400.00 762.63 762.31 764.69 56.44 11.52 34.73 53. 25 
1 -!00 775.00 764.10 758.10 400.00 762.63 76 2. 31 764.69 56.44 11. 52 34.73 53.25 

2.000 780.00 766.75 759.00 25.00 760.18 0.00 760.44 29.90 4.04 6.18 4.57 
2.000 780.00 766.75 759.00 50.00 760.54 0.00 760.98 32.37 5.31 9.42 8.79 
2.000 780.00 766.75 759.00 75.00 760.85 0.00 761.43 32.76 6.12 12.26 13.10 
2.000 780.00 766.75 759.00 100.00 761.15 0.00 761. 8 4 31.71 6.65 15.03 17.76 
2.000 : - n 780.00 766.75 759.00 150.00 761.76 0.00 762.58 28.05 7.24 20.71 28.32 
2.000 780.00 766.75 759.00 200.00 762.40 0.00 763.26 24.11 7.47 26.76 40.73 
2.000 ,) 780.00 766.75 759.00 250.00 763.03 0.00 763.93 21. 42 7.62 32.81 54. 01 
2.000 ,, 780.00 766.75 759.00 300.00 763.67 0.00 764.59 19.24 7.68 39.04 68.40 
2.000 :: -; [} "' 780.00 766.75 759.00 400.00 764.82 0.00 765.79 17.27 7.92 so.so 96.26 
2. 0 0 0 : - r, '" 780.00 766.75 759.00 400.00 764.82 0.00 765.79 17.27 7.92 so.so 96.26 
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SECNO XLCH ELTRD ELLC EI.NIN Q CWSEL CRIWS EG lOK*S VCH AREA .OlK 

2.100 34 .00 780.00 766.85 759.10 25.00 760.30 0.00 760.54 27.41 3.93 6.36 4. 77 
2.100 34.00 780.00 766.85 759 .10 50.00 760.67 0.00 761.09 30 .15 5.19 9.64 9.11 
2.100 34 .00 780. 00 766.85 759.10 75.00 761.03 0.00 761.55 27.92 5.80 12.93 14 .19 
2 .100 34.00 700.00 766.85 75:9.10 100.GO i6l.2!i 0.00 761.95 30.26 6.55 l5.2i 10.17 
2.100 34 .00 780.00 766.85 759.10 lSo.oo 761.88 0.00 762.67 27.19 7.17 20.93 28. 76 
2.100 34.00 780.00 766.85 759.10 200.00 762.47 0.00 763.35 24.84 7.55 26.48 40 .13 
2.100 34 .00 780.00 766. 8 5 759.10 250.00 763. 09 o.oo 764. 01 21.99 7.69 32. so 53.31 
2.100 34.00 780.00 766.85 759.10 300.00 763. 73 0.00 764.66 19.77 7.76 38.65 67.47 
2.100 34.00 780.00 166. 8 5 759.10 400.00 764.87 0.00 765.86 17.69 8.00 so. 03 95.09 
2.100 34 .00 780.00 766.85 759.10 400.00 764. 87 0.00 765.86 17.69 8.00 so .03 95.09 

3.000 1.00 775.00 766.60 759.10 25.00 760. 36 0.00 760.56 18 .06 3. 53 7. 07 s.aa 
l.000 1.00 775.00 766.60 759.10 50.00 760. 87 o.oo 761.14 16.01 4.17 11.98 12.50 
3.000 1.00 775.00 766.60 759.10 15.01) 761.21 0.0D 761.60 16. 68 4.83 15.51 18.36 
3.000 1.00 715.00 766.60 759.10 100.00 761. 59 0.00 762.02 16.76 5.30 18.88 24.43 
3.000 1.00 11s.oo 766.60 759.10 150.00 762.08 0.00 162.12 20 .82 6.44 23.28 32.67 
l.000 1.00 775.00 766.60 759.10 200.00 762.57 0.00 763.38 23.07 1.n 27.66 41.64 
3.000 1.00 775.00 766. 60 759.10 250.00 763.08 0.00 764.03 24.49 7.81 31.99 so. 52 
3 .000 1.00 775.00 166.60 759.10 300.00 763.67 0.00 764.72 2L97 8. 20 36.58 60.0l 
3.000 l 00 115.00 766.60 759.10 400.00 764.73 0.00 766.00 27.95 9.05 44.19 75.66 
3.000 1 00 775. 00 766.60 759.10 400.00 764.73 0.00 166.00 27. 95 9.05 44.19 15.66 

• 3.100 100 00 715. 00 767.00 759.50 25.00 160.55 160.55 760. 90 40.52 4.71 5.31 3.93 
3.100 l O 0 00 775.00 161.00 759. so so.oo 761. 00 760.98 761.45 33.89 5.39 9. 28. a.59 
3.100 10 O 00 775.00 767.00 759.50 75.00 761.38 0.00 761.89 28.21 5. 77 13.00 14.12 
3.100 l t) ,; 00 775.00 767.00 759. so 100.00 761.72 0.00 762.30 25.58 6.13 16.32 19.77 
3.100 '0 77S.OO 767.00 759.50 150.00 762.25 0.00 763.02 26. 14 7.04 21.30 29.01 
3.100 775.00 767.00 759.50 200.00 162.16 0.00 763.69 27. 71 7. 73 25.36 37.99 
3.100 775.00 761.00 759. so 250.00 163.29 0.00 764.34 28.09 8 .23 30.36 47 .l 7 
J. 1 00 775. 00 767.00 759.50 300.00 763.89 0.00 765.02 27.50 8.52 35.22 57.21 
J.100 775.00 767.00 759. 50 400.00 764.99 0.00 766.32 29.47 9.26 43 .22 73.69 
3.100 775.00 767.00 759.50 400.00 764.99 0.00 766.32 29.47 9.26 43. 22 73.69 . J.150 775.00 768.10 760.60 25.00 161.65 761.65 762. 00 40.52 4. 71 5.31 l. 93 . 3.150 71S.OO 768.10 760.6Q 50.00 762 .08 162.06 762.56 36.04 5.51 ~.08 B.33 

• 3.150 775.00 768.10 760.60 75.00 762.37 762.37 762.98 36.64 6.29 11. 9 2 12. 39 
• 3.150 : '.I', 775. 00 768.10 760.60 100.00 76l.62 762.62 763. 37 37. 3J 6.97 14.35 16, 37 . 3.150 :r:,, •G 775.00 768.10 760.60 150.00 763.06 763.06 764.07 39.39 8.07 18.59 23.90 . 3. 1 so 775.00 768.10 760.60 200.00 761.46 763.46 764. 71 41.90 8.98 22.27 30.90 . 3 150 775.00 768.10 760.60 250.00 763.84 763. 84 76 5. 31 44.08 9. 73 25.69 31.65 

3.150 .:c,, "> 775.00 768.10 760.60 300.00 764.35 764.18 765.90 41.63 9.99 30.04 46.50 
3.150 :0,· ) l.J 775.00 768.10 760.60 400.00 76 5. 50 o.oo 767 .13 37. 69 10.24 39.05 65.15 
3.150 : ·} ,::, ,,c 775.00 768.10 760.60 400.00 76 5. 50 0.00 767.13 37.69 10 .24 39.05 65.15 
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SECNO 

3.200 
3.200 
J. 200 
3.200 
3.200 
3. 200 
l.200 
3.200 
3.200 
3.200 

3.300 
3.300 
J. 300 
3.300 
3.300 
3.300 
3. 3 0 0 
3. 3 0 0 
J. 300 
3.300 

3.350 
3.350 
3. 35 0 
3. 3 50 
J. 3 50 
3. 3 50 
3 350 
3 350 
3. 3 50 
J. 3 50 

3. 3 9 0 
3 390 
3 390 
3 • 3 9 O 
3 . 3 9 0 
3. 39 0 
3. 3 9 O 
3.390 
3 • 3 9 0 
3. 3 9 0 

XLCH 

200.00 
200.00 
200.00 
200.00 
200.00 
20 0. 0 0 
200.00 
200.00 
200.00 
200.00 

200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 

200 00 
.:! Q Q I) Q 

200 1)0 

: !) I) 1) 0 
: I\ I• '!l 

,, 

~ ') 

. ' 
L') 

J ~ 1) 

-
ELTRD 

775.00 
775. 00 
775. 00 
775. 00 
775.00 
775.00 
775.00 
775.00 
775. 00 
775.00 

775. 00 
775.00 
775.00 
775.00 
775. 00 
775.00 
775.00 
175.00 
775.00 
775.00 

77S.OO 
715.00 
175.00 
175.00 
775.00 
775.00 
775.00 
775.00 
775.00 
775.00 

775.00 
775.00 
775.00 
775.00 
775.00 
715.00 
175.00 
775.00 
775.00 
775.00 

- -
ELLC 

769.20 
769.20 
769.20 
769.20 
769.20 
769.20 
769.20 
769.20 
769.20 
769.20 

769.65 
769.65 
769.65 
769.65 
769,65 
769.65 
769.65 
769.65 
769.65 
769.65 

770,10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770,10 

770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 
770.10 

-
ELMIN 

761.70 
761. 70 
761.70 
761.70 
761.70 
761.70 
761.70 
761. 70 
761.70 
761.70 

762.15 
762.15 
762. 15 
76 2. 15 
76 2. 15 
762.15 
'762.1§ 
762.15 
762.15 
762 .15 

762.60 
762.60 
762.60 
762.60 
762.60 
762.60 
762.60 
162.60 
762.60 
762.60 

762.60 
762.60 
762.60 
762.60 
762.60 
762.60 
762.60 
762.60 
762.60 
762.60 

-
Q 

25.00 
50.00 
75.00 

100.00 
150.00 
200.00 
250.00 
300.QQ 
400.00 
400.00 

25.00 
50.00 
75.oo 

100.00 
150.00 
200.00 ........ "" -';JU• !,11,1 

300.00 
400.00 
400.00 

25.00 
50 .oo 
75.00 

100.00 
150.00 
200.00 
250.00 
JOO.OD 
400.00 
400.00 

25.00 
50.00 
75.00 

100.00 
150.00 
200.00 
250.00 
300.00 
400.00 
400.00 

- -
CWSEL 

762.75 
763.18 
763. 4 7 
763.72 
764.16 
764.56 
764.94 
765. 28 
766.19 
766.19 

763.45 
763.91 
764.27 
764.61 
765.22 
76 5. 79 
766.33 
766.86 
767. 74 
767.74 

763.80 
764.26 
764.62 
764.96 
765.59 
766.19 
766.76 
767.35 
768.38 
768.38 

763.87 
764.34 
764.71 
765.06 
765.71 
766.34 
766.94 
767.57 
973. 58 
973.58 

-
CRIWS 

762.75 
763.18 
763.47 
763. 72 
764.16 
764. 56 
764.94 
765.28 
765.92 
765.92 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1,1.1,11,1 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

766.82 
766.82 

-
EG 

763.10 
763.66 
764.08 
764.47 
765.17 
765.81 
766.41 
766.99 
768.12 
768.12 

763.63 
764.19 
764.64 
765.05 
765.82 
766.53 
767.20 
767.85 
769.03 
769.03 

764.03 
764.59 
765.04 
765.46 
766.23 
766.95 
767.63 
768.32 
769.60 
769.60 

764.06 
764.63 
765.09 
765.51 
766. 29 
767.04 
767.74 
768.46 
973.58 
973.58 

- -
10K 11 S 

40.52 
36.03 
36.64 
37.33 
39 .39 
41.90 
44.08 
41.66 
46.65 
46.65 

16.00 
16.88 
17.10 
17.51 
18.76 
20. 11 
21.79 
23. 33 
28.38 
28.38 

22.45 
21. 55 
20.77 
20.36 
20.23 
20.81 
21.88 
22.78 
26.49 
26.49 

17.54 
17.36 
17.44 
17.54 
17.96 
18.61 
19.68 
20.57 
0.01 
0.01 

-
PAGE 

VCH 

4.71 
5.51 
6 .29 
6.97 
8.07 
8.98 
9. 73 

!!L 51 
11.15 
11.15 

3.38 
4.25 
4. 88 
5.38 
6.20 
6.87 
7.47 
7.98 
9 .11 
9 .11 

3.82 
4.60 
5.21 
5.67 
6.38 
6.96 
7.48 
7.91 
8.85 
8.85 

3.50 
4.29 
4.91 
5.38 
6 .11 
6.67 
7.18 
7.59 
0.19 
0.19 

-
84 

AREA 

5 .31 
9.08 

11.92 
14. 35 
18.59 
22.27 
25.69 
21L55 
35.87 
35.87 

7. 39 
11. 78 
15.38 
18.59 
24.17 
29 .11 
33.46 
31.SB 
43.90 
43.90 

6.55 
10.87 
14.40 
17.64 
23.53 
28.74 
33. 41 
37.94 
45.21 
45.21 

7.15 
11. 67 
15. 28 
!8.58 
24.56 
29.97 
34.80 
39.53 

2100.68 
2100.68 

-
.0lK 

3. 9 3 
8.33 

12.39 
16.37 
23. 90 
30.90 
37.65 
43.4S 
58. 57 
58.57 

6. 25 
12.17 
18.14 
23. 90 
34. 63 
44.60 
53.56 
62.10 
75.08 
75.08 

5. 28 
10. 77 
16.46 
22.16 
33. 3 5 
43.84 
53. 45 
62.85 
77. 72 
11.12 

5.97 
12.00 
17.96 
23.88 
35.40 
46. 36 
56.35 
66 .14 

4639.11 
4639.11 

-
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SECNO 

3.400 
3. 400 
3. 400 
3. 400 
3. 400 
3.400 
3.400 
3.400 
3,400 
3. 400 

4.000 
4.000 
4. 000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 

4.010 
4.010 
4.010 
4. o lo 
4 , 0 10 
4 0 l O 
4. 0 l 0 
L 010 
0.000 
0.000 

4 . 1 C 0 
4.100 
4. 10 0 
4. 10 O 
4 100 
~.100 
4. 100 
4.100 
O ooo 
0.000 

XLCH 

30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30,QQ 
30.00 

1.00 
1.00 
1.00 
1.00 
1. 00 
1. 00 
1.00 
1.00 
1.00 
1.00 

I) 0 l 
!J O l 
I) I) L 

ll 

,,, 
, 

) )I) 

) )1) 

-
ELTRO 

715.00 
175.00 
775.00 
775.00 
775.00 
775. 00 
775. 00 
775.00 
775,00 
775.00 

780.00 
780.00 
780,00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 

780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 

o.oo 
0. 00 

780.00 
160.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 

o.oo 
o.oo 

- -
El.LC 

770.00 
770.00 
'7"70. 00 
770.00 
770.00 
770. 00 
770.00 
770.00 
7?0.00 
770.00 

710.00 
770. 00 
770.00 
770.00 
770.00 
170.00 
170.00 
770.00 
770. 00 
770.00 

770.00 
770.00 
770.00 
770.00 
770.00 
770.00 
770.00 
770.00 

0.00 
0.00 

771.10 
771.10 
771.10 
771.10 
771.10 
171.10 
771.10 
771.10 

0.00 
0.00 

-
i;;LKIN 

762.50 
762.50 
762.50 
'762. so 
762.50 
762.50 
762.50 
762.50 
762.50 
762.50 

76 2. so 
762.50 
76 2. 50 
762.50 
762.50 
76 2. so 
76 2. so 
762.50 
762.50 
762. so 

762.50 
762.50 
76 2. so 
762.50 
76 2. 50 
762.50 
752.SO 
762.50 

0.00 
0.00 

763.60 
763.60 
763.60 
763.60 
763.60 
763.60 
76 3. 60 
763.60 

0.00 
0.00 

-
Q 

2s.oo 
so.oo 
75.00 

100.00 
150.00 
200.00 
250.00 
300.00 
400.00 
400.00 

25.00 
50.00 
75.00 

100.00 
150.00 
200.00 
250.00 
300.00 
400.00 
400.00 

25.00 
50.00 
75.00 

100.00 
1s0.00 
200.00 
250.00 
300.00 

o.oo 
o.oo 

25.00 
50.00 
75.oo 

100.00 
150.00 
200.00 
250.00 
300.00 

o.oo 
0.00 

- -
164.01 
764.50 
764.89 
765.24 
76 5. 8 9 
766.52 
767.11 
767.73 
973.56 
973.58 

763.96 
764.44 
764.60 
765.15 
76S.80 
766.43 
767.0S 
767.70 
973.58 
973.58 

764.10 
764.58 
764.94 
765.29 
765.94 
766.57 
157.19 
767.84 

0.00 
0.00 

764.91 
16S.30 
76S.60 
765.88 
766.37 
766.96 
767.57 
768.19 

o.oo 
0.00 

-
CRtWS 

0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 

766.72 
766.72 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 

767.18 
767.18 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

764.91 
765.30 
765.60 
765.88 
766.37 

(LOO 
o.oo 
0.00 
0.00 
0.00 

-
EG 

764.12 
764.70 
765.16 
765.58 
766.37 
767.11 
767.83 
768. 55 
973.58 
973.58 

164.18 
764.76 
765.24 
76 5. 6 7 
766.47 
767.20 
767.89 
768.58 
973.58 
9 73. 58 

764.26 
764.84 
765.31 
765.75 
766.54 
767. 28 
757.97 
768.67 

o.oo 
0.00 

755.24 
765.80 
766.27 
766.68 
767.42 
768.09 
768. 74 
769.38 

0.00 
0.00 

- -
8.27 
9.49 

10.93 
1:LOS 
13.86 
15.40 
16.98 
18.35 

!LO! 
0.01 

22 .11 
19.88 
20.65 
20.87 
20.61 
19.99 
19. so 
18.60 

0.00 
0.00 

13.13 
14.44 
16.18 
17 .11 
17.81 
17.82 
17.72 
17.16 
0.00 
0.00 

41.07 
38.70 
38.75 
38.75 
39. 54 
34.25 
30.41 
21.23 

0.00 
0.00 

-
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vca 

2. 67 
3. 50 
4.18 
4.72 
5.56 
6.21 
6. 78 
7.24 
0.19 
0.19 

3. 73 
4. 59 
5.31 
5. 83 
6.55 
7.02 
7.37 
7.57 
0.22 
0.22 

3.15 
4.12 
4.88 
5.44 
6.22 
6.72 
7.11 
7.34 
0.00 
0.00 

5.71 
6.56 
7.21 
8.24 
8.52 
8.68 
8.74 
0.00 
0.00 

-
85 

AREA 

9.37 
14.27 
17.93 
21,19 
27 .00 
32.21 
36.89 
41.42 

2100.68 
2100.68 

6. 70 
10.90 
14.13 
17.15 
22.90 
28.51 
33.94 
39.65 

1802.32 
1802.32 

7.93 
12.13 
15.36 
18.38 
2 4. 13 
29.74 
35.18 
40.89 
0.00 
0.00 

5.39 
8.76 

11.44 
13.88 
18.21 
23.46 
28.79 
34.33 
o.oo 
o.oo 

-
.OlK 

8.70 
16.23 
22.69 
28. 81 
40.29 
50.97 
60.67 
70. 0 3 

4638.63 
4638.63 

s. 3 2 
11. 21 
16.50 
21.89 
33. 04 
44. 7 3 
56.62 
69.56 

6986.15 
6986.15 

6.90 
13.16 
18.64 
24 .18 
35.54 
47.38 
59.39 
72.42 
0.00 
0.00 

3. 90 
8.04 

12.05 
16.06 
23.86 
34.15 
45.33 
57.49 
0.00 
0.00 

-
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SECRO XLCH ELTRD ELLC ELKIN Q CWSEL CRIWS EG 10K"S VCH AREA .OlK 

4.110 1.00 780.00 770.00 763.60 25.00 764.92 764.91 765.25 40.40 4. 6 1 5.43 3.93 
4.110 1.00 780.00 770. 0 0 763.60 so. 00 765.30 765.29 765.81 38.25 5. 69 8.79 8.08 
4.110 1.00 780 .00 7 70. 0 0 763. 60 75.00 765.61 765.60 766.27 38.41 6.54 11. 47 12.10 
4.110 i.00 780.00 770.00 'Hi3. 60 i00.00 765.89 765.88 766.69 Hi .48 7.i9 il.91 16.12 
4,110 1.00 780.00 770.00 763.60 150.00 766.39 766.38 767.43 38.64 8 .1 7 18.35 24.13 
4.110 1.00 780. 00 770.00 763.60 200.00 766.97 0.00 768.10 34 .17 8.52 23.48 34.21 
4.110 1.00 780. 00 770. 0 0 763.60 250.00 767.57 0.00 76 8. 74 30.36 8. 6 8 28.81 45.37 
4.110 1.00 780. 00 770. 00 763.60 300.00 768.20 0.00 769.38 27.19 8.73 34.35 57.53 
0.000 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 
0.000 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 

5.000 1.00 180,00 771.10 763.50 25.00 165.04 0.00 165.28 18.20 3.91 6.40 5. 86 . 5.000 1.00 780. 00 771.10 763.50 50.00 765.27 765.27 765.89 40.23 6.36 7.87 7.88 . 5.000 1. 00 780.00 771.10 763.50 15.00 765.65 765.65 766.47 41.26 7. 2 5 10.34 11.68 
• 5.000 l. 00 780.00 771. 10 763.50 100,00 765.98 765.98 766.98 43.30 8.01 12.48 15.20 
• 5.000 1.00 780.00 771. 10 763.50 150.00 766.64 766.64 767.80 44.03 8. 6 5 17.33 22.60 

5.000 1.00 7B0. 00 771. 10 763.50 200.00 767.13 767.13 768.53 45.34 9. 4 7 21.11 29.70 
• 5.000 1. 00 7B0.00 771.10 763.50 250.00 767.58 767.58 769.19 46.73 10 .1 7 24.59 36.57 . 5.000 l. 00 780.00 771.10 763.50 300.00 768.01 768.01 769.80 47. 9 2 10.75 27.91 4 3. 34 

0.000 0. 0 0 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 
0.000 0 . 0 0 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 

• 5 010 ') 01 780.00 771.10 763.50 25.00 765.18 0.00 765.36 12.37 3.41 7.33 7,11 . 5.010 0 lll 180.00 771.10 763.50 50.00 765.44 0.00 765.92 27.62 5.58 8.96 9.51 
5.010 0 Ol 180.00 771.10 763.50 15.00 76!L86 0.00 766.50 29.16 6.41 11.70 13.89 

• 5.010 ,, 
"' 780 00 771.10 763.50 100.00 766.22 0.00 767.00 34.64 7.06 14.17 16.99 

• 5.010 780.00 771.10 763.50 150.00 766.91 0.00 761.84 32.20 7.73 19.40 26.43 . 5 OLO 780.00 771. 10 763.50 200.00 761.43 0.00 768.56 34.10 8.54 23.43 34.25 
5.010 180.00 771. 1 0 763.50 250.00 767.90 0.00 769.22 36.01 9.23 27.10 41.66 

• 5 010 780.00 771 .10 763.50 300.00 768.33 0.00 769.83 38.05 9.85 30. 44 48.63 
0 000 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0. 00 
0.000 0.00 0.00 0. 00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 

5 100 0.00 0.00 163.60 25.00 765.22 0.00 765.42 14.26 3. 58 6.98 6.62 
5.100 0.00 0.00 763.60 50.00 165.55 0.00 166.02 26.58 5.51 9.08 9 .10 
s.100 '" 0.00 o.oo 763.60 15.00 765.98 o.oo 766.60 28.14 6.33 11. 85 14. 14 
5 100 0.00 0.00 763.60 100.00 766.45 0.00 767.13 28.78 6.61 15.12 18.64 
5 LOO " 0.00 0.00 763.60 150.00 767.05 0.00 767.96 31. 05 7.63 19.65 26.92 
5.100 0.00 0.00 763.60 200.00 767.70 0.00 768.71 29.30 8.07 24.78 36.95 
s.100 '" 0.00 0.00 763.60 250.00 168.19 0.00 769.38 31. 46 8.17 28.51 44.57 
5.100 ,, 0. 00 0.00 763.60 300.00 768.69 0.00 770.01 31.98 9.22 32.52 53. 05 
0 000 •JI] 0.00 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 o.oo o.oo 
0 000 JO 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 
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SECRO XLCH ELTRD ELLC ELKIN Q C'WSEL CRIWS EG lOK-:.s V'CH AREA .OlK 

6,000 1.00 o.oo 0.00 763.60 25.00 76 5. 3 5 0.00 765.45 6.26 2.58 9.69 9.99 
6.000 1.00 0.00 o.oo 763. 60 so. 00 76 5. 9 l 0.00 766.10 8.24 3.53 14.17 l 7. 42 
6.000 1.00 0.00 0.00 763.60 75.00 766.48 0.00 766. 72 8.97 3. 92 19. l 5 25.04 
6.000 1.00 0.00 0.00 763. 60 100.00 766,99 0.00 767.26 8.40 4.18 23.95 34. S1 
6.000 1.00 0.00 0.00 763. 60 l SO. 00 767.78 0.00 768.12 8.65 4. 74 31. 65 51.01 
6.000 1.00 0.00 o.oo 763.60 200.00 768. 4 7 0.00 76 8. 89 9.07 5.21 38.38 66.39 
6.000 1.00 0.00 0.00 763.60 250.00 769.12 0.00 76 9. 60 9.26 5.56 44.96 82.14 
6.000 1.00 0.00 0.00 763.60 300.00 769.71 0.00 770.25 9.54 5.88 51. 03 97. 15 
0.000 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

23.620 10.00 771. so 770.00 761.70 25.00 765.48 0.00 765.48 0.03 0.33 75.52 146.57 
23.620 10.00 771.50 770.00 761.70 50.00 766.16 0.00 766.16 0.07 0.56 89.08 186.91 
23.620 10.00 771.50 770.00 761.70 75.00 766.78 0.00 766.79 0 .11 0. 74 101.60 226.23 
23.620 10.00 771.50 770.00 761.70 100.00 767.32 0.00 767.34 0.15 0.89 112.44 261.6S 
23.620 10.00 771.50 770.00 761.70 150.00 768.20 0.00 768.22 0.22 1.15 130.05 321.46 
23.620 10. 0 0 771.50 770.00 761.70 200.00 768.98 0.00 769.01 0,28 1.37 145.56 376.17 
23.620 10. 0 0 771.50 770.00 76-1,.70 250. OQ 769.69 !LOO 769, 73 0,34 1.56 159, 82 427.90 
23.620 10.00 771.50 770.00 761.70 300.00 770.35 o.oo 770.40 0.79 1.81 165.92 336.76 

0.000 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.000 0 00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0,00 0.00 0.00 
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0/30/86 (RATINGEE.HEC) R 

SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIPWSX DIFKWS TOPWID XLCH 

0.100 25.00 757. so 0.00 0.00 0.00 19.96 0.00 
0.100 so. 00 757.50 0.00 0.00 o.oo 19.96 0.00 
0.100 75.00 757.50 0.00 o.oo o.oo 19.96 o.oo 
0.100 100.00 757.50 0.00 0.00 0.00 19.96 0.00 
0.100 150.00 757. so 0.00 0.00 o.oo 19.96 0.00 
0.100 200.00 757.SO 0.00 0.00 0.00 19.96 0.00 
0.100 250.00 7S7. SO 0.00 o.oo o.oo 19.96 0.00 
0.100 300.00 757.S0 0.00 0.00 o.oo 19.96 0.00 
0.100 400.00 757.50 o.oo 0.00 o.oo 19.96 0.00 
0.100 400.00 757.50 0.00 0.00 o.oo 19.96 0.00 

1. 000 25.00 75 7. 4 7 0.00 -0.03 o.oo 10 .11 20.00 
1,QQg 50,QQ 757.35 -0.12 -Q.15 Q • (IQ 10.11 20.0Q 

• 1. 000 75.00 757.40 0.05 -0.10 o.oo 10 .11 20.00 . 1.000 100.00 757.65 0.25 0,15 o.oo 10 .11 20.00 . 1.000 150.00 758.11 0.46 0.61 o.oo 10.11 20.00 . 1.000 200 00 758.51 0.41 1.01 o.oo 10.12 20.00 
• 1.000 250 00 758.89 0.38 1. 39 o.oo 10.12 20.00 
• 1.000 l O 0 00 759.25 0.36 1. 75 o.oo 10.13 20.00 
• 1.000 coo 00 759.91 0.66 2.41 o.oo 10.13 20.00 . 1.000 !I)•) •ll) 759.91 0.00 2. 41 o.oo 10.13 20.00 

l.LOO 757.47 . .. ... • nn 10.10 100.00 u.uu u.uu u.uu . l. 1 O O 757. 72 0.24 0.37 o.oo 10.10 100.00 
• l. 10 O 758. 00 0.28 0.60 0.00 10 .11 100.00 
• I 100 758.25 0.25 0.60 0.00 10 .11 100.00 
• 1. 10 0 758.71 0.46 0.60 0.00 10.11 100.00 . 1. 100 759.11 0.41 0.60 o.oo 10.12 100.00 
• l. 1 O O 759.49 0.38 0.60 o.oo 10.12 100.00 . I 100 759.85 0.36 0.60 o.oo 10.13 100.00 

l. 10 0 761.14 1.29 1.23 o.oo 10.14 100.00 
1. l O 0 161.14 0.00 1.23 o.oo 10.14 100.00 

. 1. 2 0 0 757.99 0.00 0. 51 o.oo 9.98 100.00 
• 1. 2 0 0 758.32 0.33 0.60 o.oo 10.10 100.00 
• 1.200 758.60 0.28 0.60 o.oo 10 .11 100.00 

l . 2 0 O l 1) ,) ,) u 158.85 0.25 0.60 o.oo 10.11 100.00 . 1. 20 0 _,:,; •)O 7 59. 31 0.46 0.60 o.oo 10 .11 100.00 . l. 2 0 0 759.71 0.41 0.60 0.00 10.12 100.00 
l. 2 0 0 ,,) 760.09 0. 38 0. 60 0.00 10.12 100.00 

• 1. 2 0 0 760.45 0.36 0.60 o.oo 10.13 100.00 
1. 2 00 761.61 1.16 0.46 o.oo 10.14 100.00 
1. ~OIJ 761.61 0.00 0.46 o.oo 10.14 100.00 
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• 1. 300 25.00 758.59 0.00 0.60 0.00 9.98 100.00 • 1. 300 50.00 758.92 0.33 0.60 0.00 10.10 100.00 
• 1. 300 75.00 759.20 0.28 0.60 0.00 10 .11 100.00 . 1.300 100.00 759.45 0.25 0.60 0.00 10.11 100.00 
• 1. 300 150.00 759.91 0.46 0.60 0.00 10 .11 100.00 • I. 300 200.00 760.31 0. 41 0.60 0.00 10.12 100.00 
• 1.300 250.00 760.69 0.38 0.60 0.00 10.12 100.00 
• 1.300 300.00 761.05 0.36 0.60 0.00 10.13 100.00 

1. 300 400.00 762.11 1.06 0.50 0.00 10.14 100.00 
1.300 400.00 762.11 o.oo a.so 0. 00 10. 14 100.00 

• 1.400 25.00 759.19 0.00 0.60 0.00 9.98 100.00 
• 1.400 SO.DO 759.52 0.33 0.60 0.00 10.10 100.00 
• 1.400 75.00 759.80 0.28 0.60 0.00 10.11 100.00 . 1.400 100.00 760.05 0.25 0.60 0.00 10.11 100.00 . 1.400 150.00 760.51 0.46 0.60 0.00 10.11 100.00 
• 1. 4 0 0 200.00 760.91 0.41 0.60 0.00 10.12 100.00 . 1.400 250.00 76.l,.29 0.38 0.60 0, OQ 10.12 100.00 
• 1.400 300.00 761.65 0.36 0.60 o.oo 10.13 100.00 

1.400 400 00 762.63 0.98 0.53 o.oo 10.14 100.00 
1.400 ,oo 00 762.63 0.00 0.53 0.00 10.14 100.00 

2.000 ,s 00 760.18 o.oo 1.00 0.00 9.04 270.00 
2.000 50 00 760.54 0.36 l. 03 0.00 9.12 270.00 
2.000 75 00 760.85 0. 31 1.05 0.00 9.20 270.00 
2.000 l rl •J •) r) 761. 15 0.30 1.10 0.00 9.26 270.00 
2.000 ~ 5 ,~ ,, 761.76 0.61 1.25 0. 00 9.40 270.00 
2.000 762.40 . ,. . ,. ... 

:,.;}:, 270.00 u.o~ .L. •c;i u.uu 
2.000 763.03 0.63 1. 74 0.00 9.70 270.00 
2.000 763.67 0.64 2.02 0.00 9.84 270.00 
2.000 764.82 1.15 2 .18 0.00 10.11 270.00 
2.000 764.82 0.00 2.18 o.oo 10.11 270.00 

2 100 760.30 0.00 0.12 0. 00 !LOS 34.00 
2. 10 O 760.67 0. 38 0.13 0. 00 9.13 34.00 
2. 10 0 761.03 0.36 0.18 0.00 9. 21 34.00 
2. 10 0 LI '' 761.29 0.25 0.13 0.00 9.27 34.00 
2. 1 O 0 L ; ,-, 761.88 0.59 0.12 0.00 9. 41 34.00 
2.100 762.47 0.59 0. 07 0.00 9.54 34.00 
2.100 763.09 0.63 0.07 0.00 9.69 34.00 
2.100 : I, IJ 763.73 0.63 0.06 0. 00 9.83 34.00 
2.100 - i: ·-

,,, 764.87 1.14 0.05 0. 00 10.10 34.00 
2. 1 a o u ,,, 764.87 0.00 0.05 0.00 10. 10 34.00 
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3.000 25.00 760.36 0.00 0.06 o.oo 8. 74 1. 00 
3. 000 SO.DO 760.87 0.51 0.19 0. 00 10.10 1.00 
3. 000 75.00 761. 2 4 0.37 0.21 o.oo 10 .11 1.00 
3. 000 100.00 761.59 0.35 0.30 o.oo 10.11 1.00 
3. 000 150.00 762.08 0.49 0.20 o.oo 10.12 1.00 
3.000 200.00 762.57 0.49 0.10 o.oo 10.13 1.00 
3. 000 250.00 76 3. 0 8 0.51 -0.01 o.oo 10.13 1.00 
3. 000 300.00 763.67 0.59 -0.05 o.oo 10.14 1.00 
3. 000 400.00 764.73 1.06 -0.14 o.oo 10.16 1.00 
3.000 400.00 764.73 0.00 -0.14 o.oo 10.16 1.00 

• 3.100 25.00 760.55 0.00 0.19 o.oo 1. 87 100.00 
3.100 50.00 761.00 0.45 0. 13 0.00 9.71 100.00 
3.100 75.00 761.38 0.37 0.14 o.oo 10.10 100.00 
3.100 100.00 761. 72 0.34 0. 13 o.oo 10 -11 100.00 
3.100 150.00 762.25 0.53 0.17 o.oo 10.12 100.00 
3.100 200.00 762.76 0.51 0.19 o.oo 10.12 100.00 
3.100 :;?50.00 763.29 \L53 0.21 (LOO 10.13 100.00 
3.100 300.00 763.89 0.60 0.22 o.oo 10.14 100.00 
3.100 400.00 764.99 1. 09 0.26 o.oo 10.15 100.00 
3.100 400.00 764.99 0.00 0. 26 o.oo 10.15 100.00 

• 3. 150 25 00 761.65 o.oo 1. 10 0.00 1. 87 200.00 
3. 150 50 00 762.08 0.43 1.08 0.00 9.63 200.00 . 3.150 75 00 762.37 0.28 0.99 0.00 10.10 200. 00 

• 3.150 L •Ji, 1)1) 762.62 0.25 0.90 o.oo 10.11 200.00 . 3.150 i::•1 '" 763.06 0.44 0.81 o.oo 10.11 200.00 
• 3 .15 0 763.46 U • 'tU 0.70 u.uu 10.12 200.00 
• 3.150 763.84 0.38 0.55 o.oo 10.12 200.00 

3. 150 764.JS 0.51 0.46 o.oo 10.lJ 200.00 
3.150 765.50 1.15 0.51 o.oo 10.15 200.00 
3.150 765.50 0.00 0.51 o.oo 10.15 200.00 

• 3.200 762.75 0.00 1. 10 o.oo 7.87 200.00 
3. 2 0 0 763.18 0.43 1. 10 o.oo 9.63 200.00 . 3.200 763.47 0.28 1. 10 o.oo 10.10 200.00 

• 3.200 I "' 763.72 0.25 1.10 o.oo 10.11 200.00 . 3 . 2 0 0 ~ ; ,) 764.16 0. 44 1.10 o.oo 10 .11 200.00 . 3. 2 0 0 764.56 0.40 1. 10 o.oo 10.12 200.00 
• 3. 2 0 O • C' ,) 764.94 0.38 1. 10 o.oo 10. 12 200.00 

3. 2 0 0 .: {J ', "' 765.28 0.33 0. 92 o.oo 10.13 200.00 
3. 20 0 J U 11 JI) 766.19 0.91 0.69 o.oo 10.14 200.00 
3. 2 0 0 ,,, 766.19 0.00 0.69 o.oo 10.14 200.00 
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3.300 25.00 763.45 o.oo 0.70 o.oo 8.88 200.00 
3.300 50.00 763. 91 0.46 0.72 0.00 10.10 200.00 
3.300 75.00 764.27 0.36 0.80 0.00 10.11 200.00 
3.300 100.00 764.61 0. 3 3 0.89 0.00 10.11 200.00 
3.300 150.00 765.22 0.62 1.06 o.oo 10.12 200.00 
3. 300 200.00 765.79 0.57 1. 24 0.00 10.13 200.00 
3.300 250.00 766.33 0.53 1. 39 0.00 10.14 200.00 
3. 300 300.00 766.86 0.54 1.59 0.00 10.14 200.00 
3.300 400.00 767.74 0.88 1.55 o.oo 10.16 200.00 
3.300 400.00 767.74 0.00 1. 55 0.00 10.16 200.00 

3.350 25.00 763.80 0.00 0.35 0.00 8.49 200.00 
3.350 50.00 764.26 0.46 0.36 0.00 10.10 200.00 
3. 3 so 75.00 764.62 0.36 0.35 0.00 10.11 200.00 
3. 3 50 100.00 764.96 0.34 0.35 o.oo 10.11 200.00 
3.350 150.00 765.59 0.64 0.37 o.oo 10.12 200.00 
3.350 200.00 766 .19 0.60 0.40 o.oo 10.13 200.00 
3.350 250.00 766.76 0.57 0.44 0.00 10.14 200.00 
3. 350 300 00 767.35 0.59 0.49 0.00 10.14 200.00 
3.350 ,oo 00 768.38 1.03 0.64 0.00 10.16 200.00 
3.350 ,oo 00 768. 38 0.00 0.64 0.00 10.16 200.00 

• 3. 3 9 0 ,s 00 763.87 0.00 0.07 o.oo 8.77 0.10 
• 3. 3 9 0 50 00 764.34 0.47 o.oe o.oo 10.10 0.10 

3.390 75 00 764.71 0.37 0.09 o.oo 10.11 0.10 
• 3. 3 90 LU 1J ')() 76S.06 0.35 0.10 o.oo 10.11 0.10 

3. 3 90 L_;,, '" 765.71 0. 66 0.12 o.oo 10.12 0.10 
3. 3 9 0 766.34 0.6) 0.15 o.oo 10.13 0.10 

• ) • J 9 0 766.94 0.60 0.18 0.00 10.14 0.10 
• 3. 3 9 0 767.57 0.63 0.22 o.oo 10.15 0.10 
• 3.390 973.58 206.01 205.20 o.oo 10.31 0 .10 
• 3 390 973.58 0.00 205.20 o.oo 10.Jl 0 .10 

3. J.00 764.01 0. 00 0.14 o.oo 9.75 30.00 
3. -! 0 0 754.50 0.49 0.16 0.00 10.11 30.00 
3. -l. 0 O 754.89 0.38 0.17 0.00 10.11 30.00 
3 . .j O 0 L lj 'J 755.24 0.35 0 .18 o.oo 10.12 ]0.00 
3. -!00 L ~ ,; ,,, 765.89 0.65 0.18 o.oo 10.13 30.00 
3. -l.00 ,,, 766.52 0.62 0.17 o.oo 10.13 30.00 
3. -l. 0 0 . s 767.11 0.60 0.17 o.oo 10.14 30.00 
3. ":I 00 .:1J 767.73 0.62 0.16 o.oo 10.15 30.00 
3. 4 0 0 ',, ,)1) 91'3. 58 205.85 0.00 0. 00 10.31 )0.00 
3. ,! 0 0 ,)IJ 973.58 0.00 0.00 o.oo 10.31 30.00 
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4.000 25.00 763.96 o.oo -o.os 0.00 8.80 1.00 
4.000 50.00 764. 44 0 .. 48 -0 .07 o.oo 8.81 1.00 
4.000 75.00 764.80 0.37 -0.08 0.00 8.81 1.00 
,LOGO 100.00 765.15 G.34 -0.09 o.uo a.a2 l.OG 
4.000 150. 00 765.80 0.65 -0.09 0.00 8.82 1.00 
4.ooo 200.00 766. 43 0.64 -0.08 o.oo 8.83 1.00 
4.000 250.00 767.05 0.62 -0. 06 0.00 8 .84 1.00 
4.000 300.00 767. 70 0.65 -0. 04 0.00 8.85 1.00 
4.0QO 400.00 973.58 205.89 0.00 0.00 9.01 1.00 
4.000 400.00 973. 58 0.00 o.oo o.oo 9.01 1.00 

• 4. 010 25.00 764.10 0.00 0.14 0.00 8.80 0.01 
• 4. 010 50.00 764. 58 0.48 0.14 0.00 8 .81 0.01 
• 4.010 75.00 764. 94 0.37 0.14 0.00 8.81 0.01 
• 4.010 100.00 165.29 O.H 0.14 0.00 8.82 0.01 
• 4.010 150.00 76 5. 94 0.65 0.14 0.00 8.83 0.01 
• 4.010 200.00 76 6. 57 0.64 0.14 o.oo 8.83 0.01 . 4.010 250.00 767.19 0.62 0.14 0.00 8.84 0.01 . 4.01 0 300.00 767.84 0.65 0.14 0.00 8.85 0.01 

0.000 0.00 0.00 -167.84 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

• 4.100 !S 00 764. 91 0.00 0.81 0.00 8. 23 250.00 . -1.100 50 00 765.30 0.39 0.72 0.00 8.80 250.00 . 4.100 75 00 765.60 0.30 0.65 0.00 8.81 250.00 
• 4.100 L li iJ 1)0 765.88 0.28 0.59 0.00 8.81 250. 00 
• 4.100 L : ' '" 766.37 0. 49 0.43 0.00 8.82 250.00 

4 100 766.96 0.60 0.39 0.00 8.82 250.00 

• 100 d) 767.57 0.60 0.38 o.oo 8.B3 250.00 
4.100 "' 768.19 0.63 0.36 0.00 8.84 250.00 
0,000 0.00 -768.19 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 o.oo 0.00 

4.110 764.92 0.00 0.01 0.00 8.26 1.00 
4.llG 165. 30 0.36 0.01 .o.oo 8.80 1.00 
4.110 765.61 0.30 0.01 0.00 8.81 1.00 
4.110 L •J •1 76 5. 89 0.28 0.01 0.00 8.81 1.00 
4. 11 0 t : ,.] )·.• 766.39 0.51 0.03 0.00 8.82 1.00 
,J, .110 76L91 0.58 0.01 0 .00 8.82 1.00 
4.110 ;") 767.57 0.60 0.00 0.00 8.83 1.00 
4.110 : r). 1 76 8. 20 0.63 0.00 0.00 8.84 1.00 
0.000 J!J 0.00 -768.20 0.00 0.00 0.00 0.00 
0.000 ,,, 0.00 0.00 0.00 o.oo 0.00 0.00 
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SECNO Q CWSEL DIFiiSP iHFWSX iHFKWS TOPWID Xi.CH 

II 5.000 2S.OO 765.04 0.00 0.12 0.00 6.25 1.00 
" • S.000 S0.00 765.27 0.22 -0.04 0.00 6.42 1.00 

• 5.000 75.00 765.65 0.38 0.04 0.00 6.46 1.00 
• 5. 000 100.00 765.98 0.33 0.10 0.00 6.50 1.00 
• S. 000 lS0.00 766.64 0.66 0.25 0.00 7.61 1.00 
• S. 000 200.00 161.13 0.49 0.16 0.00 7. 71 1.00 . 5. 000 250.00 767.S8 0.45 0.01 o.oo 7.80 1.00 . S.000 300.00 768.01 0.42 -0.19 0.00 7.88 1.00 

0.000 0.00 0.00 -768. 01 o.oo 0.00 0.00 0.00 
0.000 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

• 5.010 2S.OO 165.18 0.00 0.14 0.00 6. 41 0.01 
• 5.010 50.00 165.44 0.25 0,11 0.00 6.44 0.01 
• s.010 15.00 165.86 0.42 0.21 0.00 6.48 0.01 
• s.010 100.00 766.22 0.36 0 .24 0.00 7. S2 0.01 
• 5.010 150.00 166.91 0.69 0.21 0.00 1.66 0.01 
• 5.010 200.00 767.43 0.52 0.30 0.00 1.11 0.01 . 5. 010 250.00 767.90 0.47 0.32 o.oo 7.86 0.01 
• 5.010 300.00 168.33 0.42 0. 32 0.00 1.95 0.01 

0.000 0. 00 0.00 -768.33 0.00 0.00 0.00 0.00 
0.000 0. 0 0 0.00 0.00 0.00 0.00 0.00 0.00 

5.100 ,s 00 765.22 0.00 0.04 0.00 6.40 35.00 
5.100 50 00 765.55 0. 33 0 .11 0.00 6.44 35.00 
5.100 75 00 765.98 0.43 0.12 0.00 6.49 3S.OO 
5.100 L 1) 'l •)() 166.45 0.41 0.23 0.00 7.55 35.00 
5.100 L '; I "' 167.05 0.60 0.14 0.00 7.61 3S.OO 
5.100 767.70 . ,. 

U, 4 I u.uu 7.SO 35.00 u. l):;J 

s IO O 768.19 0.49 0.28 0.00 '7.90 3S.OO 
5.100 768.69 0. so 0.36 0.00 8.00 35.00 
0.000 0.00 -768.69 o.oo 0.00 0.00 0.00 
0.000 0.00 0.00 o.oo 0.00 0.00 0.00 

E. 0 O O 765.35 0.00 0.13 0.00 8.02 1. 00 
6 000 765.91 0.56 0. 36 0.00 8.10 1. 00 
6 . 0 0 0 766.48 0. 5'7 o.so 0.00 9.44 1.00 
6.000 i 1) <J '76 6. 99 0. so 0.53 o.oo 9. 5'7 1. 00 
6.000 t ~ <' ',, 767.78 0.79 0.72 0.00 9. 77 1. 00 
6. 0 0 O " 768.47 0.69 0. 77 0.00 9.94 1.00 
6. 0 0 0 : ~' '" '769 .12 0.65 0.93 0.00 10.10 1.00 
6.000 } lJ IJ '" 769.71 0.60 1. 02 0.00 10.25 1.00 
0.000 ' JO 0.00 -769. 71 0.00 0.00 0.00 0.00 
0.000 •) I) 0.00 0.00 o.oo 0.00 o.oo 0.00 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

23.620 25.00 765.48 0.00 0 .13 0.00 20.00 10.00 
23.620 50.00 766.16 0.68 0.25 0.00 20.00 10.00 
23.620 75.00 766.78 0.63 0.30 0.00 20.00 10.00 
23.620 100.00 767.32 0.54 0.34 0.00 20.00 10.00 
23.620 150.00 768.20 0.88 0.43 0.00 20.00 10.00 
23. 620 200.00 768.98 0.78 0. 51 0.00 20.00 10.00 
23. 620 250.00 769,69 0. 71 0.58 0.00 20.01 10.00 
23.620 300.00 110. 35 0.65 0.63 0.00 20.01 10.00 
0.000 0.00 0.00 -770.35 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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SUMMARY OF ERRORS AND SP£CIAL ROTES 

CAUTION SECNO::: 1. 000 PROP'ILE= ) CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 000 PROFILE= 3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO:e: 1. 000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO:i:: 1. 000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO::: 1.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNQ:= 1. 000 PROFILE= 5 CRITICAL O&PTH ASSUKEO 
CAUTION SECNQ,:: 1.000 PROFILE:::i 5 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNOs:: 1.000 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO:= 1. 000 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 000 PROFILE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO>= 1.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO>= 1.000 PROFILE= 7 PROBABLE KINIMUM SP&CIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE=- 7 20 TRIALS ATTEMPTED TO 81\t.A.NCE WSEL 
CAUTION SECNO= 1.000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 8 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE= 8 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= l 000 PROFILE= 9 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l 000 PROP'ILE= 9 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECrTO= l 000 PROP'ILE= 9 20 TRIALS ATTEMPTED TO BALANCE! WSEL 
CAUTION SECNO= 000 PROFILE=lO CRITICAL DEPTH ASSUMED 
CAUTION SECNO= •) 1)0 PROFILE=! 0 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 11) 0 PROFILE=lO 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION scc:TO= - •JO PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION sEc:Joc:: _,)1) PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECrTO= ,) PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECIU= ,, PROFILE= ) CRITICAL DEPTH ASSUMED 
CAUTION SEC!lO= ,,, PROFILE= 3 MINI.HUH SPECIFIC ENERGY 
CAUTION SEC:JO= "' PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= "' PROFILE= 4 MINI.HUH SPECIFIC ENERGY 
CAUTION SCC:10= _>,I) PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SEC:JO= '" PROFILE= 5 MINI.HUH SPECIFIC ENERGY 
CAUTION SEC:TO= - )0 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= - 1)0 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:10= - •) () PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECIO= - 1) 0 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= l.,,o PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= - ., 0 PROFILE=- 8 MINIMUM SPECIFIC ENERGY 

CAUTION s::c:10= : 1)0 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SE:C:!C= - •J l) PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION s::c:;,.:; = PROFILE=- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION s::::::,: = PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION s:: ::·: = PROFILE=- 2 MINIMUM SPECIFIC ENERGY 
CAUTION s::-::·:"' PROFILE= ) CRITICAL DEPTH ASSUMED 
CAUTION s:: .:::-- = PROFILE= ) MINIMUM SPECIFIC ENERGY 
CAUTION .s:: :: PROFILE== 4 CRITICAL DEPTH ASSUMED 
CAUTION sc::: ' PROFILE=- 4 MINIMUM SPECIFIC ENERGY 
CAUTION sec:: : ,_., 0 PROFILE= 5 CRITICAL DEPTH ASSUMED 
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CAUTION SECNO= l. 200 PROFILE,:;, 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= l. 200 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.200 PROFILE= • MIRIMUM SPECIFIC ENERGY 
CAUTION SE'CNO= l.200 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SE'CNO= l. 200 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 200 PROFILE.: 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.200 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.300 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 1 KIRIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION S&CNO= 1#300 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. JOO PROFILE= 3 MINIMUM SPECIFIC ENE:RGY 
CAUTION' SECNO= 1. 300 PROFIL&= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l. 300 PROFILE= l MINIMUM SPECIFIC EN&l\G'l 
CAUTION SECNO= 1.300 PROFILE=- 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l. 30 0 PROFILE=- 8 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= l !00 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l. -lO 0 PROF I.LE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 400 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SEC::rO= ',')Q PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION scc:ro= ,) 0 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECTO= ,) 0 PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SEGiO= ,) 0 PROFILE=- 4 CRITICAL DEPTH ASSUMED 
CAUTION SEOiO= •O PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNOc: ,<) PROFILE!= 5 CRITICAL DEPTH ASSUK£0 
CAUTIOfi SECHD= )0 D'Dr.C'TT V- 5 111:TJIJTflfUV C:US"f"TVTf" ENERGY 
CAUTION SEC!!O= .,o PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SEGW= ''f) PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SEC~iO= ,)1) PROFILE.= 7 CRITICAL DEPTH ASSUMED 
CAUTION SEC:!O= •JO PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SEC!iO= ,,o PROFILE= • CRITICAL DEPTH ASSUMED 
CAUTION SECJO= , IJ 1) PROFILE: • MINIMUM SPECIFIC ENERGY 

CAUTION SECriO= !.•) 0 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l I) 0 PROFILE= 1 MINIMUM SPECIFIC EB&RGY 

CAUTION SEC~!O = ~,; ,} PROFILE= 1 CRITIC.AL DEPTH ASSUMED 
CAUTION SEC:IO= l 5 0 PROFILE=- 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECIO= ~:: (} PROFILE::s 2 CRITICAL DEPTH ASSUMED 
CAUTION SEC:IO= PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION sr:::::IC= PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION s:: :::•.; 'CO PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SE.::;.,:= PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION s I::::·: "' PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION sr:::-:= - ~ ,: PROFILE= 5 CRITIC.AL DEPTH ASSUMED 

'~ ,,,,, .. ,,,, ''" 
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CAUTION StCNO= 3.150 PROFILE= 5 MTNTMtJM SPECIFIC ENERGY 
CAUTION SECRO= 3.150 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO::::i 3.150 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECRO= 3.150 PROP'ILE:::11 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.150 PROFILE= 7 MINIMUM SPECIFIC ENERGY 

CAUTION SECRO= 3.200 PROP'ILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 200 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECRO= 3.200 PROFILE= 2 MINIMUM SPECIFIC &NERGY 
CAUTION SE:CNO= 3.200 PROFILE= 3 CRITICAL DEPTH ASSUPll:.D 
CAUTION SECNO= 3. 200 PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 200 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

NOTE SECNO= 3.390 PROFILE::::i 1 WSEL BASED OR XS LINE 
NOTE SECNO= ) 390 PROFILE= 2 WSEL BASED OR XS LINE 
NOTE SECNO= 390 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= 3Q0 PROFILE= 4 WSEL BASED OR XS LINE 
NOTE SECNO= 190 PROFILE= 5 WSEL BASED OR XS LINE 
NOTE SECNO= : •1 0 PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SCC:10= '•0 PROFILE= 7 WSEL BASED ON XS LINE 
NOTE sccr10= • 'JO PROFILE= 8 WSEL BASED ON XS LINE 
NOTE SEC:10= • '1) PROFILE= 9 WS£L 8AS£D OR XS LINE 
NOTE SEC:TO= PROFILE=lO WSEL BASED ON XS LINE 

NOTE SEC:JO= ~ •J PROFILE= 1 WSEL BASED OR XS LINE 
NOTE SEC:TO= l ,) PROFILE= 2 WSEL BASED OR XS LINE 
NOTE SCC:10= ~ ,J PROFILEc 3 WSEL BASED OR XS LINE 
NOTE SEC:JOc:c 'c•) PROFILE=- 4 WSEL BASED OR XS LINE 
NOTE SEC:JO= l ,3 PROFILE= 5 WSEL BASED OR XS LINE 
NOTE SEC:IO= iiG PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SEC:10= J 1 ,) PROFILE= 7 WSEL BASED OR XS LINE 
ROTE SECrIO= l LI) PROFILE= 8 WSEL BASED OR XS LINE 

CAUTION SEC:10= L 1) 1) PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SEC:lO= L 1, 1J PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC:rc= PROFILE= 1 20 TRIALS ATTEMPTED To BALANCE WSEL 
CAUTION SEC:To= L tJ rJ PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SEC:IO= - •) I) PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SCC:IC= PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION scc::c= PROFILE= 3 KINIMUM SPECIFIC ENERGY 
CAUTION sr:c::: = PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION s::::::·:"" PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION 5 C ::::· - c:: PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION scc:·.:"' PROFILE= 5 MINIMUM SPECIFIC ENERGY 
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CAUTION SECNO= 5.000 PROFILE:::1 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5,000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE:: 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= s CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= s PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE:::r s 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE:::r 7 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

NOTE SECNO= 5 010 PROFILE= 1 WSEL BASED ON X5 LINE 
NOTE SECNO= 5 010 PROFILE= 2 WSEL BASED ON X5 LINE 
NOTE SECNO= 5. O l 0 PROFILE:::i 3 WSEL BASED ON X5 LINE 
NOTE SECNO= 5 010 PROFILE:::i 4 WSEL BASED ON XS LINE 
NOTE SECNO= 010 PROFILE=- s WSEL BASED ON XS LINE 
NOTE SECNO= 010 PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SECNO= <) l. 0 PROFILE= 7 WSEL BASED ON XS LINE 
NOTE SEC!TO= l l O PROFILE:::r 8 WSEL BASED ON XS LINE 
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THIS RUH EXECUTED 23JUL92 11:55:4i 

HEC-2 WATER SURFACE PROFILES 

Ver9ion 4. 6. 0; February 1991 ............................................. 
Tl ARCADIA CREEK HYDRAULIC ANALYSIS 
T2 RATING CURVE FOR THE DIVERSION AT EDWARDS ST.:EHGL START 
T) JTP 10/30/86 fRATINGEE.REC} REVISED DER 9/22/89, 7/17/92 BAS 

Jl ICHECK INQ NINV !DIR STRT KETRIC BVINS Q WSEL FQ 

2. 0 7 57. 5 

J2 NPROF !PLOT PRFVS XSECV XSECH FH ALLDC IBW CHNIH !TRACE 

LO -1. 0 

J3 VARIABLE CODES FOR SUHHARY PRINTOUT 

15 0. 0 

NC 0. 0 0. 0 0.015 . 5 • 7 

QT 10. 0 25. 50. 75. 100. 150. 2 00. 2 5 0. 3 0 0. 350. 

QT 40 0. 
Xl . 1 4. 100.1 120 . 
GR 770. 100. 7 5 2. 100.l 7 5 2. 120. 770. 120.1 

NC 0.015 0.015 0.015 • J • 5 
BEGIN SECTIOH A ( 670' LONG) 

Xl 1. 0 7. 0 200.0 210.J 20. 20. 20. 

B'r 7. 0 200.0 775 .0 750.0 200.l 71 5. 0 1 s 6. a 202.6 775.0 761.7 

BT 205.2 775. 0 7 61. 7 207.8 77 5. 0 7 61. 7 210.2 7 7 5. 0 756.8 210.3 

BT 715. 0 750.0 
GR , , s. a 200.0 7 56. 8 200.1 756.2 202.6 7 5 5. 7 205.2 756.2 207.8 

GR 7 s 6. a 210.2 7 7 5. 0 210.3 

SECTION A 

Xl I. 1 100. 0 100.0 100.0 • 6 

X2 1. 

Xl I. 2 100.0 100.0 100.0 • 6 

X2 1. 

Xl I. 3 100. 0 100.0 100.0 • 6 

X2 1. 
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Xl . . 100. 0 100.0 lQQ,Q • 6 ,.. 
X2 1. 

BEGIN SECTION B{ 34, LONG) 
Xl 2. 0 5. 100. 110.55 2 7 0. 2 7 0. 2 7 0. 
BT 2. 100. 780.0 766.75 110. 55 1 a o. o 766.75 
GR 7 66. 7 5 100. 7 60. 0 101. 759.0 105.5 '760.0 ilO. i66.i5 110.55 

ENO SECTION B 
Xl 2. 1 34. 34. 34. • 1 
X2 1. 

BEGIN SECTION A (830'LONG) 
Xl 3. 0 7. 0 200.0 210. J 1. 1. 1. 
BT 7. 0 200.0 775.0 7 60. 7 200.1 775.0 760,7 202.6 7 7 5. 0 766.6 
BT 205.2 7 7 5. 0 766.6 207.8 77 5. 0 766.6 210. 2 775.0 760.7 210.3 
BT 7 7 5. 0 7 60. 7 
GR 775.0 200.0 760.7 200. l 759.5 202.6 7 5 9. l 205.2 7 5 9. 5 207.8 
GR 7 6 0. 7 2 l O. 2 7 7 5. 0 210. 3 

SECTION A :STA. 8+00 
Xl 3. 1 100. 100. 100. . ' 
X2 1. 

Xl 3 • 15 200. 200. 200. l.l 
X2 1. 

SECTION A : STA. 12+00 
Kl 3. 2 200. 200. 200. l.1 
X2 1. 

SECTION A :STA. 16+00 
Kl 3. 3 200. 200. 200. • 45 
K2 1. 

Xl ) • ] 5 200. 200. 200. • 45 
X2 1. 

Xl 3. 3 9 • 1 . 1 .1 
X2 1. 
XS -9. . ?J .04 .06 .OB .09 . 10 • 12 .,, • 15 
XS • 1 7 

END SECTION i>. 
Xl 3. 4 30. 30. 30. -.1 
K2 1. 

BEGIN SECTION 0 ( 250' LONG) 
Kl 4. 0 5.0 200.0 209.0 1.0 1.0 1.0 

BT 5. 0 200.0 780.0 770.0 200.1 780.0 770.0 204. 5 7 80. 0 770.0 
BT 20 8. 9 780.0 7 7 0. 0 209.0 780.0 770.0 
GR 780.0 200.0 763.9 200.1 762.5 204.5 763.9 208.9 780.0 209.0 
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Xl 4,01 'Q 1 , 01 .01 
X2 1. 
XS -9. • 03 . 05 . 07 .OB • 10 • 12 .13 • I 4 . IS 
XS . IS 

SECTION D :PlTCHER ST. 
XI 4. I 250.0 250.0 250.0 1.1 
X2 1.0 

XI 4 • 11 I. 1. I. 
BT 2. 200. 760. 770. 209. 780. 770. 

BEGIN SECTIO~ E ( 4 70' LONG) 
XI 5. 0 II. 100. 10 8. 5 I. I. I• 
BT 2. 0 100. 780.0 771. 1 108.5 7 8 0. 771. 1 
GR 771. 1 100. 766.1 100.5 766.1 101. 765.1 101. 1 76J.85 10 2. 5 

GR 763.5 104.25 763.85 106. 765.1 107.5 766.l 107.51 766. 1 108.0 
GR 7 7 i. l 106.5 

XI 5. 0 1 . 0 I . 01 • 01 

X2 I. 
XS -9. • 02 .06 • OB • 10 • 12 • 14 .16 • 18 • I 9 

XS . 20 

SECTION E 

XI 5. I 3 S. J 5. 35. • I 

I, INTO JUNCTION BOX. 10' WIDE SECTION TO HODEL INLET LOSS 
Xl 6. 0 .. . . ' 1. 2 5 .. 
X2 I. 1.25 

XI 2 3. 62 B. 15 0. 170.01 10. 10. 10. 

BT 6. 15 0. 771. 5 770. 159.5 771. 5 770. 159.51 771. 5 761.7 
BT 160.5 7 7 l • 5 761. 7 160.51 771. 5 770. 170.1 771- 5 7 7 0. 

GR 7 71. 5 100. 7 71. 5 150. 7 61. 7 150.0l 7 61. 7 15 9. S 761.7 160.7 
GR 7 61. 7 170. 7 71. 5 170.01 771. 5 200. 
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THIS RUN EXECUTED 23JUL92 11:56:5( 
'" .. "" ... "* "'" "'"*"'""'""'""' .......... ~.., ****"*"'. 

HEC-2 WATER SURFACE PROFILES 

Version 4. 6. 0; February 1 99 l .............................................. ,.. 
NOTE- ASTERISK C • I AT LEFT OF CROSS-SECTION HUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

0/30/86 [RATINGE£.HECJ R 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CtUWS SG l O • ,KS vca AREA .oa 
0.100 o.oo o.oo o.oo 752.00 25.00 757.50 0.00 757.50 0.01 0. 2 3 109.62 340.36 
0.100 0. 0,0 0.00 o.oo 752.00 5 0. 00 757.50 0.00 757.50 0.02 0. 4 5 109.62 340.36 
0.100 o.oo 0.00 o.oo 752.00 75.00 757.50 0. 00 757.51 a.as 0.60 109.62 340.36 
0.100 0.00 o.oo 0.00 752.00 100.00 757.50 0.00 757.51 0.09 0.91 109.62 3 40. 36 
0.100 o.oo 0.00 o.oo 752.00 150.00 757.50 0.00 757.53 0.19 1. J 6 109.62 340.JIS 
0. 100 0. 00 o.oo o.oo 752.00 200 1.00 757.50 0.00 757.56 0. 3 5 1. 81 109.62 340.)6 
0.100 o.oo o.oo o.oo 752.00 250.00 757.50 0.00 757.59 0.54 2. 2 7 109.62 340.36 
0.100 0.00 0.00 o.oo 752.00 300.00 757.50 0.00 757.63 0. 7 8 2 • 7 2 109.62 340.36 
0. 100 o.oo o.oo 0.00 752.00 350.00 757.50 0. 00 757.68 1.06 3. l 7 109.62 340.)6 
o. 100 o.oo o.oo o.oo 752.00 400.00 757.50 0.00 757.74 1. 3 8 3.63 109.62 340.36 

1.000 20. 00 775 .00 761.70 755.70 25.00 757.47 0. 00 757.53 J.87 2.01 12. 4 2 12. 7 1 
1. 000 20.00 775 .oo 761.70 755.70 50.00 757.35 o.oo 757.65 20. 41 4. 41 11. 33 11. 07 
1. 000 20.00 77 s. o o 761.70 755.70 7 5. 0 0 757.40 757.40 758.03 41.12 6.38 11. 75 11.10 
1.000 20.00 775.00 761.70 755.70 100.00 757.65 757.65 758.43 42.26 7.08 14. 12 15. J 8 
1. 000 20.00 77 5. 00 761.70 755.70 150.00 758.11 758.11 759.16 4S. 13 8.2) 18. 2 3 22.]3 
1.000 20.00 775.00 761.70 755.70 200.00 758.51 758.Sl 759.83 48.88 9.21 21. 72 2 8. 61 
1. 000 20.00 775 .oo 761. 70 755.70 250.00 758.89 758.89 760.47 52. 81 10.07 24.83 3 4. 4 0 
1.000 20.00 77 5. 00 761.70 755.70 300'. 00 759.25 759.25 761.08 57.02 10.85 27.64 39.73 
1. 000 20.00 775.00 761. 70 755.70 350.00 759.59 759.59 761. 68 61.79 11.61 30.16 4 4. 5 J 
1.000 20.00 775.00 761.70 755.70 400.00 759.91 759.91 762.27 66.72 12. 32 32.48 48.97 

L 100 100.00 775 .00 7 62. 3 0 756.30 25.00 757.47 o.oo 751.69 25.11 3.73 6. 7 1 4. 92 
1.100 100.00 775.00 762.)0 756.30 50.00 757.72 757.72 758.19 40.74 5. 5 3 9.04 7. 8 3 
1.100 100.00 775.00 762.JO 756.30 75.00 758.00 758.00 158.6] 41. 12 6.J8 11.75 11. 70 
1. 100 100.00 775.00 762.30 756.30 100.00 758.25 758.25 759.03 42.26 7.08 14. 12 15. J 8 
1. 100 100.00 775 .oo 762.30 756.30 150.00 758.71 758.71 759.76 45.13 8. 2 3 18. 2 J 2 2. 3 3 
1.100 100.00 775 .00 762.30 756.30 200.00 759.11 759.11 760.43 48.88 9. 21 21. 72 28,61 
1.100 100.00 775 .oo 762.30 756.30 250.00 759.49 759.49 761.07 52 81 10.07 2 4. 8 3 3 4. 4 0 
1. 100 100.00 77 5. o o 762.30 756.30 300.00 759.85 759.85 761.68 5 7. 02 10.85 27.64 3 9. 7 3 
1. 100 100.00 775,00 762.30 756.30 350.00 760.56 760.19 762.33 49.96 10.68 32.76 4 9. 5 2 
1.100 100.00 775 .oo 762.30 756.30 400.00 761. 14 760.51 762.99 49.48 10.92 36.65 56.86 
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SECNO XLCR ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10"KS vce AREA .ou:: 

1.200 100.00 715 .00 762.90 756.90 25.00 757.99 757.99 758-28 41. 64 4. 3 5 5. 7 4 3. 8 7 
1.200 100.00 775.00 762.90 756.90 so.oo 758.32 758.32 758.79 40.74 5. 5 J 9. 0 4 7 • BJ 
l. 2 00 100.00 775.00 762.90 756.90 75.00 758.60 758.60 759.23 41.12 6. 3 8 11. 7 5 11. 70 
1.200 100.00 7 7 5 • 00 762.90 756.90 100.00 758.85 758.85 759.63 42.26 7.08 1,. 12 15.JB 
1. 200 100.00 775 .00 762.90 756.90 150.00 759.31 759.Jl 760-36 45. 13 8.23 1 8. 2 J 22.J] 
1. 2 00 100.00 715 .00 762.90 756.90 200.00 759.71 759.71 761.0J 4 B. 8 B 9. 21 21. 7 2 28.61 
1. 2 00 100.00 775.00 762.90 756.90 250.00 760.09 760.09 761,67 52.81 10.07 24.BJ J 4. 4 0 
1.200 100.00 115 .00 762.90 756.90 )00.00 760.45 760.45 762.28 57.02 10.85 27.64 ]9.73 
1.200 100.00 77 5. 00 762.90 756.90 ]50.00 761.02 760.79 7 62.. 90 5 3. 6 3 10. 9 8 31.86 47.79 
1.200 100.00 775.00 762.90 756.90 400.00 761.61 7 6 l. 11 763.54 52.34 11. 17 JS.Bl 55.29 

1. 300 100.00 775 .00 763.50 1 757.50 25.00 758.59 75B.59 758.88 41. 64 4. 3 5 5. 7 4 3.B7 
1. J 00 100.00 71 5 . 00 763. so1 757.50 so.co 758.92 758.92 759.39 40.74 5.53 9.04 7. 8 3 
1. 300 100.00 77 5. 00 763.50 757.50 75.00 759.20 759.20 759.8] 41. 12 6. 3 8 11. 7 5 11.70 
l.JOO 100.00 775.00 7 63. 5 0 757.50 100.00 759.45 759.45 760.23 42.26 7.08 14. 12 15. 3 8 
1.300 100.00 77 5. 00 763.50 757.50 150.00 759.91 759.91 760.96 4 5. 13 8.23 l 8. 2 3 22. ]J 

1. ]00 ~gg:g1g 775.00 763.50 757.50 200.00 760.31 760.31 76 l.63 48.88 9. 21 21.12 '28,6-1 
1. J 00 775.00 763.50 757.50 250.00 760.69 760.69 762.27 52.81 10.07 24-83 J 4. 4 0 
l.JOO 100.00 775.00 763.50 757.50 300.00 761.05 761. 05 762-88 57.02 10.85 27.64 3 9. 7 J 
1. JOO 100.00 775.00 7 63. 5 0 757.50 ]50.00 761.54 761.]9 763.48 56.25 11. 19 31.27 46.67 
1. JOO l00 .100 775.00 763.50 757.50 400.00 762.11 761. 71 764.11 54.55 11..36 ]5.21 54. Hi 

l. 400 100.00 775 .00 764.10 7 5 B. 10 25.00 759.19 759.19 759.48 41. 64 4. 3 5 5. 7 4 3.87 
1.400 100.00 715. 00 764. 10 758.10 so.co 759.52 759.52 759-99 40.74 5.53 9.04 7.83 
1. 4 00 100.00 775.00 764 .10 758.10 75.00 759.80 759.80 760.43 41. 12 6.38 11. 7 5 11. 70 
1. 400 100.00 77 5. 00 764.10 758.10 100.00 760.05 760.05 760.83 42.26 7.08 1 4 • 1 2 15.]8 
1. 400 100. 0,0 7 7 5. 00 764.10 75B.10 150.00 760.51 760.51 761.56 4 5. 1 J e. 2 3 18. 2 3 22.33 
l. 4 00 100.0,0 775.00 764. 10 7 5 8. 10 200.00 760.91 760.91 762.23 48.88 9.21 21, 7 2 2 e. 61 
1. 4 0 0 100.00 775,00 764.10 758.10 250.00 761. 29 761. 29 762,87 52.81 10.07 24.83 34, H 
1.400 100.00 775,00 764.10 758.10 300.00 761.65 761. 65 763.48 57.02 10.85 27.64 39.7] 
1. 4 00 100.00 775.00 764.10 758.10 350. 00 762.08 761. 99 764.08 5 8. 12 11. 33 30,88 4 5. 91 
1.400 100.'00 7 7 5. 00 764.10 7 5 8. 10 400.00 762.63 762.31 764.69 56.46 11. 52 ]4.72 53,24 

2.000 270.00 780,00 7 66. 7 5 759.00 25.00 760.18 o.oo 760.44 29.91 4.04 6. 18 4. 5 i 
2.000 270.00 780.00 766.75 759.00 so.co 760.54 o.oo 760,98 32,37 5, 3 1 9,42 8.79 
2.000 270.00 700.00 766.75 159.00 '15400 7 60. 8 S o.oo 761.43 32. 7 6 6.12 12.26 13, lC 
2.000 270.00 780.00 766.75 759.00 100.00 761. 15 o.oo 761. 84 31. 71 6.65 15,0) 17. H 
2.000 270.00 780.00 766.75 759.00 150.00 761. 76 o.oo 762.58 28.05 7.24 20,71 20. n 
2.000 270.00 780.00 766.75 759.00 200.00 762.40 0.00 763, 26 2 4. 11 7.47 26.76 4 0. 7 ~ 
2.000 270.00 780,00 766.75 759.00 250.00 763.03 o.oo 763.93 21.42 7.62 ]2.81 5 4. O l 
2.000 270, 00 780.00 766.75 759.00 300,00 763.67 o.oo 764.59 19.24 7.68 ]9,04 68, H 
2.000 270.00 780.00 766.75 759.00 350.00 764.25 o.oo 765,20 18.12 1. 0 1 44,81 8 2. 2 :i 
2.000 270.00 780.00 766.75 759.00 400.00 764.82 o.oo 765.79 17.26 7.92 so.so 96.21 
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SECNO 

2. i 00 
2. loo 
2.100 
2.100 
2.100 
2. l Q O 
2. 10 0 
2. 100 
2. 100 
2. 1 00 

J. 0 0 0 
3. 0 0 0 
3.000 
3.000 
].000 
3, ooo 
3. 000 
3 000 
).000 
3.000 

3. 1 oo 
3. 100 
3. 100 
J.100 
J. l 00 
3. l 00 
3. 1 00 
3 100 
J. l 00 
3. 100 

J. 15 0 
J. 15 O 
3. 15 O 
3. 15 0 
3. 15 0 
3. 15 0 
3.150 
3. 150 
3. 15 0 
3. 15 0 

11:55:41 

XLCH 

.'.i 4. 00 
3 4. 00 
3 4. 0 0 
3 4. 0 0 
3 4. 0 0 
)4.00 
3 4. 00 
3 4. 00 
3 4. 0 0 
3 4. 0 0 

1.00 
1.00 
1.00 
1.00 
1. o,o 
LOO 
1.00 
1.00 
1.00 
1.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.010 
100.00 
100.00 
100.00 

200.00 
200.00 
200.00 
200,00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 

ELTRD 

100-.00 
780,00 
780.00 
780.0Q 
780.00 
780.0Q 
780.00 
780.00 
780.00 
780.0Q 

775.00 
775.00 
775.0Q 
115.00 
775.0Q 
775 ,00 
775.0Q 
775.00 
775,00 
775.0Q 

775.00 
775.00 
77 5. 00 
11s.oa 
775.oo 
775.00 
775.00 
775.0Q 
775.00 
775.0Q 

775.00 
115.oo 
775.0Q 
775.00 
775.00 
775.oo 
775.00 
775.00 
775.00 
775.00 

ELLC 

j66.85 
766.85 
7 66. 8 5 
7 66. 8 5 
7 66. 8 5 
766,85 
766.85 
766.85 
7 66. B 5 
766.85 

766. 50 
766.60 
766.60 
766.60 
766.60 
766,60 
766.60 
766.60 
766.60 
766.60 

767.00 
767.00 
767.00 
767.00 
767.00 
757.00 
767.00 
767.00 
767. 00 
767.00 

768.10 
768.10 
768.10 
7 68. 10 
768.10 
766.10 
768.1.0 
768.10 
768.10 
768.10 

ELMIN 

759.10 
759.10 
759.10 
759.10 
759.10 
759.l.O 
759.10 
759.10 
759.10 
759.10 

759.10 
759.10 
759.10 
759.10 
759.10 
759,10 
759.10 
759.10 
759.10 
759.10 

759.50 
759.50 
759.50 
759.50 
759.50 
759.50 
759.50 
759.50 
759.50 
7 59. 50 

760.60 
760.60 
760.60 
760.60 
7 60. 60 
750.50 
760.60 
760.60 
760.60 
760.60 

Q 

25.00 
50. 00 
7 5. 00 

100.00 
150.00 
200,QQ 
250.00 
300.00 
]50.00 
400.00 

25.00 
50.00 
75.00 

100.00 
150.00 
200,00 
250.00 
300.00 
350.00 
400.00 

2s.oo 
50.00 
75.00 

100. 00 
150.00 
200.00 
250.00 
300.00 
350.00 
400~00 

25.00 
50.00 
75.00 

100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 

,,, ... 
CWSEL 

760.30 
760.67 
761. 04 
761. 29 
761. 88 
7 62. 4 7 
763.09 
763.73 
764.JO 
764. 87 

760.]6 
760.87 
761. 24 
761. 59 
762.08 
762,57 
763.08 
763.67 
7 64. 21 
764.73 

760.55 
761.00 
761. 38 
761. 72 
762.25 
752.75 
763.29 
763.89 
764.45 
764.99 

761. 65 
762.08 
762.37 
762.62 
7 63. 06 
753.45 
163. e 4. 
764.]5 
764.93 
765.50 

CRIWS 

0.00 
0.()0 
o.oo 
0.00 
0.00 
(LOO 
o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
0.00 
o.oo 
o.oo 
o.oo 
0,00 
o.oo 
o.oo 
o.oo 
o.oo 

760,.55 
760.98 

o.oo 
o.oo 
o.oo 

o .. 00 
o.oo 
o.oo 
o.oo 

761,65 
762,0B 
762,37 
762.62 
763.06 
75J.45 
163.84. 
764.18 

o.oo 
o.oo 

EG 

760.54 
761.09 
761.55 
761.95 
76~_-67 
7 6 L J 5 
764.01 
764.66 
765.27 
765.86 

760.56 
761. 14 
761.60 
762.02 
762.72 
?63.3 e 
764.03 
764.72 
765.]7 
766.00 

760.90 
761.45 
761.B9 
762.JO 
763.02 
753.59 
764. 3 4 
765.02 
765.68 
766.)2 

762.00 
762.5-6 
762.98 
763.37 
764.07 
754.71 
765.Jl 
765.90 
766.51 
767.13 

10"KS 

2 7. 41 
30.15 
27.37 
30. 2 8 
27.19 
:Z 4. 8 4 
21.99 
19.78 
18.5,9 
17.69 

18.19 
16. 02 
16.66 
16.75 
20.83 
23.07 
24.49 
24.98 
26.27 
27.95 

40.52 
3 3. 91 
28.30 
25.55 
26.75 
2 7. 7 2 
28.09 
27.50 
28.35 
29.46 

40. 5 2 
36.04 
36.64 
37.33 
3 9. 3 9 
41.90 
44.0B 
41.63 
38.80 
37.69 

VCB 

J.93 
5. 19 
5.76 
6.55 
7. 1 7 
7. 5 5 
7.69 
7. 7 6 
7.89 
8.00 

3.54 
4. 17 
4.83 
5.30 
6.44 
7.2] 
7. 81 
a.20 
8.63 
9.05 

4.71 
5.39 
5.78 
6.13 
7.04 
7. 7 4 
8.23 
0. 5 2 
8.90 
9.26 

4. 7 1 
5. 51 
6.29 
6. 9 7 
B.07 
8.98 
9,. 7 3 
9.99 

10. 0 B 
10. 2 4 
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AREA 

6.36 
9.64 

13.02 
l 5. 2 7 
2 0. 9 3 
26.48 
32.50 
38.65 
44.]8 
SO.OJ 

7.06 
11. 98 
15.52 
1B.88 
23.28 
27,66 
31.99 
3 6. 5 8 
4 o. s 7 
44.19 

5.31 
9.2B 

12.99 
16.32 
21.29 
25.95 
J0.37 
35.22 
3 9. 3 3 
43.22 

5 • 3 1 
9.08 

11.92 
14.35 
18.59 
22. '1.7 
25.69 
30.04 
3 4. 7 3 
39.05 

• 
.au, 

4. 1 a 
9. 11 

14. 34 
18. 17 
28.76 
40. 1) 

53. 31 
67. 46 
e 1. 10 
95. 10 

5. 86 
12. 49 
18. 3 8 
2 4 • 4 4 
3 2. 86 
4 1, 6 4 
50.52 
60.0) 
68.28 
75.66 

3.93 
e. 59 

14 • 10 
19.78 
29.00 
37.99 
4 7. 17 
5 7 • 2 1 
.S 5. 7 l 
73.69 

l.93 
e. J J 

12. 39 
16. 37 
2 3 • 9 C 
JO. 9C 
3 7 • 6 ! 
4 6. SC 
5 6. 1 ~ 
6 5. 1 ! 
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SEC NO XLCH ELTRD ELLC ELMIN Q CWSEL CRIW'S BG 10-:q;:5 VCB AREA .ou:. 

J.200 200.00 775.00 769.20 761. 70 25.00 762.75 762.75 76).10 40.52 4. 7 1 5. J 1 J. 93 
3. 2 00 200.00 775.00 769.20 761. 70 50.00 763.18 763.18 76). 66 J 6. 03 5. 5 l 9. 0 8 8.JJ 
J.200 200.do 775.00 769.20 761. 70 75.00 7 63. 4 7 763, 47 764. OB 36.64 6. 29 11.92 12, J 9 
J.200 200.00 775.oo 769.20 761. 70 100.00 763.72 763.72 764.47 37. 33 6.97 14. J 5 16. 3 7 
J.200 200.00 775.QQ 769,20 761. 7 0 150.0Q 764. 16 764.16 7 6 ,r;, 1 7 }9.42 !LO? 10,59 2J,89 
J.200 200.00 775.OO 769.20 761. 70 200.00 764. 56 764.56 765,81 41,90 8.98 22.27 30.90 
J.200 200.00 775.00 769.20 761. 70 2so'. oo 7 64. 9 4 764. 94 766,41 44.08 9. 7:3 25,69 3 7. 65 
J.200 2 00. 00 775.oo 769.20 761. 70 300.00 7 65. 2 8 765.28 766.99 47.66 10. 51 28.55 4 3. 4 5 
3.200 200.00 775.QO 769.20 761. 7 0 )50.00 765.64 765.62 767.56 4. 9. 8 7 11. 10 31.5) 49.56 
3,200 200.00 775.00 769.20 761. 70 400.00 766.19 765.92 768.12 4.6.64 11. 15 3 5. 8 7 5 8. 5 7 

3. 3 00 200J00 775.oo 769.65 762.15 2S. 00 763.45 0.00 76). 63 16.00 ).)8 7.39 6.25 
3. 3 00 2 00. 00 775.00 769.65 762.15 50.00 763.91 o.oo 764. 19 16.88 4.25 11. 7 8 12.17 
].JOO 200.00 775.00 769.65 762.15 75.00 764.27 0.00 764.64 17.10 4. a e 15.38 18. 14 
) 300 200.00 775.00 769.65 762.15 10·0.oo 764.61 0.00 765.05 1 7. 51 5.38 18.59 2).90 
3.)00 200.00 775.00 769.65 762.15 150.00 765.22 0.00 765.82 18.75 6.20 24.18 34.64 
),)00 200.00 175.00 169.65 162.15 200.00 765.79 0.00 766.53 20 .11 6.87 2 9. 11 4 4. 6 0 
3. 3 00 200.00 775.00 769.65 762.15 250.00 766.)J 0.00 767.20 21. 79 7.47 J].46 5 3. 5 6 
3. 3 00 200.00 775.00 769.65 762 .15 300,. 00 766.86 o.oo 767.85 2 3. J 3 7.9:8 37.58 6 2 • 11 
J. 3 0 0 2 00. 00 775.00 769.65 762.15 350.00 767.37 0.00 768.48 25.12 8.47 41. 3 J 69.84 
].JOO 200.00 775.00 769.65 7 62. 15 400.00 767.74 0.00 769.0J 28.38 9.11 43.90 75.08 

J. J 50 200,00 775.QO 770.10 762.60 25.00 763.80 0.00 764.03 22.46 3. 8:2 6.55 5. 2 8 
J. 3 50 200.00 775.QO 770.10 762.60 50.00 764.26 o.oo 764.59 21.55 4.60 10.67 10. 7 7 
).)50 200.00 775.00 770.10 762.60 75.00 764.62 0.00 765.04 20.77 5. 21 14.40 16. 4 6 
3. 3 5 0 2 00. 00 7 7 5. 00 770.10 762.60 100.00 7 64. 9'6 0.00 765.46 20. 36 5.67 17.64 2 2. 16 
3. 3 50 200.00 775.00 770.10 762.60 150.00 765. 5-9 v.vv 766.23 20.22 C • ,JO 23.53 33.36 
3. 3 5 0 200.00 775.00 710.10 762.60 200.00 7 66. 19 0.00 766.95 20.81 6.96 28.74 4 3. 84 
J. J 5 0 200.00 775.00 770 .10 762.60 250.00 766.76 0.00 767- 63 21-88 7. 48 3 J. 41 5 J. 45 
3. 3 50 200.00 775.oo 110.10 762.60 300.00 767.JS 0.00 768.32 22.79 7. 9 1 37.94 6 2. 8 5 
J.)50 200.00 175.00 710.10 162.60 350.00 767.91 0.00 168.99 24. 20 8. J 4 41.97 71. 15 
3.] 5 0 200.loo 775.00 710.10 762.60 400.00 768.38 0.00 769.60 26.49 a.as 45.21 77.71 

J. J 9 0 0. 10 775.00 770.10 762.60 25.00 763.83 0.00 764-04 20.16 J. 6 8 6.80 5. 5 7 
3. 3 9 0 0. 10 775.00 770.10 762.60 50.00 764.30 0.00 764.61 19.30 4. 4 4 11. 2 7 11. 38 
J. 3 90 0.10 775.00 770.10 762.60 75.00 764.58 0.00 765.07 18.46 5.00 14.99 17.46 
3. 3 90 0. 10 775.00 710. 10 762.60 100.00 765.04 0.00 765.50 18.06 5. 4 4 18.39 2 3. 5 3 
3. 3 90 U • .lV 775.00 770.iO 762.60 i50.00 765.68 0.00 766.28 iS.50 6.i1 24.JO J 4. 88 
3. 3 90 0.10 775.oo 770.10 762.60 200.00 766.29 o.oo 767.01 19.32 6.77 29.55 4 5. 50 
3.)90 0.10 775.00 7 70. 1 0 762.60 250.00 766.88 o.oo 767.71 20.J8 7. 2 8 3 4. 3 3 55.37 
3. 3 90 0.10 775.00 770.10 762.60 300.00 7 67. 4.9 0.00 768.41 21.35 7.70 38.95 64.93 
J. 390 o. 10 775.00 770.10 762.60 JS0.00 768.06 0.00 769.09 22.84 8. 1 4 42.99 7 J. 2.3 
).390 0.10 7 7 5. 00 770. 10 762.60 400.00 766.83 766.82 768.99 53.97 11. 8 0 33.89 5 4. 4 5 
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].400 30.00 775.00 7 70. 00 762.50 25.00 764.00 0.00 764.11 B. 62 2. 7 1 9.23 8. 52 
J. 4 00 JO.OD 775.00 770.00 762.50 50.00 764.49 0.00 7 6 4. 6 fl 9. 7 7 J.54 14.13 16.00 
].400 30.00 77 5. 00 770.00 762.50 75.00 764.87 a.oo 765.15 11.15 4.2\ 11 .fn 22. 4.6 
3. 4 0 0 30.00 775.00 770.00 762. 50 100.00 765.2] 0.00 765.57 12. 21 4.74 21.09 28.62 
J, 400 JO.DO 775.00 770.00 762.50 150.00 765.87 0.00 766.36 14.09 5.59 26, BJ 39.95 
J.400 JO. 0 0 i7 5. 00 770.00 762.50 200.00 766.48 0.00 76f.09 15.78 6.27 31.91 50.35 
].400 JO. 0 0 775.00 770.00 762.50 250.00 767. 06 0.00 767,79 17.41 6,84 3 6. 5 2 5 9, 9 2 
].400 JO.OD 775.00 110. a o 762.50 JOO.DO 767.66 0.00 768.50 18.88 7. 3 3 40.94 69.04 
3,400 J0.00 775.00 770.00 762.50 )50.00 768.2) 0.00 769.18 20.66 1. 0 o 44.86 7 7. 01 
).400 JO. 0 0 77 5. 00 770.00 762.50 400.00 768.08 166.72 769.31 28.4J 9.12 4 3 • 81 15. 02 

4.000 1.00 780.00 770.00 762.50 25.00 763.94 0.00 764.17 23.95 3. 8 3 6.5) 5. 11 
4.000 1. do 780.00 770.00 762.50 50.00 764.42 0.00 764.76 20.82 4.66 10. 7 4 10. 96 
4.000 1.00 780.00 110. o o 762.50 75.00 764. 79 0.00 7 65. 2 J 21. JJ 5, 36 1).98 16-24 
4.000 1.00 780.00 770.00 762.50 100.00 765. 13 0.00 765.67 21.29 5. 8 7 1 7. 0 3 21. 67 
4.000 1.00 780.00 770.00 762.50 150.00 765.78 o.oo 766.45 21. 13 6,61 22.70 32.6) 
4.000 i.00 Hi O. 00 770.00 762.50 200.00 766.39 lLOO ?f,7.18 20. 7 2 1. ii 28.i4 43.9,i 
4.000 1. 00 780.00 770.00 762.50 250.00 767.00 0.00 767.86 20.23 1.47 J J. 4 0 5 s. 5 e 
4,000 1.00 780.00 770.00 762.50 300.00 767.62 0.00 768,54 19.42 7.69 )9.01 60.oe 
4.000 1.00 780.00 770.00 762.50 350.00 768.22 0.00 769.19 18. 8 5 7.88 44.40 80.6] 
4.000 1.00 780.00 770.00 762.50 400.00 768.04 0.00 769.40 27.19 9.36 42,74 76.71 

4,010 0. 0 1 780.00 770.00 762.50 25.00 763.97 0.00 764- 18 21. 24 3.68 6.79 5. 4 ~ 
4,010 0. 0 1 780.00 770.00 762.50 50.00 764.47 o.oo 764.78 18.49 4.48 11.11 11. 6) 
4.010 0.01 780.00 770.00 762. 50 75.00 764.86 0.00 765.27 18.81 5,14 14. 59 17.2$ 
4.010 0. 01 780.00 770.00 762.50 100.00 765.21 o.oo 765.71 18.96 5.64 17.73 22.9i 
4,010 0.01 780.00 770.00 762.50 150.00 765.88 0.00 7 6 6. 51 19.01 6.36 23,58 J L 41 
4- 0 i 0 0.01 780.00 770.00 762.50 200.00 766.3i ,0.00 767.24 18.74 iL 85 29. 20 46.ZC 
4. 010 0. 01 780.00 770,00 762.50 250.00 767.lJ 0.00 767.94 18.49 7.22 3 4. 62 5B. 14 
4.010 o. 01 7B0.00 770.00 762.50 300.00 767.76 0.00 768.63 1 7. 89 7.45 40.24 7 0. 9 J 
4.010 o. o 1 780.00 770.00 762.50 350.00 76B.37 0.00 769.29 17.56 L67 45.64 83- 5~ 
4.010 0.01 780.00 770,00 762.50 400.00 767.19 751,'19 769.20 45. 48 11.38 35.15 5 9. 3 1 

4,100 250.00 700.00 771.10 763.60 25.00 764.91 764.91 765.24 41. 11 4.64 5.39 3. 9( 
4.100 250.00 700.00 771.10 76).60 50.00 765.30 765.30 765.80 3B.70 5.71 8,76 8. 0 ~ 
4. 100 250.00 7B0.00 771.10 763.60 75.00 765.60 765.60 7 66. 27 3 B. 7 5 6.56 11.44 12. 0 ~ 
4. 100 250.00 7B0.00 71 l. l 0 7 63. 60 100.00 765.BB 765.B8 766.6B J 8. 7 5 7.21 13.88 16. Of 
4. 100 250.00 7B0.00 771.10 763.60 150.00 766.37 766.)7 767.42 39.54 8. '2. 4 18.21 '2. J • SE 
4. i 00 250. 00 780.00 77i.10 76).60 200.00 7 6iL 93 o.oo 768.09 35.59 8.64 23.14 J L .s: 
4. 100 250.00 780.00 771.10 76J.60 250.00 767.52 o.oo 768.73 31.53 8.B0 28.41 44. 5: 
4,100 250.00 780.00 771.10 76J.60 300.00 768.14 0.00 769.36 28.28 8.B6 33.85 56.4] 
4. 100 250.00 780.00 771.10 76J.60 350.00 768.74 o.oo 769.98 26.17 8.94 3 9. 1 5 68. 4: 
4. 100 2so.1 00 780.00 771.10 763.60 400.00 768.51 o.oo 770.32 )9.35 10.78 3 7. 11 63.71 
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SECNO XLCR EL'J:'RD E1L C ZLMIH Q CWSF:I. CRIWS EG 10*.KS VCB. AREA .ou; 

4.110 1.00 780.00 770.00 76).60 2 5. 00 764.92 764.91 765.25 4 0. 4 l 4. 61 5.42 3. 9 3 
4. 110 1.00 780.00 770.00 76).60 50.00 765.30 765.29 765.81 ]8,25 5.69 8. 7 9 a. oe 
4. 110 1. 00 780.00 770.00 76).60 75.00 765.61 765.60 766.27 J 8, 41 6.54 11.47 12.10 
4.110 1.00 780.00 770.00 763.60 100.00 765.89 765.B8 766,69 3 8. 48 7.19 13.91 16. 12 
4. 110 1.00 780.00 770.00 7 6 J. 60 150.00 766.39 766.38 76?·.43 38. 64 8. 17 18.35 2 4. 13 
4,110 1.00 780.00 770.00 76).60 200.00 766.93 0.00 768.09 3 5, 51 a. G J 2).16 33. 56 
4. 110 1.00 780.00 770.00 76).60 250.00 767.53 o.oo 768.73 3 l. 47 8. 7 9 28.43 44.56 
4. 110 1.00 7 8 0. 00 770.00 763.60 300.00 768.14 0,00 769.36 2 8. 2 4 8,86 33.97 5 6. 4 S 
4.110 1~00 780.00 110.00 763.60 350.00 768.74 o.oo 769.98 26.14 8. 9 3 39.17 68. 46 
4.110 i.00 180.00 770.00 763.60 400.00 768.53 0.00 770.32 39. 16 10.76 3 7. 18 6J.92 

5.000 ,. Jo 780.00 771. 10 763.50 25.00 765.04 0.00 765.28 1 B. 19 3.90 6.40 5.66 
5.000 1.00 780.00 771. 10 763.50 50.00 765.27 765.27 765.89 40. 2 3 6.36 7. 8 7 7. 8 8 
5.000 1.00 780.00 771. 10 763.50 1 51. o o 765.65 765.65 766.47 41. 26 7. 2 5 10.34 11. 6 8 
5.000 1.00 78 0. 00 771.10 763.50 100.00 765.98 765.98 766.98 43.23 0 • U.L. 12.49 l S. 21 
5.000 1.00 780.00 771. 10 763.50 150.00 766.64 766.64 767.80 44.03 8.6S l 7. J 3 22.60 
5.000 1.00 780.00 771.10 763. 50 200.00 767.13 767. 13 768.53 45.34 9.47 21.11 29. 7 0 I 5.000 1.00 780.00 771.10 76). 50 250.00 767.58 767.58 769.19 4 6. 7 4 10.17 24. 59 36.57 
5.000 1.00 780.00 771. 10 763.50 300.00 768.01 768.01 769.80 47.92 10.75 27.91 4 J. 3 4 
5.000 L'OO 780.00 771.10 763.50 JSO. 00 768. 4-0 768.40 770.38 49.38 11. 29 31.00 !9,81 
5.000 1.00 780.00 771. 10 76).50 400.00 76B.77 768.77 770.92 50.61 1l.77 34.00 56.23 

5.010 0. 01 780.00 771. 10 763.50 25.00 765.06 0.00 765.29 16.99 3. 81 6.56 6. 0 1 
5.010 o. 01 78 0. 00 771. 10 763.50 50.00 765.JJ o.oo 765.90 35.01 6.06 8.25 8. 4 S 
5.010 o.01 780.00 771. LO 76).50 7 5. 0 0 765.73 0. 00 766.47 3 5. 95 6. 91 10.86 12. S 1 
5.010 0.01 780.00 771. 10 763. 50 100.00 766.08 0.00 766.98 37.58 7. 61 13. 14 16. 3 1 
5.010 0.01 7 8 0. 00 771. 10 763.50 150.00 7 66. 7 6 o.oo 767.81 38.14 8. 2 2 18. 2 5 24.29 
5.01 D o.01 780.00 771. 10 763.50 200.00 767.27 0.00 768.53 3 9. 5 S 9.01 22.19 31. 80 
5. 0 10 0. 01 780.00 771. 10 763.50 250.00 7 67. 7 4 0.00 769.20 40.90 9. 6 7 25.84 39. 09 
5. 0 10 0.01 780.00 771. 10 763.50 300.00 768.19 0.00 769.81 41.99 10.23 29.33 46.30 
5.010 0. q 1 780.00 771. 10 763.50 350.00 768.59 0.00 770.38 43.55 10.76 3 2. 51 53.04 
5.010 0. 01 7 8 o. oo 771.10 763.50 400.00 768.78 768.77 770.92 50.45 11. 75 34.04 S 6. 3 2 

5. 100 3 S. 00 0. 00 o.oo 763.60 '25.00 765.12 0.00 765.36 1 0. 0 J 3. 9 S 6.32 5. 7 6 
5. 100 35.00 0.00 o.oo 76).60 50.00 765.57 0.00 766.03 26.07 S. 4 7 9. 14 9. 7 9 
5.100 JS.CO 0.00 v.vu 763.60 75.00 766.05 u.uv 766.63 2 5. 5 0 0 • .1..1. 12.28 14. 8 5 
5. 100 35.00 0.00 0.00 763.60 100.00 766.57 0.00 767.18 24.23 6.22 16. 07 20.32 
5.100 35.00 0.00 0.00 763.60 150.00 767.15 0.00 767.99 27.90 7. 3 4 20.43 28.40 
5. 100 35.00 0.00 o.oo 763.60 200.00 767.77 767.25 768.74 27.74 7.91 25.29 3 7. 9 7 
5.100 35.00 0.00 o.oo 763.60 250.00 768.26 0.00 769.41 29.73 8.59 '29. 12 45.85 
5. 100 35.00 0.00 o.oo ?6J.60 300.00 768.77 0.00 770.04 J0.27 9.03 33.21 5-L 52 
s.100 35.00 0.00 o.oo 763.60 350.00 769.27 o.oo 770.64 3 0. 4 6 9.39 3 7. 29 63. 42 
5.100 3 5. 00 o.oo o.oo 763.60 400.00 769.87 0.00 771. 27 2 9. 2 5 9.52 42.02 73.96 
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6,000 1. oo 0. 00 o.oo 763.60 25.00 765.29 o.oo 765.40 7. 17 2.70 9.26 9.]' 
6,000 1.00 0. 00 o.oo 763.60 50.00 765.93 o.oo 766.12 7 • 98 3.49 14. 3 2 1 7. 6' 
6.000 1.00 o.oo 0.00 763.60 75.00 766.50 o.oo 766.73 8. 7 6 J.ee 19. 3 l 2 5. l ! 
6.0QO 1. 00 0.00 o.oo 763.60 100.00 767.01 o.oo 767 .28 8. 10 4. 12 24.25 3 5. 1, 
6.000 1. 00 0.00 0.00 763.60 150.00 767.79 o.oo 768.13 8.62 4.7] 31. 6 9 51.0' 
6.000 l.00 0.00 0.00 763.60 200.00 768. 49 o.oo 768.90 8.93 s. 18 ]8.60 66. 9, 
6.000 1.00 0.00 o.oo 763.60 250.00 769. 13 o.oo 769.61 9. 2 2 5.55 45.04 8 2. J 
6.000 1.00 o.oo 0.00 763.60 300.00 769.73 o.oo 770.26 9. 51 5.87 51.09 97. 3, 
5.000 1. 00 o.oo 0.00 763. 60 350.00 770.29 0,00 770.88 9.76 6. 15 56.90 112.0 
6,000 1. Clo 0.00 0.00 763.60 400.00 770.89 o.oo 771.51 9. 7 0 6.33 63. 21 128.4 

23.620 10.00 771.50 770.00 761.70 25.00 765.43 o.oo 765.43 0.03 0.34 74.60 14 J. 9 
23.620 10.00 77 1. 5 O 770.00 761.70 50,00 7 66, l 7 o.oo 766.17 0.07 0.56 89.33 167. 6' 
2).620 10.00 77 1. 50 770.00 761.70 75.00 766.19 o.oo 766.80 0 .11. 0.14 101.71 226.7 
2).620 10. 00 771.50 770,00 761.70 100.00 767.34 Q.00 767.35 0.14 0.89 112.81 262.8 
23.620 10.00 771.50 770.00 761. 70 150.00 758. 2 1. o.oo 768.23 0. 22 L 15 130.24 3 2 2. l 
2).620 10.00 7 7 1. 5 0 770.00 761.70 200.00 768.99 o. 00 769.02 0.28 1.37 145.82 3 7 7. 1 
23.620 10.00 77 1. 5 0 770.00 761.70 250.00 7 69. 7 1 o.oo 769.74 0. 3 4 1.56 160.11 4 2 8. 9 
2J.620 10.00 771.50 770.00 761.70 300.00 770. 36 o.oo 770.41 0. 7 9 1. 81 165.92 336.7 
23.620 l O. 00 771. 50 770.00 761.70 350.00 770.97 o.oo 7 71.03 1.08 2. 11 165.92 336. 7 
23.620 10.00 771.50 770.00 761. 7 0 400.00 77 1. 5 9 o.oo 771.67 2.03 2.38 174.15 281. 0 
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0/30/86 {RATINGEE.HECJ R 

SUMMARY PRINTOUT TABLE 15 0 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCB 

0.100 2s.oo 757.50 0.00 v.vu (LOO 19.96 0.00 
0. 100 50.00 757.50 0.00 o.oo 0.00 19.96 0.00 
0. 100 1 s. o a 757.50 o.oo o.oo 0.00 19.96 0.00 
0. 100 100 00 757.50 o.oo o.oo 0.00 19.96 0.00 
o. 100 150.00 757.50 0.00 o.oo 0,00 19'. 9 6 0. 00 
o. 10 a 200.00 757.50 0.00 o.oo 0. 00 19. 9 6 0.00 
0.100 250.00 757.50 0.00 o.oo o.oo 19.96 0.00 
0. 100 JOO.DO 757.50 o.oo o.oo 0. 00 19, 9 6 0.00 
0.100 ]50,00 757.50 0.00 0. 00 0. 00 19. 9 6 o.oo 
0. 100 400. 00 757.50 0. 00 0.00 0.00 19.96 o.oo 

I 

1.000 2 5. 0 0 7 57. 47 O,QQ -0,Q) 0,00 10,11 20,QQ 
1.000 50.00 757.35 -0.12 - 0. l 5 0.00 10. 11 20.00 
1. 000 7 5. 00 757.40 0.05 -0.10 0.00 10. 11 20.00 
1. 000 100.00 757.65 0. 2 5 0. 15 0.00 10. 11 20.00 
1. 000 150.00 758.11 0.46 0. 61 0.00 10.11 20.00 
1. 000 200.00 758.51 0. 4 1 1.01 o.oo 10.12 20.00 
1.000 250.00 758.89 0.38 1. 3 9 o.oo 10. 12 20.00 
1.000 JOO.OD 759.25 0.36 1. 75 0.00 10. 1 J 20.00 
1.000 350.00 759.59 0. J 4 2.09 0.00 10.13 20.00 
1.000 400. 00 759.91 0.33 2. 41 o.oo 10. 13 20.00 

1. 100 25.00 7 '5 7. 4 7 0.00 o.oo 0.00 10. 10 100.00 
l. 100 50.00 757.72 0.24 0. 3 7 0.00 10. 10 100.00 
1,100 15. 00 158.00 0.28 o. 60 0.00 10. 11 100.00 
1. 100 100.00 758.25 0.25 0.60 0.00 10. 11 100.00 
1. 100 150.00 758.71 0.46 0.60 0. 00 10. 11 100.00 
1. 100 200.00 759.11 0. 4 1 0.60 0.00 10. 12 100.00 
!. 100 250,00 759,49 0~)8 0,60 o.oo 10, 12 100,00 
1. 100 Joo.oo 759.85 0.36 0.60 o.oo 10.1) 100.00 
1. 100 ]50-00 760.56 0. 7 1 0.97 0.00 10. 1) 100.00 
1. 100 400,00 761. 14 0.58 1. 2) 0.00 10. 14 100.00 

1. 200 25.00 757.99 o.oo 0. 5 l 0.00 9.98 100.00 
1.200 50.00 758.32 0.33 0.60 o.oo 10. 10 100.00 
1.200 75.00 758.60 0. 2 8 0. 60 o.oo 10. 11 100.00 
1. 200 100.00 758.85 0. 2 5 0.60 0.00 10. 11 100.00 
1.200 150. clo 759.31 0. 4 6 0.60 0.00 10. 11 100.00 
1.200 200.00 759.71 0. 4 1 0.60 0.00 10.12 100.00 
1.200 250,00 760.09 0. J 8 0.60 a:. oo 10.12 100.00 
1.200 JOO.OD 760.45 0.)6 a. 60 o.oo 10. lJ 100.00 
1.200 JSQ.00 761.02 0.57 a. 4 1 o.oo 10. 13 100.00 
1. 200 400-00 761. 61 0.58 a. 46 0.00 10. 14 100.00 
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SEC NO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCB 

1.300 25.00 758.59 0.00 0. 60 0.00 9.98 100.00 
l. 300 50.00 758.92 0. 3 3 O. 60 0.00 10. 10 100.00 
l. JOO 75.00 759.20 0.2B 0. 60 o.oo 10.11 100.00 
1. 300 100.00 759.45 0. 2 5 0.60 0.00 10.11 100.00 
1. JOO 150.00 759.91 0.46 0. 60 o.oo l O. 11 100.00 
1. 3 00 200.00 760.31 0.41 0. 60 0.00 10. 12 100.00 
1.300 250.00 760.69 0.3B 0.60 o.oo 10.12 100.00 
1. 300 JOO.DO 761.05 0. 3 6 0. 60 0.00 10. 13 100.00 
1. 300 350.00 761.54 0. 4 9 0. 51 o.oo 10. 13 100.00 
1. J 00 400.00 762.11 0.57 0. 50 0.00 10.14 100.00 

1. 400 25.00 759 .19 0.00 0. 60 0.00 9.98 100.00 
1. 400 50.00 759.52 0. 3 3 0.60 0.00 10.10 100.00 
1. 400 75.00 759.80 0.28 0.60 0.00 10. 11 100.00 
1. 400 100.00 760.05 0.25 0.60 o.oo 10. 11 100.00 
1. 400 150.po 760.51 0.46 0. 60 0.00 10. 11 100.00 
1. 400 200.00 760.91 0.41 0. 60 0.00 10. U 100.00 
1. 400 250.00 761. 29 0.38 0.60 0.00 10.12 100.00 
1. 400 300.00 761.65 0. 3 6 0.60 O. 00 10. 13 100.00 
1. 400 350.00 762.08 0. 4 3 0. 5 5 0.00 10. 1 J 100.00 
1. 400 400.00 762.6] 0. 5 5 0. 53 0.00 10.14 100.00 

2. o oo 25.00 760.1B 0.00 1.00 o.oo 9.04 270.00 
2.000 50J00 760.54 0.36 1.03 0.00 9. 12 270.00 
2.000 75.00 760.B5 0.31 1. 05 o.oo 9.20 270.00 
2.000 100.00 761.15 0.30 1. 10 0.00 9.26 270.00 
2.000 150.00 761.76 0.61 1.25 0.00 9.40 270.00 
2. 0 00 200.00 762.40 0.63 l. Hi 0.00 9. 5 5 270.00 
2.000 250.00 76].0J 0.63 1. 7 4 0. 00 9.70 270.00 
2.000 JOO.DO 76].67 0.64 2. 0 2 0.00 9.84 270.00 
2.000 350.00 764. 25 0.58 2. 1 7 0.00 9.98 270.00 
2.000 400.00 764.B2 0. 5 7 2. 19 0.00 10.11 270.00 

2. 100 25.00 760.30 o.oo 0.12 0.00 9.05 34.00 
2. 100 5 a: oo 760.67 0.38 0. 13 0. 00 9. 13 34.00 
2.100 7 5. 00 761.04 0. 3 6 0.19 0.00 9. 2 1 34.00 
2. 100 100.00 761.29 0.25 0. 1 J 0.00 9. 2 7 34.00 
2. 100 150.00 761.B0 0.59 0. 12 0.00 9. 4 1 J 4. 0 0 
2- 100 200.00 762.47 0.59 0.07 0.00 9.54 34.00 
2.100 250.00 763.09 0.63 0.07 0.00 9.69 34.00 
2.100 300.00 763.73 0.63 0.06 o.oo 9.Bl 34.00 
2. 100 J so. ~o 764.30 0.58 a.as 0.00 9.97 34.00 
2.100 400.00 764.87 0.56 0. 05 o.oo 10.10 34.00 
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3.000 25100 760.36 0.00 0.06 o.oo 8. 7 3 1.00 
J.ooo 50.00 760. 8 7 0.51 0.19 o.oo 1 0, 10 l. DD 
3,000 75.00 761. 24 0.37 0. 2 0 o.oo 10. 11 1.00 
J.000 100.00 761.59 0. 3 5 0.30 o.oo 1 0. 11 1.00 
3.000 150.00 762. 08 0.49 0.20 o.oo 10.12 1.00 
J.QQO 200.00 752.57 0.49 0.10 a.co 10.13 • nn 

.L. vv 

3,000 250.00 763.08 0. 5 1 -0.01 o.oo 10,13 1.00 
3,000 300.00 763. 67 0.59 -0.05 o.oo 10. 1 4 1.00 
3,000 350.00 764.21 0. 5 4 -0.09 o.oo 1 a. 1 s 1.00 
J. 000 400.00 764.7) 0. 5 2 - 0. 14 o.oo 10.16 1.00 

J.100 2 5. 0 0 760.55 0.00 
. 

0.19 o.oo 7. 0 7 100.00 
J. 100 5 0. 0 0 761.00 a. 4 s 0. 13 0.00 9. 7 1 100.00 
3.100 7 5 . 100 761. 38 O.J7 0.14 o.oo 10. l 0 100.00 
3.100 100.00 761.72 0. 3 4 0. 13 0. 00 10. 11 100.00 
3.100 150.00 762. 25 0. 5 J 0. 1 7 0.00 1 o. 12 100.00 
3. 100 200.00 762.75 0. 5 1 0.19 o.oc l O. 12 100.00 
).100 250.00 763. 29 0. 5 3 0. 2 1 o.oo 10. 13 100.00 
J. 100 300.00 763 .89 0.60 0.22 o.oo 10. 14 100.00 
3.100 350.00 764.45 o. 5 5 0. 2 4 o.oo 10.15 100.00 
3. 1 00 400.00 764. 99 0.54 0.26 o.oo 10.15 100.00 

3, 15 0 2 5. 00 761.65 o.oo 1. 10 o.oo 7. 8 7 200.00 
3 150 5 o. ;oo 762.08 0. 4 3 1.08 o.oo 9.6) 200.00 
J.150 75.00 762.37 0.28 0.99 o.oo 10.10 200.00 
J. 150 100.00 762. 62 o. 2 5 0.90 o.oo 10.11 200.00 
J. 15 o 150.00 76) .06 o. 4 4 O. 8 1 o.oo 10. 11 200.00 
3. 15 0 200.00 763 .46 0.40 0.70 o.oo 10.12 200.00 
3. 15 O 250.00 763.84 0. 3 8 0. 5 5 o.oo 10. 12 200.00 
3. 15 0 300.00 764.35 0. 5 l 0.46 o.oo 1 o. 1 3 200.00 
3. 15 0 350.00 764.9) 0. 5 8 0.49 o.oo 10. 14 200.00 
J. 15 0 400.00 765.50 0.57 0. 51 o.oo 10.15 200.00 

J.200 25.00 762. 75 0.00 1. 10 0.00 7. 8 7 200.00 
3.200 50.00 763.18 0. 4 3 1. 10 o.oo 9.63 200.00 
J.200 75.00 763.47 0. 2 8 1. 10 o.oo 10.10 200.00 
3. 20 0 100.00 763.72 0. 2 5 1. 10 o.oo 10.11 200.00 
3. 2 0 0 150.00 764.16 0.44 1. 10 o.oo 10. 11 200.00 
J.200 200.00 Hi4, 56 0.40 L 10 0.00 10. 12 200.00 
3.200 250.00 764 .94 0.38 1. 10 o.oo 10.12 200.00 
3.200 300.00 765 .28 o. 3 3 0.92 o.oo 1 o. 1 J 200.00 
J.200 350.00 765 .64 0. J 7 0.71 o.oo 10.13 200.00 
3.200 400.00 766.19 0.55 0.69 o.oo l O. 14 200.00 
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3.300 25.00 763. 4 5 o. 00 o. 7 0 o.oo 8. 8 8 200.00 
3.)00 50.00 763.91 0. 46 a. 1 2 0.00 10. l 0 200.00 
3. JO 0 75.00 764.27 0. 3 6 a.so 0.00 10. 11 200.00 
3.JOO 100.00 764.61 0. 3 3 0.89 0.00 10. 11 200.00 
3. 300 150.00 765.22 0.62 1.06 0.00 10. 12 200.00 
3,300 200.00 i65.i9 0. 5 7 1. 2 4 0.00 10. 13 200.00 
3. 3 DO 250.00 766.33 0. 5 J 1. 39 0.00 10. 14 200.00 
3.300 300.00 766.86 0.54 1.59 0.00 10. 14 200.00 
J.Joo 350.00 767.]7 0. 51 1. 7 3 0.00 10.15 200.00 
3.300 400 00 767.74 0. 3 7 1. 5 5 o.oo 10. 16 200.00 

3. 3 5 0 25.00 753.80 o.oo o. J 5 0.00 8. 4 9 200.00 
3.350 50.00 764.26 0. 4 6 0. J 6 0.00 10. 10 200.00 
3. J 5 0 7 5. 0 0 764. 62 0. 3 6 0. 3 5 0.00 10 • 11 200.00 
3. 3 5 0 100.00 764.96 0. 3 4 0. 3 5 0.00 10. 11 200.00 
] ]50 150;00 765.59 0.64 0.37 0.00 10. 12 200.00 
).)50 200.00 766.19 0.60 o. 4 o 0.00 10. lJ 200.00 
3. J 5 o 250.00 766.76 0. 57 0.44 o.oo 10. 14 200.00 
J.)50 J00.00 767.35 0. 5 9 0.49 0.00 10. 14 ioo.oo 
3. 3 5 0 350.00 767.91 0.56 0.54 o.oo 10. 15 200.00 
3. 3 5 0 400.00 768. 38 0.48 0.64 0.00 10. 16 200.00 

J. 390 25.00 76).83 o.oo 0.03 0.00 8. 61 0.10 
3.)90 50.00 764.30 0. 4 7 0. 0 4 0.00 10. 10 0.10 
3. 3 9 0 75.00 764. 68 0.38 0.06 o.oo 10. 11 0.10 
3. 3 9 0 100.00 765.04 0.36 o.oa o.oo 10. 11 0.10 
3. 3 90 150.00 765.68 0. 6 5 0.09 0.00 10. 12 0.10 
3. 390 200.00 766.29 0. 6 1 0.10 o.oo 10. lJ 0.10 
3,)90 250.00 766. 88 0. 5 9 0. 12 0.00 10.14 0.10 
3. 3 9 0 )DO.DO 767.49 0. 61 0.14 0.00 10. 15 0.10 
3. 3 90 350.00 768.06 0. 5 7 0.15 0.00 10. 15 0.10 
3. 3 9 0 400.00 766.83 -1. 2) -1. 5 6 0.00 10. 14 0.10 

J. 4-00 25.00 764. 00 0. 00 0. 16 0.00 9.69 30.00 
J.400 50.00 7 64. 4 9 0. 4 9 0.18 o.oo 10. 11 30.00 
3. 4 oo 15 .loo 764.87 0. 3 8 0.19 o.oo 10. 11 30.00 
J.400 100.00 765. 23 0. 3 5 0.19 0.00 10. 12 JO.OD 
J,400 150. 00 765.87 0.65 0. 19 0.00 10. 12 30.00 
3. 4 0 0 200.00 766.48 0. 61 0.18 o.oo 10. 13 30.00 
J. 4 0 0 250.00 767.06 0. 5 9 0.18 0. 00 10. 14 30.00 
3.400 JOO.CO 767. 66 0.60 0.17 0.00 10. 15 30.00 
J.400 350.00 768.23 0.57 0.17 0.00 10. 16 30.00 
J.400 400.00 768.08 -0. 15 1. 2 5 0.00 10. 16 30.00 
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4.000 2s!oo 763.94 o.oo -0.06 0.00 8.80 1.00 
4.000 50.00 764.42 0.48 -0. 0 7 0.00 e. e 1 1.00 
4.000 75.00 764. 79 0. 3 7 -0.08 0.00 e. a 1 1.00 
4.000 100.00 165.13 0.)5 -0.09 0.00 8. 82 1.00 
4.000 150.00 765.78 0.64 -0.09 0.00 B. 82 1.00 
4.000 200.00 766.)9 0.62 -0.09 0.00 8. 8 3 1.00 

4.000 250.00 767. 00 0.60 -0.07 0.00 8. B4 1.00 
4.000 )00.00 767 .62 0.63 -0.04 0.00 8. B 5 1.00 
4,000 350.00 768.22 0.60 -0. 0 1 0.00 e. as 1.00 
4.000 400.00 768.04 - a. 1 a -0.03 0.00 8. B 5 1.00 

4,010 25.00 763 .97 0.00 0. OJ 0.00 a. so 0.01 
4,010 50.00 764.47 a.so 0. 05 0.00 8. 81 0.01 
4.010 75.00 764.86 0. J 9 0. 0 7 o.oo 8. 8 1 0.01 
4.010 100.00 765.21 0.)6 0. 0 B 0.00 8.82 a. a 1 
4. O l 0 150.00 765.88 0.66 0. 10 o.oo 8.82 0. 0 1 
4,010 200.00 766.Sl 0.64 0.12 0.00 B, BJ 0.01 
4.010 250.00 767.13 0.61 0. 1 J 0.00 B, 84 0.01 
4.010 300.00 767.76 0.64 0.14 o.oo 8. 8 5 0.01 
4.010 350.00 768.37 0.61 0. 15 0.00 8. 86 0. 0 1 
4. 010 400.00 767.19 -1. 19 -0.86 0. 00 8. 8 4 0.01 

4.100 2 5. 00 764.91 o.oo 0.94 0.00 8. 2 3 250.00 
4.100 50 .,oo 765.JO O.J9 0. 83 0.00 8,80 250.00 
4.100 75.00 765.60 0.30 0. 7 4 0. 00 8. 8 1 250.00 
4,100 100.00 765.88 0.28 0.66 0.00 B.81 250.00 
4.100 150.00 766.]7 0.49 0. 4 9 0.00 8, 82 250.00 
4. 100 200.00 766.9] 0.56 0. 4 1 0.00 8. 8 2 250.00 
4.100 250.00 767.52 Q.60 0.40 o.oo 8. 8 3 250.00 
4.100 JOO.OD 768.14 0.62 0. 38 0.00 B. 8 4 250.QO 
4. 100 350.00 768.74 0.60 0. 3 7 0. 00 8, 85 250.00 
4. 100 400.00 768.51 -0.23 1- )) 0.00 8, 8 4 250.00 

4. 110 2 s. a o 764.92 o.oo 0.01 0. 00 8. 2 6 1.00 
4, 110 50.00 765.JO 0. 3 9 o. a 1 0. 00 8. 80 1.00 
4. 110 75.00 765.61 0.)0 0.01 0.00 8. 81 1.00 
4. 110 100.00 765.89 0.28 a. o 1 o.oo 8. 8 l 1. oo 
4. 110 150.00 766.]9 0. 5 1 0. 0) 0. 00 8,82 1.00 
4.110 200.00 766.9) 0. 5 4 0.01 0. 00 8. 82 1.00 
4. 110 250.00 767 .53 0.60 0.01 0.00 8. 8] 1.00 
4. 110 300.00 768.14 0.61 o.oo 0.00 0. 0 4 1.00 
4. 110 Jso. 1

00 768.74 0.60 0. 00 a. oo 8.85 1.00 
4, 110 400.00 768.53 -0.22 0.01 0. 00 8, 8 4 1.00 
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5. 00 0 2 5. 0 0 765.04 o.oo 0. 12 0. 00 6. 2 5 1. 00 
5.000 so.co 765.27 0.22 -0.04 o.oo 6. 42 1.00 
5.000 7 5. 00 765.65 0. J B 0.04 o.oo 6. 46 1.00 
5. 0 0 0 100.00 765.98 0. ] J 0.10 o.oo 6. 5 0 1.00 
5. 0 0 0 15 0 .,0 0 766.64 0.66 0. 2 5 0. 00 7. 61 1.00 
s.ooo 200 .100 i6L 13 0.49 0. 2U o.oo 7. 71 1.00 
s.ooo 250.00 767.58 0.45 0.05 o.oo 7. 8 0 1.00 
5.000 300.00 768.01 0. 4 2 -0.14 o.oo 7. 88 1.00 
s.ooo 350.00 768.40 0.]9 -0.35 o.oo 1.96 1.00 
5. 0 0 0 400 1• 00 768.77 0 • 3 7 0. 25 0.00 8.03 1. 00 

5.010 25.00 7 65.06 o.oo 0.02 0.00 6.31 0.01 
5. 0 10 50.00 765.)J 0. 2 6 0.06 o.oo 6. 4 2 0.01 
5. 0 l 0 7 5. 00 765.7) 0.40 0. OB o.oo 6. 4 7 0.01 
5. 0 1 0 100.00 766.08 0. J 5 0. 10 o.oo 6. 51 0.01 
5.010 150.00 166.76 0.6B 0.12 o.oo ., • 6 3 0.01 
5.010 200 .,oo 757.27 0. 5 l 0. 14 o.oo 7. 7 3 0.01 
5.010 250.,00 767.74 o •. n o. 16 o.oo 7. B 3 0.01 
5.010 300.00 768.19 0.44 0. 18 o.oo 7.92 0. 0 1 
5. 0 10 350.00 768.59 0. 4 0 0.19 o.oo B. 00 0.01 
5. 0 10 400~00 768.78 0. 1 9 0.01 o.oo 8~04 0.01 

5. 1 O 0 2'S. 00 765.12 o.oo 0.05 o.oo 6.22 35.00 
5. 100 50.00 765.57 0 • 4 5 0. 24 o.oo 6.44 35.00 
5.100 7 5. 00 766.05 0. 4 B 0. 31 o.oo 6.49 35.00 
5.100 100.00 766.57 0 . 5 3 0.49 o.oo 7. 5 7 35.00 
s.100 150.00 767.15 0.58 0.39 o.oo 7. 69 35.00 
5. 10 0 200.00 7 67. 7 7 0.62 0. 49 o.oo 7. 81 35.00 
5. 10 0 250.00 76B.26 0.50 0.52 o.oo 7. 91 )5.00 
5.100 300.00 768.77 0. 5 1 0. 59 o.oo 8.01 35.00 
5. 10 0 350.00 769.27 0. 5 0 0.69 o.oo 8. 12 35.00 
5. 10 0 400.00 769.87 0.59 1.09 o.oo 8. 2 3 35.00 

5.000 25.00 755.29 0.00 0.17 o.oo e. 01 1.00 
6.000 50.00 765.93 0.64 0.36 o.oo B. 10 1.00 
6.000 75.00 766.50 0 . 5 7 0. 4 5 o.oo 9. 4 5 1.00 
6.000 100.00 767.01 0 . 5 2 0.44 o.oo 9.58 1.00 
6.000 150.00 767.79 0 . 7 7 0.64 0.00 9. 7 7 1.00 
6.000 200.00 768.49 0.70 0. 72 o.oo 9.95 1.00 
6.000 250.00 169. 13 0. 6 5 0.87 o.oo 10. 11 1.00 
6.000 300.00 769.73 0.59 0.95 o.oo 10. 2 5 1.00 
5.000 350.00 770.29 0 . 5 6 1.02 o.oo 10.40 1.00 
5.000 400.00 770.89 0 • 6 0 1.02 o.oo 10.55 1.00 
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2).620 25.00 765.4] 0.00 0. 14 o.oo 20.00 10.00 
2J.620 50.00 766.17 0.74 0. 2 4 0.00 20.00 10.00 
23.620 75.00 766.79 0.62 0.29 0.00 20.00 10.00 
23.620 100.00 767,)4 0. 5 5 0. J J 0.00 20.00 10.00 
2).620 150.00 768.21 0.87 0. 4 J 0.00 20.00 10.00 
2].620 200.00 768.99 0.7B a.so 0.00 20.00 10.00 
2).620 250.00 769.71 0. 7 1 0. 5 7 0.00 20.01 10.00 
23. 620 JOO.DO 770.)6 0.65 0. 6 J 0.00 20.01 10.00 
23.620 350.00 770.97 0. 61 o. 6 a 0.00 20.0L 10.00 
23.620 400 .!oo 77 l. 5 9 0.62 0. 7 0 0.00 100.00 10.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 1.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO= 1.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO= 1.000 PROFILE= ) CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 000 PROF ILE= ) PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION S£CN"O= 1,000 PROFILE= ) 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.000 PROFILE=- 4 CRITIC1\.L DEPTB ASSUMED 
CAUTION SECHO= 1.000 PROFILE= 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO,. :1. 000 PROFILE= ' CRITICAL DEPTH ASSUMED 
CAUTION SEC NO,,_ 11. 00 0 PROFILE"' ' PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= 1. 000 PROFILE= 5 20 TRIALS ATTEMPTED TO BALAHCE WSEL 
CAUTION SECNO= 11. 000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTI0t1 SECNO= 1.000 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE-% 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 7 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROF ILE,. 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTIOlf SECNO= 1.000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= • PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROF ILE" • 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO= ,1. 000 PROFILE= 9 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 9 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE= 9 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.000 PROF ILE"' 10 CRITICAL DEPTB ASSUMED 
CAUTION SEC NO= 1.000 PROFILE"' 10 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE= 10 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARN I HG SECNQa 1.100 PROFILE"' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO= l. 100 PROFILE"' 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.100 PROFILE"' 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.100 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.100 PROFILE'" ) CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.100 PROFILE'" ) MINIMUM SPECIFIC ENERGY 
CAUTION' SECNO= 1.100 PROF ILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 10 0 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNQ:11 1. 10 0 PROFILE,. ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 100 PROFILE= ' M:iNIHUM SPECIFIC ENERGY 
CAUTION' SECNO= '1. 10 0 PROFILE== 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.100 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.100 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.100 PROF ILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.100 PROFILE= • CRITICAL DEPTH ASSUMED 
CA!JTlON SECNO= 1. 100 PROFILE= 8 MINIMUM SPECIFIC ENERGY 
CAUTION SECNOa 1.100 PROF ILE"' 9 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 
' 
1.200 PROFILE" 1 CRITICAL DEPTB ASSUMED 

CAUTION SECNO= 1.200 PROF ILE"' 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 2 00 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNOn 1.200 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION' SECNO"' 1.200 PROFILE= 2 MIHIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.200 PROF ILE== ) CRITICAL DEPTH ASSUMED 
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CAUTION SECNO= l. 200 PROFILE: lfINIMUH SPECIFIC ENERGl 
CAUTION SECNO= 1. 200 PROFILE: ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.200 PROFILE: 4 MINIHUH SPECIFIC ENERGY 

' CAUTION SECNO" 1.200 PROFILE= , CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.200 PROFILE"' , HIN'IHUl1 SPECIFIC ENERGY 
CAUTION SEC NO"' 1.200 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO .. 1. 2 00 PROFILE= 6 MINIHUH SPECIFIC ENERGY 
CAUTION SECNO= 1. 2 0 0 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CP.UTlON SECNQ=. 1. 2.00 PROFILE,. 7 MINIMUM SPECIFlC ENERGY 
CAUTION SECNO= 1.200 PROFILE« ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 2 00 PROFILE= ' MINIHUt1 SPECIFIC ENERGY 

CAUTION SECNO= : 1 300 PROFILE= l CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.)00 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. J 00 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ,1.)00 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= I 1. 300 PROFILE., 3 CRITICAL DEPTH ASSUMED 
CAUTION SECMO= 1,)00 PROFr.LE-s 3 MINIMUM SPECIFIC EN'ERGY 
CAUTION SECNO= '1. )00 PROFILE= 4 CRITICAL DEPTR ASSUMED 
CAUTION SECl'IO= 1.) 00 PROFILE::o 4 Mil'IIHUH SPECIFIC ENERGY 
CAUTION SECNO= 1. JO 0 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.)00 PROFILE= , HHfIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.)00 PROF I LE:::r 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNOs 1.)00 PROFILE= 6 HINIHUH SPECIFIC ENERGY 
CAUTION SECNO= 1. J 00 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECN0 3 1.)00 PROFILE= 7 11HfIMUM SPECIFIC ENERGY 
CAUTION SECN°O" 1. )00 PROF I LE= ' CRITICAL DEPTH ASSUHEO 
CAUTION SECNO= 1.)00 PROFILE= ' MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 11.400 PROFILE= 1 CRITICAL DEPTH I\SSUMED 
CAUTION SECNO= 11.400 PROF I LE,. 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= I 1..100 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 400 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 4 0 0 PROFILE= 3 CRITICAL DEPTH I\SSUHED 
CAUTION SECNO= 1. 4 0 0 PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 11,400 PROFILE= 4 CRITICI\L DE'PTH I\SSUHEO 
CAUTION SECNO= 1. 400 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 4 00 PROFILE= 5 CRITICAL DEPTH ASSUMED. 
CAUTION SEC NO= 1. 4 0 0 PROFILE"" 5 t1INIMUH SPECIFIC ENERGY 
CAUTION SECNO= 1.400 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ,1.400 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO"' 1.400 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SEC NO"' 1.400 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 400 PROFILE= ' CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.400 PROFILE= ' MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 2.000 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2.000 PROFILE= 7 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2.000 PROFILE= ' COH'VEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO"" 2. 000 PROFILE= 9 CONVEYANCE CHANG"'E OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2.000 PROF ILEz 10 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION' SECNO= ).100 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ) • 10 0 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
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WARNING SECNO= 3. 100 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNQ:n ].150 PROFILE= CRITICAL DEPTH ASSUM.ED 
CAUTION SECNO= 3.150 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION 5ECN0"' J.150 PROFILE" 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO» .3. 15 0 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= J.150 PROFILE"' J CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.150 PROFILE= J MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.150 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 15 0 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO= ).150 PROFILE= s CRITICAL DEPTH ASSUMED 
CA.UTION SECNO= J. 150 PROF ILE"' MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= J. 15 D PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= J. 15 0 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.150 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.150 PROFILE<> MINIMUM SPECIFIC ENERGY 

CAUTION SECHO= 3. 20 0 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 2 0 0 PROFILE= MINIMUM SPECIFIC ENERGY 
CAUTION SECNO: 3 . 2 00 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE"' 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= J CRITICAL DEPTH ASSUM.ED 
CAUTION SECNO= 3 • 2 00 PROFILE= J MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3 • 2 00 PROFILE= CRITICAL DEPTFI ASSUMED 
CAUTION SECNOe 3. 2 00 PROFILE= MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= CRITICAL DEPTH ASSUM.ED 
CAUTION SECNO= 3.200 PROFILE= MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 20 0 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= J 200 PROFILE"' 0 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 2 00 PROFILE"' 0 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 3.300 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3.300 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3. )0 0 PROFILE= ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= , 3. JOO PROFILE== 4 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO"' 3.)00 PROFILE= s CONVEYANCE CFIANGE OUTSTDE ACCEPTABLE RANGE 
WARNING SECNO= 3.)00 PROFILE= 6 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= J. 3 00 PROFILE= 7 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3. 3 00 PROF I.LE=- ' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3. 3 00 PROFILE= 9 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECHO= I 3 •) 90 PROFILE: 1 WSEL BASED ON XS CARD 
NOTE S ECHO"' 3. 3 90 PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SECNO:: 3. 3 9 0 PROFILE= J WSEL BASED ON XS CARD 
NOTE SECNO= 3. 3 9 0 PROFILE"" 4 WSEL BASED ON XS CARD 
NOTE SECNO= ).390 PROFILE= s WSEL BASED ON XS CARD 
NOTE SECNO= 3.390 PROFILE= 6 WSEL 'SASEO ON XS CARD 
NOTE SECNO= ,3. )90 PROFILE= 7 WSEL BASED ON XS CARD 
NOTE SECNO= 3. 3 9 0 PROFILE= ' WSEL BASED ON XS CARD 
NOTE SECNO= ).)90 PROFILE= 9 WSEL BASED ON XS CARD 
NOTE SECNO= 3. 3 9 0 PROFILE= 10 WSEL BASED ON X2 CARD 
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WARNING SECNO= 3. 4 00 PROFILE-: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOaa J.400 PROF IL~= 2 1..UI{ Vt. J;.11.1'1\.C. CHANGE OUTSiDE l\\.1,..C..C-'.l..t\tjl,J:, RANGE 
CAUTION SECHO,. 3,400 PROFILE= 10 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 4. 000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO= 4.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO= 4. O 1 0 PROFILE= 1 HSEL BASED ON XS CARD 
NOTE SECNO= 4.010 PROFILE= 2 WSEL BASED oe XS CARD 
NOTE SECNQ:c: 4 , 010 PROFILE« WSEL BASED oe XS CARD 
NOTE SECNO= '4 • 010 PROFILE« ' WSEL BASED oe XS CARD 
NOTE SECHO= 4.010 PROFILE= s WSEL BASED oe XS CARD 
NOTE SECHO"' 4.010 PROFILE=< 6 WSEL BASED ON XS CARD 
NOTE SECNO"' 4.010 PROFILE= 7 WSEL BASED ON XS CARD 
NOTE SECNO= 4. 0 10 PROFILE= 8 WSEL BASED oe XS CARD 
NOTE SECNO= 4. 0 10 PROFILE= 9 WSEL BASED oe XS CARD 
NOTE SECNO= 4 . 01 0 PROFILE= 10 WSEL BASED oe X2 CARD 

l:AUTl.UN SECNO= 4. 100 PROF ILE= l CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 4.100 PROFILE= 1 MINIHUM SPECIFIC ENERGY 
CAUTION SECNO= I 4. 100 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 4.100 PROFILE .. 2 MINIHUH SPECIFIC ENERGY 
CAUTION SECNO= 4. 10 0 PROFILE= J CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 4. 100 PROFILE:= ] MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 4.100 PROFILE"' • CRITICAL DEPTH ASS UHED 
CAUTION SECNO= 4.100 PROFILE= • MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 4.100 PROFILE" s CRITICAL DEPTH ASSUHED 
CAUTION SECNO= 4. 100 PROFILE= 5 MINIHUM SPECIFIC ENERGY 

W.11 CIJJTJ.:11":! SECNO"' 5.000 CICt,ic- TT C"- l ,-.r,t,JtrC"V.111.lf'I? CHANG£ OUTSIDE .11 f"'f"' C" P'f'.11 D 1.17 RANGE 
CAUTION" SECNQ:o 5.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNQ: 5. 000 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5. 000 PROFILE" ] CRITICAL DEPTH ASSUHED 
CAUTION SECNQ::::i 5.000 PROFILE= J PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= J 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECN'O"' 5. 000 PROFILE= • CRITICAL DEPTH ASSUMED 
CAUTION SECNO., 5.000 PROFILE= • PROBABLE MINIMUM.SPECIFIC ENERGY 
CAUTION SECNO= 5. 000 PROFILE':2 • 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE"' s CRITICAL DEPTH ASSUMED 
CAUTION SECHO"' 5.000 PROFILE= 5 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= I 5. 000 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= s.ooo PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 7 PROBABLE MINIMUM SPECIFIC ENERGY 
~I\U".l:l.UC'I SECNOaa ,;, • vuu PROFILE"" 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= l5. 000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE"' 8 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 9 CRITICAL DEPTH ASSt;JMED 
CAUTION SECNO= 5.000 PROFILE..- 9 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO"' 5. 000 PROFILE"= 10 CRITICAL DEPTH ASSUMED 
CA.UTIOH SECNO= 5. 000 PROFILE= 10 PROBA.BLE MINIMUM SPECIFIC ENERGY 
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CAUTION SEC NO= s 000 PROFILE= 10 20 TRIALS ATTEMPTED TO BALANCE WSEL 

NOTE SECNO= 1 s.010 PROFILE= 1 WSEL BASED ON XS CARD 
NOTE SECNO= 5.010 PROFILE<> 2 \ISEL BASED ON XS CARO 
HOTE S ECHO-= 1

1 
S. 010 PROFILE=- J WSEL BASED ON X5 CARD 

NOTE SECNO= 5.010 PROFILE= ' \ISEL BASED ON XS CARD 
NOTE SECNO= 5.010 PROFILE= s WSEL BASED ON XS CARD 
NOTE SECNO= 5.010 PROFILE"' 6 WSEL BASED ON XS CARD 
NOTE SEC NO= 5. 0 10 PROFILE"' 7 WSEL BASED ON XS CARD 
NOTE SECNO= 5. 0 10 PROFILE= a WSEL BASED ON XS CARD 
NOTE SEC NO= 5.010 PROFILE= 9 WSEL BASED ON X5 CARD 
NOTE SECHO= 5.010 PROFILE= 10 WSEL BASED ON X2 CARD 

WI\RNING SECNO= 6.000 PROFILE= 1 CONVEYANCE CHANGE OUTS IDE ACCEPTABLE RANGE 
WARNING SECNO= 6.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO<> 16.000 PROFILE= J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO= ,6.000 PROFILE= ' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO"' 6.000 PROFILE= 5 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARl,JTNr. SECNO= 6.000 PROF! LE"' S rnN\1FVAN("F. rRANr.F. OUTSIDE 11.rrF.P'l"Ant.~ RANGE 
WARNING SECNO= 6.000 PROFILE:: 7 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 6.000 PROFILE= a CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAHGE 
WARNING SECNO= I 6. ooo PROFILE= 9 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 6.000 PROFILE= 10 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAN GE 

WARNING SECNO= 2].620 PROFILE"' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= " 62 0 PROFILE"' 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= " 62 0 PROFILE:r J CONV £YANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2].620 PROFILE= 4 CONVEYANCE CRANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO"' 2).620 PROFILE= s CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC~O"' 23,620 PROFILE= 6 CONVEYANCE CHANC::R OUTS I OF. AC.CF.PTA.RT,F. RANGE ,-------
WARNING SECNO= 23.620 PROFILE= 7 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.620 PROFILE= a CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2].620 PROFILE::z 9 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO::: 2].620 PROFILE"' 10 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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I INTRODUCTION 

HYDRAULIC REPORT 

ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

This report summarizes the hydraulic studies under

taken to support detailed studies of approximately 

4.5 miles of the Arr.~n;~ rrPPk in +-he rit-y nf Kalamazoo, 

Michigan. Bill Weaver served as Project Manager for 

this Study. 

The Arcadia Creek basin area consists of approximately 

16.5 square miles, of which 5.5 square miles are in 

the City of Kalamazoo. Nine of the 11 square miles 

which lie outside the City are depression areas. These 

areas are not included in the Arcadia Creek Drainage 

Basin whi rh rPi=;.nl t-.~ in t-_he cnntrihnting drainage area 

being reduced to 7. 5 square miles.. The area outside the 

City is basically rural while the remaining basin area 

inside the City is urbanized. 

As shown in Exhibit 1, the Arcadia Creek is partially 

enclosed at the following locations: 

A. Mouth to about 150 feet upstream of Burdick Street, 

B. Two hundred feet upstream of Burdick Street to 

upstream of Park Street, 

C. Downstream of Cooley Street to upstream of Elm 

Street, and 

D. Downstream of Lovell Street to about 500 feet 

downstream of Oliver Street. 
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The four enclosures along with 20 culvert cross sections, 

two weir sections, and 20 valley sections were field 
~~ 

surveyed by Wade, Trim & Associates, Inc. in October, 

1979. These cross sections were supplemented by Abrams 

aerial elevation information, 2-foot contour maps and 

u.s.G.S. quadrangle maps which consist of 10-foot 

contour intervals (References 1, 2 and 3). 

Cross section locations are shown on Exhibit!. Table l 

cross references section designations by showing the 

computer section number which corresponds to each cross 

section letter shown in Exhibit 1. Table 2 lists 

discharges which have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.) for the 

Arcadia Creek. 
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TABLE 1 

ARCADIA CREEK 

CITY OF KALAMAZOO 

I CROSS REFERENCE INDEX 

I ABRAMS/ COMPUTER 
X-SECTION WTA NO. NO. DESCRIPTION 

I A 1 Overland Section 

B 3 Overland Section 1- C 4 Overland Section 

D 74 6 Overland Section 

I E 9 Overland Section 

F 12 Overland Section; 

I 
U/S of Enclosure 

G 75 15 Overland Section 

H 77 17 Overland Section 

I I 78 19 Overland Section 

J 79 22 Overland Section 

I K 80 28 D/S Face w. Main Street 

L 80 29 U/S Face w. Main Street 

I M 82 32 D/S Face Academy Street 

N 82 33 U/S Face Academy Street 

I 0 85 38 D/S Face Lovell Street 

p 41 Overland Section 

I 
Q 44 Overland Section 

R 46 Overland Section 

s 89 50 D/S Face Oliver Street 

I T 89 51 U/S Face Oliver Street 

u 92 55 D/S Face Railroad 

I V 92 56 U/S Face Railroad 

w 94 58 D/S Face Stadium Dr. 

I X 94 59 U/S Face Stadium Dr. 

y 95 69 Valley Section 

I 
z 93 71.05 D/S Face Stadium Dr. 

AA 93 71.1 U/S Face Stadium Dr. 

I 
AB 92 71.2 D/S Face Railroad 

I-3 
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TABLE 1 

ARCADIA CREEK 

CITY OF KALAMAZOO 

I CROSS REFERENCE INDEX 

(Continued) 

I 
ABRAMS/ COMPUTER 

I 
X-SECTION WTA NO. NO. DESCRIPTION 

AC 92 71.3 U/S Face Railroad 

I AD 92 71. 9 D/S Face Railroad 

AE 92 71.92 U/S Face Railroad 

I AF 93 71. 94 D/S Face Stadium Dr. 

\__ AG 99 72 U/S Face Stadium Dr. 

I AH 100 73.5 D/S Face Howard St. 

AI 100 74 U/S Face Howard St. 

I AJ 103 77 Valley Section 

AK 105 79 Valley Section 

I 
AL 106 79.2 D/S Face Stadium Dr. 

AM 106 79.5 U/S Face Stadium Dr. 

AN 108 81 Valley Section 

I AO 109 82 Valley Section 

AP 110 83 Valley Section 

I AQ 111 84 Valley Section 

AR 112 85 Valley Section 

I AS 113 86 Valley Section 

I 
I 
I 
I 
I 
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LOCATION 

U/S of Howard 

Oliver. Street 

At Kalamazoo River 

TABLE 2 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW FREQUENCY DATA 

10 YEAR 50 YEAR 
CFS CFS .... 

D/!rvi,v.., 

°$• <./1 170/ 365--

'{.n 31 S....-- 435✓ 

'],"'.,<; 665 ✓ 920 v 

100 YEAR 500 YEAR 
CFS CFS 

4 7 5 _,,.-- 7 2 0 -· 
4 8 5 ..---- 745 _.-

1020 ✓ 1285,.....,.. 
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II METHOD OF ANALYSIS 

The HEC-2 backwater computer program was used in 

developing water surface profiles (Reference 4). 

Table 3 presents water 

locations for the four storms (10, 50, 100 and 500-

year) analyzed in this report. HEC-2 printouts 

including computer cross section plots are presented 

as Exhibit 2. (Exhibit 2 is contained in the 11" x 15" 

folder enclosed with this report.) Water surface profiles 

resulting from the backwater analyses are presented as 

Exhibit 3. 

II-1 
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LOCATION 

Pitcher Street 

Burdick Street 

D/S of West Main Street 

D/S of Lovell Street 

D/S of Oliver Street 

U/S of Oliver Street 

H D/S of Howard Street 
H 
I U/S of Howard Street 
"' 

D/S of Stadium Drive West of 
Howard 

U/S of Stadium Drive West of 
Howard 

TABLE 3 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD ELEVATIONS* 

FREQUENCY 
10 YEAR 50 YEAR 100 YEAR 

771.3 771.6 771.7 

778.5 778.7 778.8 

793.0 793.2 793.3 

798.0 798.7 798.9 

771.9 

778.9 

793.5 

799.4 

812.3 813.1 813.4 814.0 
,s2r.6$/§"./ a22. ili'11~7 8-:.A-:.A, :;,f!IS:i/ 022. a'i1l6 · 5" 
a33.=r&33•8' s34.tr~3'1·1 ~-8'35'·/ fH6...-2-837·D 
&3-r.-2-8'fo•5° B41.9g'~o-7 s+'l-:-&8'tD•7 -844.9 ~l{0·8 

845.1.,.. •8'4"':r.r81/S'--, 845.1 ~'15·4 B,.4.5,,;,&-8'/5"-S-

•f¥:rtr.'0-$5Z .2 •8'5-4-:-a- es-'f-2 &34. ~ as-r-, -s-s-s-:-s- B s-ri- s-

*All elevations are based upon National Geodetic Vertical Datum 
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III VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

from field inspections, quad maps, and photographs. 

Typical roughness values for the main channel and 

overbank areas of Arcadia Creek are .035 and .08, 

respectively, for all floods. These values are 

indicative of summer month conditions and are consistent 

with values recommended and used in engineering practice 

(Reference 5). Contraction and expansion coefficients 

were selected as 0.3 and 0.5, respectively, at bridge 

sections and 0.1 and 0.3, respectively, for gradual 

channel transitions. Bridge notes and sketches along 

with loss coefficient computations are included in 

Exhibit 4. 
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IV HIGH WATER MARKS 

There are no documented high water marks for the 

Arcadia Creek. 
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V STARTING CONDITIONS 

Arcadia Creek begins as an enclosure which outlets into 

Portage Creek. This outlet is located immediately 

upstream (100 feet~) of the Portage Creek/Kalamazoo 

River confluence, as illustrated on Exhibit 1. Therefore, 

(Reference 6), located at its confluence with Portage 

Creek, was utilized for the starting water surface 

elevation for Arcadia Creek (10, 50, 100, and 500 year 

storms). As shown in Figure 1, the mean annual flood 

discharge of the Kalamazoo River at its confluence with 

Portage Creek is approximately 3,300 cfs, corresponding 

to a frequency of 2.33 years. This results in a mean 

annual flood elevation of 757.4, as shown in Figure 2. 

I 
The overland flow component of the Arcadia Creek had 

its starting water surface elevation set at critical 

depth because the roadway elevation (766.4) located at 

the mouth of Arcadia Creek, is higher than the mean 

annual flood elevation for the Kalamazoo River. 
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VI SPECIAL PROBLEMS 

A. ENCLOSURES 

The enclosures on the Arcadia Creek required 

detailed analyses. For each of the enclosures, 

two types of flow would occur during a flood: 

pressure flow and overland flow. The total flow 

for each flood was distributed between pressure 

flow and overland flow as follows: 

1. Pressure Flow 

The HEC-2 special bridge routine was utilized for 

the computation of pressure flow through the 

enclosures. Loss coefficient values XKOR, were 

computed for each segment of the enclosure. These 

values were utilized in the computation of average 

values of XKOR and area of flow, BAREA. The 

roadway elevati~n was kept high enough so as to 

discount the possibility of any weir flow. 

2. Overland Flow 

Cross sections were located at intervals over each 

of the enclosures. These sections were dimensioned 

perpendicular to the anticipated flow lines and 

were extended across the entire flood plain. 

Water surface and energy grade elevations for 

both overland and pressure flow were matched at 

both the upstream and downstream faces of each 

enclosure. This was accomplished by the adjustment 

of flow distribution between the overland flow 

paths and the enclosures. Detailed computations 

for the enclosures are presented as Exhibit 5. 

Table 4 lists the distribution of flow between 

pressure and overland flow for each enclosure. 
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TABLE 4 

ARCADIA CREEK 

cn:Y OF KALAMAZOO 

FLOOD FLOW DISTRIBUTION 

FREQUENCY 
10 YEAR 50 YEAR 100 YEAR 

LOCATION CFS CFS CFS 

Enclosure from Mouth to 

150 feet U/S of Burdick Street 
. I 

Flow through the Enclosure 344 347 348 

Overland Flow 321 573 672 ---
/ I I ,J 

Enclosure from 200 feet U/S of 

Burdick Street to U/S of Park Stre,et 

Flow through the Enclosure 211 207 206 

Overland Flow 454 713 814 --· \:; 1. Q 

Enclosure from D/S of Cooley Street 

to U/S of E:lm Street 

Flow through the Enclosure 230 228 228 

Overl.:md Flow 435 692 792 

-----I,., '?. 6 

Enclosure from D/S of Lovell Street to 

500 feet D/S of Oliver Street 

Flow through the Enclosure 125 124 124 

Overl,i.nd Flow 540 796 896 
,-bi.. o 

500 YEAR 

CFS 

350 

935 

204 

1081 

227 

1058 

124 

1161 
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B. DIVERSIONS 

As shown in Exhibit 1, there is divided flow in 

the creek at two locations: between sections z 
and AG and between sections AH and AM. Since 

the HEC-2 computer program is not set up to handle 

the divided flow in one step, the rnllnwing 

analysis was performed for each of the two diversions: 

1. Stage/discharge rating curves were developed 

separately for flow in the channel and 

overland flow. 

2. The two rdt.i.u~ \,;u.r:vt'!::; wt:Lt::: then combined 

to form a rating curve for the total flow 

versus channel.water surface elevation on 

the upstream end. This information was 

utilized to distribute the total flow 

between overland flow and channel flow. 

The rating curves for the two diversions are 

presented as Exhibit 6. Table 5 lists the flow 

distribution between channel and overland flow for 

each diversion. 
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LOCATION 

Diversion between Sections 

Zand AG 

overland Flow 

Channel Flow 

Diversion between Sections 

AH and AM 

Overland Flow 

Channel Flow 

- - - - - - ---- -
TABLE 5 

ARCADIA CREEK 

CITY OF KALAMAZOO 

FLOOD FLOW DISTRIBUTION 

10 YEAR 
CFS 

190 

125 

0 

170 

FREQUENCY 
50 YEAR 100 YEAR 

CFS CFS 

305 

130 

-M-8'""· 17 7 
-'l-'J:7 /88' 

355 

130 

605 

140 

- - -
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VII GENERAL 

Computed water surface elevations were developed to 

an accuracy of 0.5 feet for floods of the selected 

recurrence intervals. 

All elevations are referenced to the U.S. Geological 

Survey (U.S.G.S.) Datum. This datum is equivalent 

to the National Geodetic Vertical Datum 1-.."T ro T7 n \ \L~.u.v.u.,. 

The hydraulic analyses for this study were based upon 

the effects of flow unobstructed by ice or debris. 

The flood elevations are considered valid only if 

hydraulic structures, in general, remain unobstructed 

and do not fail. 
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ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 1 

FIELD CROSS SECTION LOCATION AND 

,nn-VF.}IR FT.OOn PLAIN - FLOODWAY MAP 
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CROSS 

ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 2 

COMPUTER PRINTOUTS 

HEC-l l:!ACKWA'l'J,K ANALYSIS WITH 

SECTION PLOTS (See Separate Folder) 
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ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 3 

WATER SURFACE PROFILES 
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ARCADIA CREEK 

CITY OF KALAMAZOO, MICHIGAN 

EXHIBIT 4 

BRIDGE NOTES AND SKETCHES 
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WORK SHEET 
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TAYLOR, MICHIGAN 48180 
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'· 'I.K. (Pie,- 5/J,.,,:,( {'ocfl;-c,:·'/1(.) _ a /l[C-,e 
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where 1:1 , /r/Cl/0,-1 /o.z C1oc/f/cie11I. 
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- kp, /055 l'ro11J 1""rJtern1ec/Jcrlc piers 
I Descr ip_f ion of & /c1 e, : /3 t:rX.. ~ 
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Kf: 0 ,1 brid:Je has no il}ferntediafe piers 
1 

kp: /),OS' ,-f br/daf:· has iotet'/JJed/afc /Jiers jkc-.2 
1 .J manae, 
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FORM 1!'>·0 

!llll 291-6400 
~;,~~~ •• ~~Inc.·. 
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I FORM 2!>-0 

IJIJI 29HAOO 

I /3r/d.9e Local/on : 
Brlc0c l...o.s:se,~ - SB Ci,.--/ 

~~.~!!.~~~ loc. ·_ 
WORK SHEET 

TAVl.OR. MICHIGAN U180 

2!'>185 GOODARD ROAD 

I 1. XK. { Pie, 5/J.,; <. {bcf/;-c1~~ J!.) 0 JIH ·-c 
XKO/i? ( Loss Coe[(/c/eni) -· I. o r Zic , £k: Kr-'" ~----,.-kp-1 n1anaal 

where J:1 , l'r,id✓-or, /o.s:.:; eocfhcle, ,t 
I 
I 
I 
I 
I 
I 

ke, enfrance los~ c0eFl/civ1t 
kp, /055 .fron> /f')fern1edtofe piers 

Dr£scr/pi/on of &1~c: !>t1X ~ 
· Ki= ~9./ nii! l°7R.v/.$ 2.for {nJlish an,ls 

/Jrea : 6•2,XS--J•fil.f.,3~11~375"+ •,67 '9 Wp =-2l6·2+Vr7!t75?/,JJ 
R: 3/t.Jp - .• fi%"' . R~ "·-'fl .1.. =~ =Z11·9 
h «'(Y)pc$ile.J .. •t>2. · · 661-(:-

J!r = ~9. J .c { • t> 2. J.:t x G6 /. 91 :: ·8 

Kf = 0 if' hr,~e has no 111fer1uediafe piers 

kp: ~,OS /t b-/dae /Jd.s inte11J1edafe /Jiers //!Ec-z 
1 ..I man10 
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FORt.l 2~-0 

(Jill 29H,400 

~~1~1: .. ~~~ loc. 
WORK SHEET 

Bridge Locaf/0,1 : 
Brlc0c A-osse.'.;J - SB C.i1c/ 

2518~ GODDARD ROAD 

TAYLOR. MICHIGAN 48180 

I /. Xk. ( Pier· S/,,7,:,c (locfl;-c,:•1;(.) · o !IEC--c 
XK0/2 { Loss Coc((/c /en() -· I. o t- Zic , & I<.: Kr-,. k.---~--,.-t,,-, h}orJllol 

I 
where 1:1 , /i:id,or, /o.s:; C'ocfhcle1 Jt 

ke, ~nlrance. los_!; coefhc/e.11t 
· kp, loss fro1ll 1'rJfern1ed,o-lc piers 

I r::>escripfion of &-ia'J.e. : Go'' I C~ f;,f,e. 
k, = .19. I nz L-'/ R. t'k for En3.lish µn,ls 

I 
I 
I 
I 
I 
I 
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1/reo = . ~ ~-......,.,..- . Wp =-
,e .. %,~-= 2. =-/•ZS Rl½=(~,35" ,(_-:/33/t 
11 lcoo,pc~;.;le). • 02 · 

/q: :J.9,/ I( { • 02. )~ X /33 / /·3.F' = /•/ 

k • 0 ,S-
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=· 1 L·--1· • - Dr,a_ge 0<...-d t Dt.J • 

~:,11~ .. ~~~ ioc. ·. 
WORK SHEET 

25185 GODDARD ROAD 

TAYLOR, MICHIGAN 4ll180 

I Brlcl3c .L...oss(!.~ - SB Ci,.--/ 

I. XI<. {Pier 51,,,,:,c focfl)cr:·,;C) o 1-/[C--c 
I XKO!i! ( Los5 Coc{(/c/€'ni) -· I. 0 r Z/4 , &k: Kf-1--k,--,.--kp-l h)or)l(d/ 

)!{here ~ , tt;/Clion /o.s::; C'oc/f/cie, ,t I kc, entrance lo~ coef'f/c/e,1t 
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I 
I 
I 
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I 
I 
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kp, /o.ss Iron, i1?tern1ed,uic piers 
'f:£scripf ,on d &i<fJ.e. : Box. u,,.f~ 
· I:,= ~9. I n~ l / R. 115 for E.n11/i<h t--ln1l.s 

1 llrea :(8ZJ.g-i11-b)s=-.2s-;:20,75 'l#wp=- 2(!1-2+s--r)=18·f 
£-,. %p :: l·/3 -ft° . R~ = l• 17 .I." 136ft" 
n «oopo~le) ~ • D 2. · 

K[=:i.9.Jl({,02.J.:tx/36 /1-17 =l·lf 

Kf = 0 lf bri~e has no /11fermed,ate piers , 

kp: ~,OS' ;f' b-/dot: /2dS lntern1ed/a-le /Jiers J11tc-i?. 
1 .J ma,;ae, 
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1. XK.. {P/e,- 51,.,.,-.( {!ocll;c,:·,;() o /.IEC-.c 
I XKOJ;! (Los~ Coc{(/c:eni.)-·/.o t-2/4, &k.=k[-1-k-e-,-_1--kp-• hlanual 

where kt , fr.;Cf,on /o.s:; eoclf/cie, 1t 
I Kc, ~nfra';.ce. los~ coeff,c(e.11t 

kp, 1055 fro11JlirJtern1ed,o-/c piers I Desc.r,pf ,on of &icl3"e. : ; I)~ ~t- I-ilrn f,:pe ~ 
· J:, = :l9. I nz Lr R. t/.5 for En3_lish urul.s 
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llrea -= . Ra.rl.Jl,y ~ , Wp_ =-
,e ... %p :: z. : l·2sjR¼:: [.3..,
/} IC'ontpc51l e) • • o IS-_!) 

Kf= :i.9,/-< (,o/S-).:t )(. 78- /l·JF 
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Waterway A.ppro.,, 

Area Weight 
Wall (Sq. Feet) (lbs/1t) 

4 5.8 830 
4 8,8 930 
5 7, 7 1120 
5 11.7 1240 
5 15.7 1370 
6 14.5 1650 
6 19.5 1800 
6 24.5 1950 
7 I 7 .3 1970 
7 23.3 2150 
7 29.3 2320 
7 35.3 2500 • 27. I 2600 • 34. l 2800 

' 41. l 3000 -----------~---- -

• 48.l 3200 
8 31.l 2800 
8 39.l 3000 
8 4 7 .l 3200 
B 55.l 3400 
8 63.1 3600 

' 43.9 3660 
9 52.9 3680 
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12 46,0 5700 
12 70.0· 6300 
12 94.5 6900 
12 118.0 7500 
12 142.0 8100 -
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- -H·0 REF',---;"CONCRETE PIPE DESIGN MANUAL", AMERICAN CONCRETE PIPE ASSOCIATION, 
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FRICTION FACTORS FOR LARGE CONDUITS FLOWING FULL 

AUTHOR PIPE NOTES SYMBOL AUTHOR PIPE NOTES SYMBOL 
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I .. 
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A-VARIATION OF BEND COEFFICIENT WITH RELATIVE RADIUS FOR 90° BENDS 
OF CIRCULAR CROSS SECTION, AS MEASURED BY VARIOUS INVESTIGATORS 
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A/\ll>LI:. U~ t:11:.NU IN Ul:.llMC.C.~ 

B·FACTORS FOR OTHER THAN 90° BENDS 

FJGURE 19.-Bend los:i corfficients a., observed are tabulated in A, and a multiplyino factor for benda other than 90° can be 
obtained from B. 

REF,- FR!CT!ON FACTORS FOR LARGE CONDUITS FLOWING FULL, 

. UNITED STATES EPARTMENT OF THE INTERIOR BUREAU OF RECLAMATION 1965 , 
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ORIFICE FLOW 

CAPACITY OF NEENAH GRATES FOR PONDING CONDITiONS 

For flow througti a grate under ponding conditions, orifice type flow occurs. If the net open area is 
........ ..,. ..... 1-. ........ riri,-.a .......... • ha rli~rharru~ r!:ln ha rnmn111".arl 11cinn 1ha nrifi~A Anll~tinn n - r.A nai, 
u;:o'C'U a;:, lllt::11 UIIII\,,;;;" g1cia,•\II,;;;" Ul<>VIIIDll::tCl ......... .., ....... ..,,,,,.. ... ~ .............. ,ti ~•n• ........... _ .... ...,--H-•• - - ...... ··-a·· 

where Chas a value of 0.60, A.= area in square feet, g = the constant value 32.2, and h = depth in 
feet of water over the grate. · · 

The orifice equation is most accurate when large depths of ponding are encountered. At shallower 
depths, the equation loses its accuracy. The determining factor is the grate's free open area. The 
orifice equation remains accurate for grates of smaller area when depths are In the 0.4 - 0.3 foot 
range. Grates of iarger free open area are not able to sustain ponding conditions at shallow depths, 
and therefore flow reverts to wier or one directional flow as detailed in our Inlet Grate Capacities 
for gutter flow manual. 

Since this equation contains three variables, two must be known to make a determination of the 
· third. To facilitate rapid solution of the equation a nomograph (see page 60) is used. Please note the . 
nomograph Is limited to depths of .3 foot. 

To use the nomograph, a line is drawn through the two known values on their respective axis. The 
third value will be obtained at the intersection of this line with the third axis. For example, if the area 
of a grate required to pass 6.7 cubic feet/second under a .5 feet head is desired, a line is projected 
from the .5 unit point on the right axis through the 6.7 unit point on the center axis. This line in
tersects the left axis at approximately 2.0 units indicating that a grate with a net open area of 2.0 
square feet is required. Selection of this grate can be made by referring to the size table for the 
u::i rin1 ,r fl.I aan::,, h n r'!ll'tar ,...,.,..,..,_. ,,..,...,,....,., t:t•u~,;;,<>, 

It should be left to the designer to make any necessary reductions in the discharge due to trash ac
cumulation or clogging. 

For an example of the relationship between the weir and orifice equations and the expected flow 
through a grate under varying conditions see page 68. 

REF- "INLET GRATE CAPACITIES", MEYER,ANDERSON, MILLER, AND HANDEL, 

NEENAH FOUNDRY CO., 1987 

. © 1981 by Neenah Foundry Company. All rights reaeNecl. This report or perts thereof may not be reproduced In any form 
without permission of the copyright owner:. 
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WEIR FLOW 

One of the most accurate methods of measuring water is by use of a weir. Many weir configurations 

are around with just about as many equations, They are all adaptations of the general weir equation 

Q ~ 3.33 L (h 1.5) where Q • flow in cubic feet per second, L = length of crest of weir in feet, and h 

= feet of head observed where there is negligable flow velocity, 

When using the Neenah Slide Rule Calculator, a slightly modified form is employed, namely: 

where 

Q = 3.3 P(h) l.S 

' Q = Capacity CFS 

P = Perimeter of grate in feet 

h = Head in feet 

When determining inlet perimeter, add only the footage of the sides subject to flow. For example, 

shoul.~ a grate be placed ne.~t to a curb, do not include the side of the grate next to it. 

It's always wise to compare the weir flow expected with the orifice equation results. The equation 

with the lower flow value predominates. A graphic illustration of both equations is on the following 

page. When both equations are relatively the same, physically a vortex appears over the grate. This 

type of flow, due to its rotation, is not as efficient as either the weir or orifice equations imply. Using 

80 % of the expected flow in this situation should be a conservative estimate. 

REF- 'INLET GRATE CAPACITIES", MEYER.ANDERSON, MILLER, AND HANDEL, 

NEENAH FOUNDRY CO., 1987 
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UNITED STATES EPARTMENT OF THE INTERIOR BUREAU OF RECLAMATION 1965 , . 
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12-DEC-90 14:57:15 

·················································· REC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 .................................................. 

C 
Tl ARCADIA CREEK HYDRAULIC ANALYSIS 

-

T2 RATING CURVE FOR THE DIVERSION AT EDWARDS ST.:EHGL START 
T3 JTP 10/30/86 {RATINGEE.HEC] REVISED DEH 9/22/89 

Jl ICHECK INQ NINV IDIR STRT METRIC 

0. 2. 0. 0. 0.000000 0.00 

J2 NPROF IPLOT PRFVS XSECV XSECH FN 

1.000 0.000 -1.000 0.000 0.000 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150.000 0.000 0.000 0.000 0.000 0.000 

NC 0 . 0 0 0 •). '100 0.015 0.500 0.700 
QT 10. 000 . ·~ . ,) l) 0 50.000 75.000 100.000 
QT 400.000 ,100 0.000 0.000 0.000 
Xl 0 . 10 0 ,Joo 100.100 120.000 0.000 
GR 770. 000 )lj1) 752.000 100.100 752.000 

NC 0. 0 15 ;15 0.015 0.300 0.500 
BEGIN s :::--~ - ., (670' LONG) 

Xl 1 . 0 0 0 . lrJO 200.000 210.300 20.000 
BT 7. 0 0 0 . ·)00 775.000 750.000 200.100 
BT 205.200 -, )()1) 761,700 207,800 775.000 
BT 775.000, 1J . •) 0 0 0.000 0.000 0.000 
GR 775.000 ,) I) 0 0 756.800 200.100 756.200 
GR 756. 800 21)0 775.000 210.300 0.000 

SECTION _; 

Xl 1. 100 ,) • I) 0 0 0.000 0.000 100.000 
X2 0 . 0 0 0 ·) !) 0 0.000 0.000 0.000 

Xl 1 . 2 0 0 ·)l)ll 0.000 0.000 100.000 
X2 0 . 0 0 0 -'. i)O 0.000 0.000 0.000 

Xl 1 . .3 0 0 0.000 0.000 100.000 
X2 0 . 0 0 0 0.000 0.000 0.000 

- - - - - - - - - -
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THIS RUN EXECUTED 12-DEC-90 14:57:16 

HVINS Q WSEL FQ 

0. 0 0. 757.500 0.000 

ALLDC IBW CHNIM ITRACE 

0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 
150.000 200.000 250.000 300.000 350.000 

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

120.000 770.000 120.100 0.000 0.000 

0.000 0. 000 0.000 0.000 0.000 

20.000 20.000 0.000 0.000 0.000 
775.000 756.800 202.600 715.000 761.700 
761.700 210.200 775.000 756.800 210 -300 

0.000 0.000 0.000 0.000 0.000 
202.600 755.700 205.200 756.200 207.800 

0.000 0.000 0.000 0.000 0.000 

100.000 100.000 0.000 0.600 0.000 
0.000 1.000 0.000 0.000 0.000 

100.000 100.000 0.000 0.600 0.000 
0.000 1.000 0.000 0.000 0.000 

100.000 100.000 0.000 0.600 0.000 
0.000 1.000 0.000 0.000 0.000 
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Xl 1. 400 0.000 0.000 0.000 100.000 100 .000 100.000 0.000 0.600 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0. 000 1. 000 0,000 0.000 0.000 

BEGIN SECTION 8(34' LONG) 
Xl 2.000 5.000 100.000 110.550 270.000 270.000 270. 000 0.000 0.000 0.000 
BT 2.000 100.000 780.000 766.750 110. 550 780. 000 766.750 0.000 0.000 0.000 
GR 766.750 100.000 760.000 101.000 759.000 105.500 760.000 110.000 766.750 110.550 

END SECTION B 

I 
Xi 2.100 0.000 O.IHtO 0.000 34. 000 34.000 34.000 0.000 0.100 0.000 
X2 0.000 0.000 0.000 0.000 0,000 0.000 1. 000 0.000 0.000 0.000 

BEGIN SECTION A (830'LONG) 
Xl 3.000 7.000 200.000 210.300 1. 000 1.000 1. 000 0.000 0.000 0.000 
BT 7.000 200.000 775.000 760.700 200.100 775.000 760.700 202.600 775.000 766.600 
BT 205.200 775.000 766.600 207.800 775.000 766.600 210.200 775. 000 760.700 210.300 
BT 775.000 760.700 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 775.000 200.000 760.700 200. 100 759.500 202.600 759.100 205.200 759.500 201.800 
GR 760.700 210.200 775.000 210.300 0.000 0.000 0.000 0.000 0.000 0.000 

SECTION A :STA. 8+00 
Xl 3.100 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.400 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 3. 15 O 0.000 0.000 0.000 200.000 200.000 200.000 0.000 1. 100 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

SECTION ., : :.:'.L :~. 12+00 
Xl 3 . 2 0 0 J 00 0.000 0.000 200.000 200.000 200.000 0.000 1.100 0.000 
X2 0.000 1 • •) I) Q 0. 000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

SECTION - .. , . 16+00 
Xl 3. 3 0 0 _qQ 0.000 0.000 200.000 200.000 200.000 0.000 0.450 0.000 
X2 0.000 . •JO 0.000 0.000 0.000 0.000 i.000 0.000 0.000 0.000 

Xl 3.350 , )1)1) 0.000 0.000 200.000 200.000 200.000 0.000 0. 4 50 0.000 
X2 0 . 0 0 0 .. ,) •JO 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 3 . 3 9 0 . •) 00 0.000 0.000 0.100 0.100 0.100 0.000 0.000 0.000 
X2 0.000 :- . JOO 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 
XS -9.000 . ,) "70 0.080 0.090 0.100 0.120 0.150 0.180 0.220 0.250 

SND SECTIOil ., 
Xl 3 . 4 0 0 ,J • ,JO 0 0.000 0.000 30.000 30.000 30.000 0.000 -0.100 0.000 
X2 0. 0 0 0 J. J 00 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

BEGIN 3 C: ~ :- : .. D \ 2 5 0' LORG) 
Xl 4 . 0 0 0 . :, 0 200.000 209.000 !. 000 1. 000 1.000 0.000 0.000 0.000 
BT 5.000 780.000 770.000 200.100 780.000 770.000 204.500 780.000 770.000 
BT 208. 900 770.000 209.000 780.000 770.000 0.000 0.000 0.000 0.000 
GR 780.000 763.900 200.100 762.500 204.500 763.900 208.900 780.000 209.000 
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Xl 4.010 0.000 0.000 0.000 0.010 0.010 0.010 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 
XS -9.000 0.140 0.140 0.140 0.140 0.140 0.140 0.140 0.140 0.140 

SECTION 0 :PITCHER ST. 
Xl 4.100 0.000 0.000 0.000 250.000 250.000 250.000 0.000 1.100 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 

Xl 4.110 0.000 0.000 0.000 1.000 1. 000 1. 000 0.000 0.000 0.000 
BT 2.000 200.000 780.000 770.000 209.000 780.000 770.000 0.000 0.000 0.000 

BEGIN SECTION E ( 470' LONG) 
X1 5.000 11.000 100.000 108.500 1.000 1.000 1. 000 0.000 0.000 0.000 
BT 2.000 100.000 780.000 771.100 108.500 780.000 771.100 0.000 0.000 0.000 
GR 771.100 100.000 766.100 100.500 766.100 101.000 765.100 101.100 763.850 102.500 
GR 763.500 104.250 763.850 106.000 765.100 107.500 766.100 107.510 766.100 108.000 
GR 771.100 108.500 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 

Xi 5.0iO 0.000 0.000 0.000 0.010 G.010 0.010 0.000 0.000 0.000 
Xl 0.000 0.000 0.000 0,000 0.000 0.000 1.000 0.000 0.000 0.000 
XS -9.000 0.140 0.170 0.210 0.240 0.270 0,300 0.320 0.320 0.320 

SECTION " Xl 5.100 0.000 0.000 0.000 35.000 35.000 35.000 0.000 0.100 0.000 

1' INTO JutlCTION BOX. 10' WIDE SECTION TO MODEL INLET LOSS 
Xl 6.000 ,) . 000 0.000 0.000 1.000 1.000 1.000 1.250 0.000 0.000 
X2 0.000 . r)()Q 0.000 0.000 0.000 0.000 1.000 0.000 1. 250 0.000 

SAME SEC":':· ~ 3 . 6 2 FROK KAINSTREAN MODEL 
Xl 23.620 JOO 150.000 170.010 10.000 10.000 10.000 0.000 0.000 0.000 
BT 6.000 :, ,) ,) '771. 500 770.000 159.500 771.500 '770. 000 159.510 771.500 761.700 
BT 160.500 ; ,) 0 761.700 160.510 771.500 770.000 170.100 771.500 770.000 0.000 
GR '771. 500 :<)0 7'71.500 150.000 761.700 150.010 761.700 159.500 761.700 160.700 
GR 761.700 ) 1)0 771.500 170.010 771. 500 200.000 0.000 0.000 0.000 0.000 
EJ 0. 0 0 0 1111) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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THIS RUN EXECUTED 12-DEC-90 14:59:44 
************************************************** 

BEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,SS 

·················································· 

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

0/30/86 (RATINGEE.HEC) R 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELKIN Q CWSEL CRIWS EG lOK*S VCH AREA .ouc 

0.100 0.00 0.00 0.00 752.00 25.00 757.50 o.oo 757.50 0.01 0.23 109.62 340.36 
0.100 0.00 0.00 0.00 752.00 50.00 757.50 o.oo 757.50 0.02 0.45 109.62 340.36 
0. 100 0. 00 0.00 0.00 752.00 75.00 757.50 o.oo 757.51 a.as 0.68 109.62 340.36 
0. 100 0 . 0 0 0.00 0.00 752.00 100.00 757.50 o.oo 751.51 0.09 0.91 109.62 340.36 
0.100 0 . 00 0.00 0.00 752.00 150.00 757.50 o.oo 75"7.53 0.19 1. 36 109.52 340.36 
0. 10 0 1). 00 0.00 0.00 752.00 200.00 757.50 o.oo 757.56 0.35 1.81 109.62 340. 36 
0.100 () • iJ 0 0.00 0.00 752.00 250.00 757.50 o.oo 757.59 0.54 2.27 109.62 340.36 
0.100 ,, l)fj 0.00 0.00 752.00 300.00 757.50 o.oo 757.63 0.78 2.72 109.62 340.36 
0 . 10 0 )1) 0. 00 0.00 752.00 400.00 757.50 o.oo 751.74 1. 38 3.63 109.62 340.36 
0.100 0. 00, 0.00 752.00 400.00 757.50 o.oo 757.74 1. 38 3. 63 109.62 340. 36 

1. 0 0 0 775.00 761.10 755.70 25.00 157.47 0.00 757.53 3.87 2.01 12.42 12.71 
1. 0 0 O 775.00 761.70 755.70 50.00 757.35 0.00 757.65 20.41 4.41 11. 33 11.07 . 1. 000 77 5. 0 0 761.10 755.70 75.00 757.40 757.40 758.03 41.12 6.38 11.75 11.70 

• 1 , 00 0 775.00 761.70 755.70 100.00 757.65 757.65 758.43 42.26 7.08 14.12 15.38 . 1.000 775.00 761.70 755.70 150.00 758.11 758 .11 759.16 45.13 8.23 18.23 22. 33 
• 1.000 775.00 761.70 755.70 200.00 758.51 758.51 759.83 48.88 9.21 21.72 28.61 
• 1 . 0 0 0 775.00 761.70 755.70 250.00 758.89 758.89 760.47 52.81 10.01 24.83 34. 40 

1. 0 0 0 775.00 76 L. 70 755.70 300.00 759.25 759.25 761. 08 57.04 10.85 27. 64 39. 72 
• 1. 0 0 0 ;,) 775.00 761.70 755.70 400.00 759.91 759.91 762.27 66. 77 12.32 32.47 48.95 
• 1.000 :,:) 775.00 761.70 755.70 400.00 759.91 759.91 762.27 66.77 12.32 32.47 48.95 

1. 10 0 775.00 762.30 756.30 25.00 757.47 0.00 751.69 25.77 3. 73 6.71 4. 92 
• 1. 10 0 i)I/ ,,)1) 775. 00 762.30 756.30 50.00 757.72 757 .72 758,19 4D. 74 5,53 9.04 7. 83 

1. 10 0 ,,, 775.00 762.30 756.30 75.00 758.00 758.00 758.63 41.12 6.38 11. 75 11. 70 
1.100 775.00 762.30 756.30 100.00 758.25 758.25 759.03 42.26 7.08 14.12 15.38 

• 1.100 . : . ) 0 775.00 762.30 756.30 150.00 758.71 158.71 759.76 45.13 8. 23 18.23 22.33 
• 1 . 10 0 .,, 775.00 762.30 756.30 200.00 159.11 759.11 760.43 48.88 9.21 21.72 28.61 

l. 1 O 0 775.00 762.30 755.30 250.00 759.49 759.49 761.07 52.!!l 10.07 24. !!3 34.40 . 1. 10 0 775.00 762.30 7 56. 30 300.00 759.85 759.85 761.68 57.04 10.85 27.64 39.72 
1. 10 0 775.00 762. 30 756.30 400.00 761. 14 760.51 762.99 49.44 10.91 36.66 56.89 
1.100 775.00 762.30 756.30 400.00 761. 14 760.51 762.99 49.44 10.91 36.66 56.89 
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SEC'NO 

1,200 
1. 200 
1,200 
1.200 
1. 200 
1,200 
1,200 
1,200 
1,200 
1. 200 

1. 300 
1.300 
1.300 
1.300 
1. 300 
1 • 3 00 
1.300 
1.300 
1.300 
1,300 

1 • '100 
1 . 4 00 
1 . 4 0 0 
1.400 
1 .400 
1 • '100 
1.400 
1 . 4 0 0 
1 . 4 0 0 
1 ''"" .L, '!UV 

2.000 
2.000 
2 . 0 0 0 
2.000 
2 . 00 0 
2.000 
2.000 
2.000 
2.000 
2. 0 0 0 

XLCH 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00 
10 0 . ,-) 0 
llJO.tJO 
Lo rJ . ,J rJ 
L 1; ,·, .1 ,J 

L:· 

;: i [} . I) 

: - lj . , lj 

-
EtTRD 

775. 00 
775. 00 
175.00 
775.00 
775. 00 
775. 00 
77 S. 00 
775. 00 
775. 00 
775.00 

775. 00 
775.00 
775.00 
77 5. 00 
775. 00 
775. 00 
775. 00 
775. 00 
775.00 
775.00 

775.00 
775.00 
775. 00 
77 5. 00 
775.00 
775.00 
775.00 
775.00 
775.00 
775.CC 

780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 
780.00 

- -
ELLC 

762. 90 
762.90 
762.90 
762.90 
762.90 
762.90 
762.90 
762.90 
762. 90 
762. 90 

763.50 
763.50 
76 3. 50 
763. 50 
763. 50 
763.50 
763. 50 
763. 50 
76 3. 50 
763.50 

764.10 
764.10 
764.10 
764.10 
764.10 
764.10 
764.10 
764.10 
764 .10 
754.10 

766.75 
766.75 
766.75 
766.75 
766.75 
766.75 
766.75 
766.75 
766.75 
766.75 

-
ELNIN 

756.90 
756.90 
756.90 
756.90 
756.90 
756.90 
756.90 
756.90 
756.90 
756.90 

757.50 
757.50 
757.50 
757. 50 
757. so 
757.50 
757.50 
757.50 
757. 50 
757.50 

758.10 
758, 10 
758.10 
758.10 
758.10 
758.10 
758.10 
758 .10 
758 .10 
751L!C 

759.00 
759.00 
759.00 
759.00 
759.00 
759.00 
759.00 
759.00 
759.00 
759.00 

-
Q 

25. 00 
50.00 
75.00 

100.00 
150.00 
200.00 
250.00 
300.00 
400.00 
400.00 

25.00 
50.00 
7 5. 00 

100.00 
150.00 
200.00 
250.00 
300.00 
400.00 
400.00 

2 5. 00 
50.00 
75. 00 

100.00 
150.00 
200.00 
250.00 
300,00 
400.00 
4CC.CC 

25.00 
50.00 
75.00 

100.00 
150.00 
200.00 
250.00 
300.00 
400.00 
400.00 

- -
CWSEL 

757.99 
758.32 
758.60 
758.85 
759.31 
759.71 
760 .09 
760.45 
761.61 
761.61 

758.59 
758.92 
759.20 
759.45 
759.91 
760.31 
760.69 
761.05 
762.11 
762.11 

759.19 
759. 52 
759.80 
760.05 
760.51 
760.91 
761.29 
761.65 
762.63 
762.63 

760.18 
760.54 
760.85 
761.15 
761.76 
762.40 
763.03 
763.67 
764.82 
764.82 

-
CRIWS 

757.99 
758.32 
758. 60 
758.85 
759.31 
759.71 
760.09 
760.45 
761.11 
761.11 

758.59 
758.92 
759. 20 
759.45 
759.91 
760. 31 
760.69 
761. 0 5 
761.71 
761.71 

759.19 
759.52 
759.80 
760. 05 
760. 51 
760.91 
761.29 
761.65 
762.31 
162.31 

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

-
EG 

758. 28 
758.79 
759.23 
759.63 
760.36 
761.03 
761. 6 7 
762.28 
763.54 
763.54 

758.88 
759.39 
759.83 
760.23 
760.96 
761.63 
762.27 
762.88 
764.11 
764.11 

759.48 
759.99 
760.43 
760.83 
761.56 
762.23 
762.87 
763.48 
764.69 

760.44 
760.98 
761. 43 
761.84 
762.58 
763.26 
763.93 
764.59 
765.79 
765.79 

- -
lOK*S 

41.64 
40.74 
41.12 
42.26 
45.13 
48.88 
52. 81 
57.04 
52. 31 
52.31 

41. 64 
40. 74 
41.12 
42.26 
45.13 
48.88 
52.81 
57. 04 
54. 52 
54. 52 

41.64 
40.74 
41.12 
42.26 
45.13 
48.88 
52.81 
57.04 
56.44 
56.•H 

29.90 
32.37 
32.76 
31.71 
28.05 
24.11 
21.42 
19.24 
17.27 
17.27 

-
PAGE 

VCH 

4.35 
5.53 
6.38 
7.08 
8.23 
9.21 

10.07 
10.85 
11.l 7 
11.17 

4.35 
5.53 
6.38 
7.08 
8.23 
9.21 

10.07 
10.85 
11.36 
11. 36 

4. 3 5 
5.53 
6.38 
7.08 
8.23 
9. 21 

10.07 
10.85 
11. 52 
11. 52 

4. 04 
5.31 
6.12 
6.65 
7.24 
7.47 
7.62 
7.68 
7.92 
7.92 

-
82 

AREA 

5.74 
9.04 

11. 75 
14.12 
18.23 
21. 72 
24. 8 l 
27.64 
35.82 
35.82 

5.74 
9.t)4 

11.75 
14.12 
18.23 
21.72 
24.83 
27. 64 
35.22 
35.22 

5.74 
9.04 

11. 75 
14.12 
18.23 
21. 72 
24.83 
27.64 
34.73 

6.18 
9.42 

12.26 
15.03 
20.71 
26.76 
32.81 
39.04 
so.so 
so.so 

-
• OlK 

3.87 
7.83 

11. 70 
15.38 
22. 33 
28.61 
34. 40 
39.72 
55.31 
55. 31 

3.87 
7.83 

11.70 
15.38 
22.33 
28.61 
34. 40 
39. 72 
54.17 
54.17 

3.87 
7. 83 

11. 70 
15.38 
22. 33 
28.61 
34.40 
39.72 
53. 25 
53.25 

4.57 
8.79 

13.10 
17.76 
28.32 
40.73 
54.01 
68.40 
96.26 
96.26 

-
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SECNO XLCH ELTRD ELLC ELM.IN n CWSEL CRIWS EG lOK*S VCH }--.REA .OlK ~ 

2.100 34.00 780.00 766.85 759.10 25.00 760.30 o.oo 760.54 27. 41 3.93 6.36 4. 77 
2.100 34. 00 780.00 766.85 759.10 50.00 760.67 o.oo 761.09 30.15 5.19 9.64 9.11 
2.100 34.00 780.00 766.85 759.10 75.00 761.03 o.oo 761.55 27.92 5.80 12.93 14.19 
2.100 34. 00 780.00 766.85 759.10 100.00 761.29 o.oo 761. 95 30.28 6.55 15.27 18.17 
2.100 34.00 780.00 766.85 759.10 150.00 761.88 o.oo 762.67 27.19 7.17 20.93 28.76 
2.100 34 .oo 780.00 766.85 759.10 200.00 762.47 o.oo 763.35 24.84 7.55 26.48 40.13 
2.100 34. 00 780.00 766.85 759.10 250.00 763.09 o.oo 764.01 21. 99 7.69 32.50 53. 31 
2.100 34.00 780.00 766.85 759.10 300.00 763.73 0.00 764.66 19.77 7.76 38.65 67.47 

I 
2.100 34. 00 780.00 766.85 759.10 400.00 764.87 o.oo 765.86 17.69 8.00 50. 03 95.09 
2.100 34.00 780.00 766.85 759.10 400.00 764.87 o.oo 765.86 17.69 8.00 50.03 95.09 

3.000 1.00 775. 00 766.60 759.10 25.00 760.36 o.oo 760.56 18.06 3.53 7.07 5.88 
3.000 1.00 775.00 766.60 759.10 50.00 760.87 o.oo 761.14 16.01 4.17 11.98 12.50 
3. 000 1.00 775. 00 766.60 759.10 75.00 761.24 0.00 761. 60 16.68 4.83 15.51 18.36 
3.000 1.00 775.00 166.60 759.10 100.00 761. 59 o.oo 762.02 16.76 5.30 18.88 2 4. 4 3 
3.000 1.00 775.00 166.60 759.10 150.00 762.08 o.oo 762.72 20.82 6.44 23. 28 32.87 
3.000 1.00 775,00 766.60 759.10 200.00 762.57 o.oo 76 3. 3 8 23.07 7.23 27.66 41.64 
3.000 1.00 775.00 766.60 759.10 250.00 763.08 o.oo 764.03 24.49 '7.81 31 .99 50.52 
3. 000 1.00 775.00 766.60 759.10 300.00 763.67 o.oo 764.72 24 .97 8.20 36.58 60.03 
3.000 1 . 0 0 775.00 766.60 759.10 400.00 764.73 o.oo 766.00 27. 95 9. 05 44 .19 75.66 
3.000 1 . 0 0 775. 00 766.60 759.10 400.00 764.73 o.oo 766.00 27.95 9.05 44.19 75.66 

• 3.100 100. 00 715.00 767.00 759.50 25.00 760.55 760.55 760.90 40.52 4. 71 5.31 3.93 
3. 10 0 100.00 775.00 767.00 759.50• 50.00 761. 00 760.98 761. 45 33.89 5. 39 9.28 8.59 
3.100 100. 00 775.00 767.00 759.SO 75.00 761.38 o.oo 761.89 28.21 5.77 13.00 14.12 
3.100 i !) rJ . i)Q 775.00 767.00 759.50 100.00 761. 72 o.oo 762.30 25.58 6.13 16.32 19.77 
3. l O 0 1,;1; )() 775.00 767.00 759.SO 150.00 762.25 o.oo 763.02 26.74 7.04 21.30 29.01 
3.10 0 775. 00 767.00 759.SO 200.00 762.76 o.oo 763. 69 27.71 7.73 25.86 37.99 
3. 10 0 775.00 767.00 759.50 250.00 763.29 o.oo 764.34 28.09 8.23 30.36 47.17 
).100 , .. ·) 775.00 767.00 759.50 300.00 76 3. 8 9 o.oo 765.02 27.50 8.52 35.22 57.21 
3 . 10 0 775.00 767.00 759.50 400.00 764.99 o.oo 766.32 29.47 9.26 43.22 73.69 
3 . 10 0 775.00 767.00 759. 50 400.00 764.99 o.oo 766.32 29.47 9.26 43.22 73.69 

. 3. 150 775.00 768.10 760.60 25.00 761.65 761.65 762.00 40.52 4. 71 5. 31 3. 93 
• J. 150 775.00 768.10 760.60 50.00 762.08 762.08 762.56 36.04 5.51 9.08 8 . 3 3 
• 3. 15 O 775.00 768.10 760.60 75.00 762.37 762.37 762.98 36.64 6.29 11.92 12.39 
• 3 . 150 <:),j 775.00 768.10 760.60 100.00 762.62 762.62 763. 37 37.33 6.97 14.35 16.37 

3. 15 0 r:• ,:, <) 775.00 768.10 760.60 150.00 763.06 763.06 764.07 39. 39 8.07 18.59 23.90 . 3. 150 775.00 768.10 760.60 200.00 763.46 763.46 764.71 41.90 8.98 2 2. 2 7 30.90 . 3.150 775.00 768.10 760.60 250.00 763.84 763. 84 765.31 44.08 9.73 25.69 37.65 
3.150 <) ,) 775.00 768.10 760.60 300.00 764.35 764.18 765.90 41. 63 9.99 30.04 46.50 
3 . 150 0• 0 775.00 768.10 760.60 400.00 765.50 o.oo 761.13 37.69 10.24 39. OS 65.15 
3. 150 'J Q 775.00 768.10 760.60 400.00 76 5. 50 0.00 767.13 37. 69 10.24 39.05 65.15 
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• 3. 200 200.00 775. 00 769.20 761.70 25.00 76 2. 7 5 762.75 763.10 40.52 4.71 5.31 3. 93 
• 3. 200 200.00 775.00 769.20 761.70 50.00 763.18 763.18 763.66 36.03 5.51 9.08 8.33 . 3. 200 200.00 775. 00 769.20 761.70 75.00 763. 4 7 763.47 764.08 36.64 6.29 11.92 12.39 
• 3.200 200.00 775.00 769.20 761.70 100.00 763.72 763.72 764.47 37. 33 6.97 14.35 16.31 
• 3.200 200.00 '7'75.00 769.20 761. 70 150.00 764.16 764.16 765.17 39.39 8.07 18.59 23. 90 
• 3.200 200.00 775.00 769.20 761.70 200.00 764.56 764.56 765.81 41.90 8.98 22.27 30.90 
• 3. 200 200.00 775.00 769.20 761.70 250.00 764.94 764.94 766.41 44.08 9.73 25.69 37.65 

J.200 200.00 775. 00 769.20 761.70 300.00 765.28 765.28 766.99 47.66 10.51 28.55 43.45 
3. 200 200.00 775. 00 769.20 761.70 400.00 766.19 765.92 768.12 46.65 11.15 35.87 58. 57 
3. 200 200.00 775. 00 769.20 761. 70 400.00 766.19 765.92 768.12 46.65 11.15 35.87 58.57 

3.300 200.00 775.00 769.65 762.15 25.00 763.45 0.00 76 3. 63 16.00 3.38 7.39 6.25 
3,JOO 200,00 -,-75, 00 769,65 762,15 50,00 763.91 !LOO 764,19 16,88 4.25 11.78 1i.11 
3. JOO 200.00 775. 00 169.65 762 .15 75.00 764.27 0.00 764.64 17.10 4,88 15.38 18.14 
3.300 200.00 775. 00 769.65 762.15 100.00 764.61 0.00 765.05 17.51 5.38 18.59 23. 90 
3.JOO 200.00 775.00 769.65 76 2. 15 150.00 765.22 0.00 765.82 18.76 6.20 24.17 34.63 
3.300 200.00 775. 00 769.65 762.15 200.00 76 5. 79 0.00 766.53 20.11 6.87 29 .11 44.60 
3. 3 0 0 200.00 775.00 769.65 762.15 250.00 766.33 0.00 767.20 21. 79 7.47 33. 46 53.56 
3.300 200.00 775.00 769.65 762.15 300.00 766.86 0.00 767.85 23.33 7.98 37.58 62.10 
3.300 200.00 775. 00 769.65 762.15 400.00 767. 74 0.00 769.03 28.38 9.11 43.90 75.08 
3.300 200.00 775. 00 769.65 762.15 400.00 767.74 0.00 769.03 28.38 9.11 43.90 75.08 

3. J 50 200 .00 iiS.00 i70.10 762.60 25.00 763.60 0.00 764.03 22.45 3. 8 2 6.SS 5. 28 
3 . 3 50 200 . 1)0 775.00 770.10 762.60 50 .00 764.26 0.00 764.S9 21.55 4.60 10.87 10. 77 
3.350 2 0 0 .OD 775.00 770.10 762.60 75.00 764.62 0.00 765.04 20.77 5.21 14.40 16.46 
3.350 : !) I) . rJO 775.00 770.10 762.60 100.00 764.96 0.00 765.46 20.36 5.67 17.64 22 .16 
3.350 : ') I! )!) 7"75. 00 770.10 762.60 150.00 765.59 0.00 766.23 20.23 6.38 23.53 33. 35 
3.350 775.00 770.10 762.60 200.00 766.19 0.00 766.95 20.81 6.96 28.74 43.84 
3.350 175.00 770. 10 762.60 250.00 766.76 0.00 767.63 21.88 7.48 3 3. 41 53.45 
3.350 ;I) 775.00 770.10 762.60 300.00 767.35 0.00 768.32 22.78 7. 91 37. 94 62.85 
3. 3 5 O 775.00 770.10 762.60 400.00 768.38 0.00 769.60 26.49 8.85 45.21 77.72 
3. 3 50 775.00 770.10 762.60 400.00 768.38 0.00 769.60 26.49 8. 8 5 45.21 77. 72 

I • 3.390 775.00 770.10 762.60 25.00 763.87 0.00 764.06 17.54 3.50 7.15 5.97 . 3.390 775.00 770.10 762.60 50.00 764.34 0.00 764.63 17.36 4.29 11. 67 12.00 
• 3.390 775.00 770.10 762.60 75,00 764. 71 0.00 765.09 17.44 4.91 15. 28 17.96 
• 3. J 9 O 775.00 770.!Q 762.60 100.00 765.06 0.00 7fj5. 51 17.54 5.38 l,8. 58 23.88 

3 . 3 9 0 ·) l) 775.00 770 .10 762.60 150.00 765.71 0.00 766.29 17.96 6.11 24.56 35.40 . 3.390 775.00 770 .10 762.60 200.00 766.34 0.00 767.04 18.61 6.67 29 .97 46.36 
• 3.390 175.00 770.10 762.60 250.00 766.94 0.00 767.74 19.68 7.18 34. 80 56. 35 . 3. 3 9 0 ) . 175.00 770.10 762.60 300.00 767.57 0.00 768.46 20.57 7.59 39.53 66 .14 
• 3 . 3 9 0 ,, . ,, 775.00 770.10 762.60 400.00 973. 58 766.82 973.58 0.01 0.19 2100.68 4639 .11 . 3. 3 9 0 ) . ,, 775.00 770 .10 762.60 400.00 973.58 766.82 973.58 0.01 0 .19 2100.68 4639.11 
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3. 400 30.00 775.00 770. 00 762.50 25.00 764.01 0.00 764.12 8.27 2.67 9.37 8.70 
3.400 30.00 775.00 770.00 762.50 50.00 764.50 0.00 764.70 9.49 3.50 14.27 16.23 
3. 400 30.00 775.00 770.00 762.50 75.00 764.89 0.00 765.16 10.93 4.18 17.93 22.69 
3. 400 30.00 775.00 770.00 762.50 100.00 765.24 0.00 765.58 12.05 4. 72 21. 19 28.81 
3.400 30.00 775.00 770.00 76 2. so 150. 00 76 5. 89 0.00 766.37 13.86 5.56 27.00 40.29 
3.400 30.00 775.00 770. 00 762.50 200.00 766.52 0.00 767.11 15.40 6.21 32.21 50.97 
3.400 30.00 775.00 770.00 762.50 250.00 767.11 0.00 767.83 16.98 6.78 36.89 60.67 
3.400 30.00 775.00 770.00 762.50 300.00 767.73 0 .00 768.55 18.35 7.24 41. 42 70.03 
3.400 30.00 775,00 770.00 762.50 400,00 973.58 766.72 973.58 0.01 0.19 2100.68 4638.63 
3.400 30.00 775 .00 770.00 762.50 400.00 973.58 766.72 973.58 0.01 0.19 2100.68 4638.63 

4.000 1.00 780.00 770.00 76 2. so 25.00 763.96 0.00 764.18 22.11 3.73 6. 70 5. 3 2 
4.000 1.00 780.00 770. 00 762.50 50.00 764.44 0.00 764.76 19.88 4.59 10.90 11. 21 
4.000 1.00 780,00 770. 00 762.50 75.00 764.80 0.00 765.24 20.65 5. 31 14.13 16.50 
4.000 1.00 780.00 770.00 76 2. 50 100.00 765.15 0.00 765.67 20.87 5.83 17.15 21.89 
4.000 1 . 0 0 780.00 770.00 762.50 150.00 765.80 0.00 766.47 20.61 6.55 22.90 33.04 
4.000 1 . 0 0 780.00 770.00 762.50 200,00 766.43 0.00 767.20 19.99 7.02 28.51 44.73 
4.000 1. 00 780.00 770. 00 762.50 250.00 767.05 0.00 767.89 19.50 7.37 33.94 56.62 
4. 0 0 0 1.00 780.00 770.00 762.50 300.00 767.70 o.oo 768.58 18.60 7.57 39.65 69.56 
4.000 1.00 780.00 770.00 762.50 400.00 973.58 767.18 973.58 o.oo 0.22 1802.32 6986.15 
4.000 1.00 780.00 770.00 762.50 400.00 973.58 767.18 973.58 o.oo 0.22 1802.32 6986.15 

• 4.010 " . 0 l 780.00 770. 00 762.50 25.00 764.10 0.00 764.26 13 .13 3.15 7.93 6.90 
• 4.010 I) . I) l 780.00 770.00 762.50 50.00 764.58 0.00 764.84 14.44 4.12 12.13 13.16 
• 4.010 I) . I) l 780.00 770.00 762.50 75.00 764.94 0.00 765.31 16.18 4. 88 15.36 18.64 
• 4.010 l l 780.00 770.00 762.50 100.00 765.29 0.00 765.75 17.11 5.44 18.38 24.18 
• 4 . 0 10 " 780.00 770.00 762.50 150.00 765.94 0.00 766.54 17.81 6.22 24.13 35.54 
• 4.010 780.00 770.00 762.50 200.00 766.57 0.00 767.28 17.82 6.72 29. 74 47.38 
• 4. 0 10 780.00 770.00 762.50 250.00 767.19 0.00 767.97 17.72 7 .11 35.18 59.39 
• 4.01 0 780.00 770.00 762.50 300.00 767.84 0.00 768.67 17.16 7. 34 40.89 72.42 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
0.000 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

• 4 . 10 0 780.00 771.10 763.60 25.00 764.91 764.91 765.24 41.07 4. 64 5.39 3.90 
4. 10 0 780.00 771.10 763.60 50.00 765.30 765.30 765.80 38,70 5.71 8.76 8.04 

• 4. 10 O 780.00 771.10 763.60 75.00 765.60 765.60 766.27 38.75 6.56 11.44 12.05 
• 4. 10 O 780.00 771.10 763.60 100.00 765.88 765.88 766.68 38.75 7.21 13.88 16.06 
• 4 . 10 0 780.00 771 .10 763.60 150.00 766.37 766.37 767.42 39.54 8.24 18.21 23.86 

4.100 ,: . ; l 780.00 771.10 763.60 200 .00 766.96 0.00 768.09 34. 25 8.52 23.46 34.18 
4. 100 ],) 780.00 771.10 763.60 250.00 767.57 o.oo 768.74 30.41 8.68 28.79 45. 3 3 
4.100 ,, ;,) 780.00 771.10 763.60 300.00 768.19 0.00 769.38 27.23 8.74 34. 33 57.49 
0.000 ) . )I) 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 
0.000 ) . ·)1) 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 o.oo 0.00 0.00 0.00 
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4.UO 1.00 180. 00 770. 00 763.60 25.00 764. 92 764. 91 765.25 40.40 4.61 5.43 3.93 
4.110 1.00 780.00 770.00 763.60 50.00 765.30 765.29 765.81 38.25 5.69 8. 79 8.08 
4.110 1.00 780.00 770.00 763.60 75.00 765.61 765.60 766.27 38.41 6.54 11. 47 12.10 
4.110 1.00 780.00 770.00 763.60 100.00 765.89 765.88 766.69 38.48 7.19 13. 91 16.12 
4,110 1.00 780.00 770.00 763. 60 150.00 766.39 766.38 767.43 38.64 8.17 18.35 24.13 
4.110 1.00 780.00 770.00 763.60 200.00 766.97 0.00 768.10 34 .17 8.52 23.48 34.21 
4.110 1.00 780. 00 770.00 763.60 250.00 767.57 0.00 76 8. 74 30.36 8.68 28.81 4 5. 37 
4.110 1. 00 780.00 770.00 763.60 300.00 768.20 0.00 769.38 27 .19 8.73 34.35 57.53 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
0.000 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 

5.000 1.00 780.00 771.10 763.50 25.00 76 5. 0 4 0.00 765.28 18.20 3. 91 6.40 5.86 
• 5.000 1.00 780.00 771.10 763.50 so. 00 76 5. 27 765.27 765.89 40.23 6.36 7.87 7.88 
• 5.000 1. 00 780.00 771.10 763.50 75.00 765.65 765.65 766.47 41.26 7.25 10. 34 11.68 
• 5.000 1. 00 780.00 771.10 763.SO 100.00 765.98 765.98 766.98 43.30 8.01 12. 48 15. 20 
• 5.000 1.00 780.00 771.10 763.50 150.00 766.64 766.64 767.80 44.03 8.65 17. 33 22-60 

5.000 1.00 780.00 771.10 763.50 200.00 767.13 767.13 768.53 45.34 9.47 21.11 29.70 
• 5.000 1. 00 780.00 771.10 763.50 250.00 767.58 767.58 769.19 46.73 10.17 24.59 36.57 
• 5.000 1. 00 780.00 771.10 763.50 300.00 768.01 768.01 769.80 47.92 10.75 27.91 43.34 

0.000 0. 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
0.000 0 . 0 0 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 

• 5.010 0 .01 780.00 771.10 763.50 25.00 765.18 0.00 765.36 12.37 3.41 7. 33 7.11 
• 5.010 0 .01 780.00 771.10 76 3. 50 50.00 765.44 0.00 765.92 27.62 5.58 8.96 9.51 

5. 010 0 .Ol 780.00 771.10 763.50 75.00 765.86 0.00 766.50 29.16 6.41 11. 70 13. 89 
• 5.010 •l . rJ l 780. 00 771.10 763. so 100.00 766.22 0.00 767.00 34.64 7.06 14.17 16.99 
• 5.010 : L 780. 00 771.10 763.50 150.00 766.91 0.00 767.84 32.20 7.73 19.40 26.43 
• 5. 0 1 O 780.00 771.10 763.50 200,00 767.43 0.00 768.56 34.10 8. 54 23.43 34.25 

5. 0 l O ' l 780.00 771.10 763.50 250,00 767.90 0.00 769.22 36.01 9.23 27.10 41. 66 
• 5.010 •' L 780.00 771 .10 763.50 300.00 768.33 0.00 769.83 38.05 9.85 30.44 48.63 

0.000 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
0.000 0.00 0.00 0. 00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 

5.100 0.00 0.00 763. 60 25.00 765.22 0.00 765.42 14.26 3. 58 6.98 6.62 
5. 10 0 0.00 0.00 763.60 50.00 765.55 0.00 766.02 26.58 5. 51 9.08 9.70 
5.100 .; 0.00 0.00 763.60 75.00 765.98 o.oo 766.60 28.14 6.33 11. 85 14. 14 
5.100 0.00 0.00 763.60 100.00 766.45 0.00 76 7 .13 28.78 6.61 15.12 18.64 
5.100 ,; 0.00 o.oo 763.60 150.00 767.05 0.00 767.96 31. 05 7.63 19.65 26.92 
5.100 0.00 0.00 763.60 200.00 767.70 0.00 768.71 29.30 8.07 24.78 36.95 
5.100 " 0.00 0.00 763.60 250.00 768.19 0.00 769.38 31. 46 8.77 28.51 44.57 
5 .100 !j 0. 00 0.00 763.60 300.00 768.69 0.00 770.01 31. 98 9. 22 32.52 53.05 
0.000 0 0.00 0.00 0.00 o.oo o.oo o.oo o.oo 0.00 0.00 0.00 o.oo 
0.000 0 0.00 0.00 0. 00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 
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6,000 1.00 o.oo 0.00 763.60 25.00 76 5. 3 5 0.00 76 5. 4 5 6.26 2.58 9.69 9.99 
6.000 1.00 0.00 o.oo 763.60 50.00 765.91 0.00 766.10 8.24 3.53 14.17 1 7. 42 
6.000 1.00 0.00 0.00 763.60 75.00 766.48 0.00 766.72 8.97 3. 92 19.15 25.04 
6.000 1.00 0.00 0.00 763. 60 100.00 766,99 0.00 76 7. 26 8.40 4.18 23.95 34. 51 
6.000 1.00 o.oo 0.00 763.60 150.00 767.78 0.00 768.12 8.65 4. 74 31. 65 51. 01 
6.000 1.00 0.00 o.oo 763.60 200.00 768.47 0.00 76 8. 89 9.07 5.21 38.38 66.39 
6.000 1.00 0.00 0.00 763.60 250.00 769.12 0.00 76 9. 60 9.26 5.56 44.96 82. 14 
6.000 1.00 0.00 0.00 763.60 300.00 769.71 0.00 770.25 9.54 5.88 51. 03 97.15 
0.000 0.00 0.00 0.00 0.00 0.00 0 .oo 0.00 0.00 0.00 0.00 0.00 o.oo 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

23.620 10.00 771. so 770.00 761.70 25.00 76 5. 4 8 0.00 765.48 0.03 0. 3 3 75.52 146.57 
2 3. 6 20 10.00 771. so 110.00 761.70 50.00 766.16 0.00 766.16 0.07 0.56 89.08 186.91 
23.620 10.00 771.50 770. 00 761.70 75.00 766.78 0.00 766.79 0 .11 0. 74 101.60 226.23 
23.620 10.00 771. so 770.00 761.70 100.00 767.32 0.00 76 7. 34 0.15 0.89 112.44 261.65 
23. 620 10.00 771. so 770.00 761.70 150.00 768.20 0.00 768.22 0.22 1.15 130.05 321.46 
23.620 10. 0 0 771. so 770.00 761.70 200.00 768.98 0.00 769.01 0,28 1.37 145.56 376.17 
23.620 10. 0 0 771. so 770.00 761.70 250.00 769.69 o.oo 769.73 0. 34 1. 56 159.82 427.90 
23.620 10.00 771.50 770.00 761.70 300.00 770.35 0.00 770.40 0.79 1.81 165.92 336.76 

0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 
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SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

0.100 25.00 757. so 0.00 o.oo 0.00 19.96 o.oo 
0.100 50.00 757.50 0.00 o.oo 0.00 19.96 o.oo 
0.100 75.00 757.50 0.00 o.oo 0.00 19.96 o.oo 
0.100 100.00 757. 50 0.00 0. 00 0.00 19.96 o.oo 
0.100 150.00 757. so 0.00 0. 00 o.oo 19.96 o.oo 
0.100 200.00 757.50 0.00 o.oo 0.00 19.96 o.oo 
0.100 250.00 757. so 0.00 o.oo 0. 00 19.96 0.00 
0.100 300.00 757.50 0.00 o.oo 0.00 19.96 o.oo 
0.100 400.00 757. so o.oo 0. 00 0.00 19.96 o.oo 
0.100 400.00 757.50 0.00 o.oo 0.00 19.96 o.oo 

1. 000 25.00 757.41 0.00 -0.03 o.oo 10. 11 20.00 
1.000 50.00 757.35 -0.12 -0.15 0.00 10 .11 20.00 

• 1. 000 75.00 757.40 0.05 -0.10 0.00 10 .11 20.00 . 1.000 100.00 757.65 0.25 0,15 0.00 10 .11 20. 00 . 1.000 150.00 758.11 0.46 0. 61 0.00 10.11 20.00 . 1.000 200 .00 758.51 0.41 1.01 0.00 10.12 20.00 

• 1. 0 0 0 250 .00 758.89 U, .JO 
. . . . .. 10.12 20.00 ... _.,,. U,UU 

• 1. 0 00 l O 0 .00 759.25 0.36 1.75 0.00 10.13 20.00 
• 1. 0 0 0 J_QQ .oo 759.91 0.66 l.41 0.00 10.13 20.00 . L.000 (I)•) •}I) 759.91 0.00 2.41 o.oo 10.13 20.00 

1. l 00 ?57.47 0.00 0. 00 0.00 10.10 100.00 . 1. 10 0 757. 72 0.24 0.37 0.00 10.10 100.00 
• 1. 10 0 758.00 0.28 0.60 0.00 10 .11 100.00 
• 1.100 758.25 0.25 0.60 0.00 10 .11 100.00 
• 1.100 758.71 0.46 0. 60 0.00 10.11 100.00 . 1. l 00 759.11 0. 41 0.60 0.00 10.12 100.00 
• 1. 10 0 759.49 0.38 0.60 0.00 10.12 100.00 . 1.100 759.85 0. 36 0.60 0.00 10.13 100.00 

1. 100 761.14 1.29 1. 23 0.00 10.14 100.00 
1. 100 161.14 0.00 1.23 0.00 10.14 100.00 

. 1. 2 0 0 757.99 0.00 0.51 0.00 9.98 100.00 

• 1. 2 0 0 :") 758.32 0.33 0.60 0.00 10.10 100.00 

• 1 . 2 0 0 758.60 0.28 0.60 0.00 10.11 100.00 
I. 2 O o i_1),) . ;}IJ 758.85 0.25 0.60 o.oo 10.11 100.00 . 1. 2 0 0 ~ ::: ,J . •) IJ 7 59. 31 0.46 0.60 o.oo 10.11 100.00 . 1. 2 0 0 759.71 0. 41 0.60 0.00 10. 12 100.00 
1. 2 0 0 .. jl) 760.09 0. 38 0.60 0.00 10.12 100.00 

• 1. 2 o o 760.45 0.36 0.60 0.00 10.13 100.00 
i. 2 0 0 761.61 J. • J.O 

. ., 0.00 10.14 100.00 .... '110 

1. 2 0 IJ 161.61 0.00 0.46 0.00 10.14 100.00 
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SECNO Q CWSEL DIFWSP DIFWSX DIF'KWS T-OPWI:O XLCH 

• 1.300 25.00 758,59 0.00 0.60 0.00 9.98 100.00 
• 1.300 50.00 758.92 0.33 0.60 0.00 10.10 100.00 
• 1.300 75.00 759.20 0.28 0,60 0.00 10.11 100.00 . 1.300 100.00 759.45 0.25 0.60 0.00 10.11 100.00 
• 1.300 150.00 759.91 0,46 0.60 0.00 10.11 100.00 
• 1.300 200.00 760.31 0.41 0.60 0.00 10.12 100.00 
• 1.300 250.00 760.69 0.38 0.60 0.00 10.12 100.00 
• 1.300 300.00 761.05 0.36 0.60 0.00 10.13 100.00 

1. 300 400.00 76 2. 11 1.06 0.50 0.00 10 .14 100.00 
1.300 400.00 762.11 0.00 0.50 0.00 10 .14 100.00 

. 1.400 25.00 759.19 0.00 0.60 0.00 9.98 100.00 
• 1.400 50.00 759.52 0.33 0.60 0.00 10.10 100.00 
• 1~400 75.00 7 59. 8 0 0. 28 0.60 0.00 10. 11 100.00 . 1.400 100.00 760.05 0.25 0.60 0.00 10 .11 100.00 . 1.400 150.00 760.51 0.46 0.60 0.00 10 .11 100.00 
• 1.400 200.00 760.91 0.41 0.60 0.00 10.12 100.00 . 1,400 250.00 761.29 0.38 0.!50 0.00 10.12 100.00 

I • 1.400 300.00 761.65 0.36 0.60 o.oo 10. 13 100.00 
1.400 400.00 762.63 0.98 0.53 o.oo 10.14 100.00 
1.400 400.00 762.63 0.00 0.53 0.00 10.14 100.00 

2.000 ..:.;;;, . vu 760.16 u,uu .L. vu v.vv ; • 0 4 270.00 
2 . 0 0 0 50. l)Q 760.54 0.36 1. 03 0.00 9. 12 270.00 
2.000 75.U0 760.85 0. 31 1.05 0.00 9. 20 270.00 
2.000 1 r) •) •) rJ 761.15 0.30 1.10 0.00 9.26 270.00 
2.000 ~ 5 ,:, )1) 761.76 0.61 1.25 0. 00 9.40 270.00 
2.000 762.40 0.63 1. 48 0. 00 9.55 270.00 
2.000 763.03 0.63 1. 74 0.00 9.70 270.00 
2.000 763.67 0.64 2.02 0.00 9. -84 270.00 
2.000 76 4. -8 2 1.15 2 .18 0.00 10. 11 270.00 
2 . 00 0 764.82 0.00 2.18 o.oo 10. 11 270.00 

2 . 10 0 760.30 0.00 0.12 0. 00 9.05 34.00 
2 . 10 O 760.67 0. 38 0.13 0. 00 9.13 34.00 
2 . 10 0 761. 03 0.36 0.18 0.00 9. 21 34.00 
2 . 10 0 LI ,:, 761.29 0.25 0.13 0.00 9.27 34.00 
2.100 761.88 0.59 0.12 0.00 9. 41 34.00 
2.100 762.47 0.59 0. 07 0.00 9. 54 34.00 
2 . 100 763.09 0.63 0.07 0.00 9.69 34.00 
2.100 763.73 0.63 0. 06 0. 00 9. 8 3 34.00 

I 
2 . 10 0 764.87 1.14 0.05 0, 00 10.10 34,00 
2 . 10 0 . ) 764.87 0.00 0.05 0.00 10. 10 34.00 
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3. 000 25.00 760.36 0.00 0.06 0.00 8. 74 1.00 
3. 000 50.00 760.87 0.51 0.19 0.00 10.10 1.00 
3. 000 75.00 761.24 0.37 0.21 o.oo 10 .11 1.00 
3.000 100.00 761.59 0.35 0.30 0.00 10 .11 1.00 
3.000 150.00 762.08 0.49 0.20 0.00 10.12 1.00 
3.000 200.00 76 2. S 1 0.49 0.10 0.00 10 .13 1.00 
3.000 250.00 763.08 0.51 -0.01 0.00 10.13 1.00 
3.000 300.00 763.67 0.59 -0.05 o.oo 10.14 1.00 
3.000 400.00 764.73 1.06 -0.14 0.00 10.16 1.00 
3.000 400.00 764.73 0.00 -0.14 0.00 10.16 1.00 

• 3.100 25.00 760.55 0.00 0.19 0.00 7. 87 100.00 
3.100 50.00 761.00 0. 4 5 0 .13 0.00 9. 71 100.00 
3.100 75.00 761.38 0.37 0.14 0.00 10.10 100.00 
3.100 100.00 761.72 0.34 0 .13 0.00 10 .11 100.00 
3.100 150.00 762.25 0.53 0.17 0.00 10.12 100.00 
3.100 200.00 762.76 0.51 0.19 0.00 10.12 100.00 
3.100 250.00 763.29 0.53 0.21 0.00 10 .13 100.00 
LlOO 300.00 763.89 0.60 0.22 0.00 10.14 100.00 
3. 10 0 400.00 764.99 1. 09 0.26 0.00 10.15 100.00 
3. 10 0 400.00 764.99 0.00 0.26 0.00 10.15 100.00 

• 3.150 25.00 761.65 o.oo 1.10 0.00 7. 87 200.00 
3. 150 50 . 1)0 762.08 0.43 1.08 0.00 9.63 200.00 

• 3.150 75 .00 762.37 0.28 0.99 0.00 10.10 200.00 
• 3 . 15 0 L •Ji;, . 1)1) 762.62 0.25 0.90 0.00 10.11 200.00 
• 3. 15 0 l ': •i ,,, 763.06 0.44 0.81 0.00 10.11 200.00 
• 3. 15 0 763.46 0.40 0.70 0.00 10. 12 200.00 
• 3.150 .,,) 763.84 0.38 0.55 0.00 10.12 200.00 

3.150 :·) 764.35 0.51 0.46 0.00 10.13 200.00 
3. 150 765.50 1.15 0.51 0.00 10.15 200.00 
3. 150 765.50 0.00 0.51 0.00 10.15 200.00 

• 3. 20 0 762.75 0.00 1.10 0.00 7. 87 200.00 
3. 2 O 0 763.18 0.43 1.10 0.00 9.63 200.00 

• 3. 2 0 0 763.47 0.28 1.10 0.00 10.10 200.00 
• 3.200 763.72 0.25 1.10 0.00 10 .11 200.00 
• 3 • 2 0 0 ,; 764.16 0. 44 1.10 0.00 10 .11 200.00 
• 3. 2 0 0 764.56 0.40 1.10 0.00 10.12 200.00 
• 3. 2 0 0 ,) 764.94 0.38 1.10 0.00 10. 12 200.00 

3. 2 0 0 ,; 765.28 0.33 0. 9 2 0.00 10.13 200.00 
3.200 0 766.19 0. 91 0.69 0.00 10.14 200.00 
3. 2 0 0 G 766.19 0.00 0.69 0.00 10.14 200.00 
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3.300 2S.00 763.4S o.oo 0.70 0.00 8.88 200.00 
3.300 S0.00 763.91 0.46 0.72 0.00 10.10 200.00 
3.300 75.00 764.27 0.36 0.80 0.00 10.11 200.00 
3.300 100.00 i64.61 0.33 0.89 ().00 10.ii 200.00 
3.300 150.00 76S.22 0.62 1.06 0.00 10.12 200.00 
3. 30 0 200.00 76S.79 0.57 1. 24 0.00 10.13 200.00 
3.300 2S0.00 766.33 0.53 1. 39 0.00 10.14 200.00 
3. 300 300.00 766.86 0.54 1.59 0.00 10.14 200.00 
3. 300 400.00 767. 74 0.88 1.55 0.00 10.16 200.00 
3. 300 400.00 767.74 o.oo 1.55 0.00 10.16 200.00 

3. 350 25.00 763.80 0.00 0.3S 0.00 8.49 200.00 
3.350 50.00 764.26 0.46 0.36 0.00 10.10 200.00 
3. 3 50 75.00 764.62 0.36 0.35 0.00 10 .11 200.00 
3. 3 so 100.00 764. 96 0.34 0.3S 0.00 10 .11 200.00 
3.350 150.00 765.59 0.64 0.37 0.00 10.12 200.00 
3.350 200.00 766.19 0.60 0.40 0.00 10.13 200.00 
3.350 250.00 766.76 0. 57 0.44 0.00 10.14 200.00 
3. 3S0 300.00 767.35 0.59 0.49 0.00 10.14 200.00 
3.350 i.J 00. 00 768.38 1.03 0.64 0.00 10.16 200.00 
J.350 400.00 768. 38 0.00 0.64 0.00 10.16 200.00 

. 3. 3 9 C O< on 763.87 o.oo 0.07 0.00 8.77 0.10 

I 
., • vu . 3. 39 0 50 . 00 764.34 0.47 o.oe 0.00 10.10 0.10 

3.390 75 . 00 764.71 0.37 0.09 0.00 10 .11 0.10 
• J. J 90 LOI) ') I) 76 S. 06 0.35 0.10 0.00 10.11 o. J 0 

J. J 90 L::,:, lr) 765.71 0. 66 0.12 0.00 10.12 0.10 

I 
. 3. 3 9 0 766.34 0.63 0.15 0.00 10.13 0.10 
• 3. 3 9 O 766.94 0.60 0.18 0.00 10.14 0.10 
• 3. J 9 0 ,) 767.57 0.63 0.22 0.00 10.15 0. 10 . 3.390 973.58 206.01 205.20 0.00 10.31 0. 10 . 3.390 973.58 o.oo 205.20 0.00 10.31 0 .10 

I 3. J. 0 0 764.01 o.oo 0.14 0.00 9.75 30.00 
3. J. 0 0 764.50 0.49 0.16 0.00 10 .11 30.00 
3. '10 0 764.89 0.38 0.17 0.00 10.11 30.00 
3. 4 0 0 i. lj 765.24 0.3S 0 .18 0.00 10.12 30.00 
3. 4 00 L ~' . ,),j 765.89 0.6S 0.18 0.00 10.13 30.00 
3 . '1 0 0 766.52 0.62 0.17 0.00 10.13 30.00 
3. 4 0 0 : s 767.11 0.60 0.17 0.00 10. 14 30.00 
3. '10 0 2 1) 767.73 0.62 0.16 0.00 10.1S 30.00 
3. 4 0 0 ;111 . ;J l) 973.58 205.85 0.00 0.00 10.31 30.00 
3. :! 0 0 . ;Jl) 973.58 o.oo 0.00 0.00 10.31 30.00 
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4.000 25.00 763.96 o.oo -0.05 0.00 8.80 1.00 
4.000 50.00 764.44 0.48 -0.07 0.00 8.81 1.00 
4.000 15.00 764.80 0.37 -0.08 0.00 8.81 1.00 
4.000 100.00 765.15 0.34 -0.09 0.00 8.82 1.00 
4.000 150.00 765.80 0.65 -0.09 0.00 8.82 1.00 
4.000 200.00 766.43 0.64 -0.08 o.oo 8.83 1.00 
4.000 250.00 767.05 0.62 -0.06 0.00 8.84 1.00 
4.000 300.00 767.70 0.65 -0.04 0.00 8.85 1.00 
4.000 400.00 97 3. 58 205.89 0.00 0.00 9.01 1.00 
4.000 400.00 97 3. 58 0.00 0.00 0.00 9.01 1.00 

• 4.010 25.00 764.10 0.00 0.14 0.00 8.80 0. 01 
• 4.010 SO.OD 764.58 0.48 0.14 0.00 8.81 0. 01 
• 4. 010 75.00 764.94 0.37 0.14 0.00 8.81 0. 01 
• 4.010 100.00 765.29 0. 34 0.14 0.00 8.82 0. 01 
• 4.010 150.00 765.94 0.65 0.14 0.00 8.83 0.01 
• 4.010 200.00 766.57 0.64 0.14 0.00 8.83 0.01 

4. 010 250.00 767.19 0.62 0.14 0.00 8.84 0.01 
• 4.010 300.00 767.84 0.65 0.14 0.00 8.85 0.01 

0.000 0.00 0.00 -767.84 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

• 4. 100 2 5 . 0 0 764.91 0.00 0. 81 0.00 8. 23 250.00 
• 4.100 5 0 . 0 0 765.30 0.39 0.72 0.00 8.80 250.00 

4.100 75 .00 765.60 0.30 0.65 0.00 8.81 250.00 
• 4.100 1)() 1)1) 165.88 0.28 0.59 0.00 8.81 250.00 
• 4. 100 ,,, 766.31 0.49 0.43 0.00 8.82 250.00 

4 . 10 0 766.96 0.60 0 .39 0.00 8.82 250.00 
4 . 10 0 :,1) 761.51 0.60 0.38 0.00 8.83 250.00 
4.100 ,,., .. ") 768.19 0.63 0.36 0.00 8.84 250.00 
0.000 0.00 -168.19 0.00 0.00 0. 00 0.00 
0. 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 

4.110 764.92 0.00 0.01 0.00 8.26 1.00 
4. 110 765.30 0.38 0.01 , 0. 00 8.80 1.00 
4.110 765.61 0.30 0.01 0.00 8.81 1.00 
4. 110 ')IJ 765.89 0.28 0.01 0.00 8.81 1.00 
4. 110 : ,.) . )Ii 766.39 0.51 0.03 0.00 8.82 1.00 
4. 110 'J,: . ;,:, 766.91 0.58 0.01 0.00 8.82 1.00 
4. 11 O )1) 761.51 0.60 0.00 0.00 8. 8 3 1.00 
4. 110 I),) i;) 768.20 0.63 0.00 0.00 8.84 1.00 
0.000 ] . •)1) 0.00 -168.20 0.00 0.00 0.00 0.00 
0. 0 0 0 } .•)I) 0.00 0.00 0.00 o.oo 0.00 0. 00 
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5.000 25.00 765.04 0.00 0.12 0.00 6. 2 5 1.00 
• 5.000 50.00 765.27 0.22 -0.04 0.00 6.42 1.00 
• 5.000 75.00 765.65 0.38 0.04 0.00 6.46 1.00 
• 5.000 100.00 765.98 0.33 0.10 0.00 6.50 1.00 
• 5.000 150.00 766.64 0.66 0.25 0.00 7.61 1.00 
• 5.000 200.00 767.13 0.49 0.16 0.00 7.71 1.00 
• 5.000 250.00 767.58 0.45 0.01 o.oo 7.80 1.00 
• 5.000 300.00 768.01 0.42 -0.19 0.00 7.88 1.00 

0.000 0.00 0.00 -768.01 o.oo 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

• 5.010 25.00 765.18 0.00 0 .14 0.00 6.41 0.01 
• 5. 010 50.00 765.44 0.25 0.17 0.00 6.44 0.01 
• 5.010 75.00 765.86 0.42 0.21 0.00 6.48 0.01 
• 5.010 100.00 766.22 0.36 0.24 0.00 7.52 0.01 
• 5.010 150.00 766.91 0.69 0.27 0.00 7.66 0.01 
• 5.010 200.00 767.43 0.52 0.30 0.00 7.77 0.01 
• 5.010 250.00 767.90 0.47 0.32 0,00 7.86 0.01 
• 5.010 300.00 768.33 0.42 0. 32 0.00 7.95 0.01 

0.000 0.00 0.00 -768.33 0.00 0.00 0.00 0.00 
0.000 0. 0 0 0.00 0.00 0.00 0.00 0.00 0.00 

5.100 C5 .00 765.22 0.00 0.04 0.00 6.40 35.00 
5.100 50 .00 765.55 0.33 0 .11 0.00 6.44 35.00 
5.100 75 .00 765.98 0.43 0.12 0.00 6.49 35.00 
5.100 LI)') . •)() 766.45 0.47 0.23 0.00 7.55 35.00 
s.100 L '; ,) )1) 161.0S 0.60 0.14 0.00 1.61 3S.00 
5.100 161.10 0.65 0.21 0.00 1.80 35.00 
5.100 .. ,,) 168.19 0.49 0.28 0.00 1.90 35.00 
S .100 2 1' • 168.69 0.50 0.36 0.00 8.00 35.00 
0.000 0.00 -168.69 0.00 0.00 0.00 0.00 
0.000 o.oo 0.00 o.oo 0.00 0.00 0.00 

E. 0 O O 165.35 o.oo 0.13 0.00 8.02 1.00 
6 . 0 0 0 16S.91 0. 56 0. 36 0. 00 8.10 1.00 
6 . 0 0 0 166.48 0. 51 0.50 0.00 9. 44 1.00 
6.000 l ,) 166.99 0.50 0.53 0,00 9.51 1.00 
6.000 l ,: . )'J 167.78 0.19 0.12 0.00 9.11 1.00 
6. 0 0 O :1) 168.41 0.69 0.77 0.00 9.94 1.00 
6. 0 0 0 )1) 169.12 0.65 0.93 0.00 10.10 1.00 
6. 0 0 0 );J 169.11 0.60 1. 02 0.00 10.25 1.00 
0.000 . ,Jo 0.00 -769. 71 0.00 0.00 0.00 0.00 
0.000 • •) I) o.oo 0.00 o.oo 0.00 0.00 0.00 
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23.620 25.00 765.48 0.00 0 .13 0.00 20.00 10.00 
23.620 50.00 766.16 0.68 0.25 0.00 20.00 10.00 
23.620 75.00 766.78 0.63 0.30 0.00 20.00 10.00 
23.620 100.00 767.32 0.54 0.34 0.00 20.00 10.00 
23.620 150.00 768.20 0.88 0.43 0.00 20.00 10.00 
23.620 200.00 768.98 0.78 0. 51 0.00 20.00 10.00 
23. 620 250.00 769,69 0. 71 0.58 0.00 20.01 10.00 
23.620 300.00 110. 35 0.65 0.63 0.00 20.01 10.00 
0.000 0.00 0.00 -770.35 0.00 0.00 0.00 0.00 
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 1. 000 PROFILE= ) CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 000 PROFILE= 3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO:i::: 1. 000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1. 000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1. 000 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 5 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE= 5 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 000 PROFILE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1. 000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.000 PROFILE= 7 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE=- 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 0 0 0 PROFILE= 8 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.000 PROFILE= 8 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= l. 000 PROFILE= 9 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l . O 00 PROFILE= 9 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= l . O O 0 PROFILE= 9 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1. 0 00 PROFILE=lO CRITICAL DEPTH ASSUMED 
CAUTION SECNO= , ') 1)0 PROFILE:::zlO PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= ) 1)0 PROFILE=lO 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SEC:TO= . ;_ ,)Q PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= _,)1) PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECrTO= ,•) PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC:,JU= ,, PROFILE= 3 CRITJ;CAL DEPTH ASSUMED 
CAUTION SEC!lO= - ii) PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:10= _•ii) PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= _11) PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:10= _,:,1) PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SEC:TO= - )I) PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:IO= >JO PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SEC:TO= . ;_ 1)0 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:TO= ~ l) () PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SEC:JO= . - 1) 0 PROF I LE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= . l.•)0 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= . .:. ,) 0 PROFILE=- 8 MINIMUM SPECIFIC ENERGY 

CAUTION SEC:10= : 00 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SEC:!C= . : •J l) PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION s::::c:;c = PROFILE=- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION s::::c::c = PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION s::::c::·: = PROFILE=- 2 MINIMUM SPECIFIC ENERGY 
CAUTION s;:;:c::.: = PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION s:::·::: >= PROFILE=- 3 MINIMUM SPECIFIC ENERGY 
CAUTION .s:::::; PROFILE== 4 CRITICAL DEPTH ASSUMED 
CAUTION SEC:; : : 0 PROFILE=- 4 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:: : ,_; 0 PROFILE= 5 CRITICAL DEPTH ASSUMED 
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CAUTION' SECNo~ 1. 200 ui,n•Tr_~- 5 ~T"TMTTM C:Dlr'rTVTt"' ENERGY 

I CAUTION SECl\10= 1. 200 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECl\10= 1.200 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 200 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECl\10= 1. 200 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.200 PROFILE= 6 CRI'l'iCAL DEPTH A~~Uftt;U 

CAUTION SECNO= 1.200 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1. 300 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 1 JllINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 300 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1. 300 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. 300 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 5 CRITICAL DE.PTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 6 CRITICAL DE.PTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.300 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.300 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1. )00 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= l. 3 0 0 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= L .. mo PROFILE:::, 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= L.~00 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= • 4 0- 0 PROFILE= 2 CRITICAL DE.PTH ASSUMED 
CAUTION SECNO-= '.()Q PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:TO= . !) 0 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECtTO= .!) 0 PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SEGTO= , I) Q PROFILE:::i 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= )I) PROFILE=- 4 MINIMUM SPECIFIC ENERGY 
CAUTION SEC('TOc:: ,o PROFILE= 5 CRITICAL DEPTH ASSUMED 

I 
CAUTION SECr-10= ._:)0 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= . ,,o PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SEGlO= ·~ f) PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:TO= .,){} PROFILE.::::z 7 CRITICAL DEPTH ASSUMED 
CAUTION SEGJO= .,)() PROFILE::::i 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= • 1) 0 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SEC:TO= • 1) 1) PROFILE= 8 MINIMUM SPECI P'IC ENERGY 

CAUTION SEcrTO= ~ . !. ,) 0 PROP'ILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= ; . l I) 0 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SEC:!O= ,) PROFILE= I CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= 0 PROFILE=- 1 MINIMUM SPECIP'IC ENERGY 
CAUTION SEC:10= 0 PROFILE=- 2 CRITICAL DEPTH ASSUMED 
\..I\U4".LUl'I SEC:lO= PROFILE= z MINIMUM SPECIFIC ENERGY 
CAUTION SEC:JC= PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SEC::c= PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:j-:= PROFILE: 4 CRITICAL DEPTH ASSUMED 
CAUTION SE::::= PROFILE: 4 MINIMUM SPECIFIC ENERGY 
CAUTION SE·:::.:= 0 PROFILE= 5 CRITICAL DEPTH ASSUMED 
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CAUTION StCNO= L!50 PROFILE=- 5 MTNTMtJM SPECIFIC ENERGY 
CAUTION SECRO= 3.150 PROFILE"" 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO::::i 3.150 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECRO= 3.150 PROP'ILE:::11 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.150 PROFILE=- 7 MINIMUM SPECIFIC ENERGY 

CAUTION SECRO= 3.200 PROP'ILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 200 PROFILE=- 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECRO= 3.200 PROFILE= 2 MINIMUM SPECIFIC &NERGY 
CAUTION SE:CNO= 3.:200 PROFILE= 3 CRITICAL DEPTH ASSUPUtD 
CAUTION SECNO= 3. 200 PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3. 200 PROFILE=- 5 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 6 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 7 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.200 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.200 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

NOTE SECNO= 3.390 PROFILE=- 1 WSEL BASED OR XS LINE 
NOTE SECNO= 3.390 PROFILE= 2 WSEL BASED OR XS LINE 
NOTE SECNO= .390 PROFILE= 3 WSEL BASED ON XS LINE 
NOTE SECNO= .390 PROFILE= 4 WSEL BASED OR XS LINE 
NOTE SECNO= ' . 190 PROFILE= 5 WSEL BASED OR XS LINE 
NOTE SECNO= : ·:i 0 PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SECJO= . ,-.o PROFILE= 7 WSEL BASED ON XS LINE 
NOTE SECrTO= : ')0 PROFILE= 8 WSEL BASED ON XS LINE 
NOTE SEC:10= •:,1) PROFILE= 9 WSEL BASED ON XS LINE 
NOTE SEC~TO= PROFILE=lO WSEL BASED ON XS LINE 

NOTE SECNO= ' ~ •J PROFILE= 1 WSEL BASED OR XS LINE 
NOTE SEC:JO= ; l 1J PROFILE= 2 WSEL BASED OR XS LINE 
NOTE SEC:10= : ~ ,J PROFILE= 3 WSEL BASED OR XS LINE 
NOTE SEC:JOc:c .' ~ •) PROFILE:::,, 4 WSEL BASED OR XS LINE 
NOTE SEC!O= :, L •J PROFILE= 5 WSEL BASED OR XS LINE 
NOTE SEC:IO= ! ii} PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SEC:10= Ji,) PROFILE= 7 WSEL BASED OR XS LINE 
ROTE SECNO= l l I) PROFILE= 8 WSEL BASED OR XS LINE 

CAUTION SEC!TO= L 1) I) PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SEC:10= L 1:, 1J PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC:ro= PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC:To= L tJ rJ PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SEC:·IO= . - •) I) PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:10= PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION s:::c::c= PROFILE= 3 MINIMUM SPECIFIC ENERGY 
CAUTION SEC:::;= PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION s:::c::,: =< PROFILE= 4 MINIMUM SPECIFIC ENERGY 
CAUTION SE::::-~ c:: PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SEC::..: c: PROFILE= 5 MINIMUM SPECIFIC ENERGY 
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CAUTION SECNO= 5.000 PROFILE:::1 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5,000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE:: 4 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= s CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= s PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE:::r s 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 6 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE= 6 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 6 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 7 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 5.000 PROFILE:::r 7 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 5.000 PROFILE= 7 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 5.000 PROFILE= 8 CRITICAL DEPTH ASSUMED 
CAUTION SF;CNO= 5.000 PROFILE= 8 MINIMUM SPECIFIC ENERGY 

NOTE SECNO= 5.010 PROFILE= 1 WSEL BASED ON X5 LINE 
NOTE SECNO= 5.010 PROFILE= 2 WSEL BASED ON X5 LINE 
NOTE SECNO= 5. 0 10 PROFILE:::i 3 WSEL BASED ON X5 LINE 
NOTE SECNO= 5.010 PROFILE:::i 4 WSEL BASED ON XS LINE 
NOTE SE:CNO= 5 . 0 10 PROFILE=- s WSEL BASED ON XS LINE 
NOTE SECNO= .010 PROFILE= 6 WSEL BASED ON XS LINE 
NOTE SECNO= <) 10 PROFILE= 7 WSEL BASED ON XS LINE 
NOTE SEC!TO= l l O PROFILE= 8 WSEL BASED ON XS LINE 



- - - - - - - -
12-DEC-90 15:00:11 

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

·················································· 

- - - - - - - - - - -
PAGE 1 

THIS RUN EXECUTED 12-DEC-90 15:00:11 



1111111111111111111 · 
' OOBREAKOO 

1\ rn, INTY· I/.._, __ ,, I •• 

-

2) STUDY NAME: 
l/ .. . -- ~ . -- ... - ....:. " -- . .;a.,. ,-1\ B LAMf-\tOO, L..,\TI Ut--

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

. OO>l\f3<J800 

IIII IIII IIIII Ill llllll lllll llll llllll llllll lllll llllll 

IIII IIII IIIII Ill llllll ll~I IIII IIIIII IIIIII IIIII IIIIII 



• 

.. ;.. 

Federal Emergency Management Agency 
Washington, D.C. 20472 

Mr. James P. Gallogly 
Acting Public Works Director 

for the City of Kalamazoo 
Department of Public Works 
234 West Cedar Street 
Kalamazoo, Michigan 49007-5170 

Dear Mr. Gallogly: 

MAY 2 3 1992 

316 AD 
Case No.: 92-05-023R 
Community: City of Kalamazoo, 

Kalamazoo County, 
Michigan 

Community No.: 260315 

This is in'reference to the request, dated February 18, 1992, for a 
conditional Letter of Map Revision (LOMR) for the Arcadia Creek Reuevelopment 
Project in the City of Kalamazoo, Michigan. Our April 9, 1992, letter 
regarding this request indicated that additional data might be required to 
complete our review of the request. The data required to complete our review 
is listed on the enclosure. 

The required data should be submitted to the address below, within 30 days of 
the date of this letter . 

Dewberry & Davis , 
8401 Arlington Boulevard 
Fairfax, Virginia 22031 

Attention: Mr. Joseph Chapman 
Management Engineering and Technical 

Services Division 
(703) 849-0640 

The case number referenced above should be included on any correspondence 
regarding the request. Further action on the request has been suspended 
pending receipt of the additional data. 

After 90 days, the request will be treated as an original submittal and will 
be subject to all submittal/payment procedures, including the initial fee. 
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If you have any questions concerning FEMA policy, or the National Flood 
Insurance Program in general, please call Philip Myers of our Headquarters 
staff in Washington, D.C., at (202) 646-2755. 

Enclosure 

Sincerely, 

~~.~L-~"-
William R. Locke 
Chief, Risk Studies Division 
Federal Insurance Administration 

cc: The Honorable Beverly A. Moore, Mayor of the City of Kalamazoo 
Mr. n;omas J. Krasovec, P.E. 
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Case No.: 92-05-023R 
Community: City of Kalamazoo, 

Kalamazoo County, 
Michigan 

ADDITIONAL DATA REQUIRED TO SUPPORT A 
CONDITIONAL l.ETTF.R OF MAP REVISION REQUESTED 

Requestor: Mr. James P. Gallogly Dace: MAY 28 1992 

Based on our review of the submitted data, we have identified a number of 
con~ern~ that must be resolved before we can proceed with our review. The 
concerns are outlined below. 

1. The use of the split flow methodology to analyze the flow between 
the junction box and the Kalamazoo River is fundamentally correct, 
but we have noted two discrepancies with the input data. 

0 The discharge value of 350 
not used because the value 
from 9 to 11 and skips 10. 
the discharge value of 350 

cubic feet per second (cfs) was 
on field 2 of the Jl card changes 
This should be corrected so that 

cfs will be used. 

o Ten discharge values are defined on the QT cards, but the XS 
cards contain only nine values; therefore, the final profile 
is unable to find an XS value to correspond with the final 
discharge value, thus ca.using an error. 

Once these corrections have been made, please re-run the HEG-2 
model for the corrected rating curve. 

2. The split flow methodology LtSed to analyze the flow between the 
pond and- the junction box has been performed incorrectly: In 
order to perform the split flow analysis for this section 
correctly you would first have to compute values for a divided 
flow situation. These divided flow values would then be input as 
ra~ing r-urvPs fnr rhe splir flnw analysis_ 

3. 

The steps necessary to compute the divided flow analysis are 
outlined in Chapter 11, Section 9, of Ven Te Chow's Open Channel 
Hydraulics, dated 1959. T"ne example discussed in that section 
rlPc:r.rihPs -flnw p.::ic:sing ::m ic:l:.inrl, hnr t:.h;:ar-: situation i.s similar to 

the two-culvert scenario described in the submitted proposal. A 
copy of the section has been enclosed to help you in the calcula
tions. 

ThP tJp_~ t'nprf gp AvPn11P rn l VP rt- pyf"pn_c::. inn i .C::. 1 i nPrl W'i rh ;;i series of 
collector boxes, which are designed to collect the existing 
overland flow. Please submit an_analysis docume~ting that these 
collector boxes can adequately intake the discharges associated 
with the designed floods. 

In addition, please provide an explanation as to how the over 800-
foot wide floodplain is to be contained in the proposed culvert 
system. With this explanation, include topographic mapping 
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showing the proposed 100-year floodplain through the transition . 

National Flood Insurance Program (NFIP) regulations Subparagraph 
65.2(a)(2) states the following: 

To avoid discontinuities between the revised and 
unrevised flood data, the necessary hydrologic and 
hydraulic analyses submitted by the map revision 
requestor must be extensive enough to ensure that a 
logical transition can be shown_between the revised 
flood elevations, floodplain boundaries, and floodways 
and those developed previously for areas not affected 
by the revision. Unless it is demon~trated that it 
would not be appropriate, the revised and unrevis~d 
Base (100-year) Flood Elevations (BFEs) must match 
within one-half foot where such transitions occur. 

The proposed project results in a BFE of 779 feet at the upstream 
,end of the culvert extension (located at Westnedge Avenue). The 

BFE at Westnedge Avenue on the current effective Flood Insurance 
Rate Map is 786 feet. Please revise the submitted analysis to 
comply with the requirements of Subparagraph 65.2(a)(2) of the 
NFIP regulations, as noted above . 



• June 4, 1992 

Mr. Dan Morgan 
Michigan Depanment of Natural Resources 
Land & Water Management Division 
Flood Plain Regulations Section 
P.O. Box 30028 
Lansing, Michigan 48909 

RE: MDNR Project No. 89-12-0444 
Request for Permit Revision 

Dear Mr. Morgan: 

In reference to our telephone conversation on May 29, 1992, STS Consultants, Ltd. has prepared this 
letter and supponing documents to request a permit change for the project referenced above. 
Specifically, cl\anded conditions encountered during construction of the project have necessitated the 
need to change the original design in one area of the creek. The area of interest, stations 18+28 to 
19+40, included two 7 ft. 6 in. culvens to be jacked under the existing railroad. Railroad concerns 
have necessitated a change to a 12 ft. x 7 ft. box culven to be jacked under the railroad, instead of the 
culvens. The original design was shown on Drawing 303-1, which was submitted as part of the 
original permit for construction. 

In addition, since the box culvens have been removed, the grade from station 18+28 to station 23+50 
has also been modified to smooth the creek invert. 

With this letter you will find a revised HEC-2 analysis for the entire creek, which includes the revised 
cross-sections. In addition, tables included in the original submittal have been revised to show the 
new flood elevations, taking into account the revi~ed construction. 

Finally, regarding the revised design drawings, STS will forward the revised design drawings 
indicating removal of the twin culven system and the new channel invens as soon as they are 
available. 

As construction of the creek is currently underway. your 11mely review of this matter would be greatly 
appreciated. If you have any questions or concerns regarding this letter or the attached information, 
please contact me at your earliest convenience. 

Sincerely, 

Bernard B. Sheff, P.E. 
Principal Enginee~ 
Regional Office Manager 

~ch 

cc: Jim Gallogly 
Calvin Jones 
Ken Nacci 

enc: Revised HEC-2 Analysis 
Revise i Tables 

STS Consultants Ltd. 
Consulting Engineers 

3340 Ranger Road 
Lansing Michigan 48906 
517.321 4964/Fax 517 321 2132 



• 
FIS Cross 
Section 
Designation 

NA
1 

NA 

NA 

A 

• ~- B 

NA 

NA 

C 

NA 

D 

NA 

•• E 
-y 

NA 

REVISED TABLE I 
CROSS-SI;:CTION CROSS REFERENCE 

ARCADIA CREEK PROJECT 
(revised 6/1/92) 

STS Feasibility STS Design 
Designation Designation Description 

NA 0.01 (POB Phase I) Outlet to 

Kalamazoo River 

NA 4.3 Harrison St. crossing 

NA 10.0 Walbridge St. 

1.46 NA Michigan Ave. bm Porter St. 
and Walbridge St. 

2.6 NA Michigan Ave. bm Porter St. 
to Pitcher St. 

NA 18.50 12 ft x 7 ft. concrete box 
to be jacked under Conrail 
crossing 

NA 22.51 Kalamazoo St. crossing 

4.2 NA Between Edwards and Pitcher 
(100 downstream sta. 28+56) 

NA 28.56 Downstream limit of pond 
begin I 2 ft. x 8 ft. concrete 
box culvert 

9.0 NA. 

NA 32.07 U psrream limit of pond 

11.0 NA 

NA 34.71 Upsrream face of Burdick mall 
culvert 
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FIS Cross 
Section 
Designation 

F 

NA 

NA 

G 

NA 

NA 

REVISED TABLE 1 
CROSS-SI;:CflON CROSS REFERENCE 

ARCADIA CREEK PROJECT 
(revised 6/lf)2) 

Continued 

STS Feasibility STS Design 
Designation Designation Description 

19.0 Just downstream of sta. 35+00 

NA 38.05 Downstream face of Rose St. 
crossing 

41.59 18 ft downstream of FIS cross 
section F (Church St.) 

NA 45.87 Upstream face of Park St. 
crossing 

29.0 45.97 44 ft upstream 

NA 48.33 Downstream face of Cooley St. 
crossing 

NA 51.55 Downstream limit ofWestnedge 
interceptor syustem (POE Phase 
II) 

1 
NA= No applicable cross-section 
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Design Cross-Section 

0.01 

4.3 

10.0 

18.f.0 

22.51 

28.56 

32.07 

34.71 

38.05 

41.59 

45.87 

45.97 

48.33 

51.55 

REVISED TABLE 2 
DESIQN CROSS-SECTION 

FLOOD ELEVATION SUMMARY 
ARCADIA CREEK PROJECT 

(revised 6/lf)2) 

10-year 50-year 100-year_ 

757 .50 757.50 757.50 

760.49 761.54 761.83 

761.72 762.93 763.35 

763.48 764.88 765.33 

764.33 765.49 765.95 

767.26 768.58 768.99 

768.29 769.34 769.92 

771.91 772.92 773.37 

772.83 773.87 774.31 

774.45 775.49 775.92 

774.52 775.59 776.05 

774.53 775.59 776.05 

775.96 777.01 777.44 

777 .17 778.22 778.66 

500-year 

757.50 

762.59 

764.22 

767.40 

769.14 

77i.38 

772.48 

774.32 

775.13 

776.88 

777.32 

778.33 

778.31 

779.63 
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· -·--~:--::"-Mr: Bernard B. Sheff 
STS Consultants, Ltd. 
3340 Ranger Road 
Lansing, Michigan 48906 

R 1026 
2/92 

Dear Mr. Sheff: 

Re: MDNR Permit No. 89-12-444 
Arcadia Creek 
Kalamazoo County 

We have received your letter and report dated June 4, 1992, requesting an amendment to 
construction authorized by the above referenced Michigan Department of Natural Resources 
pP:rmit _ 

This letter serves to amend permit 89-12-444 as follows: .., 

Between stations 18+28 and 19+40, replace the previously authorized t.vin 7'-6" _ 
culverts with one 12' x 7' box culvert to be jacked under the railroad. The original 
design was on Drawing 303.1. 

You are reminded that all conditions as set forth in the onginal permit remain in fuli force, and 
that this letter must be made part of your permit to be kept at the site of the work and available 
for inspection at all times during the duration of the project or until the date of expiration. This 
revision does not obviate the need for other federal, state and/or local permits as may be required 
by law. 

Should you have any questions, please contact this office. 

MAD:cjr 

Sincerely, 

'-177u~&------ ;;;:>,uA~ 
u u 

Mary Ann Dolehanty 
Floodplain Regulation 
Land and Water Management Division 
517-335-3190 

cc: Kalamazoo Downtown Development Authority 
Ms. Kirn Rice, District 12 LV/MD Office 
District 12 Law Supervisor 
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Computation Sheets and Data Analysis 
Michigan Department of Natural Resources 
for Permit #89-12-0444 

Westriedge- Collector Sys-tern 
Arcadia Creek 

Kalamazoo Downtown Development Authority 



August I , I 990 

Mr. Dan Morgan 
Flood Plain Control Unit 
Land and Water Management Division 
Department of Natural Resources 
Mason Building 
Box 30028 
Lansing, Michigan 48909 

RE: Arcadia Creek Project; Westnedge Collector System - Permit #89-12-0444 

I 

Dear Dan: 

Following are data and computations documenting the hydraulic performance of the 
Westnedge Collector System for the Arcadia Creek project. These data and computations 
are in fulfillment of the Department of Natural Resources Permit #89-12-0444 issued 
September 15, I 989. 

• The Westnedge Collector System is the upstream limit of the Arcadia Creek project. The 
'J collector system is designed to channel overland flooding from Elm Street to Westnedge 

Avenue into the proposed Arcadia Creek System. Overland flow occurs between Elm Street 
and Westnedge Avenue during major storm events when the capacity of the existing Arcadia 
Creek is exceeded. 

• • 

Construction drawings based upon these data and computations are being sent to you under 
separate cover. If you have any questions concerning this transmittal. please do not 
hesitate to contact me at 321-4964. We would appreciate a prompt review so that the 
contractor for this project can begin as soon as possible. 

Sincerely, 

STS CONSULTANTS LTD. 

David Hendershott, E.l.T. 
Assistant Project Engineer 

cc: Kim Rice 
Land and Water Management Division 
Department of Natural Resources 
P.O. Box 355 
Plainwell, Michigan 48080 
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WESTNEDGE COLLECTOR SYSTE~: 

Perform hydraulic analysis for Westnedge Avenue 
storm sewer. This sewer will channel overland 
flood flows into the new Arcadia Creek corridor. 
Flood flow distribution along the westnedge sewer 
was obtained from and overland flooding analysis 
which is the subject of a separate computation 
sheet package. 

The system was designed to accomodate the 100-yr 
flood with minor ponding at inlet grates. The 
hydraulic analysis begins downstream of westnedge 
Avenue at the central spline of the new creek. 

- - - - - -... -

by WJW 

• '..."' -
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METHODLOGY: 

Hand computations were performed to evaluate the 
necessary storm sewer size, and auxillary 
structures for the Westnedge Avenue sewer. The 
concept_plan and profile views are provided on the 
pages l and _J_. Follwing is a descrition of the 
computation methodology and procedure: 

1. Evaluate tail water where Westnedge Ave. sewer 
,4~,..,..},,,.,,,,...~,...,.. •- • >-- new ... - ........ 1. --- ........ .: ,.;i ... -u..L.:i....,uo.i..":1c;::, ~u 1.-lJC .._,.1-.CCI\. \,,,U'- I,. .LUU.&.• 

2. Evaluate head loss relationships at all bends, 
confluences, transitions, etc. 

3. Compute friction loss and other losses for 
various sewer sizes. . 

4~ configuration 
. ... 

Select sewer which will 
accomodate 100-yr discharge. 

5. Provide design input to minimize losses. 
6. Evaluate catch basin requirements from a 

L __ ...:i ____ -, ~ - -------- _ _.__. ___ .... ,._ nyaz:-au.LJ.C perspect:ive . 

'" -
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PROJECT: Arcadia Creek 
SUBJECT:Design of Westnedge Collector system 
DATE:4/11/90 

REACH DESCRIPTION 

TAILWATER 
TRANSITION BOX 1 
REACH 1 
COLLECTOR BOX 2 
REACH 2 
COLLECTOR 1 
REACH 3 
REACH 4 
REACH 5 
REACH 6 
REACH 8 
INTAKE 8 

Q 

985 
985 
680 
680 
448 
448 
216 
180 
I 4 4 
1 08 

36 
36 

SIZE R 

OPEN CHANNEL 
22'x7' 2.52 
l8'X7' 2.36 
l9'X6' 2.28 
2-8'X4' 1.30 
22•x6• 2.36 
8'X4' 1.30 
8'X4' 1.30 
8'X4' 1.30 
8'X4' 1.30 

36" DIA. 0.75 
3'X6' 1.20 

Q= discharge per reach {cfs) 

L 

28 
85 
25 
52 
8 
74 
55 
33 
53 

135 
1 

R= hydraulic radius (area/wetted perimeter) 
L= reach length (ft.) 
Kc= contraction coefic1ent 
Kexp= expansion coeficient 
Kp= pier coefic1ent 
Kf= friction coef1c1ent 

HYDRAULIC ANALYSIS SUMMARY 
---=----=--=---=--=-==-==-

Kc Ku:p I Kb Kp Kf Kjunc 

0.00 0.50 
0.00 0.03 
0.00 0.00 
o.oo 0.03 
0.70 o.oo 
0.00 0.26 
0.00 0.00 
o.oo o.oo 
0.00 0.00 
o.oo 0.10 
0.00 1.00 

0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.15 

,0.00 
o.oo 
0.00 
0,30 
0.00 

0.00 
o.oo 
0.15 
0.05 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
0.00 

0.03 
0 .11 
0.03 
0.15 
0.01 
0.22 
0.16 
0.10 
0.16 
0.83 
0.00 

0.50 
o.oo 
0.00 
0.00 
o.oo 
0.20 
0.20 
0.20 
0.20 
o.oo 
0.00 

Ksum 

1.03 
0. 14 
0.19 
0.23 
0.71 
0.83 
0. 36 
0,30 
0.36 
1. 23 
1.00 

A V 

146.0 6.7 
118.0 5.8 
114.0 6.0 
62.20 7.2 
132.0 3.4 
31.10 6.9 
31.10 5.8 
31.10 4.6 
31.10 3.5 

7.07 5.1 
7.07 5.1 

SUH OF HEAD LOSS= 
Kmisc= miscelaneous head loss coaficients 
Kjunc= jucnt1on loss coefiecient 
Ksum= sum of K coeficients 
A= cross sectional area (ftA2) 
V= velocity, (fps) 
HEAD LOSS= Ksum • VA2/2g (ft.) 
ELEVATION= elevation of hydraulic grade line (ft.) 

JOB N0.:1069 
f PAGE: 
BY:deh cHg BY: 

HEAD LOSS ELEVATION 

0. 73 
0.07 
0.10 
0,19 
0.13 
o.62 
0.19 
0.10 
o.o, 
0.50 
0.40 

3.10 

780.00 
780. 73 
780.80 
780.91 
781.10 
781.22 
781. 85 
782.03 
782.13 
782.20 
782.69 
783.10 

• 
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SECNO XLS:H ELTRD ELLC ELMIH Q CWSEL CRIWS £G 10'"KS VCR AREA .OlK 

0.500 4, 00 763.00 762.00 755.00 544.53 759.79 0.00 761. 18 18.44 9. 4 4 57.66 126.80 
0.500 4. 00 763.00 762.00 755.00 746.15 760,16 o.oo 762.41 28.JJ 12.02 62.06 140.18 
0.500 4.00 763.00 762.00 755.00 841.54 760.34 760.)4 763.02 33.02 13. 13 64.09 146.45 
0.500 4.00 763.00 762.00 755.00 97 6. 3 3 760.88 760.88 763.85 3 4, 2 8 13. 83 70.59 166.76 

1.000 s6.oo 764.20 762.09 755.09 54 4. 5 3 759,88 o.oo 761. 27 18. 5 3 9. 4 6 57. 5 6 126.51 
1.000 50.00 764. 20 762.09 755.09 746.15 760.53 0.00 762.56 24.73 11. 44 65. 2 S 150.04 
1. 000 50.00 764. 20 762.09 755.09 841.54 761.08 760.43 763.21 2 4. 2 8 11. 71 71. 86 170.79 
1.000 50.00 764.20 762.09 755.09 97 6. 3 3 761.73 0.00 764.06 2 4, 8 4 12.25 79.70 195.89 

1. 2 50 2 5. 00 i65.90 762. U, 755.14 544.SJ 759.93 0.00 i61.32 l B, 5 9 
,_ 

9. 4,' 57. 49 126.30 
1. 250 25.00 765. 90 762.14 755.14 746.15 760.66 0.00 762.63 2 3. 7 1 11. 2 6 66.28 153.2) 
l. 250 25.00 765. 90 762.14 755.14 841.54 761.19 0.00 763.28 2).59 11. 59 72.64 173.26 
1. 2 50 2 5. 00 765.90 762.14 755.14 976.3) 761.81 0.00 764.12 24.56 12. 2 o 80.04 196.99 

2.500 12 5 00 767.00 7 62. 5 2 755.38 544.53 760.16 0.00 761.55 18:62 9.48 57. 4 5 126.19 
2.500 125.00 7 67. 00 762.52 755.38 746.15 761. 09 0.00 762.93 21. 65 10.88 68. 5 5 160.35 
2. 5 00 125.00 767.00 762.52 755.38 841.54 761.60 0.00 763.57 21.86 11, 2 6 7 4. 7 5 179.98 
2. 5 00 125.00 767.00 762,52 755.38 976.33 762. 2 8 0.00 764.4) 22.)8 11. 77 82.92 206.37 

3. 5 00 100.00 767.00 762.71 755.57 544.5) 760. 3-1, 0. 00 761. 7 4 18.69 9.49 5 7. 3 7 125. 95 
3.500 100.00 7 67. 00 762.71 755.57 746.15 761.34 0.00 763.14 21. 1 J 10.79 69. 1 B 162. )2 
3. 5 00 100.00 767.oo 762.71 755.57 841.54 761,06 o.oo 763.79 21. 30 11. 15 75.49 182.35 
3. 5 00 100.00 7 67. 00 762.71 755.57 976.33 762.54 0. 00 764.66 21. 92 11.68 83.59 208.56 

4. 3 00 80. 00 767.00 762.86 755,72 544.53 760.49 0.00 761.89 18.77 9.50 57.29 125.69 
4. 3 00 80.00 767.00 762.86 755.72 746.15 761.54 0.00 763.31 20.61 10.69 69.82 164.34 
4.300 80.00 7 6 7. oo 7 62. 8 6 755.72 84 1. 5 4 762. 07, 0.00 763.96 20,81 11. 05 7 6. l 5 184.46 
4. 3 00 80.00 7 6 7. oo 762.86 755.72 97 6. 3 3 762,76 o.oo 764.03 21. 31 11. 5 5 84.49 211.51 

I 4.550 2 5. 00 7 67. 00 762,99 755.99 544.53 7 60, 3 4 o.oo 762.03 2 4, 2 2 10. 4 3 52.23 110.64 
4. 5 so 2 5. 00 767.00 762.99 755.99 746.15 761.40 0.00 763.45 25.08 11.50 64.91 148.98 
4.550 2 5. 00 7 67. 00 762.99 755,99 841.54 761,94 o.oo 764.10 2 4. 7 6 11.80 71. 3 4 169.12 
4. 5 5 0 25.00 767.00 762.99 755.99 976.33 762.64 0.00 764.97 2 4. 7 7 12.24 79.79 196.16 

5.000 45.00 7 67. 00 763.08 7 5 6- 0 8 54L53 760.53 0.00 762.14 22.81 10.20 53. 3 7 114.02 
s.ooo 45. 00 7 67. 00 763.08 756.08 746-15 761,61 o_oo 763.57 2.3.64 11. 25 66. 3 5 153.46 
5.000 4 5. o o 7 67. 00 763.08 756.08 841.54 762.13 0,00 764.21 23.64 11. 5 9 72.59 173.08 
5,000 45.00 767.00 763.08 756.08 976.33 762,82 0.00 765.08 23.88 12. 07 80.91 199.80 

7.500 250.00 768.00 763.55 756.55 544.53 761. 24 o.oo 762.69 19.70 9.68 56. 2 a 122. 67 
7.500 250.00 768.00 763.55 756.55 746 • .15 7 62 • J 6 0.00 764.14 20.76 10.72 69.63 163.75 
7.500 250.00 768.00 763.55 756.55 841.54 762,89 u.vu 764.79 20.84 11. 0 6 76.12 184.35 
7. 5 00 250~00 768~00 763.55 756.55 97 6- 3 3 763.55 762.44 765.65 21. 71 11. 64 83.90 209.54 

10.000 250.00 769.00 764.03 757.03 544.53 761. 7 3 0.00 763.18 19.74 9.68 56. 2 4 122.56 
10.000 250.00 769.00 764. 03 757.03 746.15 762.93 0.00 764.66 19,87 10.54 70. 7 9 167.38 
10.000 250.00 769.00 764.03 757.03 841. 54 763.44 0.00 765.31 2 0. 3 0 10.95 76.87 186.76 
10.000 250.00 769.00 764.03 757,03 976.33 764.24 o.oo 766.34 3 5. 9 8 11. 6 3 83.93 162.77 
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SECNO XLCR ELTRD ELLC ELM IN Q CWSEL CRIWS EG lO*KS VCH AREA .OlK 

12.500 250.00 77 l. 2S 764.51 757.51 544.53 762.25 0.00 76).67 19. 13 9.57 56.86 124.46 
12.500 250.00 771. 25 764.51 757.51 746.15 763.45 0.00 765.15 19.53 10.47 71. 25 168.84 
12.500 250.00 77 l. 25 764.51 757.51 841.54 763,99 0,00 765.Bl 19.60 10.82 77.79 189.71 
12.500 2sO.oo 771. 25 764.51 757.51 976.JJ 7 65. 14 o.oo 767. 24 35.9.3 11. 63 83.97 162.87 

' 15.000 250.00 772.90 764.98 757.98 544.53 7 62, 7 3 0.00 764,l~ 19. 14 9.51 56.88 124.46 
15.000 250.00 772.90 764.98 757.98 746.15 763.94 0.00 765,64 19.47 10.46 71.33 Hi9. 09 
15.000 250.00 772.90 764.98 757.98 84 l.54 764.50 0.00 766.30 19.44 10.11 78.15 190.87 
lS.000 250.00 77 2. 90 764.98 757.98 976.JJ 766.0l 0.00 768.14 16.04 11.64 BJ.Ba 162.64 

17.500 250.00 772.80 765.46 758.46 54LSJ 763.21 0.00 764.63 19. 13 9.57 56.89 124. 51 
17.500 250.00 772.80 765.46 758.46 74Ll5 764,45 0.00 766.12 19. 14 10.39 71. 79 170.55 
11+ 500 250.00 772.80 765.46 758.46 84L5-4 764.99 0.00 766.79 19.44 10.77 7 B. l 5 190.87 
17.500 250.00 772.BO 765.46 758.46 97 6. J l 766.94 0.00 769.04 35.99 11. 6.1 83.92 162. 7 .1 

18.280 78.00 772.80 765.54 758. 5-4 54L53 763. -46 0.00 764.80 17.54 9. 28 58.69 130.03 
18.280 78.00 772.80 765.54 758.54 746.15 764,67 0.00 766.29 18.28 10.22 7).02 17 L 5 4 
18.280 78,00 772.80 765.54 758.54 841.54 165.23 o.oo 766.96 18.41 10. 55 79. 7 6 196.15 
18.280 78.00 772.80 765.54 758.54 976.33 767,21 o.oo 769.J] 36.47 11,70 BJ.47 161.66 

18.400 12.00 772.BO 765.59 758.59 5 44. 5 J 763.47 0.00 764.Bl 17.96 9.)6 58.17 128.47 
18.400 12.00 112.00 765.59 758.59 746.15 764.68 o.oo 766.32 18.58 10.2a 7"L57 173.11 
18.400 12.00 772.80 765.59 758.59 841.54 7 65. 2 4 0.00 766.99 18.69 10. 6 l 79.29 194.64 
18.400 12.00 772.80 765.59 758.59 976.JJ 767.25 0.00 769.38 36.47 11.70 83.47 161.66 

18.490 9. 4 0 772.BO 765.63 758.63 544.53 763, 4 8 0400 764.86 18.29 9.42 57 .19 127.)2 
18.490 9.40 772.SO 755.63 758.63 746,15 764.69 0.00 766.34 lB.83 10.33 72.20 17 l. 94 
18.490 9.40 772.80 765.6) 758.63 841.54 765.25 o.oo 767.01 18.92 10.66 78.93 193.47 
18.490 9.40 772.80 765.63 758.63 976.JJ 767.29 0.00 769,41 36.47 l l. 70 83.41 161. 66 . 18.500 0.01 772.80 765.63 758.63 544.53 763.68 0.00 764.95 16.38 9. 0:5 60.18 134.55 
18.500 0. 0 l 772.80 765.63 758.63 746. 15 764.89 0.00 766.44 17. 26 10.00 14. 60 179.58 

• 16.500 0. 0 1 772.80 765.6) 75tL 63 641.54 765.45 0.00 767. 11 17 4 4.9 10.35 81.J2 201,20 
18.500 0.01 772.80 765.6) 158.53 976.33 761.49 0.00 769.61 36. 4.7 11. 70 83.47 161.66 

18.610 12. 00 772.80 765.68 758.68 544.53 763.69 o.oo 764,.98 16. 74 9. 12 59.69 13 3. 0 8 
18.510 12.00 772.80 765.68 158.68 746.15 764,90 0.00 766.47 17. 5 5 10.06 74.14 178.10 
18.610 12.00 772.80 765.68 758.68 841.54 765.46 o.oo 767.14 17. 76 10.41 80.86 199. 7 l 
18.610 12.00 772.80 765.68 758.68 976.33 767.53 0.00 769.65 JG. 4 7 11. 7 0 83.47 161.66 

19.000 38.00 772.80 766.84 758.84 544.53 763.72 0.00 765.08 17. 96 9.36 58.17 128.47 
19.000 :-33.00 772.80 766.8-4 758. 84 746.15 7 64. 9 3 0.00 766.57 18.51 10. 21 72.67 173.43 
19.000 38.00 772.80 766.84 758.84 841.54 7 65, 5 0 0.00 767.24 18.62 10. 60 79.41 195.01 
19.000 .3(L00 772.80 766.84 758.84 976.33 7 68. 2 9 o.oo 769.92 25.01 10.23 95.4) 195.22 

19. 2 00 20.00 772.80 766.92 758.92 544.53 763.74 0.00 765.13 18.60 9.-46 57.44 126.26 
19. 2 00 20.00 772.80 766.92 758.92 746.15 764.96 0.00 766.62 19.00 10.37 71.96 17 L 19 
19. 2 00 20.00 772.80 766.92 75.9.92 841. 54 765.52 0.00 767.30 19.06 10.69 78.71 192.77 
19. 2 00 20.00 772.80 766.92 75.0.92 976.JJ 76.9. J4 o.oo 769.97 25.0l 10.tJ 95.4,J 195.22 
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SECHO XLCH ELTRD ELLC ELHIH Q CWSEL CRIWS EG 1o•Ks VCH AF.EA • 01 K 

19.250 5.00 772.B0 766.94 758.94 544.5) 763.75 0.00 765.15 18.66 9. 4 9 5 7 • 3 7 126.06 
19.250 5.00 772.80 766.94 758.94 746.15 764.96 o.oo 766.64 19.04 10.]8 7 l. 90 170.99 
19.250 5,00 772. 80 766.94 758.94 841.54 765.SJ 0.00 767.31 19.10 10.70 78.65 192.57 
19.250 5.00 772.80 766.94 758.94 976.33 76J.36 0.00 769.98 25. 0 l 10.2) 95.43 195.22 

i9.JOO 5.00 772.80 766,96 758.96 544.53 763.75 0.00 765.16 18.80 9. 5 2 57.21 125.58 
19.)00 5.00 772,BO 766.96 758,96 746.15 764.97 o.oo 766.65 19. 15 10. 4 0 71. 74 170,50 
19.300 5.00 772.80 766.96 758.96 841.54 765.53 0.00 767.32 19.20 10.72 78.50 192.07 
19.300 5.00 772.80 766.96 758,96 ~76.33 768.37 o.oo 769.99 2 s. a 1 10. 2 3 9 5. 4 3 195.22 

19.)50 'i.00 772.80 766.90 7 5 El. 98 5 4. 4. 5 3 76J.76 0.00 765.17 10.96 9 - 5 5 57.04 125-05 
19.350 5.00 772.80 7 66. g B 758.98 7,46.15 764.97 0.00 766.66 19.27 10.42 7 1. 5 7 169 96 
19.350 5.00 772.BO 766.98 758.98 841.54 765.54 0.00 767.33 19.31 10.74 7 8. 3 3 191. 5 3 
19.350 5.00 772.BO 766.98 758.98 976.33 768.38 0,00 770.01 25.0l 10. 2 3 9 5. 4 3 195.22 

I 

19.400 5.00 774.00 767.00 759.00 544.53 763.78 0.00 765.19 18.76 9.50 57.29 125.71 
19.400 5.00 774.00 757.00 759,00 746.15 765.00 o. 0 ci 766.68 19.06 10.38 71. 91 170.92 
19.400 5.00 774.00 767.00 759.00 84 1. 5 4 765.57 0.00 767.35 19.05 10.69 7 8. 7 5 192.83 
19.4DO 5.00 774,00 767.00 759.00 976.33 768.41 0.00 770.02 24.69 1a.·18 95,92 196.51 

20.000 GD.DO 77 1. 50 1 61 • 2 5 759-25 544.53 7 63. 8 4 0.00 765.36 20.93 9. 8 9 55.06 119. 02 
20,000 60.00 771.50 7 67. 2 5 759,25 7 4 6, l !i 76!L O 7 0.00 756. !! 5 20.68 l O, 70 69. 7 J 16-L O!i 
20.000 60.00 771.50 167.25 759.25 841. 54 765.64 0.00 767.52 20.49 10.99 7 6. 61 185.92 
20.000 60.00 771.50 7 67. 2 5 759.25 976.33 768.56 0.00 770.17 24. 69 10.18 95.92 196. 51 

22.500 250.00 771.50 768.29 760.29 544.53 764.28 764.28 766.29 30.87 11. 3 8 4 7. 8 7 98.00 
22.500 250.oo 7 7 1. 5 0 768.29 760.29 746.15 765.43 0.00 767.70 2 8. 0 5 12. 10 61. 64 138.91 
22.500 250.00 771.50 768.29 760,29 841.54 766.00 0.00 768.34 2 7. 62 12.29 68.48 160. 12 
22.500 250.00 771. 50 768.29 760,29 976.JJ 769.18 o.oo 770.79 24.69 1 o. 1 0 95.92 196. 51 

22.510 0.01 77 1. 5 0 768.29 760,29 544.53 764.33 764.28 766.29 29.82 11. 2] 48.41 99.72 
22.510 o. 01 771.50 768.29 760,29 746.15 765.49 0.00 767.71 27. 97 l 1. 97 6 2. 3 5 141.09 
22.510 b.01 771.50 768.29 760.29 841.54 766.07 0.00 768.36 2 6. 7 4 12. 14 69.31 162. 7 J 
22.510 o. a 1 771.50 768.29 760.29 976.33 769,26 0.00 770.87 24.69 10. 18 95.92 196.51 

22.700 20. 00 771.50 768 .38 760.38 544.53 764.37 764.37 766,]8 l0.88 11. 3 8 47.87 98.0C 
22.700 2~.00 771.50 768.38 760.38 746.15 765.52 0.00 767.79 28.85 12. 10 61.65 138.93 
22.700 20.00 771.50 7 68. 3 8 760.38 841.54 766.10 0.00 768.44 27.50 12. 2 7 68.59 160.46 
22.700 20.00 771.50 768.38 760.38 976.33 769.31 0.00 770.92 24.69 10. l 8 95.92 196.51 

23.000 30.00 77 1. 5 0 768. so 760.50 544.53 764.49 ' 764.49 766.50 JO.SB 1 l. JB 47.87 98.0C 
23.000 30.00 771.50 168. 50 160.50 746.15 165.58 o.oo 767.91 29. 71 12. 25 60.93 1)6.7~ 
23.000 JQ.00 771.50 768.50 760,50 841.54 766.16 0.00 768.55 2 8. 3 2 12. 4 a 67.85 158.14 
2].000 JO.DO 771.50 758.50 750.50 975. ]] 759.38 0.00 770.99 24. 59 10.18 95.92 195. S 1 

23.100 0.01 771.50 768.50 760.50 544.53 764.56 764.49 766.50 29.41 11. 18 4 8. 7 1 100. 41 
23.]00 0.01 771.50 768.50 760,50 746.15 765.66 0.00 767.92 28.52 12.05 61.90 139.72 . 23.100 0.01 771.50 768.50 760,50 841.54 766,25 0.00 768.56 27.14 12. 2 1 6 8. 9 3 161.55 . 23. 100 o. a 1 771.50 768.50 760.50 976.33 769.48 0.00 771.09 24.69 10.18 95.92 196.51 
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23.500 sa.oo 771.50 768.71 760.71 544. 53 764.70 764.70 766.71 30.88 11. J 8 47. 87 98.00 
23.500 S0.00 771.50 768.71 760.71 7,46.15 765.76 o.oo 768.12 JO.JO 12. 3 2 60.54 135.56 
23.500 50.00 771. 50 768.71 760.71 641.54 766.34 o.oo 768.75 28.70 12.47 67.51 157.08 
2).500 50.00 771.50 768.71 760.71 976.33 769.61 o.oo 771,22 24.69 10.18 95.92 196.51 

23.520 2.00 771.10 769.00 760.70 544.53 766.]7 o.oo /67.10 7. 82 6.85 79.47 194.70 
23.520 LOO 771. 10 7 69. 00 760.70 746.15 767.64 o.oo 768.55 8.49 7.67 97.34 256.12 . 23.520 2.00 77 1. 10 7 69. 0 0 760. 70 B41.54 768.18 o.oo 769.18 8.84 8.02 104.93 283.01 
23. 520 2.00 771. 10 7 6!L 00 760.70 976.33 770,28 o.oo 771. 37 14.99 8. J 9 116.44 252.14 . 23.620 10.00 771. 50 769.00 760. 70 620.00 766.80 o.oo 767-20 3.34 s.oa 12 2. 09 339.JS 
23.620 10.00 711. 5 0 769.00 760.70 890.00 768.10 o.oo 768.66 4.00 6. 01 148.15 444.BO . 23.620 10.00 771. 50 1 69. o o 760.70 1020.00 768.65 o.oo 769.29 4.32 6.41 159.18 491. 02 • 23.620 10.00 771.50 769.00 760.70 1315.00 770.45 0.00 771. 42 11.45 7.93 165.92 388.57 

23.6)0 0.10 771. 5 0 7 69. 0 0 760. 70 620.00 767.05 o.oo 767.42 2.99 4.88 126.98 35a.67 
2}.630 0.10 771-50 769.00 760. 70 890.00 768,)5 o.oo 760-88 }.66 5. ~:2 iSJ.03 465. iJ . 23.630 0.10 771. 50 769.00 760.70 1020.00 768.90 o.oo 769.50 3. 97 6. 2:2 164.05 511.71 . 23.630 0.10 771. 50 759.00 760.70 1315.00 770.70 o.oo 771.67 11.45 7.93 165.92 388.57 

23.770 15.00 771. 20 769.00 760.74 620.00 767.05 0.00 767. 43 3.03 4. 9 1 126.29 355.92 
23.770 15.00 771.20 769.00 760.74 890.00 768.36 o.oo 768.89 3.71 5.84 152. 35 462.30 
2).770 15.00 771. 20 769.00 760.74 1020.00 768.91 o.oo 769.51 4. 02 6.24 16J.Ja 508.86 
23.770 15.00 771. 20 769.00 760.74 1315.00 770.71 o.oo 771.69 ll. 59 7.96 165.21 386. 2 5-

23.930 16.00 771. 50 768.80 760.77 540.00 766. 8-2 o.oo 767. 68- 9.76 7. 4 5 12.50 172. 82 . 23.930 16.00 77 L 50 768.80 760. 77 720.00 768.11 o.oo 769.15 10.42 0. 10 88. 03 22J.09 
23.930 16.00 77 l. 50 768.80 760.77 8)0.00 768.62 o.oo 769.82 11.65 8.82 94.07 243.1) . 23,930 16.00 771. so 768.80 760.77 950.00 770.47 0.00 771.98 23.16 9.87 96.23 197.40 

24.000 7.00 771.50 7 68. 82 760.79 540.00 766.S2 o.oo 767.69 9.79 7. 4 6 72.43 172.58 
24.000 7.00 771. 50 768.82 760.79 720.00 168.12 o.oo 769.16 10.42 8. 18 88.01 22).04 
24.000 7.00 771. so 768.82 760.79 830.00 768.62 o.oo 769.83 11.65 8.82 94.07 243.13 
24.000 7.00 771. 5 0 768.82 760.79 950.00 770.49 o.oo 772.00 23. 16 9.87 96.23 197.40 

24.100 a.or 771.S-O 768.82 760.79 540.00 766.86 o.oo 767.72 9.65 7. 4 1 72.8) 173.87 
24.100 0.01 771.50 768 .82 760.79 72.0.00 768.16 o.oo 769.19 10.Jl 8.15 88.37 224.23 
24.100 a.or 771. 50 768 .82 760.79 8]0.00 768.66 o.oo 769.86 11.54 a.79 94.45 24 4. 3 7 
24.100 0.01 771. 50 768.82 760.79 950.00 770.53 o.oo 772.04 23.16 9.S7 96.23 197.40 

25.000 100.00 771. 50 769.06 761.04 540.00 766.94 o.oo 767.84 10.40 1. 63 10.81 167.44 
25.000 100.00 77 1.50 769-06 76"I.04 720.00 768.24 o.oo 769.12 10.92 8.JJ 86.43 217.84 
25.000 100.00 77 l. 50 769.06 761.04 8)0.00 768.76 0.00 ?'l(J.00 12.12 8.96 9:2.05 2311. JS 
25.000 100.00 771. 50 759.06 761.04 950.00 770.16 o.oo 772.27 23.16 9.87 96.23 197.40 

27.500 250.00 773.00 769.62 76 l. 65 540.00 767.16 o.oo 768.19 12. 49 8.17 66.lJ 152.79 
27.500 250.00 77 3. 00 769.62 761. 65 720.00 768.47 o.oo 769.67 12.57 8.79 81.91 20).06 
27.500 250.00 773.00 769.62 761. 65 830.00 769.02 o.oo 770.39 13.66 9.38 88.48 "'21. 5 9 
27.500 250.00 773.00 769.62 761. 65 950.00 771.33 o.oo 772.86 23.59 9.94 95.61 195.61 
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SEC HO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

0.000 544.53 757.50 0.00 0.00 0.00 20.01 o.oo 
0.000 746.15 757.50 0.00 0.00 0.00 20.01 o.oo 
0.000 841.54 757.50 o.oo o.oo 0,00 20.01 o.oo 
0.000 976.33 757.50 0.00 0.00 0.00 20.01 o.oo 

0.100 544.53 757.50 0.00 0.00 o.oo 20.01 9.00 
0.100 746.15 757.50 o.oo 0.00 0.00 20.01 9.00 
0.100 841.54 757.50 0.00 0.00 o.oo 20.01 9.00 
0. I. 0 0 976.33 757.50 0.00 0.00 0.00 20.01 9.00 

0. l 7 0 544.53 757.50 0.00 0.00 0.00 20.01 8.00 
0. l 7 0 746.15 757.50 o.oo 0.00 0.00 20.01 8.00 
0.170 84 1. 5 4 757.51 0.00 0.00 o.oo 20.01 8.00 
a. 11 a 976.J) 757.51 0,00 0.00 0.00 20.01 8.00 

0. 1 B 0 544.53 757.47 0.00 -0.04 0.00 20.07 1.00 
0,180 746.15 757.4) -0.03 -0.07 0.00 20.07 1.00 
0. 1 B 0 B 4 l. 5 4 757.41 -0.02 -0.09 o.oo 20.07 l. 00 
0. 1 B 0 976.33 757.38 -0.0) - 0. 13 0.00 20.07 1.00 

0.] 3 0 544.53 759.32 0.00 1. es o.oo 20.06 14.00 
0.))0 746.15 759.98 0. 6 6 2. 5 4 0.00 20.06 14.00 
0. J 3 0 841.54 760.29 O.Jl 2. 8 7 0.00 20.06 14.00 
O,JJO 976.33 760.66 0.38 3. 2 8 0.00 20.06 14.00 

o. J 4 o 544.53 760.48 0.00 1. 17 o.oo 20.01 1.00 
0.340 746.15 761. 34 0.86 1.) 7 0.00 20.01 1.00 

• 0.340 841. 54 761. 7 1 o. J 1 1. 43 o.oo 20.01 1.00 
• o. J 4 o 976.)3 762.22 o. 5 1 l. 5 6 0.00 20.01 1.00 

0,380 544.53 760.41 0.00 -0.07 o.oo 10. o 1 4.00 
O.JBO 746.15 761. 2 4 0.8) -0. 10 o.oo 10. o 1 4.00 
0,380 84 1. 5 4 761.60 0.36 -0.12 0.00 18.01 4.00 
0,)80 976.33 762.08 0.48 -0.14 o.oo 18.01 4.00 

0, 42 0 544.5J 760,Jl 0.00 -0.10 o.oo 16.01 4.00 
0. 4 2 0 746.15 761.09 0. 7 8 · ·-o .16 o.oo 16.01 4.00 
o. 42 o 841.54 761. 4 2 0. 3 3 -0.18 o.oo 16,01 4.00 
o. 4 2 o 976.33 761.86 o. 4 5 -0.22 0.00 16.01 4. 00 

0. 460 544.53 760.14 0.00 -0.17 o.oo 14. 0 l 4.00 
0,460 746.15 760.82 0.68 -0.27 0.00 14. 01 4.00 
0. 4 6 0 841.54 761. l 0 0.28 -0.)2 0.00 14 • 0 l 4.00 
o. 4 6 o 976.33 761.47 o. J 1 -0.40 0.00 14.01 4.00 
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0.500 544.53 759.79 0.00 -0.34 0.00 l 2.01 4. 0 0 
0.500 746.15 760 .16 0. 3 7 -0.65 0.00 12.01 4. 00 
0.500 841. 54 760.34 0. 1 7 -0.76 0.00 12. 0 1 4.00 
0.500 976.)3 760,88 0. 5 4 -0.59 0.00 12. 0 1 4.00 

1.000 544.5) 759.88 0.00 0.09 0.00 12. 0 1 so.co 
1. 000 74~- 15 760.53 0.65 Q.)7 0.00 12.01 50.00 
1.000 84 1. 5 4 761. 0 B 0. 5 5 a., 4 0.00 12.01 50.00 
1.000 976.)) 761. 7 J 0.65 0, 85 0. 00 12.01 50.00 

1. 250 544.53 759.9] 0.00 0.04 0. 00 12. O l 25.00 
1. 250 746.15 760.66 0.73 0. 13 a. oo 12.01 2 5. 00 
1. 250 841.54 761. 19 0.53 0. 11 0.00 12. 0 1 25.00 
1. 250 976.)) 761. 81 0.62 a.as 0.00 12. O 1 25.00 

2.500 544.53 760.16 0,00 0. 23 0.00 12. 0 1 125.00 
2.500 746.15 761.09 0,9) 0.42 0.00 12.01 125.00 
2.500 841.54 761. 60 0.52 0. 41 0. 00 12.01 125.00 
2. 5 0 0 976.33 762. 28 0.68 0. 47 0. 00 12.01 125.00 

3.500 54~.53 760.34 0.00 o. 1a 0. 00 12. 0 1 100.00 
3.500 746.15 761.)4 0.99 o. 2 5 0. 00 12.01 100.00 
).500 841.54 761.86 0.52 0. 2 6 0.00 12. 0 1 100.00 
J.500 976.)3 762.54 0. 6 8 0. 2 6 0.00 12.01 100.00 

4.300 544.53 760.49 o.oo 0. 15 0.00 12. o 1, 80.00 
4.)00 746.15 761. 5 4 1. 05 0.20 0.00 12.01' 80.00 
4.)00 54]..54 762.07 0. 5 3 0.20 0.00 12.01 80.00 
4.)00 976.3) 762.76 0.69 0. 2 2 0.00 12. 0 1 80.00 

4. 5 5 0 544.53 760.34 0.00 -0.15 0.00 12.00 2 5. 0 0 
4. 5 5 0 746.15 761. 40 1. o 6 -0.14 0.00 12.00 25.00 
4. 5 5 0 84 1. 54 76 1. 94 0.54 - 0. 13 0.00 12.00 25.00 
4.550 976.)3 762.64 0.70 -0.12 0.00 12.00 25.00 

5.000 544. SJ 760.5) 0.00 a.rs 0.00 12.oa 45.00 
5.000 746.15 761.61 1.08 - 0. 21 o.oo 12. 00 45.00 
5.000 841.54 762.1) 0.52 0. 19 0.00 12.00 45.00 
5.000 976.JJ 762.82 0.69 0.18 0.00 12.00 45.00 

7.500 544.53 761. 24 0.00 0. 7 1 o.oo 12.00 250.00 
7.500 746.15 762.36 1. 12 0. 7 5 0.00 12.00 250.00 
7.500 841.54 762.89 o. 5 3 0.76 0.00 12.00 250.00 
7.500 976.)3 763.55 0.66 -0. 7 3 I 0.00 12.00 250.00 

10.000 544.53 761. 7 J o.oo 0.49 o. oo 12.00 250.00 
10.000 746.15 762.9) 1.20 0.57 0.00 12.00 250.00 
10.000 841.54 763.44 0.51 0.55 o. oo 12.00 250.00 
10.000 976.)3 764.24 0.79 0.69 o. o o 12.00 250.00 
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12.500 544.53 762.25 0.00 0.52 o.oo 12.00 250.00 
12.500 746.15 763.45 1.20 0.52 0.00 12.00 250.00 
12.500 841.54 76).99 a. s 4 0.55 0.00 12.00 250.00 
12.500 976.33 765.14 1. 15 0.90 0.00 12.00 250.00 

15.000 544.53 762.73 0.00 0.48 0.00 12,00 250.00 
15.000 746.15 763.94 1. 21 0. 4 9 0,00 12.00 250.00 
15.000 841.54 764.50 0.56 0. 51 o.oo 12. 00 250.00 
15.000 976.33 766.03 1. 5 4 0.90 0.00 12.00 250.00 

17.500 544.53 763.21 0,00 0. 4 8 0.00 12.00 250.00 
17.500 746.15 764.45 1, 2 4 a. s 1 o.oo 12.00 250.00 
17.500 841.54 764.99 0. 5 4 0.49 o.oo 12.00 250.00 
17.500 976.33 766.94 1. 95 0.90 0.00 12.00 250.00 

18.280 544.53 76).46 o.oo a. 2 s 0. 00 11. 9 4 78.00 
18.280 746.15 764 .67 1. 20 a. 2 2 a. oo 11. 9 5 78.00 
18.280 841.54 765.2) 0.56 0.24 0.00 11. 95 78.00 
18.280 976.33 767.21 1. 98 0. 2 7 0.00 11.97 78.00 

18.400 544.5) 76) .47 0.00 0.01 0.00 11. 94 12.00 
18.400 746.15 764.68 1. 21 a. a 1 o.oo 11.95 12.00 
18.400 841. 5 4 765.24 0.56 0. 01 0.00 11. 95 12.00 
18.400 976.33 767. 25 2.01 0.04 o.oo 11. 97 12.00 

18.490 544.53 763.48 0.00 a. 01 0.00 11.94 9.40 
18.490 74 16.15 764.69 1. 21 a. o 1 o.oo 11.95 9. 40 
18.490 841.54 765.25 0.56 0.01 o.oo 11.95 9. 4 0 
18.490 976.33 767.29 2.04 a. a 3 o.oo 11. 97 9.40 

18.500 5 4 4.. 5 J 76).68 0.00 0.20 o.oo 11. 94 a. o 1 
18.500 746.15 764.89 1. 21 0.20 0.00 11. 9 5 a. 01 
18.500 841.54 765.45 0.56 0.20 0.00 11. 9 5 0.01 
18.500 976.)) 767.49 2.04 0.20 0.00 11. 97 a. o 1 

18.610 54,4.53 763.69 0.00 0.01 0.00 .11 • 9 4 12. 00 
!B.610 746.15 764.90 1.21 0.01 0.00 11. 95 12.00 
18.510 041. 5 4 755.45 0.56 0.01 o.oo 11. 95 12.00 
18.610 976.)) 767.53 2. 0 7 0.04 0.00 11. 97 12.00 

19.000 544.53 76).72 0.00 0. OJ a.co 11. 9 4 30.00 
19.000 746. L5 764.9) 1.21 0.0'"4 0.00 11. 95 38.00 
19.000 841. 5 4 765.50 0.56 0.04 0.00 11. 95 38.00 
19.000 976.3J 760.29 2. 7 9 Q_ 7 6 0.00 11.97 38.00 

19.200 544.53 76).74 0.00 0.02 0.00 11. 94 20.00 
19.200 746.15 764.96 1.22 0.02 0.00 11. 95 20.00 
19.200 841.54 765.52 0. 5 6 0.02 o.oo 11. 95 20.00 
19.200 976.)) 768.34 2. 8 2 0. 05 0.00 11.97 20.00 
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19.250 544.53 763.75 o.oo 0.01 o.oo 11. 9 4 s.oo 
19.250 74~.15 764.96 1. 2 2 0.01 o.oo 11, 9 5 5.00 
19.250 841.54 765.53 0. 5 7 0.01 0. 00 11. 9 5 5.00 
19.250 976.)J 768.)6 2. 8 J 0.01 0.00 11. 97 5.00 

19.]00 544.53 763. 7 5 0.00 0.01 0. 00 11. 9 4 5.00 
19.)00 746.15 764.97 1. 22 0. 01 o.oo 11. 95 5.00 
19.)00 841.54 765.53 0. 57 0.01 0,00 11. 95 5.00 
19.)00 976.)J 768.37 2. 8 3 0.01 0.00 11. 97 5.00 

19.)50 544.SJ 763.76 0.00 0.01 0.00 11. 94 s.oo 
19.350 746.15 764.97 1.22 0.01 0.00 11.95 5.00 
19.350 1341.54 765.54 0. 5 7 0.01 0.00 11.95 5.00 
19.350 976.)) 768.38 2. B 4 0.01 0.00 11.97 5.00 

19.400 544.53 763.78 o.oo 0.03 0. 00 12. 00 5. 00 
19,400 746.15 765.00 l. 22 0.03 0. 00 12.00 5. 0 0 
19.400 841. 54 765.57 0. 5 7 0.03 0.00 12.00 5.00 
19.400 976.33 768.41 2. 8 4 0.03 0.00 12.00 5. 00 

20.000 544.53 763.84 0.00 0.06 0.00 12.00 60.00 
20.000 746.15 765.07 1. 2 3 0.07 0.00 12. 00 60.00 
20.000 841.54 765.64 0. 5 7 a. 01 0.00 12. 00 60.00 
20.000 976.33 768.56 2. 9 2 0. 15 0.00 12. 00 60.00 

22.500 544.53 764.28 o.oo a. 4 4 o.oo 12. 00 250.00 
22.500 746.15 765.43 1. 15 0. 3 6 0. 0 0 12. 00 250.00 
22.500 841.54 766.00 0. 5 7 0.36 o.oo 12.00 250.00 
22.500 976.33 769.18 3 . 1 8 0.62 0.00 12.00 250.00 

22.510 544.53 764.33 0.00 0.05 0. 00 12.00 0. 0 1 
22.510 746.15 765.49 1. 16 0.06 0. 00 12.00 0. 0 1 
22.510 841.54 766.07 0.58 0. 0 7 a. oo 12.00 0. 0 1 
22.510 976.33 769.26 3. 19 0.08 0. 00 12.00 0. 0 1 

. 22.700 544.53 764. 37 0.00 0. 0 4 o.oo 12.00 20.00 
22.700 746.15 765.52 1. 15. 0. 0 J 0.00 12. 00 20.00 
22.700 841.54 766.10 0.58 0.03 0.00 12.00 20.00 
22.700 97?.33 769.31 3. 21 a.OS 0. 00 12.01 20.00 

. 2J.000 544.53 764.49 0.00 0. 12 0.00 12.00 30.00 
23.000 746.15 765.58 1.09 0.06 0.00 12.00 30.00 
23.000 84 1. 54 766.16 0. 5 8 0.06 0.00 12.00 30.00 
23.000 97 6. 3 3 769.38 3. 2 3 0.07 o.oo 12.01 30.00 

2 3. 100 544.53 764.56 0.00 0.07 0.00 12.00 0.01 
23.100 7 4 6. 15 765.66 1. 10 0.08 o.oo 12.00 o. a 1 
2 3. 100 84 1. 54 766.25 0.59 0.09 o.oo 12.00 0.01 
23.100 976.33 769.48 3. 2 4 0.10 0.00 12.01 o. a 1 
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23.500 5 4 4. 53 764. 70 0.00 0. 14 0.00 12.00 50.00 
23.500 746.15 765.76 1.06 0.10 0.00 12.00 50.00 
23.500 84 l. S 4 766.34 0. 58 0. 09 0.00 12.00 50.00 
23.500 976.33 769,61 J • 2 7 0, 12 0. 00 12.01 50.00 

23.520 544.5) 766.)7 0.00 1. 67 0.00 14,05 2.00 
23. 520 746.15 767.64 1. 27 1. a e 0.00 14.06 2.00 
23. 520 841. 5 4 76B, 18 0.54 1. 84 0.00 14. 0 7 2.00 
23.520 97 6. 3 3 770,28 2.10 0.68 o.oo 14.09 2. 00 

23.620 620.00 766.80 0.00 0. 4 J 0.00 20.00 10.00 
23.620 890.00 768 .10 1. 30 Q.46 0.00 20.00 10.00 
23.620 1020.00 768.65 0.55 0. 4 8 0.00 20.00 10.00 
23.620 1315.00 770.45 1. 7 9 0. 16 0.00 20.01 10.00 

23.630 620.00 767.05 0.00 0. 2 5 o.oo 20.00 a. 10 
2J.6JO 890,00 76!!. 35 1. JO 0, 25 0.00 20,00 0. 10 
23.630 1020.00 768.90 0.55 0. 25 0.00 20.01 0.10 . 23.630 1315.00 770.70 l. 19 0. 2 5 0.00 20.01 0.10 

23.770 620.00 767.05 o.oo 0.00 0.00 20.00 15.00 
23.770 890.00 768.36 1. JO 0.00 0.00 20.00 15.00 
23.770 1020.00 768.91 0. 5 5 0.00 o.oo 20.01 15.00 
23.770 1315.00 770.71 1. 80 0. 0 1 0.00 20.01 15.00 

23.930 5-40. 00 766.82 o.oo - 0. 2 4 0. 00 12. 00 16.00 
23.930 720.00 768,11 1.29 -0.25 0.00 12.00 16.00 
23.930 BJ0.00 768.62 0.51 -0,2:9 0,00 12:, 00 16. 00 
23.930 950.00 770.47 1. 8 5 -0. 2 4 0.00 12.01 16.00 

2 4. 000 540.00 766.82 0.00 o. o 1 0.00 12.00 7.00 
24.000 720.00 768.12 1.29 o. o 1 0.00 12.00 7.00 
24.000 830.00 768.62 0.51 o. o 1 0.00 12.00 7.00 
24.000 9'50.00 770.49 1.86 0.02 0.00 12.01 7.00 

24.100 540.00 766.86 0.00 0.04 0.00 12.00 o. o 1 
24.100 720.00 768.16 1.29 0. 04 0.00 12.00 . o. o 1 
24.100 830.00 768.66 0.51 0.04 0.00 12.00 o. o 1 
24.100 950.00 770.SJ l.86 0.04 0.00 12.01 o. o 1 

25.000 540.00 766.94 0.00 o.oa 0.00 12.00 100.00 
25.000 720.00 768.24 1.30 0.08 o.oo 12 .00 100.00 
25.000 830.00 768.76 0.52 0.09 o.oo 12.00 100.00 
25.000 95 0. 00 770.'16 2.00 0.23 o.oo 12 .01 100.00 

27.500 540.00 767.16 0.00 o. 22 0.00 12.00 250.00 
27.500 720.00 768.47 1. J 1 o. 23 0.00 12.00 250.00 
27,500 830.00 769.02 0.55 0.26 o.oo 12. 00 250.00 
27.500 950.00 771.JJ 2. 3 1 o. 51 0.00 12. 01 250.00 
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2B.560 540.00 767. 26 0.00 0. 11 0.00 12.00 106.00 
28.560 720.00 768. 58 l. 3 2 0. 11 0.00 12.00 106.00 
28.560 830.00 769.14 0. 5 6 0. 12 0.00 12.00 106.00 
28.560 950.00 771.60 2, 4 6 0,27 o.oo 12.01 106-.00 

28.570 540.00 767.26 0.00 0.00 0,00 12.00 1.00 
28.570 720.00 768.58 l. 3 2 0.00 0.00 12.00 1.00 
28.570 830.00 769.14 0. 5 6 0.00 0.00 12.00 1.00 
28.570 950.00 772,43 3. 2 9 0, 83 o.oo 12.01 l.00 

28.650 540.00 768.56 0.00 1. 2 9 0.00 3 2. 12 B,00 
28.650 720.00 770.06 1. 5 0 1. 48 0.00 3 2. 15 a.oo . 28.650 830.00 770.82 0. 7 6 1. 67 0.00 3 2. 16 a.oo 
28.650 950.00 773.,H 2.62 1.01 0.00 3 2, 2 0 a.oo 

28.660 540.00 76 8. 61 0. 0 0 0. 05 0.00 32.00 1.00 
28,660 720.00 770.06 1. 4 5 0.00 0.00 32.00 1. 00 
28. 660 830.00 770.82 0.76 0.00 0.00 32.00 1.00 
28.660 950.00 773.44 2.62 0.00 0.00 3 2. 0 1 1.00 

28.990 615.oo 768.66 0.00 0.06 0.00 66.16 33,00 
28.990 885.00 77 0. l 2 1. 4 6 0.01 0.00 76,60 J3.00 
28.990 1015.00 770.89 0. 7 7 0.08 0.00 82.09 33.00 
28.990 1310.00 773.50 2.61 0.06 0. 00 169.16 33.00 

. 29.310 615.00 768.71 0.00 0.04 0. 00 101.77 32.00 . 29.310 885. 00 770.17 1. 4 7 0.05 0, 00 112.37 32.00 
29.310 1015.00 770.94 0. 7 7 0.05 0.00 117.93 32.00 
29,310 1310.00 773.5) 2. 5 9 0.03 0. 00 136.64 32.00 

30.lJO 615.00 768.66 0.00 -a.as o.oo 12. 8 8 82.00 
30.130 885.00 770.13 1. 4 7 -0.05 0.00 90.06 82.00 . 30.130 1015.00 770.90 0. 7 7 -a.as 0.00 99. 12 82.00 
JO, UO 1310.00 77).51 2. 61 -0.03 0.00 129.70 82.00 

30.630 615.00 768.67 0.00 0.02 0.00 72,96 50.00 
30.630 885.00 770.14 1.46 0.01 0.00 90.14 50.00 
30,630 1015.00 770.91 0.77 0.01 0.00 9 9. 1 8 50.00 
30.630 1310.00 773.51 2. 60 0.01 o.oo 129.70 50. 00 

3 L 67 0 615,00 76!!.68 o.oo o.oo Q,QQ .5.Q. 00 104,00 
31.670 B85.00 770.13 1. 4, 5 -0.01 o.oo 50.00 104.00 
)1.670 1015.00 770.89 0.76 -0.02 0.00 50.00 104.00 
31.670 1310.00 773.48 2. 5 9 -0.04 0.00 50.011 104.00 

)l.770 615.00 768.)0 0.00 -0.37 0.00 24.99 10.00 
) 1. 7 7 0 B85.00 769.78 1. 4 7 -0.35 0.00 24. 99' 10.00 
)1.770 1015.00 770.55 0.78 -0.34 0.00 25.00 10.00 
J 1. 7 70 1310.00 773.2] 2. 6 8 -0.25 o.oo 25.01 10.00 
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32.060 615.00 768.27 o.oo -0.03 0.00 19.99 9.00 
32.060 aas.oo 769.37 1.09 -0.41 0.00 19.99 9. 00 
32.060 1015.00 770.21 0.84 -0.]5 0.00 19. 99 9.00 
32.060 1310.00 773. 02 2. 81 -0.21 o.oo 20.00 9.00 

32.070 615.00 768.28 o.oo 0. 0 1 0.00 19.99 1.00 
32.070 885.00 769.37 1.09 0.00 0.00 19.99 1.00 
32.070 1015.00 770.20 0. 8 4 0. 00 0.00 19.99 1.00 
32.070 1310.00 772.9B 2. 7 8 -0.03 0.00 20.00 1. 00 

33.150 615.00 768.60 o.oo 0. 3 2 0.00 19.99 108.00 
33.150 885-00 769.52 0. 91 0. 15 0.00 19.99 108.00 
33.150 1015.00 770.]0 0.79 0. 10 0. 00 19.99 108.00 
33.150 1310.00 773. 09 2.79 0. 11 o.oo 20.00 108.00 

33.160 615.00 768.62 o.oo 0.01 0.00 19.99 1.00 
]J.160 885.00 769.52 0.90 0.00 o.oo 19.99 1.00 
3J.l60 1015-00 770.31 0. 7 9 0.00 0.00 19.99 1.00 
33.160 1310.00 773.13 2. 8 3 0.04 0.00 20.00 1.00 

33.260 615.00 768.64 0. 00 0.02 0.00 I 9. 9 9 10.00 
33.260 885.00 769.54 0. 90 0.02 0.00 19.99 10.00 
]J.260 101~-00 770.32 0. 7 8 0. O l 0.00 19.99 10.00 
33.260 1310.00 773.14 2. 82 0.00 0. 00 20.00 10.00 

33. 270 615.00 771.89 o.oo 3. 2 5 0. 00 20.00 l. 00 
33. 270 885.00 772.89 1.00 J.35 0,00 20.00 l. 00 
]3.270 1015.00 773.]3 0. 4 4 3. 0 1 0. 00 20.00 1.00 
]3.270 1310.00 774.25 0. 9 2 l. 11 0. 00 2 0. 0 1 1.00 

3 3. 7 40 615.00 771. 89 0. oo 0. 0 1 o.oo 20.00 4 8. 0 0 
]3.740 885.00 772.90 l. 0 0 0. 01 0.00 20.00 48.00 
33.740 1015.00 773.34 0.44 0. 0 l o.oo 20,00 4B.00 
33. 740 1310.00 774.26 0.92 0.01 o.oo 20.01 4 8. 00 

33.750 615.00 771.89 o.oo 0.00 0.00 20.00 1.00 
33.750 885.00 772.90 1.00 0.00 0.00 20.00 1.00 
33.750 1015.oo 773.34 0. 4 4 o.oo 0.00 20.00 1.00 

• 33. 750 lJl0.00 774.17 0. 8 3 -0.09 o.oo 20.01 1. 00 

34.710 610.00 771.91 o.oo 0. 02 0.00 20.00 96.00 
34.710 B80.00 77L92 1.01 0.02 0.00 20.00 96.00 
34.710 1005.00 773.37 0. 4 5 0.03 o.oo 20.00 96.00 
)4.110 1.Jo0.00 774.)2 0. 9 5 0 .15 o.oo 20.01 96.00 

]4.720 610.00 771.91 o.oo 0. 00 o.oo 20.00 1.00 
34.720 880.00 772.92 l . 0 l 0. 00 o.oo 20.00 1.00 
]4.720 1005.00 773.37 0. 4 5 0.00 0.00 20.00 1.00 
]4.720 lJ00.00 774.56 l . l 9 0. 2 4 0.00 2 0. 0 l 1.00 
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28.560 106.00 77).50 769.9) 761. 91 540,00 767.26 0.00 768.36 13. 49 8.40 6 4 • 2 7 147.01 
28.560 106.00 773.50 769.93 761. 91 720.00 768.58 0.00 769.84 13. 3 4 B.99 80.08 197. 13 
28.560 106.00 77J.50 769.93 761. 91 830.00 769.14 0.00 770.56 14 • .J 5 9. 56 86.80 219 07 
28.560 106.00 773.50 769.9) 761. 91 950.00 771.60 o.oo 773.12 23.18 9. 8 / 96. 2 1 197.jJ 

28.570 .I.. vu 0.00 0.00 761. 91 540.00 767.26 U, UV 768.36 lJ. 50 0, 'IU 64.26 146. 99 
28.570 1.00 o.oo 0.00 761. 91 720.00 76B.58 0.00 769.84 13. 34 8,99 80.07 197,11 
28.570 1.00 o.oo 0.00 761. 91 830.00 7 69. 14 o.oo 770.56 14.36 9. 5 6 86.BO 219. 05 
28. 570 1.00 o.oo 0.00 761.91 950.00 772.43 o.oo 773.31 7.24 7. 5 2 126.29 3 5 2. ""i 

28.650 0.00 o.oo 0.00 762.00 540.00 768.56 0.00 768.66 0.65 2. 5 7 210.25 670.57 
28.650 8.00 o.oo 0.00 762.00 720.00 770.06 0. 00 770.18 0.63 2.79 258.47 906.26 
28.650 8.00 o.oo o.oo 7 62. 00 830.00 770.82 0. 00 770.95 0.65 2.93 282.81 lOJl.39 
28.650 8.00 o.oo 0.00 7 62. 00 950.00 773.44 0. 00 773.54 0.41 2. 5 9 367.29 1491.04 

28.660 1.00 765.00 762.00 762.00 540.00 768.61 0. 00 768.71 0.64 2. 5 5 211.36 675. 60 
2iL660 1.00 765.00 762.00 762.00 720.00 770.06 lL 00 770.18 0.64 2. 7 9 257.84 902.69 
28.660 1.00 765.00 762.00 762.00 830.00 770.82 0.00 770.95 0.65 2. 94 2 82. 06 1026.97 
28.660 1. 00 765.0o 762.00 762.00 950.00 773.44 0.00 773.54 0. 41 2.60 366.01 ]482. 7" 

28,990 3 3. 00 o.oo 0.00 760.00 615.00 168.66 {).00 768.72 1.88 l.86 344.45 448.65 
28.990 3 3. 00 o.oo o.oo 760.00 885.00 770.12 a. oo 770.19 1.98 2.09 448.68 628. 94 
28.990 3 3. 00 0.00 0.00 760.00 1015.00 770.89 0. 00 770.96 l. 88 2 • l 3 509.76 740.02 
28.990 3 3. 00 o.oo o.oo 760.00 1310.00 773.50 0. 00 773.55 1.04 ' 1. 8 B 800.39 12B2.66 

29.310 32.00 o.oo o.ao 160.00 615.00 76B.11 0.00 168.72 0.) 5 0.99 652.62 1033.68 
29.310 32.00 o.oo 0.00 760.00 885.00 770.17 o.oo 770.20 0.40 1. 18 809.82 1397.25 
29.310 32.00 o.oo 0.00 760.00 1015.00 770.94 0. 00 770.97 0. ,£0 1. 2 4 898.42 1611. 13 
29.310 32.00 o.oo 0.00 760.00 1310.00 773.53 0. 00 773.56 0.28 l.22 1228.07 2454.89 

30. 130 82.00 o.oo 0.00 760.00 615.00 768.66 0.00 768.?5 3. 04 2. 5 7 288.23 352. 83 
30.130 82.00 o.oo 0.00 760.00 885.00 770,13 0.00 770.23 2.? 7 2.? 9 407.68 531.3( 
30.130 82.00 o.oo 0.00 760.00 1015.00 770.90 0.00 771.00 2. 4 7 2. 7 9 480.81 646. 2:i 
30.130 82.00 0.00 0.00 760.00 1310.00 773.51 0.00 773.57 1.29 2. 3 8 779.43 1154.71 

30.630 50.00 o.oo 0. 00 7 60. 00 615.00 768,67 
I 

0.00 768.77 3. 02 2. 5 7 288.77 353.61 
.JO. 630 50.00 o.oo 0.00 760.00 885.00 770.14 0. 00 770.24 2 .. ? 6 2. 7 9 408.28 532.23 
J0.630 50.00 0.00 0.00 760.00 1015.00 770.91 0. 00 771.01 2. 4 6 2.79 481.39 647. U 
J0.6)0 50.00 o.oo 0.00 760.00 1310.00 773.51 0. 00 773.58 i. 29 2. J 8 '779.42 1154.7C 

31. 670 104.00 o.oo o.oo 765.00 6,15~00 768.68 o.oo 768.85 13. 15 3. 3 5 183.78 169.6:l 
JI. 670 104.00 - 0. 00 0.00 165.00 885.00 ?T0.13 0.00 770.J.1. 9. 5/ 3_ 45 256.50 266.01 
)1. 670 104.00 o.oo 0.00 765.00 1015.00 770.89 o.oo 771. 08 B. 20 3. 4 4 294.67 354.51 
:n. 610 104.00 o_oo o.oo 765.00 1310-00 773.48 0.00 773.6) 4. 5 2 3. 09 423.94 616.1) 

3 1- 770 10.00 o.oo 0.00 765.00 615.00 768.30 0.00 769.25 13. 27 7. 81 18.11 168.8C 
31.770 10.00 o.oo o.oo 765.00 885.00 769.78 o.oo 770.69 8.67 7. 67 115.41 300.53 
)1.770 10.00 o.oo 0.00 165.00 1015.00 770.55 0.00 771. 4 3 7.22 7. 53 134-83 377.87 
J 1. 7 70 10.00 0.00 o.oo 765.00 1310.00 773.23 0.00 773.88 J. 19 6.50 201.69 672. 61l 
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32.060 9.00 0.00 o.oo 765.00 615.00 768.27 768.27 769.83 23.87 10. oi 61.39 125. 87 
32.060 9.00 0.00 0.00 765.QQ, 885.00 7 69. 37 0. 00 77 J. 12 19.96 10.63 a 3. 2 a 198.09 
32.060 9.00 0.00 a. oo 765,00 1015.00 770.21 0. 00 7 71. 80 15.35 10. 13 100.16 259.04 
32.060 9.00 o.oo o.oo 765.00 1310.00 773.02 0. 00 774.11 7. 3 3 8. 3 8 156.27 483. 96 

-32,070 1.00 778.00 773.00 765.00 615,00 768.28 768.27 769.83 2 3. 7 4 l O. 0 0 61. 50 126.22 
32.070 1.00 778.00 773.00 765.00 885.00 769.37 0. 00 771.12 19.97 10. 6 J 83.26 198.04 
32.070 1.00 778.00 773.00 765.00 1015.00 770,20 0. 00 7 71. BO 15 • 4 l 10. 15 100.04 258. 58 
32.070 1. 00 778.00 773.00 765.00 1310.00 772,98 0. 00 774.14 12.47 8. 6-3 151. 79 37 1. 02 

33.150 108.00 778.00 773.33 765.33 615.00 768.60 768.60 770.16 23.82 10.01 1 61. 44 126.02 
33.150 108.00 778.00 773.33 765. 33 885.00 769.52 769.46 7 7 1. 4 3 2 2. 7 0 11. 1.0 79.71 185 75 
33.150 1011. 00 778.00 773.33 765.33 1015.00 770.30 0. 00 772.06 1 7 . 6 3 l O. 6,3 95.48 2 4 1. 7 6 
J J. 150 108.00 778.00 773.JJ 765.33 1310.00 773.09 0. 00 774.28 10.54 8. 7· 3 150.06 403.56 

J J. 160 1. 00 o.oo 0. 00 765.33 615.00 768.62 768.61 770.16 23.66 9.519 61.58 126. 44 
33.160 l. 00 0.00 0.00 765.33 885.00 769.52 769.44 7 7 1. 4 3 22. 71 11. ~.O 79. 7 0 185.69 
33.160 l. 00 0.00 0. 00 765.33 1015.00 770.31 0. 00 772.06 l 7. 6 6 l O. Ei 4 95.42 241. 54 
33.160 l. 00 0.00 0.00 765.33 1310.00 773.13 0. 00 7 74.29 7. 91 8.Ei2 151. 94 465. 67 

33.260 10. 00 0.00 0.00 765.36 615.00 768.64 768.64 770.19 2 3 . 7 8 10.01 61. 47 126.11 
33.260 10.00 0.00 0.00 765.36 885.00 769.54 769.47 7 7 1. 46 22.73 11. l.1 79.67 185.61 
33,260 10.00 0.00 0.00 765.36 1015.00 770.32 0.00 772.08 17. 7 6 10.66 9 5. 2 3 240.85 
33.260 10.00 0.00 o.oo 765.36 1310.00 773.14 0. 00 774.30 7. 99 8.Ei5 151.39 463. 35 

JJ.270 1.00 767.80 765.20 765.37 615.00 771.89 o.oo 772.26 2 . 91 4 • El 7 126.39 360.58 
33.270 1.00 767.80 765.20 765.37 885.00 772.89 o.oo 773.46 4.00 6.04 146.47 442.73 
33.270 1.00 767.80 765.20 765.37 1015.00 773.33 0.00 7 73.99 4 . 4 7 6. S 4 155.31 479.90 
J J. 270 1.00 767.80 765.20 765.37 1310.00 774.25 0. 00 7 75. 13 5. 5 0 7. !:, 5 173.61 558.46 

JJ.740 4 8. 00 0.00 o.oo 765.51 615.00 771.89 0. 00 772.28 3. 10 4.Sl8 123.53 349.18 
33.740 4 8. 0 0 0.00 o.oo 765.51 885.00 772.90 0. 00 773. 49 4. 2 2 6. 1.6 143.60 430.80 
33.740 4 8. 0 0 0.00 0.00 765.51 1015.00 773. 34 0. 00 774.03 4. 71 6. Ei6 152.43 467.70 
)J.740 48.00 0.00 0.00 765.51 1310.00 774.26 0. 00 775.18 5. 7 4 7.66 170.93 SH,. 83 

33.750 1.00 780.00 773. 52 765.51 615.00 771. 89 0. 00 772.28 3.10 4.Sl8 123.53 349.17 
3).750 1.00 780.00 773.52 765.51 885.00 772.90 0. 00 773.49 4. 2 2 6.16 143.60 430.79 
)3.750 l. 00 780.00 773. 52 765.51 1015.00 773.34 0. 00 7 74.03 4. 6 a 6.66 152.34 473.13 
33. 750 1.00 780.00 773.52 765.51 1310.00 774.17 0. 00 775.27 13. 13 8. 410 155.96 361. 59 

34.710 96.00 780.00 773.81 765.81 ·610.00 771. 91 o.oo 772.33 3. 4 0 5. 1.7 117.89 326.89 
J 4,710 96.00 780.00 773.81 765.BI 880.00 772.92 0.00 773.55 4. 6 5 6. 317 13 8. 07 407.94 
J 4. 710 96.00 780.00 773.81 765.81 1005.00 773.37 0. 00 774.09 5.08 6 • e1 3 147.06 44' 07 
J 4. 710 96.00 780.00 773.81 765.81 1300.00 774.32 0. 00 775.40 12.93 8. 314 155.96 J 6 l. 58 

34.720 1.00 0.00 0.00 765.81 610.00 771. 91 0. 00 772.33 3. 4 7 5 • 1.7 118. 00 327. 32 
)4.720 1.00 0.00 o.oo 765.81 880.00 772.92 0. 00 773.55 4. 6 4 6. 317 138.19 408.44 
34.720 1.00 0.00 0.00 765.81 1005.00 77 3, 37 0.00 774.09 5.09 6. €1 3 14 7. 13 445. 50 
34.720 1.00 0. 00 0.00 765.81 1300.00 774.56 0.00 775.45 5 . 6 5 7.61 170.93 546. 84 
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34.800 8.00 o.oo 0.00 765.83 610.00 7 7 1. 91 0.00 772. 33 3. 51 5. 19 11 7. 57 325.62 
34.800 8.00 0.00 0.00 765.83 880.00 772.92 0.00 773.56 4. 68 6.39 137.77 406.75 
34.800 8.00 0. 00 o.oo 765.BJ 1005.00 773.37 0. 00 774.10 5. 13 6.85 146.72 443.75 
34.800 8.00 o.oo 0.00 765.83 1300.00 774. 56 o.oo 775.46 5.69 7. 6 3 170.46 544.78 

i 

34.B10 1.00 768.67 765.77 765.83 610.00 772.79 a. oo 7 7 3. 10 2. 3 8 4.52 135.03 395.52 
34.810 1.00 768.67 765.77 765.83 880.00 773.81 a. oo 7 7 -L 31 J. 3 5 5.66 155.53 400.80 
34.810 1.00 768,67 765.77 765.83 1005.00 774. 24 0. 00 774.82 3. 7 7 6.12 164.20 517.80 
34.810 1.00 768.67 765.77 765.83 1)00.00 775.23 a. oo 776.00 4. 63 7.07 183.9B 603.87 

36.210 140.00 o.oo o.oo 766.26 610.00 772.B0 0.00 773.16 2. 8 4 4. B 1 126.77 362.10 
36.210 14b.oo 0.00 0. 00 766.26 880.00 773.83 0.00 774.38 3. 88 5. 9 7 147.37 446.49 
36.210 140.00 0.00 0.00 766.26 1005.00 774,27 0.00 774.91 4. 3 J 6.44 156.09 483.17 
J6.210 140.00 o.oo 0.00 766.26 1300.00 775.26 0.00 776.11 5, 23 7. 3 9 175.94 568.61 

38.050 184.00 0.00 0.00 766.81 610.00 772.83 0.00 773.25 3. 62 5. 2 5 116.29 320.61 
38.050 184.00 0.00 0.00 766.81 880.00 773.87 0.00 774.51 4. 7 4 6.42 137.10 404.00 
38.050 184.00 0.00 0.00 766.81 1005.00 774,31 0.00 775.04 5. 21 6.89 145.92 440. 44 
38.050 184.00 0.00 0.00 766.81 1300.00 775.31 0.00 776.26 6. 12 7. 8 J 165.99 525.49 

38.060 1. 00 780.00 774.82 766.81 610.00 772.83 0.00 773.25 3. 62 5. 2 5 116.25 ]20. 46 
38.060 ,l. 00 780.00 774. 82 766.81 880.00 773.87 o.oo 774.51 4. 7 5 6. 4 2 137. 06 4 OJ. 8 J 
38.060 1.00 780.00 774,82 766.81 1005.00 774.31 0.00 775.04 5. 2 1 6. 8 9 145.88 440.25 
38.060 1.00 780.00 774. 82 766.81 1300.00 775.22 0.00 776.35 14.08 8. 5 5 15 2. 07 J 4 6. • 8 

' 39 7 60 170.00 780.00 775.34 767.)) 610.00 772,85 0.00 773.36 4. 65 5. 7 3 106.50 282.87 I 

39.760 170.00 780.00 775.34 767.33 880.00 773.91 0.00 774.64 5. 81 6.90 127. SJ 365. 15 
39.760 170.00 780.00 775.34 767,33 1005.00 774.35 0.00 775.19 6. 2 7 7. 31 136.44 401. 27 
39.760 170.00 780.00 775.]4 767.33 1300.00 775.46 Q.00 776.59 14.08 8. 5 5 15 2. 07 346.40 

39.770 1.00 0.00 0.00 767.33 610.00 772,85 o.oo 77).)6 4. 66 5.73 106.45 282.69 
39.770 1.00 0.00 0.00 767.33 800,00 77).91 0.00 774,65 5. 81 6.90 127.48 364.94 
39.770 1.00 0.00 0.00 767.33 1005.00 774,35 o.oo 775.19 6. 28 7. 3 7 136.]9 401. 06 
39.770 '1. 00 o.oo 0.00 767.33 1300.00 775.64 0.00 776.64 6. 5 2 8.02 162.15 508.99 

39.860 9.00 0.00 0.00 767.36 610.00 772.86 0.00 773.37 4. 7 2 5. 7 6 105.95 280.79 
39.860 9.00 0.00 0.00 767.36 880.00 773.91 0.00 774.65 5. 8 8 6. 93 126.99 362.98 
39.860 9.00 0.00 0.00 767.36 1005.00 774.35 0.00 775.20 6. 34 7. 3 9 135.91 399.09 
39.860 9.00 0.00 0.00 767.36 1300.00 775.64 0.00 776.64 6.58 8.04 161.63 506.80 

39.870 1.00 770.30 767.40 767.36 610,00 774.43 0.00 7 7 4. 7 3 2. 27 4. 4 4 137.36 405.04 
39.870 1.00 770.30 767.40 767.36 880.00 77 5. 4 5 0.00 775.93 3. 21 5. 5 7 157.94 491. 05 
39.870 1.00 770.]0 767,40 767.36 1005.00 775.89 0.00 776.45 J. 62 6.03 166.65 528.34 
39.870 1.00 770.30 767.40 767.36 1300.00 776.84 0.00 777.60 4. 5 2 7.00 185.71 611. 51 

41. 5 90 172.00 o.oo o.oo 767.86 605.00 774.45 0.00 774.80 2 • 7 4 4.74 127. 63 ]65. 55 
41. 5 90 172.00 o.oo o.oo 767.86 870.00 775.49 0.00 776.02 3. 7 3 5. 8 7 148.30 450.37 
41.590 172.00 0.00 0.00 767.86 995.00 775.92 0.00 776.55 4. 17 6. 3 3 157.07 487. 33 
41. 5 90 172.00 0.00 0.00 767.86 1290.00 776,88 0.00 777.72 5. 12 7. 3 2 176.25 569.95 



\,.. .:~• • 28JUL92 15:28:24 PAGE 132 

SECHO XLCH ELTRD ELLC ELKIN Q CWSEL CRIWS EG 1o~Ks VCH AREA .OlK 

4).)50 176.00 0.00 0.00 768.40 605.00 774.47 0.00 774.88 J. 4 7 5. 15 117.41 325.01 
43.)50 176.00 0.00 0.00 768,40 870.00 775.52 0.00 776.13 -I. 52 6. 2 9 138.38 409.22 
43.350 176.00 0.00 0.00 768.40 995.00 775.96 0.00 776.67 4. 98 6. 7 6 147.24 445.9.J 
4).)50 176.00 0.00 0.00 768.40 1290.00 776.93 0.00 777.86 5.96 7.74 166.6) 528. ~5 

43.)60 1.00 780.20 776.41 768.40 605.00 774.47 0.00 774.88 3. 4 7 5. 15 117.38 J 2 L 88 
43.)60 1.00 780.20 776.41 768.40 B70.00 775,52 o.oo 776.13 4.52 6. 2 9 138.36 409.15 
4).)60 1.00 780.20 776.41 768.40 995.00 775.96 0.00 776.67 5.30 

' 
6. 7 6 147.10 4 32. 23 

4).)60 1.00 780.20 776.41 768.40 1290.00 776.84 0. 00 777.96 13.85 8. 4 8 152.10 346.62 

45.860 250.00 780.20 777.17 769.16 605.00 774.51 0.00 775.05 5. OJ 5. 8 7 103.05 269.86 
45.860 250.00 780.20 777.17 769.16 870.00 775.58 0.00 776.34 6.10 7.00 124.34 352.40 
45.860 250.00 780.20 777.17 769.16 995.00 776.03 0.00 776.90 6. 55 7. 46 133.36 388.72 
45.860 250.00 780.20 777.17 769.16 1290.00 777.19 0.00 770.JO 13. 85 8. 4 8 152.10 346.61 

45. 870 1.00 o.oo 0.00 769.16 600.00 774.52 0.00 775.05 4.94 5. 8 2 103.06 269.87 
45. 870 1.00 0.00 o.oo 769.16 865.00 775.59 0.00 776.34 6. OJ 6. 9 6 124.34 352.)8 
45. 870 1.00 o.oo o.oo 769.16 990.00 776.05 0.00 776.90 6. 4 7 7. 4 2 133.46 389.10 
45. 870 1.00 0.00 0.00 769.16 1285.00 777.32 0.00 778.33 6.70 8. 07 159.19 4 96. 3 5 

45.970 10.00 0.00 0.00 769.19 600.00 774.53 o.oo 775.06 S. 01 S, 8 S 102. 59 268.10 
45.970 10.00 0.00 0.00 769.19 865.00 775.59 o.oo 776.35 6.09 •. P' 123.88 350.54 
45.970 10.00 0.00 0.00 769.19 990 00 776.05 0.00 776.91 6. 53 7. 4 4 13J.01 387.28 
45.970 10.00 0.00 0.00 769.19 1285.00 777.33 0.00 778.35 6. 7 7 8. 10 158.61 493. 89 

' 45.980 1.00 771.90 769.20 769.19 600.00 775.93 0.00 776.26 2. 52 4. 5 9 130.69 377.89 
45.980 1.00 771.90 769.20 769.19 865.00 776.97 0.00 777.47 J. 48 5. 71 15 1. 45 463. 61 
45.980 1.00 771.90 769.20 769.19 990.00 777. 40 0. 00 777.99 3. 91 6. 18 160.14 500.40 
45.980 l. 00 771. 90 7 69. 2 0 769.19 1285,00 778.34 0. 00 779.14 4. 87 7. 1 7 179.12 582.51 

48.330 235.00 0.00 0.00 769.91 600.00 775.96 0.00 776.)7 3. 4 5 5. 13 116.93 323.12 
48.330 235.00 o.oo v.vv 769.91 065.00 777.01 V • VV 777.62 ...... 6.27 137.91 407.26 
48.JJO 2)5.00 o.oo o.oo 769.91 990.00 777.44 o.oo 778.15 4.98 6. 7 5 146.68 4 4 J. 60 
48.330 235.00 o.oo 0.00 769.91 1285.00 778.40 0.00 779.33 5. 99 7.. 7 5 165.85 524.89 

48.340 1.00 784.70 777. 92 769.91 600.00 775.96 0.00 776.37 J. 45 5. 13 116.87 322.89 
48.340 1.00 784.10 777. 92 769.91 865.00 777.01 o.oo 777.62 4. 52. 6.28 137.84 407. 01 
48.340 1.00 784.70 777.92 769.91 990.00 777.44 0.00 778.15 5. 14 6.76 146.52 436.73 
48.340 1.00 784.70 777.92 769.91 1285.00 778.Jl 0.00 779.42 13. 7 6 8. 45 152.05 346.42 

i 
49.240 90.00 784.70 778.20 770.19 600.00 775.97 o. oo 776.42 J. 93 5. J 7 111.66 302.64 
49.240 90.00 784.70 718.20 1 TO. I 9 865.00 717.02 0.00 777.68 5.02 6. 52 132.73 386.17 
49.240 90.00 784.70 778.20 770.19 990.00 7 77. 4 7 0.00 778.23 5. 49 6.99 141. 56 422.35 
49.240 90.00 784.70 778.20 770.19 1285.00 778.44 0.00 779.55 13.76 B • .tS 152.05 346.41 

49.250 1.00 0.00 0.00 770.19 600.00 775.97 0.00 776.42 3. 93 5. 3 7 111.65 302.58 
49.250 1.00 0.00 0.00 770.19 B65 .00 777.03 0.00 777.68 5.02 6. 5 2, 132.72 3B6.11 
49.250 1.00 0.00 0.00 770.19 990.00 777. 47 o.oo 778.23 5.50 6.99 141.56 422. 32 
49.250 1.00 0.00 o.oo 770.19 1285.00 778.67 0.00 779.60 6.02 7. 7 6 165.5B 523. 72 
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49.340 9.00 o.oo o.oo 770.21 6,00,00 775.97 0. 00 776,4) J.98 5. 4 0 111. 14 300. 6 -I 
49,340 9.00 0.00 0.00 770.21 865.00 777.0] 0. 00 777.69 5.07 6. 5 4 1)2.23 3 84. 12 
49.)40 9.00 0.00 0.00 770.21 990.00 777.47 0. 00 778.23 5. 5 5 7.02 141,07 420. 31 
-49. 340 9.00 0.00 0.00 770.21 1285.00 778.67 0. 00 779.61 6.07 7, 7 9 165.05 521. 4 6 

49.350 1.00 77 3. 10 770.20 770.21 600.00 777.15 0.00 T77.45 2.32 4.46 1J4.67 394. OJ 
49.350 1.00 773.10 770.20 770.21 865.00 778,19 0.00 778.67 3. 2 J 5. 5 6 155.57 480.98 
49. 350 1.00 773.10 770.20 770.21 990.00 778.6) 0.00 779.19 3.65 6.03 164.31 518.28 
49,)50 1.00 773.10 770.20 770.21 1285.00 779.58 o.oo 780.34 4. 5 6 7. 01 183.43 601. 4 5 

50.410 106.00 0.00 o.oo 770.52 600.00 777.16 0. 00 777.SO 2.63 4.66 128.77 370.13 
50.410 106.00 0.00 o.oo 770.52 865.00 778.21 0.00 778.73 3.59 5. 7 8 149.74 456. 43 
50.410 106.00 o.oo 0.00 770.52 990.00 778.65 o. oo 779.25 4.02 6.25 lSB.52 493.51 
S0.410 106.00 0.00 0.00 770.52 1285.00 779.60 o. oo 780.42 4.97 7.2.3 177.68 576.21 

51. 550 114.00 o.oo o.oo 770.92 600.00 777. 'l, 7 o.oo 777,SS 3.13 4.96 121,05 339. 34 
51. 550 114.00 0.00 0.00 770.92 865.00 778.22 0.00 778.80 4. 15 6. 09 142.12 424.67 
51. 550 114.00 0.00 0.00 770.92 990.00 778.66 0.00 779.3) 4. 60 6.56 150.95 461. 4 8 
51. 550 11.a. 00 0.00 0.00 770.92 1285.00 779.63 o.oo 780.51 5. 5 8 7.55 170.22 543. 77 

' 
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34.800 610.00 771.91 0.00 0.00 0.00 20.00 8.00 
34.800 880.00 772. 92 1.01 0.00 0.00 20.00 8.00 
34.800 1005.00 773.37 0.45 o.oo 0.00 20.00 8.00 
34.800 lJ00.00 774.56 1. 19 0.00 o.oo 20.01 8.00 

34.810 610.00 772. 79 0.00 0. 87 0.00 20.00 1.00 
34.810 880.00 773.81 1.02 0. 8 8 0.00 20.00 1.00 
34.810 1005.00 774.24 0. 4 3 0. 8 7 0.00 20.00 1.00 
34.810 1300.00 775.2] 0.99 0.67 0.00 20.01 1.00 

36.21Q 610,QQ 772,BO CL 00 Q.01 o.oo 20.00 lHLOO 
36.210 880.00 773. 83 1. 03 0.02 0.00 20.00 140.00 
36.210 1005.00 774.27 Q.44 0. 03 0.00 20.00 140.00 
36.210 1300.00 775. 26 0.99 0.03 o.oo 20.01 140.00 

38.050 610.00 772. 83 0.00 0.02 o.oo 20.00 184.00 
38.050 880.00 773. 87 1.04 0.04 0.00 20.00 184.00 
38.050 1005.00 774.31 0. 4 4 0.04 o.oo 20.00 184.00 
38.050 1300.00 775.31 1.00 0.05 o.oo 20.01 184.00 

38.060 610.00 772. 83 0.00 o.oo 0.00 20.00 1.00 
38.060 880.00 773.87 1. 0 4 0.00 0.00 20.00 1.00 
38.060 1005.00 774.Jl 0. 4 4 0.00 0.00 20.00 1.00 . 38.060 1300.00 775.22 0.91 -0.09 0.00 20.00 1.00 

39.760 610.00 772. 85 0.00 0.03 o.oo 20.00 170.00 
39.760 880.00 773.91 1. o 5 0.04 0.00 20.00 l 7 0. 00 
39.760 1005.00 774.35 0.45 0.04 0.00 20.00 170.00 
)9.760 1300.00 775. 46 1. 11 0. 2 4 0.00 20.00 170.00 

)9.770 610.00 772.85 0.00 0.00 0.00 20.00 1.00 
)9.770 880.00 773.91 1. 0 5 0.00 0.00 20.00 1.00 
39.770 1005.00 774.35 0. 4 5 0.00 0.00 20.00 1.00 
39.770 1300.00 775.64 1. 29 0, 1 8 0.00 20.00 1.00 

39.860 610.00 772.86 0.00 0.00 0.00 20.00 9.00 
)9.860 880.00 773.91 1.05 0.00 0.00 20.00 9,00 
39.860 1005.00 774.35 0. 4 5 0.00 0.00 20.00 9.00 
39.860 1309. 00 775.64 1.29 0.00 0.00 20.00 9.00 

)9,870 610.00 774.43 0.00 1. 57 0.00 20.00 _ 1. 00 
39.870 880.00 775.45 1. 03 1. 54 0.00 20.00 1.00 
)9.870 1005.00 77 5. 89 0.43 1. 5 3 0.00 20.01 1. 00 
39.870 1300.00 776.84 0.95 1. 20 o.oo 20.01 1. 00 

41. 590 605.00 774. 45 0.00 0.02 o.oo 20.00 172.00 
41. 590 870.00 775.49 1. 04 0.03 0.00 20.00 172.00 
41. 590 995.00 775.92 0. 4 4 0.04 o.oo 20.00 172.00 
41.590 1290.00 776.88 0.96 a.as 0.00 20.01 172.00 
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43.JSO 605.00 774.47 0.00 0.02 0.00 20.00 176.00 
43.350 a1'0.oo 775.52 1 • 0 5 0.03 0.00 20.00 176.00 
43,350 995.00 775.96 0. 4 4 0.04 0.00 20.00 176.00 
43.350 1290.00 776.93 a. 97 0,05 0.00 20.01 176.00 

43,360 605.00 774,47 <LOO {1.00 0,00 20.00 LOO 
43.)60 870.00 775.52 1.05 o.oo 0.00 20.00 1.00 
43,360 995.00 775.96 0,44 0.00 0.00 20.00 1.00 
43.360 1290.00 776.84 0.88 -0.09 a.co 20.00 1.00 

45.860 605.00 774.51 o.oo 0.04 0.00 19.99 250.00 
45.860 870.00 775.58 i. 06 0. 06 ().00 20.00 250.00 
45,860 995.00 776.0J 0.46 0,07 0.00 20.00 250.00 
45.860 1290.00 777,19 1. 15 a. J s 0.00 20.06 250.00 

45.870 600,00 774.52 0.00 0.01 0.00 19, 99 1.00 
45.870 865.00 775.59 1.06 0.01 o.oo 20.00 1.00 
45.1370 990.00 776.05 0.46 0.01 0.00 20.00 1.00 
4 5. 13 7 0 12135.00 777.32 1. 213 0.14 0.00 20.00 1.00 

45.970 600.00 774.53 0.00 0.00 0.00 19.99 10.00 
45.970 865.00 775.59 1. 07 0.00 0.00 20.00 10.00 
45.970 990.00 776.05 0.46 0.00 0.00 20.00 10.00 
45.970 1285.00 777.JJ 1 . 2 8 o.oo 0.00 20.00 10.00 

45.9B0 600.00 775.93 0. 00 1. 40 0.00 20.00 1.00 
45.980 865.00 776.97 1.04 1. J7 0.00 20.00 1.00 
45.980 990.00 777.40 0. 4 J 1. JS 0.00 20.00 1.00 
45.980 12B5.00 778.34 0.94 1.02 0.00 20.01 1.00 

48.330 600.00 775.96 0.00 0.03 0.00 20.00 235.00 
48.330 B65.00 777.01 1.05 0.04 0.00 20.00 235.00 
48.330 990.00 777.44 0. 4 4 0.05 0.00 20.00 235.00 
48.330 1285.00 778.40 0.96 0.06 0.00 20.00 235.00 

48.340 600.00 775.96 0.00 0.00 0.00 20.00 1.00 
48.340 865.00 777.01 1.05 0.00 0.00 20.00 I.00 
48.340 990.00 777.44 0.44 0.00 0.00 20.00 I.00 
48.340 1285.00 778.31 O.B7 -0.09 0.00 20.00 1.00 

49.240 600.00 775.97 0.00 0.01 0.00 20.00 90.00 
49.240 a Gs. oo 777.02 1.05 0.02 0.00 20.00 90.00 
49.240 990.00 777. 47 0.44 0.02 0.00 20.00 90.00 
49.240 1285.00 778.44 0.97 0.12 0.00 20.0Q 90.00 

49.250 600.00 775.97 o. oo 0.00 0.00 20.00 1.00 
49.250 ,865. 00 777.03 1 • 05 0.00 o.oo 20.00 1.00 
-19.250 990.00 777.47 0. 4 4 0.00 o.oo 20.od 1.00 
49.250 1285.00 778.67 1.20 0.23 0. 00 20.00 1.00 
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49.340 600.00 77 5. 97 0.00 o.oo 0 • 0 () 20.00 9.00 
49.]40 865.00 777.03 1.05 0.00 o.oo 20.00 9.00 
49.340 990.00 777.47 0.44 o.oo a.co 20.00 9.00 
49.340 1285.00 778.67 1.20 0.00 0. QC) 20.00 9.00 

49.350 600.00 777 .15 0.00 1. 18 0. 0 0 20.00 l.00 
49.350 865.00 778.19 1.04 1. 16 o.oo 20.00 1.00 
49.350 990.00 778.63 0.44 1. 16 o.oo 20.00 1.00 
49.350 1285.00 779.58 Q.95 0.91 a. o o 20.01 1.00 

50.410 600.00 777.16 0.00 0.01 0. 0 0 20.00 106.00 
50.410 865.00 778.21 1.05 0.02 o.oo 20.00 106.00 
50.410 990.00 778.65 0. 4 4 0.02 0. 0 0 20.00 106.00 
50.410 1285.00 779.60 0.96 0.03 0. 0 0 20.01 106.00 

51. 550 600.00 777.17 a.co a. 01 o.oo 20.00 114.00 
51.550 865.00 778.22 1.05 0.02 a. o o 20.00 114.00 
51. 550 990.00 778.66 0. 4 4 0.02 O.QC) 20.00 114.00 
51.550 1285.00 779.63 0.96 o. 02 0. 0() 20.01 114.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 0. 100 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 0.100 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAHGE 
WARNING SECNO= 0. 100 PROFILE:c J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO=< 0. 100 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 0. 180 PROFILE= 1 CONVEYANCE CHANGE OUTS IDE ACCEPTABLE RANGE 
WARNING SECNQzz 0. 180 PROFILE .. 2 CONVEYANCE CHANGE OUTS IDE ACCEPTABLE RANGE 
WARNING SEC NO,. 0. 180 PROFILE"' J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO= 0. 180 PROFILE 21 • CONVEYANCE CHANGE OUTS I DE ACCEPTABLE RANGE 

CAUTION SECNO= 0.330 PROFILE" 1 CRITICAL DEPTH ASSUMED 
CAUTION SECN0 2 0.3)0 PROFILE"' 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0.lJ0 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 0. ]) 0 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.JJ0 PROFILE= 2 PROBABLE HINIHUM SPECIFIC ENERGY 
CAUTION SECNO= 0.330 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO• 0.330 PROFILE= J CRITICAL DEPTH ASSUMED 
CAUTION SECNO=- 0.330 PROFILE"' J PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SEC NO• 0.330 PROFILE"' 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SEC NO a 0.330 PROFILE"" • CRITICAL DEPTH ASSUMED 
CAUTION SEC NO= 0.330 PROFILE= • PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 0.330 PROFILE 3 • 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNOa o. 340 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO=- 0. 340 PROFILE=- 2 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NOA 0.340 PROFILE• J CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO .. 0. 3 4 0 PROFILE= 4 CONVEYANCE CHANGE OUTS IDE ACCEPTABLE RANGE 

WARNING SECNO= 0.500 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO= 0. 500 PROFILE= J CRITICAL DEPTH ASSUMED 
C1.UTION SEC NO= 0. 500 PROFILE= J t-iINIMUM SPECIFIC ENERGY 
CAUTION SEC KO= 0.500 PROFILE• • CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.500 PROFILE= • PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECHO= 0. 500 PROFILE"' • 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECHO= 7.500 PROFILE= 4 WSEL ASSUMED BASED ON MIN DIFF 
CAUTION SECNO= 7.500 PROFILE= • 20 TRIALS ATTEMPTED TO BALANCE WSEL 

NOTE SECNO:a 
' 

18.500 PROFILE• 1 WSEL BASED ON XS CARD 
NOTE SECNO .. 18.500 PROFILE., 2 WSEL BASED OM XS CARD 
NOTE SECNO= 18.500 PROFILE"' J WSEL BASED ON XS CARD 
NOTE SECN0:11 18.500 PROFILE" • WSEL BASED ON XS CARD 

C1.UTIOH SECNO= 2 2. 500 PROFILE= 1 CRITICAL DEPTH ASSUM.ED 
C1.UTION SECN0:11 22.500 PROFILE,. 1 MINIMUM SPECIFIC ENERGY 

NOTE SECNO=- 22.510 PROFILE= 1 WSEL BASED ON XS CARD 
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NOTE SECHO= 2 2. 510 PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SECNO"' 22.510 PROFILE= J WSEL BASED ON XS CARD 
NOTE SECNO" 2 2. 510 PROFILE= ' WSEL BASED ON XS CARD 

CAUTION SECNO=- 22.700 PROFILE:: 1 CRITICAL DEPTH ASSUMED 
CAUTION SECHO= 22.700 PROFILE= 1 HINIMUM SPECIFIC ENERGY 

CAUTION SE CHO"' 23.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2].000 PROFILE" 1 MINIMUM SPECIFIC ENERGY 

NOTE SECHO= 2 3. 100 PROFILE"' l WSEL BASED ON XS' CARD 
NOTE SECHO .. 2).100 PROFILE= 2 WSEL BASED ON X, CARD 
NOTE SECHO= 2 J. 100 PROFILE= 3 WSEL BASED ON XS CARD 
NOTE SECHO'" 2).100 PROFILE= 4 WSEL BASED ON XS, CARD 

CAUTION SEC NO"' 2 J. 500 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECHO"" 2].500 PROFILE= 1 MINIMUM SPECIFIC EN ERG'!'. 

WARNING SECNO" 2 3. 520 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO,. 23.520 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.520 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANG'E 

WARNING SECNO= 23.620 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE Rl\NG'E 
WARNING SECNO= 23.620 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.620 PROFILE= ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.620 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO"' 2).630 PROFILE: 1 WSEL BASED ON XS CARD 
NOTE SECNO"' 23.630 PROFILE= 2 WSEL BASED ON XS CARD 
NOTE SECNO= 2 3. 63 0 PROFILE= J WSEL BASED ON XS CARD 
NOTE SECNO= 23.630 PROFILE= 4 WSEL BASED ON XS CARD 

WARNING SECNO= 23.930 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= 2 CONVEYANCE CBANGE OUTSIDE ACCEP'J'.ABLE RANGE 
WARNING SECNO= 23.930 PROFILE'" J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NOTE SECNO= 24.100 PROFILE• 1 WSEL BASED. ON xs1 CARD 
NOTE SECNO= 2 4. 100 PROFILE'" 2 WSEL BASED ON_X5 CARD 
NOTE SECNO= 24.100 PROFILE= J WSEL BASED ON XS CARD 
NOTE SECNOs 24.100 PROFILE"' 4 WSEL BASED ON XS CARD 

WARNING SECNO= 28.570 PROFILE= 4 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 28.650 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 28.650 PROFILE .. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO"' 28.650 PROFILE'" ) CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 28.650 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 28.990 PROFILE= 1 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO"' 28.990 PROFILE== 2 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 

... , ,,,,,,, ,,,,,,., '·'·'"'" 
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WARNING SECNQ2 29.310 PROFILE= l COHVEYAHCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SE CHO=- 29.310 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO= ' 29.310 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNQ: 29.)10 PROFILE:s 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

~.\RN ING SECNO• )0.130 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECMO= 30.130 PROFILE"' 2 rnt.1U'C'VB.t.1f"E CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 30.1)0 PROFILE"- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• JO. 130 PROFILE:s 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECffQa 31.670 PROFILE"' l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO .. 31.670 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO .. 31.670 PROFILE= J CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 31. 670 PROFILE:: 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 32.060 PROFILE"' CRITICAL DEPTH ASSUMED 
CAUTION SECNO:o 32.060 PROFILE"' PROBABLE MINIMUM'SPECIFIC ENERGY 
CAUTION SECN0 11 32.060 PROFILEiz 20 TRIALS ATTEMPTED TO BALANCE WSEL 
WARNING SECNO= 32.060 PROFILE"' CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 32.060 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3).150 PROFILE= CRITICAL DEPTR ASSUMED 
CAUTION SECNO= 33.150 PROFILE= MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 33.260 PROFILE:: CRITICAL DEPTH ASSUMED 
CAUTION SECNO• 33.260 PROFILE:.: 1 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 33.270 PROFILE= 1 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 33.270 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SEC NO"' 33.270 PROFILE,. CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO .. 33.750 PROFILE"' CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 34.720 PROFILE,. CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECN0::1 38.060 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 39.770 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO• 39.870 PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECHO= 43.360 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SEC NO= 45.870 PROFILE= 4 CONVEYANCE CRANCE OUTSIDE ACCEPTABLE RANGE 

W~RNTNr. SECMO= 45.980 PROFILE" l"'n"1Vr:'V31Jt"l:' C!L\HGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO"' 48.340 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOa 49.250 PROFILE= 4 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
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(6ECNO 73.5 to 79.5) 

ot .027 was utilized 
rnE,tal pipe at this 

', ·b.,,. ',•.The minimum ioad elevation at Stadium Drjve 
:;•,.·,,:;(;~,,,,(is higher, than the :,DO-year flood lEsvel; 

,,,, 'therefore, no weir flow was allowed at this 
, ,,, location. 
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The flood leveJ wi.:11 exceed the minimum road 
, elevation at' Howard Street; 1.herefore, the 
'hydraulic model was revised and the profiles 
'and flood plain delineations were corrected 
at this location. 
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-2- July 2, 1981 

','Fio,od_way/flood plain map revisions. 

s. 
',:-.:;·,..-·, 

. •-Table, 3 (revised flood elevations) . 
' ,- t 

'Table '5_ (revised flow c1j stributions) 
, - ' .~~ ,, 

wlt.h tl1ese1"~~v,i~i~ms, tt1e hydrauljc.. anaJysis for Arcadia 
-,.- ,;Creek has been finalized and will be utilized for the development 
·• :":, ":''of/the Citr cif'' Kalamazoo Flood lnsurance Study. If you have 
., ' any questions, regarding this analysis, call me at (313) 29)-5400. 

· · :/\;;> ::;:,:{}f:, >,(:~/ ;ery trllly yours, 
' ' /', * .~p 

. }{)·::: ' ' 

WJW:lj 
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THIS RUN EXECUTED 28JUL92 13:58:1:.: 
************************************* 

HEC-2 WATER SURFACE PROFILES 

Ve rs ion 4. 6. 0; February 1991 

********••········~·················· 
NOTE- ASTERISK ! • I AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

JTP 10/30/B6 (RATINGEE 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELHIN Q CWSEL CRIWS EG 10• KS VCH AREA .OlK 

23.620 0.00 771.50 769.00 760.70 1020.00 768.65 0. 00 769.29 5. 7 6 6.42 158.9B 424.82 
23.620 0.00 771.50 769.00 760.70 1020.00 768.65 a.co 769.29 5, 7 6 6. 4,2 15B.98 424.B2 
23.620 0. 00 77 1.50 769.00 760.70 1020.00 768.65 0.00 769.29 5. 7 6 6.42 158.98 424.82 
23.620 0.00 77 1.50 769.00 760.70 1020.00 768.65 o.oo 769.29 ~. 7 6 6.42 158.98 424.82 

. 23.630 0. 10 771.50 769.00 760.70 1020.00 768.90 0.00 769. 50 5.JO 6.22 163.98 443.22 . 23.630 0. 10 771.50 769.00 760.70 1020.00 768.90 0.00 769.50 5. JO 6.22 163.98 443.22 
23.630 0.10 771.50 769.00 760.70 1020.00 768.90 0.00 769.50 5. J 0 6.22 163.98 443.22 . 23.630 o. 1 o 771.50 769.00 1 60. 7 o 1020.00 768.90 0.00 769.50 5. Jo 6.22 163.98 44J.22 

23.930 30.00 780.00 771. 67 760.70 150.00 769.44 o.oo 769.51 l. 18 2. 1 2 70.68 138.22 . 23.930 J0.00 780.00 771.67 1 60. 7 o 200.00 769.39 0.00 769.51 2. l J 2.~5 70.24 137.16 
23.930 30.00 780.00 771.67 760.70 J00.00 769.22 o.oo 769.52 5.02 4.36 68.88 13).95 
23.9)0 )0.00 780.00 771.67 760.70 400. 00 7 68. 96 0.00 769.52 9. 6 3 5. 9 9 66.75 128.91 

5.000 1.00 780.00 771.67 764.13 150.00 769.19 0.00 769.51 7.90 4.59 3 2. 6 7 5 3. 3 5 
5.000 l. 00 780.00 771.67 764.13 200.00 768.81 0.00 769.51 18. 13 6.74 29.66 4 6. 9 7 . 5.000 1.00 780.00 771.67 764.13 J00.00 768.59 768.59 710.38 47.92 10.75 27.91 4 3. 3 4 . 5.000 1. 00 780.00 771.67 764.13 400.00 769.36 769.36 771.50 SO.SB 11.76 34.01 56.25 

5.100 100.00 780.00 772.18 764.64 150.00 769.18 0.00 769.61 11. 30 5.26 2 8. 5 3 44. 62 
5.100 1 oo. a o 780.00 772.18 764.64 200.00 768.77 o.oo 769.74 27.60 7.89 25. J 4 3 a. a 1 . 5.100 100.00 780.00 772.18 .764.64 300.00 769.10 769.10 770.89 47.92 10.75 2 7. 91 4 3. 3 4 . 5.100 100.00 780.00 772 .18 764.64 400.00 769.86 769.86 772.01 50.61 11. 76 34.00 56.23 

5.200 300.00 780.00 772.78 765.24 150.00 769.47 0,00 769.99 14.J7 5.75 26.08 J9.57 
5. 2 00 300.00 780.00 772.78 765.24 200.00 769.66 0.00 770.47 21. 94 7.25 27.60 42.69 . 5.200 300.00 780.00 772.78 765.24 300.00 770.83 o.oo 771.85 22. 84 8.11 3 7. o 1 62.78 
5.200 300.00 780.00 772.78 765.24 400.00 771. 81 0.00 773.04 24.56 8.89 45.00 80. 71 

5.300 60.00 780.00 773.01 765.47 150.00 769.50 o.oo 770.08 16.88 6. 11 2 4. 5 7 J 6. 5 l 
5.300 60.00 780.00 773.01 765.47 200.00 7 69. 71 0.00 770.61 2 5. 3 2 7. 64 2 6. 1 7 J 9. 7 4 
5,300 66.oo 780.00 773.01 765.47 300,00 770.90 0.00 772.00 25. 1 7 8.42 35.65 59.80 
5.300 60.00 780.00 773. 01 765.47 400. 00 771.90 0.00 773.19 26.29 9.13 4 3. 81 1 a. o 1 
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG lO*KS VCH AREA .OlK 

5.400 1.00 7 7 5-. 00 771.90 764,90 150,00 7 69. 86 o.oo 770.08 3. 27 3. 7 8 3 9. 7 4 8 3. 0 l 
5.400 1.00 7 7 5-. 00 771. 90 764.90 200.00 770.281 o.oo 770.61 4. 61 4. 64. 4 3. 15 '3 J. 20 
5,400 Loo 77S.OO 771,90 764.90 3po.oo 771.50 o.oo 772.00 5.90 5. 6 7 5 2, 91 123.53 
5,400 1.00 775.00 771,90 764.90 400.00 772.52 a. ao 77),19 6. 7 3 6. 5 S 6 l. 11 154.24 

I 
5.500 25-00 775.00 772,70 765.70 150.00 769.94 0. 00 110. 2.t. 5. 11 4. 4 2 3 3. 9 5 66.35 
5.500 25,00 775.00 772. 70 765.70 200.00 770.37 o.oo 770.81 6.90 5. J 5 3 7. 39 76.16 
5.500 25,00 775.00 772.70 765,70 300,00 771.61 o.oo 772.23 8. 02 6. 3 4 47. 31 105.91 
5.500 25.00 11 S. 00 'J 72 • 'J 0 165.'JO 400.00 772,66 0.00 773.46 9.08 7.17 5 5. 7 8 132.73 

5.600 2.00 775.00 771.00 765.00 150.00 770.08 o. 00 770.24 3. 3 3 3. 2 5 46. 16 82.17 
5,600 2.00 775.00 771. 00 765.00 200.00 770.57 o.oo 770.82 4.64 3,95 50.69 92.88 
5,600 2.00 775.00 771. 00 765.00 300.00 771. 77 o.oo 772.23 13. 97 5.49 54.60 80.27 
5.600 ~. 00 775.00 111.00 765.00 400.00 772.63 o.oo 773.47 24.83 7. 3 3 54.60 B0.27 

5.100 20.00 775.00 771. 00 765.00 150.00 770.09 0.00 770.25 3. 32 3, 2 4 4 6. 2 3 B 2. 3 ~ 
5.700 20.00 775.00 771. 00 765.00 200.00 770.5B 0. 00 770.82 4. 61 3. 94 50.79 93. 12 
5.700 20.00 775.00 771. 00 765.00 300.00 771. 79 0,00 772.26 13. 97 5. 4 9 54.60 80.2i 
5.700 20.00 775.00 7 71. 00 765.00 400,00 772.68 0,00 773.52 24.83 7. 3 J 5 4. 6 0 B0.2i 

5,800 Loo 0.00 0. 00 763.00 150.00 770.1B o.oo 770.26 7. 4 5 2. 3 0 65.24 5 4. 94 
5.800 1.00 0.00 o.oo 76).00 200.00 770.71 o.oo 770.84 11.05 2-85 70, 14 60. l i 
5.800 1.00 0.00 o.oo 76).00 300.00 772.09 o.oo 772.29 16.49 3. 6 2 82.80 7 3. BC:: 
5. 800 1.00 0.00 o.oo 763.00 400.00 773.29 o.oo 773.57 21. 58 4. 2 6 93.90 86. lC 

28.990 20.00 0.00 o.oo 760.00 1015,00 770.19 o.oo 770.27 2. 61 o.oo 453.68 628.14 
28,990 20.00 0.00 0,00 760.00 1015.00 770.78 o.oo 770.85 2.03 o.oo 500.88 713.0l 
28.990 20.00 0.00 o.oo 760.00 1015.00 772.27 o.oo 772.31 1. 12 o.oo 631. 18 958. Si 
28.990 20.00 0.00 o.oo 760.00 1015.00 773.58 0.00 773.60 0.66 o.oo 812.30 1246.3: 



• • ., 
28JUL92 13:58:00 PAGE 24 

' JTP 10/30/86 [RATINGEE 

.:>UMMJ\K I k' R l N'l'OUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

23.620 1020.00 768.65 0.00 o.oo Q,00 20,00 0,00 
23.620 1020,00 768.65 0.00 0.00 0.00 20.00 0.00 
23.620 1020.00 768.65 0.00 0.00 0.00 20.00 0.00 
23.620 1020.00 768.65 o.oo 0.00 0.00 20.00 0.00 

2).630 1020.00 768.90 0.00 0. 2 5 0.00 20.01 0.10 
23.630 1020.00 768.90 0. OG 0. 2 5 0.00 20.01 o. 10 
2).6]0 1020.00 768.90 0.00 0.25 o.oo 20.01 0.10 
23.630 1020.00 768.90 0.00 0. 2 5 o.oo 20. 0 l 0.10 

' 2).930 150.00 769.44 0.00 0.54 0.00 8. 17 30.00 
23.930 200.00 769. 39 -0.05 0.49 0.00 8. 1 7 30.00 
23.930 300.00 769.22 -0. 17 0. 3 2 0.00 8. 16 JO.OD 
23.930 400.00 768.96 -0.26 0.06 0.00 8. 16 JO.OD 

5. 0 0 0 150.00 769.19 0.00 -0.26 0. 00 8.QQ 1.00 
5.000 200.00 76 8. 8 1 -0.38 -0.58 0. 00 7.93 1.00 
5.000 300.CC 768.59 -0.22 -v. O..J v.vv I• 00 1.00 
5. 0 0 0 400.00 769.36 0.77 0. 3 9 0. 00 8. 04 1.00 

5. 10 0 15,0.00 769.18 0.00 - 0. 0 1 0.00 7. 90 100.00 
5. 10 0 200.00 768.77 -0.41 - 0. 0 4 0.00 7. 8 2 100.00 
5. 10 0 J00.00 769.10 0. J 3 0. 51 o.oo 7. 8 B 100.00 
5.100 400.00 769.86 0.76 0. 51 0.00 8.04 100.00 

5.200 150.00 769.47 0.00 0.30 0.00 7. 8 4 300.00 
5.200 200.00 769.66 a. 10 0.89 0.00 7. 88 300.00 
5.200 300.00 770.83 1. 17 1. 73 0.00 8. 11 300.00 
5.200 400.00 771. 81 0.98 1. 95 0.00 8.31 300.00 

5.300 150.00 769.50 0.00 0. 0 3 0.00 7.80 60.00 
5.300 200.00 769.71 0.20 a.as 0. 00 7.84 60.00 
5.300 300.00 770.90 1. 19 0. 06 0.00 8.08 60.00 
5.300 400.00 771.90 1.00 0.09 0.00 8.28 60.00 

5.400 150.00 769.86 0.00 0. 36 0.00 8. 01: 1.00 
5.400 200.00 77 0. 2 B a. 4 2 0. 5 7 0.00 8.02 1.00 
5.400 300.00 771.50 1. 2 2 0. 60 0.00 a.02 1.00 
5.400 400.00 772.52 1. OJ 0.63 0.00 a.02 1.00 

5. 5 0 0 150.00 769.94 0.00 a.as 0.00 a.01 25.00 
5.500 200.00 770.37 0.43 0.09 o.oo 8.01 25.00 
5. 5 00 300.00 771.61 1.24 0. 11 0.00 a.02 25.00 
5. 5 00 400.00 772.66 1.06 0. 14 0.00 a.02 25.00 
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, 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWJ'.D XLCH 

5,600 150.00 770.08 o.oo 0. 14 0,00 ~. 1 7 2.00 
5.600 200.00 770.57 0.49 0.20 o.oo 9.19 2.00 
5.600 300,00 771. 7 7 1. 19 Q.16 o,oo 9.20 2. 00 
5.600 400.00 772 .63 0. 8 7 -0.03 o.oo 9. 2 0 2.00 

5.700 150.00 770.09 o.oo a. o 1 o.oo 9, 17 20.00 
5. 7 0 O 200.00 770.58 a.so Q.01 0, 00 9. 19 20.00 
5.700 JOO.OD 771.79 L 21 0. 03 o.oo 9.20 20.00 
5.700 400.00 772.68 0.89 a.as 0,00 9.20 20.00 

5.800 150,00 770, 18 o.oo 0,09 o.oo 9.18 1.00 
5.800 200.00 770,71 0. 5 3 0. 13 o.oo 9. 19 1.00 
5.800 JOO.OD 772,09 1.] 8 Q.29 o.oo 9.20 1.00 
5. 8 0 0 400.00 773.29 1. 21 Q.61 o.oo 9.20 l. 0 0 

28.990 1015.00 770.19 o.oo 0.01 o.oo 77.06 20.00 
28.990 1015,00 770.78 0,60 0,07 0. 00 81.32 20.00 
28,990 1015,00 772.27 l, 4 9 0. 18 0,00 104.16 20.00 
28.990 1015.00 773.58 1. 31 o.29 o.oo J 7 2. B 2 20.00 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

NOTE SECNO= 23.6)0 PROFILE .. 1 WSEL BASED ON X5 CARD 
NOTE SECNO=- 23.630 PROFILE= 2 WSEL BASED ON X5 CARD 
NOTE SECNO"' 23.630 PROFILE::z 3 WSEL BASED ON X5 CARD 
NOTE SECHO= 23.630 PROFILEa 4 WSEL BASED ON X5 CARD 

WARNING SECHQ:a 23.9)0 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 23.930 PROFILE= 2 CONVEYANCE CBANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SE CHO .. 23.930 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO .. 23.930 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECHQss 5.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO• 5.000 PROFILE= 2 CONVEYJ\NCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTIOH SE CHO .. 5.000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTIOH SECHO= 5.000 PROFILE"' 3 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECHO= 5.000 PROP ILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECHO= 5. 000 PROFILE= • CRITICAL DEPTH ASSUMED 
CAUTION SECHO= 5.000 PROFILE .. 4 PROBABLE MINIMUM SPECIFIC EHERGY 
CAUTION SECHO= 5.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTIOH SE CHO"' 5.100 PROFILE .. 3 CRITICAL DEPTH ASSUMED 
CAUTIOH SECNO= 5.100 PROFILE= 3 PROBABLE MIHIMUH SPECIFIC EHERGY 
CAUTION SECNO= 5.100 PROFILE'" 3 20 TRIALS A'l'TEMPTED TO BALAHCE WSEL 
CAUTION SECHO-= 5. 100 PROFILE"' 4 CRITICAL DEPTH ASSUMED 
CAUTION SECHO= 5 .100 PROFILE= ' MINIMUM SPECIFIC ENERG'i 

WARNING SECHO= 5.200 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
"WARNIHG SECHO= 5.200 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SBCNO= 5.400 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNIHG SECHO"' 5.400 PROFILE= 2 CONVEYANCE CHAHGE OUTSIDE ACCEPTABLE RANGE 
WARHING SECNO= 5.400 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARHING SECNO= 5.400 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAHGE 

HOTE SECNOa 5.500 PROFILE= 1 WSEL BASED ON X5 CARD 
HOTE SECNO= 5.500 PROFILE= 2 WSEL BASED ON X5 CARD 
HOTE SECHO= 5.500 PROFILE"' 3 WSEL BASED ON X5 CARD 
NOTE SE CHO=- 5.500 PROFILE= 4 WSEL BASED ON X5 CARD 

WARHING SE CHO"" 5.600 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARHIHG SECHO• 5.800 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO= 5.800 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARHIHG SECNO"' 126.990 PROFILE"' 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 28.990 PROFILE"" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECHO= 26.990 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO=z 28.990 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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THE CITY OF 

July 1, 1991 

Mr. Norbert Schwartz, Chief 
Natural Hazards Branch 
Natural & Technological Hazards Division 
Federal Emergency Management Agency 
Region V 
175 W. Jackson Blvd., 4th Floor 
Chicago, IL 60604 

DEPARTMENT OF PUBLIC WORKS 
234 W Cedar Street 

Kalamazoo Michigan 49007-5170 
(616) 337-8002 

Fax (616) 337-8922 

RE: ARCADIA CREEK MAP REVISION REQUEST - KALAMAZOO, MICHIGAN 

Dear Mr. Schwartz: 

Here are two copies of the technical reports to support this 
request for a Letter of Map Revision from the Federal Emergency 
Management Agency. 

We anticipate awarding a contract for this construction in August 
of 1991. 

Should you need further assistance, do not hesitate to contact me. 

~Ao#/4 
William L. Nelson 
Public Works Director 

a 

Attachment 

C W.L. Nelson 
J.P. Gallogly 
K. Nacc1 - DKI 
B. Gordon 
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ARCADIA CREEK REDEVELOPMENT PROJECT 
FINAL DESIGN AND CONCEPT ANO HYDRAULIC CALCULATIONS 

KALAMAZOO DOWNTOWN DEVELOPMENT AUTHORITY 
I 32 North Kalamazoo Mall 

Suite 217 
Kalamazoo, Michigan 49007 

1069-AO 

December I 7. 1990 
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1.0 INTRODUCTION AND PROJECT BACKGROUND 

The northern half of the City of Kalamazoo central business district in 

Kalamazoo County, Michigan has cxpcriencc<l stagnant growth and flooding 

problems. Improvements to the Arcadia Creek arc proposed to convey the 

l00-year flood, and to contain the floodway and lloodplain throughout the 

northern central business district. The project will result in a 

significant reduction in the tloodway anti flood hazard area limits 

illustrated on the existing City of Kalamazoo Flood Insurance Study (FIS) 

maps. Please consider this a formal request for a Letter of Map Revision 

(LOMR) to reflect these changes. Figure I illustrates the project location 

anti limits. 

It is our understanding that the Michigan Department of Natural Resources 

(MDNR) has primary technical review respon~ibility for the proposed creek. 

floodway, and floodplain modifications. The MDNR completed a review anti 

issued a conditional construction permit (Appendix A) for the proposed 

creek modification on September 15. 1989. Furthermore. they are currently 

in the process of reviewing the final design calculation~ to vc, ify 

compliance with preliminary design documents submitted during 1989. A 

letter to the MDNR which provides a summary of the following information is 

provided in Appendix B: 

a. Conditional permit suhmittals - a transmittal of final design 

calculations as required by the 1989 MDNR permit. 

b. Design concept configuration - a summary of design concept 

differences that transpired since the time of con<litional MDNR 

permit issuance in 1989. 

c. MDNR permit extension request - a formal request to extend the 

construction permit expiration date. 

d. _Letter of Map Revision request - formal request for MDNR to begin 

the LOMR review process. 

-1-
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A review and approval of the final design calculations by MDNR is expected 

during the month of December. Construction of the new creek corridor is 

expected to begin during February of 1991. The construction of several 

major commercial buildings in the currently published 100-year noodplain 

is proposed to take place concurrent with the reconstruction or the creek. 

The creek construction and physical reduction of the floodplain will he 

accomplished concurrently with construction in adjacent floodplain areas. 

The City of Kalamawo floodplain ordinances require that a Conditional 

Letter of Map Revision (CLOMR) be in place prior to any noodplain 

construction. It is our understanding that issuance of a CLOMR can be 

accomplished based upon approved design basis calculations and proposed 

plans. Once the creek construction is complete, record drawings 

illustrating field conditions after construction will be prepared. 

A description of the design concept, preliminary computations. and 

documentation of existing nooding conditions is provided in a report 

entitled: "Arcadia Creek Project, Preliminary Engineering Feasibility 

Report". January 21. 1987. Volumes I and I I (Appendix C). This I eporl 

includes preliminary plans and existing and preliminary propo~cd flood 

profiles. Information provided herein is an update or the 1987 feasibility 

repor1 and includes final concept plans and design basis computations. 

Construction drawings are scheduled to be completed during December. A 

copy of these drawings will be submitted when they are available. A copy 

of the documents attached to this report have already been submitted to the 

City of Kalamazoo for their review. 

-3-
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2.0 PROPOSED CREEK REDEVELOPMENT CONCEPT 

Figures 2 and 3 illustrate a plan view or the final creek redevelopment 

concept. This system is nearly identical to the concept presented in the 

fanuary i 987 STS Feasibiiity Study (Appendix C) and has the foiiowing 

reatures: 

a. Station 0 +00 to Station 28 + 56 - a variable dimensioned concrete 

box culvert will be constructed to supplement the existing 

culvert. The interconnection of the new and existing culverts al 

the intersection or Michigan Avenue and Pitcher Street will 

provide n1aximmn capacity. This configuration also provides an 

opportunity to create flow diversions during dry weather for 

maintenance in either system. 

b. Station 28 + 56 to Station :12 +07 - an open water pond will be 

constructed to provide an amenity for future adjacent 

developments. 

c. Station 32 +07 to Station 51 +55 - this central portion of the 

creek will consist of an alternating series of open and closed 

box conduits which will provide an aesthetic amenity for adjacent 

development properties. and will provide for ihc passage of flood 

flows under street corridors. 

d. Westnedge Avenue Interceptor - A portion of the Wcstncdgc Avenue 

interceptor has already been constructed in conjunction with a 

street improvement project undertaken by others. The Wcstnedge 

Ave. Interceptor was designed to intercept overland runoff at the 

upstream project limit for the width of the 100-year noodp!ain; 

aml redirect these flows toward the new central creek corridor. 

The existing creek corridor will be abandone<l between Edwards Street and 

Westnedge Avenue when the new creek structure is completed. This section 

is the oldest portion or the creek. The existing creek will he maintained 

during construction for flow diversion purposes. 

-4-
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The new creek structure is <lesigne<l lo pass the I 00-ycar lloo<l discharge 

under free !low conditions. Thus, the existing IOO-ycar lloodplain 

surrounding Arcadia Creek will be eliminated between Westnedge Avenue and 

the outlet at the Kalamazoo River. 

-7-
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3.0 HYDRAULIC ANALYSIS FOR FINAL DESIGN CONCEPT 

3. l General 

The fina! design concept remmns basica!!y unchanged from lhe preliminary 

concept presentell in the July 19117 STS Report (Appendix CJ. Figures 2 anll 

3 illustrate the final llesign concept. These plans inclulle creek 

stationing. culvert anll open channel size designations, dimensions, and 

cross-section locations. 

The 1987 Feasibility Report includes nood now/fn:quency relationships 

(Chapters 3.0 and 4.0). a summary of analysis methodology (Chapter 6.0), 

and a summary of the existing noodplain condition (Chapter 8.2J. 

3.2 System Design Rasis 

The proposed creek improvements were dcsignell to accommodate the I 00-ycar 

nood discharge with free now conditions. Starting conllitions for 

hydraulic analyses. and the analysis methodology are fully described in the 

July 19117 Feasibility Study Report (Appendix CJ. A c, ass-section 

cross-reference table correlating locations between the Flood Insurance 

Study. the 1987 Feasibility Report Analysis, and the final analyses 

summarize<.! herein are provided on Table L Con1putations for hydraulic 

losses at bends, junction chambcr5, weirs. and culverts are provided in 

Appendix D. A summary of special loss locations is as follows: 

a. Station i 8 + 50 - junction and bend iosses were appiicd at ihis 

location. Furthermore, special los5es in junction chambers 

upstream and downstream of the railroad crossing were 

accommodated. 

b. Station 23 +00 to Station 24 +00 - bend losses. junction chamber 

losses, and flow convergence/divergence loss computations were 

existing and propo5ed creeks, and a bend in the proposed system. 

-8-
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TABLE I 
CROSS SECTION CROSS REFERENCE 

ARCADIA CREEK PROJECT 

FIS Cross 
Seel ion 
_Designation 

NA* 

NA 

NA 

A 

B 

NA 

NA 

C 

NA 

D 

NA 

E 

STS Feasihility 
Desgination 

NA 

NA 

NA 

1.46 

2.6 

NA 

NA 

4.2 

NA 

9.0 

NA 

I 1.0 

NA NA 

* NA = No Applicable Cross Section 

STS Design 
Designation 

0.01 

4.3 

10.0 

NA 

NA 

I R.55 

22.51 

NA 

2R.56 

NA 

32.07 

NA 

34. 71 

Description 

·(P.O.B. Phase I) Oullel 
to Kalama1.oo River 

Harrison 
crossing 

Walbridge 

St reel 

Michigan Avenue htn 
Poiter Street and 
Walh1 idge S1ree1 

Michigan Avenue htn 
Port<:r Street to Pitcher 
Street 

Two 90" concrete pipes 
to he jacked under 
Conrail crossing 

Kalamazoo Street crossing 

Helwl·en Edwards aml 
Pilcher ( I 00 downs! ream 
slatiun 28 +Sh) 

Downsl1t·a111 limit of pon<l 
begin 12 It. x 8 It. 
concrete hox culvert 

Upsl1eam limil of pond 

Upslrcam face of Burdick 
Mall culvert 
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FIS Cross 
Section 
Oesignation 

F 

NA 

NA 

a 

NA 

NA 

TABLE I. CONTINUED 
CROSS SECTION CROSS REFERENCE 

ARCADIA CREEK PROJECT 

STS Feasibility 
Dcsginution 

19.0 

NA 

NA 

29.0 

NA 

NA 

Page 2 

STS Design 
Dt•signation 

38.05 

41.59 

45.87 

45.97 

4X.:l3 

51.55 

* NA = No Applicable Cross Section 

Description 

Jmt downstream or 
station JS+ 00 

Downs! ream face of Rose 
Stn,:PI ,·1,1s..i;;ing 

18 ft. clownstrenm of FIS 
cros~ section F (Church 
Street) 

Up~tream face of Park 
SI reel cwssing 

44 ft. upstream 

Downs1rern11 face or 
Cooky Srcel crossing 

Down~lrcam limit or 
Wc~tnedgc interceptor 
sy~tcm (POE Phase II) 
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c. Station 28 + 56 and Station :n +07 - entrance amt exbl losses were 

applie<l lo the upstream an<l <lownstream limits of the pond. 

d. Low Flow Control Weirs - several weirs will be constructed in the 

new creek corridor between Station 32 +07 and the upstream limit 

at Westne<lge Avenue. The objective of these weirs is lo provide 

some depth of water during low now conditions for aesthetic 

purposes. The weir~ were designed to accommodate the l00-year 

flood discharge without placing upstream culverts under pressure. 

A Manning's Roughness Coefncient of 0.013 was sclectcd for all concrete 

structures. Expansion and contraction loss coemcients varied lrom 0.1 

and 0.3 10 0.5 and 0. 7, respectively, depending upon flow dynamics. The 

new creek outlet will consist of a bafne<l apron. The baffled apron will 

consist of three foot high bartles spaced four feel apart. The outlet 

structure will reduce velocities 10 less than four feel per second for 

500-year events and less. A twenty-foot wide stone armored channel will 

outlet into the Kalamazoo River. 

The 100-year flood elevation al Station 51 +55 will be 779.09. This 

elevation provides a tailwater on the Westne<lgc Avenue interceptor sewer 

which proceeds 10 the north up to Kalamazoo Avenue. This tailwater 

elevation will allow for the efficient transport of stormwaler during the 

design event from areas 10 the north and west and meets MDNR requirement of 

780.00. 

The existing creek corridor will be maintained from Edwards Street down to 

the Kalamazoo River. This system will be interconnected to the new system 

at two locations. As a result, a diversion analysis was performed 10 

identify the distribution of nood flows between each system. The 

diversion analysis is performed within HEC-2. using the split-now option. 

Stone riprap erosion protection is provided at critical areas throughout 

the creek corridor to protect against erosion. 

- II-
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3.3 Hydraulic Analysis Results 

Figure 4 illustrates 10-, 50-. 100-, and 500-year nood profiles along the 

entire length of the new creek corridor. These elevations are lower in 

every case than ihe existing lloo<l profiles presented in the City of 

Kalamazoo's Flood Insurance Study. Furthermore, the new system will carry 

the I 00-year design nood elevation within the boundaries of the enclosed 

system. Figures 5 and 6 illustrate the revised noodplain which will 

result from the new structure. From this map it is clear that all nood 

conditions are fully contained within the new system. 

Table 2 presents a summary of 10-; 50-; !00-; and 500-year flood elevations 

al selected locations throughout the creek corridor. Comparison between 

existing nood elevations presented in Appendix C are illustrative of the 

flood reduction improvements to be provided by the new system. IIEC-2 

computer print-outs for each of the floo<l events analyzed arc provided in 

Appendix F. 

-I 2-
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Design Cross Section 

0.01 

4.J 

l0.0 

18.55 

22.51 

28.56 

32.07 

34. 71 

38.05 

41.59 

45.87 

45.97 

48.33 

51.55 

TABLE 2 
DESIGN CROSS SECTION 

FLOOD ELEVATION SUMMARY 
ARCADIA CREEK PROJECT 

J_Q-ycar 50-ycar JOO-year 

757.50 757.50 757.50 

760.50 761.50 761.88 

761. 72 762.88 763.27 

764.59 765.89 766.29 

765.37 766.78 767.3 I 

767.26 768.69 769.16 

768.28 769.87 770.47 

771.92 773.00 773.48 

773.05 774.23 774. 74 

774 .61 775.76 776.28 

774.68 775.85 776.41 

774.68 775.86 776.42 

776.15 777.29 777.81 

777.40 778.57 779.09 

500-ycar 

757.50 

762.57 

763.99 

767.46 

769.25 

111.:n 

772. 7] 

"774.65 

776. IJ 

777.76 

778.40 

778.40 

779.46 

780.92 
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4.0 SUMMARY AND CONCLUSIONS 

The northern half of the City of Kalamazoo central business district has 

experienced stagnant growth and flooding problems. Improvements to the 

Arcadia Creek are proposed io resolve ihe flooding prornems which have 

occurred. and to create a water amenity to provide public spaces and help 

spur development. A new corridor was developed to contain and transport 

the I 00-year flood elevation from the upstream project limits at Westnedge 

Avenue to the downstream limits at the Kalamazoo River. Figures 2 and 3 

illustrate the proposed system. Figures 5 and 6 illustrate the proposed 

floodplain associated with the new system. 

The engineering challenge of this project was to provide a system whid1 

satisfied the aesthetic goals of the project during low llow conditions 

while providing for the passage of llood water. The selected alternative 

accomplishes ihe goais and provides for a sysiem ihal docs nol llow under 

pressure during the design event. This report and attachments provides 

design computations documenting existing aml proposed conditions. This 

report serves as a design basis summary, and as suppolt documentation for a 

Letter of Map Revision (LOMR) request for the Arcadia Creek portion of the 

City of Kalamazoo Flood Insurance Study. 

-17-
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STATE OF MICHIGAN 
DEPARMENT OF NATURAL RESOURCES 

PERMIT 

Kalamazoo Downtown 
Development Authority 

132 N Kalamazoo Mall, 217 
Kalamazoo MI ~9007 

CONDITIONAL PERMIT 55 

Permit NO. 89-12-0444 

Issued Sep 15 89 
Extended 
Revised 
Expires Dec 31 90 

I This permit is granted under the provisions of: 
The Inland Lakes and Streams Act, 1972 PA 346, as amended. 

I Flood Plain Regulatory Act, 1929 PA 245, as amended. 

I ;= Permitted Activity 

I Permitted Activity on page 2 

111---------------ll 

I 
water Course Affected: 
county: Kalamazoo 
Subdivision: 

Arcadia Creek 
Town: 02S Range: 

Lot: 
llW Sections: 15 0 

.Authority granted by this permit is subject to the following limitations: 

A. Initiation of any work on the penitted project confirms the penittee's acceptance and agreement to comply with all 
terms and conditions of this permit. 

I 
I 
I 
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B. The permittee in exercising the authority granted by this penit sball not cause unlallful pollution as defined by Act 
245 of the Public Acts of 1929, as illll!llded. 
c. This permit sball be kept at the site of the work and available for inspection at all times during the duration of 
the project or until its date of expiration. 
D. ill work shall be completed in accordance with the plans and the specifications submitted with the application and/or 
plans and specifications attached hereto. 
E. Ho attempt shall be made by the penittee to forbid the full and free use by the public of public waters at or 
adjacent to the structure or work approved herein. 
F. It is made a requirement of this penit that the penittee give notice to public utilities in accordance with Act 53 
of the Public Act of 1974 and comply with each of the requirements of that act. 
G. This penit does not convey property rights in either real estate or uterial, nor does it authorize any injury to 
private property or invasion of public or private rights, nor does it waive the necessity of seeking federal assent, all 
local permits or complying with other state statutes. 
a. This penit does not prejudice or liait the right of a riparian owner or other person to institute proceedings in any 
circuit court of this state vben necessary to protect his rights. 
I. Perllittee shall notify the Departlent of Batural Resources within one week after the completion of the activity 
authorized by this permit, by completing and forwarding the attached, preaddressed post card to the office addressed 
thereon. 
J. Tbis permit shall not be assigned or transferred without the written approval of the Department of Natural Resources. 
K. Failure to comply with conditions of tbis permit uy subject the perllittee to revocation of permit and crillinal 
and/or civil action as cited by the specific state Act, Federal Act and/or Rule under wbicb this permit is granted. 
L. liork to be done under authority of this permit is further subject to the following special instructions and 
specifications: 
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Kalamazoo Downtown 
Development Authority 

132 N Kalamazoo Mall, 217 
Kalamazoo MI 49007 

PERMITTED ACTIVITY: 

Permit No. 89-12-04<!4 

Issued Sep 15 89 
Extended 
Revised 
Expires Dec 31 90 

Relocate approximately 2,540 feet of enclosed creek by inst~lling 
2,540 feet of concrete box culverts of varying diameters. create 
1,910 feet of 10-foot deep, 20-foot wide, open creek area by 
excavating approximately 14,000 cubic yards of material from che 
proposed watercourse area, hauling all removed material to a'licensed 
landfill. Enclosures and open channel shall be constructed 
intermittently between Portage Creek and Westnedge Avenue. Place 
;:1ppl""nYim;:iiT_~ly 4;hi:;n r-nhit'! y;=iirrl~ nf rnr.lr riprap tn lin~ nAw l'!T~Alr hP-ri 
and banks. Place necessary culverts as shown on attached plans and 
plans held on file with the Department of Natural Resources, District 
12 Headquarters, Plainwell, MI. 

PERMIT LIMITATIONS, continued 

This permit is granted conditionally under circumstances of emergency 
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necessary for implementation of project. Should this permit result in 
an unreasonable encroachment, interference with adjacent riparians or 
the public trust, permittee agrees, in exercising the authority 
granted herein, to make adjustments in the project as ordered by the 
Department of Natural Resources. No construction shall commence prior 
to September 21, 1989. 

Should information be received by the Department indicating a 
potential adverse impact to the environment, or should a request for a 
-.1,hl ;,... 'h.a.2,.,..;,..,,... ho .,..,0,....:::111,;,:,.oA ,.n'l"'IC!+-_,,,.,..;,.n~ C!'h2111 'l"'ln+- h.::.rri1"1 111"1t-i 1 =-1 l 
Ii' ... _____ ...................... ~ -- ... ---··--, --.... --... -- ... ·-·· - ........... - ··-- ---:, ... •• -·--- ...... ... 
issues are resolved: or following the public hearing, resolution of 
any and all issues raised at the public hearing. 

All excavated material shall be hauled to a licensed landfill unless 
~ermittee provides analysis of re~resentative soil sam~les that 
indicates all excavated material is free of any contamination. Should 
permittee provide acceptable documentation that excavated material is 
not contaminated, all excavated material shall be placed on a 
Department-approved upland site and stabilized with sod, seeding, or 
riprap as necessary. No excavated material shall be placed in any 
wetlands or watercourse under anr circumstances. Prior to initiation 
of construction, a pre-construction meeting shall be held with the 
contractor, permittee or her/his representative, and representatives 
of the Department of Natural Resources. To arrange the re~ired· 
meeting, contact Jeffery King, Land and Water Mana9ement Division, 
Department of Natural Resources, P.O. Box 355, Plainwell, MI 49080, 
phone: 616-685-8036. Any construction undertaken prior to a 
pre-construction meeting and final approval by the Department will be 
done at the risk of the permittee and/or its agent/contractor. 

2 
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Expires Dec 31 

All limitations, specifications and cond1tions contained in 
permit shall be included in all construction specifications 
project contractor. 

90 

this 
for 

This permit is valid only for construction work between Portage Creek 
and Westnedge Avenue. Any additional work on adjacent properties is 
subject to sul:lmittal of a separate pennit application and Department 
approval. 

Final design plans shall be submitted to the Department of Natural 
Resources, Land and Water Management Division, P.O. Box 355, 
Plainwell, MI 49080, prior to commencement of any construction I activities. 

w' Permittee shall request a revision of the Flood Insurance study Map 

I
~ from the ~ederal Emergency Management Agency prior to the start of 

construction. 

n~~~ ~h~ll hA p~nvidAd to thA DApartmAnt that demonstrates that 

Page 3 
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1-k overland flow from Michikal Avenue will reach the upper end of the 
(!'project at Westnedge, or drainage along Westnedge shall be improved to 

~ funnel flow into the new channel. 

. I 
I 
I 
~ 
] 

Permittee shall maintain existing road elevations on Michigan Avenue 
between Pitcher Street and Portage Creek. 

During removal of the existing structure, every precaution shall be 
taken to prevent debris from entering any watercourse. Any debris ___ _ ,_.: __ -~ _ ··------··--- ~ ... -~ -- -~- ----•9""', .,.._~ f..,. __ ....,,..,... ... r-+.._,,,. • .: ..... .,. n•.._ 
rt::i::11,,,;UJ.UY, Ult:: wa '-1::L"'l,,,;UI.LL O::.t:: U.~,L- .1.uy u,c L ICl&lUYQ.L QUU/ U,L L 'CVU.U.;t t-....... '- t-.LUU -

the structure shall be immediately retrieved from the water and 
disposed of at an upland site • 

All slurry resulting from any dewatering operation shall be pumped to 
a sump located away from the watercourse and allowed to filter through 
natural vegetation or gravel filters for a sufficient distance to 
remove suspended particles. 

The proposed channel relocation shall be constructed in the dry. 
Upstream and downstream plugs shall remain in place until the new 
channel is capable of handling flows without causing siltation. 

Prior to the initiation of any permitted construction activities, a 
sediment basin shall be constructed immediately downstream of the 
construction site. The sediment basin shall be maintained in good 
working order throughout the duration of the project. All excavated 
material shall be placed on an upland site. 
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Expires Dec 31 90 

The placement of the new culverts and the'initial placement of fill in 
the stream shall be done in such a manner that all flow is immediately 
passed through the culverts and the major placement of fill can be 
done in the dry or in still water where erosion and siltation will be 
minimized. The material used in this initial placement of fill shall 
be washed gravel, coarse aggregate, or rock, and shall be placed at· 
both ends of the culverts above normal water level before backfill 
material is placed. Bagged concrete riprap may be used for end fill. 

Road fill side slopes terminating in the stream and any raw stream 
banks resulting from this construction shall be riprapped to two rows 
above the ordinary high water mark and all other raw areas draining 
directly to the stream shall be ~rotected with ripra~ and/or sod 
and/or seed-fertilizer-mulch as is necessary to provide adequate 
protection. 

If the project, or any portion, is stopped and lies uncompleted for 
any length of time other than that encountered in a normal work week, 
every precaution shall be taken to protect the uncompleted work from 
erosion, including the placement of temporary sandbag riprap or other 
acceptable temporary protection. 

No work shall be done in the stream during periods of above-normal 
fLows except as necessary to prevent erosion 

In issuing this permit, the De~artment of Natural Resources has relied 
on the information and data which permittee has provided in connection 
with the permit application. If, subsequent to the issuance of this 
~ermit, such information and data prove to be false, incomplete, or 
inaccurate, the Department may modify, revoke, or suspend the permit, 
in whole or in part, in accordance with the new information. 

Unless specifically stated under the "Permitted Activity" of this 
permit, construction pads, haul roads, temporary structures, or other 
structural appurtenances to be placed on or over bottomlands are not 
authorized by this permit and shall not be constructed unless 
authorized by separate permit or permit revision granted in accordance 
with applicable law. 

Permittee covenants not to sue the State of Michigan, or any of its 
departments, boards, commissions, officers, employees, or agents for 
any claim, whether legal or equitable, arising under or in any manner 
related to the privileges granted in this Permit. Permittee hereby 
releases, waives, and discharges the State of Michigan and all of its 
departments, boards, commissions, officers, employees, and agents from 
any and all liability to permittee arising under or in any manner 
related to the privileges granted under this Permit • 
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D Expires Dec 31 90 

Permittee agrees to indemnify the State of Michigan and all of its 
departments, agencies, boards, commissions, officers, employees, and 
agents from any and all liability arising under or in any manner 
related to the issuance of the Permit or the privileges granted under 
this Permit. 

This permit shall become effective on the date of signature by 
Department of Natural Resources officer. Upon signing by the 
permittee named herein, this permit must be returned to Land & Water 
Management Division, Department of Natural Resources, P.O. 355, 
Plainwell, MI 49080, for final execution. 

Permittee hereby accepts 
conditions of this permi. 

JAK:jh 

cc: LWMO, Lansing, Region III 
D-12 Law 
STS Consultants, Ltd. 

with the terms and 

-/j /7ff 
Date 
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NATURAL RESOURCES COMMISSION 

THOMAS J ANDERSON 

STATE OF MICHIGAN 

·~·· 
iZ MARLENE J FLUHARTY 

GORDON E GUYER 
KERRY KAMMER 
0 STEWART MYERS 
DAVID D OLSON 

JAMES J. BLANCHARD, Governor 

DEPARTMENT OF NATURAL RESOURCES AA YMOND PQUPORE 

R1026 ., .. 

STEVENS T MASON BUILDING 
PO BOX 30028 

LANSING, Ml 48909 

DAVID F HALES, Oirectof 

Septeijlber 1/, ·~· 1990 

Mr. David Hendershott 
STS 
3340 Ranger Road 
Lansing, Michigan 48906 

Re: 89-12-444 
Arcadia Creek 
Stormwater Management Program 
T2S, RllW, Section 15 
City of Kalamazoo 
Kalamazoo County 

Dear Mr. Hendershott: 

As we discussed in our September 5, 1990 meeting, 
submittal of Computation Sheets and Data Analysis 
following point in our conditional permit (issued 

your August 1, 1990 
was to address the 
September 15, 1989): 

''Data shall be provided to the Department that demonstrates that 
overland flow from Michikal Avenue will reach the upper end of the 
project at Westnedge, or drainage along Westnedge shall be improved 
to funnel flow in the new channel". 

The data submitted included several assumptions including: 

1. A tailwater elevation of ·780 NGVD. The existing regulatory 

2. 

floodplain elevation at this location is 784.9. 

The grates 
obstructions 
discharge of 

for 
and 
985 

the Westnedge Interceptor will be clear of 
are designed to intercept the revised 100-year 

cfs without backing up or diverting flood waters. 

Based on the accuracy of your design calculations and the new tailwater 
of 780, we find that your submittal addresses the above stated condition. 
We have no objection to the proposal to construct portions of the 
interceptor and leave it unattached for now. We will need to review the 
calculations for the new floodplain downstream of this interceptor to 
determine whether it meets the intent of the State's Floodplain 
Regulatory Authority, 1929 PA 245 as amended by 1968 PA 167. 
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Mr. Hendershott 
Page 2 
September 14, 1990 

If you have any questions, please feel f~ee to contact me. 

SEB:bmw 

Sincerely, 

~~ ~c;;-ls~~- ~ 
- -- - - - ~ ~ ~uzanne ~ims-»arciay, t'.~. 1...J 

Floodplain Regulation 
Land and Water Management Division 
517-335-3187 

-= 
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December 17, 1990 

Ms. Suzanne Elms-Barclay, P.E. 
State of Michigan Department of Natural Resources 
Land and Water Management Division 
Floodplain Regulations Section 
Stevens T. Mason Building 
P.O. Box 30028 
Lansing, Michigan 48909 

RE: Arcadia Creek Stormwater Management Project 
MDNR PROJECT NO. 89-12-0444 

Dear Ms. Elms-Barclay: 

Conditional Permit No. 89-12-0444 dated September 15, 1989 issued by your 
office for the above referenced project requires the submittal of 
supplemental documentation prior to construction, This letter and 
attachments provide some of this information. Furthermore, please consider 
this a formal request for an extension of the existing permit deadline. 
Finally, please initiate your review of a Flood insurance Study (FIS) 
Letter of Map Revision (LOMR). 

A brief summary of project issues follows. 

CONDITIONAL PERMIT SUBMITTALS 

Permit conditions require the submittal of final design 
computations prior to construction. On August l, 1990, STS 
submitted analyses in support of the Westnedge interceptor 
portion of the project. Acceptance of this submittal and 
approval for construction of this interceptor was provided by 
your office on September 14, 1990. Enclosed is a report 
summarizing final design calculations for the remainder of the 
creek system for your review. 

STS Coneultanta Ltd. 
Consuii:1ng Engineers 

3340 Ranger Road 
L.ansmg, Michigan 48908 
517.321.4964/Fax 517.321.2132 
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State of Michigan Department of Natural Resources 
STS Project No. 1069-AO 
December 17, 1990 
Page 2 

Final design drawings are expected to be completed during the 
month of December. As required by the conditional permit, a copy 
of these drawings will be provided to your office when they are 
ready. 

DESIGN CONCEPT CONFIGURATION 

The basic system concept has remained unchanged from the document 
submitted to you as part of the September 15, 1989 Pen11it. 
However, refinements to the proposed river corridor have been 
incorporated into the design basis to accommouate a myriad of 
infrastructure conflicts. One notable conflict involved numerous 
utilities in Michigan Avenue at the lower reaches of the proposeJ 
river corridor. To aHeviate this conflict and the traffic 
problems that would ensue during construction. the lower portion 
of the new river corridor was rerouted. The remainuer of the 
system is essentially the same as originally proposed with minor 
configuration changes to accommodate right-of-way and aesthetic 
concerns. 

The final concept has the same hyuraulic conveyance as the 
concept which was submitted prior to issuance of the permit on 
September 15, 1989. It is important to note that the final 
concept produces a tailwater condition at the Uownstrearn en<l of 
the Westnedge interceptor which satisfies design basis 
assumptions as indicated in your September 14, 1990 letter. 

MDNR PERMIT EXPIRATION: DEADLINE EXTENSION REQUEST 

Please consider this a formal request for an extension of the 
expiration date for Permit No. 89-12-0444 which is scheduled to 
expire on December 31, 1990. Since construction of this system 
is likely to extend throughout 1991, and possibly into 1992, an 
"1-'JJIUJ.Jiillh:: pc1111it cxpi1atiuu tlatc i:, n:yuc:,icd. Plt:a:st:: let ms 
know if there is any additional information which you will 
require to accomplish this request. 

LETTER OF MAP REVISION REQUEST 

Construction activities adjacent to the new creek corridor will 
require a Letter of Map Revision (LOMR) from the Federal 
Emergency ManagementAgency(F EMA). As you know. construction of 
this project will remove adjacent properties from the floodplain. 
It is proposed in early 1991 that construction of buildings 
adjacent to the creek corridor would begin concurrent with the 
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State of Michigan Department of Natural Resources 
STS Project No. I 069-AO 
December 17, 1990 
Page 3 

construction of the new creek corridor. As such. the Kalamazoo 
Downtown Development Authority would like to apply for a 
con4itional LOMR based upon the documentation provided herein. 
and documentation previously submitted to your office. It is our 
understanding that your office takes part in the CLOMR review 
process. A separate formal request for a CLOMR will be submitted 
to FEMA this week. If there is anything that your office will 
need to expedite the CLOMR review process, please let us know. 

If you have any questions regarding the enclosed information. please call 
Dave Hendershott at 321-4964 or Bill Weaver at 800-837-7871. 

Sincerely, 

STS CONSULTANTS, LTD. 

nnvid F._ HP.ncli,r,hott 
Assistant Group Manager 

William J. Weaver, P.E. 
Vice President 
Water Resources Group 

cc: Ken Nacci. KDDA 
Orlin Loen. City of Kalamazoo 
Ms. Kim Rice, MDNR - Plainwell District 
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ARCADIA CREEK PROJECT 

Prellmlnary Engineering Feasibility Report 
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EXECUTIVE SUMMARY 

The northern half of the City of Kalamazoo Central Business 
District has experienced stagnant growth and flooding problems. 
Improvements to the Arcadia Creek are proposed to resolve the 
flooding problems that have occurred, and to create a water 
amenity to create public spaces and help spur development. 
Preliminary engineering investigations were performed to identify 
the dimensions and configuration of creek improvements to meet the 
project goals. 

The engineering challenge of this project was to provide a system 
which would satisfy the aesthetic goals of the project during low 
flow conditions, while providing for the safe passage of flood 
water. The difference between normal dry weather conditions and 
flood conditions is substantial. The resultant system is open for 
approximately 50% of its length and includes five ponds. The 
project is subdivided into five development zones: 1) East End, 2) 
Arcadia Gardens, 3) Rehabilitation/Mixed Use, 4) Housing Zone, and 
5) West End. Each zone has a unique character with an overall 
objective of providing a water amenity while safely discharging 
flood flows. 

Several alternative creek improvement options were investigated 
during the coarse of the project. The evaluation criteria 
utilized to assess each option included: water surface 
fluctuations, reliability, maintenance, constructability, 
flexibility, conformity with concept plan, stormwater management, 
water quality, safety, low flow character, flood flow velocity, 
and cost. 

Following is a brief discussion of the preferred alternative for 
each development zone: 

a. 

b. 

East End - The East End is proposed to consist of a box 
culvert relief sewer between Pitcher Street and the Portage 
Creek. Furthermore, the existing Arcadia Creek structure 
will be rehabilitated and the combination system will have 
the capacity to discharge the 100-year flood flow. The new 
structure will be constructed in the Kalamazoo and Michigan 
Avenues and Water Street rights-of-way. 

Arcadia Gardens - The gardens area, which extends between 
Pitcher Street and the Burdick Street Mall, would consist of 
a lake. This lake would be approximately 6 feet deep during 
dry weather conditions and approximately 9 feet deep during 
flood flow conditions. Erosion protection in the form of 
stone riprap would be provided around the perimeter of the 
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c. 

d. 

e. 

II 

lake to guard against the anticipated lake fluctuation. The 
lakes would be supported by a small dam structure located 
immediately upstream of Pitcher Street. 

Rehabilitation/Mixed Use Zone - This development zone would 
consist of the construction of a reinforced concrete box 
culvert and open rectangular concrete flume. This zone 
extends between the Burdick Street Mall and Church Street. 
Note that a small dam would be constructed at Rose Street and 
the water surface upstream of this location would be 
artificially supported at a depth of approximately 3 feet 
during dry weather conditions. 

Housing Zone - This zone extends between Church Street and 
Westnedge Avenue. The proposed creek improvement in this 
area would consist of a concrete flume with the completion of 
initial construction. The long term plan would include 
pedestrian walkways and extensive landscaping along the creek 
channel. The 10-year flood elevation would be accommodated 
within the flume and the 100-year flood flows would be 
accommodated with the entire water amenity cross section 
including the pedestrian areas. Two small dams would be 
constructed within this area to provide for the artificial 
support of 3 foot deep ponds during normal dry weather 
conditions. The fluctuation of the water surface would be 
limited to 3 feet during the 10-year flood and five feet 
during the 100-year flood. Finally, a free board would be 
provided between the 100-year flood elevation and the lowest 
floor elevation of develoment adjacent to the creek to 
provide a factor of safety. 

West End - The West End begins at Westnedge Avenue and ends 
upstream of Main Street. Improvements in this area would 
consist of an open channel adjacent to Michikal Avenue with 
the existing Arcadia Creek structure serving as a flood 
relief system. The Main Street bridge would be upgraded and 
channel improvements would be constructed for approximately 
500 feet upstream of Main Street to provide for the 
channelization of flood waters into the new Arcadia Creek 
system. 

The resultant creek improvements would have the capacity to 
transport the 100-year flood event and would result in a reduction 
in floodway and flood plain areas throughout the northern central 
business district. Therefore, the developability of lands adjacent 
to the Arcadia Creek would be increased and flood insurance 
requirements would be reduced for the area. The opinion of 
probable cost to implement the creek improvements is $7,578,000. 

It is 
would 
creek 

anticipated that the construction plans and specifications 
be developed during 1987 and that the construction of the 
improvements would be accomplished during 1988 and 1989. 
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III 

Engineering issues which are addressed in this report include dry 
weather flow conditions, flood conditions, geological issues, 
soils, parameters, and general considerations such as utility 
interferences and road reconstruction. The engineering studies 
whi·ch form the basis of design will be utilized for the 
development of the final design, and in the application to 
Federal, State, and local governmental agencies for construction 
permits. Finally, the documentation provided herein will be 
utilized to apply to the Federal Emergency Management Agency for 
flood plain mapping amendments for the northern CBD. 
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1.0 INTRODUCTION 

After many years of planning and study efforts, it was concluded 

that the northern half of the City of Kalamazoo's Central Business 

District (CBD) lags sharply behind the socio-economic vitality of 

the CBD located south of Michigan Avenue. Furthermore, serious 

infrastructure shortcomings, particularly in the stormwater 

management arena, have been identified. A plan was devised to 

address these problems with the following specific goals: 1) to 

stimulate new private investment in the north CBD; and, 2) to 

solve the flooding problems now evident in the north CBD with an 

effective stormwater management system. The Arcadia Creek project 

area is illustrated on Figure 1. 

The conceptual plan for the improvement of the Arcadia Creek 

proposes to meet the physical and economic goals of the project by 

utilizing the Arcadia Creek as a focal point for development in 

the north Specifically, the Arcadia Creek would be 

redesigned as an aesthetically pleasing open channel amenity which 

would also provide for the control of stormwater. This channel 

would be open where possible in the CBD with a series of small 

dams to limit the variation in water surface. Attractive 

development sites would be created along the creek corridor, and 

new markets would be created for off ice, retail, and residential 

development. Furthermore, the economic vigor of the north mall 

would be recharged due to its strategic location in the creek 

corridor. Finally, a streetscape plan would be developed to 

enhance the north CBD environment, the north and south CBD would 

be fused together with an improved pedestrian network and 

landscape improvements, and a long term solution to the existing 

and projected future parking problems would be developed. 

The objective of the preliminary engineering and feasibility study 

is to refine the conceptual ideas for the Arcadia Creek 

improvements. Furthermore, the physical dimensions required to 

manage the environmental forces to which the project will be 
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subjected were developed. The resultant engineering improvements 

to the Arcadia Creek corridor have been molded to be compatible 

with the aesthetic goals of the project. This report outlines the 

engineering studies which were performed in the development of the 

selected alternative and serves as the basis of design for the 

project. Furthermore, the technical documentation provided herein 

will serve as the basis for application to the Federal Emergency 

Management Agency to reduce the existing flood plain such that it 

is contained within a controlled corridor centered upon the 

improved Arcadia Creek. 

Engineering efforts which are :summarized in this report include 

the following: 

a. Data base suwmary 
b. Development of flood flows 

c. Arcadia Creek low flow analysis 

d. Geotechnical investigations 

e. Development of alternativ~s 

f. Evaluation of alternatives 

g. Preferred alternative 

In addition to documenting physical information which is available 

regarding the design of the Arcadia Creek improvements, the 

preferred alternative summary presents the expected hydrologic and 

hydraulic performance of the proposed creek, construction 

sequencing, construction scheduling, and anticipated soil 

conditions. 

design of 

Therefore, this report is a prelude to the finai 

the Arcadia Creek improvements, and provides 

documentation of the physical constraints and parameters which are 

necessary for the design process. 
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2.0 DATA BASE SUMMARY 

An engineering data base was compiled by STS to provide basic 

information to allow for the development, evaluation, and 

selection of sound alternative concepts to meet the objectives of 

the project. The Arcadia Creek project area is an urban setting; 

therefore, a large amount of engineering data is available. 

Furthermore, due to the f loading problems which occurred in the 

past, an extensive amount of engineering studies were available at 

the start of this project. 

The data which was collected for the project from numerous public 

and private agencies and concerns, and the data which was 

developed as part of this project, was compiled into a 

comprehensive data base. A summary of the data base which is 

available at the off ices of STS Consul tan ts, Ltd. in Lansing, is 

provided in Appendix A. This data base summary includes a 

description of the available information, a description of the 

organization which provided the information, a contact phone 

number, and comments. Information which was collected and 

developed falls within one of seven general classifications: 1) 

governmental agency data, 2) private utility data, 3) land survey 

data, 4) hydrologic and hydraulic data, 5) geotechnical data, 6) 

mapping, and 7) miscellaneous information= 
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DEVELOPMENT OF FLOOD FLOWS 

3.1 General 

Hydrologic conditions in the Arcadia Creek watershed have 

been studied thoroughly as part of projects which were 

performed in the past (Reference No's, 1, 2, and 3), These 

studies provide insight to the flood discharge/frequency 

relationship for the creek at various locations. The 

objective of hydrologic analyses performed as part of this 

project was to compile the various studies which were 

performed in the past and to select flood discharges for the 

10- and 100-year recurrance interval flood events for the 

reach of the Arcadia Creek to be improved. The accuracy and 

discrepancies between previous studies were addressed as part 

of this project, 

The Arcadia Creek watershed includes an area of approximately 

7 .4 square miles and originates near 8th Street in Oshtemo 

Township. The watershed is illustrated on Figure 2. The 

upper reaches of the watershed are rural in nature, with some 

residential and commercial development in places. The 

central portion of the watershed is a mixture of suburban and 

urban character, and includes the Western Michigan University 

complex. These two areas of the watershed are characterized 

by gently rolling topography. The lower reaches of the 

Arcadia Creek watershed include the project area, which is 

fully urbanized, The Arcadia Creek discharges to the Portage 

Creek near its mo~th at the Kalamazoo River. Approximately 

90% of the creek flows underground in a tunnel through the 

project area. 

The creek within the project area responds rapidly to 

rainfall as a result of the urbanized nature of downtown 

Kalamazoo, The creek is typical of urban areas in that it 
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has to transport 

rainstorms. 

large flood flow amounts during severe 

Flood flow development is an important aspect of this project 

in that the resultant discharge rates are a determining 

factor for the size and configuration of improvements to the 

Arcadia Creek. Furthermore, it is necessary to reduce the 

existing flood plain and floodway of the Arcadia Creek 

throughout the proposed development area. Thus, new 

developments would not infringe upon the flood plain and the 

flood carrying capacity of the creek. Therefore, the 

hydrologic analysis performed for this project will serve as 

the basis of application to State and Federal regulatory 

authorities to reduce the Arcadia Creek flood plain through 

the central business and increase 

developability of lands adjacent to the creek. 

ThA ~~npA nf AnginAAring analyses performed for the hydrology 

study was as follows: 1) identify the extent of flooding 

problems which currently exist in the project area, 2) 

investigate previous hydrology studies which were performed 

for the Arcadia Creek watershed to verify their accuracy and 

resolve discrepancies which may exist, 3) develop refined 

flood discharges and the distribution of flood discharges 

throughout the study area to be utilized as the basis of 

design for the project, and 4) provide documentation for the 

development of flood discharges for use in applications for 

development to State and Federal governmental agencies. 

3.2 Previous Hydrology Studies 

Two previous flood related hydrology studies were performed 

for the Arcadia Creek watershed. The first study was 

performed as part of the Ci t.y of Kalamazoo Flood Insurance 

Study (Reference 1), This study serves as the governmental 

regulatory guide for projects to be constructed in or 
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adjacent to the Arcadia Creek. The second study, entitled, 

"Master Plan for Storm Drainage" { Reference 3), was prepared 

as part of a feasibility study for the improvement of the 

Arcadia Creek. The flood discharges generated in each of 

these studies were similar for given flood events; however, 

there were several discrepancies. Each of these studies was 

reviewed for content and accuracy prior to the performance of 

refined hydro logic studies for the Arcadia Creek project. 

Following is a brief description of each of these previous 

studies: 

a. City of Kalamazoo Flood Insurance Study {FIS) - The City 

of Kalamazoo FIS includes flood flow/frequency 

relationships for the Arcadia Creek at several locations 

throughout the watershed. Table 3-1 summarizes the FIS 

flood discharges for the Arcadia Creek at its mouth 

downstream of the project area. 

TABLE 3-1 
CITY OF KALAMAZOO FLOOD INSURANCE STUDY 

SUMMARY OF FLOOD FLOWS AT MOUTH OF ARCADIA CREEK 

RECURRANCE INTERVAL 

10-Year 

SO-Year 

100-Year 

500-Year 

FLOW RATE {cfs) 

665 cfs 

920 cfs 

1,020 cfs 

1,285 cfs 

The Kalamazoo FIS utilized the Soil Conservation 

Service TR-20 computer model {Reference 4) to estimate 

the flood flows. These flows were adopted by the City 

of Kalamazoo, the State of Michigan Department of 

Natural Resources {MDNR), and the Federal Emergency 

Management Agency {FEMA). 
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The Kalamazoo FIS was performed in the early 1980's, and 

a review of the parameters utilized in the development 

of flood flows indicated that the character of the 

watershed had not changed 

was published. Therefore, 

substantively since the FIS 

these flood flows would be 

satisfactory for the design of the Arcadia Creek 

improvements. However, the Kalamazoo FIS does not 

provide a distribution of flood flows throughout the 

project area. Any reduction of flood flow proceeding 

upstream from the mouth of the Arcadia Creek could 

result in reduced civil works requirements and project 

cost. Therefore, a refined analysis should be performed 

to estimate if flood discharges would reduce proceeding 

upstream from the mouth of the creek. 

Master Plan for Storm Drainage - This master plan was 

completed in the year 1976 and utilized unit hydrograph 

methods to estimate the hydrologic conditions of the 

Arcadia Creek watershed. 

summarized on Table 3-2. 

Results of this analysis are 

TABLE 3-2 
MASTER PLAN FOR STORM DRAINAGE* 
ARCADIA CREEK FLOW DISTRIBUTION 

CREEK REACH 100-YEAR FLOW RATE 

Main St. to Westnedge Ave. 740 cfs 

Westnedge Ave. to Park St. 800 cfs 

Park St. to Church St. 820 cfs 

Church St. to Burdick St. 940 cfs 

Burdick St. to Edwards St. 970 cfs 

Edwards St. to Pitcher St. 1,030 cfs 

Pitcher St. to Kalamazoo River 1,075 cfs 

* Reference 3 

(cfs) 
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The master plan for storm drainage summarizes 100-year 

flood flows at various locations throughout the 
' 

watershed. The hydrolog ic methodology which was 

employed for this master plan study resulted in a 

100-year flood discharge of 1,075 cfs at the creek 

mouth, which is slightly greater than the Kalamazoo FIS 

discharge of 1,020 cfs at this location. Since 

documentation of the analysis performed for the master 

plan study was not readily available, and the technique 

utilized was different from that fostered by the State 

and Federal regulatory agencies, it was decided to 

perform a refined hydrology study for the Arcadia Creek 

project to document the distribution of flows throughout 

the study reach. 

3.3 Development of Flood Discharges 

A refined hydrology study was performed to identify peak 

flood discharges at selected locations. The Arcadia Creek 

watershed was subdivided into 16 sub-basin areas. Each of 

these areas contributes runoff to the Arcadia Creek in a 

unique manner. Figure 3 illustrates the delineation of each 

of the sub-basins. The objective of the hydrologic analysis 

was to obtain a refined estimate of flood flows at various 

locations throughout the Arcadia Creek study area. The same 

computer analysis methodology which was utilized in the City 

of Kalamazoo FIS was applied to the Arcadia Creek project. 

Furthermore, the watershed parameters utilized in the FIS 

were transferred to the refined hydrology study. 

3.3.1 Hydrologic Analysis Methodology 

The City of Kalamazoo FIS hydrologic study utilized the 

Soil Conservation Service TR-20 (Reference 4) computer 

program to estimate flood flows. This program 
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computes stormwater runoff which would result from a 

given rainstorm event. Parameters which this program 

considers in defining the rainfall-runoff process 

include precipitation, land use, soil types, topography, 

time of concentration, and drainage area. The FIS 

computer model was obtained from the technical 

appendices of the FIS provided by the Federal Emergency 

Management Agency. This computer model was input to the 

STS computer system and the model was refined to include 

a further subdivision of the portion of the watershed 

which includes the City of Kalamzoo CBD. Therefore, the 

resultant hydrologic analysis is compatible with the 

methodology and flood discharges which have been adopted 

by the local, State, and Federal governmental agencies 

which will regulate the flood plain aspects of the 

Arcadia Creek improvement project. 

In developing peak flow rates throughout the Arcadia 

Creek watershed, time-history ,hydrographs, which 

describe the quantity of runoff which result from a 

rainfall event over a period of time, were developed for 

each of the 16 sub-basins which make up the watershed. 

Each of these hydrographs was then added together on a 

uniform timescale to account for rH ffP.rP.nt ~11h-h~~in 

characteristics and lag times between the occurrance of 

peak flows in each area. Hydrologic computations 

performed by the TR-20 computer program simulate the 

progression of flood flows over time as flood water 

proceeds from the uppermost portion of the watershed to 

the mouth of the creek. 
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3.3.2 Hydrologic Analysis Results 

The storm events which were selected for the development 

of flood flows included the 10-, 50-, 100-, and 500-year 

flood events. The total precipitation depth for these 

events are approximately 3.75, 4.70, 5.15, and 6.15 

inches, respectively, for a storm duration of 24 hours 

(Reference 5). Table 3-3 presents a summary of the 

other hydrologic parameters which were utilized in the 

simulation of flood flows. These parameters include 

drainage area, time of concentration, and runoff curve 

number (RCN). The RCN is an index value which reflects 

the land use and soil types, 

TR-20 model to estimate 

and is utilized in the 

the distribution of 

precipitation between infiltration and runoff. 

A comparison of the flood discharges estimated as part 

of this study with the flood discharges of the Kalamazoo 

FIS and the "Master Plan" study is provided on Table 

3-4. This comparison is for the 100-year event and 

illustrates that the updated Arcadia Creek hydrology 

study is in agreement with the Kalamazoo FIS. The 

"Master Plan" hydrology study results vary significantly 

from the values of the current study. For example, the 

100-year flood discharge that applies at Main Street is 

31% higher in the updated hydrology study than the 

master plan discharge. This would have a significant 

impact upon the design of proposed structures. 

It was concluded that the higher flows associated with 

the updated hydrology study would be selected for the 

basis of design such that these flows are compatible 

with the methodology which was utilized for the' 

Kalamazoo FIS. These flows have already been approved 

by the local, State, and Federal regulatory agencies 

which will eventually have to approve the Arcadia Creek 

improvements. 
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Watershed Sub-Basin 
Designation 

Area 1 

Area 2 

Area 3 

Area 4 

Area 5 

Area 6 

Area 7 

Area 8 

Area 8A 

Area BB 

Area BC 

Area 8D 

Area BE 

Area BF 

Area 8G 

Area BH 

TOTAL 

TABLE 3-3 

ARCADIA CREEK PROJECT 

SUMMARY OF HYDROLOGIC PARAMETERS 

Drainage Time of 
Area Concentration 

(Acres) (Hrs.) 

1550 4.4 

615 2.0 

425 1.5 
1450 2.6 

50 0.4 

65 0.6 

95 0.6 

215 0.8 

33 o.s 
52 0.4 

34 0.4 

16 0.3 

52 0.5 

30 0.4 

10 0.3 

20 0.4 

4712 16.2 

Runoff 

* Index value which reflects land use and soil types. 

** Weighted RCN. 

Curve No. * 
73 

73 

86 

72 

76 

83 

79 

86 

83 

85 

88 

98 

88 

98 

98 

98 

75.6** 
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TABLE 3-4 

ARCADIA Cl{t:t:K Pl{UJt:C'l' 

COMPARISON OF 100-YEAR FLOOD FLOWS 

Creek 
Location 

Main St. to Westnedge Ave. 

Westnedge Ave. to Park St. 

Park St. to Church St. 

Church St. to Burdick St. 

Burdick St. to Edwards St. 

Edwards St. to Pitcher St. 

Pitcher St. to Kalamazoo River 

* Reference 3 

** Reference 1 

100-Year Peak Discharge 
Master* Kalamazoo** 

Plan FIS 

740 

800 

n~n 
0 ..:v 

940 

970 

1030 

1075 1020 

( cf s) 
Updated 

Study 

985 

990 

aa" 
✓ 7.J 

1005 

1015 

i015 

1020 
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Table 3-5 presents a hydrologic analysis summary. The 

flood discharges presented in this table represent the 

selected flood flows for design purposes. 



I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Creek Location 

Main St. to Westnedge 

Westnedge Ave. to Park 

Park St. to Church St. 

Church St. to Burdick 

Burdick St. to Edwards 

Edwards St. to Pitcher 
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TABLE 3-5 
ARCADIA CREEK PROJECT 

HYDROLOGIC ANALYSIS SUMMARY 

Flood Discharge (cfs) 
10-YR 50-YR 100-YR 

Ave. 595 860 985 

St. 600 865 990 

605 870 995 

St. 610 880 1005 

St. 615 885 1015 

St. 620 885 1015 

Pitcher St. to Kalamazoo River 620 890 1020 

500:...YR 

1275 

1285 

1290 

1300 

1310 

1310 

1315 
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ARCADIA CREEK STREAM FLOW CHARACTER 

4.1 General 

Arcadia Creek discharges small amounts of water during dry 

weather conditions. During rainfall events, the creek reacts 

quickly and produces flood flows which periodically result in 

flooding of downtown areas. The objective of the Arcadia 

Creek improvement project is to develop a creek corridor 

which has the capacity to safely transport flood flows on the 

one hand, while maintaining an aesthetically pleasing flow 

condition during dry weather conditions. To accomplish this 

objective, a series of small dams are proposed throughout the 

creek corridor to artificially support water depth during dry 

weather conditions; however, these dams and associated 

appurtenances would have the capacity to handle the 100-year 

flood event. 

In order to gain insight into the low flow character of the 

creek and the variability of base flow which would be 

expected throughout the year, a flow monitoring program was 

developed. As part of this program, flow-duration 

information was obtained and the relationship between 

precipitation and creek discharge was documented. To obtain 

the necessary information, a flow monitoring station was 

installed in the creek on the downstream side of the Main 

Street Bridge. The stream gauging station consists of a 

staff gauge and precipitation gauge. The creek gauge is 

located as illustrated on Figure 4. Daily readings of water 

surface elevations in the creek and precipitation were 

recorded for the period beginning December 12, 1985 and 

ending July 28, 1986. 
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4.2 Stream Gauge Methodology 

In order to convert staff gauge readings 

the relationship between stage and 

to discharge rates, 

discharge at the 

monitoring station was estimated. To accomplish 

performed. 

this 

This estimate, a stream discharge calibration was 

calibration consisted of field measurements to compute the 

discharge at a known stream depth. The stream cross section 

was divided horizontally into measured unit"s and the water 

depth and velocity were measured for each unit. The results 

were then integrated to obtain total stream discharge. 

Calibration was performed at four discharge rates. The 

results of the calibration are illustrated on Figure 5. 

The calibration process was performed up to a discharge of 20 

cfs. The gauge calibration process was based upon a discrete 

set of four points. Stream flow never exceeded 20 cfs at the 

times the measurements were taken. Therefore, the stage

discharge rating curve was extended to higher discharge 

rates with a backwater analysis. This analysis extended 

between the Elm Street culvert and the stream gauge location. 

The u.s. Army Corp of Engineers' HEC-2 computer model 

(Reference 6) was utilized to establish a mathematical model 

for this reach of the creek. The parameters input to this 

computer model were adjusted until the resultant flood 

elevations from the backwater analysis matched the actual 

measured flow rates. Higher discharge rates were then input 

to the model to estimate the flood elevation/discharge 

relationship for flows above those which were actually 

measured, 

Figure 5. 

The results of this analysis are illustrated on 
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4.3 Low Flow Monitoring Results 

The recorded water surface elevations were converted to 

discharge rates using the ratin~ curve presented on Figure 5. 

A statistical analysis was then performed to estimate the 

probability of exceedance of a given flow on a daily basis. 

The daily flow and precipitation data are presented 

graphically on Figure 6. Note that stage readings were taken 

once daily; therefore, peak flows which occur between gauge 

readings are not represented on the discharge hydrograph. 

Thus, the resultant flow-duration analysis does not always 

reflect the peak discharges which occurred during periods of 

rainfall. However, the resultant flow-duration curve will be 

sufficiently accurate to identify the normal base flow of the 

creek. 

The results of the flow-duration analysis are presented on 

flow is approximately 4.0 cfs the majority of the time. 

Therefore, it is anticipated that a reasonable base flow for 

providing flushing of the proposed Arcadia Creek amenity 

should be available in all but dry years. Furthermore, as 

expected, the creek responds fairly quickly to rainfall 

events. 

4.4 Verification of Hydrologic Analysis Accuracy 

As discussed in Chapter 3.0, a computerized mathematical 

simulation of hydrologic conditions in the Arcadia Creek 

watershed was utilized to estimate the frequency/discharge 

relationship for the watershed. In order to provide 

confidence in the accuracy of the computer simulations which 

were performed, an actual rainfall event was monitored. 

Following is the verification process which was peformed: 
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On June 19, 1986, approximately 1.25 inches of rain fell 

in the Kalamazoo area between 11:00 am and 12:15 pm. 

Several staff gauge readings were recorded over the next 

eight hours to define the time/elevation relationship of 

the water surface of the creek at the stream gauge. 

The resultant water surface elevations were converted to 

discharge based upon the calibration curve presented in 

Figure 5. Thus, the shape of the stream flow hydrograph 

for the June 19 storm was obtained. 

The TR-20 computer model for the Arcadia Creek 

watershed, which was developed as described in Chapter 

3.0, was utilized to mathematically simulate the June 19 

storm. To accomplish this, the rainfall distribution 

and timing was input to the computer model, and a 

simulated hydrograph was developed. 

The resultant hydrographs 

simulation and by actual 

generated by computer 

field measurements were 

compared, as illustrated on Figure 8. 

Results of this verification attempt indicate that the peak 

discharges for the observed hydrograph are approximately 10% 

higher than the computed hydrograph. Furthermore, the 

observed hydrograph had the peak flow occurring at 

approximately 12:30 pm, whereas the computer simulation of 

the hydrograph indicates the peak would occur at 

approximately 1: 00 pm. Given the numerous parameters and 

assumptions which go into both the actual stream flow 

monitoring and calibration process, and the development of 

the TR-20 computer model, the resultant comparison is 

considered good. Therefore, the TR-20 model which was 

utilized to project the flood flow/frequency relationship for 

the Arcadia Creek watershed calibrates well with actual field 

conditions and is satisfactory without adjustments for this 

project. 
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GEOTECHNICAL INVESTIGATION 

5.1 General 

The Phase II Subsurface Exploration Program for the Arcadia 

Creek Project in Kalamazoo, ~ichigan has been completed. The 

purpose of the geotechnical investigations was to obtain 

information on soil and groundwater conditions along the 

proposed corridor for the Arcadia Creek Project. This 

information supplements soils information obtained during the 

Phase I Subsurface Exploration Program. This information 

will be used to develop design and construction 

recommendations for foundations, structures and facilities 

for this project, and design and construction recommendations 

for project excavations. This phase of the subsurface 

exploration consisted of performing twenty (20) soil borings 

to depths ranging from 20 to 25 feet. The soil borings were 

iocated such that a generaiized soil profile can be 

approximated along the alignment of the proposed creek 

project corridor. 

Included in this chapter are descriptions of the field and 

laboratory procedures utilized. In addition, results of the 

5.2 Exploration Procedures 

5.2.1 Subsurface Exploration Procedures 

Soil boring locations were selected and located in the 

field by STS. These locations were selected with input 

from all project team members. Underground utility 

conflicts were resolved by STS, with assistance from 

local utility companies. STS also provided traffic 

control during subsurface explorations. The locations 
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of the soil borings are illustrated on Drawings 1 and 2. 

The ground surface elevation at each soil boring 

location was estimated from elevation information 

obtained from the preliminary topographic base map of 

the project area. This map has a horizontal scale of l" 

= 40'. The approximate ground surface elevation at each 

soil boring location is noted at the top of the soil 

boring logs which are included in Appendix B. 

The soil borings were performed using a truck-mounted 

drill rig which utilized continuous flight augers to 

advance the boreholes. Representative soil samples were 

obtained from the boring using split-barrel sampling 

procedures, which were performed in general accordance 

with ASTM specification D-1586. A brief description of 

this procedure is included in Appendix C. All samples 

obtained from the drilling operation were sealed 

immediately in glass to our 

Lansing, Michigan, laboratory for further examination 

and testing. The STS drill crew maintained a field log 

of the drilling operation for each soil boring. These 

field logs were used to develop the more detailed logs 

enclosed with this report. 

The drill crew recorded the depth of encountered 

groundwater in each borehole during the drilling 

operation, and following the completion of each soil 

boring. All boreholes were filled with soil cuttings 

and pea gravel upon their completion. The pavement 

section was sealed with asphalt cold patch. 
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5.2.2 Laboratory Testing Procedures 

The laboratory testing program consisted of a careful 

visual examination of each of the soil samples by a 

geotechnical engineer. This examination noted color, 

major and minor soil components, degree of saturation, 

presence of organics, and whether the material appeared 

to be naturally occurring or fill, All soils were 

classified on the basis of texture and plasticity, and 

grouped in accordance with the Unified Soil 

Classification System. Estimated group symbols, 

according to this system of classification, are shown in 

the parenthesis following the soil descriptions on the 

soil boring logs. A brief explanation of the Unified 

Soil Classification System is enclosed in Appendix C. 

In addition to the visual soil classification outlined 

above, washed gradation 

performed on selected 

gradation tests were 

and organic content tests were 

soil samples. The washed 

run in accordance with ASTM 

specification D-422, The organic content tests were run 

in accordance with ASTM specification D-2974. The test 

results are enclosed in Appendix D. 

Upon completion of the laboratory testing program, a 

geotechnical engineer grouped the various soil types 

into the major zones noted on the boring logs. The 

stratification lines indicated on the boring logs are in 

approximate in-situ, the transition between soil types 

in both the vertical and horizontal directions may be 

gradual. 

Additional information regarding the preparation of the 

final boring logs and the field logs and laboratory data 

are included on the sheet, entitled, "Field and 

Laboratory Procedures", which is enclosed in 
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Appendix c. All samples obtained from the borings will 

be retained in our office in Lansing for a period of 

sixty days, after which they will be discarded unless 

other instructions as to their deposition are received. 

5.3 Exploration Results 

5.3.1 Regional Geology 

Bedrock in Kalamazoo County consists primarily of 

Mississippian Age Coldwater Shale and Marshall 

Sandstone. The Coldwater Shale is prevalant over most 

of the county, except at the northeast corner, where 

Marshall Sandstone is found. Overlying this bedrock is 

a Pleistocene glacial drift, which varies from 50 feet 

to over 600 feet in thickness. In the Arcadia Creek 

corridor area, the drift thickness varies from 

approximately 100 to 150 feet. 

Much of Kalamazoo County lies in a large outwash plain 

bordered by the Kalamazoo and Tekonsha morraines. 

Within the outwash plain lies the Kalamazoo River 

valley, which was formed by the Kalamazoo River. This 

valley lies more than 150 feet below the surrounding 

outwash plain. 

Groundwater elevations in this area tend to increase as 

the distance from the Kalamazoo River increases. This 

result is confirmed by a regional groundwater flow 

pattern which is in a north-easterly direction. 
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5.3.2 General Site Conditions 

The pavement sections encountered at the ground surface 

typically consisted of asphalt overlying paving bricks 

and sand fill. In borings SB-1 (Phase I Investigation) 

and SB-15, approximately one foot of concrete was 

encountered beneath the asphalt pavement. The brick was 

absent in borings SB-14 (Phase I Investigation), SB-15, 

SB-19, SB-22, SB-25, SB-27, SB-28, SB-31, SB-32, and· 

SB-34. The asphalt was absent in boring SB-33. 

In general, the stratigraphic profile underlying the 

pavement section consists of fill soils (due to earlier 

site developments) underlain by coarse grained soil 

deposits. In several soil borings, layers of silty and 

clayey slightly organic soils were encountered between 

the fill and coarse grained soils. A brief description 

a. 

b. 

Fill Soils: The fill soils encountered generally 

consisted of dark brown and black sands, gravels, 

silty sands, and clayey sands. Traces of organics, 

bricks, and cinders were encountered at some boring 

locations. The fill soils extended to depths 

ranging from 2.0 feet to 7.0 feet, and were 

encountered in a very loose to dense condition. 

The fill soils were absent in borings SB-15, SB-20, 

and SB-3 (Phase I Exploration). 

Silty and Clayey Soils: These soils generally 

consisted of dark brown and black silts, silty 

sands, and sands containing little to some silt and 

clay. Typically, these soils contain trace amounts 

of organics. A sandy peat layer was encountered in 

boring SB-12 (Phase I Exploration). 
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It is possible that these soils may represent an 

old topsoil layer which was covered with f i 11 

soils, or are fill soils with organics mixed in. 

These soils were encountered in a loose to medium 

dense condition, 

Coarse Grained Soils: These soils constituted the 

major soil type encountered in the soil borings. 

These soils consisted of poorly to well graded 

sands and gravels with variable amounts of si 1 t. 

The coarse grained soils were encountered directly 

below the pavement section in boring SB-3 (Phase I 

Exploration), and at depths ranging from 2.0 to 

12.0 feet in the remaining borings. The coarse 

grained soils extended to the end of the soil 

borings, with the exception of borings SB-16, 

SB-17, and SB-6 (Phase I Exploration). A clayey 

fine sand layer was encountered in SBoring B-16 at 

a depth of 7.0 to 10.0 feet, and a brown silty sand 

was encountered at a depth of 18.0 feet to the end 

of the hole in boring SB-6. A brown sandy silt 

soil was encountered at a depth of 9.5 feet to 12.5 

feet in boring SB-17. 

The soils described above provide a general overview of 

the soil types encountered in the soil borings. For 

specific soils information, please refer to the enclosed 

soil boring logs presented in Appendix B. 

5.3.3 Groundwater Conditions 

Water level readings were obtained in the borings during 

the drilling operations and following their completion. 

Groundwater was encountered in a majority of the soil 

borings performed, except borings SB-1, SB-3, SB-14 

(Phase I Exploration), SB-33, and SB-34, which were 

observed to be dry both during and after completion 
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of drilling. Water level observations are noted on the 

lower left hand corner of the enclosed soil boring logs, 

and are summarized in Table 5-1. 
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SB-15 

SB-16 

SB-17 

SB-18 

SB-19 

SB-20 

SB-21 

SB-22 

SB-23 

SB-24 

SB-25 

SB-26 

SB-27 

SB-28 

SB-29 

SB-30 

SB-31 

SB-32 

SB-33 

SB-34 
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Table 5-1 

ARCADIA CREEK PROJECT 

GROUNDWATER LEVEL OBSERVATIONS 

Ground Surface 
Elevation (ft.) 

765.7 

766.7 

767.4 

770.0 

771. 5 

770.0 

772.9 

775.2 

776.4 

779.3 

781.6 

780.0 

781.l 

781.3 

784.4 

783.5 

784.6 

789.8 

792.5 

793.3 

Observed Depth to 
Groundwater (ft.) 

13.0 

11.0 

13.0 

11.0 

14.5 

12.5 

15.5 

15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

16.0 

21. 0 

17.0 

15.0 

20.0 

-DRY-

-DRY-

Observed 
Groundwater 

Elevation (ft.) 

752.7 

755.7 

754.4 

759.0 

757.0 

757.5 

757.4 

760.2 

761.4 

764.3 

766.6 

765.0 

766.1 

765.3 

763.4 

766.5 

769.6 

769.8 
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The groundwater elevation tends to increase with 

increasing ground surface elevation. This is 

illustrated on Figures 9, 10, 11, and 12. 

It should be noted that variations in the groundwater 

level should be expected, due to seasonal variations in 

precipitation, evaporation, surface water runoff, and 

the level of the Kalamazoo River. A high perched water 

table can often occur following periods of 

precipitation. 

Regional Subsurface Conditions 

5.4.1 West End 

The subsurface conditions for the West End are defined 

by borings SB-1 and SB-14 ( Phase I Exploration), and 

borings SB-30 through SB-34. The subsurface profile for 

this region is illustrated on Figure 9. A pavement 

section was encountered in all borings except boring 

SB-14. Below the pavement section, a layer of fill 

soils were encountered. These soils are generally dark 

brown and black in color and consist predominantly of 

sands and gravels with variable amounts of silts and 

clays. They are typically very loose to medium dense 

and occasionally contain trace to little amounts of 

organics and brick fragments. 

In borings SB-1, SB-14, SB-31, SB-33, and SB-34, layers 

of silty and clayey soils were encountered under the 

fill. 

sands 

Those soils consisted of silts, silty 

with little to some clay and silt. 

sands, and 

Several of 

these soils contained trace amounts of organics. They 

are typically dark brown to black in color and loose to 

medium dense. Where encountered, they ranged in 

thickness from 2,0 to 8.5 feet. 
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A coarse grained soil was encountered in all borings at 

depths of approximately 7.0 to 13.0 feet below existing 

grade. These soi ls are generally fine to coarse sand 

which are poorly to well graded, with variable amounts 

of silt and occasional gravelly layers. They are 

typically loose to medium dense near the top of the 

layer, but become medium dense to dense with depth. 

These soils are typically various shades of brown and 

reddish brown. It is anticipated that the structures in 

this area will be bearing on these soils. 

The groundwater table was not encountered in borings 

SB-1, SB-4, SB-33, and SB-34. In the remaining borings, 

it was encountered below elevation 770.0 feet. This is 

below the base elevation of anticipated structures in 

this region. Therefore, groundwater is not anticipated 

to be a concern in this area. The low elevation of the 

groundwater encountered in this area may have an impact 

on the design of the proposed pond for the west end area 

(bottom elevation 777.0 feet). The natural granular 

soils are free draining. In combination with the low 

groundwater table, a liner may be required for the 

proposed lake structure. 

5.4.2 Housing and Rehabilitation/Mixed Use Zone 

The subsurface conditions for the housing and 

rehabilitation/mixed used zone are defined by borings 

SB-3, sa~6, and SB-7 (Phase I Exploration), and borings 

SB-24 through SB-29. The subsurface profile of this 

region is illustrated in Figure 10. A pavement section 

was encountered in all borings. Below the pavement 

section, a layer of fill soils was encountered. These 

soils are generally dark brown and black in color, and 

consist predominantly of sand, with variable amounts of 
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silt, gravel, and clay. They are typically very loose 

to medium dense and occasionally contain trace to little 

amounts of organics and cinders. The depth of the fill 

soil ranged between 2 feet and 5 feet below existing 

grade. No fill soils were encountered in boring SB-3. 

In borings SB-7 and SB-24 through SB-28, a soil layer 

consisting of silty sands and sands with little to some 

clay and silt was encountered. Some of these soils 

contained trace amounts of organics. They are typically 

dark brown to black in color, and in a loose condition. 

Where encountered, these soils ranged in thickness from 

2. 5 feet to 7 .O feet. Coarse grained soils were 

encountered in all _borings at depths ranging from 

immediately below the pavement section to 11.5 feet 

below existing grade. These soils are generally poorly 

to well graded, fine to coarse sands, with variable 

amounts of silt and gravel. In addition, occasional 

gravelly layers were encountered. They are typically 

loose to medium dense near the top of the layer, but 
,--

become medium dense to dense with depth. These soils 

are typically various shades of brown and grayish brown. 

It is anticipated that the structures in this area will 

be bearing on these soils. 

' The groundwater table was not encountered in boring 

SB-3. In the remaining borings, it was encountered 

below elevation 768 feet. However, an anomalously high 

groundwater table was encountered in boring SB-7. This 

was probably related to a void encountered in this 

boring. The drill crew indicated that the void appeared 

to be a storm sewer (Phase I Exploration). If not, a 

perched water table could exist; therefore, dewatering 

and foundation 

construction. 

drainage 

Except for 

may be necessary for 

the perched water table, 

groundwater levels in the surrounding area are at 

elevations below the base elevation of the anticipated 
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structures in this region. 

not anticipated to be a 

Therefore, 

concern in 

groundwater is 

this area. A 

possible exception to this is the eastern portion of the 

area where structure base elevations may be at or near 

the groundwater level. If the groundwater table is 

encountered, dewatering and foundation drainage may be 

necessary for construction. 

It should be noted that a volatile organic material odor 

was identified in a sample obtained from boring SB-24 at 

a depth of 20 feet. The identification of this material 

and its source is beyond the scope of this report. 

5.4.3 Arcadia Gardens 

The subsurface conditions for the Arcadia Gardens region 

are defined by borings SB-8 and SB-9 (Phase I 

Exploration) and borings SB-20 through SB-23. The 

subsurface profile for this region is shown on Figure 

11. A pavement section was encountered in all borings. 

Below the pavement section, a layer of fill soils was 

encountered. These soils are generally dark brown and 

black in color and consist predominantly of sands and 

gravels with variable amounts of silts and clay, and are 

typically loose to medium dense, with occasional trace 

amounts of organics and brick fragments. No fill soils 

were encountered in boring SB-20. 

In borings SB-20, SB-22 and SB-23, a layer of soil 

consisting of sandy silts and sands with little to some 

clay was encountered. In borings SB-20 and SB-23, these 

soils contained a trace amount of organics. They are 

generally dark brown to black in color, and in a loose 

condition. This layer ranges in thickness from 1. 5 to 

4.5 feet. A coarse grained soil was encountered in all 

borings at depths ranging from approximately 4.5 to 7.5 
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feet below existing grade. These soils are generally 

poorly to well graded, fine to coarse sands with 

variable amounts of silt and gravel. A gravelly layer 

was encountered in boring SB-23 at a depth of 

approximately 18. 5 feet to the extent of the boring. 

These soils are typically in a very loose to medium 

dense condition at the top of the layer, but become 

medium dense to dense with depth. An exception to this 

was encountered in boring SB-23, where loose soils were 

encountered to a depth of approximately 16. 5 feet. 

These soils are typically brown in color. 

The groundwater table was encountered in all borings, at 

elevations below 763 feet. This is below the base 

elevation of anticipated structures in this region. 

Therefore, groundwater is not anticipated to be a 

concern in this area during construction. The low 

Al Au;:i f-_ inn of the grn11nrlwr1t'_Ar Ancn11n f-_ArFHi in th i.s arE!rt 

may have an impact on the design of the lake proposed 

for the Arcadia Gardens area (bottom elevation 760 .O 

feet). The natural granular soils are free draining. 

In combination with the low groundwater table, a liner 

may be required for the proposed lake structure. 

5.4.4 East End 

The subsurface conditions for the East End are defined 

by borings SB-12 and SB-13 (Phase I Exploration), and 

SB-15 through SB-19. The subsurface profile for this 

region is shown in Figure 12. A pavement section was 

encountered in all borings. Below the pavement section, 

a layer of fill soils was encountered. These soils are 

generally dark brown and black in color, and consist 

predominantly of sand, with variable amounts of silt, 

clay and gravel. These soils,were encountered in a 

loose to medium dense condition, and occasionally 
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contained trace amounts of organics. No fill soils were 

encountered in boring SB-15. In the remainder of the 

borings, the fill soil extended to depths ranging 

between 4.5 to 7.0 feet. 

A coarse grained soil was encountered underlying the 

fill soils in all borings except SB-20 and SB-12. In 

borings SB-20 a 3 foot thick layer of sandy silt with 

trace amounts of organics was ecountered underlying the 

fill. In boring SB-12, a 2 foot thick layer of sandy 

peat was encountered between the fill and coarse grained 

soils. The coarse grained soils consisted predominantly 

of poorly to well graded, fine to coarse sands, with 

variable amounts of silt, clay and gravel. However, in 

boring SB-16, at a depth of approximately 7 feet, a 2.5 

foot thick layer of fine clayey sand was encountered. 

In boring SB-17, at a depth of approximately 9.5 feet, a 

3 foot thick sandy silt layer was encountered. 

The coarse grained soils are typically various shades of 

brown and grayish brown in color. They were encountered 

in a loose to medium dense condition near the top of the 

layer becoming medium dense. It is anticipated that the 

structures located in this area will be bearing on these 

soils. 

The groundwater table was encountered in all borings at 

elevations below the base elevation of the anticipated 

structures in this region. Therefore, groundwater is 

not anticipated to be a major concern in this region 

during construction. A possible exception to this is 

the eastern portion of the area where structure base 

elevations may be at or near the groundwater table. If 

the groundwater table is encountered, dewatering and 

foundation drainage may be necessary for construction. 
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It should be noted that in boring SB-15, a gasoline odor 

was identified by the drilling crew during drilling. 

However, no odor was detected during examination of soil 

samples. 

Note that the soil stratification lines discussed above 

represent approximate boundary lines between the soil types 

present. 

drastically 

In-situ, 

from 

the transition may be gradual and differ 

those presented herein. Groundwater 

elevations represent those observed at the time the soil 

borings were completed. No inference is made between these 

levels and the groundwater levels at any other given time. 

Refer to Appendix E for General Report Qualifications and 

Geotechnical Practice Limitations. 
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6.0 DEVELOPMENT OF ALTERNATIVES 

6.1 General 

Numerous engineering alternatives for the resolution of 

flooding problems in the northern half of the City of 

Kalamazoo CBD have been proposed over the years. These 

alternatives have been conceptually designed to improve the 

aesthetics of the area, in addition to solving flooding 

problems. A review of alternatives which have been proposed 

in the past was performed early in the preliminary 

engineering process (Reference 7, Section E). The objective 

of this review included the following: 

a. 

b. 

Summarize in general the degree of compliance of each 

alternative with the concept plan which was developed 

for the Arcadia Creek project, and; 

Assess operation characteristics and engineering 

constraints for each alternative. 

The general alternative review, which is presented in 

Reference 4, addressed a comprehensive range of options, 

including the diversion of stormwater north of the CBD, 
::::ar-r-nmnn::::at-inn n-F C!f-nrmw::::a+-or 
U. .._,.._,...,UI'"''-""""' '- .... VII ....,,_ .... '-'"'"'-lllff .... ,_...,,._ through the QVi c:+-i nn ,-,,,-p,p,Je 

..... 6" ........... '=' -Ao--•· with 

improvements, etc. In total, five alternatives were 

investigated, as follows: 

a. Alternative No. 1 This option consists of the 

construction of a reinforced concrete, rectangular open 

channel to replace the existing Arcadia Creek within the 

project area. The new channel alignment would be 

identical to the existing channel alignment. 
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Alternative No. 2 This ------------
construct ion of a diversion 

option consists 

pipe from the 

of the 

upstream 

project limit at Elm Street to the Kalamazoo River along 

the railroad right-of-way located north of Kalamazoo 

Avenue. 

Alternative No. 3 This option consists of the 

construction of a supplemental open channel and relief 

tunnel parallel to the existing Arcadia Creek. 

Alternative No. 4 This option is identical to 

Alternative No. 2 with the exception that the existing 

Arcadia Creek would not be open to the atmosphere. 

Alternative No. 5 - This option is the concept plan 

which was set forth as outlined in the conceptual 

guideline for Arcadia Creek development ( Reference 8) • 

As a part of the concept plan: several variations for 

the lower reaches of the creek system were investigated. 

Each of the alternatives listed above was evaluated based 

upon a fixed set of criteria to provide a basis of 

comparison. Following is a summary of the evaluation 

criteria which were utilized in the development and analysis 

of each alternative: 

a. Water Surface Fluctuation - Vertical fluctuations of the 

Arcadia Creek water surface as a result of the 

occurrence of flood events should be minimized where 

possible. The goal of the project is to limit the 

fluctuation between the normal water surface elevation 

and the 10-year flood elevation to approximately 3 feet. 

The 100-year flood elevation should be no more than 1 or 

2 -f&::iAt- highAr t-hr11n t-hA lO-yAr11r flnnrl Alevat:.inn: where 

possible. Finally, the creek corridor should be capable 
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of transporting the 100-year flood flow with a vertical 

freeboard of from 1 to 2 feet. The freeboard 

requirements will provide a factor of safety to provide 

protection against uncertainties which are built into 

the hydrologic analysis results, and for the potential 

of increased runoff due to future urbanization. 

Finally, an objective of the project includes containing 

the 10-year flood limits within a controlled section. 

Inundation of non-critical areas such as pedestrian 

walkways along the creek corridor and passive park areas 

such as walkways around the Arcadia Gardens ponds would 

be allowed during the 100-year flood event. 

System Reliability This criteria refers to the 

operational reliability of the creek system for a wide 

range of free flow conditions. For example, a system 

with mechanical controls which would be subject to 

failure that could result in improper operation of the 

system, would not be rated as highly as a gravity 

controlled system. 

System Maintenance - Each alternative was evaluated to 

assess the relative degree of maintenance which would be 

required to keep the system operating properly. 

Constructibility - Each alternative was analyzed from a 

constructability standpoint to consider logistics, 

restrictions, scheduling, and phasing issues. 

constructability considerations would include 

interference, 

restrictions, 

property 

creek flow 

acquisition, 

maintenance 

construction, soil conditions, protection of 

structures, and groundwater conditions. 

Specific 

utility 

unusual 

during 

adjacent 



I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

e. 

f. 

g. 

h. 

-49-

System Flexibility - This evaluation criteria addresses 

the ease with which a specific alternative or internal 

component of an alternative allows for the realities of 

implementation strategies and phasing requirements. For 

example, an alternative which would require the 

construction of a circular pipe enclosure to be replaced 

at a later date by a rectangular flume would not be 

rated as highly as a pop top rectangular box enclosure 

which could be cost effectively adapted to the concept 

plan when ultimately implemented. Furthermore, 

indication of a flexibility 

alternative's 

is also 

ability 

an 

to meet the concept 

given 

plan 

flood objectives which, in the case of aesthetics and 

control, are at odds with one another. 

Conformity with Updated Concept Plan Although 

conformance with the concept plan is an underlying 

objective of all ::a 1 ~or n ::a~ i uo c:. .......... ""' .... ~· ........... ., ..., ... to be developed; some 

options conform better than others. 

Stormwater Management The ability of a given 

alternative to resolve the stormwater problems of the 

existing Arcadia Creek was considered. An underlying 

objective of all of the alternatives to be developed was 

to safely transport the 100-year flood flow. However, 

some alternatives would provide a better solution than 

others. 

Community Benefits This evaluation criterion 

indicates to what extent the various system components 

provide benefits to the community. For example, an 

alternative which provides the best solution to 

stormwater problems, low operation and maintenance 

concerns, and best meets the objectives of 

plan in a cost effective manner would score highly in 

this category. 
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Water Quality - Several components of the proposed 

concept plan may have the capacity to improve water 

quality of the Arcadia Creek. For example, a series of 

cascading dams would provide beneficial aeration. 

Life Safety Provisions During flood events, the 

Arcadia Creek discharges large quantities of water with 

a very swift current. The ability of a given 

alternative to improve life safety by minimizing flood 

flow velocities, or by incorporating safety provisions 

into the structure of the creek banks would receive a 

high rating in the life safety category. 

Flow Velocities - Flow velocities within the creek 

corridor for a variety of hydrologic conditions are an 

important parameter. The selected alternative would 

provide a low flow velocity throughout the entire system 

rn m~inr~in scour velocities which will keep the 
clean, and reduce the potential for stagnation and 

associated water quality problems. Furthermore, the 

selected alternative should minimize flood flow 

velocities for safety and erosion control purposes. 

Low Flow Character - This evaluation criterion addresses 

the ability of a given alternative to meet the 

objectives of the concept plan during low flow. 

Specifically, the ponds through the gardens area must be 

deep enough to minimize the potential for algae blooms 

and plant growth within the ponds. Furthermore, ponds 

should be designed such that their flushing 

characteristics during low flow conditions are adequate. 

Finally the cascading weirs through the residential and 

rehab zones should be designed such that water is fast 

moving and clear in shallow areas, and ponds are cf 
appropriate depth where called for in the concept plan. 
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With the completion of the general alternative evaluation 

process in February, 1986, the Arcadia Creek project team 

proceeded with the development of several variations of a 

preferred alternative. The preferred alternative consists of 

improvements to the existing Arcadia Creek similar to those 

presented in the original concept plan (Reference 8). Public 

input was solicited at this stage of the evaluation process. 

Finally, several refined variations of the preferred 

alternative were developed, and a more detailed evaluation 

process was performed. 

The variations which were developed primarily addressed 

alternative means of transporting flood water on the east and 

west ends of the project area. Furthermore, three 

alternatives for transporting flood water through the Arcadia 

Gardens area were established. Since the refined 

alternatives have already passed the vigorous evaluation 

criteria discussed above, the evaluation criteria fnr thA~P 

options were limited to the following issues: cost, benefits, 

disadvantages, and preference. 

Some portions of the Arcadia Creek corridor have already been 

reduced to one option, whereas several options apply in other 

areas. Therefore, the evaluation process was subdivided into 

four general areas, as follows: 1) East End, 2) Arcadia 

Gardens, 3) Housing/Rehabilitation zone, and 4) West End. 

The East End begins at the Arcadia Creek mouth at Portage 

Creek and ends at Pitcher Street. The Arcadia Gardens area 

begins at Pitcher Street and ends at the Burdick Street Mall. 

The Housing/ Rehabilitation zone begins at the Mall and ends 

at Westnedge Avenue. Finally, the West End begins at 

Westnedge Avenue and ends upstream of Main Street. 

report presents techniques and boundarv ---------- .... 

conditions which were utilized to analyze the flood carrying 

capacity of each option, and a general description of each 

option for each area of the Arcadia Creek corridor. The 
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physical dimensions and expected performance for each option 

are summarized in Chapter 6. An evaluation of each of these 

alternatives based upon cost, benefits, and disadvantages is 

provided in Chapter 7. Finally, a summary of the preferred 

alternative is provided in Chapter 8. 

6.2 Analysis of Flood Carrying Capacity 

6.2.1 General 

Hydraulic analyses were performed for the proposed 

Arcadia Creek improvement alternatives. The objective 

of these analyses was to identify the dimensions and 

configuration of each alternative creek improvement 

option such that the resultant system is capable of 

safely transporting the 100-year flood discharge. 

Furthermore, a hydraulic analysis was performed for the 

10-year flood event and low flow conditions to identify 

flood elevations, flow velocities, and flood plain 

1 imi ts for a variety of hydrologic conditions. Flood 

discharges which were utilized are summarized in Chapter 

3.3 of this report. 

The overall goal in the development of alternatives from 

a flood carrying capacity standpoint was to provide a 

creek system which would be capable of transporting the 

100-year flood discharge at a safe flow velocity. Thus, 

existing and new developments adjacent to the creek 

corridor would be protected from flooding. Furthermore, 

the system was designed such that the primary channel 

section would have the capacity to transport the iO-year 

flood event. Floods in excess of this amount would be 

carried in the overbank in some locations. These 

overbank areas would serve as pedestrian and park areas 

during normal dry weather conditions. Finally, during 
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low flow conditions, the project goal included providing 

sufficient flushing velocity throughout the system to 

minimize stagnation in pond areas. 

6.2.2 Methodology 

The Army Corps of Engineers HEC-2 computer model 

( Reference 6) was utilized to simulate the 10- and 

100-year flood events. This program estimates water 

surface profiles for steady gradually varied flow in 

natural or manmade channels, based upon the solution of 

the one-dimensional energy equation. Energy losses due 

to friction are evaluated using Manning's equation. The 

program has the capability to assess the impacts of 

various obstructions to flow, including bridges, 

culverts, and weirs. The computational procedure 

utilized by the program is generally known as the 

Standard Step Method. 

Parameters which were input to the HEC-2 computer model 

include stream, bridge, and culvert cross section 

dimensions and elevations, roughness coefficients 

associated with streambed and overbank areas, expansion 

and contraction loss coefficients, and the distance 

between cross sections and structures. 

6.2.3 Starting Conditions for Backwater Analysis 

The flood elevation/frequency relationship at the outlet 

of the proposed Arcadia Creek improvements, located ~t 

the confluence of Portage Creek and the Kalamazoo River, 

are well documented (Reference 1). The mean annual 

water surface elevation of the Kalamazoo River at this 

location which was extrapolated frnm ~ho flnnn PlPu~tinn 

/ frequency relationship is 757.4. This elevation 
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was utilized as the starting condition for backwater 

analyses. Close inspection of flood conditions at the 

junction of Portage Creek and the Kalamazoo River 

indicate .that these elevations are well below the 

elevation of Arcadia Creek and the land elevations 

surrounding this area. Therefore, the hydraulic control 

for the Arcadia Creek would be the configuration of the 

creek structure itself. Backwater conditions from 

downstream areas is not expected to cause flooding 

problems. 

6.2.4 Hydraulic Analysis Summary 

A brief descriptions of the flood carrying capacity 

analysis for eaeh of the four zones of the creek 

improvement follows. In general, each option has been 

designed to transport the 100-year design flood. 

East End 

6.3.1 General 

The east end of the Arcadia Creek improvements includes 

the area between Pitcher Street and the mouth of Arcadia 

Creek. One option was considered feasible for this 

port ion of the project. This option includes the 

following features: 

a. Rehabilitate and maintain the existing Arcadia 

Creek structure between Pitcher Street and Portage 

Creek. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-55-

b. Construct a relief storm sewer system between 

Pitcher Street and Portage Creek. This system 

would consist of a dual 12' x 8' box culvert 

between Pitcher Street and Porter Street, and a 

single 10' x 6' box culvert from Porter Street to 

the Portage Creek. In addition, a 10' x 6' box 

culvert would be constructed in the Pitcher Street 

right-of-way to connect the existing Arcadia Creek 

structure with the new Arcadia Creek corridor at 

the intersection of Water Street and Pitcher 

Street. 

Drawing No. 3 illustrates the East End improvement 

option. A majority of the relief system would be 

constructed in the Kalamazoo Avenue and Michigan Avenue 

rights-of-way. 

6.3.2 Flood Carrying Capacity 

The resultant combined system would have the capacity to 

discharge up to the 100-year flood flow of 1,020 cfs. 

It is estimated that the box culvert relief system would 

flow at a depth of approximately 5.0 feet and a flow 

velocity of approximately 12.8 feet per second. 

Table 6-1 presents a hydraulic analysis summary for the 

east end. This table illustrates flood elevations at 

various locations. 
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TABLE 6-1 

ACARDIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY FOR THE EAST END 

(RELIEF CULVERT FLOOD CONDITIONS*) 

10-YR 100-YR 

Elev, Velocity Elev. Velocity 
Location 1!!l (ft/sec) (ft) (ft/sec) 

Mouth@ Portage Creek 759.8 11.6 760.7 12.8 

Harrison Street 761.3 11.7 762.2 12.8 

Walbridge Street 763.8 11.7 764.7 12.8 

Porter Street 766.4 10.0 767.5 10.9 

Pitcher Street 768.3 3.3 769.8 4.4 

* Note that the Existing creek structure will flow full 

I with a velocity of 11.0 ft/sec. during the 100-year flood. 

I 
I 
I 
I 
,I 

-.J 

Lowest 
Ground 
Elevatior: 
(ft) 

765.7 

764.9 

767.2 

770 .1 

770.0 
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6.4 Arcadia Gardens 

6.4.l General 

Three options were identified for the improvement of 

Arcadia Creek through the Arcadia Gardens area. This 

area begins at Pitcher Street and ends near the Burdick 

Street Mall. Following is a brief description of each 

option: 

a. Option #1 consists of the construction of a weir 

and a lake between Pitcher Street and the Mall, as 

illustrated on Drawing No. 3. The lake would be 

excavated to approximately 15 feet in depth and 

would be lined if necessary to retain water. 

Furthermore, stone riprap protection would be 

provided around the perimeter of the lake to 

prevent erosion. 

b. Option #2 would be similar to Option #1 with the 

exception that the portion of the lake between 

Pitcher Street and Edwards Street would be replaced 

with a rectangular concrete open channel. This 

option is illustrated on Drawing No. 5. 

c. Option #3 would be similar to Option #2 with the 

exception that the rectangular channel would be 

replaced with dual 12' by 8' box culverts and the 

creek section would be underground. This option is 

illustrated on Drawing No. 5. 

6.4.2 Flood Carrying Capacity 

Each of the three options discussed above would have the 

capacity to discharge the 100-year flood. Option #1 

would result in an estimated normal lake depth of 5. 0 

feet and the 100-year flood lake depth of approximately 
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10.8 feet. Normal dry weather flow velocities would be 

capable of flushing the lakes in approximately 8 hours. 

Flood flow velocities during the 10- and 100-year flood 

events would average approximately 1.7 and 2.2 feet per 

second, respectively. Table 6-2 summarizes flood 

elevations and flood flow velocities at various 

locations throughout the gardens. Note that the flood 

plain limits during the 100-year flood would be 

contained within the Arcadia Gardens area. 

The 30 foot wide rectangular concrete flume of Option #2 

would result in 100-year flood depths of approximately 

7.4 feet, and a flow velocity of 4.6 feet per second 

during the 100-year flood between Edwards. and Pitcher 

Street. The weir ai Edwards Street would result in 

hydraulic conditions in the pond upstream of Edwards 

similar to those associated with Option #1. Table 6-3 

summarizes the flood elevations and flood flow 

velocities associated with Option #2. 

Option #3 would be similar to Option #2 except that the 

flood flows between Edwards and Pitcher Streets would be 

transported by an underground box culvert which would 

flow approximately 7 .0 feet deep at a velocity of 

6 .1 feet per second. Table 6-4 summarizes the flood 

elevations and flood flow velocities associated with 

this option. 

Housing and Rehabilitation Zone 

6.5.1 General 

Given the topography and physical constraints of the 

housing/rehabilitation zone, which is located between 

the Burdick Street Mall and Westnedge Avenue, only one 

opt ion was considered feasible. This opt ion, which is 
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Location 

Pitcher Street 

Midway Between Pitcher 

and Edwards Streets 

Edwards Street 

Midway Between Edwards 

and Burdick Streets 

Downstream of Burdick 

Street 

TABLE 6-2 

ARCADIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE ARCADIA GARDENS AREA 

(OPTION #1) 

FLOOD RECURRANCE INTERVAL 
10-YR 100-YR 

Elev. Velocity Elev. Velocity 
(ft) (ft/sec) (ft) (ft/sec) 

768.8 3.0 770.3 4. 1 

769.0 2.1 770.6 2.7 

769.1 2.1 770.7 2.7 

769.1 0.9 770.8 1.3 

769 .1 5.8 770.8 7.3 

Lowest 
Ground 
Elev at ior 
(ft) 

771.0 

773.0 

773.0 

775.2 

776.0 
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Location 

Pitcher Street 

Midway Between Pitcher 

and Edwards Streets 

Edwards Street 

Midway Between Edwards 

and Burdick Streets 

Downstream of Burdick 

Street 

TABLE 6-3 

ARCADIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE ARCADIA GARDENS AREA 

(OPTION #2) 

FLOOD RECURRANCE INTERVAL 
10-YR 100-YR 

Elev. Velocity Elev. Velocity 
(ft) (ft/sec) (ft) (ft/sec) 

768.3 3.3 769.7 4.5 

768.3 3.4 769.7 4.6 

768.9 3.0 770.7 1. 3 

769.0 0.9 770.7 1.3 

769.l 5.9 770.8 7.5 

Lowest 
Ground 
Elevatior 
(ft) 

771.0 

773.0 

773.0 

775.2 

776.0 
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Location 

Pitcher Street 

Midway Between Pitcher 

~-" !:'~~-~- -...:1.-. c,,1.._,.. ............ 
auu i::,uwa.Lu;:::, Ull..1. 11::it:: 1..;:, 

Edwards Street 

Midway Between Edwards 

and Burdick Streets 

Downstream of Burdick 

Street 

TABLE 6-4 

AKCAUlA CK~~K PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE ARCADIA GARDENS AREA 

(OPTION #3) 

FLOOD RECURRENCE INTERVALS 
10-YR 100-YR 

Elev. Velocity Elev. Velocity 

J.!.U (ft/sec) (ft) (ft/sec) 

768.3 4.4 769.6 5.9 

-,c 0 ~ • C -,en C C ' / 00 • ..J ... 0 Io::,• 0 0 • .l 

769.0 3.0 770.6 4.0 

769.2 0.9 771.0 1.2 

769.2 5.7 771.0 7.1 

Lowest 
Ground 
Elevatio1 
(ft) 

771.0 

., ., ~ n 
I I ..J • U 

773.0 

775.2 

776.0 
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illustrated on Drawing No's. 3 and 4, consists of the 

following features: 

a. A dual 10' x 8' reinforced concrete box culvert 

between Burdick Street and Rose Street. 

b. A small dam immediately upstream of Rose Street. 

c. A 20' wide rectangular flume between Rose and 

Church Streets. 

d. A dual 12' x 8' box culverts under Church Street. 

e. A 30' wide rectangular flume between Church Street 

and Park Street, with a small dam in between these 

streets. 

f. A new bridge at Park Street. 

g. A 30' flume between Park Street and Westnedge 

Avenue. 

h. A small dam at Cooley Street. 

The creek improvements through the Housing / 

Rehabilitation zone are designed as a series of ponds 

supported by small dams between Rose Street and 

Westnedge Avenue. 

6.5.2 Flood Carrying Capacity 

Downstream of Rose Street, the creek would be 

underground until it daylights to the Arcadia Gardens 

pond. During normal dry weather conditions, the ponds 

upstream of Rose Street would be approximately 3 feet 

deep. During a 10-year flood, the ponds would rise to a 
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depth of approximately 6 feet. During a 100-year flood, 

the depth of water through this corridor would be 

approximately 9 feet. Flood flow velocities during the 

10-year flood event would vary between 2.2 and 10.1 per 

second during the 10-year event, and between 3. 0 and 

12.0 feet per second during the 100-year flood event for 

the portion of the corridor which will be open. Table 

6-5 presents a summary of flood elevations and flow 

velocities for the HousingiRehabilitation zone. Note 

that the 100-year flood limits would be contained within 

a 45 foot wide corridor in the open sections of the 

creek. The 100-year flood would be handled within the 

box culverts downstream of Rose Street. 

West End 

6.6.1 General 

The West End of the Arcadia Creek project area begins at 

Westnedge Avenue and ends upstream of Main Street. 

Three construction options for the improvement of 

Arcadia Creek through this area have been developed. 

However, the portion of the creek improvements from 

Michikal Avenue to 500 feet upstream of Main Street are 

common to all three options. 

small pond to be located 

Michikal Street and ending 

This area will include a 

immediately upstream of 

just downstream of Main 

Street. Furthermore, a dual 8' x 6' reinforced concrete 

box culvert would be constructed at Main Street. 

Finally, an improved open channel upstream of Main 

Street would be constructed to consist of a 20' bottom 

width channel with stone riprap side slopes. The 

objective of the improvements upstream of Main Street is 

to provide capacity such that flood flows originating 

upstream are channeled into the new Arcadia Creek 

corridor. 
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TABLE 6-5 

ARCADIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE HOUSING/REHABILITATION ZONE 

FLOOD RECURRANCE INTERVAL 
10-YR 100-YR 

Elev. Velocity Elev. Velocity 
Location 1!!l (ft/sec) (ft) (ft/sec) 

Burdick Street Mall 768.9 8.0 771.0 9.5 

Upstream of Rose Street 772. 9 4.2 774.9 4.9 

Church Street 774.8 6.3 776.6 7.2 

Park Street 776.9 4.6 778.0 6.2 

Cooley Street 779.0 3.9 780.6 4.9 

Westnedge Avenue 779.0 4.9 780.6 5.8 

Lowest 
Ground 
Elevatio, 
(ft) 

777.0 

779.8 

780.0 

780.4 

781.3 

785.0 
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Following is a description of each of the three options 

which have been developed in the West End between 

Michikal Street and Westnedge Avenue: 

a. Option #1 This option is the preferred 

alternative which consists of the construction of a 

new open channel from approximately Westnedge 

Avenue upstream to Elm Street. Certain sections of 

the creek would be underground in box culverts to 

accommodate transportation access where necessary. 

Furthermore, the existing Arcadia Creek structure 

would be rehabilitated. Therefore, the combination 

of the new creek improvements and the rehabilitated 

structure wi 11 be designed to discharge the 

100-year design flow. 

b. Option #2 - This alternative would be similar to 

Option #1, with the exception that the new creek 

channel would be underground in box culverts, as 

opposed to an open channel. Furthermore, the 

existing Arcadia Creek structure would be 

rehabilitated and maintained as part of this 

option. 

c. Option #3 - This alternative would include the 

complete removal of the existing Arcadia Creek 

structure and replacement with a 14' wide concrete 

rectangular open channel. Furthermore, box 

culverts would be constructed where necessary to 

provide transportation access into areas of severe 

restrict ions. 

Option #1 is illustrated on Drawing No's. 3 and 4. 

Options #2 and #3 are illustrated on Drawing No's. 5 and 

6. 
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6.6.2 Flood Carrying Capacity 

Each of the options considered were developed with a 

capacity to transport the 100-year flood discharge. The 

open channel options were developed such that the 

100-year discharge would be transported at a depth of 

approximately 8.0 feet, at a flow velocity of 

approximately 5.4 feet per second. The underground 

conduit options would transport the flood flow at a 

depth of approximately 4.6 feet, at a velocity of 12.2 

feet per second. Table No's. 6-6, 6-7, and 6-8 present 

a summary of flood elevations and flow velocities for 

Options #1, #2, and #3, respectively. Note that the 

100-year flood plain would be contained within the 

channel and structures for all of these options. During 

low flow conditions, the water would flow at a depth of 

approximately 0.5 feet. 
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TABLE 6-6 

ARCADIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE WEST END 

(OPTION l!l) 

FLOOD RECURRENCE INTERVAL 
10-YR 100-YR 

Location 

Westnedge Avenue 

Midway Between Westnedge 

Elev. Velocity 
(ft) (ft/sec) 

779.0 4.9 

and Michikal Avenues 784.2 6.4 

Michikal Avenue 

(West End Pond) 788.4 1.2 

Upstream of Main Street 789.4 3.0 

Elev. 
(ft) 

780.6 

786.7 

790 .9 

792.9 

Velocity 
(ft/sec) 

5.8 

5.4 

1.4 

2.6 

Lowest 
Ground 
Elevatio, 
(ft) 

785.0 

788.3 

792.0 

794.0 
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Location 

Westnedge Avenue 

Midway Between Westnedge 

and Michikal Avenues 

Michikal Avenue 

(West End Pond) 

Upstream of Main Street 

TABLE 6-7 

ARCADIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE WEST END 

(OPTION ll2) 

FLOOD RECURRENCE INTERVAL 
10-YR 100-YR 

Elev. Velocity Elev. Velocity 
(ft) (ft/sec) (ft) (ft/sec) 

779.0 4.8 780.6 5.7 

782.9 11.1 784.0 11.4 

787.8 1.3 789.1 1.8 

789.4 3.0 791.8 3.2 

Lowest 
Ground 
Elevatior 
(ft) 

785.0 

788.3 

792.0 

794.0 
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TABLE 6-8 

ARCADIA CREEK PROJECT 

HYDRAULIC ANALYSIS SUMMARY 

FOR THE WEST END 

(OPTION #3) 

FLOOD RECURRENCE INTERVAL 
10-YR 100-YR 

Location 
Elev. Velocity 
(ft) (ft/sec) 

Westnedge Avenue 779.0 

Midway Between Westnedge 

and Michikal Avenues 784.8 

Michikal Avenue 

(West End Pond) 787.5 

Upstream of Main Street 789.4 

A a .. ,u 

8.5 

3.5 

3.0 

Elev. 
(ft) 

780.6 

787.8 

790.9 

793.5 

Velocity 
(ft/sec) 

C -, _, . , 

8.8 

3.8 

2.4 

Lowest 
Ground 
Elevatior 
(ft) 

785.0 

790.0 

792.0 

794.0 
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EVALUATION OF ALTERNATIVES 

7 .1 General 

Several Arcadia Creek improvement alternatives have been 

developed to improve the aesthetics of the central business 

district and to solve flooding problems. The description of 

the physical configuration and flood carrying capacity for 

each alternative is summarized in Chapter 6. 

3, 4, 5, and 6 illustrate the dimensions 

associated with each alternative. 

Drawing No's. 

and location 

An alternative review process was undertaken to accomplish 

the following: 1) summarize in general the degree of 

compliance with the concept plan for each al terna ti ve which 

has been developed for the Arcadia Creek project, and 2) 

assess the operation characteristics and engineering 

constraints. The overall goal of the Arcadia Creek 

improvement project is to provide an aesthetically pleasing 

water amenity which would also provide for the control of 

stormwater. The channel would be open where possible, and 

should be capable of managing a wide variation of flood 

conditions and normal dry weather conditions in a safe and 

efficient manner. 

Each of the alternatives to be evaluated in this section 

passed an initial screening process and considered the 

following parameters: water surface fluctuation, reliability, 

maintenance, cost, constructability, flexibility, conformity 

with concept plan, stormwater management, community benefits, 

water quality, life safety provisions, flow velocities, and 

low flow character (Reference 7, Section E). Therefore, the 

review criteria for the surviving alternatives consists of 

cost, hydraulic performance, benefits, disadvantages, and 

preference. 
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The evaluation process is presented for each development zone 

of the Arcadia Creek project, as follows: East End, Arcadia 

Gardens, Housing/Rehabilitation Zone, and West End. As 

indicated previously, there is only one alternative which was 

considered feasible for the East End and Housing / 

Rehabilitation zones. The Arcadia Gardens and West End zones 

each have three options which were considered, and are 

presented herein. 

7.2 East End 

One alternative was considered feasible for the east end, 

which begins at the mouth of the Arcadia Creek at Portage 

Creek, and ends at Pitcher Street. The proposed 

improvements, which are illustrated on Drawing No. 3, include 

the rehabilitation and maintenance of the existing Arcadia 

Creek, construction of the new Arcadia Creek corridor to the 

existing Arcadia Creek in the Pitcher Street right-of-way, 

and the construction of a reinforced concrete box culvert 

relief system in the Water Street/Kalamazoo Avenue/ Michigan 

Avenue rights-of-way. 

The relief system would discharge to the Portage Creek 

immediately downstream of the Michigan Avenue bridge. The 

proposed system should have the capability to transport the 

100-year flood flow of 1,020 cfs without flooding the 

surrounding lands. This represents a substantial reduction 

in the existing floodway and flood plain limits (Reference 

1). The opinion of probable cost for the proposed system is 

approximately $2,290,000 dollars. This includes the 

reconstruction of Pitcher Street into a 2-way system. A 

detailed breakdown of probable cost is provided in Appendix 

H. 
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The proposed system represents the most efficient means of 

transporting 100-year flood flows. Furthermore, utility 

interference has been minimized in the selected route. 

7.3 Arcadia Gardens 

Three options were considered for the Arcadia Gardens area. 

This area begins at Pitcher Street and ends near the Burdick 

Street Mall. The three options consist of a lake, and 

combinations of lakes, a flume, and an underground culvert. 

Each option has the capacity to transport the 100-year flood 

discharge. Drawing No. 3 illustrates Option #1, and Drawing 

No. 5 illustrates Options #2 and #3. 

Option #1, which consists of the construction of a small dam 

and a lake for the entire Gardens area, is estimated to have 

an opinion of probable cost of $1,160,000. The opinion of 

probable cost for Option #2, which consists of combination 

structure which is an open channel in between Pitcher Street 

and Edwards Street, and a lake from Edwards Street to the 

Burdick Street Mall, is $1,475,000, The opinion of probable 

cost for Option #3, which is identical to Option #2 with the 

exception that the flume would be replaced with an 

underground box culvert, is $1,550,000. A detailed breakdown 

of probable cost is presented in Appendix H. 

Since each option is equivalent from a stormwater management 

perspective, the selected option would be based upon 

aesthetics, cost, and preference. 

7.4 Housing/Rehabilitation Zone 

Only one Arcadia Creek improvement option 

effective for the housing/rehabilitation 

was considered cost 

zone. This option 

consists of underground culverts and open channel sections 

between the Burdick Street Mall and Westnedge Avenue. 
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Drawing No's. 3 and 4 illustrate the dimensions, 

configuration, and location of this alternative. 

The proposed structure has been designed to transport the 

100-year flood discharge within a controlled flood plain. 

The opinion of probable cost for the Rehabilitation/Mixed Use 

zone, which extends from downstream of the Burdick Street 

Mall and ends at Church Street, is $1,215.000. The opinion 

of probable cost for the Housing zone, which begins at Church 

Street and ends at Westnedge Avenue, is $1,538,000. A 

detailed breakdown of probable costs is provided in Appendix 

H. 

This alternative was developed in such a fashion that costs 

and utility interferences would be minimized. Furthermore, 

the alternative was developed to meet the objectives of the 

concept plan. 

7 .5 West End 

Three options have been developed for 

flood water through the West End. 

the transportation of 

This zone begins at 

Westnedge Avenue and ends upstream of Main Street. Drawings 

No's. 4 and 6 illustrate the dimensions, configuration, and 

location of each of the options which were evaluated. All 

three options have the capability to transport the 100-year 

flood flow. Therefore, select ion of the preferred 

alternative should be based upon aesthetics, compatibility 

with the concept plan, and project cost. 

The opinion of probable cost for Option #1, which includes 

rehabilitation of the existing creek structure and 

construction of an open channel parallel to Michik~l and 

Eleanor Streets, is $1,375,000. The opinion of probable cost 

for Option 112, which consists of rehabilitation of the 
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existing Arcadia Creek structure and construction of a relief 

culvert parallel to Michikal and Eleanor Streets, is 

$1,517,000. The opinion of probable cost for Option #3, 

which consists of removal of the existing Arcadia Creek 

structure and replacement with an open channel is $2,205,000. 

A detailed breakdown of probable costs is provided in 

Appendix F. 

Note that each of these options includes the construction of 

the west end pond upstream of Mi chi kal, the replacement of 

the Main Street culvert with an upgraded box culvert, and the 

improvement of the Arcadia Creek channel for a distance of 

approximately 500 feet upstream of Main Street. All three 

options are equivalent in terms of minimizing utility 

interference and providing for the tranportation of flood 

water. Therefore, the selected option would be based upon 

aesthetics, cost, and preference. 
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PREFERRED ALTERNATIVE 

8.1 General 

The preferred alternative is the least cost option which 

meets the goals of the concept plan (Reference 8), and 

provides for the safe transportation of the 100-year flood 

discharge. This alternative is illustrated on Drawing No's. 

3 and 4. Following is a brief description of the preferred 

alternative for each section of the Arcadia Creek Project: 

a• 

b. 

East End - The existing Arcadia Creek structure will be 

rehabilitated and maintained, and a new relief culvert 

will be constructed near the Water Street/Kalamazoo 

Avenue/Michigan Avenue rights-of-way. The opinion of 

probable cost for this section of project is $2,290,000. 

This system has the capacity to discharge the 100-year 

flood. Normally, soil conditions are not expected to 

provide any unusual construction conditions for this 

portion of the creek improvements. 

This section of the Arcadia Creek Project meets the 

preferred selection criteria for the following reasons: 

1) vertical water surface fluctuations are kept to the 

specified minimum, 2) reliability and maintenance are 

low since mechanical controls are absent, and 3) 100-

year flood flows are safely transported. 

Arcadia Gardens - This portion of the project includes 

the construction of a small dam at Pitcher Street and a 

lake which will extend to just downstream of the Burdick 

Street Mall. The lake will be approximately 5.0 feet 

deep. During the 100-year flood, it is estimated that 

water would flow through the ponds with a velocity on 

the average of approximately 2.2 feet per second, and a 
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water depth of 10.8 feet. The flood plain width would 

average approximately 70 feet, and would be contained 

within the park area. Stone riprap erosion protect ion 

would be provided around the edges of the pond. The 

opinion of probable cost for creek improvements through 

the Arcadia Gardens area is $1,160,000. 

The Arcadia Gardens meet the selection criteria for the 

following reasons: 1) it is an easily constructable 

system that will provide community benefits of open 

exhibit/gathering areas for downtown visitors, 2) it 

conforms with the updated Arcadia Creek concept plan in 
offering these open areas and ponds, and 3) it provides 

low flood flow velocities and ponded areas to minimize 

life safety hazards. 

Housing/Rehabilitation Zone - This option will include 

the construction of reinforced concrete box culverts 

between the Burdick Street Mall and upstream of Rose 

Street. At that point, the channel will daylight for 

the entire reach between Rose Street and Westnedge 

Avenue. The open channel will include three small dams 

which will artificially support a water depth of 

approximately 3 feet during dry weather conditions. 

During the 100-year flood event, it is estimated that 

the average water depth will be approximately 7 feet, 

with a velocity of 6.0 feet per second through the open 

portions of the system. The opinion of probable cost 

for Arcadia Creek improvements through the Housing / 

Rehabilitation zone is $2,753,000. In the open channel 

portions of the creek, the 100-year flood plain will 

average approximately 35 feet in width. The 100-year 

flood plain through the box culvert portion of the 

system will be contained within the structure. 
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This · section of the Arcadia Creek Project meets 

selection criteria in the following manner: 1) it could 

enhance the Arcadia Creek water quality by cascading 

water over the proposed dams, 2) it is low maintenance 

and highly reliable due to gravity controls, and 3) it 

is flexible in that future revisions to creek bank 

treatment could be incorporated. 

West End - The preferred alternative for the West End 

includes the rehabilitation and maintenance of the 

existing Arcadia Creek structure, and the construction 

of a new open channel parallel to Michikal and Eleanor 

Street from Westnedge Avenue proceeding approximately 

1,000 feet upstream. Furthermore, a small pond would be 

excavated upstream of Michikal, the Main Street bridge 

would be increased in size, and the Arcadia Creek 

channel would be improved for a distance of 

approximately 500 feet upstream of Main Street. 

The opinion of probable cost for the creek improvements 

through the West End is $1,375,000. The new open 

channel portion of the creek adjacent to Michikal Avenue 

is proposed to flow at a depth of 8.0 feet and a 

velocity of 5.4 feet per second during the 100-year 

flood event. During normal low flow conditions, this 

section of the creek will flow approximately O .5 feet 

deep. 

The West End meets the preferred alternative selection 

criteria for these reasons: 1) it provides stormwater 

management and the associated community benefits, 2) the 

updated concept plan is met by providing open space and 

a ponded area, and 3) vertical water surface 

fluctuations meet the specified criteria. 
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The hydraulic performance of the preferred alternative for 

low flow conditions, and during the 10- and 100-year flood 

events, is illustrated on Figure No. 13 and Drawing No. 7. 

These graphics depict flood elevations for various events 

throughout the Arcadia Creek project area. Furthermore, the 

proposed structure dimensions and configurations including 

invert elevations are illustrated on these graphics. 

Finally, the 100-year flood flow velocities are identified. 

These velocities indicate the anticipated flood water current 

at various locations throughout the project area. 

8.2 Flood Plain Considerations 

Drawing No's. 8 and 9 illustrate the existing condition 

100-year flood plain which is published in the City of 

Kalamazoo FIS (Reference 1). Drawing No's. 10 and 11 

illustrate the 100-year flood plain associated with the 

proposed creek improvements. 

drawings clearly illustrates 

Comparison of these two 

the effectiveness of the 

proposed creek to accommodate the 100-year flood event. 

Table 8-1 presents a comparison between existing and proposed 

f load conditions. Furthermore, a cross sect ion cross 

reference between the Kalamazoo FIS and the STS hydrology 

summary is provided. The creek improvements should resolve 

the flooding problems throughout the central business 

district and increase the developability of adjacent lands. 

This engineering report and associated technical appendices 

should be utilized to apply to the Federal Emergency 

Management Agency to modify the floodway and flood plain of 

the Arcadia Creek. 
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FIS STS 
Cross Section Cross Section 

Designation Designation 

A 1.46 

B 2.6 

C 4.2 

D 9.0 

E 14.0 

F 19.0 

G 29. 0 

H 37.0 

I 58.0 

J 73.0 

TABLE 8-2 

AlWJUHA rRRRI( PR0.11".r'T' 

CROSS SECTION CROSS REFERENCE & 

FLOOD ELEVATION SUMMARY 

Existing Proposed 
100-Yr. 100-Yr. 

Flood Elev. Flood Elev. 
( ft) ( ft) 

769.0 767.3 

771.4 769.7 

772.4 770.6 

776.7 770.8 

779.5 770.8 

781.8 776.5 

782.7 778.0 

785.0 780.6 

788.4 786.6 

794.5 792.9 

Flood 
Stage 

Reduction 
( ft) 

1.7 

1.7 

1.8 

5.9 

8.7 

5.3 

4.7 

4.4 

1.8 

1.6 
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8.3 Geotechnical Considerations 

Results of subsurface explorations provide regional soil 

profiles in the Arcadia Creek corridor, Based upon the 

subsurface explorations and laboratory analyses, the 

following geotechnical considerations are presented for the 

various components of the Arcadia Creek preferred 

alternative. 

8,3,1 Project Structures 

Based upon the results of the exploration program and 

the proposed structure locations and elevations, it is 

anticipated that the structures will be bearing in the 

natural sandy soils located below the surficial fill and 

slightly organic soils. Depending on structure loads 

and settlement requirements, spread footings appear to 

be a feasible foundation alternative for the project 

structures. Based upon comparison between the observed 

groundwater elevations and the proposed structure base 

elevations, groundwater is not expected to contribute to 

major construction problems. However, if the 

groundwater table is encountered during excavation 

dewatering and foundation drainage may. be required, 

careful- monitoring and inspection will be required 

during the performance of structure excavations. The 

natural sandy soils at the proposed bearing levels are 

susceptible to disturbance, especially near the water 

table. Construct ion procedures should be ut i 1 i zed to 

prevent excessive disturbance including the use of mud 

mats or work mats composed of crushed 

installation of dewatering systems 

drainage where required. 

stone fill and 

and foundation 
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Where new construction excavations encroach upon 

existing building foundations, care will have to be 

exercised so as not to undermine foundations. If new 

excavations, located within the zone of influence of 

existing footings, generally taken as a zone included 

with a 1 horizontal to 1 vertical plane extending 

outward and downward from the outside edge of the 

footings, are expected to occur, sheeting and bracing 

will most likely be required. We strongly recommend 

that prior to excavation, construction drawings of 

adjacent buildings be reviewed so that depth and 

location of all footings can be defined prior to any 

below grade construction activity within the area. 

8.3.2 Project Lakes 

Based upon the results of the exploration program and 

the proposed lake locations and bottom elevations, it is 

anticipated that a large portion of the lake excavations 

will be located in the natural sandy soils. A 

comparison between the observed groundwater elevations 

and the proposed bottom elevations indicates that the 

entire West End lake and a majority of the Arcadia 

Gardens lake will be situated above the groundwater 

table. Those conditions combined with the expected 

relatively high permeability of the natural coarse 

grained soils may necessitate the use of a liner system 

for the proposed lake structures. 

8.4 Construction Issues 

A preliminary construction sequence and schedule for the 

implementation of the Arcadia Creek improvements have been 

developed for the preferred alternative. In general, 

construction would be organized to five separate construction 
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zones: 1) East End, 2) Arcadia Gardens, 3) Rehabilitation/ 

Mixed Use Zone, 4) Housing Zone, and 5) West End. It is 

anticipated that construction would extend over a two year 

period of time beginning with easement 

construction bidding in January, 1988. 

and permit issues, and 

Figure 14 illustrates 

the proposed conceptual construction schedule. 

It is anticipated that the East End, the Rehabilitation/Mixed 

Use Zone, and the Arcadia Gardens area would be constructed 

during 1988. The Housing Zone and West End would be 

constructed in 1989. 

The construction schedule and sequence has been set up to 

maximize the use of existing structures for the diversion of 

stormwater during construction. It is not anticipated that 

any special diversion structures will be necessary at any 

time during the construction, with the exception of localized 

storm sewers. 

From a traffic interference perspective, construction within 

the East End will be the most critical. The sequencing of 

the construction of the creek in the Michigan Avenue and 

Kalamazoo Avenue rights-of-way will have to be coordinated to 

allow for the continued flow of traffic on this major traffic 

artery. 

Rehabilitation of the existing Arcadia Creek for the portions 

which are proposed to remain between Pitcher Street and the 

Arcadia Creek mouth, and between Main Street and Westnedge 

Avenue, would be performed after the new relief systems are 

constructed. Therefore, stcrmwater diversion facilities will 
be on line, and rehabilitation could be performed with no 

flow in the creek. The improved Arcadia Creek corridor could 

be brought into operation in stages. For example, upon 

completion of construction in the East End, this segment 
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could be immediately mobilized by connecting the existing 

creek at the intersection of Pitcher Street and Kalamazoo 

Avenue into the new structure. The Arcadia Gardens segment 

could be implemented immediately upon completion of 

construction in this zone. 

Once the excavation of the lakes is complete and the new darn 

is in place, the existing creek could be diverted into the 

gardens pond and the portions of the existing creek, which 

are slated for abandonment within the Arcadia Gardens area, 

could be demolished. It is anticipatd that portions of the 

existing creek would remain intact between the Burdick Street 

Mall and Westnedge Avenue to perform as a local storrnwater 

collector pipe. This existing system would be connected into 

the new Arcadia Creek structure at selected locations. 

An outline specification was prepared to provide an 

indication of the various construction issues which will be 

addressed in the project. Furthermore, this outline 

specification, which is presented in Appendix G, provides the 

foundation from which the detailed specifications will be 

prepared. These specifications should be married with the 

architectural and landscape architecture outline 

specification. 
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Ckganization 

A. Federal Agencies: 

united States 
Geologic survey 

- -
Phone 
Number 

517-377-1608 

- - - - - - -
I. CDVERNMENT DATA BASE 

Informatioo Provided 

Allen, W.B., et.al., 1972, Availabilitv 
of Water in Kalamazoo County, 
Soutm.estern Michigan: U.S. Geel. 
Survey Water Supply Paper 1973, 129 p. 

Deutsch, M., et.al., 1960, Groundwater 
hydrology a..r1d glacial geology of the 
Kalamazoo area, Michigan: Michigan 
Geel. Survey Prog. Rept. 23, 122 p. 

Reed, J.E., et.al., 1966, Induced 
recharge of an artesian glacial-drift 
aquifer at Kalamazoo Michigan: U.S. 
Geel. Survey Water Supply Paper 1594-0, 
62 p. 

Spicer, T.J., canpiler, 1985, Water 
resources activities in Michigan, l985: 
U.S. Geel. Sur1--1ey Open File Report 
85-566, 67 p. 

Huffman, G.C., 1985, Ground-Water data 
for Michigan: U.S. Geel. survey Cpen 
File Report 85-420, 50 p. 

-1-

- - - - - -
Cornnents 

A study to guide the management of water 
resources in Kalamazoo County. Includes 
quantitative appraisal of ground water 
reservoirs. Ctlly copy available. 

Investigation of the increased 
water use in Kalamazoo County. 
copy available. 

ground 
Ctlly 

Study of artificial recharge to ground 
water aquifers in Kalamazoo County. 
Cnly copy available. 

Information on the water resources 
activities of the U.S. Geological survey 
in Mi,-..hig;::t,n_ 

Records of water levels and related data 
for the principal aquifers of Michigan. 
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Ci."ganization 

Soil Conservation 
Service 

- -
Phone 
Number 

517-337-6904 

- - - - - - -
Infoanatiai Provided 

U.S. Geel. Survey, 7.5 Minute Series 
'lbpographic !'Bps, Kalamazoo and 
Kalamazoo SIi Quadrangles, Scale 1:24000, 
contour interval 10 feet, photorevised 
1973. 

Miller, J.B., et.al., 1985, water 
resources data, Michigan, Water year 
1984: U.S. Ceol. Survey Water I:ata 
Report MI-84-1, 276 p. 

Mean daily discharge tables for the 
Kalamazoo River at Comstock (Water years 
1933-1980) and Portage Creek at 
Kalamazoo River (water years 1948-58, 
1975-85). 

U.S. Dept. of .Agriculture, Watershed 
Investigation Reports, Appendix E, 
Michigan Tributaries of the St. Joseph 
River Basin. 

U.S. Dept. of Agriculture, Soil Survey 
of Kalamazoo County, Michigan, Nov., 
1978. 

U.S. Dept. of Agriculture, Flood Hazard 
klalyses, Portage Creek, Kalamazoo 
County, Michigan, June 1978 

-2-

-· - - - - -
Cooments 

Records of stage, discharge, and water 
quality of streams: stage, contents, and 
water quality of lakes and reservoirs: 
and water levels and water temperature 

· of ground water. 

A report on water resource concerns, and 
potential solutions for the St. Joseph 
River Basin. 

This report identifies and delineates 
flood hazard areas within portions of 
the R:>rtage Creek Watershed in Kalamazoo 
County. 



-------------------
Organization 

U.S. Dept. of 
Carrnerce 

U.S. Army Corps of 
Engineers, Detroit 
District 

Federal Emergency 
Management l'gency 

B. State Agencies: 

Michigan Dept. of 
Natural Resources: 

Ground water 
Division 

Phone 
Number 

313-668-2235 

313-226-6440 

517-373-1947 

Infornation Provided 

U.S. Dept. of Commerce, Publications by 
the Staff of the Great Lakes 
Environmental Research Laborator , ril 

9 4 - March 985, June 1985. 

U.S. Army Engineer District, Detroit 
Corps of Engineers, Kalamazoo River 
Flood Cbntrol Project, Kalamazoo, 
Michigan and Vicinity, Detroit, 
Michigan, Jan. 1970. 

Federal Emergency Management l'gency, 
Flood Insurance Study, City of 
Kalamazoo, Michigan, Nov. 1984. 

Federal Emergency Management Agency, 
Flood Insurance Study 'lbWnship of 
Kalamazoo, Michigan, Dec. , 1981. 

Scattered well log data for the city of 
Kalamazoo. 

-3-

Conments 

This flood control project was never 
implemented. 

Study to investigate the existence and 
severity of flood hazards in the City of 
Kalamazoo, Kalamazoo Cbunty, Michigan. 
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Organization 

land Resource 
Programs 

surface water 
~lity Division 

-

Water Management 
Division 

State of Michigan 
Health Department 

Michigan Dept. of 
l'gnculture 

c. Local i\gencies: 

Ionia County 
Extension Office 

City of Kalamazoo: 

Clerk's Office 

- -
Phone 
Number 

517-373-1170 

517-373-1949 

517-373-1376 

517-373-2620 

616-527-5357 

616-385-8017 

- - - - - - - - - - - - -
Information Provided 

Report on land uae/ccver in Kalamazoo 
will be available in approximately l 
year. 

Michigan D:!part.ment of Natural 
Resources, Water Quality Station 
Inventory, Publication No. 3730--0032, 
Sept. 1983. 

Michigan Department of Natural 
Resources, Michigan Water Resources 
I:ata: An Inventory of Existing I:ata and 
a Collection of Identifed I:ata Needs, 
vol. 4, Oct., 1985. 

Scattered well log data for the city of 
Kalamazoo. 

No information available. 

Plat Book of Kalamazoo County. 

Zoning maps of downtown Kalamazoo. 

-4-

carments 

,_ .. _, .,..,..,, .......... ~ "J OfV'\ ...,.,.,.,o~ .,..,..,.;a ...,_.,,,...,_,."""..,."" 
'-.QIL.a~V'::::!UC V.L ...1/ -;;1'\JV ~;;:;,1.. g11u p.1..'11;."o.;i,i;;"ll'-

water quality monitoring stations in 
Michigan. 

Description of physical, chemical, and 
biological data that are pertinent to 
Michigan's water resources. 

Scale: l" = 2000' 



-------------------
Organization 

Assessor's Office 

Dept. of Public 
Utilities 

Dept. of Public 
li:>rks 

Drain COllmission 

Planning Dept. 

Kalamazoo Public 
Library 

Phone 
Number 

616-385-8011 

616-385-8149 

616-385-8002 

616-384-8117 

616-383-8780 

616-342-9837 

Informaticn Provided 

Tax maps of downt= Kalamazoo. 

Reproduceable maps of the water main 
location. 

Soil borings in downtown Kalamazoo. 

1:'epias of the location of sanitary and 
storm se1oers. 

Soil Borings fran Moor Test Holes and 
the Rail Consolidation Project. 

1-b information for Arcadia Creek. 

A list of reports submitted to the KODA 
is presented in Table 1. 

u.s. oor, FHA, and City of Kalamazoo, 
Final ~vironmencal Impacc/~ccion 4 (f) 
Statement for the Kalamazoo Rail 
Consolidation Program, Feb. 1981 

-5-

COlllllents 

Scale: l" = 200' 

Scale: l" = 50' 

Borings taken for sewer and water main 
construction. 

Scale: l" = 200' 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

TABLE 1 

REFERENCE MATERIAL PROVIDED BY THE KODA 

Report on Arcadia Creek Stormwater Problems and Aesthetic 
Use for Redevelopment, May 1983. 

Report of the Arcadia Creek Study Group, January 10, 1983. 

Parking Supply/Demand Study: Central Business District, 
October 22, 1984. 

Arcadia Creek Project: Goals, Objectives and Milestones, 
August 7, 1985. 

Arcadia ·creek: An Urban Design and Development Guide for 
North Downtown Kalamazoo, January 1984. 

Arcadia Creek: Concept Plan Update, September 1985. 

Master Plan of Storm Drainage: 
April 1976. 

Arcadia Creek Section, 

"Arcadia Creek Urban Design Plan" , Progressive 
Architecture, January 1984. 

"Arcadia Creek Adds to Kalamazoo's Foresight in Planning", 
Michigan Planner, summer 1985. 

"Flood Boundary and Floodway Map: Kalamazoo, Michigan", 
Revised Preliminary National Flood Insurance Program, 
Federal Emergency Agency, 1985. 

Economic Research Associates: Stage I Report for an 
Economic Feasibility Study of the Central Business 
District of Kalamazoo, Michigan, December 1980. 

Northside Association for Community Development, Northside 
Charette Design Plan, 1984. 

Haymarket Historic District Streetscape Plan, 1985. 

-6-



-------------------
Organization 

Kalairazoo County 
Planning Department 

Kalairazoo County 
Health I:ept. 

Kalairazoo 
Conservation 
District 

Phone 
Number 

616-384-8112 

616-383-8802 

616-327-1258 

Inforniatic:n Provided Cannents 

Passero, R.N., ed., Information for the 
Evaluation of Location Criteria for 
Sanitary Landfills, Jan., 1983. 

Geologic and Hydrogeologic maps of 
Falamazoo County, See section VI. 

No inforniation obtained. 

No information obtained. 

-7-

Scale: 1.5 " = 1 Mile 



,_ - - -

Organization 

Cunt:n.111~1..::i Power 
Canpany 

Fetzer cablevision 

Michigan Bell 
Telephooe 

Skidmore, OWings, & 
Merrill 

Michigan Gas 
Utilities 

The Upjohn Canpany 

General Telephone 

- - - - - - - - - _,_ - - .. , -
Phone 
Number 

~,r- ""ln, ~,--.£'\ 
0.J.0-.)0.J.-O.J..JU 

616-345-5025 

616-384-4478 

312-641-5959 

616--692-6351 

616-323-5893 

616-273-0460 

' 

II. PRIVATE l!I'ILITY DATA BASE 

Information Provided 

Blueprints of the locatiora of gas and 
electric utilities. 

Blueprints of the location of cable 
utilities. 

Blueprint with hand-sketched location of 
telephone utilities. 

Blueprints of utility information in the 
Arcadia project area. 

No utilities in the project area. 

No utilities in the project area. 

No utilities in the project area. 

-8-

conments 

& ... ale: l 11 = 100 1 

Scale: l" = 100' 

Scale: l" = 200' 



-------------------
Organization 

STS Consultants, Ltd 

O'Boyle, Cowell, 
Blalock & 
Associates, Inc. 

Phone 
Number 

517-321-4964 

616-381-3357 

III. LAND SURVEY DATA BASE 

Informaticri Provided 

Base map of the Arcadia Creek Corridor 
Area 
(scale l in.= 40 ft.) 
(scale 1 in.= 100 ft.) 
[both from Jan. 27, 1986 Photography] 

Base map of the Arcadia Creek Corridor 
Area with 4 ft. contour intervals (scale 
1 in.= 100 ft.) (1968 Vintage] 

-9-

Conments 

Available February 21, 1986. 
Available March 6, 1986 

Available from OCBA. 



-------------------
Organization 

u.s. Geol. Survey 

Michigan Dept. of 
Natural Resources 

Dept. of Entomology 
- Michigan State 
University 

KDDA 

Kalamazoo Regional 
Psychiatric Hospital 

Kalamazoo Gazette 

STS Consultants, Ltd 

Phone 
Number 

517-377-1608 

517-373-3930 

616-344-0795 

616-345-3511 

517-321-4964 

IV. HYDROLOGY /IND HYDRAULICS DATA BASE 

Information Provided 

1-Ean daily discharge tables for the 
Kalamazoo River at Collletock (Water ye<lre 
1933-1980) and Portage Creek at 
Kalamazoo River (water years 1948 - 58, 
1975-85). 

City of Kalamazoo Flood Insurance Study, 
Hydraulics and Hydrology technical 
appendices, and floodway and insurance 
rate maps. 

can provide precipitation data from 
April through October for eane stations. 

Technical appendicee to the Jones & 
Henry reports: 

Lally precipitation and high/low 
temperature records. 

No weather records. 

Staff gage for flow measurement in the 
Arcadia Creek. 

=10= 

Colllllents 

To be obtained. 

STS ie comp111ng this data for the 
duration of the project. 

Staff gage is installed and will be 
monitored for the project duration. 



-------------------
Organization 

STS Consultants, 
Ltd. 

MDNR - Water 
Management 

Western Michigan 
lniversity 

Phone 
Number 

517-321--4964 

517-373-0208 

616-383-0988 

Information Provided 

Soil borings in the City of Kalanazoo. 

City of Kalamazoo Flood Insurance Study 
Hydrology Report. 

Micklin, P.P., and Hedler, T.W., 
Stormwater Management in a Small 
Michigan Watershed, Physical Geography, 
1983, p. 38-52. 

Carments 

Hydrologic Study report utilizing TR-20 
model. 

A qualitative study examining stormwater 
flooding problems on Arcadia Creek. 



- - -
Organization 

Michigan Dept. of 
Natural Resources: 

Geol. Survey 

Ground water 

Soil Conservation 
Service 

-

Kalamazoo Department 
of Public Utilities 

Kalamazoo Department 
of Public ~rks 

Kalamazoo County 
Planning Dept. 

Western ~~chigan 
ll'liversity 

Michigan Dept. of 
Transportation 

- -
Phone 
Ntunber 

517-373-7860 

517-373-1947 

517-337-6904 

616-385-8149 

616-385-8002 

616-384-8112 

616--383---0067 

- - - - - - -
V. GroTECHNICAL DATA BASE 

Information Provided 

No information for the City of 
Kalamazoo. 

Scattered well log data for the City of 
Kalamazoo. 

U.S. Dept. of Agriculture, Soil survey 
of Kalamazoo County, Michigan, Nov. 
1978. 

Shallow soil borings done for sewer 
projects adjacent to Arcadia Creek. 

Soil borings fran MDOI' Test Holes and 
the Rail Consolidation Program. 

Various geologic maps for Kalamazoo 
County. 

Passero, R.N., et. al., I<alatnazoo Cou.1ty 
Geology and the Environment, Western 
Michigan ll'liversity, 1978. 

Highway reconstruction plans for 
Kalamazoo Ave. 

-12-

- - - - - -
Cooments 

See Table 2 for a description of maps. 

Some soil borings on the Arcadia Creek. 



-------------------
VI. MAP DATA BASE 

Phone 
Organization Number Title of Map Scale Camients 

Federal Emergency Floodway - Flood Boundary and 1" = 400' 
Management Agency Floodway Map, City of 

l(alamazoo, Michigan, May 1985. 

Firm - Flood Insurance Rate l" = 400' 
Map, City of l(alamazoo, 
Michigan, May, 1985. 

U.S. Geol. Survey 517-377-1608 l(alamazoo and l(alamazoo SW l" = 2000' 
Quadrangles, 1973. 

STS Consultants, Ltd 517-321-4964 Reproducible enlargement of l" = 200 1 

tte Kalamazoo Quadrangle in 
the Arcadia Corridor area. 

City of l(alamazoo: 

Clerk's Office 616-385-8017 Z.oning maps of downtown l" = 2000' 
!(a lama zoo. 

Assessor's Office 616-385-8011 '.lax maps of downtown l" = 200' 
Kalamazoo. 

Dept. of Public 616-385-8149 Reproducible maps of the l" = 50' 
Utilities water main location. 

-13-
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TABLE 2 

MAPS PROVIDED BY KALAMAZOO COUNTY PLANNING DEPARTMENT 

Flood Plains and Floodways, Kalamazoo County, 1982 

Bedrock Geology and Topography of Kalamazoo County 
25' Contour Intervals, 1982 

Generalized Thickness of Glacial Drift, Kalamazoo County 
50' Contour Interval, 1982 

Generalized Water-Table Contours, Kalamazoo County 
20' Countour Interval 

Glacial Geology of Kalamazoo County Michigan, 1982 

Municipal & Industrial Water Supply Well Fields and Service 
Areas, Kalamazoo County, Michigan, 1982 

Generalized Depth to Water Table, Kalamazoo County, 
Michigan, 1982 

Population: 1980 Census Tracts and Blocks, Kalamazoo 
County, Michigan, 1982 

Sanitary Sewer Service Areas, Kalamazoo County, Michigan, 
1982 

Kalamazoo County Transportation Routes, 1982 

Prime Agricultural Soils of Kalamazoo County, Michigan, 1982 

Surface Waters and Wetlands of Kalamazoo County, Michigan, 
1982 

Areas with Significant Depth and Thickness cf 
Till Layers, Kalamazoo County, Michigan, 1982 

-14-

Clay Clay 



-------------------
Organization 

Dept. of Public 
Works 

Kalamazoo County 
Planning Department 

KODA 

Consumer's Power 
canpany 

Fetzer cablevision 

Michigan Bell 
Telephone 

Jones & Henry 

Phone 
Number 

616-385-8002 

616-384-8112 

616-344-0795 

616-381-6130 

616-345-5025 

616-384-4478 

Title of Map 

Reproducible maps of the 
sanitary and storm sewer 
location. 

A partial list of maps 
available fran tre KCPD is 
presented in Table 2. 

Base Map of the Arcadia 
Corridor Area. 

Blueprints of gas and electric 
utility locations. 

Blueprints of TV cable 
location. 

Blueprint with hand-sketched 
location of telephone 
utilities. 

A list of maps prepared by 
Jones & Henry is presented in 
Table 3. 

-15-

Scale Comments 

l" = 200' 

1.5"=1 mi. 

l" = 100' 

1" = 1001 

l" = 200' 

1" = 200' 
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TABLE 3 

MAPS PREPARED BY JONES & HENRY ENGINEERS 

Title Scale 

Profile l' Existing Arcadia Creek, l" = 200' 

Kalamazoo River to Elm Street 

Profile 2' Existing Arcadia Creek, l" = 200' 

Elm Street to Oliver Street 

Profile 3, Required Channel - All l" = 200' 

flow in new open channel following 

.... "' .... ~. -- __ , .. ~--
tr ... , --- --- n.,; ••-- p-

~A.LQL..Lll'=t J.VUL.~I nCI.LCIILICl,C.,VV l'\J. Y'C'J. ... ,., 
Michikal 

Profile 4, Proposed Channel l" = 200' 

Improvements 

Profile 5, Required Conduit - Relief l" = 200' 

Drain Following Railroad Route, 

Kalamazoo River to Elm Street 

M~n , - Michikal .. ~ ({.:a 1 !:lo ffl2 7r..ri River l" - 200' UW,t-' . , ~- ................................ 
Location of existing Arcadia Creek 

and of proposed improvements 

Map 2, Oliver Street to Michikal l" = 200' 

Location of Existing Arcadia Creek 

Map 3, Oliver Street to Michikal 1" = 200' 

Location of Proposed Improvements 

for Arcadia Creek 

-16-

Date 

April 1983 

April 1983 

April 1983 

.n. n,.. i 1 1983 • ~t' A ..,_ ,._ 



- - - -
Organization 

O'Boyle, Co1.1ell, 
Blalock & 
Aseociatea, Inc. 

.~1r; nmn~. 0-lings; & 

~rrill 

STS Consultants; Ltd 

- -
Phone 
Nuntler 

616-381-3357 

- - - - -
Title of Map 

1968 Topographic Base Map, 4 
ft. contour interval. 

rnncept M:lp: 1'.rcadia C.orridor 
Area. 

Utility maps. 

1 ft. Contour Interval. 
1 ft. Contour Interval. 

Utility Overlay Map 

-17-

- -
Scale 

l" = 100 1 

l" = 100 1 

l" = 40' 
l" = 100' 

l" = 40' 

- - - - - -
C011111ents 

Scattered utility information. 



-------------------
Organization 

STS Consultants, Ltd 

Phone 
Number 

517-321-4964 

VII. OI'HER 

Infonnatioo Provided 

Arcadia Creek Hydrograph and Hyetograph. 

Arcadia Creek Flow-Duratioo curve. 

-18-

COlllllE!n ts 

Infonnation through February 2, 1986. 
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OWNER Kalan:azOO L\'.JwntCMrJ. LOG OF BORING ~IUMBER 

~~ Developrrent Authority S:B-15 
PROJECT NAME ARCHITECT ENGl,-~EER 

Arcadia Creek Sk.idrrore. a-..!--- tv. l',"-·--411 8TS Conlullanta Lid. 

SITE LOCATION 0- UNCONFINEOCOMPRESSl\1£ STRENG TM 

Kalamazoo, Michigan TONS n• · 
1 2 3 A 5 

~STIC W,lr,TER LIQUID - LIMIT\, CONTENT"" LIMIT 'I, 

"' u "),,,,1€-----•----~ z 
z 

~ 
.. DESCRIPTION OF MATERIAL ~-e 0 Iii 10 20 30 AO 50 

t 
z i5 ~ • t: 

~ "' "' ~ ~ 
0:' 

It It 
o., 

_, l!! t:m 
"' :l :l :l z _, ® STANDARD .. "' "' SURFACE ELEVATION 765. 7 

:, PENETRATION BLOWS FT 

1x: "' "' '" 0: 
10 20 30 AO 50 

Driller's observation: 4" asphalt, 
12" concrete, G" gravel. 

1 s:s II ll Fine to med. sand, little to some ~); 
gravel - brown loose to med. dense 

., - m:>ist.(SW) :~ B 
2 ss I, ll 

3 ss 1: ~¢/' 

' .:...d. sand, little silt, trace grave: 
~; 

-
4 ss II I di<. brown-medium dense-!iDist.(SP-Si.1) 

Fine to coarse sand, trace si1t & 
\ 

gravel-brown-med. dense to dense-

\: ,.., wet. (SP) 

II J 
:(,, 

s "" \ 
\ 
\ 

' 
' 6 ss " l ~~ 

END OF BORil'{; 

Boring advanced to 18.s'using solid 
stem auger. 

with soil ., " Borehole backfilled 
cuttings. 

Note: lJrillers noted a gasol:ine 
odor in groundwater. 

-
TH£ STRATIFICATION LINES RE~ESfNT TME APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU Tl-IE TRANSITION hlAY BE GRAOU.t.L 

WL 13.0 ~t~WD BORING STARTED 9-25·-G6 I ~~ I I WL BCR ACR BOR,.«:; COMPLETED 9-2.5-36 11'9~• Ull 

WL RIG B-53 FOREMAN J,F. APPD BY 1 .. 11.'i.! f STS JOB NO 1069R 
BLI 
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OWNER Kalamazoo Downtown LOG OF BORING NUMBER f~ Devel t Authoritv SB-16 
PROJECT NAME ARCHITECT·ENGINEER 

Arcadia Creek Skichmre, Owings & i·lerrill STS Consultants Ltd. 

SITE LOCATION 0- UNCONF!NEO C01otPRESSI\IE STRENGTi-. 

Kalamazoo, Michigan TONS n• 
1 2 3 4 5 

PU,STIC WATER LIOUIO 
LIMIT<\ CONTENT"" LIMIT'\, .., 
~-----•-----c u z 

z .., .. OESCRIPTION OF MATERIAL ;. ... 10 20 30 40 50 Q 0 ~ ~ ~ • I;: -. 
!;; r z 

a: -> Ii: "' "" "' ~ C<ll 

"' l!i ~ ~ ~ Q >-<11 
® -' :I :I u z -' STANDARD .., .. .. .. "' SURFACE ELEVATION 766.7 

:, PENETRATION BLOWS FT 

l'x' "' "' "' a: 
10 20 30 40 50 

Driller's observation: 4" asphalt, 
11 8 11 brick & sand fill. , ~& 1 ss Fine iacoar.se s~d&t1Ilantitt;tf s1.1t, 

Pr ll ,.._ace 1 m.'='£ org aC§- . 
2 gr?,yisl1 b - oose to ~ . c:ense- ! ss lIDl.St. Fil : SP-Sh 

~ F:ine to mad. sand, sane gray°' 

~ 3 ss lI clay seams, trace silt-brown-loose-
/0 t 

lIDist. (SP) I 

Clayey f:ine sand, little silt-brown· I 

i II 4 ss loose-m::,ist. (SC) 5~ 

' 7TT 

5 ss JI Fine sand, trace coarse & oed.sand- !'B,+ 
brown-med.dense-=ist to wet. (!>'P) 

6 ss 11 ( K 
7 ss 11 2.~IV) 

END OF BORING 
, 

Boring advanced to 18.5 using solid 
stem auger. 
Bor:ing backfilled with soil cutt:ings 
and patched. 

TME STRKTIFICATION LINES REPRESENT TME A~Q,11lMATE BOUNOARY LINES B(TWEE..,. SOIL TYPES IN SITU Tl-~E TRANSITION MAY BE GRADUAL 

WL 11.0 ws~ SORING STARTED 9-25-86 I f~ I I WL BCR ACR BORING CO ... PLETEO 9-25-86 m-~ 
WL RIG B-53' FOREMAN JF AF'P"C BY Wfill I STS JOB NO 1069R 

BL.I 
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OWNE.R Kalamazoo Downtown I LOG OF BORING NUMBER 

~~ 0evelopirent Aud10rity SB-17 
PROJECT NAME ARCHITECT-ENGINEER 

Arcadia Creek Skidroore. r..ri-~s & Merrill STS c-.tlanll Lid. 
SITE LOCATION 0 UNCONFINED COtrr,U•RESSII/E STRENGTH 

Kalamazoo, Michigan TONS FT I 

1 2 3 .. 5 

PLASTIC WATER LIOUIO 

"' LIMIT 'I, CONTENT 'I, LIMIT 'l, 
u ~-----•-----6 z 

E ~ 
.. DESCRIPTION OF MATERIAL ~-~ 

10 20 30 40 50 0 ~ • • t: 
t 

z "' C 

~ "' "' ~ Is ;;; > 
"' ~ ~ 8 t: m ... !!I "' :I! :I! :I! z ... ® STANOA.RO 

C .. .. "' SURFACE ELEVATION :, PENETRATION BLOWS FT ,..___, II) II) II) 0: 767.4 10 20 30 40 50 

Driller's observation: 4" asphalt, 
111 " b~< ~1- & sand fill. 

' '1' 'I 1 ss 
I; ine to coarse sand, some gravel, ... "I 

') C"C ace silt & organic-elk.brown-loose 
,uist. (Fill: SP) 

~ ".\ C,C I 11 ~·ine to med. sand, trace coarse 
and-brown-loose to med.dense- IIDist 

(SP) r-. ~11 
ll 4 ss 

dy silt-grayish brown-med.oense-
lll (\ 5 ss IIDist-w/some sand seams, (ML) 

'ine to med.sand, trace coarse sand 
brown-med.dense-wet.(SW) 

I J 1-II ;; ss 

~- L\ u 7 ss 
END OF BORii~ 

' Boring advanced to 18.5 using 
solid stem auger. 
Borehole backfilled with soil 
cuttings and patched. 

TME STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU THE TRANSITION MAY BE GR.t,0UA.L 

WL 13.0 -WO BORING STARTED 9-25-86 

I f~ I I WL BCR ACR BORING COMPLETED 9-25-/36 ffl-~ 

WL RIG B-53 FORE'4AN J .F. M'POBY WEH I STS JOB NO 1069R 
BLI 
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OWNER Kalamazoo Downtown LOG OF BORING NUMBER 

~~ Developrn2I1t Authority SB-18 
PROJECT NAME ARCHITECT-ENGINEER 

Arcadia Creek Skichmre. ,-..~·--s &Merrill STS Conlullanll Lid. 
SITE LOCATION 0 UNCONFINED COMPRESSIVE STRENGTM 

Kalamazoo, Michigan TONS n• , 2 3 • 5 

PLASTIC WATER LIQUID 

ti 
LIMIT-., CONTENT 'Ii, LIMIT 'I, 

z ~-----•----~ 
z 

~ 
~ DESCRIPTION OF MATERIAL ~- 10 20 30 •o 50 

€ ~ a • • I:" 
f 

a: 
i!i ~ "' 

., ., ., 
> > "' i Ir Ir -' ~ 8 t: Ill 

® "' lE " " z -' SU.ND.A.RD 

l "' "' 
., 

SURFACE ELEVATION :, PENETRATION BLOWS FT r-x Ill Ill a: 770.0 10 20 30 •o 50 

Driller's observation: 4" asphalt, 

ll ',8" brick & sand fill. I 

,~' 
1 ss lr; 

11 
Fine to IIEd. sand, little to sane 

2 ss silt & gravel, trace organics - dk. 
brown-IIEd. dense-rroist. (Fill: SP-St1) 

" n [[ 
~,:-; 3 ss 

> Irr Fine to IIEd. sand, sare clayey{. -z.4 
4 ss silty seams, trace silt-brown-IIEd. 

dense-noise to wet. (SP-Stf) I ,,, 
~2\ 

l 'i ss 
I 

Fine sand-brown--rredium dense-wet. 

f" -~ (SP) 

IT ,::. C'C 

~ I 17 
,, ' 7 ss 

ElID OF OORilt; 

' Boring advanced to 18. 5 using solid 
stem auger. 

..,.-,; Borehole backfilled with soil 
cuttings and patched. 

~ , 
Tl•E STRATIICIC,liTION LINES REPRESENT Tl•E APPROIC!MATE 80UNOAR'I' LINES BETWEEN SOIL TYPES IN SITU Tl-IE TRANSITION MAY BE GRADUAL 

WL 11.0 ws~ BORING STARTED 9-25-86 

I ~~ I I W!.. BCR ACR Rn~1Nr.. r-na.aP1 ~T~n 9-25-86 ;:;~~ 

WL RIG B-53 FOREMAN J.F. APFDBYWEH jsTSJOB NO 1069R 
BLI 



OWN:ER Kalamazoo Downtown LOG OF BORIING NUMBER 

f~ DevelopllEilt Authority SB-19 
PROJECT NAME ARCHITECT ENGINEER 

Arcadia Creek Skiclrrore, - . s & L'ferrill STS Conaultant1 Ltd. 

SITE l~OCATION 0 Ul',,jCQNFINEQ COMPRESSIVE STl=lE"-IGTI-I 

Kalamazoo, Michigan TONS FT' 

1 2 3 4 5 

~STIC WATER LIOUIQ 
LIMIT'\, CONTENT'\, LIMIT'\, 

"' ~-----•----~ u z 
z .. DESCRIPTION OF MATERIAL I-t I- ~- 10 20 30 40 50 Q 0 "' c ,. 

>- t: I- z I- a: .. :r !l! a: ' 
> t: "' "' "' c,,, 
"' IC IC IC § t- CD ... "' z ... ® STANOAAO 

"' 0 lE lE 1 PENETRATION BLOWS FT .. .. SURFACE ELEVATION 771.5 :, 
I "' "' "' a: 

10 20 30 40 50 

Driller's observation: 411 asphalt, 
,8" brick and sand fill. , ~ 7; v--1 ss 

'14 Fine to coarse sand, trace to little 
2 ss silt, trace organics, gravel & brick 

,fragments-elk. brown & black-ned. ,, 
' ' -e-mois t. (Fill: SP) / ~ 10 

3 ss] lI Fine to coarse sand, little ~avel 
and silt-brownish gray-mi~ .densj 

~ 10 
ss II lL \-moist. (SW-SM) I 

4 f Fine to ned. sand-trace to little 
( = gravel-brown-loose to medium dense-

ss II ill ;nist to wet. (SP) 5 

ss 11 n ~10 
6 

7 ss] n !.I 11 

END OF JlO&m:; 

Boring advanced to 18. 5 usin~ solid 
stem auger. 
Borehole backfilled with soil 

F > 

cuttings. 

Tl-tE STRATIFICATION LJNES R[PRESENT TME APPRO.JCIMA TE BOUNDARY '-'"•oES BE TWEEN SOIL ':"YPES IN SITU T"'4E TRANSITION MAY BE GRAQUAL 

WL 14.5 ~WO BORING ST ARTEO 9-24-86 

I ~~ I ] WL BCR ACR BORING COMPLETED 9-24-llt) me.-..-. 

WL RIG B-53 FQREM.A.N JF APPQ IBY WEH \sTS.JOB NO 1069R 

BLI 
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OWNER Kalamazoo Lown.town 
LOG OF BORING NUMBER 

~~ DevelonmPnt Authoritv SB-20 
PROJECT NAME ARCl-llTECT·ENGINEER 

Arcadia Creek Skidrrm-e, Owings & Merrill STS Consultants Ltd. 

SITE L.OCATION 0 UNCONF"INED COMPRESSJ\IE STRENG'TM 

Kalamazoo, Michigan TONS FT 1 

I 2 3 4 s 

~STIC WA TEP LIOUIO 

LIMIT '1- CONTENT ... LIMIT "lo 

"' ~-----•----~ u z 
z II:' 

< OESCRIPTION OF MATERIAL ~-.. 10 20 30 40 50 s 0 /: 
U) • • t z c cc 

< t ~ "' "' "' ~;;; > Ir ... > 
"' 8 ;~ ... "' .. ® STANOARO 

"' 0 lE lE ~ PENETRA TlON SLOWS FT 
< < "' SURFACE ELEVATION 

:, 

I'·. U) U) U) cc 770.0 10 20 30 40 50 

Driller's observation: 4" asphalt, 

ll 811 brick & sand fill. I (~, 
1 ss 

I 
Sandy silt, some clay, trace organici \( 

2 ss -black & dk.brown-loose-11Dist.~'ll.) 

; ine to med. sand, trace gravel & ~~ il silt-brown-med.dense-rroist.(SP) 
3 ss 

~ine to coarse sanJ, little gravel c. 1~~ G 
11 silt-dk.brown-med,dense-rroist. (SW-S,I 

4 ss , 

111 - ine to med. sand , trace gravel- 6; I 1o w 
5 ss Jrown-meci. aense to dense-wet. (SW) 

\ 

~t-
,~ 

Ii 6 ss I 

' 
! 

' 
! 

'" ~ ll 16 I 

7 ss 

t"c ~ 70 
ill 

n ~s 0 

I:iID OF OOi~ 
' Boring advanced to 23.5 us:inf; solid 

s ta, aUf;er. 
Borenole backfilled with soil 

~' cuttint,s. 
Hote: Driller r;uveu ·oori.n[; 3 tines 
because of obstructions encountered 
at 5', 7.5' and 2.5'. 

THE STl:U,TIFICA,Tl()N LINES REPAESENT THE APPROlUMATE 8QU1",10AAY LINES BETWEEN SOIi,. TYPES 11",1 SITU T..;E TRANSITION MAY BE GR,.OU,._L 

WL U.5 ws~ BORING STARTED 9-24-86 

I ~~ I I BCR ACR BORING COMPLETED 9-2L,.-8f; WL m--
WL RIG B-53 FOREMAN Jr /JiPP D SY Will! STS JOB NO 1069ll 

SL.I 
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OWNER Kalamazoo Downtown LOG OF BORING NUMBER 

~~ Developrrent Authoritv SB-21 
PROJECT NAME ARCHITECT ENGINEER 

Arcadia Creek ""-' - ;:, 1'" ,_, 11 STS Consultants Ltd. ' 
SITE LOCATION 0 UNCONF"u,,,f:::, COMPRESSIIJE STRENGT_. 

TONS FT• 

Kalamazoo, Michigan 1 2 3 4 5 

~STIC WATER L.IQUIO 
LIMIT"- CONTENT'\, LIMIT'\, 

"' ~-----•-----n u z 
z ~ 

< DESCRIPTION OF MATERIAL I-
I- 3: • 10 20 30 40 50 Q 0 I:: 
U1 • • I;: I-

t 
z i5 a: 

" "' a:' 
> '" '" '" Out 

~ ~ ... > 
'" "' a. 8 I- a, 

® ... 
0 :E :E :E z ... STANQARO 

"' " " " "' SURFACE ELEVATION 772.9 :, f"El',IETRATION BLOWS FT 

I U) U) U1 a: 10 20 30 40 50 

lJriller's observation: 6" asphalt, 
II 5" brick 6c sand fill. 1 

1: 1 ss "iye to coarse SaI).u, trace to litale 

ill "1. t, 1race organics-elk. brown an 
2 ss olacl<- oose-r,n1.st. (Fill: SP-SH) 

' ~ Fine to med. sand, trace silt & grave \ II dk.brown-r,ed.dense- =ist. (SP) 10 
3 ss ' 

() I :2-ill Fine to med.sand, trace to little 
4 ss gravel, trace fossils at 17.5'-

If 1 ,rown-rne<lium dense-mist to wet. (SP: ' ~ \ I 
,I 5 3S 

I , 

II 6 3S I\ 
l 3;--

7 --LU s 
!lID OF BORIN; 

3oring advanced to 
, 

18. 5 using solid 
~tem auger. 
3orehole backfilled with soil 
~tt:ings. 

TME ST,:fATIFIC..t,Tl()N LINES ,:ffPAESEf'IITTME APPROXIMATE eou,.,.DAR'r LINES BETWEEN SOI',,. TYPES IN SITU Tl-1£ Ts:!ANS!TIQN MAY BE (i,:JADUAL 

WL 15.5 WSDllllQ{ BORING ST AR TEO 9-24-86 

I f~ I I WL BCR ACR BORING COMPLETED 9-24-86 m-~ 

WL RIG B-53 FOREMAN JF APf>OBY WEH lsTs ..oe NO 1069R 

BL.I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ro:-w:-N-ER=-=:_!_:=_1_o~pman_oo_~_Au_~_~_r_i_ty~--t-L-,OG,-:s_:.,,:,_;...,;,..R=-IN...,G_N_U-:M-::-BE-R-----------1 ~~ ~41 
PROJECT NAME ARCHITECT-ENGINEER .-. • 

Arcadia Creek SkidnDre, Mngs & l-lerrill 
SITE LOCATION 

Kalamazoo, l·lichigan 

UJ 
u z 

z UJ < ,_ 
E 0 .. Ill • i5 • 

,: z ,_ a: 
:l Ii: UJ UJ UJ UJ 

"' it ... ... > ... "' .. .. 0 

"' a l: l: " u 
< < ul "' IX Ill Ill a: 

OESCFUPT10N OF MATERIAL 

SURFACE ELEVATION 775.2 
Driller's observation: 4" asphalt, 

JI 8" gravel. I 
1 ss 

Sand & gravel fill, trace organics, ill 2 ss brick fragments Ge silt- red, black i. 
., brown-dense-ra:,ist. (Fill: SP-GP) / 

3 ss I II Fine to coarse sand, sorre gravel, 
, ace silt - tan-verv dense-ooist (SWl 

Fine to IIEcl. sand, some clay tra/ 

I II coarse Sqml-,sk grayish brown-
4 ss - 11.oose-001.st. C) 

,11 t:::'.'.:::::::jf--+-h-jnhl.rl I , Fine to med. sand, trace to sorre 
1------1 5 SS .UJ coarse sand & gravel, trace silt-
1-----1-~1-=c.i.w"!--. elk. brown-med. dense to dense-m::iist. 

I.._ 

6 ss 11 _[ 

,.., 

(SP) 

El-ID OF IDR.ThG 

Boring advanced to 18.s'using solid 
stem auger. 
Borehole backfilled with soil 
cuttings and patched. 

I 

I 

$TS Consultants Ltd. 

0- '..INCONFINED COMPRESSIVE sn~E:"-IGTI-
TONS FT 1 

?l.ASTIC 
LIMIT 1, 

2 3 

WATEP 
CONTENT 1, 

4 5 

t.lOUID 
1.IMIT 'I, 

~-----•-----6 
10 

10 

20 30 

STANOARO 
PENETRATION 

20 30 

fa_ ---
IISJ:::_I'---_ 

40 50 

BLOWS FT 

40 50 

TM£ STRATIFICATION LINES REPRESENT Ti-IE Af'Pl:IOXIMATE 80UN0ARY LINES BETWl;:f"I SOIL rYPES IN SITU Ti-IE TRANSITION MAY BE GRADUAL 

WL 15.0 ws~ SORING STARTED 9-24-86 

I f~ I WL BCR ACR BORING COMPLETED a_1"11._nr .. --
WL RIG B-53 FOREMAN JF APP O BY 1,11;"1.l lsTs JOB No 1Q6QR 

BLI 

I 
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OWNER Ka.lama.zoo Downtown LOG OF SORING NUMBER 

~~ Develo-t Authoritv SB-21 
PROJECT NAME ARCHITECT-ENGINEER 

Arcadia Greek Skiclrrore, <Mings C. Merrill STS Consultants Ltd. 

SITE LOCATION 0 -.JNCONF'INED COMPl'l!::SStVE STRE"ICTI-! 
TONS FT' 

Kalamazoo 'li~l,.;, ' an I 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT~ CONTENT 'I, LIMIT ", 

UJ ~-----•-----t::. u z 
z .; DESCRIPTION OF MATERIAL ... UJ 3: • 10 20 30 40 50 
~ 0 0.. IJl • • >t 
< ~ 

z ... i5 a: a:' > "' UJ UJ "' Ci IJl 
UJ it ~ ~ > ... a, 
~ ~ 

0.. 0.. 8 ® UJ ::( ::( ::( z~ STANOARO 

< < < UJ 
SURFACE ELEVATION :, PENETRATION BLOWS FT 

I':<, IJl IJl IJl a: 776.4 10 20 30 40 50 

Driller's observation: 4" asphalt, 
113" rock oc brick. I 012 1 ss ' / 

Sand ex gravel fill, trace silt u I ~ 2 cc L organics -dk.br= & black-rned.clensE 
-m::,ist. (Fill: SP-GP) / ~ '\ 

Ill ~·ine sand, little silt, trace organ· I 911 
'l c,c I Ii.cs - elk. brown-v<>rv loose - m::,ist/SP-' ·!' 

[]] ; in'? to rned. sand, trace coarse san~ ®? 
I, sc ?' silt-brown-med. dense-roist. (SP ' I 

I 

1 /l I 

Ill Fine to coarse sand, trace to littlE 691, 
~ c,c silt and gravel - brown -very 

loose to loose - mist to wet (SW-5.-1) 

77:C 

l~ 
7 

Ul i:. cc 
\ 

\ 

' ' \ 
Gravelly fine to coarse sand- brown- i\ . "' 

m dense-wet. (SW) 

~ 
7 c,c, 

~ 'm n .,~ 3 ss 

END OF BORii{; 
, 

Boring advanced to 23.5 using solid 
stan auger. 

.,. Borehole backfilled with soil 
cuttings and patched. 

n-1£ STRATIFICATION LINES REPRESENT T1-t£ A~OXIMATE BOUNDARY LINES BETWEEN SO!L T"YPES IN SITU Tl-IE T~ANS!TION MAY BE GRADUAL 

WL 15.0 WSC!l!lm) BORING STARTED 9-24-86 
I ~~ I I WL ecR ACR BORING COMPLETED 9-24-86 ST'I~~-

WL RIG B-53 FOREMAN TC' APP O BY T..1.n.1-t I STS JOB NO 1 f'lt:OD 

8LI 
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OWNER Kalamazoo Downtown LOG OF BORING NUMBER 

~~ Develonm=it Authoritv SB-24 
PROJECT NAME ARCHITECT•ENGINEER 

Arcadia Creek Skiclrrore, Owings & Merrill STS Consultants Ltd. 

SITE LOCATION 0 U"-ICONFINEO COMPqE351VE STPE'\IGTl-' 
TONS FT• 

Kalamazoo, MichiQ'.an 1 2 3 4 5 

l='I...ASTIC NATER UOUIO 

LIMIT " CONTENT% LIMIT'\, 

"' >('-----•-----!'.::, u 
z 

z w lo DESCRIPTION OF MATERIAL, ... 
0 0 .. <n 3: " 10 20 30 40 50 

~ • >- t: .: z 5 a: 
~ :c a: -Ii: '" w "' '" 0 U1 > 

!'. t ~ > 
"' 8 ... "' ~ "' .. 

® "' 0 :I, ~ :I ;;;~ STANDARD .. ~ "' SURFACE ELEVATION ::, PENETRATION SLOWS FT 
I'>( "' U1 a: 779.3 10 20 30 40 50 

Driller's observation: 4" asphalt, 
JI '-8" brick & sand fill. ~ 1 ss I 

Saud fill, traoo co_ """' sik & 1/ , h 11 2 s_s trace gravel Ix brick tragirent - elk. 

Q{ c- brown - loose to EEd.dense- mist, 

II (Fill: SH) 
"I ss 

ine to coarse sand, little gravel, 
I 

IT trace silt & organics-black-loose I,' (>9 e, 
I.,_ .::s to med. dense-rroi.st. (SW) J 

--,-,, Fine to coarse sand, SOl!E gravel\/ 
o; ; c::c:: ll trace-clay-cik.grayish brown-loose- ~ '1 

mist, (SW-SC) 
--

Fine to meditm sand, trace gravel·& 
c=se sand - brown -loose to med. 

'" 
dense - IIOiS t to wet. (SP) 

"' c::c:: ! I i~li 

\ 
Fine to coarse sand, little gravel - \ 

! 11 
,nrownish gray-med. dense-wet. (SW) ~-.lo 

7 ss 

END OF BQRI.(I; 

, 
"-----'-- advanced to 
lstem auger. 

18.5 using solid 

,., ' Borehole backfilled with soil 
cuttings and patched. 

~te: Volatile contar.:dnate noted in 
Sample i/7. 

TME STRATIFICATION LINES REPl'fESENT THE APPRQXIM.1,TE aou"IOAAY ur,,,e:s 8ETWEFN SOIL TY~ES IN SITU THE TAA.NSIT\ON MA,Y BE GRADUAL 

WL 15.0 ws SORING STARTED 9-24-86 
I f~ I I WL SCR ACR SORING COMPLETED Q_'J/,_o,: sn~\.1111. 

WL RIG B-53 FOREMAN J.F. APPosv T'Tl":'l'T JsTsJOBNO 1069R 
SL.I 
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OWNER Kalamazoo Downtown LOG OF SORING NUMBER 

~~ Developuent Authority SB-25 
PRO.JECT NAME .t.RCHITECT•ENGINEER 

Arcadia Creek Skid1Iore, (Mings & i"lerrill 
STS Consultants Ltd. 

SITE LOCATION 0 UNCQNF"l,.,.EO CQMPRESSIV'E STRENGTI-I 
TONS n-• Kalamazoo, Michigan 1 2 3 4 s 

PLASTIC WATEFI LIQUID 

"' 
LIMIT "Ii, CONTENT"- LIMIT " 

u >-!'-----•-----n z 
OESCRIPTION OF MA TE RIAL z ~ 

< I-
I- ~- 10 20 30 40 so 8 0 

~ ~ • • t :r z Cl: < 
"' "' "' "' Cl:' > Ii: o.,, 

"' t t t 8 I- a, ... "' "' 0 :I :I :I z ... ® STANDARD 

~ < < "' SURFACE ELEVATION :, PENETRATION BLOWS FT 
I~>/ "' "' Cl: 781.6 10 20 30 40 so 

Driller's observation: 4" brick, 
~ 8" o-ravel & sanci. 0? I 

1 ss \ 11 Sand, gravel & bricks , little to 
2 ss sane silt C. cinders -dk.brown <.< blac - ~ "! loose-I!Dist.(Fill: SP-SH) " 41a !I l ine to nee!. sand, little silt, trace C 

1'117. 
3 ss II r. a:ve:t:c,CJrg~~s-dk. brown to black- Orgru u.c C mten. 4 4"' lo 

I 11 
Fine to coarse sand, trace to little QQ ~ 

4 ss silt & gravel - grayish brawn- loose 

~ to ned.dense- moist. (SW-&1) \'l -,n 

5 ss l II 
\ 

Fine to raed. sand, trace silt & \ 7, gravel - brawn - dense - mist. (SP) 

6 ss I Il ( ~Jo 
I 
I 

Fine to coarse sand, trace gravel - Jn , I 1 grayish brawn- r.ied.dense- wet. (S'w) 
--z:J 7 ss 

END OF P£1Uli; 
, 

Boring advanced to 18.5 using solid 
stan auger. 
Borehole backfilled with soil 

7, 
cuttings and patched. 

,,_.E STRATIF'ICATION LINES REPRESENT Tl-IE A~QJ.1MATE BOUNDARY LINES BETWEE"'-1 SOIL TYPES \1',,1 SITU Tl-IE TRANSITION MAY BE GRAOUAL 

WL 15.0 WS~ BORING STAATEO 9:..24-36 

I f~ I I WL BCR ACR BORING COMPI..ETEO 9-24-86 .,._-
WL RIG -O_C:.') ~u"c.,,..u,r. TC' 

.,_.._,..~ T1r.'lT \sTSjQS NO 1 r,i:on u-.J..J ~1,.,1 CIT W.c.tl 

BL! 
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1-o_w_N_E_R __ ~_;_::=°_i_o_µnen_o_~_Au_~_or_i_ty_ ---1-L-OG_SB_o_:z_:_o_R_,N_G_N_u_M_B_E_R __________ --i (~ ~~/ 
PROJECT NA.ME A.RCHITECT ENGINEER ..,,,_. 

Arcadia Creek Skidrinre. n..ri n"s o, Merrill STS Consultants Lid. 
SITE LOCATION 

Kalamazoo, Nichigan 

"' u z 
DESCRIPTION OF MATERIAL. z le " >-

Q 0 • ~ • >- :i: z >- a: < 
"' "' "' "' > Ii: > 

"' { { { 0 ... ~ "' :I :I :I u 
< < < "' SURFACE ELEVATION 

IX "' "' "' a: 780' 

Driller's observation: 4" asphalt, 
8" a-ravel and brick. I 

1 ss Fine to cofise sand filJ., L-race 
UJ 1

gravel & si t -reddish orown-med. / 
? "" ,d~~e - r.ni_s t fl<i 11 : SW) 

Silty fine sand, trace clay Ix organ 
C 

I ll 
tc;:s-black-med. dense -moist (SM)/ 

3 ss Fme to mea. sana, some c.Lay. trace 
,~cs.01 ~~ sanci-black-l!led. 

I 
.Ll 

se-trol.St .- J 

4 ss Fine to med. sand, little si-lt 
trace gravel- med. dense to dense-1n 

I 
-.·grayish brown-nvist. (SP-SM) 

5 ss 

1 
~ Sandy gravel, trace silt -brown -i-----

6
--t-

5
-

5
--

1

.Jrlmed. dense to ~ttraiely dense-(~-

7 "" I U 
END OF BOR.Il~ 

I 

Boring advance to 18. 5 using solid 
s ter.1 aiiger . 
Borehole backfilled with soil 
cuttings and patched. 

ri. UNCQNF,,.,,.Ec CO ... PRESSIVE snu:-..GTI-< 
,..._, TONS FT• 

2 3 4 s 

PLAST!C WATEFl LIOUIO 
LIMIT'\, CONTENT"- Ll ... !T '\, 

>t!!-----•-----n 
10 

® 
10 

20 30 

STAl'IIOARO 
PENETRATION 

20 30 

40 50 

BLOWS FT 

40 so 

( 11~,. / 8.8:. Orgaiµc 
'"' Cont mt = 3 .1'% 

TME STRATIFICATION LJN£5 REPRESENT Tl,,E A~QlllMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU THE TR!ANSITION '-'IAY BE GRADUAL 

WL 15.0 WSll\llllllC> BORING STARTEO , 9-?l,,-P.,-

I f~ I WL BCR ACR BORING COMPLETED 9-24-86 ffl~L-

WL 12.5 AB RIG B-53 FOREMAN JF APPO BY WEil lsTs Joe NO 1069-R 
BLI 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OWNER Kalamazoo Downtown LOG OF SORING NUMBER 

~~ Develop!IElt Authority SB-27 
PROJECT NAME AFtCMITECT ENGINEER 

Arcadia Creek Skichmre. (\,ri nos & l!errill STS Consultants Ltd. 

SITE LOCATION 0 UNCONFINED COM~RESSIVE STRENG fl-I 

Kalamazoo, Michigan 
'!'QNS FT• 

1 2 3 4 5 

PLASTIC WATER LIQUID 

"' 
LIMIT ... COl•-ITENT "- u,,..,,.. '\, 

u >t!!-----•-----n z 
z ! " DESCRIPTION OF MATERIAL >->- J::.. 10 20 30 40 so s i <I! 

a ,. 
• Ii: 

. ~. . -~ 

:i: a: 
" "' "' "' a: ' 
> Ii: "' OU> 

"' IC IC IC 5 ... "' 
>- a, 

® "' 0 ::i ::i ::i u z ... STANDARD 

" " " "' SURFACE ELEVATION ::, ~NETRATION BLOWS FT 

L-<: Ill Ill Ill a: 781.1 10 20 30 40 so 
Driller s observation: 4"asphalt, 

11 ;, " sand & =avel fill. 1 sl 2. 1 ss Silty fine to coarse sand fill, trao, 

JJ gravel & organics - elk. brown & black - ~~ ') "" very loose to loose -noist. (Fill:1M: 
.J 

3 ss .li Sil~
1
i~e to.coarse s?lj:tl, trace . .; & gra - rCMm.sh gray - oose roist. 

I' (SP-SI-!) 

ll ., 4 ss 
·-

5 ss 1. Fine to coarse sanci, trace gravel ~ ,, 
and silt=bruwn=loose .,_ ~1----

~ L.U ~Lust::-

noist to wet. (SP-st-1) .~ 
I <, ', 

ll ' 
6 ss 'r ; -/i 

I 
"ravelly fine to coarse sand, trace I I I Jl silt - brown -ired.dense -wet, (SW) 

7 _SJ, _ _I ~-- C ,,,, _L __ 

END OF EORTII; 
, 

Boring advanced to 18 .5 using solid 
stem auger. 
Borehole backfilled with soil 
~ttings and patched. 

TME STRATIFICATION LINES RE~ESENT TME APPRQ . .0,11.t,TE 80UN0ARV LINES BETWEEN SOIL TYPES IN SITU THE TRANSITION MAY BE GRA0lJAL 

w. 15.0 WSQIID!!lll BORING STARTED 9-23-86 

I ~~ I I W'- BCR ACR SORING COMPLETED 9-23-86 ... -~ 
w. RIG B-51 FOREMANJF AP'P'OB'r' WEH I STS JOB NO 1069R 

BLI 
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OWNER Kalamazoo DJwntown 1.0G OF SORING NUMBER 

~~ Developrrent Authority SB-23 
PROJECT l'-IAME A.RCHITECT-El'-IGINEER 

Arcadia Creek Skidrrore. n,,...;-~s & Merrill STS Consultants Lid. 
SITE LOCATION 0 UNCONFINED CO""PAESSl'IE STqEl'>.IGTI-I 

TONS F'T• 

Kalamazoo, Michigan 1 2 3 4 5 

P!.AST1C WA TEA llOU1D 
LIMIT "lo CONTENT"" Ll""IT '\, 

"' ~-----•-----!'.:; u z 
z It' " OESCRIP'T10N OF MATERIAL .. .. 3: • 10 20 30 40 50 Q 0 Ul 

~ 1'i • • t: .. :r z a: 
" "" "' "' 

a:, 
> t "' 0 Ul r r r > 
"' 0 .. <II ... "' ® "' 0 ::E ::E ::E u z ... STANQAAO 

" " " "" SURFACE EL.EVATION 781.3 :, PENETRATION BLOWS FT 

IY_ 1/1 1/1 1/1 a: 10 20 30 40 50 

Driller's observation: 4" asohalt 
IJ.i Fine to coarse sand little silt & 6 '.? 1 ss gave+,htrace lfo8anics 7bla~ 4ilk. 

11 

OWIUS gray- se7_rroist. 
2 ss /'Fill: SM) , 7 

~; 1 hr f'i Tit::3, ~t:1-nrl r-r~ ..... ~ t-n 1 i t-rl ~ 

a 1 'l 
.., ........... J --- .......... ,._, .__ ......... _ ~ ____ ... _ 
organics, trace gravel- black&. elk. 

3 ss I ll brownish gray- loose-=ist. (SM) -

4 ss I u Fine to rued.sand, trace coarse sand, 
/0 @) 

silt &. gravel -brown -n-ed. dense -
" , mist. (SW) \ I u 5 ss 9,1.. 

\ 
fine to coarse sand, little to sorre \ re;avel, trace silt ·-brown -med. ,, 

I 11 ense-wet. (SW) 
(J-..., 6 ss 

II ! ! ., ,..,.. 
,~ -~ I "'"' ~ X) 

END OF BORJN; 
, 

3oring advanced to 18.5 u.qing solid 
stem auger. 
3orehole backfilled with soil 
::uttings and patched. 

THE STRATIFICATION LINES AE~ESENT THE •~OJCl,..ATE BOUNOAA'I' LINES BET....,EE~ SOIL TVPES IN SITU Ti-;E TRANSITION MAY BE GRADUAL 

WL 16.0 wsgmam BORING ST AR TEO 9-23-86 

I f~ I I WL SCR ACR SORING COMPLETED 9-26-86 ... -~ 
WL RIG B-53 FOREMAN JF APPOSY WEH I STS JOB NO 1nr..ao 

SLI 
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OWNER Kalamazoo Downtown 
LOG OF BORING NUMBER 

~~ Develonm=it Authori ..... SB-29 
PRO.JECT NAME ARCHITECT ENGINEER 

Arcadia Creek Sk.idroore, <Mings & l lerrill STS Consultants Ltd. 

SITE LOCATION 0 UNCONF"!NEO COMPRESSIVE STctENGTl-o 

Kalamazoo, i: lichigan TONS F'T' 

I 2 3 4 s 

PLASTIC WATER LlOUIO 

LIMIT "I, CONTENT', LIMIT "' 

"' ~-----•-----t, u z 
z .. DESCRIPTION OF MATERIAL ... 

II:' ... J• 10 20 30 40 50 s 0 • ~ • • t;: z ... a: .. :,: 
"' 

a:' 
> le "' "' "' > Ou, 

"' "' 
{ { { 0 ... a, 

® .. 
Q l! l! l! u z .. STANDARD 

"' .. .. .. UJ ::, PENETRATION BLOWS FT 

IX II) II) II) a: SURFACE ELEVATION 784.4 10 20 30 40 50 

lriller's observation: asphalt, bri,.,t 
11 ,. ~--' ,,,, 1 I 

q 0, 1 ss ~ine to nEd.sand fill, little silt, 

ll .~ 2 ss crace gravel & organics - dk. brown - / 
oose-TIDist. (Fill: SP-SH) 

" ine to coarse sand, little gravel, 

~ I 11 "1"ace silt -brown - loose -TIDist. (SP)/ 
3 ~s b :,_o 

I me ff coarse sffid trac~ qane I\ 
grave , trace si t-'brown .aense-

\ 11 
11Dist. (SP) 

4 ss '1-'1 ,, 
~ 111 

ill ('~ 
5 ss 

' 

6 ;s i ll 0,, 
·-· --·--- ---- ---- ---- ----- -

, 

IL 7 s Fine to coarse sand, trace to little '6i }-Z. 

gravel - brown-ned. dense to dense-
11Dist to wet. (SW) 

lt ill " s ----
END OF BORI!-x; 

' Boring advanced to 23.5 using solid 
stem auger. 
Borehole backfilled with soil 
cuttings and patched. 

TME STRATIFICATION LINES REPRESENT TME ApPqQ){IMATE BOUNDARY LINES BETWEE"" SOIL TYPES IN SITU Tl-IE TRANSITION MAV BE GRADUAL 

WL 21.0 ws~ BORING STARTEO 9-23-86 I f~ I I WL BCR ACR BORING COMPLETEO q_'J~_Qt:. ~--- I STSJOB NO WL RIG B-53 FOREMAN JF APPO SY WEH 1069R 

BL! 
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OWNER Kalamazoo Downtown LOG OF BORING NUMBER 

~~ Development Authority Sil-30 
PROJECT NA.ME ARCHl~ECT-ENGIN EER 

Arcadia Creek Skidroore n,_,.;~ s & Merrill STS Consultants Ltd. 

SITE L.OCATION 0 UNCONFINED COM"'RESSIVE STRENGTi-< 

Kalamazoo, Hichigan 
TONS n • 

1 2 3 4 5 

PLASTIC W•TER LIQUID 

"" 
LIMIT'\, CONTENT'- Ll'-"tT '\, 

u >t!!-----•-----n z 
z l!' 

< oe:sCRIF'TION OF MATERIAL I-
I- ~- 10 20 30 40 50 

~ 0 ~ g • • t: z a: < r 
"' 

a:, 
> Ii: "' "' "' Cu, 

"' IC IC IC 5 t- CD 
~ "' ® "' C "' "' "' u z~ STANOA~O 

< < ~ "' SURFACE ELEVATION :, PENETRATION BLOWS FT ,x U) U) a: 783.5 10 20 30 40 50 

Driller's observation: l' asphalt, 
b_:r:_:h_ck and fill. I 

. 

Jl 1 1 ss 
Jl 

Silty fine to coarse sand fill, 
2 ss little organics, trace gravel and 3 

clay - dk. brown & black - ve1.·y loose u 
J loose- m:>ist. (Fill: SH) 

li 3 ss ~ 
..LL. ine to coarse sand, SOIIE gravel, 

--------
"1~'~ 

4 ss trace organics-dark brown and 
ulack-med.dense-11Dist. (SW-SN) 

u "ine to coarse sand, trace silt & 5 ss ~ . 
'l." 

=avel- brown-med.dense- 11Dist. (SP) 

\ 
l<'ine to coarse sand, little silt°' \ . - gravel - dk. brown -dense-rroist. (SP) LJ 

I 
J...L ~ ):-

6 ss 
I 

r/J "-dy gravel, trace silt - brown- med. 
11 ! I 

J,.....,...,.. ,..,...+-,._ ........... ~ /n.n 
7 ss '""" ~C:U.,YJ.d.L-CU.• \\JY'I) (6 ., 

~ID OF OORiliG 

3oring advanced to 18 .8' using solid 
stem auger. 
3orehole backfilled with soil 
cuttings and patched. 

THE STRATIFICATION LINES REPRESENT THE .t,s:,pqQ1UMATE BOUNOAR'f LINES BE"'WEEN $OIL TYP€5 IN SlTU Tl•iE TRANSITION MAY BE GRADUAL 

WL 17.0 ~o BORING STARTED 9-23-86 

I f~ I I WL BCR ACR BORING COMPLETED 9-23-86 ... -~ 
WL RIG B-53 FOREMAN . TJ;' APFO BYr.JJ;').! I STS JOB NO 1 r,,:a-., 

BLI 
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,_o_w_N_E_R __ Ka_0ev;_1:i=_1_0_.pmen~oo--~-Au_~_CJ\olrl_r_1._· ty....,_ ___ +-LOG_S_B_:_;_~0-R-IN-G-NU_ .. _B_•_R _________ -l ~~ ~~, 
PROJECT NAME ARCI-IITECT ENGINEER ..,.,._. 

Arcadia Creek Skidlmre, CMi.ngs ii. Herrill 
SITE L.OCATION 

Kalanazoo, Michigan 

"' u z 
z ~ 

< .. 
Q 0 1: ~ • .. :r z a: < 

"' "' "' "' > t: > "' ~ ~ ~ 0 ... "' "' 0 :I :I :I u 
< < ~ "' 1.X "' "' a: 

DESCRIPTION OF MATERIAL. 

SURFACE ELEVATION 784.6 

.. 
;i: • 
• I;: 
a: ' 
0"' 
i~ 
:, 

0 
STS Consultants Ltd. 

UNCONFINED CQMl:IRES51VE STi::cENGT~ 
T'ONS F"T' 

2 3 4 5 

PLASTIC WATER LIQUID 
l,.IM1T... CONTENT 'I-- LIMIT'-

>t:- - - - -•-- - -~ 
10 20 30 40 so 

® STANDARD 
PENETRATION BLOWS FT 

10 zo 30 40 50 

iJrl.LLer · s ooservamon: =Pna.LL wi., .. u A---+-c--:::1--+--+--f--+---i 
11 ll icru"hed stone base. / Q );: 

1 
SS Gravelly sand fill, sone silt, little 

t1--:;:;--~:•;- __ 2:+:s:s+::\\+ll=~t~~~~~-csdk. g=. ~l~la~~b~:s!r-~is _ / ~ ti~ ir. 
., uill: SH) I;- 19ir:, 

:====~1==3 :t::S:S:t:'.11:tll::j\"ine to med. sand, some clay, trace ;---· 
1- ::,rganics - dk. brown to black -loosej 
~1---==---=lt-4-+s-s+ln-111-rll,-11.v-,.,. ist (SC) 
1-----lf--+,;_;_l-l-L.j::::JISilty fine to coarse.sand, trace -
f-"'""-•~--+-+...+TT"i t"'",;,;av·el, clay, roots & organics - grayis 
,___.... ~ '"' 11 J1 ._.br,..own __ -_rne_d_._den_s_e __ m_1._· s_t._(_Sl_·l) ___ -; 
i:::::::.:t-'-+"""'+-'-4--IFine to coarse sand, trace to little, 

,gravel, trace silt-brown-med.dense
~ist to saturated (~P) with 
occasional silt pockets 

I='=' ::::t-t-tmni IIW t------1 ~ c,c, 

7 ss IIW 

WL 1 ~ 0 
WL BCA 

END OF OORIN; 

Boring advanced to 18.5' using solid 
stan auger. 
Borehole backfilled with soil 
cuttings and patched. 

ws~ BORING ST ARTEO 9-23-86 
ACR BORING COMPLETED 9-23-86 I f~ ... -~ 

)rgan C 

--1",,,=-,.., ... t,s~t =_A_ 

I 
WL RIG B-53 - FOREMAN JF APP O BY W!ili I STS JOB NO 1069R 

BLI 

I 



OWNEf~ Kalamazoo Ibwntown LOG OF BORINC~ NUMBER 

~~ DevelonmPnt Authoritv SB-32 
PROJECT NAME ARCHITECT ENGINEER 

Arcadia Creek SkidnDre. r..,;,.,crs & l1errill STS Consultants Lid. 

SITE LOCA. TION ()- UNCQNFlNEO COMPRESSIVE STRE:.,.GTi-. 

Kalamazoo, Michigan 
TQp,,i5 FT• 

1 2 3 4 5 

P\..AST!C WATER LIQUID 

"' 
LIMIT ... CO,..TENT ~ Lllr,IIIIT '\, 

u ><!!-----•-----n z 
z ~ " DESCRU::r,"lQN OF MATERIAL ... ... ~- 10 20 30 40 50 0 0 I:: ~ • • t: .: z 11: .. r 

"' a:' 
> Ii: "' "' "' C <II 

"" IC IC IC 5 ... ., 
.J "'' "' o, :! :! :! u z .J ® STANDAl=IO 

" " ~ "' SURFACE ELEVATION :, PE""ETRAT1QN Bl.OWS FT 

I>(. U1 U1 11: 789.8 10 20 30 40 50 

Driller's observation: asphalt un..:...... 
11 l / 19:io 1 ss i\lain by sand & m:avel fill. 

/~ 11 lJ 
Fine to coarse sand fill, little to '1 

2 c;s some silt, trace to little brick 
:fragirents & gravel, trace cinders & 

' 1- organics - elk. b:r:own & black- ve:ry -· Ix: 7.. 3 ss loose to i::ied. dense- nvist. (Fill: _, 

'SP-S-1) \ 
Fine to course sand, little :silt & <~ 11 1J 4 ,s gravel- elk.reddish brown- loose 7 

' ' 
1;-oist. (SP-SH) 

! I 1J Fine to coarse sand, SOIIe gravel, Q ~; 
5 ;s little silt-brown and elk. brown- \ loose to med. clense-nvist to wet 

(SP-SH) with SCl!lE silty zones and 

\ 
occasional br()l,ltl !'led. sand seams - -

iJ 

11 6 ,S s;);z.O 

- 7 ,S 11 11 
d ,~ 

\ I 

ElID OF BORil;iG 

' Boring advanced to 18.5 using solid 
stem auger. 
Borehole backfilled with soil 
cuttings and patched. 

TME STRATIFICATION LINES REPRESENT THE APl:llqQl(llr,IIIAT( BOUl'lolOARY Lll'lolES BETWEE..,. SOIL TYPES ll'lol SITU TME TRANSITION lr,IIIAY BE GRAOuAL 

WL 20.0 ws~ BORl,..,IG ST AR TEO 9-23-86 

I ~~ I ] WL BCR ACR BORll"'fG COMPLETEO 9-23-36 -c-o-i.-. 

WL 20.0 AB RIG B-53 FOREMAN JF APPD!aY WEH lsTsJOe NO 1069R 
BLI 
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OWNER Kalamazoo Downtown L.OG OF BORING NUMBER 

~~ ~eloprrent Authority SB-33 
PROJECT NAME ARCHITEC"t ENGINEER 

Arcadia Creek Skidrrore. n.-. .: --s & Merrill STS Consultants Ltd. 

SITE LOCATION 0 UNCONFINED COM"RESSIVE STRE,..GTt-, 

Kalamazoo, Michigan 
TONS n• 

1 2 3 A 5 

Flt.ASTtC WATE~ LIOL,110 ., i,.IMIT"' CONTENT 'I. LIM!T ', 

u ~-----•-----6 z 
DESCRIPTION OF MATEFflAL 

~ II' 
< ,.. 
:;:; >- ,c 20 30 40 50 0 ~ • ;: t;: ,.. 

t 
z i5 It .. It' 

> "' "' "' "' 0 U) ., IC IC IC > ... '" 0 >- CD 

® ., 0 :I :I :I u l! ... $T.Allt0ARO .. .. ~ w SURFACe ELEVATIO""i ::, PENETRA.TION BLOWS FT 

IX U) U) It 792.5 10 20 30 40 50 

I lJ Fine to coarse sand fill, little 1 ss ( 91~ 
silt & gravel, trace to little organ~ 
ics, trace roots- brown & dk.brown- 14 

2 3S I .w med. dense - noist. (Fill: S\,-s-1)' 
I 

J Fine to med.sand, little silt, trace I JJ ~' ~ "" 
organics - black -loose- IIDist, (Si'!) 7 

Fme to coarse sanct, -- -- --- ---- ----- --
SOl!E Sl.lt, trac~ 

\ I, ,c I gravel -dk.reddish brown -ned.dense-

-- noist. (Si'.0 
~v 

j .lJ )"., 
~ ,.c: ' 

Fine to coarse sand, trace to s~ 
gravel, trace silt-brown-med.dense 

I "\ 

! _lJ_ to dense-rIDist. (SP) 

~ 6 lS I 

~'r~ I '..lJ 39 7 ,s , 

END OF BORil~ 

Boring advanced to 18.5' using solid 
stan auger. 
Borehole backfilled with soil 
C1J.ttings and patc..li.ed. 

,,.;E S7R•Ti~iCAOON UNE5 REF""l'fE5i::NT ti-+E ,a.pia,q()l11MATE BOUN[)A~Y Lll"ES 81E.TWEEIII s01L TYPES 11" SITU Tl-IE nu,NSITION M&T !:SE C,iU.• u.&L 

WL WSORWO BORING STARTED 9-23-86 I ~~ ! l WL SCR ACR BORING COMPLETED 9-23-86 ,,,_ ... 
WL Dry AB RIG B-53 FORE .... N J .F. APFD B't' WEH I STS JOB NO 1069R 

BLI 



I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 

OWNER Kalamazoo Downtown LOG OF BORING NUMBER 

~~ Develoµnent Authority SB-34 
PROJECT NAME lRC><ITECT ENGINEER 

Arcadia Creek Skidnvre, r..,;-, s & Merrill STS Consultants Ltd. 

SITE LOCATION 0- UNCQNFl"'IEO CQ"-'l~RESSl\/'E STRE"IC,TM 
TONS i:-T• 

Kalamazoo, Michigan 1 2 3 4 5 

Pl..•ST!C WATEFl L!OUtO 
LIMIT'\, CQNTE"'IT "- LIMIT '\, 

"' ~-----•----~ u z 

~ " OESCRll='T10N OF MATERIAL ... 
0 ~ ~ 

3: • 10 20 30 40 50 
• • t ;:: 

J: z a: a:' .. 
"' "' "' "' 0"' > Ii: ~ "' ~ ~ ~ i~ -' "' ® STANOARO 

"' 0 :l :l :l u 
PENETRATION BLOWS Fi .. .. .. "' SURFACE ELEVATION :, 

IX Ul 111 "' a: 793.3 10 20 30 40 50 

Driller's observation: l' asphalt, 
1.5' crushed stone base. 

I I J1 Silty fine to coarse sand fill, 
~3 1 ss . I 

I' IT" C"P gr-"VP 1 & brick frag!!EiltS - elk. 
., brown - very loose - nvist. (Fill: SM)t 

7~ 2 ss I 
[I] 

Silt, little fine sand, trace clay-
black - loose- nvist. (ML) , 1·---- -

3 ss I I w Fine to ired.sand, little silt, trace JI I t?>-,_ 
gravel - reddish brown to brown - tred. I--. 
dense- nvist (SP) w/occasional silo/ '~ 

4 ss l TI pockets. 2 /2. 
I 

Sandy gravel, little silt - elk. brown- I dense- nvist. (GW-Gl.fl 

I Fine to coarse sand, trace to some 
77 gravel, trace silt-brown-red. dense 

11 11 to dense-noist. (SW) 
I 

5 ss t•?\, 
I'\ il Ji 6 ss 37,~ 

END OF BOR.Ill.i 

Boring advanced to 18.5' using solid 
stem auger. 
Borehole backfilled with soil 
cuttings and patched. 

T~f STR:.T:Ft~T:0/'../ LlNES REPRES[/',:T TM[ A~OXIM,!.TE BOUNO!R'l' L!NES SETVl!EE"'! SQib TYPES IN SJT\,! T..,I;, TRANSITION MAY BE GRAOUAL 

WL WSORWO BORING ST AR TEO 9-23-86 

I ~~ I I WL BCR ACR BORING COM~LETED q_z-:,.-~,; -~~-
WL Dry AB RIG B-53 FOREMAN JF APPDBY vlE!i I S'T5 JOB NO 1069-R 

BL.I 
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STS Sampling Procedures 

AJOIBICAB SOCIEff l'OB !ESTIIIG AlVD ltlA!JeBJAJ .. , 

Standard Method for 
PEBB!BAUOIIT DS! ABD SPLff·BABBllL SAMPLDITG 01' SOILS1 

Thls standard ls Jssued under the fixed deeign&tlon D 1568, the number lmmedl&tely following the deeign&tlon lnd!ca.tee the )l'e&r of or!g!nol 
&d.opt1on or, 1n the oa.se or revis1on, the yea.r of last revision A number 1n parentheses indicates the year of last rea.pprov&l A supersc:r1pt 
epsilon (<) lndlca.tes an edltorlol cll&nge slnoe the le.st ravleion or re&pprovol 

Th1a method has been approved ror use by &gencies or the Depa.rtment of Defense a.nd for llsttng in the DOD Index of Specifica.tlons and 
Stancl&rcle 

1. Scope 

1.1 Thls method desCl'ibes the proce
dure, gener&ll;y known as the Standard 
Penetration Test (BPI'), fol' driving e. 
spl!t-be.rrel sampler to obtain a repre
sentative eo!l sample and a measure of 
the resistance of the soil to penetration 
of the sampler. 

1.2 Th!s standard may Involve haz
ardous ma.terlals) operations, and 
eqUlpment ThlS stands.rd does not 
purport to address all of the safety 
problems associated with Its use. It le 
the reeponelb!llty of whoever uses this 
stands.rd to consult and establleh ap
propriate safety and health pra.ctloes 
and determine the appllcab!llty of reg
ulatory l!mltatlona prior to use. For a 
specific precautionary statement, see 
5.4.l 

1.3 The values stated In inch-pound 
units a.re to be regarded as the stan
ds.rd. 

a. Applicable Documenw 

2.1 ASTM Standards: 

D2487 Test Method for Classlflca.tlon 
of Bolls for Eng.lneertng Purposes• 

D2488 Practice for Description and 
Identification of Soils (V!Bual
Manua.l Procedure)' 

D4220 Practlcee for Preserving and 
Transporting Boll Samples• 

strikes and through whlch the ham
mer energy passses into the drill rods. 

3.2 cathea.d-the rotating drum or 
windlass in the ro-thead 11ft sys
tem a.round which the opera.tor wraps 
a rope to lift and drop the hammer by 
sucoess!ve!y tightening and loosening 
the rope turns a.round the drum. 

3.3 drill rods-rods used to transmit 
downward force and torque to the drill 
blt while dr!ll1ng a borehole. 

3.4 drive-weight aasemb!y-a devloe 
cons!St!ng of the hammer, hammer 
fall guide, the anvtl, and any ha.mmsr 
drop system. 

3.5 hammer-that portion of the 
drive-weight asaembiy consisting of 
the 140 ± 2 lb (63.5 ± l kg) Impact 
weight whlch ls successively lifted and 
dropped to provide the energy that ac
compllehes the sampling and penetra
tion 

3.8 hammer drop system-that por
tion of the drive-weight assembly by 
whlch the operator accompllehes the 
lifting and dropping of the hammer to 
produce the blow 

3. 7 hammer fall guide-that part of 
the drive-welght asesmbiy used to 
guide the fall of the hammer. 

intervals of sampler penetration (see 
7.3). 

3.10 number of rope turns-the total 

contact a.ngle between t.>ie rope and the 
cathead at the beglnn!ng of the opera
tor's rope slackening to drop the ham
mer, d1vtded by 360° (see Fig. 1). 

3.11 sampling rods-rods that con
nect the drive-weight asesmbiy to the 
sampler. Drill rode a.re often used for 
this purpose. 

3.12 SPI'-a.bbrevla.tion for Stands.rd 
Penetration Teat, a term by whlch en
gineers commonly refer to this 
method. 

4. Slgnifl"8DC8 and. 1188 

4.1 Th!s method provides a aoll sam
ple for !dentlf!ca.tlon purposes and for 
la.boratory tests appropriate for son 
obtained from a sampler that may pro
duce large shear strain diatui-ba.nce 1n 
the sample. 

4.2 Thls method is used exteneiveiy 
In a great variety of geotschnlcal ex
ploration proJects. Many local correla
tions and w!deiy publlehed correla
tions which relate SPI' blowcount, or 
N-value, and the engineering behavior 
of earthworks and loundatlona are 
available. 

I II. DQcrlpUona of '181'1D1 Specific io 
'!Ilia B\andard 

3.8 N-value-the blowcount repre
BBntation of the penetration res!Stance 
of the soil The N-valus, reported in 
blows per foot, equals the sum of the 
number of blows reqUlred to drive the 
sampler over the depth interval of 6 to 
18 in (160 to 450 mm) (see 7 3). 

'Th.ls method. 1a und&r the JUr1Sd.lctl.on of ABTM 
Ccmmlttee D-18 on Boll and Rock and :la the direoi. 
reepoIU1tb1llty or Suboommi'Ltee Dl8 02 on &.mpl
mg and Related Field Testing fOT Boll Investig&
t!ons 

Current edition approved. Sept 11, 1984 
Published November 1984. 01'1gln&lly publlahed 
as Dl586-58T Last previous edition Dl~67 
(1974) 

I 
3.1 anvtl-tha.t portion of the drive

weight assemb!y whlch the hammer 
3.9 6N-the number of blows ob

tained from ea.ch of the 6-!n. (160-mm) aAnnua.l .Book of ASTM: Sta.ndaros, Vol 04.08 

Reprinted from Annual Boak or A8'l'M. Standa.rdS, Volume 04 08 



I so that the e.dve.noe of the se.mpler un-
der the impact of the hl!.mmer ce.n be 

I ee.slly observed for se.oh 6-in. (0.16-m) 
increment. 

7.2 Drive the se.mpler with blows 

I from the 140-lb (63.6-kg) rui.mmer e.nd 
count the number of blows applied 1n 
ee.oh 6-in. (0.15-m) increment until 
one or the following occurs: 

I 7 .2.1 A tote.! of 60 blows he.ve been 
applied during e.ny one or the three 
e.-1n. (0.15 .. m) increments ctsscr1bed 1n 

17.1.4. 
7.2.2 A tote.! or 100 blows he.vs been 

applied. 

7.2.3 There 1s no observed advance 

I or the se.mpler during the e.pplice.lon or 
10 successive blows of the hammer 

7.2.4 The sampler Is advanced the 

I oomplete 18 in. (0.46 m) without the 
llm!t!n!! blow counts occurring ae de
scribed 1n 7.2.l, 7.2.2, or 7.2.3. 

I 7.3 Reoord the number of blows re
qlllred to effect ee.ch 8 In. (0.16 m) of 
penetration or fre.ctlon thereof. The 
first 6 in. Is considered to be e. see.ting 

I drive. The sum of the number of blows 
reqlllred for the second and third 81n. 
of penetration 1s termed the '' s ta.ndard 
penetration resistance"', or the 

I "N-ve.Jue". If the ee.mpler Is driven 
less than 18 In. (0.46 m). ae permitted 
1n 7.2.1, 7.2.2, or 7 2.3, the number or 
blows per ee.ch complete 6-in. (0.15-m) 

I increment e.nd per ee.ch pe.rtle.J incre
ment sheJI be reoorded on the boring 
log. For pe.rtle.J Increments, the depth 
or penetration sheJI be reported to the 

I nee.rest l in. (26 mm), 1n addition to 
the number of blows. If the se.mpler 
advances below the bottom or the bor-

1 =~rd:a~::~::r~:!8!~~:= 
the ate.tic weight or the he.mm er, this 
informe.tlon should be noted on the 

I 
boring log. 

7.4 The re.Ising e.nd dropping or the 
140-lb (63.5-kg) hammer she.Jl be e.c-

1 
compllshed using either of the follow
Ing two methods: 

7.4.l By using e. trip, e.utome.tlc, or 
seml-e.utome.tlc rui.mmer drop system 

I which lifts the 140-lb (63.6-kg) ham
mer e.nd eJlows It to drop 30 ± 1. 0 In 
(0.76 m ± 26 mm) unimpeded. 

I 7.4.2 By using e. ce.thee.d to pull e. 
rope e.tte.chsd to the hammer. When 
the ce.thee.d and rope method Is used 
the eyst.em and operation shall conI form to the following: 

- 7.4.2.l The ce.thee.d sheJI be essen
tleJiy free or rust, oil, or grease e.nd 

I he.vs e. die.meter 1n the re.nge of 8 to 10 
in. ( 160 to 260 mm) 

ASTM Designation: D 1588 

7.4.2.2 The ce.thee.d should be 
operated e.t e. minimum speed or rota
tion of 100 RPM, or the approximate 
speed of rotation she.ll be reported on 
the boring log. 

7 .4.2.3 No more the.n 2¼ rope turns 
on the ce.thee.d me.y be used during the 
performe.noe of the penetration test, ae 
Shown 1n Fig. l. 

NOTE 4-The operator should generally use 
either l ¾ of 2¼ rope turns, depending upon 
whAt.hAI' n1' nnt th A 'l"l'IJ)R nnmes off thA U)p (l ¾ 
turns) or the bott.om (2¼ turns) of the O&t.he&d. It 
1s gener&lly known and acoepteel that 2¾ or more 
rope turns considerably tmpedes the fall of t.he 
hammer and should not be used to perform the 
test The cathea.d rope should be ma1nt.a.1ned 1n a 
rel&tively dry, clea.n, and unfra.yed oondition 

7.4.2.4 For ee.ch hammer blow, e. 
30-in. (0. 76-m) lift e.nd drop sheJI be 
employed by the operator The opera
tion of pulling e.nd throwing the rope 
sheJI be performed rhythmlce.lly with
out holding the rope e.t the top of the 
stroke. 

7 .6 Bring the sampler to the surface 
e.nd open. Record the percent reoovery 
or the length of sample recovered. De
scribe the soil se.mples recovered e.s to 
composition, color, stratlficat1on, and 
condition, then place one or more rep
resentative portions of the sample into 
sealable moisture-proof containers 
Ue.rs) without ramming or distorting 
any appe.rsnt stre.tlflce.tlon. See.I ee.ch 
cont.a.in.er to prevent evaporation of 
soil moisture. Affix labels to the con
tainers bee.ring job deslgne.tlon, bor
ing number, ee.mple depth, and the 
blow count per 6-in. (0.16-m) incre
ment. Protect the samples age.inst ex
treme tsmpere.ture changes. If there Is 
e. soil change within the se.mpler. 
make e. Je.r for ee.ch stratum e.nd note 
Its location 1n the se.mpler barrel. 

8. Bapor& 

8 l Drilling informe.tlon shall be 
recorded In the field and sheJI Include 
the following: 

8 1.1 Ne.me e.nd !oce.tlon or job, 

8.1.2 Names of crew, 

8.1.3 Type e.nd make or drilling 
machine, 

8.1.4 Wee.ther oondltlons, 

8.1 6 Date e.nd time or ate.rt e.nd 
finish or boring, 

8.1.8 Boring number e.nd location 
(station e.nd coordinates, If ave.Ile.bis 
e.nd e.pplice.ble), 

6.1. 7 Surface eleve.t1on, If available, 

6.1.6 Method or e.dve.nc1ng e.nd 
cleaning the boring, 

8.1.9 Method of keeping boring 
open, 

8.1.10 Depth or water surfe.ce e.nd 
drilling depth e.t the time of e. noted 
loss or drilling fluid, e.nd time and de.ta 
when reading or notation was made, 

8.1.11 Loce.tlon or stre.te. changes, 

8.1.12 Size of ce.sing, depth of cased 
portion or boring, 

8.1.13 Equipment and method of 
driving sampler, 

8.1.14 Type of sampler e.nd length 
e.nd inside die.meter of barrel (note use 
of liners), 

8.1.15 61ze, type, and section length 
or the sampling rods, e.nd 

8.1.16 Remarks. 

8.2 De.te. obtained for ee.ch sample 
shall ba racordad in tha field and sh&ll 
include the following: 

8.2. l Sample depth e.nd, If ut!l1zed, 
the sample number, 

8.2.2 Description of soil, 

8.2.3 Strate. changes within ee.mple, 

8.2.4 Sampler penetration e.nd re-
covery lengths, e.nd 

8.2.5 Number of blows per 6-in. 
(0.16-m) or partle.J increment. 

9. Precision and Blu 

9.1 Variations 1n N-ve.Jues of 100% 
or more have been observed when us
ing different standard penetration test 
e.ppe.ratus e.nd drillers for adjacent 
borings 1n the same soil formation. 
Current opinion, baaed on field experl
enoe, indlce.tes the.t when using the 
se.me appe.re.tus e.nd driller, N-va.lues 
1n the se.me soil ce.n be reproduced 
with a coefficient or variation ore.bout 
10%. 

9.2 The use of faulty equipment, 
such as an extremely massive or dam
aged anvil, e. rusty ce.thee.d, e. low 
speed ce.thee.d, e.n old, oily rope, or 
me.salve or poorly lubrlce.ted rope 
shee.ves ce.n elgnlflce.ntly contribute to 
dlfferenoes In N-ve.lues obtained be
tween operator-drill rig systems. 

9.3 The ve.rle.blllty 1n N-ve.Jues pro
duced by different drill rigs e.nd opera
tors may be reduced by measuring 
that part or the hammer energy deliv
ered into the drill rods from the sam
pler and e.djustng N on the basis of 
compa.rative energies. A method for 
energy measurement and N-v&lue ad
justment Is currently under develop
ment. 



I I STS Field and Laboratory Procedures 

I 
I 

srs CONSULrANrS, LrD. 

ln the process of obtaining and testing samples and preparing this report, standard procedures 
are followed regarding field logs, laboratory data sheets and samples. 

i 
Specifically, field logs are prepared during performance of the drilling and sampling operations 

11Which are intended to portray essentially field occurrences, sampling locations and other infor
llmation. 

liamples obtained in the field are frequently subjected to additional testing and reclassification in 
~e laboratory by more experienced soil engineers, and differences between the field logs and the iinai iogs exist. 

The engineer preparing the report reviews the field and laboratory logs, classifications and test tata, and in his Judgement in interpreting this data, may make further changes. 

pmples taken in the field, some of which are later subjected to laboratory tests, are retained in 
l:iur laboratory for sixty days and are then destroyed unless special d1sposition is requested by our 

client. Samples retained over a long period of time, even in sealed jars, are subject to moisture loss 
avhich changes the apparent strength of cohesive soil, generally increasing the strength from what 
Las originally encountered in the field. Since they are then no longer representative of the 

moisture conditions initially encountered, an inspection of these samples should recognize this 

.actor. 

I t is common practice in the soil and foundation engineering profession that field logs and 
_R.hfll'R.t.nl'y rlA.t.A. AhAAt-" nnt hA innl11rlArl in An_ginAAl'ing l'Apnl't-", hAl'AllAA thAy dn nnt rAprAAAnt thA 

engineer's final opinions as to appropriate descriptions for conditions encountered in the explora
.. ion and testing work. On the other hand, we are aware that perhaps certain contractors and sub
aiontractors submitting bids or proposals on work might have an interest in studying t.hese 

documents before submitting a bid or proposal. For this reason, the field logs will be retained in 
l>ur office for inspection by all contractors submitting a bid or proposal. We would welcome the op
"i,ortunity to explain any changes that have and typically are made in the preparation of our final 
Jeports, to the contractor or subcontractors, before the firm submits its bid or proposal, and to 

~~::Ao;~=~~~=~::s:i::eT~:~~=~n=~:;~h::::;o~~::A~;"a::,.d:~;;i~:;:t~~e::t:r re report, as appropriate. 

The descriptive terms and symbols used on the logs are described on the attached sheet, entitled, 
feneral Notes. 
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STS Standard Procedures 

SUBSUBFACE EXPLOllilION PBOCEDUBES 

Band-Auger Drilling (HA) 

I In this procedure, a sampling device is driven into the soil by repeated blows of a sledge hammer. 

I 
When the sampler is driven to the desired sample depth, the soil sample is retrieved. The hole is 
then advanced by manually turning the hand auger until the next sampling depth increment is 
reached. The hand auger drilling between sampling intervals also helps to clean and enlarge the 

1 
bore hole in preparation for obtaining the next sample. 

I Power Auger Drilling (PA) 

I 
In this type of dr1lling procedure, continuous flight augers are used to advance the bore holes. 
They are turned and hydraulically advanced by a truck or track-mounted unit as site ac
cessibl111ty dictates. In auger dr1ll1ng, casing and drilling mud are not required to maintain open I bore holes. 

I Hollow Swm Auger Drilling (HS) 

I 
In this dr1ll1ng procedure, continuous flight augers having an open stem are used to advance the 
bore holes. The open stem allows the sampling tool to be used without removing the augers from 
the bore hole. Hollow stem augers thus provide support to the sides of the bore hole during the I sampling operations. 

I Botary Drilling (BB) 

I In employing rotary drilling methods, various cutting bits are used to advance the bore holes. In 
this process, surface casing and/ or dr1ll1ng fluids are used to maintain open bore holes. 

I Diamond Core Drilling (DB) 

I Diamond core drilling 1s used to sample cemented formations. In this procedure, a double tube 
(triple tube) core barrel with a diamond bit cuts an annular space around a cylindrical prism of 

I the material sampled. The sample is retrieved by a catcher just above the bit. Samples recovered 
by this procedure are placed in sturdy containers in sequential order. 

I 
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STS Standard Procedures 

LABORAmRYPROCEDURES 

Water Content (We) 

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight of 
the dry soil. Water content is generally expressed as a percentage. 

Band Penetrometer (Qp) 

In the hand penetrometer test, the unconfined compressive strength of a soil is determined to a I maximum value of 4.5 tons per square foot (tsO, by measuring the resistance of the soil sample 
to penetration by a small, spring-calibrated cylinder. The hand penetrometer test has been 

I 
carefully correlated with unconfined compressive strength tests, and thereby provides a useful 
and a relatively simple testing procedure in which soil strength can be quickly and easily 
estimated. 

I 
Unconfined Compression ~eats (Qu) 

I 
In the unconfined compression strength test, a soil is loaded axially until failure or until 20% 

I 
strain has been reached, whichever occurs first. This test is performed on undisturbed samples 
obtained from the shelby tube sampling procedure. 

I Classification of Samples 

I 
In conjunction with the sample testing program, all soil samples are examined in our 
laboratory and classified on the basis of their texture and plasticity in accordance with the 
Unified Soil Classification System (USCS). The soil descriptions on the boring logs are in confor-

1 mance with th1B system and the estimated group symbols according to this system are included 
in parentheses following the soil descriptions on the boring logs. Included on a separate sheet is 
a brief explanation of this system of soil classification. 

I 
I 
I 
I 
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STS Job No. 1069R 

STS CONSULTANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 

Date: 11/5/86 Client: Kalamazoo Downtown Development Authority 
Sample Description: Brown fine to medium sand, little coarse sand, trace silt, clay & gravel 
Sample Location/Identification: B-15 S-5 15.0'-16.5' ----''--''----'----------------------

Sieve Size Weight Retained Percent Cumulative 
Number ( orams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-lnch -·---
3/4-Inch -
1/2-Inch 0.0 0.0 100.0 

3/8-Inch 1.5 0.9 99.1 

No. 4 8 .1 5.0 94.1 

No. 8 11. 0 - 6.8 87.3 

No. 10 

No. 16 9.0 5.5 81.8 

No. 30 12.4 7.6 74.2 

No. so 48.1 29.5 44.7 

No. 80 

No. 100 57.8 35.5 9.2 

No. 200 10.8 6.6 2.6 

Pan 0.7 + 3.5 = 4.2 2.6 

Total Weiaht 162. 9 

Weight of oven dry soil before washing: 162.9 gr 
w~; o-hr of oven rh•v ci.n; 1 after , .. ,~c:.hi,.,o- · .. -- -- (:) ........ -·, ............. ... ..................... 0. 159.4 gr 
Weight loss by wash: 3.5 gr 

Remarks: 

Specifications 

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

i Checked by: __ ~B_ob~A_n_dr-'e'-w_s ______ _ Technician: Tom Miiier __ _;_..;;._'-'--'_;_c....;-=-------
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B-15 Brown fiine to coarse sand 1, trace silt, 

S-5 and qravel. (SP) 

~~ 
STS C11>naultanta Ltd. 
3340 R1anger Road 
Lansin", t.11ch19an 48906 . 
(517) 3:?1-4964 

DRAWN .llPPIIOVED D.llff .IOII No. 

TSP HEH 11--12-81 106GR 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: __ A~rc=a=d~i a~C~r=ee=k~----------------
Date: 11/5/86 Client: Kalamazoo Downtown Development Authority 
Sample Description: Brown fine sand, trase medium to coarse sand, silt, & clay 
Sample Location/Identification: _B-16 S-6 15.0'~16.5' 

Sieve Size We_ight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-lnch 

1-lnch --·-
3/4-Inch --
1/2-Inch 

3/8-Inch 0.0 0.0 100.0 

No. 4 2.4 1.5 98.5 

No. 8 0.4 0.2 98.3 

No. 10 

No. 16 1.0 0.6 97.7 

No. 30 2.0 1.2 96. 5 

No. 50 16.3 9.9 86.6 

No. 80 

No. 100 125.0 75.7 10.9 

No. 200 16.4 9.9 1.0 

Pan 0.4+1.3= 1.7 1.0 

Total Weicht 165.2 

Weight of oven dry soil before washing: 165.2 gr 
Weight of oven dry soil after washing: 163.9 gr 
Weight loss by wash: 1.3 gr 

I Remarks: _________________________________ _ 

I 
I Checked by : __ .::.B"'ob::...:.:A:,.:n.=.dr'-'e""w'-"s ______ _ Technician: Tom Miller ---"-:=...!..'-'--'-'-'"-------
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B-16 Bro11n fine sand, trace medium to coarse 

S-6 sand, silt. (SP) 

~~ 
STS Conaultanta Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . 
(517) 321-4964 

DRAWN A-VIED DATE .IOIINo. 

TSP WEH 11-12-86 1069R 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

STS Job No. 

Date: 

STS CONSULT ANTS, LTD 
.3.340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

10698 Project: ___ ---'A"""rc""a"-'d""'i""'a_C'"'r""e""'e""k ______________ _ 

11-04-86 Cl i ent : ___ ___.K""a,..,_l_,,_am""a"'z"'o""o-'D..,o""w,.,_n.,,,to"-'w,.,.,n._D,,.,e:.:v""e..,_l o,,_,p""m,.,,e.u.nt,w:A,_..u_,.thwo"-'-r_,_i....,ty,__ __ _ 
Sample Description: Brown fine sandy clay. some silt. trace medium sand 
Sample Location/Identification: B-17 S-5 10'-11.5' 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( arams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-Inch -· 
3/4-Inch 
1/2-Inch 

3/8-lnch 
No. 4 

No. 8 0 0 100 

No. 10 

No. 16 0.7 0.7 99.3 

No. 30 1.0 1.0 98.3 

No. 50 6.7 6.9 91.4 

No. 80 

No. 100 17.3 17.7 73.7 

No. 200 16.1 16.5 57.2 

Pan 1. 3+54. 4=55. 7 57.2 

Total Weiaht 97.5 

Weight of oven dry soil before washing: 97.5 g 

Weight of oven dry soil after washing: 43.1 ~ 

Weight loss by wash: 54.4 g 

Remarks: 

I Checked by:_~B=o=b~An=d~r_e=ws~------ Technician: Tom Miller 



- - - - - - ufflt-1~ c!ftlssftA i ION lll!Pfs'81 - - - - - -

' : ~ 
; : ' ' ; : . 
' I ' 
' ' ' ' 

' : 
: ' I 

' I 

JO ' 
' I 

I 20 

10 

' ' 

' 
I 

' ' ' ' 

' . 
: ' 0 ' ' 100 to 10 I O.t 0,1 

Grain Saa in Milhmettra 

I Coant I M1d1um 5JNP ,.... f 

ClASSIFlCATION 

I ,_, I I I I I 
I I I I I I 

O.QII 0.01 0- -

10 

: I 
110 
I 

SILT o, CLAY 

DRAWN 

MLV 

I 
$TS Conault~nt!! Ltd, I 
3340 Ranger Road - I 
Lansing, Michigan 48906 • 

(517) 321-4964 

APftlOVIED DATIE .JOIINo. 
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STS Job No. 1069R 
Date: 11/5/86 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 
Client: Kalamazoo Downtown Development Authority 

Sample Description: Brown fine to medium sand, some silt & clay, trace coarse sand 
Sample Location/I dent ificat ion :,_...J6.i.:-:,,l,..8_S.::-,-4.......,7c....,5....;' -:::,.;9,._, ..... o_• ______________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 112-Inch 
?-ln.-h 
~ .......... 
1 112-Inch 

1-lnch ---
3/4-Inch 

1/2-Inch 

3/8-Inch 

No. 4 0.0 0.0 100.0 

No. 8 1.9 1.3 98.7 

No. 10 

No. 16 3.6 2.5 96.2 

No. 30 9.9 6.8 89.4 

No. en ., 
' ,.,n "> c, ,, 

:JU '+l • .i. c.o. C. u .I. • C. 

No. 80 

No. 100 41.6 28.5 32.7 

No. 200 18.0 ' 12.4 20.3 

Pan 1.8 + 27.8 = 29.6 20.3 

Total Weicht 145.7 

Weight of oven dry soil before washing: 145. 7 gr 
Weight of oven dry soil after washing: 117 .9 gr 
Weight loss by wash: 27.8 gr 

I Remarks: __________________________________ _ 

I 
I Checked by: __ __:cB..:.o=-b-'-A-'-n-'-d'-re:::.:w;..;:s ______ _ Technician: _ ___:.T..:.om___:.M_i_l_le_r _____ _ 
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STS Job No. 1069R 
Date: 11/5/86 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 
Client: Kalamazoo Downtown Development Authority 

Sample Description: Brown fine to coarse sand, little silt, clay, & fine gravel 
Samp 1 e Location/I dent if i cation :_~B .... -,,..19,,_=S~-3--5 .... 0.._'_-.,.6 .... 5.._' ______________ _ 

Sieve Size Weight Retained Percent Cumulative 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-1 nch 

1-Inch --·· 
3/4-lnch 0.0 n o 100.0 -
1/2-lnch 7.5 5.1 94.9 

3/8-lnch 12.2 8.3 86.6 

No. 4 8.2 5.6 81.0 

No. 8 10.7 7.3 73.7 

No. 10 

No. 16 17.4 11.8 61.9 

No. 30 18.7 12.7 49.2 

No. 50 29.1 19.8 29.4 

No. 80 

No. 100 20.0 13.6 13.8 

No. 200 7.3 5.0 10.8 

Pan 3.1 + 12.7 = 15.8 10.8 

T n.+ ::r. 1 Weicht 146.9 
IU\,Q I 

Weight of oven dry soil before washing: 146.9 gr 
Weight of oven dry soil after washing: 

Weight loss by wash: 

134.2 gr 
12. 7 gr 

Specifications 

I Remarks: __________________________________ _ 

I 
I Checked by: __ B_o_b_An_dc...r-"e--'-w.c..s ______ _ Technician: Tom Miller ---''-=~'--'-'-=------
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STS CONSULTANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: Arcadia Creek ---~~~'"---~~---------------
Date: 11-04-86 Cl i ent: ___ __,K,.a..._J ,..am..,a .. z ... o.,,._o..,D.,o.,.w.,_,_nt,..,o.,.w""n_D..,e..,y"'e.,_l o,.,p.,,m,.,,e.,_,_n.,._t _,_A.,.y..,_th,..,,,o,.,r_,_i..,_ty,__ ___ _ 
Sample Description: Brown fine sand, some silt and clay, little medium to coarse sand 
Samp 1 e Location/I dent ifi ca ti on : ___ ---=-B-=-2""2'--S=----=3'--"-5 _, ---=-6.o... =-5 _' ____________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( arams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

I-Inch --· 
3/4-Inch 

1/2-Inch 

3/8-Inch 

No. 4 n n 100 

No. 8 0.8 0.9 99.1 

No. 10 

No. 16 4.2 4.6 94.5 

No. 30 5.0 5.4 89.1 

No. so 11.8 12.8 76.3 

No. 80 

No. 100 30.5 33.?. 43.1 

No. 200 13.2 14.4 28.7 

Pan 3.5+22.9=26.4 28. 7 

Total Weiaht 
91. 9 

Weight of oven dry soil before washing: 91.9 g 

Weight of oven dry soil after washing: 69.0 g 

Weight loss by wash: 22.9 g 

Remarks: 

I Checked by:_..::B.::.ob;:...:.A::..;n..::dr;..e""w;..;::s _______ _ Technician: Tom Miller ---'---------
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B-22 Fine to medium s;jnd snm" rl;iv +,....:ir:e 

S-3 coarse sand-dark grayish brown (SC) 

~~ 
STS Consultants Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . ,- \:>lfJ 3~1•'1904 

DRAWN Al"PROVED DAT'lt .IOeNo. 

l1L Y HEH 11-12-86 1069R 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48~06 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: Arcadia Creek ------------------------
Date: 11/5/86 Client: Kalamazoo Downtown Development Authority 
Sample Description: Brown fine to medium sand, trace coarse sand, silt, & clay 
Samp 1 e Location/I dent i fi cation :--=B-__,2=2~S~-~5~1=0~-~0-' -__,1~1~. ~5-' _____________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-Inch --·· 
3/ 4-I nch -
1/2-lnch 0.0 0.0 100.0 

3/8-Inch 1.5 0.7 99.3 

No. 4 6.7 3.3 96.0 

No. 8 6.2 3.1 92.9 

No. 10 
' No. 16 7.7 3.8 89.1 

No. 30 18.4 9.2 79.9 

No. 50 66.1 33.1 46.8 

No. 80 

No. 100 76.0 38.1 8.7 

No. 200 12.1 6.0 2.7 

Pan 1.0 + 4.5 = 5.5 2.7 

Total Weicht ?n/1? 

Weight of oven dry soil before washing: 200.2 gr 
Weight of oven dry soil after washing: 195.7 gr 

Weight loss by wash: 4.5 gr 

Remarks: 

I Checked by: __ ---"'Bo~b'-"-'A'""nd=-'r-=e"'-w=--s-· _____ _ Technician: Tom Miller ---'-='--"-'-'-.;....c,.;cc,._ ____ _ 



- - - •• - - -Fliill CaiS~r!'J'QN 1111iY~M - - - •• - -
u,.......,1.,_.~, .. ...._ 11 ............... ._.... 

100 
I J II I I ,...._ , • • I 10 •••• JO ,0 ... .. -,. 100 HO JCIO ,,. 

0 I ' . :, I I I I " ' : ' • 
If} ' ' • 

90 
\!.} . 10 . . . . : . . 

IO • 111 
\ ' ' 

' • \ ' ' 10 . JO ,. 
' . -;; 

-;; I 
. .!!I 

? 60 
' • 

\ . 40 :I: • : J; 
J; . : 

Ml~ 
. 

f Ml :--i: : 3 .:: . 
c I : ' IO "ic l '° ' I' ' I! 

\: • z 
JO ' 10 

~ I 

:\ . 
111 I 

.. 
' . . \: . 

10 . 
~ • : . ' I 

0 . ' 'oo 
100 Ml 10 I I ,~, 0.1 Cl.GI DAil o.- -· Graift SiH ill MiUunellr1 

I c. .... Iii~ I ,aau1 I M1iiwm ~12 ,_ I SILT OI CLAY I 
IAaPU w.c. ,LL PL Pl CUUillSIF1CATION IIO. 

B-22 Brown fine to medium sand, trace coarse 
S-5 sand, si1t. (SP) 

~~ 
STS Consultant11 Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 418906 . 
(517) 321·4964 

DRAWN APPIIOVED CU.ff JC:111 No. 

TSP WEH 11-12-81 1069R 
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STS CONSULTANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 
Date: 

1069R Project : ___ --'A"'r'""'c""a-=-d"-'i a"-"C_,_re.:.ceaak'----------------
11-04-86 Cl i ent : ___ --'-'K""a l""a"'m"'a""zo"'o'-"D"'-ow""n'"'t"'o""wn"-=D"'e.:.;ve=-'l'-"o"'p""me""n'-'t'--'A-"u,.,t:,..:h:..or'--i'-'t.,_y ___ _ 

Sample Description: Brown fine to coarse sand, little silt, clay and gravel 
Sample Location/Identification: ___ ___,B'---=2-=-2---::Sc---=-6___,1'""5_'---'1=--'6-'-.-=-5_' ___________ _ 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( orams ) Retained Percent Passing 

2 1/2-Inch 

2-lnch 

1 1/2-Inch 

1-lnch D 0 100 

3/4-Inch 11.9 7.9 92.1 --
1/2-Inch 8.6 5.7 86.4 

3/8-Inch 1. 7 1.1 85.3 

No. 4 5.2 3.4 81.9 

No. 8 6.7 4.4 77.5 

No. 10 

No. 16 6.4 4.2 73.3 

No. 30 8.0 5.3 68.0 

No. 50 27.2 18 .1 49.9 

No. 80 

No. 100 46.9 31.1 18.8 

No. 200 8.9 5.9 12.9 

Pan 1.1+18.3=19.4 12.9 

Total Weioht 150.9 

Weight of oven dry soil before washing: 150.9 g 

Weight of oven dry soil after washing: 132.6 g 
Weight loss by wash: 18.3 g 

Remarks: -----------------·----------------

I Checked by : _ _,B""o"'b""'A""n_,.,,d,.,_r .... ew,.,s.__ ______ _ Technician: Tom Miller ----'-=...:..:..;...:...c..;;;.;_ ___ _ 
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B-22 Fine to coarse sand, trace to little 
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STS Consultants Ltd. 
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(517) 321·4964 
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STS Job No. 1069R 

STS CONSULTANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 
Date: 11/5/86 Client: Kalamazoo Downtown Development Authority 
Sampie Description: Brown tine to medium sana, trace coarse sand, fine gravel, silt & clay 

Sample Location/ldentification:_=B~-2=3~~S-~3~~5~.o~•--~6~.5~'---------------

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-lnch ---
3/ 4-1 nch ----
1/2-lnch 0.0 0.0 100.0 

3/8-lnch 1.5 1.0 99.0 

No. 4 5.6 3.7 95.3 

No. 8 5.9 3.9 91.4 

No. 10 

No. 16 4.0 2.6 88.8 

No. 30 9.0 5.9 82.9 

No. 50 57.3 3,.5 45.4 

No. 80 

No. 100 54.5 35.7 9.7 

No. 200 7.4 4.9 4.8 

Pan 1.3 + 6.0 = 7.3 4.8 

Total Weiaht 
, r:I") r: 
.L:JC::. :J 

Weight of oven dry soil before washing: 152.5 gr 

Weight of oven dry soil after washing: 146.5 gr 
Weight loss by wash: 6.0 gr 

Remarks: -----------------------------------

I Checked by: ___ B_ob_A_n_d_re~w_s ______ _ Technician: Tom Miller 
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B-23 Brown fine to medi"m "~" ~~~~o 

S-3 coarse sand. fine aravel & silt. I SP\ 

~~ 
STS Consultants Ltd. 
3340 Ranger Road 
Lansing, t.11ch1gan 48906 . 
(5'7) 321-4964 

DRAWN Al"PIIOVl:D DATIi: .IOIINo. 

TSP WEH 11-12-B 1069R 



I 
I 
I 
I 

I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

STS Job No. 1069R 
Date: 11/5/86 

STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

Project: Arcadia Creek 

Client: Kalamazoo Downtowrr Development Authority 
Sample Description: Brown fine to coarse sand. some fine gravel. trace silt & clay 
Sample Location/Identification: B-24 S-4 7.5'-9.0' -~~-~~~-~---------------

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( grams ) Retained Percent Passing 

2 1/2-Inch 
'l T--1... ,- uu.,;n 

1 1/2-Inch 

1-Inch -~-·-
3/4-lnch -- o.o 11 0 100.0 
1/2-Jnch 12.1 9.0 91.0 

3/8-lnch 5.5 4 .1 86.9 

No. 4 12.9 9.6 77.3 

No. 8 12.8 9.5 67.8 

No. 10 

No. 16 16.6 12.3 55.5 

No. 30 22.0 16.3 39.2 

No. 50 28.2 20.7 18. 5 

No. 80 

No. 100 10.5 7.8 10.7 

No. 200 3.2 2.4 8.3 

Pan 1.3 + 9.9 = 11.2 8.3 

Total weiqht 1..,, ,- n 
1.):l.U 

Weight of oven dry soil before washing: 125.0 gr 
Weight of oven dry soil after washing: 125.1 gr 
Weight loss by wash: 9.9 gr 

Remarks: -----------------------------------

I Checked by :_-'Bcco:..::b'--'-'-An""d~r...:;e'"'"ws"--______ _ Technician: Tom Miller 



- - -1 tt II i: 1 Ilia Ci.ii" c, 5: FA,~ N 1111i YS x FM - -I 
.............. 1 ..... ---.. ........ ................... ._._. --100 

I J I Ii I ,I • • • • ,o 14 II JO IO .0 00-10 100 HO JOO 110 0 
' I ' ' ' ' I ' I I ! ,, 

~ 

' . ' r-, ' tlO ... ' 
110 . . 

• ' . 
IO 

( I) • :IO 
' . 
' ' " ' ' 10 :io 

\'!,.) ,. 
' ' l: 

1E 
. -' • !!' 60 . 

I ' •IO~ 
·r.:-, ' $ 

$ ·. . : 
!IO~ - !iO . l . 

' ' ~ ... 
' ;; . : !IO; l "° . ,, ; . 
' 

\ ' ' l 
JO 

. 
:,a 

\ . ' 
\ . . 

20 
,i.;_ ' 

IIO 
\ . 

• r.-i • . 
10 ' . IIO 

: . ; 

; ' 0 . ' •1111 
100 10 10 I I Ill.I 0.1 0.1111 0.01 O.ollll .... , 

Grain SrH 1ft MiUimet•,. 

I Col,tN 
i!l!Y~ I E-i I ,,uu11 I M1~iwm ~l! f .... I SILT o, C:L.A't I 

IAMPU w.c. u. PL Pl CUUiJSIFICATION IIO. 

B-24 Dark qravish bro'Wn fine J;o coarse sand. 
S-4 some fine qravel, trace silt. (SH-SC) 

[~ STS Con1ult11nt1 Ltd. 
3340 Ranger Road 
Lansing, M1ch1gan 48906 . 
(517) 321-4964 

D-WN A .... IIO~D DATIi: JCle No. 

TSP ~IEH 11-12-86 1069R 
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STS CONSULT ANTS, LTD 
3340 Ranger Road 

Lansing, Michigan 48906 

REPORT OF SIEVE ANALYSIS 

STS Job No. 1069R Project: Arcadia Creek -'---'------'-'-~------------------
Date: 11/4/86 Client: Kalamazoo Downtown Development Authority 
Sample Description: Dark brown fine to medium sand, little clay & silt. trace coarse sand. 
Sample Location/Identification: B-25 S-3 5,0'-6,5' fine gravel & organic, 

Sieve Size Weight Retained Percent Cumulative Specifications 
Number ( ) Retained Percent Passing 

2 1/2-Inch 

2-Inch 

1 1/2-Inch 

1-lnch 
3/4-lnch --
1/2-lnch 0.0 0.0 100.0 

3/8-Inch 1. 7 2.0 98.0 

No. 4 0.6 0.7 97.3 

No. 8 1.3 1.5 95.8 

No. 10 

No. 16 2.7 3.1 92.7 

No. 30 11. l 12.7 80.0 

No. so 25.7 29.5 50.5 

No. 80 

No. 100 22.7 26.1 24.4 

No. 200 9.5 10.9 13.5 

Pan 6.5 + 5.3 = 11.8 13. 5 

Total Weioht 87.1 

Weight of oven dry soil before washing: 87 .1 gr 

Weight of oven dry soil after washing: 81.8 gr 

Weight loss by wash: 5.3 gr 

Remarks: ---------------------------------

I Checked by: ___ B_o-'-b---'A---'n'""d""r"""e~"'1s'---____ _ Technician: -----------Tom Miller 
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B-25 Dark brown fine to medium sand. little 
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STS CONSULBNTS, LTD. 

This report has been prepared in order to aid in the evaluation of this property and to assist the 
architect and/ or engineer in the design of this project. The scope is limited to the specific pro
ject and location described herein, and our description of the project represents our under
standing of the significant aspects reievant to soil and foundation characteristics. In the event 
that any changes in the design or location of the structure(s) as oullned in this report are 
planned, we should be informed so the changes can be reviewed and the conclusions of this 
report modified as necessary in writing by the soil and foundation engineer. As a check, we 
recommend that we be authorized to review the project plans and specifications to confirm that 
the recommendations contained in this report have been interpreted in accordance with our in
tent. Without this review, we will not be responsible for misinterpretation of our data, our 
analysis, and/or our recommendations, nor how these are incorporated into the final design. 

It is recommended that all construction operations dealing with earthwork and foundations be 
reviewed by an experienced soil engineer to provide information on which to base a decision 
whether the design requirements are fulfilled in the actual construction. If you wish, we would 
welcome the opportunity to provide field construction services for you during construction. 

The analysis and recommendations submitted in this report are based upon the data obtained 
from the soil borings performed at the locations indicated on the location diagram and from 
any other information discussed in this report. This report does not reflect any variations 
which may occur between these borings. In the performance of subsurface explorations, 
specific information is obtained at specific locations at specific times. However, it is a well
known fact that variations in soil and rock conditions exist on most sites between boring loca
tions and also such situations as ground water levels vary from time to time. The nature and 
extent of variations may not become evident until the course of construction. If variations then 
appear evident, it will be necessary for a re-evaluation of the recommendations of this report 
after performing on-sit.A observations d11ring the r,onst.r11r,t.ion period ,.,nd noting the 
characteristics of any variations. 

Because of the possibility of these unanticipated subsurface conditions occurring, we recom
mP.nt1 t.hR.t. A. "r,:h::tngAn r,;nnt1it.innA" r,;lA.11A.A hA p-rnvirh:u1 in t.hA r,:nnt:rA.P.t. hnt.h 'Wit.h t.hA gAnAl'al 

contractor and in contracts with sub-contractors involved in the foundation and ea:r;thwork 
construction. It is felt that the inclusion of this clause will permit contractors to give lower 
prices because they will not need to provide as much in contingencies as they normally would 
if equitable adjustment of changed conditions i,v-1!1 mi:riJmize confl...icts and litigation ?Tith the at
tendant delays and costs. Furthermore, by the immediate recognition and adjustment in con
tract price at the time any changed conditions are encountered, the immense problem of trying 
to recreate facts when litigation develops later is el1minated. A mediation/arbitration pro
nP.rl11T'P. iA T'Ar,:nmmP.nciP.ci in t.hA P.VP.nt. t.hA.t. t.hA nwnAT', r,:nnt.-rA.r,:t.n-r A.nci p-rnfP.AAinnA.lA rln nnt. A.g-rAA 

on the changed conditions at the moment they are disclosed. If you wish, we would be pleased 
to furnish additional information pertaining to this procedure. A suggested wording for a 
changed conditions clause is given in the Appendix. 
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STS Geotechnical Practice Limitations 

sn COBSUJ,'PAllJ'l'S, LTD. 

SUl'IDABD CLAUSE FOB U'llTAB'PJCJPilED SlJBSlJBFACE COHDJUOllTS 

"The owner has had a subsurface exploration performed by a foundation consultant, the 
results of which are contained in the consultant's report. The consultant's report presents 
his conclusions on the subsurface conditions based on his interpretation of the data obtained 
in the exploration. The contractor acknowledges that he has reviewed the consultant's report 
and any addenda thereto, and that his bid for earthwork operations is based on the subsur
face conditions, as described in that report. It is recognized that a subsurface exploration 
may not disclose all conditions as they actually exist and further, conditions may change, 
particularly groundwater conditions, between the time of subsurface exploration and the 
time of earthwork operations. In recognition of these facts, this clause is entered in the con
tract to provide a means of equitable additional compensation for the contractor if adverse 
unanticipated conditions are encountered and to provide a means of rebate to the owner if the 
conditions are more favorable than anticipated. 

At any time during earthwork, paving and foundation construction operations that the con
tractor encounters conditions that are different than those anticipated by the foundation con
sultant's report, he shall immediately (within 24 hours) bring this fact to the owner's atten
tion. If the owner's representative on the construction site observes subsurface conditions 
which are different than those anticipated by the foundation consultant's report, he shall im
mediately (within 24 hours) bring this fact to the contractor's attention. Once a fact of unan
ticipated conditions has been brought to the attention of either the owner or the contractor, 
and the consultant has concurred, immediate negotiations will be undertaken between the 
owner and the contractor to arrive at a change in contract price for additional work or reduc
tion in work because of the unanticipated conditions. The contractor agrees that the follow
ing unit prices would apply for additional or reduced work under the contract. For changed 
conditions for which unit prices are not provided, the additional work shall be pa.id for on a 
time and material basis.'' 

Another example of a changed conditions clause can be found in pa.per No. 4035 by Robert F. 
Borg, published in ASCE Construction Division Journal, No. CO2, September 1964, page 37. 
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SECNO DEP1H CldSl:.L CRllJS ldSl::U.: EG HV HL Ol USS I 
(l llLDB OCH (lt,: 0 I< ALOB ACH ARO!< VOL TWA LE 
TIME VLDB VCH VRDB XNL XNCH XNR IJTN t:.LMIN I 
SLOF'E XLDBL XLCH XL• llR !TRIAL Ilt(, It:ON'f CO RAil TOPIJJll 

tSECNO 4,300 
I - CHANNEL SECTION IN I.AKE 

4,30 10,69 770,69 o.oo 0,00 770, 7:; o. o,; 0,01 0.02 
1020, 15, 989, 15. 31, 6~8. 31 , 7. 

1.1 0, 11 0,49 1.50 0, 4<,> 0,030 o.02~ o. o:rn (),000 i'60,00 
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kSECNO 5,000 I 

- CHANNEL SECTlON IN LAKE 
5.00 10,66 'l70,66 o.oo o.oo i'70, 7i' 0 .l l 0,00 0. 041 

1020, 44, 963, 13, 46, ~5~4 • t 5, 8, 1 • 
0,12 0,96 2.72 o.ss 0,030 0 • 02~i O, (1:H1 (),()(10 760,00 

0,000125 70, 70, 70, 2 0 0 0,()() 1,6,431 

«SECNO 6,000 

o. oc1I 
- CHANNEL SE'CTIDN IN LAKE 

6,00 10,67 770,67 o.oo o.oo 770,78 (I , l l 0, 0 l 
1015, 30, 954. 30, 33, 3!:'i5, :~3. 9. 1 • 
0, 13 0,93 2.69 0, 9:; 0,030 0,025 o. o:rn 0.000 76(),(1(11 

0,000122 80, 80, 80, 0 0 0 0,00 1,7,<,>9 

kSECNO 7,000 I - CHANNEL SE.C:TlON IN LAKE 
7,00 10,73 770,,3 o.oo o.oo 7'70, 80 0,06 0,01 o.Ol I 

1015, 26. 963, 26. 37, 465, 37, 10. 1 • 
0, 14 0,70 2,07 0,70 0,030 o.o~~~ o. o:rn 0,0()() 76(),()() 

0,000067 70, 80, 90, 2 0 0 0, ()l) 81 • ~i6 

I 
*SECNO 8,000 

CHANNEL SECTION IN LAKE 
0.01 I · ··9;00 10,79 770. ,<,> O·, 00 o.oo 770,81 o. o:? 0,00 

. 1015, . 14, 988, 14, .>4, 791, :~4. 12 • 
,, , .. 

O ,17 - 0,40· , 1 , 25 .. o·,40: 0,0'30 0,025 o. o:rn 0 , 0 00 760,00 
0.000022 120·. 120. 120. 2 0 0 0,00 1()8,741 

rnEC:NO 9,000 .. I CHANNEL SECTION IN LAKE 
9,00 10,79 770,79 0,00 o.oo 770,82 0,02 0,00 0,00 

1015, 4, 997, 14, 11. 792, 34, 14, 
2 •• 0,19 0,33 1.26 0,40 0,030 o.02~ o. o:rn 0,000 71,0,00 

0,000022 · 140, 100, 60 •
1 • 0 0 0,00 99, 18 

I 
. . - - . I 
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--NDV-86- 10t39!31 
1: 

SECNO DEF'TH CWSEL CRIWS WSE:.LK Eli HV HL OLOSS I 
Q llLOB QCH l!ROB ALOI< ACH AkOB VOL l WA I.EF 
TIME VLOB VCH VRO!< XNL XNCH XNk WTN F.LM{N I SLOPE XLOBL XLCH XLO~R I l'k l Al !DC XCONI L:OkAR l'CJF'WID 

EC.IAL BRIDGE I 
XI\ XKOR COFQ ROLEN BJJC BJJF' BAREA ss I o.oo 1, 50 3,40 :rn.oo 0. 10 o.oo 0. 10 0. ()() 

ECNO 3,100 

I ESSURE AND WElR FLOW 

GF'RS EGLWC H3 QWFIR QPR BAREA l'RAPl:70{!1 E:.LLC I AREA 
4061,50 769,97 o.oo 1019, 1 • 0. 0. /6:.!,10 

I - 3' Wl:IR JUST U/S 01' F'lTCHER ST, 
3, 10 8,31 770,31 o.oo 0,00 770,57 o.~6 0. <',(I 0,00 

I 1020. o. 1020. o. 0. ~~48. 0. 4, 1 • 
0,07 o.oo 4,11 0,00 0,000 0.020 0.000 (I. (J(l(l 76:!.00 -,000326 1 • 1 • 1 • ,, 0 8 0,()() ~~9.(,)8 ' ~ 

I 
HV= 0,300 Cl::.HV= 0+500 
ECNO 4,000 

I_ - CHANNEL. SECTION IN LAKE 
4,00 10,51 770,51 o.oo o.oo 770,6?. 0, 11 o.oo (), ()4 I 

1020. 29. 962+ 29. .50. 348, 30, 4. 1 • 

I 0,07 0,94 ;! • 76 0,94 o. o.rn o.o:>:J o. o:rn 0,0()0 760, (1(1 

,000132 20. 20. 20. 2 0 0 0,()() 67,0~ 

ECNO 4,100 I 
- CHANNEL SF.CTJON IN LAKE 

4, 10 10,6:2 770,62 o.oo o.oo 770,65 0,02 0,0() (I • (J :~ I 1020. 13, 994, 13, .5:? t 778, .52. 5, 1 • 
0,08 0,40 1,28 0,40 o. o:{o 0,0?.5 0,030 0,00(1 7(,(1,(1(1 1 

,000023 60, 60. 60. 2 0 0 0, ()0 107.'J~ 

I 
ECNO 4,200 

- CHANNEL SfCTION IN LAKE I 4,20 10,59 7'70.~9 0,00· · 0, 00 770,70 0 .t 1 0, 0(1 0,(14 
1020, 28+ 964, 28. 30, .3::. 1 , 30, 6. 1 • 
0,09 0,94 2,74 0,94 0,030 0+02!:'i o. o:w 0,000 760,0(1 I ,000129 80. 80. 00. 2 0 0 0,0() 66.~'0 

I 
I 
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B-NOV-86 10:39:31 I 
SECNU DEPTH CWSEL CR llJ8 W8ELI<. EG HV HL OLOS!:l I 
Q QLOB OCH ClROB ALOB ACH ARO!< VOL TWA L; 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM I NI 
SLOf'E. XLOBL XLCH XLO!{R !TRIAL IllC JCllNf Cllfrnl< TllPWl 

3370 NORMAL BRIDGE,NRD= t () MlN EL TRl•= 8()0,00 MAX ELLC= :n,9. so I 
- 120' IN DUAL l<OX rUL.VtRTS IN W(1TER ST, 0,()1 2.60 7,89 769,69 0,00 0. ()O 769,87 0 .18 0.02 

630, 0, 630; 0, 0, 187, (); ,, 
.: ; 0, 

o.os 0,00 3,37 0. 0() 0,00() 0 , 0 1 :~ <),<)00 0,00<) 761,81 
0,000172 120, 120, 120. 0 0 0 -9, 40 24.9 

:l'SECNO 2,700 I 
3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 800,00 MAX El LC= 769,90 

- 240' tN DUflL SOX CULVE:.R rs IN wA1t.R ST, I • 2,70 7,81 769,71 0,00 0,00 769,89 0. 18 (I, 02 o.oo 
630, o. 630, o. o. 18.5. 0. 3, 

761.i, 0,06 0,00 3,40 0,00 (I, 0(1(1 0,013 0,0(10 (). 0(1() 
0,000176 120,. 120. 120. 0 0 0 -Y, :.,8 ~~4. c; 

*SECNO 2,800 I 
3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 800,00 MAX ELLC= 770,(10 I - 370' IN DUAL BOX CUL.VE.RTS IN WATE::R 8T, 

2,80 7,73 769,73 0,00 0,00 769,9:! 0, 1 8 0, 02 o.o, 
630. 0. 6.50, o. o. t 83, (). 4. 

76:', ~ 0,07 0,00 3,44 0, 0() 0,000 0,013 (),00(1 (1,000 
0,000181 130, 130, 130, 0 0 t) -'I, t 6 24. '11 

ll'SECNO 2,900 
- 1 , UIS OF ENTRl'\NCE 1(1 DUAL BllX CULVERTS lN WATER S"f • o.o) 2,90 7,10 169,70 . 0, 00 0, O<) 769,94 0 .24 0,00 

630, · 0. 6~0. o. o. 161. o. 4, 1 • 
0, 07· . 0, 00 ,, 3;92 0,00 0,00() 0.01:s 0,000 0,01)0 

762, ()' 
0,000161 1'. 1. ' 1 • 2 0 0 0,0(1 · 2(), 9 

*SECNO 3,000 I 3'·WEIR JUST U/5 Of·· P l1 CHER- ST, 
3,00 7,67 769,67 0,00 o.oo 769,97 0,31 0,01 o. o:~ 

1020. o. 1020, o. 0, 229. o. 4. 
76~!, ~, 0,07 0,00 4, 4::, 0,00 0,000 0,02(1 () • O(l(I 0,000 

0,000412 :?O, 20, " :?O • 
,, 0 0 · 0, 01) ~!9.9'/ ' 

I 
" ' ., 

" 

I " 



STH CONSULTANTS, Lllt, 
Cons111tin~ t::n<;11,nC'ers 

334(> Rans!c·r ko.<d 
( :'i 1:i'l .l :! :\ - 4 9 6 4 

F'RO.IF.CTt ArcaM1.a Creek (kPh.ala/M t::-,(1 t..t...,,\-' ~o,,~) 
J-=-_., np 1 c-• -:;.t F~st,m~t,..1; x ~ f'rPt1nJ,.02ry 

,-, .. 
!Tf.M ;, . ·llUANTl l Y .. ·1m.c r UNI,l' F'RTCr. 

I-·----------------·.· ··:1 ·---·----,1-· .' ··-1---· ------·---------

Demol1t1on 

Ut11 i. t,1 es 
-·creek-structure 

ln~c~/r1n~c~~~h~~n6T~~ 

Resurfac1ns1 
Tr~ffic conl,rol· 

!. 1, I -

1 L .. S • 
t L .. S • 

85() L ;i,: t 

~ . ·t : : 

1 L ,,S , 
1,, I:,.., S .. . ' 

t:10(l(1(l 

49()00 
940 

,, , . , . . , , 

-1,'5'/() 
1()000 

t ~r1s..i. rif:, 

48906 

Sher-it 6 

t 

-- --1- -·--- --- - .. -----1 
8 ()(JO 0 

4'7001 
79S>OO 

~,.::.,"" ' T 

2(1()(,. 
:><)001 

I 
-----~------.-1----_-.'-.-. ----,,-. -. -,-,;-----.-. _-, -----,,-_.-----.-, -. -,-.----.-.. -.-,.'-----.• 

'fo , , < tP. 
--_--_-.,-_-_-------------.. -.-1-.:-.-_-.' -,--_---------------------------1 

., 

. ~:• . ' 
' 

- ,• 

I 
I 
I 
I 

_______ ., _______ I 
!"Alli:. l () l AL 

SHY 

----·-----------1 
9l:d•t O c; 
5' /(,(l()(J 

w t 

' , 

rll l Al. 1:- ·~ I I l,Fil I- )I ('IIST 

I 



B-NOV-86 10!39!31 I 
SECNO DEF'TH CW8£L 1:RXIJS IJSC:LI\ EG HV HL OLOS!:l I 
0 OLOB OCH Of.:01:< ALOB ACH Af.:flfi VOL TIJA Lt::i 
TIME VLOB VCH VROB XNL XNCH XNR IJTN F::LMIN I 
SLOPE XLOBL XLCH XLOBR JTRIAL I JlC IC.ONT COf.:Af.: l'OPIJTD 

<SECNO 1,480 I - JUNCTION CHAMBFR -
1,48 6. 17 767,87 O,O(l 0,00 769,5:~ 1,67 o.oo 0,04 
630, 0. 630, 0. 0. 61. o, 2. . o. I 
0.04 o.oo 10.36 o.oo 0,()(10 0,013 0,0()(1 (J. (J(l(l 761. 70 

0,002135 1 • 1 • 1 • 3 0 0 0,00 9,92 

I 
;r-ECIAL BRIDGE 

,B XK XKOR COFCl RDLEN BIJC BIJF' BARE::A S8 
o.oo t.00 0,00 o.oo 10.00 0,00 60,00 (l,00 

'SECNO 2.000 

,070, LOW FLOW BY NORMAL BRI11GE 

·r-oc,c- " '""' rr-1 ur - -, L 0 ',.,0 t.•1 I 1~- -, L 0 ., '"' c,ruc-L·- • , ,l,. ., u ,l,. ., t.-1 ·re-,,, . -'-'' ,,...,- v•vvv 1..UI..W,_,- ''-''-' • .l..r.7 I. L 1..1 .. - I\Jr • rvv I \.,W~•i...- l\~f f\l\l.r ·-· 11'\.L•-

1301 HU CHANGED MORI:: THAN HV!NS 

;370 NORMAL BR!DGE,NRD= 0 MIN ELTRD= 770,2() MAX ELLC= 76'1,70 I - 1 , D/8 FROM 12X8 DIJAL BOX CULVC:Rl'S XN ldATE::R ST, 
2.00 7,99 769,69 0,00 0,00 769,84 0 • 16 0.01 0,30 • 
630, o. 630. o. 0. 199, 0. 
0,04 o.oo 3,17 o.oo 0,000 0,015 0.000 

2. o. I 
(1,(l()() 761,7() 

0,000124 20. 20. 20. 3 0 0 O,<)O ;,4.99 

I 
'.SEC NO 2. 500 

;370 NORMAL BRIDGE,NRD= 10 MIN ELTRP= 800,00 MAX ELLC= 769,70 I 
-·D/S END OF 12X8 DUAL BOX·CULVE::Rrs XN WATER ST, 

2,50 7,98 769,t,8 - 0 • 00 o.oo 769,8~ 0, 1 7 
630, o; 630, o. 0. 189. 0. 

o.oo o. 01 I 
2. 0. 

0,04 0,00 3,33 ·o.oo 0.000 0,013 ,• (I• 0(10 (l • O(l(l '761,70 
0,000167 1 • 1 • 1 • 1 0 () 

- . . -
-9. 5.3 ;

14,991 

SECNO 2,600 

' ' I 
I 
I 
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8-NCIV-86 10:39:31 I 
SECNO DEPTH CWSEL CR1W8 WSELK EG HV HL OLOSS I, 
a GLOB OCH GROB ALOI-< ACH ARO!-< VOi lWA L.H 
TIME VLOB VCH VROB · XNL XNCH XNR WfN ELMIN I 
SLOPE XLOBL XLCH XLOl-<R .l lRlAL JJIC ICON1 CORAR TfWWlD 

SECNO 1,440 I 
370 NORMAL BRIDGE,NRll= 6 MIN ELTRll= 800.00 MAX EL.LC= 7f:.1. ~•o 

1, 44 5,45 766,65 o.oo O,()l) 'l68,85 ~.20 o.32 o. 10 I 
630, 0. 630. o. 0. 53. 0. 2, o. 
0,03 o.oo 11 , 91 0,0() 0,00() 0.01 :{ 0,00() 0,00() 761.20 I 

0,003107 110, 110, 110, 2 0 0 -0,79 9,91 

SECNO 1.450 I WATER EL=X5 CARD= :?66.845 

370 NORMAL BRIDGE.,Nt,:D= 6 M1N ELTRD= 800,00 MAX El.LC= 767,34 I - 1260' IN 10X6 l:<OX ClJLVERT tN KALAMA:i'OO AVE, 
1.45 5,51 7 66. a::; o.oo 0. 0(1 ,6'1, 0(1 2 • 16 0 .18 (J • (J' 

I 630, o. 630, o. 0. 53, 0. 2 • 0. 
0,03 o.oo 11,79 o.oo 0,000 0,013 0,0(1() 0.000 '/6l ,:,.4 

0,003023 60, 60, 60, 0 0 l) -0,81 9 , 9 l 

I 
SECNO 1,460 

370 NORMAL BRIDGE,NRD= 6 MIN ELTRD= B00,00 MAX EL.LC-= 767.52 I 
1 , 46 5,81 'l67,33 0,00 0,()() 'l69,27 1, 9 4 0.23 0, 04 

I 630, o. 630, 0. o. 56, 0. 2. o. 
0,03 o.oo 11. 18 o.oo 0,00() <),013 0,00() O,Ol)O 161.~~~ 

0,002635 80, 80. 80, 3 0 0 -0,90 Y.9? 

I 
SECNO 1,470 

370 NORMAL BRIDGE,NRLI= 6 MlN ELTRII= 800,00 MAX ELLC= :?6:?,70 I 
JUNCTION CHAMBER 

I 1,47 5,93 767,63 o.oo 0. 0(1 769,4'1· l , B6 0,20 0. o:., 
630, o. 630. o. o. ~8. o. ,, 0. -. 
0,04 0,00 10,94 o.oo 0,000 0,013 (l,000 0,000 :?f:.l. 70 

0,002490 80, 80. 80, 2 0 l) -0,94 9.92 I 
I 
I 
I 
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8-NOV-86 10:39:31 

SECNO DEPTH CWSl::L CRIWS WSELI\ EG HV HL 
Cl ClLOB ClCH CIROB ALOB ACH AROR VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLORR !TRIAL lliC rcmn CORAR 

*SECNO 1,350 

337() NORMAL BRIDGE,NR[I= 6 MtN ELTRJI= !WO. O(I MAX ELLI:= /0~:i.;!O 

1.35 6, 14 7,S5, 34 0,00 0. ()\) i'6l.16 1 • 82 0,43 
630, o. 630, o. 0. 58. o. 1 • 
0.02 0,00 10,82 0, <)0 (). ()()() 0,013 (). <)<)<) <),()()() 

0,003939 110, 110, 110, 0 0 0 -:! , 33 

*SECNO 1,390 

3370 NORMAL BRIDGE,NRII= 6 MlN FLTRli= 800,00 MAX El.LC= 76'.i,70 

.. 8 70' JN 10X6 BOX CULVERf rN KALAMAZOO AVE, 
1,39 6,07 765,77 0,00 0,00 767,5<; 1 • 8 ~! 0, 4:~ 
630, 0. 630, 0, 0. ~8. 0. 1 • 
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SEMI-TRAPEZOIDAL OPf:.N CHANNEL 
Xl 46,000 0,000 0.000 0,000 15,000 - 15,000 - J 5.,. 

DRlVl::WAY BOX CIJLVl::RT 
Xl 47,000 6,000 200.000 212.000 5,000 5,00() ~.,. 
X3 10.000 0.000 0.000 0.000 0.000 <),000 0. ' 
GR 784,700 200.000 777,300 200.tOO 777.300 200,?.00 777. ~ , 
GR 784,700 212,000 0.000 0.000 (),000 0.000 o.oo 

DRIVEWAY HUX CULVERT I 
Xl 48,000 0.000 0,000 0,0()0 1,000 1.000 1.00, 
BT 6,000 2()0,000 784.800 700,000 ',!()(),100 184,800 717, ,, 
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Xl 48,200 0,000 0.000 0.000 1,000 1.000 1. 00· 
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SEMI-TRAPF.ZOlDAL OPEN CHANNl::L-- I 
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SECNO DEPTH CIJSEL 1:t,: X IJ8 IJ<;EL.K EG HV HL ULU8S lb 
(l QLOB ClCH CIROB ALOB ACH Ats:Of< VOL TIJA 1.1-"F 
TIME VLOB VCH VROB XNL XNCH XNR IJTN ELMIN I SL Of-'E XLOBL XLC.H XLOBR !TRIAL l Ill' 1 CliN'f CORAR TOPI.Jr l'I 
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0,00 o.oo 10,8:-> 0,00 0,000 0 ,OL~ 0,(l(l() (1,000 ·1:;:,.10 

D,003939 1 • 1 • 1 • 2 0 0 -3,.S3 9+92 

I 
3ECNO 1,140 
WATER EL=X5 CARD= 762,739 I 
370 NORMAL BRillGl:.,NRD= 6 MIN ELTRll= tl(l(l. 00 MAX ELU'= 76.:,,. ~o 

1 , 14 6 • ~,4 762,74 0,00 0, l)() i'64,56 1 • 82 0,39 0,0() I 630, 0. 630, o. 0. !':,8. o. 0. o. 
0,00 o.oo 10.82 0,00 0,0()0 0.01:5 0,0()() 0,0<)0 i':16.2() 

0,003939 100, 100. 100. 0 0 0 -t.,31 9, 9;~ I -
SECNO 1,150 

I 370 NORMAL BRIDGf,NRll= t, MIN El. Tt,:ll= l:lOO, O(l MAX Fl.LC= i't.'2,70 
C 

- 210' lN 10X6 Bl.lX C:ULVF:.R r :CN I\ALAMAi'.O!J AVE, I 1, 15 6,47 763.J J 0,00 0,00 i'64,9Y 1.02 0, 4:~ 0 , (l (l 
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PRELIMINARY TECHNICAL SPECIFICATIONS 
FOR 

ARCADIA CREEK RELOCATION 

Division 1 - General Requirements 

01010 SUMMARY OF THE WORK 

A. Summary of the work to include a brief description 
of the work to be performed under each Contract, and 
items not included in the Contract or to be 
furnished by the Owner. 

B. Special construction procedures or schedules will be 
outlined. 

01031 ALTERATIONS 

This section will include a description of alterations 
to existing facilities, utilities and roadways to 
accomodate the rerouted creek. 

01100 ALTERNATIVES 

A. This section will emunerate the alternatives to the 
basic contract documents and will be established as 
the Contract Documents are developed. 

01200 PROJECT MEETINGS 

A. This section will include a statement regarding 
required preconstruction meetings. 

B. This section will cover regularly- and 
emergency-scheduled project meetings. 

01300 SUBMITTALS 

A. This section will include definitions, methods of 
submission, identification, approvals, resubmission, 
and execution of the work. 

B. Items to be included under submittals are: 
certification of lines and levels by a licensed 
surveyor, progress schedules, material and equipment 
lists, material samples, and progress photographs. 

01400 QUALITY CONTROL 

A. Provisions for testing laboratory services; ie, 
concrete, structural steel, soil compaction, others. 
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01500 TEMPORARY FACILITIES AND CONTROLS 

A. 

B, 

c. 

Construction 
Contractors. 

equipment shall be furnished by 

Temporary heat, light, power, water, and sanitary 
facilities to be provided by Contractors. 

Enclosures and signs to be provided by Contractors. 

D. Each Contractor will provide field office with 
telephone. 

01550 PROJECT IDENTIFICATION AND SIGNAGE 

A. Party responsible for quality and quantity of 
project signs. 

01530 BARRIERS 

A. Statements regarding barriers or fences to be 
provided by contractor. 

01540 SECURTIY 

A. Provide for site security and define 
responsible for payment thereof, 

party 

01550 ACCESS ROADS AND PARKING AREAS 

A. Section regarding contractor access and parking for 
equipment, 

B. Public parking - coordinate with parking consultant. 

01560 TEMPORARY CONTROLS 

A~ ~nnt.rr.11~tnr t.n prnvir1A rnntrnl~ fnr noise; dust, 
water, pests, rodents, and pollution. 

01700 PROJECT CLOSEOUT 

A. 

B. 

This section inrl11rl.oc: inc:t-r11l""t-inneo ,Fr,r, c11h,.,,;c-c-ir,n r.F 
.._ •• .., • ._..._.,._..,. ........... .._._...., ... .._,,IIU .._.._,,,._ ...,._.....,JUJ.UUJ.>.JII V.l. 

guarantees, maintenance instructions, record 
drawings, etc. 

A statement including instructions for protection 
and repair of damaged facilities and surfaces, 
cleaning up prior to finishing work, final cleaning, 
and disposal of debris, 
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Division 2 - Site Work 

02010 SUBSURFACE INVESTIGATIONS 

A. Results of subsurface investigtions available from 
Engineer. 

B. Soil and groundwater conditions not shown in results 
may be encountered at project site. Contractor may 
perform additional investigations at Contractor's 
own cost. ' 

02050 DEMOLITION 

A. List items to be demolished and location (buildings, 
bridges, roadways, etc.) 

B. Demolition methods. 

C. Disposal of demolished materials. 

02100 SITE PREPARATION 

A. Clearing -

1. Limits of clearing 
2. Trees, other items to be protected 
3. Stripping and stockpiling of topsoil 

02120 STRUCTURES MOVING 

A. Statements regarding materials and equipment to be 
removed by owner or contractor should be included in 
this section. 

02150 UNDERPINNING 

A~ Special founrlat-_ion concP.rn~ and unrlerpinning can be 
included in this section. 

02200 EARTHWORK 

A, Define limit-~ nf f"'t""m~t-r11f"'t-inn; gr;::icling; p,;::i~AmAnt-~; 

rights-of-way, and other restrictions. 
for shoring, dewatering, blasting, and 
Porous fill under slab on grade. 

Provisions 
protection. 

1. Filt-Pr - np~crihP t-ypp ;:inn mPt-hncl nf pl;::if"'PmPnt-_ 

2. Stone - describe location of placement, source 
of stone, and method of placement. 

02210 SITE GRADING 

A. Define general requirements, methods, equipment, and 
materials, backfill, and compaction requirements. 
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02220 EXCAVATION 

A. Define variations in excavations, disposition of 
excess excavated material, and required subdrainage. 

02300 TUNNELING 

A. Provide requirements for tunneling. 

02350 PILES, CAISSONS, AND COFFERDAMS 

A. Provide piles, caissons, or cofferdams for problem 
construction areas; define methods, materials, and 
location. 

02400 DRAINAGE 

A. Define water conditions per previous investigations, 
required de-watering, and subsurface drainage 
requirements. 

02430 DRAINAGE STRUCTURES 

A. Define drainage structures; ie, pipes, box culverts, 
manhole structures, junction boxes, channel 
structures, headwall structures, dams, others. 

02440 SITE IMPROVEMENTS - Coordinate with landscape 
architects. 

02480 LANDSCAPING - Coordinate with landscape architects. 

02500 PAVING AND SURFACING 

A. Define limits of roadways, parking areas, 
approaches, walkways, and others to be paved. 

B. Deine methods and materials of paving and surfacing. 

02590 PONDS AND RESERVOIRS 

A. Excavate to 1 imi ts shown on drawings; see sect ion 
02200. 

B. Liner placement and material. 

C. Riprap placement; see section 02400-E. 

02600 PIPED UTILITIES MATERIALS AND METHOD 

A. Provide for materials and methods for utilities. 
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PIPED UTILITIES 

A. Provide for reconstruction and relocation of public 
and private utilities. 

02800 POWER AND COMUNICATION UTILITIES 

02850 

A. Provide for reconstruction relocation of these 
utilities. 

RAILROAD WORK 

A. Provide for protection of railroad facilities during 
construction. 

Division 3 - Concrete 

03150 

03200 

FORMS 

A. Chamfers and bevels. 

B. Form ties 

c. Form surface and cleaning 

D. Form removal 

CONCRETE REINFORCEMENT 

A. Steel reinforcing bars shall be placed as shown on 
the drawings. 

B. Reinforcing bars shall be billet steel for concrete 
reinforcement, ASTM A645, grade 60. 

C. Cleaning of reinforcing bars 

D. Minimum splice length 

03300 CAST IN PLACE CONCRETE 

A. Materials -

1. Cement - type IA, ASTM Cl50 
2. Water 
3. Sand and coarse aggregate 
4. Air-entraining agent 
5. Sealing compound 

B. Composition -

I. Performance spec - 28-day strength, slump limits 
2. Admixtures calcium chloride, air-entraining 

agent, water-reducing admixture. 
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c. Batching and Mixing 

D. Placement -

1. Condition of concrete when placed 

E. 

2. Vibratory compaction 
3. Surface finish 

Protection and Curing -

1. Contractor shall 
injury until final 

2. Curing method 

F. Temperature of Concrete 

protect concrete 
acceptance by owner. 

against 

G. Testing and Inspection 

03350 SPECIAL CONCRETE FINISHES 

A. Special treatment to certain concrete surfaces. 

03400 PRE-CAST CONCRETE 

03700 

A. Specify types - decks, beams, culverts, or others. 

B. Materials -

1. Controlled air-entrained concrete with minimum 
compressive strength of 2,800 PSI after 28 
days. 

2. Galvanized reinforcing steel 

CONCRETE RESTORATION AND CLEANING 

A. Location of Work 

B. Method of Restoration 

Division 4 - Masonry 

04100 MORTAR 

A. Provide type of mortar, coloring, and special 
requirements. 

04150 MASONRY ACCESSORIES 

A, Include other necessities; joint reinforcement, 
anchors, ties, control joints, or others. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
i 

.. I 

04400 

Page 7 

STONE 

A. Define type, sources, pattern to be laid, size and 
grout or finish. 

04500 MASONRY RESTORATION AND CLEANING 

A. Provide for cleaning, restoration and corrossion 
resistance, as well as work limits and locations. 

Division 5 - Metals 

05100 STRUCTURAL METAL FRAMING 

A. Provide for structural steel types for columns, 
beams, or others. 

B. Field connection type: welded or bolted. 

05500 METAL FABRICATIONS 

A. Provide for hangars, bridge railway and other metal 
pieces. 

05800 EXPANSION CONTROL 

A. Provide manufacturer and type. 

05900 METAL FINISHES 

A. Provide type, 
application. 

manufacturer and methods of 
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