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Page:_l_ of-~

)00-year 

,-
WATER€OUR!ft:: Buttermilk Creek 

STATION 

1B23 
1827 
1B39 
1BB4, 
1929. 
1.976 · 
2023, :· 
2123 
2223 ' -
2323 
2423 -
2523j 

•. 2613 
. 2653- _ · 

2661 
- : 2669. · 

. 2673 .. 
2B25. 
2B29'. 
2B89. 
2948, 
3007 ·-• 
3066 
3125; 
3350: 
3575, _ 
3725. 
3806. - -
4025 
4Q75 
4125 
4175-
4225 
4275 
4325' 

. 4375 
4425 
4475 
4525 
4535 
4545 
4555 

. 4565 
4575 
4625 

. 4735 
-4845' 
4964. 
5085 
5125: 

-- -
CITY>:_ -· Montague 

COUNTY: Muskegon 

LOCATION 

Starting from White Lake 
1' u/s of Ferry Street 
5' u/s of Ferry Street 
17' u/s of Ferry Street 
62' u/s of Ferry Street 
107'.u/s of Ferry Street 
154' u/s of Ferry Street 
201' u/s of Ferry Street 
301' ·u;s of Fe_rry Street 
401' ~/s of Ferry Street 
501' _u/s of Ferry Street 
601' u/s of Ferry Street 
150' d/s of Park Street 
60' d/s of Park Street 
20' d/s of Park Street 
12' d/s of Park Street 
4' d/s of Park Street 
d/s face of Park Street 
1' u/s of Park Street-X5 
5' u/s of Park Street 
65' u/s of Park Street 
124' u/s·of Park Street 
183' u1s of Park Street 
242! u/s of Park Street 
301' u/s of Park Street 
526' u/s of Park Street 
751' u/s·of Park Street 
826' u/s of Park Street 
901' u/s of Park Street 
1126' ,u/s of Park Street 
1150' u/s of Park Street 
1200'-u/s of Park Street 
1250''u/s of Park Street 
1300' u/s of Park ·street 
1350' u/s of Park street 
1400',u/s of Park Street 
1450' u/s of Park Street 

, 1500 '. u/s _of park Street 
- 1550' u/S":.O'J Park Street 

1600' u/s of Park Street 
601' dts of Cook Street 
591' d/s of Cook Street 
5B1' d/s of Cook Street 
571' d/s of. Cook Street 

• 561' -d/s of Cook street 
511' d/s of Cook Street 
401' d/sof Cook Street 
291' d/s· of Cook Street 
172' d/s of Cook Street 
51' d/s of Cook Street 
1' d/s of Cook Street 

CWSEL 

599.75 
599.95 
599.97 
599.97 
599. 97 
599. 97 
599.97 
599.97 
599.97 
599 .97 
599.98 
599.9B 
599.99 
599.98 

,. 599.96 
599.B6 
599.63 
606.B0 
607.58 
607.67 
607.67 
607.67 
607.67 
607.67 
607.6B 
607. 71 
607.76 
607 .83 
60B.2B 
608.62 
609.20 
609.B6 
610.4,5 
611.04 
611.66 
612.36 
612.9!1 
613.5,4 
614 .14 
614. 26 
614.37 
614.49 
614.61 
614.73 
615.46 
616.60 
617.17 
617.B5 
618.61 
618.81 

EG 

599.92 
599.97 
599.97 
599.9B 
599.9B 
599.9B 
599.9B 
599.98 
599 .9B 
599.9B 
599. 99, 
600.00 
600.03 
600.07 
600 .1! 
600.26 
600.59 
607.4q 
607.65 
607.67 
607.67 
607.67 
607.67 
607.68. 
607.69 
607.72 
607.80 
607.B9 
608.5B 
609.06 
609.64 
610.27 
610.86 
611.46 
612 .11 
612.74 
613.33 
613.93 
614.~2 
614.64 
614.77 
614.89 
615.03 
615.18 
615.86 
616.76 
617.36 
618.04 
618.97 
619.71' 

Q 

172 
172'.· 
172 
172 
172 
172 
172 
172 
172 
172 
172 
172 
172 
172 
172 
172 
172 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 



Page -4., of ~ -~ WATERCO ,S : Buttermi 1 k Creek 
CITY'. - -

-100-year · Montague 
-- .-.-r' 

COUNTY: Muskegon 

-srATION - - T.nf'A'l'Tn'tJ 
.... vv~.&. .a.v .. • C"WSEL EG Q 

- 5126 _ d/s face of Cook Street 619.30 619.83 230 
5231 u/s face of Cook Street 619.48 620.03 230 
5232 l'· u/s of Cook Street 619.81 520.n 195 

.- 5242. - - 11' .u/s of .Coo~ Street 620 .11 620. 19 195 
5282 51' u/s of Cook Street 620 .15 620.28 195 
5292 61' -u/s of Cook Street 620 .16 620.31 195 
5302- 71' u/s of Cook -street 620 .18 620.34 195 
5312· 81' u/s of Cook Street 620.20 620.38 195 
5322 91' u/s of Cook Street 620.23 620.43 195 

.-:5332.- 101' u/s of Cook Street 620.26 620.49 195 
5342 111' u/s of Cook Street 620.30 620.55 195 
5352_· 121' u/s of Cook Street 620.35 620.63 195 
5362 131' ~/s of Cook Street 620.41 620.71 195 
5372·_ 141' u/s of Cook Street 620.48 620.81 195 
5382 15l'~U/S'Of Cook-Street 620.56 620. 92 195 
5432'· • 201' u/s of Cook Street 621.14. 621.61 195 
548_2, 251' 1u/s of Cook Street 621. 94 622.44 195 

_. 5532' -301' u/s of Cook Street 622.78 623.28 195 
5582 351 '. u/s of Cook Street 623.62 624 .11 195 
5632, - · 401' ·u/ s ofCook Street 624.46 624.95 195 

, 559f- -- 451' ,-u/s of -Cook Street 625.29 625.78 195 
_5732, 501' 'u/s of-Cook Street 626 .11 626.62 195 
5782, 551 '_ u/s of Cook Street 626.96 627 .45 195 

-5832, _ 601' ·u;s·of Cook Street 627.80 628.29 195 
- 5882= _651' u/s of Cook Street 628.63 629 .13 195 
·5932· 701' u/s- of Cook Street 629.47. 629.96 195 
6152-- 921' u/s of Cook Street 631. 53, 631.74 195 
6372' 1060' D/S of Fo_rmer Dam Site 632. 56 632. 80 195 

_ -6592- - 840' 'd/s of Former Dam Site 633.69 633.94 195 
681i 620' dis of Former Dam Site 634.84 635.09, 195 

-7032 400 1
• d/s of Former Dam Site 636.00 636.25 195 

7432 - Former Dam Site 638.16 638.30 195 
7448 1·--- 15 1

. ul_s cf Former· Dam Site 638.25 638.40 189 
7534 100' u/s or Former Dam Site 639.08 639.33 189 
7634' 200' u/s of Former Dam Site 640.52 640:73 189 

_7734. 300' uls of Former Dam Site 641.81 642.04 189 
7834 400' u/s of Former Dam Site 643 .17 643.39 189 
7934 · 500' u/s of Former Dam Site 644.70 645.54 189 

. --- -I . . - - --
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SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

• ~---K---GH~l(--------":___, _____ --:---------------------------------7 

• 
e 

• 1, 
,1 ~ECTION 
,t---NUMBER 

CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL ~G TOPWID D!:PTH HV HL OLOSS :1e 

e1, 
' ~ el, 

~H"I ROADWAY ~0-W---e-HGno GROUND re : 

1823.oo o.oo o.oo o.oo 586.70 g1.oo 591.50 591.93 4.oo 4.Ao .43 
~-0-0---....o-.--OO O • 00 0 • 0 0 586. 719 l-54.-0-0--598. 85 S'J9. 0 l 4. 0 0 12. l ') .¾ 
1823.00 o.oo o.oo o.oo 586.70 172.00 599.75 599.92 4.00 13.05 

o.oo 
-&-.-&6-

o.oo :1e 

;~1e, 
,, 

1823.00 o.oo o.oo o.oo 586.70 242.00 599.98 600.31 4.00 13.28 
'1---------------------------------------------------------------------------i" 

" 

• 1·7 
.33 

o.oo 
o.oo 

0.00 
o.oo 
o.oo 

e111 

" 
" 

.114 

1827.00 
1827.00 
1827.00 
1827.00 

4.00 
4.00 
4.-00 
4. 00. 

o.oo 
o.oo 
o.&O 
o.oo 

o.oo 
o.oo 
0-.i}-6 

o.oo 

586.71 
586.71 
586.71 
586.71 

97.00 591.99 592.04 12.00 5.21l .05 .oo .11 "e 
154.00 599.03 S99.0S 12.00 12.3,! .02 .oo .04 " 

'" 172.00--·--'5"'9~9~.""':1""5'r-~5o;,,._,9.,9"'"•"'9'1-7---+l7'2'c:.-ll0rfl(!r---11..,-;.31--:,-,2"'"i..-----:,:-il"l>-.---c-,ftft-----;;-,U'S" .. -----------J,, 
242.oo 600.36 600,40 12.00 1:1.6!5 .04 .on .o9 , e 

rn 

". -839.BO 12.00 o.ooe-----0.00 586.75 97.00 59?.,.6-3---Sc92.05 30.67 J.2!l .03 .O(:J • :'. el:: 1839.00 12.00 o.oo o.oo 586.75 154.00 599,05 5,99.06 36.oo 12.30 .oo .no .oo 
,, 1839.00 12.00 o.oo o.oo 586.75 172.00 599.97 599.97 36.00 13.22 .oo .oo .oo 1· 

• .--00 SA6.7S 242.06 606.40 600,41 36.00 13,65 .O; •;; •;~ ,, 
e '.'. 1884.oo 45.oo o.oo o.oo "i86.9l 97.oo s:n.03 592,06 27.A3 '5.l;: .o3 ~01 ,-00:~e 

,__ __ ..,......_..,_., __ .....,..,,.......,_.,,_._... ____ " __ • __ o o o • o o 586--,.9+---------1--s4.0-0- s )9 • o 6 5 9 9. o 6 • n • o o 1 2 • L, • 0 • • ,,, 

e " 1884.00 45.00 o.oo o.oo 586.91 172.00 599.97 599,98 48,00 J:'1,06 

1:je 

a 1884.00 45.00 0,00 O.OO 586,91 242.00 600.41 600.41 4A.OO 13,50 I" . --- . ·- . -. . -- ·- .. . . -- .. -- . - ... -- .... • 0 0 
.oo 

.oo 

.oo 
.oo 
.oo 

e(' 1929.00 45.00 o.oo o.oo 587.07 97.00 592.04 592.07 21.83 4,97 .03 .01 ,oo 
• 1929.00 45,00 o.oo o.oo 587.07 154.00 599.06 599,06 48,00 11,99. .oo .oo .oo 

µ....._ _ _,_,.._,~0.0-~4-5•.--00 o.ob 0,00 587,0'7 172~09 59CJ.97 '599.98 48.00 12.91 • • • ,,. 
el,. 1929.oo 45,oo· o.oo o.oo 581.07 242.00 600.41 600.41 4s.oo 13.3'• --.uo .oo .oo ;:1e 

~ 

"'·" .,_,, ,_,, , ___ ,,,,,,, .,_,, __ ~.,,.,. "·" .,., _,. _., .,i r 
19_16.00 41.00 o.oo o.oo 5a1.23 154.oo 599.o6 .s99.l)6 . _4a.oq 11.1:q .oo. .oo .oo. ::~le 
1976.oo· 47.oo. o.oo o.oo 587.23 112.00 . 599 .•. 97 599.98 · 4A.o·o 1,t. 1,, .oo .oo .oo " 

· :,.,...0-0 o.oo ff.oo sa1.23 242~00 -----fr&-e--.41 ~rno./41 4A.oe 13.Hl .oo .eo · .e :;
1 e I" 

2023.00 47.00 o.oo .o.oo 587,40 97.00 592.06 592.10 20.85 4.66 .04 .01 
" 2--0-2....J....-IHJ 4 7 • 0 0 0 • 0-0 , 0 .--~.-4-0 l 54 .• O O ----5-99.-0 b ,;§.99. 06 4 8. 8 Q 11, n(, ~ 0.0, , .• 0 .: . , : ~ ., . " el":. 20'23.00 · 47.00 o.oo o·.oo 5!:17.4(). '172.0.0 .599.97 ;· 5'.99~98 '48,00,, 1z~5;r"· .oo · '.0() . .bo . ::e 
" · · 2023.oo 47.·oo o.oo o.oo , 58.7.40 242,.oo 6·00.41·: 600.•41• 4s.~o·o: •·13.0I ., ..• cio · ·. •,<10 · · .: .on .. · ,, 
1J9 , ' ' ' > • ' ' ' • ' ' •• I ' ; ' 1_ ' ' ,I ' l ' • l 52 

.oo ::1•• 

'° ·e11• 2123.00 100.00 o.oo . · o.oo. 58B.i+,>., 97.oo 592.na 592.16 11.10 3.66 ·.os .• o4 .o::! , · ::e 
·2123.oo, 100.00 •o.oo ' ' o.oo .· 588.4,'. 154.oo 599.06 ·599,06 48,00 · ·10 .• 6,, · .oo .oo .oo· . ,, · 

" .. ~~-00 100.00 , 0.....00 O~! '112,gg 
0

59'1.97. ,: 5--99,98 4/hOO , 11,pE- .• --1}----,--, .06 .. ,o: , , " 

e' " -21.23,.0·0· .. · ·100.00 ··; d;oo · o.,o'o· "Sf.18~4,>. :: '242.00 '. '· •6oo.4;i •. ,,:;d,o.;,.:'1 : 4,A.<fo ,':,, ·1.i',c;i9· .. · .. :'~•oi ':.· ... ' ~o.o· :,' ..... oo · ·· ' , · ·, · · :;e 
44 ' ') ' ' '.') ' ,'l ,•:, :•' .'' ,.','',, ,, :,•,'' :: •,.,. \ • ,,• :·;·, •J:''.',l,, 1: ';, \ •,,' ,:,•,' /:,:1,,,'» ., !;,;,; ',;• ',' ,••,, _',, ,,,. ' •' ' ',,'.''',, 'i° • 59 l 

•
1
:' 2--2-g_.3'•~00 ... 0.....00 • · 0 .:00" '.5'!9,-4~l _.,,' 9.7,li<i', --5-9-2....4--5:..u.......592;35 :. · ·i 4,70: ... · ,;;:.--7-;! '' :.·21• .. · a 1!3 ·1 .'", • '' 

e:, . 2223._oo· . · 100.00 · o·.oo ... o .• oo ,.",58.9,4:l •. 154.oo ·599:_06· -~99~06 · 
0

4.A_:oo_ 9.~:1· • · .• qo, ,· .oo . ·.oo .· · ·. :;e, 
. , · 2223.00 100.00 ,. o.oo . , o .• oo , 58.9,43· 112.00 59g_97 . 599.98 4R.oo 1,0.s,, .• oo : .oo .oo ·. . , 

48 ' ' ' ' ' ' , " I ' ' ' I • • ,,..,, ' ' al r --2--2.?J;.OO: +0-0~--0--0. 0.0.0 . O,rO!l ~\_.....-.......24~--• --0-lh-------f,,.OQ.41 601).42, 4A.:OO 1'0,J)B ,.
1 

.01. :.: .OO . ,. ,0., .. , " 
49 ,;' ', , ', j• ' •• ,,1, , ,, i'," ,·.,','', _,,,,,'<,~•,, ',ij, '·•, ,, 1.',,; "' ' ;, •' ,•·: i'',' : '• , , '• ,'' ' 'es 

e:, .· 2323·:.oo .. :1q9.o~ .. ,, 0~00 .• ·· o.,ipo .. 5~0.4~;: . 91;.oo. ;~92_.'53 '', ·s''.,1?,9,8<,:.' :.· 12.1.p': .·i,~~Of,1: .. ': ·~~~·. \':' j'.50 ', : ·~·ta, ; ... : i, .·• I. :,e 
' • ··m4.-00 l4l4-.--0-0 ··• 0....0-0 0,,-.-0,0........:: .... s,q.0'.-4-l!;....:......... .. r;;.'h.--<Hl....:....L...5-99_06'' · 59~--1· , ... ,,,1:1-.0·0 ·· i:i•,s1 .;;: .. , ~;,~ · .::::: · · · · '" 
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• __. SECTION CHANNEL MIN EL OF MAX EL OF ~IN EL DISCH•RGE 
NUMBER LENGTH ROADW•Y LOW CHORD GROUND ICFSl 

~423.00 100.00 O.OO 0 0 00 SQl.46 97.00 5q3,74 594,09 13.33 2.28 ,35 I.OR .03 
8 

r~I 2423.ao 1ao,oe e.ae a.oe 591.46 154,oo 599,06 599,1)7 40.:;-1 1.eio .01 .01 .oo 1,1 

CWSEL EG TOPWID f)EPT!"f HV HL OLOSS • 
e 

2423,oo 100,00 o.oo o,oo 591.46 112.00 599,98 SY9.99 47.85 e.~2 .01 .no .oo 
,~ 2423,00 100,00 0,00 0 0 00 591,46 242,00 600,41 600,43 56.91 R,95 ,02 0 01 0 00 , 

e1, :1e 
13.32 2,28 .3'; 1.02 .oo 1:1e, 
44, 76 n,59 ,02 ,OJ ,OJ : 
46,2,: 7,SO .02 .01 ,0\1 , 

2523.00 
,~2523.00 100.00 

0 ' -3.0 0 1 o o • 0 o 
• e1, 2523.oo 10&.-lro 100,00 

o.oo o.oo 592.48 97.00 594.76 595,11 
0,00 0,00 592.48 154,00 599,07 599,09 
0.-0 0 6 , 0 0 5 9 2 • 4 B 17 2.--tlil 5 9 9.98 6 (t(l-;-Oi7 

•I• 
0,00 0,00 592.48 242,00 600,42 600,45 46,93 7,94 .03 .01 ,01 ::i• 

• 1---...;>.,F..+-+ I" ,00 qo,00 0.00 0.00 594.3-H 97.ea 595,68 596,02 13.33 ;,,Je .34 ,<ie .oe,, 
2613,00 90,00 0,00 0,00 5Q3,38 154,00 599,08 599,13 30,34 5,70 ,OS ,03 ,01 
2613. oo 90.00 o.oo o.oo 593,31! 112.00 599.99 600. 03 31. 79 6.61 • o4 • 02 .01 

1

;, 

f-----~Hl----<>.~-o e.oe o.oo 59:t.;tO 242.00-- 660.43 600.4',1 J2.s1 1.os .06 ,ft2 .02 ,,I 
::1e 

e1" 2653.00 40,00 o.oo o.oo 593.78 97.00 596.07· 596,42 12.48 2,29 ,35 ,40 .01 
"L·······2653 . 59 •· ... 2

c "~• 00 49.09 0-.-09 0.003.7ll -l5it;.66 599,09 5'3-~.1'1 14,00 5.31 .10 ,OJ .d ,, 

i:,e 
2653,00 40.00 O.OO o.oo 593.7B 172.00 59Q.Y8 600,07 14.00 6,20 .OB .02 .02 e1n 

,.1 2653.00 40.00 0.00 0.00 593.7B 242.00 600.42 600 0 5b 14.00 6,64 .14 ,03 .0'+ 
1-----------------------------------·-------------------------------------------j"I 

:1e 
"I 

el'° 2661,oo 8.oo o,oo o.oo 593.86 97,00 
2661,00 8.oo o.oo o,oo 593.86 154,00 l"I . . 2661.00 8.00 0.00 0.00 c;q:3-."8·6 112.-0-0 

596.10 596.58 10.00 2.24 .48 .09 .o7 r1_• 
59q.07 599.23 10.00 5,21 ;11 .n1 .03 " 
'59<i.96-600,ll 1ii.oo 6,16 .13 .01 .e·i :. 177 

2661.00 8.oo o,oo o.oo 593,86 242.00 .I,, 600,37 600,63 10.00 6,51 .25 • 0 1 .06 

" 
"I 266-9.oo s.oo o-.~ 

2669.00 s.oo 0,00 o.oo 

:• 
5-9-3-.-9~, 97.-0-&- 596.20 597.20 6.oo 2,26 1.01 .11 0.00 I:: 
59.3.9~> -154.00 598.96 59~.41 6,00 5,02 .45 .03 .14 el,. 

2669,00 s.oo o.oo o.oo ::1e 
17' 

2 6 6 9 • 0-0 ' .• ,-0. ........ ---0--.--0 0 0 .--O-G 
'" 

593.94 172,00 599.86 600,26 6,00 5.9~ ,40 .03 ,13 
J;-9-3-.-9~, z42·.0o-,......' 600,19 6(J.(J.<J9 €,.99 6;25 .70 .A4 ,2 "I 

ei" 2673,00 4.00 0,00 O.OO 593,9EI 97.00 596.77 598,10 4,00 2.7Q 
"' ~'·

7 3-.-00 4,00 0,00 0...0-0-a~.-9H 154,00 59,B,69 59":!,80 4.08 4.71 
1. 33 
-t.+2 

• I 7 
o· lf''J 

371 

o.oo :1• 
.,. <al 

• J~ 
'1,41 

,::1e• el" 2673.00 4.00 0,-00 o.oo 593,98 112.00· 599.63 600,$9 4,0Q.. · 5,65 .95 
" 2673.o·o . • ·4.00 o.oo , o.oo·. · 593.9B • 2'42.00 ·, 599.72 601:.ss 4.00. · s. 74 . 1.e;i 
33 ' , ' , , , • " ' , , 44i 

,0$ 
.09 

.2l'l 

.57 

" e1" 2825.00 1.00 · o.oo o.oo 59!1.0CI ·119,00 602,64 603.28 , 4.00 4,64 ' ',64 .0:3· .21 . :;1e 
2825.00 1.00 0,00 0 0 00 598.00 202 0 00 605,60 606,i9, 4,00 7,60 ,69 ,03 ,13 . n 

~6 , .. ,., d - ,,.. ,. -- ~ 481 - .. - .. --2-6-25.0,0 1,00 , 0-.--00 . 0,09 !3-9·!h-O-OI .. 23.0,i90- 606.80-607.46 4. ·s•· ... ~, •• .. ~ . •·· · ,, e/:: · •,:025;q~ .: , _1.00 .• o.o~, ,. o_~o~ · s9_a:~001 '358~:oo, · 615.,66: 61,6:,06 , , ,,4._oo. ,,. 1_7:~.66 ,: . _'.", .40·, .;- ~02, ,' :43 , .. · ~e 
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ei';'. 2829.oo 4,oo ,· ·, o.oo_ · ,· .o:.oo. :,;9s,0;1. 202.o_p. 606.41 606,48, 1~.00 e.3~, · · ·.o! . , .01 ,IH . . :e) 
2829.00 4.00 o,oo · o.oo 598.0-J 230.00 607.58, 607,65 12.00 .. 9,S5 , .07 ,.01 .18 . 
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• _. SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

MA)( 
LOW 

0,00 2948,00 59,00 

EL OF MIN EL DISCHARGE CWSEL EG TOPl•IO DEPTH HV HL OLOSS 
CHORD GROUND (CFS) 

o,oo 598,94 119,00 603.49 · 603,49 121.39 4.55 .oo .on .oo 
,•, 2-94-lhOO 59, .-oo o.oo o,Ae 598,94 202.00 606,50 606.58 135.52 7.56 .aa .eo ,oft 

• 
• 8 

2948,00 
2948.00 

59,oo o,oo o.oo 598,94 230,00 601.61 60:.67 14o.9s A.73 .oo .oo .oo ,
1

., 

, ---- 59,00 0,00 0,00 598,94 358.00 616,lA 616.18 180.74 17.24 .00 .oo 0 00 ' 
e1, 

1-------------------------------------------------------------------------t' b .1, 3007.00 59,00 o.oo o.oo 599,39 119,00 603.49 
6 

3007,00 59,00 o.oo o.oo 599,39 202.00 606.50 
603.4\1 
606.50 
601.67 
616.18 

119.30 
133.42 
t-3·8.+.I-& 
178.64 

4.10 
7.11 

.oo 

.oo 
.oo 
.oo 

.oo 

.oo :1• 
f-----30-0--1-.--0-0--, 0 0 ll • O O O ,e()-G 5 9 9 • 3 9 2 3 0 , 0 0 MR.-6-7-, ---'w. f.,..\J o-rJTT .-v·v 0 '-IV '' 

1 •I· 3001.00 59,oo o.oo o.oo 599,39 35e.oo 616.ie 1 t>. 79 • no -. 00 .1}0 :,\. 
" ' 
" '1-----.!I-O-f>.6.000 59-,-00 0,()Q 0,00 599,84 }19,00 (,03,49 603 0 !,8 117 • 22 J,(,5 .00 • • VV 

3066.00 59.00 o.oo o.oo 599,84 202.00 606.50 606.51 131.33 6.66 .O() .oo .oo "I• 
3066,00 59,00 0,00 o.oo 599,84 230.00 607.67 607.67 136.78 7.83 .oo .oo .oo " 

" 

f-----~-~o 59,00 o.oo o.oo • • • • • .,
1 " •l"I 3125,00 59,00 o.oo 0,00 

" 312~-0 0 0. 0-0 0 .-0--0 
" 

:~• 600.30 119.0o 603.so 603.51 11s.10 3.20 .01 .01 .on 
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SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

MAX EL OF 
LOW CHORD 

4075.00 50.00 o.oo o.oo 
r. n ""7 r- ,. ,.. 

MIN EL DISCHARGE CWSEL EG TOPl~JD DF.PTH 
GROUND (CFS) 

605.40 119,00 607,91 608,28 2R.75 2,51 

HV HL OUlSS 

.37 ,42 .as 
~n nn 

•V-V -.:TU"""'i" .vv -il.00 605.40 202.00 68B,44 (,08,90 (13,.68 :1,04 ,4-(,, ,4'5 ~--- ,VI 
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• .,, 4075.oo 50.00 o,oo o.oo, 60S.4o 230.oo 608.62 &o9,06 &1.24 3.22 ,44 ,41 .oe 'I 4075.oo 50,00 o,oo o.oo 605.40 350.00 616.19 616,20 J31.1n 10. 79 .oo .oo .oo I· :1•-

•1:µ41125,00 
• 6 ' 4125. 0 0 

7 25,00 
~ el, 4125.oo 

50,00 
50.00 
5-i)...-8-& 
so.oo 

o.oo o.oo 605,90 119,00 608.49 608.88 45,12 
0,00 0,00 605,90 202.00 609.08 609.50 63.83 
o.oe e.oo 60~ i-3-0.0il 609,20 609,64 66-;-,m-
o.oo 0,00 605.90 358.00 616,19 ~16.20 132.13 

2. !?9 
3, LR 
:t;;-::tilr 

10.29 

,39 
.42 
0 q;·:, 

• 0 I 

.59 

.59 
o':;)'f:j 

,oo 

, 01 
.01 
;1)'1j 
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:1•-

::1• 
,I . -_,.....--=-----~-----------=--,<,;>-----------:-.tt---------," ,,i-----11s.00 50,00 0.00 0.--00 606.50 119.oo 609,16 61J9,Sl 49,•;9 2.01. • •. • 
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4175,00 50,00 0,00 o.oo 606,50 202.00 609,71 610.11 64.38 3.21 ,40 .60 
411s.oo 50.00 o.oo o.oo 606.so 230.oo 609,86 610.21 67.83 3,36 .41 .~2 I 

" +-11s.a0 so.ea o.ao o,oo 606.-50 350,00 616.20 c.1t..20 129,69 9.7· • • • ,, 

.oo 
• ll l ::1•· 

•I" 4225,oo 50,00 o.oo o.oo 601.10 119.oo 609,75 e.10.11 40.21 2.6'5 
" ''2-5-.40 so.oo 0.00 0.oe 607.+l}---2-0-2.00 610.3--0·---6+~10 64.48 3,20 

• 36 
;-4--{)-

.59 

.-5-"t 
, O l 
;-ittt 

1:~• 
I" 
" .40 

• 0 I 
.59 
.01 

• 0 0 
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4225,00 50.00 0,00 0,00 607 0 10 358,00 616 0 20 616 0 21 127,25 9.10 M 1:j• 
" .,., 
,,, 

" .,,, 
i-------,-.e-.,._.......,_ __ 5~ 

4325,00 50,00 
4325,oo so.oo 

1----'h:l'E'§... 0 () § (l .. o.o 
:2a 

~-~, -·-
• 0 1 

.. -
0~7 

• 0 I 

Q <J,..;J 

.oo 

• •J J. 
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-0-.-()0 o.oo 608.40 119,80 610,99 6,ll.38 48..-1--0 
0,00 0,00 60A.40 ·202.00 611.53 611 0 9b 65.64 3.13 ;43 0 64 ,Ol 
0,00 0,00 608.40, 230.00 611,66 612.11 69,67 3 0 26. ,45 .64 .DI 
a....oo OAO 608.-4-0-358.00 616.21 ·E,,16·.23 ll!'l.36 7,8' • • , "1 

' TI 
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'" ,1'::1•-
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I •' 

57 l~!lf ,h, 1'. !:,1 t .,,.,l, : ,,'! ; ' '' !': \ '. iJ;.>1 .: " I .:,,, i :i, ! ' ' 'i t c'' i/_,,J;'. ·:!,,, ,i !' l ;,,, ;!• : ', ,). ' k .,, 1;:, 1,iw:, ,+ :,, ,;J ,'!Li, ,,·:-, 't,\ ' i<(~j ;, l<>H·11',::: / ,',,l _~; . .1 f ;!"' 211 ,!' ,\!\ I'., " ,,d"I',, 'i;, ,' ." j ! ~ ,1·' ,1'11,:ltf h, !, ,;,1P'• ' t ,, ill j'~ '," ',, r, 1,, 1': ' j ! <, I! 1>' ,, ',( 't ' I:: ~., -,_, l rt, 7,r, ' '' 

~!! 1,' I:,/ . ,, , , 1,1 ,1;1 '11dl'\•; '',1, ip) , ·,r
1
.i,1i1 11" 1,. f,' 1 'r/1.1•'' f ·i' ••,' f ,' 1,1'11,:1,.l,1 i:, 1 ,l.,· ,f• ,1,J.; • • " 1, ; :, ",;, 1•; ', , ', J, 'I· •l': t 1 ,,, , l,, j '•'. I",'. /rji 1• 1 ~•·· , , " 't 1

1 :, ·, , .i· ·,i•1~~,111;1!; 11,)1,,::11 !, ,1 
1

,•,'11'1 '! J;1 ,i:i. 1,) ~ i1l' !])il!'',)1 I ;;/:i 't'.(' ' 1

1

1 'i,11: :· i 11 ''/'('1 ·: ! j\1],,, 1~;,11 /111
1i/l, ;,,111, 1 , .i ,, 1,; '],:··),'",/,,,"'IV ,i.111'f''t;111,' '';::•,1', ',.,1~,•,.',, i,",', J, i;, ' •;,,,•·"1,1'',.,,·•,:1·,,:,·, •,.,'', 'l; .. ,f, t,•(1'\),f' 'i','1fl1~",,1;\il,.',1•1,',, •11:',u,1'.•'1;,,:1'•'••,:1,'itt'','I), ,:,,,;,11':,,ii{,11 ,1r--,,,( 

11; 
1
, //:••'/,,,' i,:/;\'. 1 ; 11'. .,;,'.J. ;,'1 ,,,',,;• 01\··:1.\)'.; •. ;~ 1·:

1
•1, , 1~ 

1 i, 1i;· ':M,.l:'~~~l 1;'..
1 

:1,.i>:~.:1 
11 ~;;-1 ,~:l', :

1
'. 1:',i.;1·; , •'w-;,;\t.'•;1:1i:'.f'~;]\.\•,i1,. '·:11: ,,,,",,.-,']11 :· t;':1: ,i •1• , 11,i;:1 .. ,r ~\, ·1

,,1','T,;., ,,~ •• : : .. '11t'•,i1 \ r.'·. ', J 1- • -:·'. -.ill:.,",,.',',: iJ 1 1, 1 :1i 
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6 

' el, 

.1, 

SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

MAX 
LOW 

4535.00 10.00 

4535.00 
4535.00 

i'o.oo 
10.00 

o.oo 

• 
0 •. oo 
o.oo 

EL OF 
CHORD 

o.oo 

• 
o.oo 
o.oo 

MIN EL 
GROUND 

610.92 

610.92 
610.92 

DISCHARGE 
(CFSl 
119.00 

230.00 
358.00 

CWSEL 

613.59 

614.26 
616.33 

EG 

613.93 

614.64 
61&.40 

10.00 o.oo o.oo 611.04 119.00 613.70 614.05 
10.00 o.oo 0,00 611.04 202.00 614.24 614,63 

T()P'rHD 

51.47 

"' 76.AO 
104.4q 

50,88 
71,83 

nfPTH 

2.67 

• 
3.34 
5.41 

~.66 
3.20 

HV 

.34 

• 
.39 
.07 

.35 

.J'--l 

~L 

.12 

• 
.12 
.02 

.12 

.12 

OLOSS 

.oo 

.oo 

.oo 

.oo 

.oo 
i ' 5-4-5-.-G-G • • 1+.&4-••-2-a-o.o o 61·4.--31 61 '+. 11 76. o a J. 33 • J si • 1 2 • o o I 

• 
• • 

:1• 

:1• 4545.00 

,,H4545.00 

i •1, 4545.00 
9 

10.00 o.oo o,oo 611,04 358,00 616,34 616.42 102.$3 5,30 .DA .02 .oo ,,,. 
11! I 

.oo 10.00 o.oo Q,08 "H--.--16 119,00 613.82 61'+.Hl SO.JS 2.66 ,Jr, .12 .00 F 
•1:'.I 4555,oo 10,00 o.oo o.oo 611.16 202.00 614.36 614.76 11.12 :i.20 ,3,:, .12 .oo,.!a - I 4555.00 10.00 o.oo o.oo 611.16· 230.00 614.49 614.8',1 7,.26 3.33 .40 .12 .oo ·~-

12 !~ 

4555,oo 1o.-00 o.oa o.-&0-611.16 35s.oe 61-6-.--3 -. • •. -;. • ,, ,. ' 

•1·:I 4565.00 10.00 o.oo o.oo 611.2B 119.00 6_13.94 ,614.32 48.73 2-~6 .313 .13 .01 I:~• 
f-----4565.98 lO~·e-----o.o-o 611.28 202.oe 614.48 514.A9 69.CJ8 :e.zo .41 .13 .01 ,j 

• : 4565.00 10.00 o.oo o.oo 611.28 230.00 614.61 615.03 73.10 3.33 .42 .13 .01 !~J• 
, 4565.oo 10.00 o.oo o.oo 611.28 358.oo 616.38 616.47 97.60 5.10 .10 .02 .01 I, 

:19 i2, 

• • 4575.00 10.00 o.oo o.oo 611.40 119.00 614.06 614.48 51,47 2.66 .42 .14 .02 1,.. 
~ I~ i,, 4575.00 10.00 0,00 0,00 611.40 202.00 614.60 615,05 Al,16 1,?.0 .44 o 14 .02 1:· 
· ·Odl8 9.0·0 0,80 611.49 230,08 614.73 615.18 A7.17 J.33 .45 .14 .01 , . 

• :: 4575.00 10.00 o.oo 0,00 611.40, 358.00 616.41 616.50 104.96 5.01 .0-1 .01 .oo 1~1• 
l • 
124 , r, C l'I JZ 

, • !i2.,,0., 50-.-00 o.oo 0.-0-0 612.0Q 119.00 6 • • • • • 
2s1 n • ,I 4625.00 50.00 o.oo o.oo 612.00 202.00 615.33 615,72 A?..17 3,3l .39 .66. .02 ,.. 

I
' 4625.00 50.00 O.OO 0 0 00 612.00 230.00 615.46 615.86 A7.9p 3,46 ,40 ,66 .Q~ ~ 

:: 4625.00 50.00 o.oo o.oo 612.0 • . ._ • • . • ,, 

•·J - . .• • 4735.00 110.00 o.oo 0~00 612.64 119.00 615.90 616.05 78.86 3.26 .16 .83 .06 
~ 735,00 110.00 o.o..o o.oo 612.64--2 • • ,· • • . • 

-·1 _ _ t _ _ _ _ _ , . > _ _ ' _ • _ -- 41 

.f, 4735.·oo 110.00 o.oo. ·o.oo ,612.64 230.00 6H,.6o 616.76 95,35 :}.-.6 ,·16 .B3 .o7 ~~-
' . • , . I 
. 4735.00 110.00 o.oo. o.oo 612.64 ,·3?8.00 61-7.11 617.30 · · 97.SO ·4.47 .18 .SS .• OJ i' 

33 !, ' ' ' 1 ' • • • 4 

·
1
"

1 
4845.oo 110.00 ·o.oo o.oo 613.28 119,oo 616.48 616.65 10.02 3.~o .111 .~9 .,11 3e, 

'I 4845.oo 110.00 o.oo _ o.oo 613.28 202.00 617.03 .617.2.l 94.48 3. rs .18 ,.s9 .01 , 
~00 114..-00 0,00 0,(l!l 6:1-3-.-28, 239,00 617.17 617.36 9S.8fJ .. 3.£19. . .18 , .S ., e1,:1 4845.00 110".oo,, o:,o,o o.oo ,613.~8 _., ,358.oo·. 617.72 ~17~91 97~'39 :· 4~44 ., .1.~ :,, ~62 ,{10 

,el , ~ , ' ' , , 1 , , , • 1 • , , , , 
1 i , ,49i;4·.oo 11-9-.-001---..:.-.0.oo· o.oo 61-3·.-9-'1--2--149.oo · 617;15 1;11.33 . ·76.oa 3~113 .H; ,(,9 .e 

D' , '• • 

.• 

1 

.. ! :4964.oo 119.~o o.oo· o;oo· . 6·13.97. 202.00 ,6'1,1.11 . 617.89 94.47. 3.?4 ·.10 .6~ .oo. 
,. : 4964.00 119,uO 0.00 · 0,00 613,q7 230.00, 617,85 618.04, 95.06 3.BB. ,lB .68 .OD , 

• "

1 .9(,4.oo . ,lt9-.-0o, ,o,oo o.,.oo .,1;1;3.91. asa.oe, &18,41 11 61.8~69 Q7,.33 4.44 · ,.ao , .t.9. ..ao.. lj 
13' ' t I ~ } ' \ · f1 , J > ' , , , ,' ' l , - ,, , , ' ,', I ' • 0 , d ~ 

'. I" ' ' ' '?085,~ o:p:: ,: : l ;i •:o o.:· ". ,: .·:., o .. : o'.o ,, ' .• ~-.,~q .. : 6't;4·. 67t·:; 1'1,9. o'~ ·::: :6 ~.~ i'a,1,i ·\ ()1~.· o4: .:- ! jo ~ 00 ' :',:/','3·. 20 '}2,i/./ !h. ~ 14; '' .• 02 ' '., '~ •. 
r--~-·::.o.s:s,.oo: ··:-121-.~ •. o.o ,,•·0.-0-0 614,6'7 •~• · 618,46' · ··61~ · · 30 .• ~. · • .. , · ·ooi 

:•~·:., soas,.oo, .. 121~00: o~oo , ·o.oo .' '/i14._67 2_3i,.oo · ,618.61. ,;1e •. c.i1: ·:30.,00· 3~94, .37. .,ss ~og. ~. 
,, '1, '• 5085.00' ·121..00 o.oo ·' .o.oo :~14.67 ,358.00 619.lS ,619:.73, 39~00 ,, , 4.51. · ,.,55 •'~'I!', ·.113 jlil 

I f, !64 

.1'5 

1:je. 

• , , t·,,, ,. I ' "l ' ', ',, , , f >,;; , 'f ·[, 

• 
• • •• , f, ! l' >; > 1,, •· 50 , , I l , l ,-,• -, • ' 1( '• l i' 66 , 

_l, I ' l (,, > ;, ''- ' \, '/' I l' '•,\; f ' • '~ ,l 1 ' 
', 1 "• '1, ,i, 1.' t' ,ll, t ;' ., •• , 'l "" . ,; '',:, J l ,l, ~ 5dl 

(s~ , . , , ru. l 
• ',I , '' , '' l !, •:' •• 13' ~I • 1 '1- ' > l ,., c~ • ! 1 ' " 'i', '<1 L j 1~.,' [,: ••• 

!! 'i :1, • '' ! . ' I • ' l 11 ,,! 
' }54 ' . : •: ' I ' i• ni 
· I ,. i, ,, ,, , t<, l,i' ,. l· '.\! ', • , ,',, ·' , l ' l' ',,t·• l '', • '1' l,! •' .' "!'.' , ",, ,, _, H;.' ., , t • ',, <:i ' l, , , • · I , ... j: ';f 1·:; i{,~'1i:·1

~~;
1
/'~- :-i :\1'.f r ;:· .i!, L'r. · t1 ·'( ,;; , ':,: :,t '.· · 'i i '\'J i,\i; i,,\· \?'. '\i ~·:1;".;: \\,:,'. ! \·-~ f,:,1~ (::1

;\( t\: ,. •.'•i \)./, -// i: :,( \:; !\' \ •;t,t · ~i;/~, ;~;! }: : ;/:,·:~~- "t :t/ 1l11 '•; ·;:~t~~ t , :lt1 :t< r,:: .·. ~1 '.f; 1,,. ;1': :T' • i/;. ': ,•; '. \,• v· ,~· _
1?\'-', i '. • 

1
: :•,: / :;~ ••

1 
• 

1
' 

,I)'' 11•"1,\•Iif',,{ 1',.l,•'' ,., i•l'''r,', ,;,!t,f,,, '!'-J•i•J/it ''·'If,',,', ,••.;-.,,-,iq,·1.,,','11{11,'iJ', 1ti j,lJ,,,• .,, ,i•,'' 1/>a i\" ;, ; ',, lH'. 

I ,. . 1s7 ,: <1;~- :~ •. .f::''' :;\·: > ·2-.:: '.: l:\·~>';~-':11:t, '~ :, ; t.r,tJ'. , ':r: :\, ~-11 ·; \) i,: f -:'i ',, i I!; ,;-'\~· >:: 1:! _f< / t~,,:.::;;:. 1;,t• I ,:l~,;i\ j:;:. :\, i,, ~ {·;>: i 1, "'ls;:,;.:: 0

1 :i::, -tit/!; r,::q :\,;•#'. ·i ..:{1'.i'· :ij .:i~""q;1 ;? J ,',t-;'i)1),,:; t1~; ::,~. ,, ·i~", 1,,,-':f.,. • •• ;. . ! l i>' •• .,. .:,' ··\1- . < < '':/;!_!11~ ~,;' ' 1i,vi•j 
r"•, • •~' '' '< I' ,•jl<H1 1 ,,' •·• ,•, ,,•,, ,,, ' 't "','1 ,.,, .. ,,,, '' ,,., ''' J..i , ' ' I' ,'•, ,, ,, , i ,, •' ,,' 1

, 
·•,.:1.• .. 11

1 .. 1, ., t I" ,,,,_1,,-:',_,,.i1, •,p1•11
1
!li1:1'tli' 1,11i1,'i;1,,,f.'•PJ1i

1
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·•'.i,,!'·!ji·~,-1,,,11,,j;' 
11 ',''r1il-4,,;,H1 t

1 !•~,::;,) .. \t1,'/'.~·'.,' 1 :i'!•·, 1 ,:;11,,,; •'r,1 1,1 1• ,,i,.•,.~ • ,1o.11+,i,:':':,J.' '·•li 1 '',t,H',ih)l=\,',,'~ll :•·, 1i/'. ,:·f··,•~': 1 ..:1rr!,,,.1· 1·.''iJ,:: .. ••,·,,:1 >i,/;'~l. 1fj,•·:•:y ',;.i.. t 1 



• __. 
• 

MAX EL OF MIN EL DISCHARGE 
LOW CHORD GfWUND (CFS) 

0,00 0,00 614,90 119,00 618,10 618,49 10.00 3,20 ,39 .31 ,04 
6 

SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

5125.,00 40.00 

CWSEL EG TOPv/l D DEPTH HV HL 01.0SS 
• 
e 

s12s .. 00 40,00 o,ee 0,00 614,90 2e12,oo 618,67 61':l,4 • • • • _ 
5125,:oo 40~00 o.oo o,oo 614,90 ·230,00 618.81 619, 11 10.00 3,91 ,90 .47 .27 , e, 
5125,00 40,00 0,00 0,00 614,90 358,00 619,28 620,95 10,00 4,38 1,67 .66 ,5h ' 

e1, 
'1-----------------------------------------------------------------------:-"--:-1' . ' ' e1, 5126,00 1.00 639,80 623,20 

5126,00 1.00 639,80 623.20 
614,90 119,00 
614,90 202.00 

610.21 618,53 10.00 3,37 .26 • oo • 04 'le 
619.06 619,52 10.00 4,16 .46 .oo ,09 ; 

-.5+2f,-,oo 1.00 639,8-&-623.20 -f.,-i 4 , 9 0 2 JI &.-6-fr 6-1'"9•"3 • o • a • 9 

i e1: 5126,00 1.00 639,80 623,20 614,90 3S8,00 620,47' 621.23 10.00 5,57 ,76 .01 .27 :~1• 
e111 

" 
" 

,:, 5 2 J 1.-&0 1 0 S ;,{H} 
5231,00 105,00 
5231,00 105,00 
"'z.a.t. 8 0 185, O·O 

639,80- 623.70 -f>i:5,20 ll'il,flO I'll~. • ,_ , - , 
639,80 623,70 615,20 202.00 619,23 619,71 10,00 4,03 ,48 ,18 ,01 
639,80 623,70 615,20 230,00 619,48 620,03 10,00 4.28 ,5S ,19 .01 
6-J<h-!M- 623,76 -frl-5,26 35i8,60 620,. ~ • . , , • • • 

el,. 
5232,00 1.00 o,oo o~oo 615.20. 101.00 618,53 618.70 10.00 3,33 ,18 .oo .u3 ::1e 

" 

" ' ,,..._ _______ __,,..,,.... _____ ,........ _______ -1" 
,-..--c:3-2, 00 1, 0 0 0, 00 fl, flO 615, 26 1?"3. 00 6;-<J.S-tr-1',l 'l, 77 l (l. <lO 4 ,3 • • • 

5232,00 1.00 0,00 o.oo 615,20 195,00 619,81 620,11 ]0,00 4,61 ,10 .oo ,07 
5232.00 1,00 o.~o o,oo 615,20 295,oo 621,18 621,57 10.00 5,98 ,40 .-00 .11 1:~e 

'' 618,69 AlB.76 2A.73 3.32 ,07 .-03 ,03 
619.77 619,qs 30.00 4,,o .oa .-02 .on 

5242,00 10,00 0,00 0,00 Al5,37 e1w 107,00 
173.00 
i-9·5";-()-0 
295,00 

6-2ir.ll e.z'0.1\1 30,00 4,14 .OLJ • _ • 
621,59 621,68 30,00 h,22 ,09 ,-02 ,09 

5242,00 10.00 0,00 ·0,00 615,37 

l''I . ,, 5 2 4 2 , 8 O l 8-0 0 0 ~-0-0--------0-.-o,o--frl 5 , 3 7 
5242,00 10.00 o.oo 0,00 615,37 .I,, ao1e 

,1 

6¼8-.-76 618.88 22.2a 2. 12 ,13 • • ::I 
619,81 619,94 30.10 3 0 77 .13 .~7 ,02 '"b 2-32-,. Q O 4 0-.-G O O , 0~-ftt.~. 0 4 l 9 7-..-8-9 

el'; ?2s2.oo 40,00 o.oo o.oo · 616.04 113.oo 
620,15 620.28 34,84 4.11, .13 ,-06 ,O? :1e, 
62-1-,-6 2 6 2 I. 7 3 5 f.l. lt', 5; 5 >I • , , , ::1 

1: 5282,00 40,00 0,00 o.oo 616,04 195,00 
" · U&o O O 4 .Q..,.4 0 O , 0 O O • 0-0---f>.1'6-, 0 4 2 9' S-.-8-9 
I" 

e121t1 
5292,00 10.00 0,00 0,00 616,21 107,00 618.79 618,94 21.23 2.58 ,15 .04 

1"1 5292....,00 10,00 0,00 9 0 0-0-- 616 0 2-1 173.98 619,8-3 619,98 28,98 ;3,b2 ,.15 , , ·, • : 1 

5292,00 10,00 o,oo 0~00 616,21 195,00 620.16 620,3! 32,0l·• 3,95 ,1! 

• 0 1 :1e 

-132 ::1•J 5292,00 10 .. 00 o·-.oo o,oo. 616,21 '29s,oo ,621·,63 621,'75 56.83 S,42 .1'2 I 
1331 " ' ' ' 44 

' . 
5302,00 10,00 0,00 0~00 616,37 107,00 618,83 619,00 20,37 2 0 4h ,17 ,08 ,01 

.. 
~102 
D j~ll 

.01 
• I) 1 

• 135 
5302.00 10.00 ___ 0.oo o,oo 616,37 113,oo 619~85 620.02 21,99 3,48 .16 .o3 .01 '"CO2~ 0,0 1.0.....0 tD O • 0 0 0- •• 0 {) -6-1-6-,-3-7 9~&2,ll-,-18 6 2 () , 3 4 3 0 • 4 2 ,, 3 0 f.!l , l 6. , Q 3 • tJ 1 " e/:: ! .·sao·2,00: 10,0I~ 0o'00 0,00 616,,37 ·295,00 621,,64 ·,621\)-~, ,55,61 5,27 ,t,, , .• q], ,01' ' 

, , '. ,, , l' t , 'l , , , / 

" . l-2--.-0 0 . 1 0 .-0-10, · o,~r0.0-------½16,. 5 4 ·' 1 0 1-'. O O . 6'fB-.-,9 9 f> l 9. 0 l'l l '9 ~ 5 3 , ?. ; 3 5 , l ') 1 • I~ 
5312,00 10,00 0,00, , 0,00 616,.54 173,00 619,;BB, 620;0b 2E,,'16 3,34 .lR .IJ4 

..-+)'f-, 

•• (J 1 

h 

::1e 

,.:le " '° " 
5 3 1 2 • o o , 1 o • o ·o o • o o o ·• o o · 6 1 6 • s '+ . · i, 9 s • o o 6 2 o • ,2 o 6 2 o • 31:1 2 g • 3 1 3 ', 6 6 • 1 ·A ._. 1n e1" 

" 
· .:o 1 

5-1.), 

" ~l-2-.-00. J'~0.10 0~.00. ½~5.00 62¼1>-5 621,BO , 53 •. ~2 ~ .• 11 ,15 .oz, , ,();i-o----.-----•----,.,.--," 
' :, ,:i,,·:· .. :· :,·,',',. ,' ,.;:.:_,:,•::.:···,::,:·:, ::::,,"·. ,·,'::·.,,:./(:,'}'.:·i·.: ,,·,,., ·, ,\:,1 1,,.· ..;; :.· 

, , 5322•,0,0'1 , .... ,;, 10,,00', . ,,,0,00 :, 0,,00, ,6,),6,?,.0_ 101.,oq .,6l;!~.•96 · IS;;J.9·~,1·1, ..;, 111,91 .. , :'2/2f, ,, , ,?l•,. ·,,;'1R.: , .... p1,: ·, " 
" e1,: 

'
"~-'..-oo '10~-0.4)'' ,><,,, ,'O~-· ~.i)g', '½l.°e-.70 173,00 &1~~91 ''62fl.f2"•', "21'.',0'l '• 3~21' ~·21 •, . ,(' .:: ' '° 
46 ' • I I , , I • .., 61 e ·5:322.00 10.00 o,oo o,oo ,616.70 r9s,:oo 620,;23 ·620,43 2!'1.36 3.5~ · .20 .,,04 .01 'je 
" 5322,00 10~00 0,00 0,00 616,70 ·295~00 621.66 621.82 50,6B '4,96· ·,l.n ,02 ,01 , . 
48 ' ' ' ' ! 64 

• ,',I,, 49 1 , • ·; ',l ls ',' \ l• ' • • , • ' ''", ;; l', ' 1 1- ' , , t ., , 61 
' ' ' ' l ~ j ' ' j ' " • • I ' ·eso·, !, ' ,';;,.. ·!\;,}' ,1,· ','1, t -,· ·;;, ''.;'-·': '• \ .: _,.,' ~),·:· ·~ l I:,:~,), ,,J:r '1 ',t: j ' ''66., 
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SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

5332.00 10.00 

MAX EL OF 
LOW CHORD 

o.oo o,oo 
~~~~ --

---
-.. ,.. nn 
xo.uv -.-vv "'•V\l 

MIN EL DISCHARGE CWSEL EG TOPMlO DEPlH 
GROUND <CFSl 

616.87 107.00 61Q.OS 619,28 18,31 2.lA 

HV 

.24 

l-lL 

• l 0 

OLOSS 

• 0 1 
~.z. n'"T '1"7--:i. ,...., ,..,_,.., rs.~ L'..., ... .,.. -..- ,.,- .-. 
VJ. V • "J ,- l f ...J • V V V .-.,- -o ;, ;., Of. V • l O C .Jo- V .J ;;,·;q· \ff'l --- - - • 4, .J • V ,J 0-uT 

• 
• • 

5332.00 
5332.00 

.1, 10.00 0,00 0,00 6U,.87 195.00 620.26 620,'+9 21.34 3.3<1 .22 ,04 .Ol 
, 10.00 o.oo o.oo 616.87 295.oo 621.67 6Zl.ll6 47.80 4.~o .lA .02 .01 , :1•, . ,, 5342.00 10.00 0,00 o.oo 617.04 107.00 619.15 619.41 17.P,4 2.11 .2"1 .11 .01 , • 

5342,00 10.00 0,00 0 0 00 nl7.04 173.00 620.00 620.26 24,18 2.96 .26 .On ,01 : 
,, --S-342.00 10.00 0.48~-617.04 195'.00 620,30 62 • .- . . • • . - • , 

~ •I•! 5342.00 10.00 o.oo o.oo 617.04 295.oo 621.69 621.09 44.96 4.os .21) .o3 .01 ::• 

'I 5352.00 10.00 o.oo 0-.-00 617.20 107.09 61-9. • • • .. _ • ::, .r 5352,00 10.00 o.oo o.oo 617.20 173.00 620.06 620,35 23.42 2.8n ,2R .07 .01 ;.I. 
,,j 5352.00 10.00 0,00 0,00 617,20 195.00 620.35 620,63 25.57 3.15 .28 ,06 .01 :; 

5352.oo 10.00 o,oo e.oo 6 •• • · • - • • "I 
'13 

•I• o ~• 1 5 362 • 0 0 10•00 0 • 0 0 0. 0 0 61 7 • 3 7 l O 7 • 0 O 61 9. 39 61 ':I, 68 l 7 .·2 5 2. (l 2 • 29 • 14 , l >i 
1::f-----'~62". 0 0 llh-0 ll O. 0 0 8. O e 617. 37----l-1"3. O 8 620. l 4 620. 45 22, 1 • • • , ,, 

eiu 5362.00 10.00 o.oo o.oo 617.37 195.00 620.41 1'>20.71 24,72 3,04 .31 .07 .02 je 
1, 5362.00 10.00 o.oo o.oo 617.37 295.00 621.73 1'>21.98 ,39,67 4,36 .25 .03 .01 

.t: 5372.00 10,00 0,00 0 0 00 617,54 107.00 619,53 619,84 17,0l 1.99 ,3D ,15 .01 ~-
; 5372.00 10.00 0.00 0,00 617,54 173,00 620.22 620.~6 22,09 ~.6A ,34 ,11 .01 ' 
i' 7-2,00 Hl,00 0.--0-0---------.--0--0 617.54-195,80 620.40 620,Bl ~3.96 2,94 ,3' 
~ 5312.00 10.00 o.oo o.oo 617,54 295.oo 621.76 622.03 J7,o4 4.22 .21 

• 7T 

.i,., ,04 
• V ,_ 

• 0 l I" je 

.J:M~-:~~ !~:~~ ~:~~ ~:~~ -:i-i:~~ :~3.00 620:32 . 620:69 21.57 2:01 :~7 :11 :01 3. 
,,'~5302.00 10.00 o.oo o.oo 617,71 19~.oo 620.S(l 6~o .•. 92 23.33 2.s,s ,36 .10 .01 . 

" 
· 82,00 10.00 o.oo o.oo 617-.-71 295,0 • • • • • • 

•I" . 5432·.oo 50.00 o.oo o.oo 618.54 101.00 620.48 620.00 16.71 1.94 .32 .so .01 
" ,, , .s 432 • o o s o~-0 o , o • o o o • o o~ .J • o o !\ 2 o •. .Jil.lil---4><i-+w-4-3--.;>-{).~lc>---~;2.-..-4-4-__ ,......,.-4-'+------.-14l-------.-tH-----------1 eP 5432,00 50·.oo o.oo o.oo 618.54 19s .• oo •621.14 6~1~61 ;n.40 2,f.O ,4a .63 .o9 
"~··-f:32._oo 50 •. oo o.qo o.oo 618,54, 295.0o 622.04 .(>22.s2 111.05 3,;,o ,4i'l .• 34 .·09 

•1= 82,00 '56.oo o.oo o.oo 619.38 107,00 621.3\ 621.64 16.61 1.93 .33 ,84 .oo 
" 82.00 SO.DO 0.00 0,00 619.38 173.00 621,81 622.26 20.19 2.43 ,45 ·.R3 ,00 
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SECTION CHANNEL MIN EL OF MAX 
LOW 

o.oo 

EL OF 
CHORD 

o.oo 

MIN EL 
GROUND 

621.88 

DISCHARGE 
( CFS l 
107.00 

NUMBER LENGTH ROADWAY 
5632.00 50.00 

• 
5632.00 
5632.00 

5682.00 
5682.00 

I 5682.0-o 
5682.00 

50.00 
so.oo 

• 
o.oo 
o.oo 

• 
o.oo 
o.oo 

621.88 
621.88 

195.00 
295.oo 

50.00 o.oo o.oo 622,72 107.00 
so.oo o.oo o.oo 622.72 173.00 
S-O-.&o o.ee e.oe 622.1~-i:-9s,oo 
50,00 o.oo o.oo 622,72 295.00 

Cl<ISEL 

623.82 

624.46 
624.9il 

624,bS 
625.16 
6"25.tt 
625,81 

EG 

624.1<+ 

624.95 
62S.65 

TnPI~ I[) 

1 6. 66 

21.23 
2s.n·, 

li24.98 H,.65 
625.61 20.20 

DEPTH 

1 • 'l4 

• 
2,58 
3,10 

l.Y3 
2.44 

HV 

.33 

• 
.49 
.67 

.33 

.45 

HI_ 

.83 
• 
.A3 
.H4 

• f\4 
.93 

OLOSS 

.oo 
• ,uo 
.oo 

.oo 
• 0 0 

62!:i.rd 21.1 .... • •. • 
626.49 25.04 3.09 .67 .84 .oo 

• 
• 8 

:• 
• 
s ,. 
' ' 
• 
' 
" • " "81-3-2.oo 50.-0-0 o.oo o.oo 623,55 101.00 625,49 625.81 1~.11 l."4 .:,2 .83 .tH'J 1 

el" s132.oo so.oo o.oo o.oo .623.s5 113.oo 626.00 626.44 
'' 5732.00 50,00 o.oo o.oo 623.55 195,00 626.13 626.62 

732,00 so.ea a.ea o.eo 623,55 2~s.ee 626,65 627.32 25.09 J,tn .a7 .~, .oo I " . 

20.26 
21.23 

2.45 
2.5R 

.44 

.49 
.H3 
.83 

, 0 0 
• 0 0 

g 

'' , .• 
,s ,, 
" -114 

.I,, 
5782.00 50.00 o.oo "I , s.:r-s2--.--0 o s 0.-0-0~-__,a .-(H} 

" 5782.00 50.00 o.oo 
5782.00 so.oo o.oo !18 

o.oo 
a.o-o 
o.oo 
o.oo 

624.39 
6r.4.3-9 
624.39 
624.39 

107.oo 626.32 626.65 16,66 1.93 ,33 .H3 .o~ 
rH.-00 626.83 627,27 20.20 ?..44 ,4S ,f\3 ,O 
195.oo 626.96 627.45 21.11 2.57 ,49 .A3 .oo 
295.00 627.49 628.16 25.05 3.10 .67 .R3 .00 

" .,,, 5832.00 50.00 o.oo o.oo 625.22 107,00 627,16 627.48 16.67 

, .• ,, 
' 
" 
' • ' 
• 
' •• 5832,00 so.oo o.oo o.oo -625,22 173,00 627.66 628.11 2Q.2l 

"/ 5832,00 sa.oo 0.00 o.ee 625.22 195,oe 21.sa 628.29 21.1----.• J:i-i'r----.:-4-<;;----=-.-----=-.+Ht----------i .i:: 5832.00 so.oo o.oo o.oo 625.22 295.00 628,32 628.99 25.03 

1,94 
2.44 

.33 
,4', 

.F.14 

.F.14 
• 0 [) 
.oo 

3. 1 0 .67 .R3 • 0 0 

D -• 
• • i----la->&orY-tl----"Hl..-00 0.00 o.oo 626.06 10,. 

5882.00 so.oo o.oo .o.oo 626,06 173,00 628.50 
5882.00 50~00 o.oo o.oo 626.06 195.00 628.63 

628.95 
6c9,l3 

• 
2.44 
2. ',. 7 

• • • 

l,e 1----a-2~..-oo, o.oo ·o.oo 626.06 295.00 629.16 629,'33 25.fl'- 3.10 · .1,1 .ei. .ell I 
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1-•J 6 

TIME VLOB VCH VROB XNL XNCH XNR WTN F.L"'IIM SST~ 
SLOPE XLOBL XLCH XLOBR ITRTAL IIJC ICONT CORAR TOP'~I(l ENOST 

• • 
• 1, 4594.00 2.41 613.51 613.51 o.oo 613.75 .24 .65 o.oo 612.70 1:1• 

-it 3_. .7_ -• -· ~ • 612..]. 

• 1, 
1.05 1.92 5. 18 1. 92 .060 .040 • 06 0 • 0 ::,0 611.10 J82.3b 

.020247 32. 32. 32. 30 8 1 o.oo 29.2°9 411.65 ::1• 
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• 6154.0.0 ___ -

' ' ". --------------------!;~ 
1.05 .09 .21 .06 .1170 .040 .070 .050 612.90 '" . " .000004 1. 1. 1. 0 O 1 

_____________ 1:;I • 
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• ' I " ' ' j• : , , 
, 4i ' l , ' ' ' ' ' ' ' ' ' ' I ' , , 

' _. :,... ___ f+,7_9.0 ••. 0_0, ___ 4_.5(,_ __ ,_"6.l.9_.".4_6 , •. 0,0, __ ...._,_,_._Q.0,.;......,...6.L9~4..6-.....-: .. __ .,Q(I---.,- · "~Jl.O...,.... ____ o_o_~bI.5. • .10,_' --,..-..--.-,-=~---.,......,..--~---_........;_.._, ___ -------...:..I 
' ' ' I' ' ' ''' ', ' I ' I ' • ' ' ' 1' ' ' ' ' ' ' ' ' ' ' ' .. , t"' ": ,, , I.' 44. 16. , , 26~ , ,1. 133·.' 1'01. 16. ,', 5 0 • I$. 615.30 

•' -· 1·, 1.1s •. ·.12 ' ;26· -~oa- -·:0-10.- ,~,040 ,.010. .050·. ,61·4.90 
1
368.00 

' ' ' ' ' • ' ' I ,, I ' ' ' ' ' ' 
' i' I ,, ' , ' 1

1 ' , ' ' ' ] I Q , ' ! ' ' , 1..;....--.. - •. D 0 0.0.0B. · • ., .. _, ___ ..J:,.-,~---··l ---- .2- , ______ ,_o_ __ ---+ ____ ....,.._......,.u..1l.0.~ .. ....e3 .• 26-.. _!,Sl .• .25._ .. _ --'--~------. 
' 45 , ' I 

________________ ............... ..,, __________ _ ___ ..:.. ___ ·---------·- ---.....-.....•-----+ ......................... _____________________ _ 

~!,, 

'"• 
•·1: : 1 · 

• 1 47
• ' '11 1 I 1 I :t • 'I !:.\. 

I l I , 1 11'j ,. ' '1 I ' j ' ' " I '" • I' I ' '' !, ! ifl ' 
" t 4e ' • • f ' 1 ~ ' ' ' ' ' l ' ' ' , I I ' • l ' ' ' ' ' 
j' ~ I -.,.......·~ , ,, , , ,............,~ , , ~~~ 1, , , t>-~------~----~~~'------r'_._....,._.............,.t·~--- __ _. .... ,.,...~ .. -~.,_,,_.,_,!_ __ ..:., ___ ..,_;_;,._:c... ___ '-', ______ ~----- ~-,, ~~' \ 

,. ~" 347·0 ,f-NCR,OAG"il-1ENT •,STATION$=. , , .'0· 1 ' 4'60.0,' ,TYPE= 1 ·',TARGET= ', ,4•59,999 . 'f 
• ': , 47.91,.nb' .:·i: 1~.·26,'. :•~1·9~;4i,', :

1
. o.oo ·11 0.06 ··:6l}i'.46! :>oo,. '. ';o:o .-,.-.oo, 615.20 . , '.,e, 

' ' ,, '· 'l '-' '' : - 9 ' 1 ·' '·5. ' l "'" 1 ' ,, - ' ' L '' " ' 15' 3 r,.. " " ' · ' 'f•, ' ' 'h--4~--'-'-----44 .• ,....!l--:...,.~-6+,---~---c;.. 1 ................. ..c __ .,......J_ "--1.1..~ ............. ......!...-. . .c:,.....J •• ,-...,.-.w.. 6. ' ' '-.U.-~----t.0., -·· ~---~~----..:....,:....:....,.; ____ '"--- 1.:...........-.. ' ~ ' j 
2 ' j , T , • 1 ' , 1 1 , ' t ' 1 ' " , , , , , , · , , >Kl , 1 

, ', '.,,, 1;15 ' .10 ;43 .06, .070 ', 0 040 0 070, ,050, 613.20 , 367
0

43 »' "., ,•· ' "I I 
•

'83 , ' I 'I I • • ,, ,, • , '1 I • 1 ' , 'O. 

, •·:, ,,, ,;U00,01041 1,1,,, 1,' 1..,,1. ' · .. 1., ,1 cl. , <' 2 0 ' 1 .,0.00 ,,,/33 0 83 4;:il.261',,, , ,, ,, .,,f-:". ,.,i: :•.,,:',1,1,,,l•'i',"l, 1••111 , j: 
i• J ,'>4 • ,.@ )'I,,, ,..,. !' ,,f,1, I',,~'!' , .... ,.i.,H,.. ',,~ .. , •• :, t' ....... , ',. •. "' • ~ " ... i,..•. ~+ '1 ~, ·i--~ '\ ,. ',•+.~t .., .. ' ... ,, t 't' ' 1 i .. r '"1'' ..... I', 1,,' •·:'I'' 'Ir" / - ~, ~., ' .. +<t1'+l•t !"r',l' ,-:,·,"'i1 .. "1l1• •' I I ' 11 

,1 i ,, ) » ,,, , ! I,,,' ,, ' ' ' ' '...._.._.,___,....!,.., , t , ' -~;-;,...;.,_,,,..._.,. 1 : 1 ' .:-4,..... l , t I;' "'· /.l,,,1,,d, ~,,1,, II, 
' ~--.~.. '1 + .,, ;rr-.-,,_, '', ,, ,,:· 1 '",', 11 - j ' 1,i\' .....,.-~-.. -- ',' ,,, I ' ,,·,,,!,' ',, '1" ~::-:·1; 1, I ' • ·-;-t'~':~. •--,:~ _....., I ;·1 ,, 11 

," • , ' , 1 jl /l"; 1 ,t ' 1 I ,,,', d,'• ,'' I, )' ,• 1 , I "'•I 1 :• 1 •fl I' ~- t•, 1 'l'l' I, , J I , I I', , , ', • • ,3 ',I J 
' ' l l ' r , .I I ' ! ( • ' ' ' , , i ' , ',j ! , ' l l ' , 1 l, ,, ,, , , •, ' 1,.,; 1 !,, ' • I l 1 ,,• , , 1 ,, , ' • , Ii I , f , ' , ,' I I , / ~1 ! 'llf 

·•· 611t i1· I J, s·oo· o.:•,oo 1'i111 4· '66'•l'ir·1·6,19,i.,46'·1, ,.1.1•10,1100·1 h,: ·1,J o'- oo1t•• ,1,1,·-19• ·46'!,1 iii .11•1 !111 o·o· .,:,t,,t.111•1,,•·oo ,·.·1 r··\tl,011'1111'"1·0·,,,o· "oo··. iir,,1111 ·!·'•'1·:i, tj '1"•'••'•,J j ·,.: 11• I 1,1, ·• r·, , ' 1 ;.11••1'" 
I ; ! ' I,, I ' • If '! • ' '!I l • ',, ' • ' l t'J, i ' 1, • !' ' • ' ' ! '! 1 ·• ' ,j ,! ,'.. ' 'I ' 'I • ' ' ' ½ • ,. ' Ii ' '' JI ' ",, ' jl l'I • 'j<l \ • ' ',, 'j.. 1' I '\ 11 , ' I ' ' \' ''! 1 ' "1,'d:' . i' ,'J'~.·~.'•i:,1-:.1 .. ' :in:'l,tl'l'fl•,,'.:-;:;_·1•, '•I j ,t10, I .~11 t

1t•o'" l'•l',1' 3':,, \ ll,l~,n.·1''',1 1·1,1·,,..I·• ,o1.1•;1,,,,'Hio.1,'1',,1\'·")no'ofi,''i.·,,·.,,1 +•"Jj,' ,1r1,,1,,1 '1' f1l,l1 ,·,1,, Jl•jj1 ,i,<fil 11,, ' ' 11,,,; !,''•:•4~,··, 
~ l, ! 1 ._l.;...._.:~, • , .~eL-U,l:.!-~ .... ,!..U!e'.l.J_ ........... ......i...L_-,.~ 1 • •• ••• _:..i4114,,,,;-o+H',~• ·• ,, 1 11 • ..:!!..!+l ... :!.!..l.....__....._1,_._ ,, i ,_........ti •• ti ',;i 1~ •• ~~ • .b..L.1..L.e_ ...\.ti~ ,·''I 1, ,,, , 11' •½ •,!' l r, ,.,1, • • ,,11,, 1 1, ,,i,, , , .' 7 l,' , 
)1 '1t 11 ·: ' t; 11 . I ll l'tt: l!/41(:,, it-i' ( ,' "0 •I (i'o'T' qo1 :11 l 1'i•11: yg: :111 ·1 i 1;1 lo'1110101a1~· I' f·1 I Jtl•(ri'o ":,, (: ]'1,1 JI ,)04'0 qr'11\:)114!! L :•07 0 '{\:11 ;·1)1;11 .. ll'61,~qr11p,1 1;14!!'. B'b: ~1·;111 ;·t3"'ll'':J611•1il!!i;-1,II 11111·,1t1:1•,11J•'•1q, 'j :11, .. \':f !111 l I,,. 1'·:,1/ ,: 1!1lJ:· ::,:1 •1;;•, i, 1' '1," i;, 1l ·;111 . jl. t\ 11)~ j 

If··;' ri· ·,:·llr,,.11'1 ''ti.' '.o o·ol·or10 .,' 11: ; '1.-; d'c?' i 1,1:::d•:1/. 2 o 9' ·_, l :':. ; . , ·2· '0~'9 ,.: :,1·,, :i'!,'1 i~ ' :,,i), .. 'i•/1,/i-f i, o·Ji,.i:1,,, i• ,":,i:., ,' i, :,,' · .. ;: !~'· -·c'i'g'.'i:111',:i11~•9''0•:1,;;,·f\ ,: ·l111i1l11!•7' -~'·'•'9-·4 ;1 ,1,J:llil11i,!l 11: i:11i1i!ifi",,1j :,:·.1<:1 ,:1;),1;1;1!111~,111/1/l(i+1::,1r: x,';1,.: .·•.l:i1,ii1lli;, ·11·11fi~1i , . ·1-,11~11·, ' i l"i,.,· 'l,l"j" 
I , i., 1;1J·J,' 1,1 1, 1

•• ,q 1 I,n1-, • , .. t, .. 1 • 1 ,1" •1 • I •,1••· "• ,• 1 ,::• 1 ,,, •'1 ,•.c 1 1 •• 1v·• ,1 cl, .w, I, ''°• ,,, , ,i ·: • ,; '1:'.1 1 '1 ;. · 1;• , 1,J ,·1
1
111111,,.•,1., '.ft' 1,.111 1 , \ lj1j-' ] )I I I,' I ; •l• , • ,, ' , ' ' 1 ' ' 1 , , 1 ' ' ' < •' 1 l ,, , I I I I 'I , , IJ ' ,, ' l , , , 1 , ' '' ' t 1 1 1 fl! \ ~• • 1W1llU I 111 • ,. l, (1-Li ,'11,1 iU1Jt,,J hHJ.u(il, 1 • , 1,1, ,,,, 1 "t,Jl11 1,11 11,111 ,t,,. Hltl 1,, • 1,1/1 ,]11,!.1111 1 i ,11 1JI, ,i 1!1 ,,1111 ,.,,,i 11 1,J ,HJi,, 1!11WU11 H\tl i.1t,,.1,1J.,l,I iJtliJ.i ... 11 1., 1 ,,1r, .,1 J •. 1 .fl! .li ·"'· 11it 1 1, 1 ,11J.,,1I.J I ,111 ~ 1,i" 1 , t, 1, 111 ,li,,1 11rJ,• 1rn1 , 1, • It•· , , . , ,J1 , , , • u11,t. ,1 , 1 ., !I !Jl'1 1111 1 , ; ill· 



c~.,~i:'e.:-::". - • -;:.. -_--;f-~ -; . * ;; -~ : : ~ ~. -•-- -

i-\}}l J- .. 
~~:_- -~ -c-!, -:\ ~-- -t, ~-_:_ -'I 

' 

-,P_·=-~-~~ .:~_! . -
-- _:,_•·ff 

~J. ~~;:; ~- . 
:,-_;___ -=-~ ~ ~~:; --- -

- -~' 4'°":.-
:,_ -

r~~:~~ ~i-:;_= ~ .. 
":!:---- -~.~---:-~ ~ ~ 
-:_ :.- ...:...::. { ---~- ::,_·~ ~ -

% 
~ ... 

-
~ 

_. -:--· 
•-=··--~- ---~c::-r..--

---

L 

_.,_ 

-

l -J - --

-.-

1_ -~- -

i~:tl 
1:;firh 

i-_ 

I -
j J 

· 1:. _-. 

:J 
.¥ 

-~ -- · [ -

-_ -: -l -lii£j~--
?:~ - ~r;=-/ "f · - -,-

~-{t:tJ, 
I't;. ·1: 
.. ~ ~- I ,
=:' ~-- - .t·-;-_"' 
: ~ '#t""S:. ;:. ~ 

·-;ti~~ 

e 

~-:;.-;,: 
p ., --• • 

• 

J 
' 

:f 
l 

1 

• • ' 0 " 

-

--

--
--

J -1 
I 

l 

t 

1--
l 
j 

- C 

- I 

•• e 

----. 

• 
I 

I 

! 
-I 

" 

I 
I 

,.,G 

• • • • • • • • • • • • • ' :: 0 "' "' .., 

I 
' 
1 

f ,-
r -
t 
I 

' 
~ 

" 

I 

j 

•-~ • 

• 
• U1 
0 "' 0 w 
-D - 0 
W• _,,_ • _,,_ _,,_ _,,_ 0 

w "' • 0 

"' 0 w. • 
0 0 0 ,,Q 
• C • l,., 

0---"' "' -D 
w • _,,_ • 
0 - _,,_ _,,_ 

a,• ,_,, 

"' 0 0 
W• • 
co 0 0 
• o• 0 

• 0 
0 • 
--,oo 

.J:'- 0 • 0 

0---• -D 
C [\] • 
,J::-- C Ui 

0 0 I 0 

• 
0 • .... 0 0 -0 .... 

0 • 
• 0 • 
0 _,,_ .... 0 
0 -0 • -

J' ,,_ -w a, 
• • 

0' U1 0-- 0 
0 ~. _,,_ 

WW O" 
-.JNQ"\N 
....... -.J f\} ..c
l I ~ I 

...... tJ1. 0 
.i:,. ..C- 0 0 

0 

• • 



-:.. 

- < -

-- - -. - - ":- - - -- -

_-_ _ llllll lllll llllll llllll 111111111111111 ~11111111111111 ' ' ' 
111111111111111111111111111 IIIII IIIIII Ill 1111111111111 

-· , - - OOBREAKOO -: - ' - - - -

- ,2) STUDY NAME: -

- -. ' 

- -- - 3}WAJERCOURSE: 
- - - . 

n /"\ 
· - ,-, 4) b_OCUMENT TYPE:- _...:..;:l u'-'fy_._R,___ ____ _ 

' - -. - : 

I i i I lillli 11111 
-~ - ----



ie C 
C 

C 
C 
C • • 

• 'I 'I 
3' 

• • ' ' 
' 

C 
C 
C 
C 
Tl 
T2 
T3 

7 
00 

2443 
9260 

15250 
179$0 

1046 
6264 

MUSKJ::GON L/IKE 
MEMORIAL ~0AD BRIDGE 
FEN~IER RQA_I) _BR_IDGE 
GILES RO~O l:lR10(lE 
CONFLUE•\ICE ,: IT -1 TRIBUTARY 
'3UYS flll~O APIDGE 
FARM LANE 

LAKETON TOWNSHIP,~USKEGON COUNTY 
1 0 YEA-< FLOOO 
GREE 1~ Ci=lEEK I(, TRii3UTA'lY 

• G 

I :1 
I', • 
' 
' 

JOq N0.5555-34-01 Oll'.02 
,, 

STREAM ' • 3 

' 
" 0. 

ii ' -10 Jl 2 SA0.9 " • 
• 

' ,12 1 -l 
., 

R 3 10 1 1 12 4 I" 

" NC 0.10 O.OR 0. 0 3S 0.3 0. S i: ·, QT _ 4 523 825 q:; 0 149() 
' 
• 

,,I r=r' , xl ooon 23' 400 514 .1:.: GR 587 .8 0 5R8.2 1 UO 588.9 200 589... 300 5il:i.:> 3SO ::,• 
2.lil... 9 4 4 0 ;, 7 4 :, "i ~ GH 583.0 400 SRO.? 4lu 579.1 420 
582.8 514 585.3 
582.3 700 583.3 

514 
725 

''.] :1• •\., GR 585.3 517 5'12.6 517 5R2.2 600 
'"r-!R 573.1 - 4RO -575-;9 490 580.5 500 

a GR 583.6 733 585.4 742 583.4 743 ~ 
--- . 9(111 11~11 ,'-1':>U 21 e 

-,-- ,.,. .____ ___ 600 !OS() '-l50 1250 , 

4 4 ·~ 1 o .0--5-9-1-. _9 ___ ?_1_1 •---5-9_9 ___ 0 __ .!.1, 2;·0 s e:; • o 3 o o 1;, • 

361:l 583.fl 400 584.9 500 5A3.2 516 "11 

531 577-~ 540 577.2 552 578.6 ~60 ~ 
- - 57U 5'14. l 583 5R9:9-~-•--5CJO .R 700 Alli..-· 

•,11· .... 
1n c; l h 600 1 O' 

0 scio.6 
310 5'32.2 
521 57/J.O 
5~6 582.6 

_. ASb 591.? 900 590.6 1000 590.6 1100 AO I) c;qJ .5 
_ L,110 59] .5 li,Q_0_.......22.l_..Jl~- 1500 5H9. 7 lg_Q_Q _________________________ _ 

•F\ ;; '-~~~ 1 rcsn · , i;n , :so -n -"-,; 

5 I) ':>IJ c, U ______ ...,:-,.!JO~oc_l!..'>2----------------------------------,. 

1290 591.2 ,--
,v 

':> 0 
X3 
NC 0.02 -0,02 0.019 

I"' e1,, 
5213 560 

\": XI L40l 23 5'11'1. l 549.5 'I 1 _ -,---J.1 _________ ,. __________________ ~-------------
"' 81 21 o.o 596.5 o.o 100.0 593.3 n.o 200.0 591.7 o,o 

.,, BT 300.0 591,1 o.O, 400.0 589.9 o.o 518.1 590.3 586.7 '>23.l 
·" 8 T 5 9 0 , 3 58 6. 7 , 2 13 , I 5 9 µ. 3 58 6. 7 53 6. 8 ™•-~ 5 8 6. 7 :;; '!J>_,..a...,__ 5 9 0 ... ·l------·-------,..--------------;--------, 
I
" ST 586.7 549.5 590.:l 5d6.7 600.0 590.l '0,.0 100.:0 '591.0·· o.o 1-

.,,, i:JT 800.0 591.7 o.o ·900.0 S9('.l ,o.o' 1000.0 592.·2 o.o 110<:i'.O ··~,;• 
I" BT 5'92.0 o.o 12QO.O 591.B o.o l"lOO,J!., 591.5 O.O 1400.o 591, s 

r.

"' tlT O.O 1500.0 591.() 0,0 , ,, 
• ' · GR 5CJ6.5 ~ 593.3 lOU ' 591 •17 200· 59L 1 300 ;:,-S9.9. "-00 ~· I 

' GR J;>2,'2_•3 5113.]) 58<1.4 ~l~.n~) ~77 •. ~, 52~~ • .J:- 576.6 __ ,,;33.L,= .. 577.,; 536.8 ,·------· _ ,~·, 

I
" f3. 581,2 54~ 581.6 549.5 5'10.3 549.5- 590.1 .600 591.0 , 71)0 

•" . •~P·s,cir:t ··aoo - 592.1· ... , .• 'i.oo ,592:i--mO'tr""-si;i2.o 1100 ,·s9LA 1200 __ ..,__._. .. .. ___ ··-----·--·· · , ; • · 
"~• GR 591,5 13Q.Q. 59}.3. ; 1400 591 .Q ~ 1500_, __ ..,:_~,------'- -~·· ------·~---- ~- - =zj~ . 
<O .,, ,,q ''12442 ., 22 ' 5QQ 531 0 4; 41 4} 41 ' 1

, '1, I ' 

. :,. " ' l:l T ' '2 0 '. , o • o S g f., • ,5 0 • 0 '1 0 o • 0 5 9,3 ,; 3 0 • u 2 0 0 • 0 5 :H . 7 O • 0 . , , ·., = • ' 
: ·\, ''L---~~J ob, o .~.l.!} __ ...... ~..!!- 40 o. o 59q. q . , o,. o _so o. o, 5.?n. J · ~86 ,,7 ~?'s. s · .. ____ , . · 

•~"I 8T 590,3, ·586.7 . :51.l,.b 590~·3 586.7 ·S25.5 5'1l).3 !'io6.7 531 .• 4 :,~l0,3 · I~ • 

!\ 'H'·S86.7 ,600.,0 ,590,.l n.o ,701).0 !'>91-~ o.o aoo.o 591.'t , .o,.'o. , 'l1 • 
, ,, . ....JD: .900.9..:.,.~--?.:~..!.l.-, o.~1 ..,J.J/J!.O,,<L,_,i.92~L-. ,,q.o :~1l.Q]J1JL __ ~.., .. Q .. _. __ Q..~U~oo.j) ____ ............ ---'--·-·-- . ... --"--· ·· 

' ":' f;JT:'59.I.B: ,n.n' t:;JOO~() '591.,5 ·, o.o l,t,o·o.o, 591.:, o,.o l,'500.0· ,,, :;-.1,.0 I ,!','. 1~1 ,' 
,e1so· f!l BTl,j :0''0''· ,.r .. +lV' ~1 ,,\,1._1'' , .. ,,, ,1 ' ·,9,,1' 
,' ' ' 54 1\ ,~{ '1 - ' ,~L I ,, ! ' ' : '1 I'''~ ' ' 1 ', t 1, ' ' • '< ,_ ' o ' ' • ' ,;' • ti ~., ~ < ' \ ; ' I I •' ' • ' ' (7\ ! 1 1 

,
1 \),'1·- I ~,·~96.5 --~~----~~~_,.,.. •l,QO 5q1!.]_,._. ?.00· 1 1591.!.} __ ,,.,., _ _,:r. . .,30Jt_g_~.!.>3~~9 1

, ·'~L-~.9.,,_.__ .. _'.,.;.. __ ,_ .. _~.----•~-~--:..... .... ..:!:--.~--_;--~-J_._.,.,.,:l.~----<--...... :•..,....:-' ' .. ~;....:_, 1; 

:i•· ", i1 ,,•,'·':·r,1 G.R,:~,~,£;:::J,:,~, • .JiQ..?.; ,' s~o!..1~· .. _f,t,q,.a.. .57;-~,;.!-.. .,,?~.:?/i/,_;,._ 578,,4 ... ,.:,!?)3_,,ti.,.;_: ... -2.~.Q .. "'a.,_,;,;\g,:fi ..• § ... · ,: ... , ;·,. '· · ·. '. ·":,.' '. ···.•i·,'-''_,,. 
I·•·~ '• ,..tt,,1{,5°2'''1 v,i,·~31 '~ '• ~90• /' '5"'1' ,;_ <tl-t"io ,it.· \ ' l"'l"() .. 1111 -~"''! (J f,'/01) ,., i::t1 1 'l '' ·:a~i~ . ,, ,I, • I ' ' ,, I " 1.1 'I' 11 .,,, ,,. , t<i, "'··· :.:,. ... ~,;, .... ; .. ,, ... •·, ... -·>~.u.;. .. ,..;:1~ ... ,:::?;i..,;.;..,7;,, .. , ..... 1,,.·, .. ,~,.,J,,., .,,,:,,;,.,,,. •, .,,: ,,,.: '"-!'~• ~:,·. ·'-'. ,.,,,, ,,.,., ... , .·,· .. :··. , ,,.. ·' .. , ,.•, '". ·'· ... ,. ,: ··: ..' 

;1, '(~7 ::,, ··1,,,' ' 1'$,92i.1 :. ' 1 90(1 1 L169?,~211~ 1·10010''. J592•.0' I :,;1,Jl00·1,.~~l .. t}'1 ,,l?tlO·:' !,591,;~~I: ''1,;Hr Y', 'l,f ,,,~ 11'1,f,' l ,, 
1
••" l•· J' ;;1 ~ ::. ··:: . ' ,,',•r •!~ 1' 

1
,l{ 

j/ ~.-~• -,.,..,.,.;..._:,---~_..,_-,,-t_ • .:.,..,,., ..... T-.... u~-•••••~~-•_.;........i--,.... ........ -•,.,._..:_,...._...,J.a-,.~,.....,~...,_..._.~,--~_.!.J,..___j _ ___.,..,,...,,.--..._,-...,.__....._.__~,.....,-... , ~ • I , r \j \'''' Ill' 11/1 ,, 1, 11r l(II 

','''· ·i:1.,1•·, ·~S~1~j 1.i,a::i \,l4f)O /I 5fJ,.:(Jl '1.,soI0/ .. !,, '•,1 ,', r ' / ,,i,, ··:1
: ,,, I',!' ' ',' ,, ' 'j< j 11 "•··11· 'r

1i' 1 ,l!11J\"•1,'',,
1111, 1'l1:: .11•,' '\',J,·,1 1\J'l' 

.. l :e·1;1J1 if I I,; I l I ~•/ I :'i: '' :l O '~}Jr/i11ii, .' 'h ~;·b .1,: 1,"!t/JHo'1~ro 7,,IJ!" /Iii!: ;/:;};)ll/11!/ 11·~;1•, :1. ;1\~ .. ,/ tJ. ,' I' /\ 'j' y:'. i//'l 1 (> fr' ' ,' ' 1·1·,, '·d' ~ 1•il:,; i:; 'jr. ,i ,' l \ $.:1' f .;· •,';, ; '' ·: ' ,I ' 1 '1 i ' ' : / ' 1 / 11 l jt .):'! ;1::~:ii., ii' ),1' !.,,11 ', '' i,jMi, : "j,~1 •'\ I'. I' 
•j I ' ' ;/ Ii ·t ll{ I i' !·111~ J '1,!· 1•l ,'"\'i' I "'1 t1,' i ' •I ,. .. •h1•1!f 1:t, j' 1Li 1,1h1l !,1lid fl \jltoO o· l, qpJli,:\1{j'li!111

~ "l'l!1~hltllJf;1,1 ''.• fi 11!i•r:!iP<'j!J 1if l1}lli.ii1n .l1J1;1!n:!/1: 111111 ,1fop;1J::1'ft,i2·1ti'11:limtfo1i1 ·1:11;,:11!,c,1 "1t!1i1l 11n1/~!.l11,,i<1:P1•!/:1l,11i,1iir1i1,: 1 -1 11;,{,1,i l,1·11//, /'I" 1'1!( ... J: ,I \' ," 1J1l,.1,i 1'. 11 .. ,1,,J If I 
11

~ ,l • ·,j :l I '\jj 1¾1 
,j, ; 1''

11 !~ •;jiil! 



A) • ~~L.~ bciG~' ~e1.u 
Gf"'5 ·5.4 o 591).6 100 
~; f!2.2 31() 582.2 36iJ 

1 G',. ~e1.o 521 ... 12-,?..,'3 .•.•. o .. ~~..! •. 
• 5 85, I 

59 l, 9 ?. () 0 '3!:l~.0 
583,A 400 5H4,9 
577,6 540 577.2 

• I 5 Bl • 6 5 6 6 5 <I 2. 6 . -··? 7_0. 
I 8 592.1 800 591.5 BSb ~•7J. • C.: 7\/V ,.17V•' 

',84,1 --- ~83 589,9 

""" ., n n n c CJ I\ h erf/ 5;~:;~ 1200 591,2 1300 -·- - · -- --:,',11,':, l 4110 .,,-11.0 
3;? 32 32 

• 
i• 

25:73 
GR 596.3 
Gil S80,b 
GR 580.8 
GR 581,9 
)([ 4243 
"JC O • I 

18 
0 

105 
2n5 
30':> 

O. l 
"I XI 6293 15 

55 
5'!9.'l 
5f!0.3 
5/ll,l 
583.O 

0.045 
220 

305 
21 

125 
225 
3 2 5 

9B 
582,5 
5'3il ,? 
579.3 
597.7 

147() 

1950 

9 El YP 
55 5>l2. o 

145 580,5 
24~---~79,0 
345 

1571) 1670 

1900 2050 

?40 .J;iR.3,0 300 
500 ~8J._2. - 516 
552 7,8, 6 c,f:, 0 
600 c;go.8 70 0 

1000 S90,6 _U..Q.Q 
1500 s,w. 7 16'1fl 

0.01 
-o ,2~ 

70 Sill.? 85 
165 5/:!IJ ,5 185 
2 6 ~--2 8 I • o --------·~ Ft5 

0 ,,'56 
.,...._, .... 

•i" GR 5'99,4 o ! 
121 ,::. D i:;, O? 

1 
-. r") n .;;::i ;, lJ • n CC. 0 ::, 0 U • f"\ C. ,') f ;;J t1 U • ~ C '+ ':I ::, ,-, ~:: • C. 

i87, 3 
C. c.; ,.., 5 n A " 

585,9 80 583.4 90 51);~.3 165 
580.F< 237 5A0,9 249 5q~~.2 .?ll.Q., 

I
,,,. 1,t1 ::>M,:l • .:l C6', - - -

• .• )(1 8923 12 
- - 5'l5. 2 

1 l l 
5'l7. n 365 594,8 465 5<,6,4 

2530 2530 2630 -0,.07 
~!.) c:;.oa ,_ n c,or.".> .::r..1". ;...i.-,r:J. :JI ;::,ry;:, _,i~ 5.<\6. 6 _37 5 8 5 , .. 9 .. ___ l_LL ____ a9,;i.,.:i. 

•
l''LGR583.b l?.O 
1" GR 598,1 241 
l,a )(1 8993 

X3 
Xl 9143 " er,, 

5'l4, 0 
59'cl,6 

60 

!
' X3 100 
2 NC 

• , Xl 
• )(3 

0, l 
9180 

o.o3 0,1145 

109 

.,. Xl 9193 
900 

5Fl4,6 138 51l5,5 141 5.-)9, O 

71) 70 70 L,.J!.I.-..... _ 
175 

15 n l 15 0 l '5 0 -o" /5 
1.J <; 

37 37 37 -o., 19 
l.?.e. 

1450 
11 13 13 -o.,oi; 

4;:15 

l..L.. 
185 

\ I' • \ 

' • 8 
~ 

:1. 
:I 
:I• 
' 
,',1• 
'I 

',. 

1·:1• 
" ,,1 
:,111-t 
lo 

-----· I , 

j ~. 
'" 
' 
' ". " 
" i". '31 

,32
1 

'1 

1:1• I
" QT 4 505 79f

~ 
X 3 ··- l l 2 _ ..J,.!,.12,__ --------·-- ,_ 

, NC 0,02 0,02 D.024 . "' 
• ., )() 9194 20 2'l3.9 300,l l l 'l . =i• 

" 8 T 1 b O • 0 6,!, 6 • l !!..!_ 0 _LQ.Q..:i.g ___ .....§. 0 7 • 7 ....Q_,_9 2 0 0 , 0 _,, __ '?151 • o JJ_,JJ ' _ -- ~- ., 
(' BT 293,9 ~94,9 58/i,6 294,9 5<:l4,9 58:\,0 296,9 ~Y4.9 S~F.1,6 291),<, , :• .. •r.: BT 5<'J4.9 58/l.O 299.9, ~1,14.9 SA6.6 ~00.1 ~94,9 51:16,6 ~OJ.l ~94,9 .,. 
. · BT ~.O 30dJ...J ... _594,9 ..J? .. Ba,b 3(1\;i_, __ l _ _;j,24.'z._ .... 51¼1:l..JL 30b_,.__L_ ?9~'-•i!. . .......J5..Jl.{l_,_!;i, -·----,-.-- ----- ____ .,_ ~ 

1 ?t:; --- - ..... ..i...-.,, --

" ·BT <+00,0 597,1 0,0 500,0 604.8 0,0 f>OO,O 612.4 Gl,O , . ' , "' 
•l,. Gl;l 616,1 , 0 , 607,7 100 5':19.e, 200 594,9 293.9 5f!4,;6 293,9 · . ~-

" , G H 5 6J!.~.S.. 2 9 4 • 9 5 R 2 • 6 , 2 Y 6 • 9 5 8 3 • 2 ,_;_,,_gJ_~_f..2,___,-2-,11. lt...J'.? _____ ,?..2_,'l • 9 ...28.,(:L!.F,,__ 2 9 9 •~'?...-... --- , __ __ . " 

I
" ·GR 51:j6,6 300,l 58'+.6 .:fo6.l 583',;?. 3()1~1 582,b•. 303,l ·5/l31,2 '30':\,1 · ' ' , 

• "' . GH 584,f.i 306,1 594.Y 306.l 597.1 400 604,8 ",(IU 61~1.4 600 ,' · , · · ~•· 
.,, .:'\ .. L ... _9259 ,20 __ .,_:?'13,L...22.£ .• 1, •§5 ..... - 65 ____,6 2 --------~ _. ,f 
" · s, lo 0,0 616.1 . o.o 100.0 607,7 o,o· 200.0 5q9,1:, . o,o . • , : ,. 

,, • '.' l:H 293.9 594.'l 587,3 294.9 594,S! 5B8.7 2Yb,';I 594,9 589,3 2'l8,'l . , . . , ~-.' 
· .. ' · ''.~- e I-s ~ 9 s a s • 1 2 9 '! . .JO.L 5 9 4 • 9 s 1;17'. 3 3 o o , . .L...:.,.s 9 ~ ,.,'L,..__:2.!a2,t.2_:_..dJJJ~!-. s 9 4 , .. 9, • , . · ..;.....- _ : 

.,:• ST 5't<8,3, 303.l 594,,9 5Bl;l,9 305.L, :' 5'14,9 588,3 '.3'06,1 594.9" ,5'16.9' . ' ,, . ' , , ' :,, ~ , 
... 

1
,, l:lT,400,0 '591.1. .0.9· 500~0 .604-,8 9,0 '600.0. ~l?.4 ·-?,u' , ,·'.,· . ' ' ... ,·~•• 

",..._'.. .. ~_.JIB !?/6, l O ~.2.1.~--- 100 !:>9~.,.~..,;_ ....... ,_.?Jl..lL_~2,i ..... ."L..:~;_293~..9 ....... t--~2£i;;,J.""l.~~-'-.'ii.,;L...2---.....: : ,' 'I ' -- ,. ___ :....- .. _, ' ;j 
. "i LiR 583,,9 294,g 5!p.3 ·~96,9 583.9 298,9. 585.3 , 29Q,9 , :587,,3, 299,9 .' , :. , .•' · , , . ' ~I,', 

1
' •1•7•,·' Gk 5A6,9 : 30-0 •. l ,564 •. 9 3,00~.l ':5A3 .• 5.' 301.), ··5'8;:>,9 . 303.,1, ',"583;:s.' 305;_,l . · .' '. · • , , · ' ", ,' ,," "•':,· 

, .. i ~-· GR 5 s 4 : ~ · : 3 n 6 • 1 · 5.9 4 • 9 , 3 o 6 • 1 _::.,_;.§.JU .. • 1 • 4:.1?..Q____ 1, o 4 • 8 ___ ;; o o ... si.JJ::...±..:.~.-~JL9JL .... ~ , _ · __ •-+ •• '. .. '" , 
~. 1 0 l O O 7 ' · , ' ' · · ' ' ' · · · ,., I' ''I ' ' NC o. ' • • I ', .. •• ' ' ' ' ' '· '' : ,,. • ' 1 

' ' ' l ' ' ' ' ' lt1 ' 1 

• .,_ · Xl, '92~fl 12: 1111 ,,l'cl .. l .1, 'l, ,-p,.7. ,' . '• .. ,' ' ... '·· . .,.
1
, 

·.,' , .. xs 4 591.11• 1 S9<;,29 0.06,0l 5/fT.20' ' ,___ '.,, ,,. ,, ' ' ' ·' · 1 
,·. ' ', ' ' ' ', :, : ' r __ .,.....,..,.,..__,.,........... ......4(.. ..,_.,. •• ___._,__,...~,~,_ •--' -.....-~--•+< • ' I/ 

· ',' , ,GR 599,f,, , I) 587,6 41 566,6. ~7, 5'fl,5;9 111 .$83.6 , p3, , • ·, , , ii : l•.'·•"i 
,, .• :•1,, ,:Gf.l .. 58'.l,? .. : • .l?Q 51}4.o· . .121•·.59~,6-· J,I.:}8'/• .::;a5.5, ,, 1141 .. sH:9.o:\•·1A5'·;,•··• •, -,·····- .· .. , · · · ·-,;~.,--:•;11;'.•+ 

I • ' 'GR "'9° l 241 ,5h9 6 z4w ,., ' ' ' .,,, ' ' ,, ,·, ' ,, ' '·' ',, ' ' ' . I " ' ' l, ,·' ' 11'· I, ,
1,1, I ,_;, r., • ~ , '"1 " 1;;·1 1 < I > • , '' I ' • , , , I •,,•; <, f I , , , L.___,, .-.. .;;.;..'-.-:::..,,-~...._i,..~---"'•"~'~"""""M• ... ,....,_c.:::....:,.::.~..,.-..,~-M•N•-"'="---~-----· .. •-"-l-~-i-J,-_,_~ ••. __ ,.. _ __,,..,. __ ~-n.--i-,,....,-,_,. ___ ,._.. ........... _,-..,..,_., . .,......, ,· , , ,, ,·· t~ j 'j 

' ' r-- , - · 9 7 , ' ' ' '· 'l 3 ' l " l "" ' (l "" . ' ' · · •· ., . -- ' ' ''!~, ,·• ,' Xil 2,;.:J ', ,' ,,•i 1 
' 1 1• 11 ', ! ,- , .;, > I 1 ';• •iVr.;1'j,,,',ii1 •;• jj' • ~ l l ,1 •,('i,•l ',•' ,f • 'i '1• • , ',,~ ,

1
, 1•1.,,;J11~JfaJ 1 11'11I 'e1'"! ,··•1' ·x1t1 •9':3ft} ,, t •11l, •• ::l ' ,.·,: ' ' ,' t 1"i, -..~' ·' d'l"H 1}'7' 1J-',,•1t, "j•i ,t, '', t111V10 ()~ t /fl I, '', I \·: / ,!,, l ''1'l .: ,; j t, ~ 1:·1,l ,, ' ' ' 'l' 1!:,, '; . I 1,' ,• i'\11 .. :•11,;~q t. '. 

• I 1,"j !• 1,f,•,,I 1· ~ \;,•, 'I'"'' ' ,. l ', ': 1.,~. 'i::•,1 , ~1•11•"i-i\'. '•' 1,\.1 'I' '!11 ,,,. I ! •,',,,I(: I' I'.' ', ', ,,,' I~ '< '/','• ,' ,, ,· :,, :•1• ·,,, :.'i, , 
.i'-• l:i s

1 i. ~~4-.......:.~L ., ,q;:16 ff: ( L 1 .tn 1 • ,' : .... w~ ~. -., ·, r •-J...l,~~uJi&~,~ .. 1,,:._2.:0..1..·1~S.L.lHl~+., 1 ·:· ••• ~ ' , L, r;i.e,ti, '1',,,f,, i,i vl<\.' · ~·. · 11 ,· :·.r,,:• i: 1
,·; ~ ,; •

11
:•~-,~~~::~ • 

1, '.: .• • ~.J~L., · · ·i ~~ 1 
1 

1
:: 

1
.i1"< 11'\~J ,,l :,. 11

:J 1 

~1 1, 1 ·.1 ,··.·,x,~;,•1p,160: 1
J,

1 1P:,_,il,3\. /Joof .:,~ 122·.: ,130~] .,'_.'f40p •1• 1400 't•f,,·:,, , , ,;·,1 ,1 ,i;·l:,:1.t,•,•·ii, 1 Hi,'!':J ,,. i,!,,41il;1
',:iJ:,,1., 1' \':.:i;,,·,.~·· .. 

1
/1;

11
• 1~tt,,•;,~f:·\ 1~.11, 1 \ 1 

,:·(•·' 1,''11 ,:x'31

l:11 1 '1 ,ll\:
11' i:",'' I' j '., '1 ~ -.1; ·:,,/. ,fr:)i,

1
, ,flj '/r•' ', ,,1 • 1~

10·(P l 11 '
1 

• : •• 1:111 1 t/· 1 
i •,

1
' ,·•i' ·111 1 .\ .,· • ,·rJ1' '', 'I • ',l:111I' I, ' ~ .:.,1 '. IJ 1 :''' ,,: ':i .'·' 1!J:1!11;,,:i;. i;J 

j•, J :1!,,,i1:1F!! 11 iii !11
) JI Hi~ r (:, o;B I :·o 1\ I 'ti:.:: j J )•i:~ I ,],111\.; A11:i1tl1l2:1( j)~1i)L1!1i!i:1,6 t1dr ,\J11t5~11;~l~,? ,t a:1i:/ ,,,}1,ii 01 {J11J1i:,i,,~•~l~3J•li.1'¢ll/,i !ql'\I 1lii•,j i(J'.~1111t111ll 1~::i'R:-:;1'~11tli1 %11,w1br,1,1j1h·f,}j:,1~,di.11!iJhl11iL,r;1fl1~111~0. 1nttl1,1l1lh,1111 I, h1Jil l 1! l ii ljl ' ' ' ,.ltfl I t,, 'Jll\ti i: l,\ ,L',, •illl 1, '. J LI •l "· 111 "•'1 ' l•, 'U~I ; 



• 
• 

u 

(, 

' I' • I' 
' 

bH -=>•::S'+. , 

GR 586.6 
NC O. l 
Xl 130b0 
Gk 610.1 
GH !:>88.g 
GR 591,0 
Xl 14790 
GR bl0.7 
GR 591.A 

1 I 5 
300 
0. 1 

14 
0 

157 
330 

12 
0 

1 l l 

5';14.<l 
581'1.2 

0,04 
150 

608.3 
588.9 
'596.5 

1 00 
595.4 
592.4 

I 1 l:l 
400 

172 
50 

16!:, 
350 
126 

60 
126 

51";,.9 
602,7 

2300 
607,2 
5'l9 •. ? - - -
6()1:l.? 

173 II 
59'•• I\ 
593,4 

1 c' (I 

44 0 

2100 
70 

170 - - -
390 

1730 
100 
130 

-

!:>8 l, U 

2300 
!:,90. 8 
590,7 
608.5 

1730 
591,8 
593,0 

l ?.2 

l Sn 
172 - ' ·-
45n 

5R7,2 

589.2 
589,f, 

-0.25 
1 (!_5 __ 5 91.J 
200 593. 4 

2DO 

152 
250 .... __." 

107 
260 

\• 
~ 8 

1 

" ,: • ., 
s I 

• ' ' GR 602,4 300 608.l 340 
,, • 6 Xl 15010 ~20 
7 

220 220 0, 2"> ' 7 X3 6':> 1A5 ' " ' H 15085 7"> 75 75 -o.o~ 
" ' -

X3 79 l fi2 l~I 

" X 1 15160 7r; 75 75 -0.07 ,, 
" ' " X3 93 138 
" " NC 0 • 1 0.03 0,035 - " 

;• 

• 
• 
• - In " )(1 15190 JI) :rn 30 -0.03 

I• ',. X3 100 130 
" • • 15 CH 4 485 834 94':I 149n 

;l 
1---

Xl " 15210 20 20 20 -0.02 
X3 lil'::, 125 

,,, 
" ;1; 
" NC 0.02 0,02 0,019 ,. 
"' Xl 15211 20 690 710 1 1 l -' ! 

' '° l:!T 18 o.o 620,l o.o 1no.n 619.4 o.o 200.0 61 7. -l o.o 
,.' BT 300.0 615.5 0,1) 400.0 6U_,_9 o.o 5..QQ,_Q_ ------6_0)1. 2 o.o 6_1\ fl o "r---1D O 3 • 3 

0. 0 6'l0.0 600,6 597.'i 100.0 600.6 $97.':i 710.0 600.6 
" l:!T 5'l7,5 800.0 6 o l • 1 0. 0 900.0 604.0 o.o 1000.0 60b.'l 0. 0 
,. BTllOO.O 609.6 o.o 1200.0 612.1 n. o 1~nO._Q__.___"714. 9 o. o __ li.lLO_,_Q _______ 

• 
• 
• 

• 
• 
• 

25 BT 617.8 0. 0 1500,0 619.9 0. 0 
617,9 "' '" GH 620. 1 0 619.4 100 201) 615.5 300 611.'l 4 00 '5 

" GR 608,2 500 603.3 600 600,6 62!L 590,9 690 591 ,/; ____ _ LQ_O " 
" GH 591.1 710 60(1.6 710 6 0 1 • 1 800 604,U 900 6()6.C, 1000 :11 

1 z-o 0 '" " GR b09.6 1100 612.l 614.9 1300 617.8 14 0 0 619.9 l',Q() 
~ 

w! Xl 15249 22 690 710 38 38 31:l __ I ·o:o- ----, ,. BT 20 o.o 620.l 100.0 619.4 o.o 200.0 617.'l 0. 0 

" AT 300,0 615.5 o.o 400.-0 611.'? o.o 500.0 608.2 o.o 6,00.0 

• 
• 
• 

• 
••• 
• " BT 603,3 o.o f,90,0 600,6 597.5 6 9 f.i ... ~- _§ 0 O ._s__,.J22_?_. 5 L.QJl .• o gj)_(l_. f, 

I ,. BT 597.5 702.0, ·61fo. 6--m-:-s 710.0 600.6 597 .5- 1:10 0. 0 601.l o.o ' 

" BT 900,0 6 04. o. () . (} 1po,o.o 606.9 o.o noo.o 609,6 o.o 1200.0 ' -8T 612,1 . 0. 0 1300.0 .614,9 o.o 1400.0 617.1:l , o.o 150·0.0 6 l 9 ,_2. ____ _:,_ ' " - ........,......_......, __ , ____ ~---,-..,+,.-.,,...._.,...., __ ·-
" sal 

• 
l
-.-" . 

" ' 

• GR 6 2 O • 1 ... 0. _ 6 .. 1.9 .• 4 1 0 O 6 17 • 9 :2 0 O 615. 5 3 O O 6 1 1. 9 4 O O i:, • 
608~2 _5no 60;!,.3 600 60p. 9 690 5Yl.5 ',690 591.4 6'l5 ---------------~-----·----------;" · 
5 9 1 .3 100 591.1 ·102 s92.1 no 600.6 110 601.1 eoo Ii· · 

.• j.,~ --; Gk' 6 0 4 • 0 9 0 -0 6 0 6,. 9 l O O O 6 0 9 • 6 , 1 1 0 0 6 -1 2 • 1 l 2 0 0 f, 1 4 • 9 l 3 O I) I'' •. 
• I •--- ------ ------'------~ ' '' , '':. - 0B 611.8 1•400 619.9, 1500 · -----------,.----· .,._ ·--·-•- ___;~,: . 

.,_; NC 0.1, 0.1· 0,()35.' ·, ,, _, 

.• ~., · ·;:ET ,.,6;•1: ·, 6~1 6.1 105 .il2:i . ·-- ·----'---'---------......c... ,, ·. '..0
.:

1 

I 
.. _J(ll5250 ·12 101r ·L26 ,·•r I ,.1, -- o.;,, - .,- •·:- :1· .. , _._.._ ........ - .,........ ................. ...,...__........,..- ............,.. ... -.-.--... ,-l,;.---•··-.,.......-.........-~----'l-...-----• ........ ....,.._,..,.,,,..........,..____,.,.... . .....,......,. ...... _____ j __ ........,.,..................._ • 

• - '· X 5 -' · l ·' ~ O ·l 32 -- · ' · • · · - " '' ' ' , " 
·•·,._ GR; 16·-10'.1. _ '.o. ·59s.·~- 60 593.'~, : :1,00 ·_?9'1~e · -10s .. 591.1, ,.•''1oi ·_, ·_ .. , .: ·: . .-'- \•- ... · :·· ·,. ·.•,•: 
'. ,,, ' GRi'59U~ - · :111- 5qz.·4 1'26 593.4, _;: · ]30, 5-13.0 . ''2.00- , 593 0 •4 , ~60'• . ,___:.., '!+..,!:'• r· ·.' ., 
, " I G H 6 o 2 • 4 . ..,..._. ~ o o • -go e: • r Jf+ o I • f ......... ~ ........... --... ~ , : .... • --,---.----..... - ............................ -. ----------,.. ............. ___ .,... .. _,,__ ~-:----~ , . I 

.•. ,,_ ET· 6.1 6~1- '6. l ,I , !Cl!;;'·. !3':> 1 • ' - .,. 
I ' • - - - ' . - ' - ., ' . - - - - . I " , ,·, Xl' 1526/;l . -- .' ,• ,,, ·., !,' 10,,.....~~-"-l.0' ,o- 1 ·' • O,Ul ' -.. 1 · cic'• , ' --··---, .. - ............... ~ _____ ..__.,...,.......... .... .,,.,...., ............ __.......,, -,~--... - +--- _ .. "4-<i ~............................. ' -· ' ... ~ 

', ·ET ' ' 6 • I 6 • 1 ' 6 • l . , 8'5 , 1 4 $ ' · ' • . , , :, 
. - · hi 1', . I • ·, • - ' ' I 

1 . 5~: ,i 1· Xl,1,5210 1 1 '( ,,,•101
,:, 

1 1•0. '•,,, 10 , 1 ,, ~ •O.O?. ' · t,·•, i,· ,,, ,,·•·,,. H,,\'1 •,' } 

-~;,:·,,·.·. xi.J,15358. • ,. , ·•),:;···. ,. ,.,. ,:'·:: :., ·:f.i,{t,'· .... ·ii§·~'- ·· 1 ~~·~-._:,_ _·.~--J~J'__b,:{_'_ _ _.._:::· 1~-~-"~'--- __ :.i __ :_::i~-·-----~·~-•'--~;__ ___ .~L'., ~: ..:.,:__:·::1:r-=..::L··, -:;*:,t1

1 
"•·, "-, !.,,1·,-~.~c,!TfE°o·'°-;·---·~-yz-· -·:·;:-·:;;:(lo--,-· ·',4g;;--';"Rfl-9? ,-- - 0 1'-142-~ --is-~·--·, rr :C:7'•~·--1;--,--~- ,·.:-- ·~- . ' ., '. - " · ''; ·; . . _;-"·· , ·,::;r:--;-!'11

1

1,1,11·: ,I 
I• ',,,j, •' l

1
• ,,' ,,· '' ·' 1 ... ,1,, ,',,' ,, t,• t: ,.·I, ' ,' ' 1,r, ,.,,, 1 • .... ~ I ,,~;, ,''1 1', ', t, t<' ,,.,,II! , :,., Pl, ,'/ hi l'fali1., '1l~, ',l , e $i;1 't• i .1,:J:11 11+ ('i'"~1·;

1 6;:1 P·:- 1?: ;1
1
, ,, 'i: , q, , : ,:. ,~~. 0 7;·.1 ~l 1

1· , 1"1},,f@1~.t i 1 1· ~ P. ~ ,•. (~ 1 l 1 ~-f C..P: \l t, B1l10·., c,i r:j · 1,1tl1p , 1,~ 9'?i1~:J.$ . , ·. ··{ .. 01p 
1

, •, ., .. ; ,1 1. 1.~ 1
' i 1 l , 11

1.1·/ :1 1 , , ) , 1 1 1 , 4/ \1, ,, / ; y1
1 •/,;·. ,;, i 1 l-·- 1 

I 
. , ... , ..... (' •c.94 5 4,12 •,- ..... ·14Q'a "'<;4·•7 '"'18 ·5-, .. s ·•,:,-"• .,,_,_,, o· .,. coo . , - .. , . . ., .. l , 

:11 t-1 ..... ,,,l .. ~;..~., ... i ... ?....,. '.J .,-4'11 ,,' • ," ,• ·,: ,, riti•'! ''.....W..W.l :r~~~.,.,.!..,..ru:.-,..u ...... ,l.......i~~.i.w::J:J.!1'•h f j hl, .. !1~,:; ;-J~· I'; l ,·:-. t ~· ' I• I. ) t ~ 4,1. 'I •
1 

\ ,, :· ,, ' .~i.,........:'7 111f,•11l\. 1 

,111 - fl' • r.:;R· '>6018!,5, ·')"'•6'0,n.~1.u. 2' '70 •, I t' • ' I' ' •• I' • • ;1 111 J ',•1,•.,1 •, ,,1,l/•J ... l)lill':•1ll''', ,ll,111\l,\,I•' II~'. 11•1- 'J 11 , , ,1 , ., 1 ,• ,. , ~• I '' \~ u, • .. 1 , 1 ,, ., • 1 , , • ,, 1 , 1 • 1 , , , I , , 
1 

, • 
1 

, 
1 

1 , 1 i ,1 , , ,, , , 1, , ,,, ,1 • ., , 1 , ,, 1 
•I I ·,.: ·J11' ,,11'1 

',' + ,, if' •1' !1 ~ :I- 1·'•'f' l' 'I 
1111••11 ",I••· f,,, .,,. '. 1•f •1 1 1! ]j' ,' ,,' .. , j•I ,. I • tlJ,J ,Ji' l''"'!, 1 11' ~-,I:~ '1, I 

l,;1-ti~ , ·, I • .. 1~tfj1• ,Al i'll1l41t1 ' , .• 2Ji:\,~h• 1
• ,1\'l t,,9?··,,,111] Hit'i, ~I ]!1·, ,1.,,{Zjfi.~I •• 'n rt,l r,, ; ·I \, i'·;' ' 1 '1, I j, 1 ''1 J 1t'1' '11 ,·:,;i, ,1 .. ·!:1·· I 1·1 11· ' . 1; 1/1,~\ •• ', l ' I I ,, .'lilt,:;, ;I 

11111, -::,J;,,, )·.,, .. ,,,,,.1,11,1,I,: ;,),r ~7,9.5 ()I~ :l:1 1h::l1501{1:o,,!11J,1;\ so1u 'll {i'l,,,,:1 .. ,:,:i~--:1t:2',l:"1 fl, :i'251IJ•1o•IJtl/:n:1 s1,i, J•ti: j,1l/!,,,1m1 ollJ':o'II Hl:,l,l,,} ,I qhi.J.Jl,,1,11111Jl1l,11·1,il1,,l 1,•l.!;1•l1li,:111l,I 111 ! 1111, ,,1,,.1,',,,1:>11,11,!,,,,,,1:,:,:,ml,/<1) 1,/,111,r, 1,1.lh1~,,!i1,, 11:,l"!•"i ,1 ,ll1•f, 1,,,1, ..... 1,;1i •. '"'". -,'.!)'l" "1 '.:· " ir•I~, .... :,:i;: ! ' ,.( r 
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GR~ 6 0 3. 0 6 2 3. 3 6 0 5. 2 6 4 0 • 1 6 0 7 , 4 6 5 7. 0 6 I) 9, 4 6 71-. 8 6 IQ ,c'.:<:;!____;'ji,:9l)Qi_.._7r__ ______ __::__ __________________ _ 

Gk 6li.2 707,5 612,0 724.4 612,B 741,2 613,6 758.1 614,4 775.0 ':1• .,, 
:j ' 

Xll8550, 50,0 60IJ.O 622.5 525.o 525.0 600.0 
Gk 615,8 

r 
0 •• - I, 
• I • 

IO ., .. 
" 
" 

' 

' 

I 
' 

el .. ' ,, 
I" •. , 

GR 60B,9 
GR 604,4 
GR 59B.3 
GR 597,1 
GR 5'96,8 
GR 597,1 
GR 59'1.6 
Gf< 604.0 
Gt< 612,6 
NC 0, I 
Xll9150, 
GR 617,6 

0, 0 613,7 
214.2 6n7.B 
428,5 6n2,9 
601,1 597. 7 
606,7 5q7, 0 
612,3 596.8 
617,9 5q7_5 
637,6 6 n I/• 2 
713.4 606.6 
7B9,3 6!_3, l 

0. 1 0.05 
50.0 700,0 

- - _l)_,_Q 61'?,l 

42.8 611.~. fl5. 7 610,4 128.5 60<;,4 171.4 
257,1 606,7 299.9 606,2 342.8 60$,6 385.7 
4 7 I, 4 601 , 2 Sl4.2 601LO 557,1 $'19,0 600.0 
6 02 ,,2 597,6 603.3 5 • 7,4 604.4 _59:L.J (,05.6 
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SECNO DEPTH CwSEL CRI!IJS 11/Sf.LK EG HII HL OILOSS BANK E_l,.EI/ 
Q i'lL08 OCH l~KOB ~LOR ,~CH i<ROB VOL T'~I~ LEFT/'lIGHT 
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SLOPE XLORL _ _l<LC>-1 XLOBR [T"lTAL __ IDC !CONT c_Ql;IAR TOP 1✓ ID Eh!Jl.'L 
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;I• 
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• el, :I• 

6293.00 
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3.65 5R4.45 o.oo o.oo !,84.51 .JU, l_._1_? ._Q? SJl2 ... _LQ 

i •1· • 
1,ol 

523. 1 Fl 7. 333. 4 •. 246. 142. 10. 7 1. 26. 5-3:3.30 
l. 29 .76 2.35 • 34 .100 .045 .. 100 • 04R 590.80 8'5,. 79 
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I 
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" •117 
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523. 99. J'i/,5. 30. 113. 1 l 8. 41. ~l. 16. 513'5.43 
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SECNO 
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TIME 
SLOPE 

D,EPTl-1 
C,LOF.l 
VL/JR 
XL/lf.ll 

C•JSEL 
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VCH 
XLCH 

CHIWS 
<,HOB 
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AL".JR 
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XNCH 
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T\•IA 
ELMlN 
TOPl•I I I) 

BANK ELEV 
LEFT/RJr,HT 

SSTA 
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• 
• 

• ' ' 
' ' ' • ' , NORMAL 8RIDGE,NRO=l6 ~IN ELT~D= 594.90 MAX ELLC- 5>\9,3(1 • 

' ' • 9259,00 ' ' 5.77 588.67 o.oo 0,00 589,98 1. 31 .66 .02 594,90 , • 
~· ' 505. 0. 505, 0. 0. 5:,. o. -,z - 36- 5 94 - 9 O ' 

1 1.58 11.00 9. Hi o.oo .o;,o .024 • £12 0 .047 582.'IO 293.91) , I 
' ,010597 65. b5, 65. 2 0 1 -4.58 12.20 306.10 

110, 
,ii: • ' 1::• 

• " 1:1 

" WATER EL=X5 CARD= 591.110 
1~4. 
1'~1 

" I" • 
• 
• 
• 

" FENNER ROnD BR!DG~ :~ 
" i~ " 9260.00 i,.21 ;,91. l l o.oo P '".QJL___ 5';! l. 12 ._O l ._Q 0 ' • 39 58'?~2" .. , -

505. . 20 0. 208. 97 • 406. 231. 225. 92. 36. 534.80 
", 1.58 .49 .90 .43 • 100 ,070 • 100 .047 5R2,90 26,62 
111'. ,000126 1 • 1 • 1. 0 0 1 o. OJl __ LL'i--fL8 __ 2J)_~~-2° I'.~ .. , 1; ,, 

" 

• 
• 
• ' 9273.00 B. l 9 591. 11 o.oo o ,JLll_ 5\1 l_.J 2 ,JLl .oo .J)J) __ ::ili.5. • ..2 ;> " 

• ' 505. 200. 208. 97. 41)4. 230. 224. 93. 3 f,. 584.82 " 
" " 1.58 ,49 , 91 .43 .100 .010 • 100 ,047 582.92 26.68 " • •• .000127 l 3, 13. 13. 2 0 1 o.oo 1 75..,_2.,0 __ 2Jl.2..,J_B 32 

" " • " I" " • 12' 9310,00 A. 16 591,12 o.oo 0.00 501.12 • al .oo .oo 595_-,, 36 

• , 505. 200. 209. 96. 4 0 1 , 229. 222. \13. '36. 5'34.86 " 
1. 60 .so • ';I 1 .43 .100 .010 .100 ,047 582.96 2F.,80 "' • .000130 37, 37. 37. __;,_O 0 1 O ,Jl.()_12_"i..,J_(i_2_(l~ .. -':1.l:l " 

" • . , 
<3 • 9·3 0. 00 il. 10 591.12 o.oo ,___.Q_. 00 591 ,.J,;l • ...QJ_, ___ ,_l}_l_ .Jlll_,:___;,Ji,'2,. 3 2 --

• " 5u5. 2 0 0., 210. 96. 397. 227. 218. \14. ,17. 534,92 ' 
" " 1. 62 ,50 .92 .44 • l 0 o .070 ,100 • o .. 7 583;02 26,98 " • .. ,000134 ......-2.0·. 50. so. 0 0 ____ L:.____:_,.l!;-,_!/JL, _J.,ll, 6 5 -~JLt._o 3 " 

' 
~~- ' ' ' ' .. , -~ !,,I nd 

" • 
3470 ENCROACHMC:NT 'sTATI,Ol~S= ,O 300,0 TYPE= l T~RGET= 2'19.'194. ~ 

• ' " ,:, ~ p 7 6 0 • 0 0 ' (, • 61 5 91 t 31: ' ' 0 • '.) 0 () • 0 () ' 5 9 1 • 3 2 ~ 0 0 : 19 • 0 0 5 8?. 2 0 -1::1. 
1-------,--,5::"oC-:5,_..,;-• ----~ a 9 • 3 s ,3, 1 9 3 , _____ y-2,.. 7 o 9 • 1 2" • 4 ;;i ._ -. 5 s 1 • ,!lQ..__. · j, 

, 2.3,a ,39 , • 74 , ,;46 .100 .010 ~ 1-00 ·.o5o , 5Fl4'·. 1·0 41•.a<i,• 
• " ,;, .0001~,6 , .1300. 14-00... 1460. 1 o 1, :o.Otl , 252'.1.1 130,0.00 ,, ., 

1
:,.. 
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~--' ' 5(1,'_i O , __ _0!,,_,_c .• , 212 o , 29•1 0 4,, 63 • 28 7•,_____.._J. :,':J,,__:,_~_:._,_ ,$4 •~_59 ()_, 7 Q 1 .. , 'I 

,'' , •' ,i '2.~.~ , ,'.49 · :3.31'> , 1,,02 .·100' ,040 .l,QO ,.049 5$,8,90 · 14~.(lp ;~'' ,, 
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'I ' ' ' I ' ,' 1 I • ' • ' ' ' ,, " • ' ' ' ' 1' I ' ' ' ' ' ; ' ' 1$ / • ;l I 

• • , • , · , 1 4 7 ci o , o o 4 1 4 · s 9 4 9 9 o o ·o , ·o o o , ,.. "5 u -7 , " • , ,, • , o" · ,, ' Y s ' o o • • 9·3 s c. , · , · , , · ' • 1 
•1 r · -1 ':,,:·. ,, .• •• ,' , ••••• , ••• r,~•',!,',,,', ,·~. ,, .ii., ... ~'.~ ,.,_;;,7.:. ~ .. ,1 "'~, ... ,:t•·• ,,.i,,t. ,. ,~•,1,. •• •• 1~ , • ='. ···•·,'.·· "-·~,.:,· .... , ,1. ~, • :· J '~'.~ f. .. 1 1l' .i111 

I t,,>1./1' ',, 505~ I t•,12. 1,,'11?4:2.','• I 25•1.·1! ','?,6, ,i; H2•' I '283: i 1,1"jJ I 6:>, 1'59?1,1-c.:. ,>'1 ,,,', ,, ' ---· ,,• 1,~11,., 
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.80 
.000288 

SECNO 
Q 

TIME 
SLOPE 

c • 
.24 

lt+70. 

DEPT'-! 
(ll .. n R 
vu,,~ 
)(L n '<L 

rl U b •• . ,n 
16 7 0 .• 

CWSEL 
QCH 
VCH 
X. L r;:>:t_ 

1 .:i. .,8 
1570. 

CRIWS 
QROl:l 
V«OR 
:>:_L_Q_BR 

•i • 

• 1 0 0 
4 

',ljj. 

.070 
0 

j ,I. 

• 1 0 0 
1 

:, tl • 

.050 
o.uo 

l t? • 

57<,.00 
280.47 

:Hj! • ~tJ 

46. :n 
326.Bs-

'NSELK [G ti\/_ HL 01 .. nss Bl-INK ELEV 
~LOP /\CH AROB VOL T,~A Li:FT/RJ:GHT 
XNL )(!~CH XNfi! WT~! i:l .. "IIN SST/\ 
ll£.1..8.L JDC I C .. QN T CO~~ H TOP.YI I) EN.llSwT _____________________ --i 

., 
• 8 

' ,t. 
b293.00 4.51 5/\5.31 o.oo o.oo :ill.;i_.38 ,07 .99 ,JL.'L-:i~..2.:,..u'------------------------~:I 

825. 334. 475_'. lb. JF,3. 181~ 32. -;14 • .. 27. S~;l.~O 1.,., 
1.09 .02 2.b.3 .4'l .100 .045 0 100 .048 <;1:10 0 AO 82.35 ,, 

• 0 0 IO O 6 l Y50. 2050. 190 0. 1 ___ ,J.l O 21J,..i!..L_2.2.2..,39 '1 
", 
" . .. 

8 <J 2 3. o o s. 2 4 58 f:l. 7 7 o • o o o ._ o O ~1.fill_. 9 5 ___ ---"._l 7 3.. • ..5., ..Q..5 ___ 5..a.s_:.,_a..3, _____________________ ---," 
R25. 200. 561. 6'<-. 171. 1-.2. 70. 122. 38. 5'3:i,43 :;. 
1.33 1.17 3.91:, .92 .100 .045 .100 .048 5133.'53 36.75 ,, 

.001920 253/J. 263(1. 2530. 3 0 1 O,J.!Jl __ l~ll!. • .2L_l,a3 .. .,Jl. ~
1 " 3• 

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

i
i;. 

~.~•--....,'l~b~·.,.....~---------------------- ~. 

-311 

--------~-------~.J ,~I· 
3'<-70 ENCf>OACHMENT STt,TTO,\JS= 100.0 l31s.O TYPE= 1 TA'<GET= _l!EL,Jl D F,; 

9143.oo 6.32 589.11 o.oo o.oo i;89.4R .31. .33 .06 sas· .. 15 :

1

• 

825, 81. 74s-. O. 43, 159. O. 124. 3A. 100000.00 " 
I • 3 4 1. 8 6 4. 6 H O • o o • I o O ·-• o 4 5 ____ ,, 1 O O o 4 7 5 ;g ,;'.., 8 5 _to O, 0 O " 

34 70 ENCROACHMF.:\JT ST~- T IO~JS,;;--~ - ----------- ----
hO.IJ J7S.O TYPE= I. TA 0 ,C,ET= 11':i. 000 

8993.00 5. ·, U c,1,R. 910 o.oo o.oo :;d9.09 • 1 l:l • 14 o •J l ::,FIS,,90 
~25. 73. 574 74, j 1.6., .3_. :..o_ .L3. " ·---- --
1.33 1.27 4. 0•4 1 • 01':, • loo .045 ., 1 0 0 0 0'<-7 s,g3.60 60., 00 

.001958 70. 70. 7IJ. 2 0 1 o.oo 11s.oo 175.,00 

.002498 150. 150. 150. ? 0 1 0,00 38.00 138.,00 -~1• 
"' i-----------~ -------------------------··--...-----•--- ·------------------------------------·---~------------------------•---'----;"' ,. • . " ., 
, I-0

37 , 

•b 
3301 HV CHANG~• MOPE ~HAN HVINS 

STl•TIOHS•=, 1 0.9. 
5B'-'.IJ3 . o.oo -----

7S,8. C) • 

7.66 O.OIJ • l O O. 

"J• ' -~___.j.---~: 
0 1211.() TYPE= l~ TARGET= ~-,J,QOO ~,,....---. -

1 ·1:~•; 
__ __Q_.JLQ......, t5B9.92 .!;1'9 .15 __.29 __ S_~,.5/.R-----------------------·---""-~--7• 

P.. 104. o. 12,s-, 38. 100000.00 · ,'~ . 
• 100. • 045 ., 030 .• 047 582.6;, 109., 00 {. · ,r·' :: o o 7 5 9 1 .. · · 3 7 • -~ ..... ~--·ll.:......-~2- o,_~_,..:.; 1 , __ ..Q '. o o 1 9 • ..9._g__~'!.,,.p....Q.___,_.,,....._;,.._._.~..:..__---'------~-------J; ' 

I: 
' ' ' ' ' ' '' ' " ' ' 9' . ·,'·: ' '· •. 

'' ·----"·---- ---------------- ' ··1 :: ' ·- '•, ·- ' ' ' . o, :• ---.J.--4-I -:i m · H v c HA Nffi-•iDi'irl'HAIT-·t;vf;;fs ---- •--,----•:--:-:-·_____, ____ _,.....~-~-~---~·---:-- .... . ' ',, 
'' ' 

48 1, '---c'-,;--,.='cc.,e,.,-'-,...-,-' '-~-'-~ . ., ___ , i , I ,, , I' •~--.-..c..- ·-----r-----.:....--- ',!• ·---------------------' 
,. ·-·r•·~-;-;73'470·---ENCR()ACHt-1iNT ST/.ITL:o,~s= " 112-.0- l?s':°.n,;TYPE= ---·-IL J/l,PGET= ' 13.()00'-~-' -, -.- ,, - .~-· 
• or• . ' 9•193.00, · 6'.2,5 $1;)8.l:l5 0,00,, 0,,0'0 !:i'llll.~i9 1.54 : ' .15 .3:3'100000,.00 , •. 
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/',." ,:: , · .OJ 900, ,, l.~i. 13. , 13 •. , '2 0 .. , · , 1 0.80 . lJ,00 Ic.:5 .. o'o . , . ,' , i' , : ••. 
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3720 ASSUMED CRTTICl\l DEPTH 

SECNO 
Q' 
TIME 
SLOPE 

DEPTo-i 
()!_nR 
VU).:\ 
XL0'3L 

ChlSEL 
GlCH 
VCH 
XLCM 

CRI'IIS 
l]R08 
VROI-J 
XLOl:lH 

wS':LK 
nL09 
XI\JL 
IT'<!Al 

E l' ., 
ACH 
XNCH 
ILJC 

HV 
£\ROB 
X•~R 
!CONT 

HL 
VOL 
WTN .... " 

COf-lAR 

OLOSS 
T 1' A 
F..1,._M LN 
TOP'no 

BAN'<' ELEV 
LEFT/t;>IGHT 

SST~ 
ENl)S T 

NORMAL RRIDGE,NRD=l6 MIN ELT~D= 594,90 MAX ELLC= "i8 A. 6 0 

9194.00 5 0 3q. 5,l7. 94 !:>!>7. 94 o.oo $CJl • .35 3.41 • lJ~ o.oo 594.90 
797. 0. 7,-r,. o. o. 54. 0. 1 2'+. 3A. 594,90 
1,35 o.oo 14.82 o.oo ,O?O .024 ,020 , 0 '+ 7 _'2fil:.. 60 293,..:t.Q_ 

.024137 l • l • l • 4 20 I -2.S-4 12.20 J06,IO 

· 4575 CRITICAL DEPTH ASSUMED BELOW ELLC OF 589.3/lO EGLC= 592.3">1 EGC::: 596,852 •~SEL= 59b.l05 
SECNO DEPTH Cl>ISEL CR I l'lS 1Jsi:-1 K >G HV HI 01 OS S flAI\JK EL>li 
Q QLCJB oc f-1 ORUB I\LOF3 I\ Ch /\ROB VOL TWA LEFf/RIGHT 
TIME VLOR VCH VROrl XNI_ XNCH XNP l'lhl F.:l_M IN SSTA 
SLOPE XLOBL XLCH XL08R ITRI AL IDC ICONT CORll.R TOPw.ID ENnST 

NORMAL BRIDGE,NRD=16 MIN ELTRD= 594.90 MI\X ELLC= 589.30 

9259.00 7.35 590.25 588.39 o.oo 593.31 3,0t, I , 8f, • I 1 594,90 
797. 0 • 797. () . Q. 57. o. 124, 38 • 594,90 
1.35 o.oo 14.03 o.oo • O?. 0 .024 ,O?O .0'+7 58?..90 293,90 

• 034330 65 • 65. t:,':j. 't _______J.§.. l -2 Z ~-. .J.2. • .Z!L_J.il-2.._LQ 

WATER EL=X5 CI\RD= 595.2'!0 .. 

FENNER ROAD BRIDGE 
~ -- - - ____ _....___.......... 

9260.00 12.39 59S,29 o.oo o.oo 595.29 .oo .• 0 0 .92 585.20 
797. 336. 2ol. 200. 7 ')8. 356. 535. 124. 3-'l. 584.80 
1,35 .43 ,73 .37 • l.Q.Q.. ,_070 'ioo , 04 7 58 2_,,9_Q_ __ i-~-~1 .. 3 _____ •-~ , .'000047 l. l " l • 0 . 0 l .o. 00 ?.15.68 228.02 ' . . 

~-~ ·----9273.00 ]2,"J7 595.29 o .·o o o.oo 595.~0, • 0 I) .(JO .oo 585.22 
, 797, . ' 33~. . 26 I. 200. 7 tl 7. 35S ., 533. 124. .19. 584.82 
1.35 • rJ-, ... 100 _,,'o 7 d ,. 0 ft 7 , , ;ill.Z • .,2,,z' 't,?,:,, 4r, 

., ;43 ' 
•' .74 JOO 

' .. ,000047 ' ~ 3. ,13; ' ' 13. ' 2 ,, 'O: l , · 0, 0 0 · 215.50 '227. 4 o, · ,, , ,. l 
: ' j ' ' ' 

,, 
' . ' ' . ' 

' ' '' r '' ' : 
' ' ' : 

' - • ...........,._. _ _..i..,._ ~-....... -~ ... .,.,_._~ __ ;...._;...:..~.-.....:..,.-~..,.....!..._,--1-. .................. ..!.-._ _...,....-! ........ ,___ ......... 

?'310.00 12;33 59$.2si ·.o. o o ·.o:.oo st;is •. 3o . , l:o•o · · ~oo . .oo 51.l-5.?-6 · . , .. · • 
' . 797; ; 33,6 • 262 .' .. 19\i.'. ;,-7A3, · : 354., '$30,; , 126, , 38,, 584,,fl'6, ' ·,. . .' ' ,. 

l,37 • 43, !· ... ,,4... .... ,4 ,,, ~ :<A ' t '+ :,I I ' ' ',l ! 1... ' ,... ' , ' ' I';/ • ' I ' ,.l,9..Q__~_.oro _,.10,0 ·, ,047 .::i82,~6 ·L~.s::L_:,:..,_.,;·, , 
• OOOQ48' .. :,7 ~ . ' :;)7 • ;n. .' 0 :. O• .. ·1,, 0.0(1 · 2,15.'lll 227,f,,6 .. ,. . '', . ' 
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,7 • ; ' 
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' •• ',t ,, .. 
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., 
' • " 
" 
' ,. • ,. 
" 
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" • " 
" 
" " • " 
" ,. 
'" \36 • 
37 

36 

" • '"' .. ., 
'" • .. 
• 
" <1 • " -

' 
., 

' 
I" 

" •· 
' " 
" • " 
' ,, 
" " .. • ' 
" ' I 

' 
.I 

I . '' ' IC 
'. 

' I' . ' • 150 

1

5
• '• '' 

1

' I' ' , 1 ~ , - -... •-+' i.....,._.._ " 
, , " '9 3 6 o • o o 1 2. 21 . s 9 s. 2 ~ o. o o, '.. o·. o o s '-Is~ 3 o • o o , . ~. P. o • u o.. ::; Rs. 3 2 , . • ·,:, , 

: .. -'. 1:• ~i',, ~ 7~·7ir'i'4,·: ,._1.3:n~~ I 1' -,2.9~•-~l, ~ ... 1~~-~ 17..7 • .'l 1352.> $~5. ir'•'
1
,
1 

1(!,:1~ ,,' ~'lL;J. ='B4 . .'92 .~'. -;~.j:' ::~, t '"t' ;i' ,/ '· 1 
• .,i,' 

I 65 ' ' ,·...,-:--,.1 .:4?,11, ,, -~~4~· :'14. ..J-.,.~,_,!_?_.8 .·,;';"'l.V .. Q __ ~-"'7~--:-'"Q!~O_._...,;... ___ ,~--·?JlQ .... .1t.-7';lj'~~-?..!t]J.....,_,.;~3-~~3._•J.q2..;,,~--~~-;:-j··'-·-L3.:· ..... .,.! . ., ....... ~t·,-:i-h~.._.l"'~•--;._-~.-1---: l Jl - 'I~ ', '~::, 
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·l Johnson & Anderson, Inc. 
Consuitmg Engineers 

Phone. (313) 334-9901 • P 0. Box 1066 • 2300 Dixie Highway • Pontiac, M1ch1gan 48056 

February 27, 1976 

Michigan Dept. of Natural Resources 
Bureau of Water Management 
Hydrological Survey Division 
_tlason Building, 8th Floor 
Lansing,Michigan 48926 

'Attention: Mr. Dick Watt 
Flood· Insurance Coordinator 

Re: · · · Laketon Township Flood Insurance Study 

Ref: J&A File No, 5555-34-1 

Gentlemen:" 

R E ~ ~ I V t;.~( 

1111~1 1976 

Hydrolo;;ical Sur~. 

Our estimates of ·flood flows and supporting calculations 
for.the·Green Creek and Bear Lake tributary are atta~hed. 
TR-20 Computer Program was used to determine the flows. 

We request your approval of the flows at your earliest 
~y.q_ V t:!H~t:::.Ut..:t:! • 

·Thank you. 

Very truly yours, 

! ~ND~~ 
I • 
Gerald A. Cleary, P.E. 
Vi'c·e President 

VD/dp 
encL. 
cc: File 

$ • f 

• 
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lOO~year 

WATERCOURSE: Green Creek --~:.· 
'---/TOWNSHIP: Laketon 
-,- - -

·. STATIQN 

0 
950, 

2200-
2350 -
2400. 
2401 : 
2442 ., 

-2443, · -
24·75 · 
25n;'. -
424:i· 
629~ 
8923 _ 
8993 
9143 

~i~~' 
9194, 

:,9259 
9260; 

· 9273' 
-9310, 
- 9360 
10760 
13060 . 
14790 

-- 15010' 
15085 

· 1sfso 
15210· 

· 15211,, 
15249 -
15250 
15260 
15270 
15358 
17350 
17950 
18550 
19150 

... 197-~b 
20350 
20950 

.. -21550 
.22150 

LOCATION 

Outlet into Muskegon Lake 
1450' d/s of Me.orial Road 
200' d/s of Memorial Road 
50' d/s of Memorial Road 
1' d/s of Memorial Road 
d/s face of Memorial Road 
u/s face of Memorial Road 
l' u/s of Memorial Road-XS 
33'. u/s of Memori a 1 Road 
131' u/s of Memorial Road 
1800'-u/s of Memorial Road 
?Onn1 ~Ir n+ Lnnnn~ Dn~~ 
C..::JVV U/ ~ VI I 'Cllll'CI f\VQU 

270' ·d/s of Fenner Road 
200' 'd/s of Fenner Road 
50' ·d/s of Fenner Road 
13' ,d/ s of Fenner Road 
1' d/s of Fenner Road 
d/s face_ of Fenner Road 
u/s face of Fenner Road 
1' u/s of Fenner Road-X5 
14' ·u/s of Fenner Road, 
51 '-' u/s of Fenner Road 
100' _u/s of Fenner ·'Road 
150o 0 ·u;s of Fenner Road 
2150•· d/s of Giles Road 
420'-·a/s of GHes Road 
200' d/s of Giles Road 
125' d/s of Giles Road 
95 1 -dis of Gi i es Road 
1' d/s of Giles Road 
d/s face of Giles Road 
u/s'face of Giles Road 
1' u/s of Giles Road 
11' u/s of Giles Road 
21' u/s of Giles Road 
109' u/s of Giles Road 
2100' Y/S of Giles Road 
2700' u/s of Giles Road 
3300' u/s of Giles Road 
3900' u/s of Giles Road 
4500-' u/s of Gi 1 es Road 
5100' u/s of Giles Road 
5700' u/s of Giles Road 
6300' u/s of Giles Road 
6900' u/s of Giles Road 

' 

COUNTY: Muskegon 

CWSEL 

58n.90 
581.29 
582.09 
582. 71 
582.73 

583.00 
583.67 
584.22 
584.66 
585.59 
589.00 
589 .14 
589.41 
589.23 
588.99 

596.01 
596.01 
596.01 
596.01 
596.07 
596.21 
596.70 
596.87 
596.96 
597.06 
596.74 
597. '30 
597.32 
597. Hi 
598A6 
598.65 
598.97 
599. 77 
600.85 
601. 38 
602.60 
604.03 
606.49 
610. 73 
613 .• 69 
617:17 

EG 

580.98 
581. 36 
582.57 
582.97 
583.15 

583.57 
584.04 
584.23 
584.67 
585.66 
589.19 
589.34 
589. 77 
590.29 
590.87 

596.02 
596.02 
596 .02 
596.02 
596.08 
596.23 
596.75 
597.03 
597.20 
597.61 
598.11 
598.24 
598.36 
5gs.52 
598.84 
598.90 
599.00 
600.10 
600.95 
601.57 
602.75 
604. i6 
606.96 
610. 79 
613.77 
617.22 

Q 

930 
930 
930 
930 
930 

930 
930 
930 
930 
a,n .~v 
930 
930 
930 
930 
930 

900 
900 
900 
900 
900 
900 
900 
900 
900 
nnn 
~uu 

949 
949 
949 
949 
949 
949 
949 
949 
519 
519 
519 
519 
519 
519 
519 
519 
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- Page L 'of _L_ WATERCOURSE: Bear Lake Tri b. ·-·-·-

100-year ~- :/TOWNSHIP: Laketon 
COUNTY: Muskegon 

- CTA'TITnlJ T l'\,..A'l'TJ"\'1.1 _T,.. ... T EG Q -.,.1..n,1,.a.vn LAl\.onLLU11 LW::>1!.L 

240 Mouth of Bear Lake 580.90 581.33 92 
.370 130' u/s of Lake 583,26 583.49 92 
650 410' u/s-of Lake 585.21 585.31 92 
980 201' d/s of Dykstra Road 585.41 585 .41 92 

1030. · 151' d/s of Dykstra Road 585.41 585.41 92 
1070 - - 111' d/s of Dykstra Road 585.41 585.41 92 
1095 86' d/s of-Dykstra Road 585.41 585.42 92 
1 ., nn_ ~·. _I I - -~ ... __ t_ _ _._ ___ ... - - t 585.42 r-nr- An nn u,:u _. O! 01s UT t~Ks~ra Koao 000.'+L: -,J,: 

1135 46' d/s of Dykstra Road 585.42 585.42 92 
1139_ D/S face of Dykstra Road 585.42 585.42 83 

- 1181 IJ/S face of Dykstra Road-XS 587.70 587.70 83 
1?nn 10 1 11/r~,..~ nul,r-+ ... ~ 01'\!!i~ i:o7 7n i:o7 7n ll~ 
.LL.UV iJ U/;>~,VI UJ"-.;:1 \,I U J\UUU .JUI •IV -.JUI o IV u~ 

• 1380 _ 199' u/s of Dykstra Road 587.70 587.70 83 
1430 ~ 249' u/s of Dykstra-Road 587.70 587.70 83 
1480 299' u/s· of Dykstra Road 587.70 585. 71 83 
1530 349 '- u/s of Dykstra Road 585, 71 585,72 83 
1580'_ - 399'- u/s of Dykstra Road 585.73 585.80 83 
1780·' 599' u/s of Dykstra Road 589 .18 589.23 83 
1980 . 799' u/s of Dykstra Road 590.83 591.03 83 
2380: 1199' u/s of Dykstra Road 593.78 593.83 83 
2500. 1740' d/s of 01 d Dam'. 594.54 594.65 83 
2620' 1620' d/s of 01 d Dam 595.70 595.78 83 
2740 \ - 1500' d/s of 01 d Dam 596.70 596.79 83 
2850 1390"._d/s of Old Dam 598.04 598.36 83 

-

3180_-. 1060' d/s of 01 d Dam -- 600.87 600.92 83 
3580 660' il/s of Old Dam 603.86 604 .18 83 
3920,. 320' d/s of 01 d Dam 607.04 607.13 83 
4240 Former Old Dam Location 608.82 609.03 83 

-4460 · 220' u/s of 01 d ·oam 610. 35 610.58 83 
-4494 254' u/s of 01 d Dam-Le 610.79 611, 32 83 
-4528 198' d/s of r,iles Road-Le 611.80 612.31 83 
· 4562'' 164' d/s of Giles Road-Le 612 .82 613.24 83 

A<;OA 1 "l? I Al~ n~ C41ar 0,-.~A_I ~ /;1~ 70 614.08 83 "T .... J"T .~~ _U/ .;> V_I U I 1i:;:;.;:, I\VUU-L.11,,, V J.V • I J 

4726- u/s face of Giles Road-XS 619.67 619.67 83 
4789 _- 63' u/s of Giles Road 619.67 619.67 83 
4790 64' u/s of Giles Road 619.67 619.67 83 
4791 65' u/s of_ Gi 1 es Road 619,67 619.67 83 
--

I 
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CONSULTING ENGINEERS 
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---"-'''-'- "'"'b .,.,,..,cipcion 1-:z.s_ L<!.k&n-/;;,6Sheet ____ of 
-s.~bject~-=-------------------' Job No. 5555- 34t- -1 

· Location identification along. stream: OZ 0 ==-------------------
Are a of subwatershed in square miles: /. 6 --------------------
type_ of soil __________ _ 

Calculations for Weighted Curve No. 
Description Area Hydrologic Curve 

of Cover ....L Condition Number 

lv~-d_,,.;, 30 hu4- 73 

!l.::~ ~ Ptwed q8 -
JI ..3 ~;,,_,t- g7 

R ., w r 
\Y.lt<'.1.(• J ' ....2,_ fl.f t7,C. '6.3 or= qa ce,, s? 'F,w,. 79 

Weighted Curve Number .. zg,b 

Hycirologic group of soil: C --------
Cal cul at ions for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet c </Z(/o 

Slope In % • C),22. 

Velocity in fps• S::z.,723 

Time of Concentration (hrs,) ... =r;," 7,0 

Data for Routing Flow through stream from __ C_2._0 _____ co OZ I 

Reach Length (ft,) = _,;;;S...;::3c...;ern'-'----- Slope of Stream(%) .. 

Graph Used: _ SCS/MIT Velocity (ft/sec)= ---- C (from Graph) ~ 

Location identification along stream: 02. I ----'-------------------
Are a of subwatershed in square miles: / • ~ -----'------------------
Type of soil __________ _ 

Calculations 
Description 

of Cover 

for Weighted Curve No. 
Area Hydrologk Curve 
_%_ Condition Number 

Weighted Curve Number "' 7f?,j, 

Hydrologic group of soil: __ C;.._ ____ _ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet.. fiT.S-c?o 

Slope In % 0 ~- ;a I 

Velocity in fps 0 

Time of Concentration (hrs,) • 6,7 

Data for· Routing Flow through stream from _0_7_1 _____ to _0_2-_2-____ _ 

Reach Length (ft,) • _,_'.l.~~--'-t:J'O_. ___ _ Slope of Stream(%) a 

- :Graph Used: SCS/MIT Velocity (ft/sec)• ---- C (from Graph) • 

' 

! 
i 

t 



•·\ ~ 

_, ilY, Date Job Description Sheet of 
- Subject 

Location identification along stream: 

Area of subwatershed in square miles: 

'l'ype of soil 

Calculations 
Description 

of Cover 

for Weighted Curve No, 
Area Hydrologic Curve 
___ %_ Condition Number 

Weighted Curve Number= _7 ... 8<-->=•b:.,_ __ _ 

Job No, 5555- 3L/= 
022.. 

I·~ 

Hydro logic group of soil: C 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

-1 

Course In Feet = CJMV 
Slope In % = 0,2 2-

Velocity in fps= S:2.,72.J 

Time of Concentration (hrs,)-= 6,g' 

I 

Data for Routing Flow through stream from No Ro.,~ to _______ _ 

Reach Length (ft,)=_______ Slope of Stream(%)= 
-

Graph Used: SCS/MIT Velocity (ft/sec) a ___ _ C (from Graph) = 

Location identification along stream: 

Area of subwatershed in square miles: 

Type·of·soil __________ _ 

Calculations 
Uescription 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
_%_ Condition Number 

Weighted Curve Number = 7 zr', /, 

02.3 

2•2 

Hydrologic group of soil: _.,_C'-----
Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet a /0600 

Slope In % = ·38' 

Velocity in fps• 

Time of Concentration (hrs.) '" .S:-9 

Data- for Routing Flow through stream from _0=2~3 ______ to O 2 lf 
Reach Length (ft.)= ....;;;b~2_(n) ____ _ Slope of Stream(%)= 

Graph Used: SCS/MIT Velocity (ft/sec)• ___ _ C (from Graph) • 



-- .., 
. _-".,-

_ ,, ~~"·'"·" ________ Sheet ___ of 
_______________________ Job No • ...::.5;:.;55c.:5,_-___ --=l 

' -_ Location identification along stre11111: .;0:;.;::2.;i.. ________________ _ 

Area of subwatershed in square miles: _2_·~?"'-------------------
fype of soil ___________ Hydrologic group of soil: _C=------
Calculations 
Description 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 

% Condition Number 

Weighted Curve Number " ... 2...,'?.--', k=---

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet = to6co 

Slope In % = • .33 

Velocity in fps= S=z.723 

Time of Concentration (hrs.)·= 

Data for Routing Flow through stream from o 2-!f: 
Reach Length (ft.) "...:.:3_'.3;._dV ____ _ Slope of Stream(%) m 

Graph Used: SCS/MIT Velocity (ft/sec)• ___ _ C (from Graph) a 

Location identification along stream: _o_z=S-_________________ _ 
Area of subwatershed in square miles: ~0,__,.,.. ________________ _ 

Type of soil __________ _ 

Calculations 
Description 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
~ Condition Number 

Weighted Curve Number = 7g, b 
Data for Routing Flnw through stream 

Reach Length (ft.)• ~.:.J~r~:;,;>~-~C?}...._ ___ _ 

Hydrologic group of soil: --'C _____ _ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet a 63 co 

Slope In % a • / 6 

Velocity in fps" 

Time of Concentration (hrs.) m 

from 02-5'° to _:::0;.:2-=-::::6;...._ __ _ 

Slope of Stream(%)= 

Grapn Used: SCS/MIT Velocity (ft/sec} • ___ _ C (from Graph} • 

-· 

I 
I 
\ 



ii::,:,;:.· _,,:,'.:ny __ ,_ · uace _____ Job Description _______ Sheet __ of 

't~:\::\:° : ~~bject_ ------------------------- Job No.-"-'55e.:5::.::5:...-___ -~l 

-1 ~; ~ _-__: __ :~_.Location identification along· stream: tJ26 
(1'·-·, _---"- -
•~,;: ---~'_:_ :.: :.-_ Area of subwatershed in square miles: 
.t . --

Hydrologic group of soil: :Z.£:" /. B, 75i{ C. :;.--1 - - -
'.'1 > , -· ·rype of ·soil 
.. ! : -- ---------- ; n- ---__ --
:r-; :.· 

I - - -

:J·" 
l • 

:___1- • 
,.r -
:1 

:j : :-- -
~1 -., -

1 -~ 
~,, H .. 

~- :: 

r·· 
ll 
I 
i 

' ' i: -:-_. 

- -:--
::.-· . r , _ .. 

Calculations 
Description 

of Cover 

op0., ~t"-ca. 
I / 

for Weighted Curve No. 
Area Hydrologic Curve 
_L Condition Number 

.3o 
[3 C 

60 73 

'[8 

83 

71 

Weighted Curve N1DDber "_..:7,._:S-:_._8" __ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet= 

Slope In % = o.37 

Velocity in fps = S:3,U, 

Time of Concentration (hrs.)" 

Data for Routing Flow through stream from _:;.0_2_;6:::.._ ____ to _o_z_,7 ___ _ 

Reach Length (ft.)= _/...,3e;o=a..c----- Slope of Stream(%)= 

Graph Used: SCS/MIT Velocity (ft/sec)= ___ _ C (from Graph) "' 

f Location identification along stream: _t.J_2_7 ________________ _ 

I 
i -=-

l 

l 

I 
I 
r I ~-

I 

,. __ -~ 

Area of subwatershed in square miles: ().::?-
______________________ 

Type of soil __________ Hydrologic group of soil: B 
Calculations for Weighted Curve No. 

Description 
of Cover 

Area Hydrologic Curve 
___ %_ Condition Number 

fJ.-~:i .3-o ;::eu_,,., 60 
~:::. .s- a.,.-eci ZQ-
~w r ' .. ~ YJf- t1c. 75" 

()e_ew~ 60 
f I - E½: 69 

Weighted Curve Number " br?'. --'--------
Data for Routing Flow through stream 

Reach Length (ft.) • _..3_'3 _____ 0'P.a-___ _ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feec a 

Slope In % "' .g 

Velocity in fps" _5:= 4-,71 

Time of Concentration (hrs.) = 2, 0 

from 02.7 to 029." 

Slope of Stream(%)= 

Graph Used: SCS/MIT Velocity (ft/sec)• ___ _ C (from Graph) " 



2. ___ ..,:,t' .. .a.vu ________ Sheet ___ of 
~uuJi:ci. ________________________ Job No.~S.:cS.:cS.:cS-____ -.:ol 

Location identification along stream: 0 2~ ---"-==-----------------
Are a of subwatershed in square miles: ~t);..;..,_> _________________ _ 

'!'ype of soil _________ _ 

Calculations 
Description 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
_L Condition Number 

Weighted Curve Number= -"d,~B::,_ ___ _ 

Hydrologic group of soil: _ _.8..:.,.. ____ _ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet = 

Slope In % = 

Velocity in fps= 

Time of Concentration (hrs.)-a 

3300 

S:4t,7/ 

2,5 

Data for Routing Flow through stream from _,,tl:..:iK,='{"------ to Oi?// 
Reach Length (ft.) c ~3'-'3=-eo.;c__ ___ _ Slope of Stream(%) a 

Graph Used: SCS/MIT Velocity (ft/sec) a ___ _ C (from Graph) a 

Location identification along stream: 

Area of subwatershed in square miles: 

Type of soil _________ _ 

Calculations 
Description 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
_!_ Condition Number 

Weighted Curve Number a ---"b'-'<;!':a-· __ _ 

I 

Hydrologic group of soil: _ _.l3..._ ____ _ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet = 2. 6 o O 

Slope In % = ·..3? 

Velocity in fps= 

Time of Concentration (hrs.) a 2, b 

Data for Routing Flow through stream from --~----- to _______ _ 

Reach Length (ft.)• ______ _ Slope of Stream(%)= 

Graph Used: SCS/MIT Velocity (ft/sec)• ___ _ C (from Graph) • 
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JOHNSON & ANDERSON, INC, 
Consulting Engineers 

By~ 

Subject 

Date 11-8-'15 Job Description FIS - LA ks..,..01,1 
RAINFALL FOR THE WATERSHED FROM WEATHER BUREAU 

Sheet of 

_.:.T=-:EC""HN""I:.:C:;.aAL=-"-P'-"'AP'"'E:.:.;R..:N.:.::O"-. -'4""0 _____________ Job No. 5555-.34 -1 

10 

G l?EEN Ci?EE=-1<. 

= Total Drainage Area in Square Miles 

Coefficient of Rainfall for the Watershed= 

Recurrence 
Interval 
In·Years 

2 

5 

10 

25 

50 

100 

. 500 

Point Rainfall 
In Inches For 

24 Hour Duration 

3.7 

4,7 

5,0 

6,.3 

/.J. 

O,C/'6 

Adjusted Rainfall 
In Inches For 
The Watershed 

.3, 63 

4, 61 

4,q 
6, 17 

-·nn '.i!.!'...!i ;!i!.tTt :.~i ~'.'l'!J',.1,'\1 _L._LLL 11 11, 111tw.~ rrr I T l!!tIT1
1 r 1 1 r ''t-'mrnm-tttti'1tt•ttttitt-mt 

,I'!• .. !: IJt
1

:1j•_IIII .p. !'.1!!..!'J••_"[I I L:...;..JJJJJl..)..!11~ HIii , J 11_,_lm 44,111!1 I ___!__UJ I , 

·1111;,11 111 1 :1,_ull.:1!:..ill/!!•::·1:i11',. -r·-·1n 1 ,1 11 111 ill Iii I Tf11 1wu1i 1,,, 1r 1111 

-;·;~1.:rl\:llr,:,!J!"1 :::tP.,,~1-·~ itll l 11 !_Ul/1 ifT'•fl1 1111 n- 1,11 1·1111111111/111!11 

1 1·1 -r.: 1:-·1.1••.• 1,,, •:1, , . , ! 11 1 1t1Tn ,~ if ttt:· 1! 1 111 rmm1 1,, i 11 1111 

2 5 10 2 5 50 100 500 

RECURRENCE INTERVAL - YEARS 

- __ -_ .. -
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Location identification along· stream: CJ7/ ---------------------
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Type of soil ;,?,..,,().,, AsB (S.w.11.<!r8JR/P Hydrologic group of soil: 75)(C 1 25/ /I 
0 

Calculations 
Description 

of Cover-

for Weighted Curve No. Calculations for Time of Concentration 

Graph Used: Area Hydrologic Curve 
_!_ Condition Number 

C .A Longest 
,73 31, ~-Fa;_,._ 

SCS/HIT 

Distance of Water 

,, 
?~1.J,,;J;ef 

&-F"' C1 .J../vJ 

Weighted 

Data for 

r---::. 75,f 

Curve Number = ( 6KJ\ · , 
Routing Flow thr~~tream 

Reach Length (ft. ) = .3.Z trV -------

r.nttTl:J.P Tn Feet= 

Slope In % = 

Velocity in fps = 

"4-fime of Concentration (hrs.)·= ___ _ 

from __ 0_'7_1/ ____ to --"rJ'-'-'7ce=-----

Slope of Stream(%)= ,::> • .S,f 

Graph Used: SCS/HIT Velocity (ft/sec) a /,S C (from Graph) = D.ll-9 

Location identification along stream: 

Area of subwatershed in square miles: 

Type of soil __ t(,;.._._..B._ _____ _ 

Calculations for Weighted Curve No. 
Description Area Hydrologic Curve 

of Cover _L_ . Condition Number 

(11-n-d.·~ /2_0 po,,;...,, Jb 

K".;\LUW~ ~ • 11..1.. lo... - &= ·t-1 
Roa.k s- Rw-e.d. 9e 

&fC'-" sp-a:....2{) HM, lf 7 
I 

Weighted Curve N\Dllber = If>..!!:' 

()7Z 

tJ,2 7 

Hydrologic group of soil: A 
Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet a 

Slope In % a 

Velocity in fps= 

Time of Concentration (hrs.)= 

Data for Routing Flow through stream from ~t ... J_7_J. ______ to 073 

Reach Length_ (ft,)• --'/.-~_er{) ___ _ Slope of Stream(%) s _c-_,._5~-g ____ _ 

.. -Graph Used: SCS/MIT Velocity (ft/sec)• _.,_(;.,.•6..__ C (from Graph) • 

S:11•7 

L~ 3 • o 

Tc,-:..s~s 

S: l~.lf
Le.:2•~ 

Tc.~4--2.ti 
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-Location identification along stream: 0 3 ~~------------------
Are a of subwatershed in square miles: O,OS-____________________ 
Type of soil kl,(, --~=-------
Cal cul at ions for Weighted Curve No. 
Description Area Hydrologic Curve 

of Cover __!_ Condition Number 

Hydrologic group of soil: 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet= /L/00 

Slope In % = /, +'-3' 

Velocity in fps= 

A 

S:/0,2--

Time of Concentration (hrs.)-= T... I ,3 ____ c.-

We:lghted Curve Number = ;;r;z;--
Data for Routing Flow through stream from ________ to _______ _ 

Reach Length (ft.)= ______ _ Slope of Stream(%)= 

Graph Used: . SCS/MIT Velocity (ft/sec)= ___ _ C (from Graph) = 

Location identification along scream: 

. Area of subwatershed in t»ljuc:u.·t: wilc:b. 

Type of soil __________ _ 

Calculations 
Description 

· of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
_L Condition Number 

Weighted Curve Number= _____ _ 

Hydrologic group of soil: _______ _ 

Calculations for Time of Concentration 

Graph Used: SCS/MIT 

Longest Distance of Water 

Course In Feet = 

Slope In % = 

Velocity in fps a 

Time of Concentration (hrs.) = 

Data for Ro-uting Flow through stream from ________ to _______ _ 

Reach Length (ft.) a -------- Slope of Stream(%)= 

Graph Used: SCS/MIT Velocity (ft/sec)= ---- C (from Graph) • 



-:,;-_. - - ··-

-- -?" . 

I 1 JOHNSON 8 ANDERSON, INC. 
i)),+l 't- ..,_ 7-o l/,, CONSULTING ENGINEERS 

rLU) •,._f1.1 /-,1,, L!.l('[TOW T~WfJ$l+tf" BY ______ DATE __ _, _ _,_ JOB DESCRIPTION __ ;_ _________________________ SHEET _____ OF __ l= 
SUBJECT _____ ------------------------______________________ JOB NO,_Sj"_S:~_:-_ 1 __ 

-Ra~ ~:e -µ:;-C/v,,-,.,n.e.l- be/w~ri I A·llJt~-ifv Q.:I£~;;A}(~¥'b 1180), 
d ' ' ' -r1 1 I 

• ·___ 
1 i , ' ~ - l - --f 

- <'.Q::: 40 cps l Q. ~ l, 9 c.Fs : &. .: •1?0 ds I ---1 
~ - Af'2a.; "D ... pt(., l_ A..,~~- • ·-i- - ! i' 
_-_,. gg lt/3. 2.,10 1- 1..~ 4- 2, \ 0 I .l.t:;4- -

t•7Lf- 1s2- ; L'il. l ?.J1 r,qc, 1 2.18 , 
__ /•bl !lb i l.'82.. 1 1'14- 1,g4- l'?q 

' _ _ •_j:._l/!j__ , _C/_() j \, 10 ' I 3q I,'? 3 I 'S'"O 

, .. :·;:t;6 :83 I 1 1.G.l t J3~ \,71 :\4'.l -~----
;. l/'f '7_7 ! 1 

\. 1, 3 j I 21: I,, 'a , J.~j_ _ j 
/,l,f~ '76 I 1.i2. ' \tl '•b.7 J 13'0 I 

•/#§'g' · c-.:-J/)•lf--}--1,.J~- ~ \I.~• 0 _ _I, i_1 ; l 7 i. -" ,_ ~---- __ _ 
; , ' : t - --- -i l l -- --_)_ . 
: v;: 0.4- 0-f~~c. __ __ l._ ___ __ _:_"-"'-0'+::-.4Js,1c.

1 
;, ________ , 1.r.:::-o ,r- .fW;_!,c... 

: • ; l l 
··- :Q·.:- ioo 'c..-Ps i -~ : .l~-- .!1-__ .-Jff------------4-
, - i),..f.tk __ - ; A,,e..~ ' -t- - - -1- -· -_, ___ _ 

l . - ----+- ,-----1---

'-b'.+ i I l 
' ' \ '! 1 22.:0 1 ' l - ·------,-,-~><-----+,----+, ----+---

! -, 7> b · l <t 4- l · t 

-

[ -i, \ 0 

: ---- ---7--· -
I ' 
i 

l,7~~ : '. j: bj~-=~ ·r-:=-::~: --, __ 
1 

- -

i:7s-- 15''3 . J . . i 
_ Ll}... _ -- !~1 __ .l--~--L-- -- .L ~--- _ --'---'---~;- _. __ _ 
\, 7 7- · l ~~ I . I 

- I l 
'"' Li-4- '. ti~-.i~:is:_j---------1--

rv- e' _ ;~~--:. B:-(~!-~,-1-~-- - - -, -_-_ ---+l---~f---'-----_--..... ~--------!, 

-----r·-- --.---; - i ---------- --_J· 
-~-~--+ 7 L 

1 I 

i J. ! 1 - - l 
l i ·, ------ 1 

I ; 
- ----- - - I 

' ---1-----, 
l 

--' --- - -
i ----'-------- -------- -- ../ __ 

-, 

--1 - --- _, __ 
\ --- _____ j 



~ -_ - :- ., - - -- M-- - •--- • --- --- -

--

- ----=·-"; 

l f 
' 
' 

--·-------

1,87 
I, 'i' 3 
2. Io_ 

' LJ,S") .. 
' 

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

l . -1 
j __ , 

- _J 

7, 
f'Z_ 

S-2.. 
:i'3 



--~· 

.,, 
C1J 

.,:;; 
u 
C: -~ 

-~ 
,a ,._ 
,._ 
::, 
0 

.,:;; 
I ... 

N 

JOHNSON & ANDERSON, INC. 
Consulting Engineers 

Date J{ /3.J'( Job Description ;=Is· L:,_keiv,✓ 
RAINFALL FOR THE WATERSHED FROM7.JEATHER BUREAU 

Sheet of By DM 
Subject --'-T""EC""H_N I_C"""AL"-'-P'""AP'""E""R""'N.a.aO.;.. _4_0 _____________ Job No. 5555- 39:;- l 

10 

2 

2 

Total Drainage Area in Square Miles = 

Coefficient of Rainfall for the Watershed= 

Recurrence 
Interval 
In Years 

~ ' ! . !. 
, .. I 

2 

5 

10 

25 

50 

100 

'._ ti' 

- ·,_·--; ;. ____ •.::~!' 

5 10 

Point Rainfall 
In Inches For 

24 Hour Duration 

3-7 

4-,7 

_£;, 0 

6,3 

25 

/. o 
o.qqz 

50 

RECURRENCE INTERVAL - YEARS 

100 

Adjusted Rainfall 
In Inches For 
The Watershed 

6. 2-E7 

•:: 

' L 

li1J Et!. 
'H-i ~: .: 

ti 
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11 I 111 

500 
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HYDRAULIC ANALYSIS 

Introduction 

The stream that was_studied is the Green Creek in Laketon Township, 

Muskegon County, Michigan. The study begins at Muskegon Lake and 

continues _for approximately 4.2 river miles to River Road. Included 

_in this study is an unnamed tributary. The study of this tributary 

begins at its confluence with Green Creek and continues for approxi

mately 1.6 river miles until Horton Road. 

The discharges were computed by the SCS Computer Program, TR-20, The 

10-, 50-; 100- and 500-year flood frequency flows used in this study 

have been approved by the Michigan Department of Natural Resources in 

their letter dated June 23, 1976. 

Method of Analysis 

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

by the U.S. Army Corps of- Engineers, 1 

All bridges have been modeled for the requirements of the HEC-2 normal 

bridge routine, except encroachment method 1 was used in lieu of levees. 

The bridges were checked, by manual calculations, for the occurrence of 

pressure flow (inlet or outlet control) and/or weir flow. The tailwater 

elevations used in conjunction with outlet control were determined by 

comparing encroached and unencroached valley sections one foot downstream 
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of the bridges. With the aid of photographs and field trips at the site 

of the bridges, a judgment was made as to the likelihood of the downstream 

section being either a·pool with a small velocity (unencroached section) or 

an exp~n~ing section with a high velocity producing an adverse scope 

(encroached·section). If pressure flow and/or weir flow occur, the HEC-2 

normal bfidge routine was not used and the manually calculated water surface 

was inputted by use of the "XS" card. When the "XS" card is used, the HEC-2 

hydraulic.calculations for the bridge are ignored as these calculations are 

no longer valid. If pressure and/or weir flow occurs at a bridge, then the 

upstream encroachments were removed to reflect the presence of a backwater 

pool. 

Weir stage-discharge information was calculated by the computer using the 

standard equation, Q =·cLH312• The weir· is divided along its length into 

one-foot segments. After being calculated through each segment, flows are 

summed. 

Variables and Coefficients 

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

photographs and descriptions by Chow2 with photographs and field inspection 

trips taken in the City of Novi. +. ..) (J"" ..... 
, n.Q-

There is currently ~ati~ethod of evaluating coefficients of contrac-

tion and expansion. 3 The coefficients of contraction and expansion used in 

this study were, respectively, 0.3 and 0.5, as suggested by the example 
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sketched in Exhibit 5 in the IIEC-2 Users Manual.4 

The orifice discharge coefficients for outlet control used in this study 

-were taken.from charts published by the Bureau of Public Roads. 5 These 

coefficients represent the losses due to inlet, outlet and friction. For 

inlet control, nomographs from the Bureau of Public Roads6 were used. 

If nomographs did not exist for a particular culvert, then the equation 

rv2 + 1 ] 
lzg c2" 

+ D = HW7,8 was used. 
2 

3 • 

The profile 

Lake. Mean 

Starting Point$ t. p'f' 
computati~~"'e~/lik began at its outlet into Muskegon 

lake level (580.9} was used as a starting elevation. Profile 
-¥,. 

computation for the tributary began at its confluence with Green Creek. 

The starting elevations were determined by computing the water surface ele

vation oh Green Creek, at this confluence, for each frequency flood studied. 

/t11c/213an ?'loo d 
6e superposed 

levels 
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HW H de ho HW D+(l+Ke) HW 

D 2 2g 
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JOB NAME: L. AK~ 70,i/ 
. . 

--rov.-::,~~ ,,.._,,, A 

' l" 
',,, 'j 

' 

1 ·' 

l 1 ', 

j 

.• ': 
., 

· 'WATERCOURSE: a.fcE/j ~.lj,_..,-.,..,,,' ~.,_::,, WEIR - - -- 1.._ff,::ccz ' -'t-,,. ~-} . 

WEIR __ DE;SCRIPTION:_ .. Qz..,,.1c(. -- . , ,,. 
.... ~-.,1.:::.,- ... ~ • ~ -•;..- ....... -.,. '7N 1,, ... • ~- ' , ... t .. .r.--~J.) ~. 

I 2 3 4 5 6 7 8 9 

HW TW He Q = A 
2"gH~ AVG. HW 

QT C 2 L (6X7) 
ELEV. ELEV. (2-3) I l+Ke+29n L RD.EL (2-7) 

V R 473 
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, __ .,,.,-~--- - --· -~ --I BY·:::,('// - -·/·DATE--7-::9 --,-· . --. .. - .. ~.;-, 
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3.J:5 

I.. ,___ 
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Laketon Township 
Bear Lake Tributary 
5555-34 
RCS 4-2-76 

Cross Section 

A 

B 

C 

D 

E 

F 

G 

.H 

Sheet 1 of 1 

Original Cross Section Location 

SECNO Location 

980 201' d/s of Dykstra Road 

1181 Dykstra Road Bridge 

2850 1669'+ u/s of Dykstra Road Bridge and 
1876'± d/s of Giles Road Bridge 

4240 486'_± d/s of Giles Road Bridge 

4460 266'_± d/s of Giles Road Bridge 

4726 Giles Road Bridge 

4789 63'±. u/s of Giles Road Bridge 

4790 Small Dam 64 '±. u/s of Giles Road Bridge 

' 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is an unnamed tributary of Bear Lake in Laketon 

_Township, Muskegon County, Michigan. In this study it will be referred to 

as Bear Lake Triburary. The study limits are from the mouth of the tribu

tary at Bear.Lake northward to its headwaters between Giles Road and River 

Road and just west of Whitehall Road, a distance of approximately one river 

mile.- The discharges were computed by the TR-20lcomputer program developed 
-' 

by the Soii Conservation Service. The 10-, 50-, 100-, and 500-year flood 

frequency flows used in this study were approved by the Michigan Department 

of Natural Resources on June 23, 1976. 

Method of Analysis 

The flood profiles were calculated.by the HEC-2 computer p~ogram developed 

by the U.S. Army Corps of Engineers. 

-The water surface elevations at the roadway culverts were determined by hand 

calculations. The results of these calculations were entered into the back-

water computation on the upstream sides of the culverts by the use of the X-5 

card in the HEC-2 program. When an X-5 card is used, the HEC-2 hydraulic 

bridge-calculations are not shown. 

Weir stage-discharge information was calculated by the computer using the 
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standard equation, Q = CLH3/2, The weir was divided along its length into 

one-foot segments; the flows were then calculated through each segment and 

Summed. 

Variables and Coefficients 

In order to reflect the rather abrupt changes·in the stream cross sections, 

the.contraction and expansion coefficients selected for this study were 0.3 

and 0.5, respectively. 

The r_oughness factors (Manning's "n") were established by comparing the 

descriptions of the Bureau of Public Roads1 with photographs and field 

descriptions taken in Laketon Township by survey crews in 1975 and 1976 • 

rhe orifice discharge coefficients for outlet control used in this study 
• - •• 

were taken from charts published by the Bureau of Public Roads. 2 These 

coefficients represent the losses due to inlet, outlet, and friction. For 

·inlet control; nomographs from the Bureau of Public Roads2 were used. 

--. - -

The weir coefficients were taken from charts the 
- discharge supplied by . .,.. 

Michigan Department of Natural Resources. 

Starting Point 

_The profile computation for Bear Lake Tributary began at the mouth of the 

· tributary at Bear Lake. The starting elevation was assumed to be the mean 
.,\&--

lake level of Bear Lake (elev. 580.9). All elevations in this study are on -
USC&GS datum • 

I eve-ls 
.s uper-po.s eel 
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Discussion 

There are two small dru,is located on Bear Lake Tributary. The downstream 

dam, 

this 

-located about 500 feet south of Giles Road~ ~shed out in 
- . assu ,enc.e .:> , 

time there are no plans to restore the earthen structure. - -- ... - - -- --- -

1973. At 

The up-

·stream dam is a. small concrete structure located about 60 feet north of 

Giles Road. The dam is badly weathered and some broken areas have been 

repaired with- wood. AU-shaped notch carries low flows, while the entire 

3 • 

top width of the dam would perform as an overflow spillway for larger flows. 

Supercritical flow occurs in a 135 foot reach of Bear Lake Tributary just 
-

downstream from'the Giles Road bridge. This is caused primarily by the 

steep (2.2%) channel slope between sections 4460 and 4594. Due to the 

relatively short reach involved, and the shallow depth of channel flow in 

the reach (about 2.3 feet), a supercritical water profile was not run. The 

-
normal flow depth was assumed to be at critical depth for this reach. Since 

the channel topwidth is only about 20 feet in this area, it is assumed that 

the use of critical depth for this reach does not cause any significant 

increase in floodway width. 
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' NAME '.:~L' ·o ki.~~ -,-Tr,v-i .... '.'>l, P · :.·.F,~i~;s:. s--s-c,s·I ?.4-1 
-

,,JOB " ' " ' JOB 'NO. 6t Io~ 
' ~<J,.-r . \ v-; \, ~ t>-'<"' LOCATION: 'D~kstvc.. ~~ WATERCOURSE: LJt..t!.. CULVERT 

CULVERT DESCRIPTION: 3G. " k .. "-1 '1 ""e,J.(e..-r el !Cc..1 BY j'DATE 

't>"o\ .tL~ ~ +-·ur;.,..,. .C; \\ , s 'l..u "-I" t. c,,.,X ~. ' ' EL. S87. s-
- , V _L_ ~ 

n= • 0 2..5' b--
0 10= 4-4- Lf-~ TWIO= SB4-,>I 

A: 1. of.'I a 1 0 50= 7hr cJs TW50: s-e,s-. '2S" 
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D= ?,, 0 I 
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LSo: o.,;-' Sto. \IBO I I Sta. II~ 

HEADWATER ANALYSIS 

Q INLET CONT. OUTLET CONT. HW :a H tho-LSo HEC-2 FINAL FINAL t,. H 

"2 HW 
HW 

HEC-2 HW dc+D ELEV. HW H de ho HW D+(I +Ke) HW 
D 2 29 

4-~ c.:k \, \lit- ~' o\--2. t. S-4- ;i.. ''2.. '2.' (. :i.. . "i I 3 ,<\ s- 3, <\O 3,'i'S" S-f3' .. 05" 9v-,,;.5 .... <e. 

11\- c.-k \' '\O s.-io 4--, 37 ').,. '2.. ')_ ' (.,. 3,' G.S" 1,Sl.. s-, S'S- sB 1, (,,fe Pl"<!>Su..l(t. t 

i '?> c..ts 5"87,10 - " 
\l.B&-s s-s1.e1 " 

CALCULATIONS AND COMMENTS 

. ! 
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JOB. NAME: Lo..ke...\-o.,_ Tow""s\...; '{) F,1:,S. 

WATERCOURSE: ~R..()...'r Lo..\<~ Tv-·,'b..} .... v-"l 

•. J 

WEIR 

WEIR DESCRIPTION: 4-o. fl-. \:.-re.~-¾'l.. - c.o~v-J-~ 
I ·: 2 3 4 

' 
5 6 7 8 9 

HW TW· He Q =t 2gH~ AVG. HW 
QT c I tKet29n

2
L L (6X7) 

ELEV. ELEV. (2-3) RD.EL (2-7) 
R 473 
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" ,, ,~.s-, ll.6, 31 
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- JOO.OU 620;00 
,-::_. ,~ 400.00- 6l<l.10 

----~----.,.. __ ",' o e:-ee · 620 .20 
600.0li 62?.40-

-7•-o.oo 623.BO 
,a-0-0-.0--0 ·· -6i?-4-.~e----.--"--'------
9o o-: o o 6?.4. 1n_ ~--

------ -· 

, WTOJH--OF' POAOW·A 'r=c /J6-rDO.-
-- ------ _F/OA0'-S•IRf:A (;'E-:p-a-\,1-El)--"-=·"'--...:.·~----~--

- . ' 
ELEVATTON Q 

519-:1 o -o·. o 
-,-

~---2c~----?.,{,+'l 9 .--?-0 fr.'7-4 -
61_9.~0- 4_.?5 

_ 61'9 ~-4 D 1 l • 79 
-~- ,c:-6--l·<J. '.5 6 2-4733 

·- . 

619 • 60 - - 42 • 69i--- _ L/-......-~ 
- ___ - 619~70 f,7 .53 

_, . g ;Rn _ . 9<l ;~--

~19. 90 -134.14-
- .------- __ §,20.0o l!-P.n2 
~ ,---~-~JO ·2+3:.39 

' 62_0.20 308.06 
620.30 380.8$ 

~-~---~--,6',;z'.;i'-,Q .-4-() -46 i ;44 
- " "620.50 ·S49.6'>-

• !; -.- : fy20.60 645.40_ 
- -,,-.-cc •• •- -- 0 :----,--6-2-f)-;'TO-- 748, 74 

::: r • 6?,-0.BO ASg.64 
'620._90 978.JS 

-~---~------.C°--,t,-6?],0-~-----_ ------

, 

_____ : ____ ._ ----'--

-. 
--·---- ---- ---

•. 

C • 

~--·.' : - f -·---.... - -__ - ·-------------------- ~ , 

- ·~I 
~~ --~"'--;. ·_·: .. -~. ---------

_T ___ _ 

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



,, Ir,' 

(·)· 
', I I' ' I ', 

,, 

,, ; ,l 'j 

' ', 
---

.- E.J:.s; _:_ --~: __ '._~_ ' ssss: -l--34--1-~01 .. -1--·o 3~ JOB NAME: , L~~o~-~--Towi,.s~\ ~r ~.....,.__.__._. Jc:>s:'.NO.'. 

WATERCOURSE: B(.A.(' k'Ke.. -: -'I'; \.so.ir"' CULVERT LOCATION: G;\e_s ~~ 
CULVERT DES CR I PT I ON: ?.. ~" ~ · wbstv<l.Q....:'., -;l(r'' c.k P BY R.c..t> IDATE 1 / 1 /1 i. 
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HEADWATER ANALYSIS 

Q INLET CONT. OUTLET CONT. HW = H tho-LSo HEC-2 FINAL FINAL t:,. H 

v2 
HW 

HW dc+O HW ELEV. HEC-2 
HW H de ho HW Ot(I +Kai HW 

D ,, 
i .. -.. .._ II 
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,, 
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- -CALCULATIONS ANO COMMENTS 
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12..~ ti 'l. S, C.l~,O( 5", lot. :t\ , 9 G:. 101.+-: 12.q. '1~ 
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Gerald Cleery, .Vtce President 

' . - 11 
Johnaoa and Andereon, Inc •. 
P.Q. Boll 1166 -~ ,! , 
2300 Dixie Highway 
Pontiac, MI 48056 

Dear Kr.-cleary; 

June 23, 1976 

C (Y1 TA,.)•~ Pl 

Re; Laketon Town•hip Hydrology 
J. & A, File Ro. 5555-34-1 

· we !hav~ reviewed i\the flood di•cherge calculation• for Green Creek 
··Lake tributary eent with your June 2, 1976 letter, lfe agree with 
_ peak di•chargi v~lue• obtained frca th••• cmputationa. 

. ~ 

11 
,I - Sincerely, 

and Bear 
the 

t 
I -_ ·I 

j 
~ PaOiECIIOW IIUIIWJ 
Hydrological Survey Diviaicm 

' 

RW/IW:pb 
. cc{ -Richard Watt 

- ., 

:1 
I 
I 

lloger Wallace, Chief 
Bydroloaic Studiea Unit 



Telex: 23.5793-
-' Ptione: (313) 334-9901 

-

Johnson&AndersonJnc. 
CONSULTANTS 

P.O. Box 1166 c 2300 Dixie Highway a Pontiac, Mich. 48056 

_ Michigan Dept. of Natural Resources 
--Bureau of Water Management 

Hydrological Survey Division 
'- Mason Building, 8th.Floor 

_Lansing; Michigan 48926 

-~ - " 

Attention: Mr. Richard S. Watt 
-- · Flood Insurance Coordinator 

-
Re: FJS Laketon Township - Hydrology 

Ref: J&A File Nq_. _5555-34-1 

Gentlemen: 

JU/\J 8 1976 

l-lydroiogica/ Surv. 

Our revised estimates of flows and supporting calculations for the 
Green Creek and the Bear Lake Tributary are attached. 

We request your· a-pproval of the flows at your earliest convenience. 

Thank you; 

VQ/dp 
encl. _ 
cc:. File 



· - ~Ubj .:,c-t- ·_-_' _,)._;; .. ; ... , e<Y::::.:-;_.::L-:::'V'-U'.,;-=.e'-<..::.__-_,_1.::;.-;:.l,;,a1_.b'-'--'==kt=,c;'.;,.;,.~--·-_-______ Job No-. -:,-55~5"'5·- 3 </-- -1 
t I o 
Location identification along stream: 07/ 

' ------------------,---
Area of subwatershed in square miles: 

Type of soil -----------
Calculations for Weighted Curve No. 

Description Area Hydrologic Curve 
of Cover _%_ Condition Number 

i.~ J..fo c_a;.-.... 
Re,...,t., 2 p....._'L,A 

)) 2 Hs 
Ri>..oJcle..-.b ·.1 _s:._ t-1 ,Z.C. 

e.,·t,e." -"""c:e lfCf pa.:, .... 

Weighted Curve ·Number .. 7/,32 

0,72 

Calculations for Time of Concentration 

Graph Used: scs 
Longest Distance of Water 

Course lo Feet a 

Slope In % a 0,71 

Velocity in fps .. J.7a 
• I 

Time of Concentration (hrs,)• ~, bl/-

( e!! l va.'-'}{\i<-<>-- t<:;! .,~it .e-il ) . 
'-D'iita fbr Routing Flow through stream from ___ 0_.,7.'--'I ____ to __ 0_~_7_2.. ___ _ 

Reach Length (ft.)• -------- Slope of Stream(%)• 

Grap~-Used: SCS. Velocity (ft/sec)• ---- C (from Graphj • 

Location identification along stream: 

Area·of subwatershed in square miles: 

Type of soil __________ _ 

Calculations 
Description 

of Cov·er 

~> 

~' J,1.,11bt_-.[ 

. /(Q.ec.,(,-:, 

1-P-e" [/;l;et; 
ti 

for Weighted Curve No, 
Area Hydrologic Curve 
_L Condition Number 

~ F.:i,.:, 

IS- '/+= 
L 't;~') 

~ Fcun. 

Weighted Curve Number• __ 7'~('_.,J·.S-~'-'-

072-

0,2-7 

Hydrologic group of soil: --~A ..... ___ _ 

Calculations for Time of Concentration 

Graph Used: scs 
Longest Distance of Water ,91,-t,,(~ 

1-:?.L/\ 
Course In Feet • I ..,ll,,,lf./ 

Slope In % • 012-b 

Velocity in fps• D,:).h 

Time of Concentration (hn,) • /·ft 

Data Ior Routing Flow through stre8111 from __ 0 ___ 7_2-_____ to _.:;:0;..,;.7.;:3a;.... ___ _ 

Reach Length (ft.) ~ /;!,.f:'1} -------- Slope of Stream 

Graph Used: SCS 1
/ 1 · Velocity (ft/sec)• ----- C (from Graph) • 

0,2: 

0,2. L 

~ 
I 

§JJ.,.,,..,.. 
i,(,,,,UVV 

1•~7 

J,3;-



..... - • ---· ,-------. < ..... "" '" --_--_·...;.·_· _ .. _,_ -·--------"-" --· --- -=-=-· '-.. --
-, - ~~-- -- Sutiject · Job No. 5555- -1 ------------------------ --==----.:. 

~ 

·Location identification along stream: 

Area of subwatershed in square 111iles: 

Tvn~ of soil -., r-

Calculations 
Description 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
_%_ Condition Number 

fu.-.ae,,\M _i_ Ytt ac-

8o - _ _;1='""""--"---

!D,5_. Weighted Curve Number ~ --'~""-_,;;,---

073 
0,0z 

Hydro logic crroun of Aoil: A-o---r -- ----. 

Calculations for Time of Concentration 

Graph Used: SGS 

Longest Distance of Water 

Course In Feet • 

Slope In % a 

Velocity in fps• 

Time of Concentration (hrs.)• 

o, 1,o 

. Data for Routing Flow through strea111 from ________ to _______ _ 

Reach Length (ft.) • ______ _ Slope of Stream(%)• 

Graph. Used: SCS, Velocity (ft/sec)• ___ _ C (frOlll Graph) -

Location identification along stream: 

Area of subwatershed in square miles: 

Type of soil _________ _ 

Calculations for Weighted Curve No, 
Description Area Hydrologic Curve 

of Cover _%_ Condition Number 

Weighted Curve Number• _____ _ 

Hydrologic group of soil: ______ _ 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

Slope In % • 

Velocity in fps • 

Time of Concentration (hrs.)• 

Data for Routing Flow through stream from ________ to _______ _ 

Reach Length (ft.) • _______ _ Slope of Stream(%)= 

- Graph Used: SCS ''I Velocity (ft/sec)• ___ _ C (from Graph) • 
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- 1 I JOHNSON a ANDERSON, INC. 
i)h-"1 t ..._ 20 1~ CONSULTING ENGINEERS 

y f\-tJ) .... !,.1 l7f, LI>;( fFiW lo VJ t-J SH i p B ~----- DATE ___ j __ JOB DESCRIPTION ____________________________ SHEET _____ OF __ "J_ 

-.,-~s-- 3,-SUBJECT _____ ------------------_____________________________ JOB NQ __ _s_., _______ _ 
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By DAt( 

-- . -·- ., .. -----w - ,_, __ •• -·--- -·-

JOHNSON & ANDERSON, INC. 
Consulting Engineers 

Date lJ· 13 ]<;" Job Description ;=I:: · ~kef-rw/ 
RAINFALL F6fl THE WATERSHED FROMlJEATHER BUREAU 

~---- --

Sheet of 

Subject _..:,T.:.:EC;::.;H::.:.N:..:IC::..:A:.L~P..:..:A~PE::.:.;R:...;N~0:.:.,...;4!.::0~------------ Job No. 5555-3z=- l 

= Total Drainage Area in Square Miles 

Coefficient of Rainfall for the Watershed= 

J. o 

10 

4 " 

Recurrence 
Interval 
In Years 

2 

5 

10 

25 

50 

100 

500 

'I 

'. ' ! ' :.: r 

l : • 

;, ~ ·_r l' I LL: 
•.'. l L ! ; ':. -:..-

' -1 , , l' 3 . ': - .. ·: 
_, 1 ~ - "' 

Point Rainfall 
In Inches For 

24 Hour Duration 

37 

4-,7 

,0 

b,,3 

Adjusted Rainfall 
In Inches For 
The Watershed 

6. 2-f7 

' : -,-= ~ , ~--- 'i:-~: =~~ · - -'. ._;_::: S::~ -s=:t~ ~j_~ ?-'. ~~ - , :: . 1 ~- - - -1=. :~~~~>-;F_;._f ! :--~ ~- "; -~~~ ~ 

' --·:· :.: :-;~1@~--:~:{h::7 i ~:/ ~~-~E[ ---+-~ ·f-1~ ~~= ~ .(-,~ 
l. __._;_ - ·t::r.:,.:._ 

-- -+--- ~ -, 

RECURRENCE INTERVAL - YEARS 
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7 
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Sub-j'"'e-c"'t--_:_·-_._~-_. ·_-_ -_-_ -_ -_ -_ -_ -_-_-_-_·_··_-_-_--_, __ " _.,,_-_~_L~_-_·:::::::-=.-=.:::: J~b. No:-Tss·s:3q.-.,.....;...--cl· - - -

- ;. -~·-:; --./= ·;= 
Location ident_ifica~~o~_,_along stream: ---- 0 Z-0 · -=-: 0 ~--.;:_ -~;: • _ ' ---------------------------"'~-:-! :~_:--:._-r:i 
Area of subwatershe-d in square miles: ___ l_,_l, __________________ c·,~·-'•-'-- ,~···, 

Type of soil ____________ _ 

Calculations 
Description 

of Cover 

~~~ 

R.cJ.o 
/} 

for Weighted Curve No. 
Area Hydrologic Curve 

% Condition Number 

30 ---- F.,_..:,-. 

$' pf',y:4 

3 D i.o.-1-

I:" -~iv,:i --- 1/9:,(C, 
0r~,,;f 57 pa.,;. 

<- 3et! Re11ch Leng_th- (ft.) • _..., _____ _ 

Hydrologic group of soil: 307 A/ /z /. B, S-21, CJ f,l,:D:. 

Calculations for Tillle of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet " 

Slope In % a 

Velocity in fps m 

'f:l.me of Concentration (hrs.)• 

from 020 to CJ 2. I -------- --------
Slope of Stream(%)• 

Graph Used: SCS, Velocity (ft/sec)• ___ _ C (from Graph) • 

Location identification along stream: 

Area of subwatershed in square miles: 

Type of soil __________ _ 

- c·ai~uiations .. for Weighted Curve No. 
Description. Area Hydrologic Curve 

of Cover _%_ Condition Number 

j,.5,-

f 
-z/.4J ~•~[3/ L,-.s-j.C/g;;:"·· 

Hydrologic group o soil: ..,. ~/· 

Calculations for Tillle of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

Slope In % • 

Velocity in fps• 

- Time of Concentration (hr•.)• 

Weighted Curve Number• _,._/2.,..CJ_,3_,~f __ 

Data for Routing Flow through stream from __ o_z_l _____ to __ o_2_"2--____ _ 

Reach Length (ft.)• ____ 1. .. 3 ... __ ,:rv ____ = Slope of Stream(%)• 

Graph Used: SCS '! I Velocity (ft/sec)• ___ _ C (from Graph) • 



1 
f 

-------- ~·•~-.. -- ----
• ·sub Jee t ________________________ Job No,""""5"'5;;;.5;;;.5_-___ ._--=-1 

0
~L_o_1:a_tion identification along stre111D:. 

·-Area of eupwatershed 1n square miles: 

. Type of soil 

-- .::_ -__,o"--2-_2--__________ -_._ .. _._ .. _ .. ____ -;_· -ls'~~~It~:-
. 2- . . _:-.. ·.,: 

·-·--;._:,_ 

' 

Calculations 
Description 

of Cover' 

-----------
for Weighted Curve No. 

Area Hydrologic Curve 
_!_ Condition Number 

---

Weighted C~rve Number~ _.;.7_5"._, _7 __ 

Dat·a· for Routing Flow through stream 

Reach Lengt.h (ft.) • ______ _ 

Hydrologic group of soil: /67,,4 J :r ;(B, k ;(o/ ji/),J 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

Slope In % a 

Velocity in fps• 

Time of Concentration (hrs.)• 

from tlo ft.,_~~ fl to _______ _ 

Slope of Stremn(j(%) • 

Grap_h Used:· SCS, . Velocity (ft/sec)• ___ _ C (from Graph) • 

. 
Location identification along stream: O 2.3 

Area of subwatershed in square miles: _2_._2-_________________ _ 

Type of soil __ _..:;.....______ Hydrologic group of soil: 2 3 7, A, 7 'J,13, S.S-ii. C 1 

,s-;;, j)_ - ---

Description' Area Hydrologic Curve 
of Cover _L Condition Number 

Weighted Curve Number • ?'f, o 2 

Calculations for Time of r.nnr~ntrAtinn 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

Slope In % • 

Velocity in fps• 

Time of Concentration (hr•.)• 

Data for Routing Flow through stream from _....;0;._;;2.=3::__ ___ to __ o_::i._'-f.;_ ___ _ 

Reach Length (ft.) • 62-.L:rt> Slope of Stream(%)• 

Graph Uued: SCS '!I, · Velocity (ft/sec)• ___ _ C (from Graph) • 

-------· - - -c::....---- ----



' l 
f 

l 

.:;,. .::. 

----·· ..::..;:i-ojCcL ___ -_._, ____________________ Job No. 5555- --:r 
Location identification along s~relll!I: 0 2 tf .. C •• ,.. C'·C:,C .• -----'-----------'---.:....-...;..;:;. .. ~~·- -~'~ .. -

' .. 
·-~

0

Ares of subwatershed in square miles: 2, 3 
• 

Type of soil ------------ Bydrologic group of soil: :2ili,,4, 57/3, 6aJ.C,,I-F/ 

Calculations 
Des crip ti6n 

of Cover 

for Weighted Curve No. 
Area Hydrologic Curve 
_L Condition Number 

-Weighted Curve Number~ 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

slope In % a 

Velocity in fps a 

Time of Concentration (hrs,)• 

Data for· Routing Flow through stream from ___ D_Uf:...J. ____ to D ~ 

Reach· Length (ft.) • 33ert:> Slope of Stream(%)• 
. 

Graph Used: SCS, Velocity (ft/sec)• ___ _ C (from Graph) • 

Location identification along stream: 

Area of subwatershed in square miles: 

Type of soil-----------

Calculations 
Description 

of Cove'r · 

for Weighted Curve No. 
Area Hydrologic Curve 
_L Condition Number 

-----·-

Weighted Curve Number • -;;3/, 6 8"' 

.0 

Hydrologic group of soil: .35 7A, .s:s:-'/: C,ltJ J. J> 
5 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

Slope In % • 

Velocity in fps • 

Time of Concentration (hr• ,) • 

,,.,~ ,..-, / 
Data for Routing Flow through stream from --"'-:::::2----- to __ ....,_~_0;;... ___ _ 

Reach Length (ft.)• ~2-e:,-n Slope of Stream(%)• 

Graph Used: SCS '!f Velocity (ft/sec)• ___ _ C (from Graph) • 
• ==-- _,:: 



... ---· ·- ... ------- ,::H&t\..L ---- OI -:<·,.·, ~-,_.=:ruuject _______________________ Job No,....c.55 __ 5_5'-------... 1 

-

Location identification along stream: 

.A'rea of subwate~shed in squaye miles: 

Type of soil -----------
Calculations for Weighted Curve No. 
Description Area Hydrologic Curve 

of Cover· ......L Condition Number 

Weighted Curve Number c _.;;.6~f_, _o_s_-__ 
7 

Data for Routing Flow through stream 

Reach Length (ft,) • ....,/ ... 3 ..... e-i> ____ _ 

' 2--

Hydrologic group of soil: 407A,lc}B,Jf 0/C!., 
,oJ.J) 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet a 

Slope In % a 

Velocity in fps m 

Time of Concentration (hrs,) a 

from {) '2.. 6 to O 2. 7 -------- ___ ... _____ _ 
Slope of Stream(%)• 

Graph Used: SCS, Velocity (ft/sec)• ___ _ C (from Graph) • 

Location identification along stream: 

Area of subwatershed in square miles: 

·Type of soil--,----------

Calculations for Weighted Curve No. 
Description Area Hydrologic Curve 

of Cover ......L Condition Number 

,u,~ :?,o fiu"'~-

~::.~ 
.- Pa,.-J. v 

I·(!:, , , J.t,. h:rJ :;;- ~ac. 

,6 Qgi, .- /;,:) ,==~,.,__ 
l 12 

I J 

Weighted Curve Number • 6 g · fi' 7 

02.. 

0,2 

Hydrologic group of soil: ¥-.>/A; !.fS-/,<:!.,toJ . .D 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • 

Slope In % • 

Velocity in fps• 

Time of Concentration (hrs,)• 

Data for.Routing Flow through stream from _ _.f1_,_:Z._7.__ ___ to __ 0_2._e-____ _ 

Reach Length" (ft,)• 3..3trO Slope of Stream(%)• 

- _-_Graph Used: SCS '!f · Velocity (ft/sec)• ___ _ C (from Graph) • 
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-·-·-. :·~---_-_--_, __________________ Job No.""""'55;;.:5;.:5;..-___ -.al 

Location identification along stream: 

- Area· of !iub.,-atershed in square miles: 

Type of soil __________ _ 

Calculations 
Descriptiqn 

of Cover·. 

for Weighted Curve No. 
Area Hydrologic Curve 
-1._ Condition Nwnber 

-

Weighted Curve Number a /-/Z,67 

Data for Routing Flow th_rough stream 

Reach Length (ft.) - 33trD 

Hydrologic group of soil: JI!)(, A 1 2-f B , '+3'/ C / 
IO}J) 

Calculations for Time of Concentration 

Grsph Used: SCS 

Longest Distance of Water 

Course In Feet a 

Slope In % " 

Velocity in fps • 

Time of Concentration (hrs.)• 

from [)z__r to e::J2:9 
/ 

Slope of Stream (%) -

Graph Used: scs,' Velocity (ft/sec) • C (from Graph) • 

Location identification along stream: --~CJ_:;;2._.f ______________ _ 

Area of sub.;,ateri;hed in square miles: __ o~, .;:;3 ________________ _ 

__ Type of soJ.1 _________ Hydrologic group of soil: .52(,fl,3)/J,2CJ,C,'J.S/,J) 

Calculations for Weighted Curve No, 
Description : Area Hydrologic Curve 

of Cover % Condition Number 

Weighted Curve Number • _...:b'-7-'--, ... 7._.._ 
' 

Calculations for Time of Concentration 

Graph Used: SCS 

Longest Distance of Water 

Course In Feet • ___ _ 

Slope In % • ----
Velocity in fps • 

Time of Concentration (hrs,)• 

Data for Routing Flow through stream from ________ to _______ _ 

Reach Length (ft,)• ______ _ Slope of Stream(%)• 

-Graph Used: SCS '! 1 Velocity (ft/sec)• ___ _ C (from Graph) • 
. c 
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JOHNSON & ANDERSON, INC. 

Consulting Engineers 
I 

By I F --.-- ,,,, . U.-r-.J Date !.-5-75 Job Description .J_.;;. - LJit~E-:-rrJrJ 
l RAINFALL FOR THE WATERSHED FROM WEATHER BUREAU 

nvp Sheet of 

Subject _..:.T.::;EC::.:.H::.:N.:.:IC:::;.A::.L..:P..:.;A~PE:.:.R:...:.:.:N0::.:._4.:.aO:__ ___________ --'. Job No. 5555-.34 -1 
·1 G l?E:EN Cl<?E£tc;; 

_ ;·Total Drainage Area in Square Miles = 

! Coefficient of Rainfall for the Watershed= 

10 

I Recurrence 
i lnterva 1 

-l In Years 

1 2 

; 5 

I 10 
i 
i 25 
' I 
' 50 

l _100 

l 500 

l 
' ·; ,.j ·t ,, 

. - l -~· J ~ ~:. i : : , 

t " 
; : : 

, 'I 3 '; ,· 
·, ' J. 
-· ' j; 

-.-

_, - ,-, 
. ~ ' 

,. ' 
: '.-.:- 1 ·: -

Point Rainfall 
In Inches For 

24 Hour Duration 

3.7 

4,7 

5,0 

6,3 

.. /.J ,· 

Adjusted Rainfall 
In Inches For 
The Watershe.!L,_ 

4, 61 

4,q 

I-. 2 
I-
::, 
0 

.<:: -
I ... 

N 

i 'I' 
i I l, 

- _:_J_;.1 
( 1 rl 
f!1_, 

i ·rt 
, -1-, I, 11 ,J~• I I j 1 

, :' ;1,,. ··n11 
1 [\I \' I ·1, I l 

Ii l11i .' I, j I 
. ! I "; ! ;·: I 

5 

,-i_, , •• ! 1 '. ,,·-__ (! 1.•- :1.11,l~!1i1,TJ+-+--H,..1_rrw.-,1ii,T1i-J; ... :.t....r:..1-; •,r~n_t:J~LT.•r_-;;··;1[JJI! 
;11: l!,j r;. ". l t :---:--r:.:::.1.. .. ._J.1 Ll.2 ]'I JJ!l !lt. /.J .. .' LUlfµ+ o~ i!,.!.il,!-1 1 t-- +-JL,-$ ~I~~ 
,n ,,·, ,,· "; "~''..J.,.1. -j 1 1 1,, .; •11 !Hii <1 1. c1 t '.JL WJ fi'' ':t't" "ii I I I ! -tt· LiJ.l ...W.c J Jfi-1+~!-!-l-l-H ~i~li1:'.i',i,, ,,-~ II 1m ,n111d,71 TlTTli•rfl, JI• i'I' I I 
'Ill 111, ii",, ,11 I L (-4 I ljj _l_L 1H' 1111 I+ I ·~·I [Ill lj~I W, I I' I : ni 1'.ii j!, 1· 1 1:, __ L_LL _ IJ ffil-2_ 1 Ll ul 1!f , T _1 jW 11!, W1 1 1 1 ri I r 1 ' 
·_Ip li(l :1,:1 •'.I' I 11,, -=.L1-\->- -r! - L1. l t11r1 111 +i IT:wi 'Ll• \!Cl I I lj 1' I, 
i ,1 1,i1 ,., ·, , 11. ___ ~1 :ii ,'H wlj 1 , 1 11n111,, :1u ,li 1 ...; 11 , w "'"w.,.., ..... 
1:,,,, .. ,·,1 1>11111,iiii 11111111111,iill[I ,, 1i1,1TTi 

10 25 50 100 500 

RECURRENCE INTERVAL - YEARS 
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• • SUMMARY PRINTOUT FOR M\JLTlPLE PROFTLFS 

• ~ 
I G -~ GREEN CREEK & TRTBUTARY • 

T:1• 
' 
' •I· . ' 

SECTTON 
NU"'18E<> 

CHANN~L MIN EL OF 
LE~GT~ ROAQ~AY 

MA~ EL OF 
LOi CHORO 

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

MT ~I EL 
r,,:;,()IJN0 

DISC.-,APGE 
!SE.51 

C rlSEL DEPT,_, EG HV HL GLOSS TOPWIO 

S73,10 523,00 580,90 7,80 SH0,93 ,03 0,00 0,00 94,93 

' 
' 
'' ·'le '7 

S 7 3 ._l.!/.____J;)_?, 5 ,JL9 5 8 0 .• ..9.Jl_--L~BJL.........':!.tlJL •. 'il ll 7 Q • .o_,.,_ __ ,o_,_o O 9 4 __ 93, _______ _ ' 
• 

i •\: 
' 

o.oo o.oo 
0,00 0.0(1 

0,00 
o.oo 

o.oo 
Q... 0 0 
o.oo 
o.oo 

S73,1D 930,00 580,90 7,80 5A0,9q ,OA 0,00 0,00 94,93 
573,IO 1490.0D 580,90 ,.ao 581,11 .21 o.oo o.oo 94,93 

' ;je 
' " 7., 

,,1 

• i" 
:12 

• 1::i 
"' '' ',c 

• I" ,18, 

" • "I 211 

2i . , 
' 
' . ·,. 
' 

• ., 
~ . ,: 
ti-1 ' • 

------950,00 
950,00 
\150,00 
950,00 

2200.00 
2200.00 
2200.00 
2 2 0 0 • .Q..Q.__ 

2350.00 
2350,00 
2350.00 
2350,00 

2400,1)0 
2400,00 

950.00 
950.00 
950.00 
'l5/J.OO 

l?.50,00 
1250.00 
1250.00 
125~ A<, 

l'>0.00 
150.QQ 
150.0U 
150,0U 

5n. 
50. 

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

lJ • 0 0 
o.oo 
o.oo 

573.10 S23.DO 581,03 7,93 581,06 ,02 ,13 ,00 96,17 
573,lO 825.ou 581,21 8,11 581.27 .Oh .30 .oo 98.0l r•I• ,., o.oo 

o.oo 
o.oo 
o.oo 

5 7 J d o 9 '.'! o ._O_Q...___;,Jl.l..,_2 9 a ._L9 __ ,~JtL,~l_.Q._ ___ ,,JL,__ __ __...3_7. ___ ~ . .n D 9 fl.~7_t:L... ______ _, I.II! 

:·:1 • '>71,10 1490,00 581,81 d.7l 5Al,95 ,14 ,di ,02 103,68 
•)1 
"1 " "• ,, 

o.on '>77 • .?..Q. Si;!J_,J)j)____.....3-R!_._:;l.l+ _____ 'l;~J.!< S'!J.,$B .24 • .!t.2_ ___ ,11 45.,.2J-------~· 
o.oo s11.20 825.oo 581.89 4.69 582,31 .42 .85 .10 48.17 
o.oo 577,20 930,00 582.09 4.89 582.57 .47 1.00 .20 49.49 

Q_. ",., ,, 
1, u o. o o s11 .• ;:,o 1490 ,_QJJ~"i...&..:1. • .2.2 __ ...,6_. ;i.2 sa~. i.l.B • n.5--~·-.n-'----~·"6 59_,J<.6--------1· 

" 
U. 00 0,00 '>76,7~ 523,DO 581,6H 4,9::I 581,83 ,l5 .22 ,03 49,71 :~.-
JL...Q.Q. 
o.oo 
o.oo 

O.Q(l 571,__._7'-, 1;1z:2_,JJJJ.._-5Ji?_.~4 ;,.69 SB?_,h.li __ ~ .. 2"~---
U.00 S7h,75 930,00 582,71 5,96 582,97 ,26 
o.oo 576,75 1490,00 581,9 9 7,24 584,36 ,36 

3 .D5 ___ 5.5. • .81i 

.34 .06 58.79 
• 3 'l ,09 68,02 

:i ' :', . 
LI 

-o.oo 
o. 

,06 ,03 32,00 
,09 .06 ::12. 0 0 

-------------------,--------------------~-------J: 00 0,00 S7h.60 523,00 581.11 s.11 ~Hl.~L ,(U ,uo .u~ ~~.uu H 0,00 S7h.60 523,00 581.71 5,11 5HJ,9l ,20 
a.no S76.hO 025.oo S82.47 5.A7 582.83 .36 • 2400,00 so. Q_...Q..Q J}9 DB 32 ,J}_Q 

32,00 

oo a.no S76.hO 025.oo S82.47 5.A7 582.83 .36 .o9 .06 ::12.00 1 nn o_no S7f>_61) q10.on 56?.73 6.13 ___ 583,_L5c..... __ _._!i:~----..09 DB 32,0.01 ________ -l"' 
37! 

;:.J\Jo'IU V•VU 0o00 ';J6p60 • 1-Q...J)__()___,.~D7~~ J,,,_Rl3_.__ S~..3.. ..... L:$c_ __ ~~:;,---~ 
0.00 576.60 1490.00 583,93 7,33 5R4.66 ', 73 2400,0U '50.00 

£'!..01.00 1~ 
240] .oo I , 0 o 
2401,00 1.00 
2401,00 , " " -~--,- -- -
2442.00 41,00 

,2442,00 41, 0 0 
2442,00 41. 0 0 

,2442,00 4i.Qo, 

• "'u 586. 70 S76. 60 , 5~3, 0 O 581. 5/l 4_..2._ii-_;ill.?._,_05-___ dli 
586.70 '>76,60 tl25,00 $82,26 5,66 583.05 ,7Q 
$86.70 576,60 930,00 ,58?.,49 ~.B~ 583,38 ,89 

, 9 11 5 8 P • ..lJL._51.hM.._l_'±~ .Q • 0 0 "i 8 3 , 6 O 7 • 0 0 . S 8 't.,.5!.!i.. ____ L,~-

U, 0 0 

5t>9.90 
5$9,90 
5~9.90 
51:i9,'.t_Q 

51:19.90 
5fl9.9Q ,.. 
589 •. 91) 
5f;9,9d 

, 12 ,18 

,_o _,_l 4 :1.L.2.4. 
, 0 0 .21 31,40 
.oo ,23 31,40 
,_Q .3? 3.1_._4..o 

,09 0,00 29,54 
,JJ ~_._o..D.-.,__::u_,Jt.Q.. 
• 11 o,oo 31,40,' 
.12 o.oo 3 I. 40 

586,70 57R.40 523,00 581,50 3.:10 'SA?..58 , 1,08 
586. 70 '?78. 40 825. oo 2fil~!;,~ ___ 2.,JlJ3 S!l;k.§2.._ _ ___J_.Jt.,L__.~-
5d6. 70 ,57R.40 930,00 582~52 4,12 SA4,04 'l,52 
5d6, 70 . 571:1,.40 J490,00 583,62 • 5.2'2, 5d5, 70 ~.09 

t;~• i~ 
- ',1• 

" ,I. 
' :•· 

" 
' " 

"' • S1 

•• ' 

• --,. _____ ...._........__..L, ________ ........_ ...... ...... 

2443,00' 1.00 0,00 o.oo 578.40 523.00 581.30 2.90 581.Q6, .66 ,,01 ,13 39,00 '~ • 
_ci\ •·· 2443',0P. 'l,00, o.oo o.oo 578.40 l:!25,00 58?.,70 4,3U 5A3.24: ,54 :01, ,26 45.94, 1: 

, ...........,:_ , 2 4 4 3 • 0 o_ I • QL_~ 0 , (I O O • 0 0 5 7 R • 4 0 9 3 0 ,_Q_Q__ __ ';i_f!~,'JL!/..-,.."___:.i,.§Jl...;__5..§.'.1, ;;i,:7 , .. il.-__ ,:_ .. _QJ. ____ ,._~9 ~ 7, 0.f>.Z------7'', 
,, " :',?.,443,00,, 1~00 , 0.00 1J.(l0 ,1,713;40 1490~0<1 58fr.l0 ' 6,70 1 585,31:1 ';?,B' ,.Q,l·, ,54 1\:19,95.' . '~' ... 

- I•« " ' ' ' ' ' ' ' , 5~-I. 

1-'-----~-L~~ 5 .• j, o .,;• .hQJ}_ o • o o ......_._o ,..Q.Q..,........51.!3 • 4:.L;...,_.J?..l.,'!..,_oJi....._2.!;t2 •.l-S>-~----~.2.;l., Sd ?.~•M----•-··•J;.L ... ---·-·'.s.r, ___ ...........,_ •• L2._.......cil: ,, 
,2475.oo 3z,oo . o,.oo o.o,o .' 5711.41 s2s.oo ·se3 • .36 . 4.95' $8:3. 72 ' .36 .43 .o5 49, '"1 ''~"' 

_.,...2, 
,,85 
10 

, •.. 32 
2 4 7 5, 0 0 ' '3 2, 0 0 0 , 0 0 0 • 0 I) ' 5 7 f.l •. 4 l , 9 3 0 • 0 0 , 51:U, 6,7 ::i.?. 6 S 8 4. 0 4 : ' ', , 3 7 , 4 2 ___ ,; 0 6 11 8, ' • r•·-~:;::::: ::::: . :::: ·---~:: '.' -;:::::~i::::::~-- :·:;::~ ~~~:-;::~:~~,~~:~:,, , .: , :~: ;~::.s2 , : ·:I~•· 
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• SECTION CHANNEL MIN EL OF MAX 
I NUMBER LENGTH ROAO¼AY 
~ 19150.ll0 600,00 
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o.oo 

• OISCHARGE c 1,1 SE: L DEPTr< EG HV HL OLOSS TOPWIO 
tCFS) 
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• ,..o..?--.J..l.2..J.-9:...,.... ______ ., 
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603.99 .12 1.41 .01 184.88 

,, 

l':1750.00 
19750,00 
19750,00 
19750,00 

600,00 
6()0,00 
600.00 
6(10,00 

o.oo 
o.oo 
o.oo O:oo 

0, 0 (J 
o.oo 
o.oo 
o.oo 
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• • SECTION CHANr..'EL 1"1IN EL. OF MAX. EL ()F MHJ EL DTSCHARGE ClaSEL Dt:PTH E3 HV HL OLOSS TOF'WID 

• NUMBER l.ENGTI-I ROM)•1AY L01v CHORD G>lOUNI) (CFS) 
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• SECTION CHANNEL MIN EL OF "1AX EL OF MI"! EL DllSCrlARGE C~•SEL CRIWS EG TOPwID HV HL OL.OSS 
NU1:1BER LENGTH ROADWAY LOvl CHOC/D GROUND (CFS) • 111:ll.OO 

"La.L._O_Q 
1181.00 
1181.00 

1200.00 
1200.00 
1 2.0.0 .• Jl.0_ 
1200.00 

£.0_.Jl.O 
1380.00 
1380.00 
.3.li0-.0.0 

1430.00 
J+ . .3.0.-QO 

1430.00 
1'+30.00 

1480.00 
1'+80. 00 

A.B.o .•. n a 
14Bn.oo 

. 3.o .• _n a 
1530.00 
1530.0Q 

·.3,0_._o o 
' 

15,80.00 
sao.-Qo 

1580.00 
1 s 8·o .• o o 
--
iuio.oa 
1780.00 

B.D .• _o_o 

1 • 0 0 o.oo o.oo SR2.'l0 44.00 ':il:l6. (J5 o.oo 586.05 175.on .oo .no .oo 
_._o_o Q_ • ..QJ) O_._O.Jl.. s s 2~..2Jl _ __r_4_..o_o_........=i.t1L._1:i 6 Q.JLQ_-5JLLM,__J_1'..5_. o o .JLO 

1 • 0 0 o.oo o.oo S82.<JO 83.00 587.70 o.oo $87.70 175.00 .00 
1.00 o.oo o.oo 5A2.90 128.00 :i87.81 u.oo 587.81 175.00 .oo 

'-----~..o __ ..,_ __ ~.OP a 
.oo .oo 

1

,1 
.oo .oo , .• 

'· --- ------- --------------------------; ,: 
l'l.OO 
1<i.oo 

o.oo 0.00 5R3.00 44.00 586.05 0.00 586.05 175.00 .OO .OO • DO 
o.oo 0.00 5A3.00 74.00 587.66 O.OU 587.66 175.00 .OO .00 .oo :I• 

l 9 .•. QO ___ o __ o_o __ .__0_ • .o 10 ___ -5..B.3 •. on 81 •. 0.0 __ :;a.1.._1. o, ___ Q._o.0 ___ 5B_7._._LQ __ 1_.r.s • .fl.o _____ • .o .. ~--- .o~ ____ o_,1.. _______ _ 
1<i.oo o.oo o.oo 583.00 128,00 587.81 o.oo 587.81 175.00 .oo .oo .oo ::1• 

l 80~0. "------'o_,_o_o __ __., __ • .0.1~ 5 a !/-_._o o 1,_4 __ 0_0 ___ ~; &f> .•. o.s ___ o_ • .o_a __ -5.B 6 .• o.6 ... __ 1 B.o .• ..o.o _____ QQ~----·.o.o ___ ,.o_o, ________ ,, 
1'10.00 
180.00 
1 fl. D~O. 

o.oo 0.010 584.00 74.00 ~i87.66 o.oo 587,66 lfl0,00 .oo .oo .oo 1::1• 
o.oo o.oo ~84.oo 83.oo ~01.10 o.oo 58;.10 1eo.oo .oo .oo .oo ~. 

____ o __ o_o __ ~,.-• .0.ID __ ....:,.8_4...Jl_Q___, L2B •. o.o ___ ,_8L.!:1..,__ __ o_,1l.Q __ 5BL,.BJ---1.B.0 .• .O.0 ____ J)_~----•-0.D----·.11Jl•----------<'' 

50.00 l"I 0.00 o.oo SR4,6Q 44.00 586.06 0.00 5R6.06 1,~2.37 .oo .ol .00 1::. 
'---~-·-o a a •. Q1L--5.8A •. 6.0 __ 7_4 __ _o_o __ •,a_1_. 6-6 ___ 0_ • .n.0 __ 5 B.L,.6.6_ .J. 8.o. o.o ______ o_o _______ .ll. ____ _o_o_ ------" - _o __ o_r 

50.00 
50.00 

0.00 O.OD 5R4,60 83.00 587.70 0.00 587.70 lR0,00 ,00 .OO .00 
o.oo o.oo 584.60 128.00 587.81 o.oo 587.82 180.00 .oo .oo .oo ':j• 

------------------------------------------------------------------------------------------~;?• 
so.oo 0.00 0.00 5R5,20 44.00 586.09 0.00 
so.oo a.no o.oo 5R5.20 74,0o 587.66 o.oo 
5D .• JJ "----D .•. 0 Q Q •• 0.1ll---5 85. •. 2.0 .... -8 3 .JJ.Q __ •;a-1_._1. ___ o __ 
50.00 o.oo o.oo 5'15.20 128.00 587.82 o. 

50 •. 0 . ____ Q._o.o __ ~,-.0.10-----.S.as...B.o __ ..,,_4_. n a ''>B.6 .... 4-'-'----•0.-0 
50.00 U.00 0,00 5'15,BO 74.00 587.67 0. 
50.00 o.oo o.oo 585.80 83.00 587.71 o. 
50 .• JJ .u.._ ___ ,Q..o.o~-~--0_1o______s.BS_.a_o __ _J_,2Ji.ll.L_,_sa.1.. a 2 o __ 

so .'oo 0.00 0.0U 586.JO 44.00 587.40 587. 
.o .•. o. u......-~~'o .• _o __ ~o~.OJD .. ~5a6-.3.0_~7A.JJ.o ............. 58.7_ • .1:,.9 O..JlJJ 

50.00 D.00 O,OD .586.30 83.00 S87.73 o. 
50,00 0~00 o.oo SR6.30 128.00 587.88 O. 

--200.00 ·0. 0 o O.OD '587.60 44.00 ~,89.0l . o·. 
200.00 o.oo o.ou 587,.60 74.00 589.13 o. 
2 QJJ-_OJl 

5R6,12 
587.66 

63,63 
180.00 

.03 
• 0 0 
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• 0 0 

___ .::J O..f-411-.l_J. ___ .LC:l.U.• .LJ..lJ ____ ---·•-V-U--......---~•--U-U 
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_ _5.fil,_,.5.5 ,,.6 .• .21 _____ . _._0_7 __ • "' 1 
587.67 1'>3. 00 • 0 1 • 0 1 
5R7.72 11,3, 00 , 0 1 , 0 1 

_ _5.87.84 1 1,.3.. a a .02 • a 1 

587.54 i14.57 .14 _. 96 
___ ..S.B.7....J5_ .• _ ..... 1JL9 .• ..8.D ... 0.1 us 

587.80 11. 3. 97 .o7 ,06 
:j87.<J6 1,ia •. 12 .oa .09 

58<J.04 113. 32 .03 1 • 4 7 
589.17 1'~4. 26 •

104 1 • 41 
___ ,5B.2.. • .2.:i_: __ ,..l,!a,.J_4 ___ _.J] .. 5,,-____ 1_._A? 
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• ·• SECTION CHANNEL MTN EL OF MAX EL OF MIN EL DISCHARGE CWSEL CRiwS EG TOPWID HV HL OLOSS 
(CFS) 

44.00 594.18 o.oo 594.28 32.14 .10 .75 • .04 • NUMBER LENGTH ROAOYIAY LOW CHORD GROUND 
2500,00 120.00 o.oo o.oo 593.10 

~--1-'+ .... Q0--5.9 .. 4...JL~ __ u .... o.o--59l!., 58 u .. s ... ..._ ____ u ____ B.~--- • 
v.vu VellV J7J•JI/ 83.QQ 594 0 54 0 0 00 SQ4.65 43.]2 .11 0 79 0 03 -::1 2~00.00 120.00 0.00 0 0 00 593 0 10 128 0 00 594 0 83 0,00 594.96 ___ 51.51 - .13 ,_7_b_· ____ •_0_4 _______ _, 

2620.00 120,00 0.00 0.00 594.10 44.00 595,40 0.00 5q5,44 38,95 ,0'i 1.15 .02 : 1 

• 

2620.00 120.00. ___ o.oo ___ ~o.oo 594.10 7'+.00 5<;,5.64. ___ u.oo 595,11 46.29 .01 1.12 .01 ,: 

C
6 2.0 .... 0 .. 0 .2.0 .... 0.0 o .• .n.o 0 .... 0.0 __ 5_9...4 .• _Lo s ·1 •• o .. o_..........595.,-1..0 0 ... .0.0 __ ..5.9.s..-1..B~.A.a •. Jl .o • .1. .o.. , ; 

~-i• 620.00_ 120.00 0.00 0.00 594.10 128.00 ,595.97 0.00 596.06 56.16 0 09 1.10 0 01 ,',
1

• . ,. 
7_4 .. o .... o.o 1 2 a • o.n, ______ ,n_n o •. o.a .. ..........59.5.. z.o, __ f>_,. __ o.o..............59.6. •. 35, __ ~ .•. o.o 59 6 .• A.3. __ A ..... 1 .. s ___ -_n ... ~----9.:.~---..o...~--------,"! 

.l"I 2740.00 120.00 o.oo o.oo 595.20 74.00 596.63 o.oo 596.72 43.07 ,09 ,'-19 .OJ ::1. 
", 2740.00 120.00 o.oo o.oo 595.20 83.oo 596.70 o.oo 59n.79 45.06 .O'l 1.00 .01 ,,1 

".-----~L4..Q •.. o .. o 12.D-Jl.O, ______ Jl.O. _____ o Q 'i.25_ • .2.Q_ .. LZ.8...0 .. 0_..59..6 .. , 9 7 Ii. 0.0 5 9-'l. •• O 9 5 ·3 ...z.5, ___ -.l.L __ ~,,=---~JJ,~---------i 

• 

• ti 

" • I,. 

" 

2850.00 110,00 o.oo o.oo 596.20 ___ 44.00 597.70 o.oo 597.90 21.30 .20 ___ 1.41 .06 
">------~B.S.o .• ..oa 110-.0.0 -JJ..D a.no 596.z.o 7_4. ... o.0 __ 59_7.....91 o •. o.o .. -s.9.8 .• .?Z 25,Sn .3o L • ..!>.5 .l.~J _______ ........,I 

2850.00 110.00 0.00 0.00 5'16,?0 ll3.00 598.04 0.00 598."16 26,67 ,33 1,4b .12'j• 
2850.00 110.00 o.oo o.oo 5q6.20 128.00 598.33 o.oo 598.78 11.06 .45 1.52 .17 : 

• 1::,L---.....:'.=:__~~-~-;..;;-;~~~~~;---~)6()(JS;-55.5~---:-o-;;--~~--------:c~--7" I H3180.00 330.00 o.oo o.oo "i99.10 44.0,0 600.50 o.oo 600.54 55.51 .04 2.5'1 .os 1:j. •i'' 31ao.ou 330.oo o.oo o.oo 599.10 74.oo 600.80 o.oo ,:,oo.B4 59.oo ,o5 2.50 .08 .,~ 
," lB.o ... .o.o 110,na a ... o.o--~-,no 599 ..... 1.0 s, . .o.o 6n.o .• ..a.-__ o~o .. 0 __ 6.0..D_.02 59_.9 . ...L... ____ os ? AB .n !,., 

I
n 31RO.OO 330,00 0.00 0 0 00 599.10 128.00 601.24 0 0 00 601 0 30 64 0 01 0 06 2.40 .12 . " 
"......._ ___ 3..5__aQ. o o 4 a n....ci o o ... o o a ,.o..o---6J1.2 • .n.o 44 • .,0.0 __ 6.o.J .... o, ___ o_,_0..0---6.0.3 .. ~aa __ ~ .. u .• ..1.s ___ ~.2..o ·1.1. _u-------~"1 
4 3580,00 400-00 o.oo o.oo 602.00 74.00 603.80 603.74 604.10 37,93 .30 3.13 ,13 ; 

•1'"1~3580,00 400-00 0-00 o.oo ,;;02.00 83.00 603.86 603,81 604.18 39.85 .32 3,12 .14 ,,,. 
" 'i 5..8.0 ... Jl.0 4 O O • O O O ....0 0 Q • o Q 6 0.2...Jl.0.............1.2.a.Jl.Q_..._...6_0.'t ... ..13 6 O 4 ... .l.3L.6 0-'t.. • .!i.\1 4 .. 5. • ..ao. ... ______ • ..3£, __ -,'-'.B...7 0 • "I 
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-~ Gilbert/Commonwealth en9ineers/consultants/arch1tects 

COMMONWEALTH ASSOCIATES INC, 209 E Washington Avenue, Jackson, Ml 49201/Tel 517 788-3000 

RECEIVED 

~c 2 a1979 
WATER MANAGEMENT 

Mr. Martin Gunn 
Federal Insurance Administration 

December 27, 1979 

Re: Contract H-4537 
Muskegon Heights, Mich. 

----Room s254- - -- - · 

FORM CA-20 

451 Seventh Street 
Washington, o.c. 20410 

Dear Mr. Gunn: 

Enclosed are the corrections to the Muskegon Heights, 
- Michigan Flood Insurance Study. These corrections were 

requested by the Michigan DNR after the preliminary FIS was 
received by Commonweal'th Associates Inc. in Jun4L 1979. It 
was decided to wait until after the final meeting-to submit 
these changes. 

The final meeting was hele. on December 18, 1979. 
Only one correction to the text is required. This correction 
is in the last sentence of Section 2 .1. This-sentence -should · 
read: ••• with Mona Lake upstream approximately 10,300 feet --
to- Getty Road. Also en9losed.are the corrected_Floodway Table.---
Flood Insurance Table,~il])i an~i The HEC-2 printouts 
were sent to Mr. Stuart K. Wiesenberger of Greenehorne & 
O'Hara, Inc. along with the above data to expedite the reissuing 
of this FIS. 

--- -- , ~ 

If there are further questions or information 
required, please contact me. 

EAM/lft 

ry truly, 

-~
_,~g~ 
reject Manager 

CC: s. K. Wiesenberger lw/attach) 
J. Wywrot lw/o attach) 
R. Frietag (w/o attach) 

vD. Morgan (w/o attach) 
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NOV O 61979 ,{ 

FLOODWAY DATA WAT[R r,lANJl.GE:'ilEN1 

(/ ---
Floodway Base flood Water Surface Elevation 

Floodin9 Source Section Mean With Without 
Cross 1 Width Area Velocity Floodway Floodway Difference 

Section Distance (ft) (sq ft) (fps) (M.S.L.) (M.S.L.) (ft) 

A/1.0 0 160 198 2.0 582.4 582.2 0.1 
DIA " 

, <:<:A l C "~ " A 
" 0 " 

n '5,,.., 
t: 0 C " (\ " J..J/ "'S • V ..L, .J..J":t _,_ .J u., u.~ JU..J.V ..JOJ. \J v.v 

C/6.0 2,185 22 107 3.8 585.8 585.8 0.0 

D/9. 0 2,425 41 111 3.6 586.6 586.6 o.o 
E/9. 3 5 2,960 148 337 1.2 586.8 586.8 0.0 

F/11.0 3,632 14 71 5.6 587.3 587.2 0.1 

G/14 3,802 14 62 6.4 587.6 587.5 0.1 

H/14.5 4,483 595 1,837 • 2 588.5 588.4 0.1 

I/17 5,704 112 209 1.8 588. '3 ~!8·S,2.. 588. 3 o.o 
J/21 6,979 7 38 9.7 590.6 590.6 0.0 

K/23 7,649 205 333 1.1 592.5 592.5 o.o 
L/26 8,335 82 203 1.8 604.0 604.0 o.o 
M/26.2 8,946 86 559 . 6 604.l 604.l o.o 
N/29.0 9,573 65 237 1. 4 604.7 604.7 0.0 

0/30.0 10,262 87 823 .4 604.8 604.8 o.o 

1Distance above Mona Lake 



' ... 
FLOOD INSURANCE ZONE DATA iP,:;,Cf .,. 111)'.r,•) .• , ' i. 

No ti O 8 71:i!Y 

Elevation Difference Between 
WA TF.1, i',iJIJ~;i . 

"'tMtN] 

Flooding Source of ' 1.0% (100-Year) Flood and Base Flood 
Little Black Creek (10-yr) {SO-yr) (500-yr) FHF Zone Elevation 

Reach 1 -.78 -.21 .70 010 A2 Varies 

Reach 2 ---· -1. 77 -.51 .82 020 A4 Varies 

Reach 3 -1. 65 -.55 1.16 015 A3 Varies 

Reach 4 -.97 -.48 1.21 010 A2 varies 

Reach 5 -2. 49 -.92 1.81 025 AS varies 

Reach 6 -8.77 -.81 1.22 090 Al8 Varies 

Reach 7 -7.89 -.60 1.13 080 Al6 Varies 
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51S8,60 586,30 
51~8. 60 586,30 
SJ:lli., .. 6 Q 5 Rt;_...)_Q 

93,77 I 25. 14 
107.90 J 5 J • c;4 
Ll.8.-21 I l.iL,.l • 

• 6, l O O 10.00 
6,100 10.00 

-----~..LOO L0.-.0.Q --~ 
6,100 10.00 

580,80 200,00 SP4,06 0,00 584,19 5,98 2,9r 
580,80 335,00 SPS,21. Q,00 585,40 5,51 3,4R 

~----5811. • ..8..Q ___ .!>.O.o, •. o,~--SBS • .B.5 ___ 0_. no 586.,.05,._ ___ 4_,.78 3 .. .sB~-
580, 80 550.00 587,05 0,00 587,28 4.21 3,9) 

o.oo o.oo 
o.oo o.oo 

•. o a Q ,.D..O 
o.oo o.oo 

68,92 R l , 77 
9A,?.4 142,F,6 

Ll.1 .• -7 .. 1 1 8 2 •-<!.L-~ 
140,5A 268,?I 

• 
• 580.90 200.00 584,2n 0,00 584,?.7 8,40 ?.,20 

__ s.B.o_._9_0~_..,,1s. •. a.o 58..5..._JQ o .•. o.o _ __s!:l.5,..!>8 n. .• .74 ?--l>""'----' 
580,90 400.00 586,06 o.oo 586-13 5.19 ?,36 
580,90 550.00 SR7,34 0,00 587.37 l,R7 1,65 • 

a.no o.oo 
'"' Q ._Qi 

lJ111VlJ 0,00 
o.oo o.oo 

1.000 c;o.oo 
-
____ ____L.JlJU) ___ ',___Q_.JLQ • ",, 

7.QOQ 90.00 n nn 

7.ooo go.on 

94,09 65.99 
1..4i>-64 1.2.9.. .• ..Q.3 
188,04 115,c;n 
456,91 402,(15 

• 
• . ___ s,,_.8..Cl_,.l..__ __ .2J)JL.QO 584_,..2.l) ____ o__,oa SR.i±.,.36 1.6 . ...92..--1,25 6J "-"'-'--' 

580,71 335,00 585.35 0,00 585.60 16,RO 3,99 -- --
580,71 400,00 586,09 o.oo 586,15 4,25 2,23 
580.71 550.00 587,35 o.oo 587,38 1,85 1,71 • 

_ _J)_,j)JL_ 0...,JlJl 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 

~----~7-...5t00 35~~~0~-
7,900 35.00 
7,900 35,00 
7.900 35.00 

,:. ' ,. t. 4.8..£.3· 
tU,Y..l 81.7?. 

I 9 3. 4,7 4~j:~~ 40n.n?. • 
> ' ' ~~ 9~,000. 105.00 5.36,s·o:. 585,60 · 51:lb.eo 200.00 sRZ.~38 .. o.oo 584,79 60.02 38,99 ?.5,R.2 

9,000 105,00. '586,50 585.60 580,80 335,00 585,47 0,00 586,26 )~6.93 
9,000 105,00 586,So·. 585,60,· 580,80' 400,00 586~58 0,00 5Bn.,79 11,28 •• <f 

S,13 
7,13 
3,83 

46,9/l 27,64' 
lll',36 '.119,08 
2.2.1..J..8.._2.Ll_,~9~2--~ • 

• 
• 
• 

--~--9~, on o, 1...Q.~ __ s.,afL..5..Q __ _ses_,_fa_Q ___ 5_.e_o_~.ll.JL.. ___ 5_s__o_,..QJJ se z •. 3.fi... •·· o ._Qo ___ 5JiI.,.ft.6 6. fl.l. . J_,2..J..._ 

., 

9,100 5,00 0,00. ·0,00 580.80 200,00 584,47 0,00 584,R~ 33.74 4,7R 
9,100 s.oo o.oo o.oo 580,Bo 335.00 5e6,29 o.oo 586,46 9.83 3,45 

, : ~ :+8-8---§: ~ 8-~. - .... --g: 8-8c----8: :--8-8--§-~8-!-~-8,____,_-~l8-!-8il--~,-~~--:-~1~----t:-8t----~fil-9-:~t· 1 J;-:-~:~ , , :3: ~ r 
41,P6 34,43 

102,7?. 106.R"i 
LLL,er. 11_9_.'""'"n,,,,__2 ~-
291, .so·, 214~.12 

• 
9.·2:30· 20.00 o.o'o o •. o.o "·· 580.ao, · 200.00 584,77 o.bo ·· ss4.93·, 1.3:'l-i 1.26 ,;4_,c:;4 · 53,5\ ...... :·1 • 

, ,, ., · 9 ,_<::_3 __ () 2j)....,J)_O O • 0 0 Q,.JLL...:....:...,c;__P,__Q_._.ll_0~.3 3_5....,_o_o~-5.B..6-'-3.L-. ....:___O_,.D.iL....-.-5.8~6-•-WL.....---...9 • 6 8 3 .~_J:.Q.3_. 2 'i _lQ:I_; 6 'i · '• ' ' 
9,230 20.00 o.oo o.oo sao.86 400,00 586,61 o.oo ·586,8?. l0.95 3,79 113,13 12n.e1 
9,230 20.0'0 o.oo o.oo .,seo.8,0. 550,00 5E7.39 ' o.oo S87,4R 6.42 3.17 29A.]2. 217.09 • 

-,---~--~~9..,._3JLQ · ' · 2 lO_,._QJJ_ __ .,......O: ', • .OJL__ __ o_.J) 0 5 8 L,.MJ.............;..2J)_O_,~Q.O 5 R 4 ,..9..s__', , 0 .:Q.Q... ___ _5_Ei!±,._9 S -•'~-----~7-~.2.3,_, q ) 4 8 8 ,..filL_-----'- ' 
,_, .:, .... ·9,30,0: .•: ·210.00,, _.o,.o.o·., •L, o.cro .5§1.10--·- · 335~,oo 586,SO ·• · -,o.oo :·:"586,50.. . .• 06.. ~35 1 1131.94 '1397,·?G·., '. 

• ',··;,:"," ',,,.-_9·./QO',"' ,.,210:,00,.:.-. ·'.·.v.-oo: , ·, o.oo 581..10.:. 400·.oo" 586,84 1 · o.oo· :,. 586,84· · .-os-·, ',34· ,J362.7'3 .. •J76·7:,78 1 .. ::. · • 
: .. ,1: : •9,.Joo• . ,21q.oo · , :. o.,o~,· ,;, o_.oo: .. , _sat.IO· . : sso,.o,o. 5~7:~49 0.?0 ,58_7.49 ,.q4, .• 34 , 1852,93 · r,665,47 , ,. , '· _,.;_;_--'-'"""''--=cs--~~~'""'"~~ ................. ..._....,~.---a-,~--........... --,___,___._-·......_..............,,..._ .. ....,__,___.___ ___ ....,__,_"'-'c--~-----;c-----------....-r.--=c--~,-~- ~~~---;,;•---,---,_----c,'---,..,_..""""-.---..._..,s,--·---'---'=-~ 

<;,350 300,00 1),00 ' o.oo 580,90 ·. 200,00 584,83 , 0,00 585,03 29.23· 3,6S 69.J l 3n,9q 
9,350 300.00 "O,OQ ·o.oo ,S8U.9Q., 335,00 586.47 o.oo 586,52 4.64 ?.,14 335.7R 155,51 
9,350 1 300.(10 o.oo, · o.oo 5130,90 ~00,00 586,8? o.oo. 586,86 .3,98 2.JO 422,68 ?.00.39 
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I 9.360 225.oo o.oo o.oo 581.20 zoo.on 585.61 _____ 9_.3 6 ::--2 2 5_._o_o ______ a_ •• o_a ___ Q._o_.o._ __ s_0_1 ._2_0 ___ 3 35 ._o_o ________ 5 e 6_._6s 0.00 585.68 28.63 ?.56 171.?5 37.lf\ 
__ -__o_.,olJ. ____ 58_6. 68 ____ __1_3. 32__ ___ 2.._14 ____ J8_3_.-62 9L._7_9,__ __ 

9.360 225.oo o.oo o.oo 5s1.20 400.oo 5e6.97 
• 9.360 225.00 O.OQ 0.00 5/il.20 550.00 5p.7.5q n.oo 587.oo ll.74 2.12 460.n6 116.74 

o.oo 587.62 9.95 2.)3 6)9.52 174.40 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

----,-----~-.s_o_a__:_ __ z_7_s_._Qo_ ____ __o_._o_a ___ -;!-__ o o s e 1-._o_o___~2_o__o_._o_o__ __ 5.85 .•• 9J. ___ .o_._o_a_ ----585 ._g _ 1t~_5_9_ 
9.500 275.00 o.oo o.oo 581.00 335.00 586.84 o.oo 586.88 4.59 

L.-7._J 
2.02 
3.09 
?..5? 

Z2.4. • .£, __ !--_s-c9_3_.,_,:,_;9.__ __ 
334.14 156.18 
200.73 129.'<5 
457.59 235oh7 

9.500 275.00 0.00 0.00 581.00 400.00 5R7.21 0.00 587.33 9.56 
9.500 275.00 o.oo o.oo 581.00 550.00 587.77 o.oo 587.82 5.45 

O.OO 0.00 581.90 ·--200.00 -585-:84 _____ 0.00 ----586.07 4.76 :i.8_7 ___ Sl.70 q1.~1 
o.oo 0.011 581.90 33s.oo 586.68 o.oo 587.12 6.74 s.zs 6J.46 129.nJ 
O.OO 0.00 581.90 400.00 587.08 0.00 587.60 7.27 5.80 69.00 14R.J5 ~---· n_a a . .__o_11__ __ 5_a1-.9_o__ _55 o_._o_o~ _ _,8J. 4,._ ___ o ._o_(L_ __ -SBJt. ~e 1 o .-98 ___ 7_.-45 ____ 7.3-. e 2 1 6.&.-o~~--

Ci.900 80.00 
9.900 80.00 
9.900 BO.Oil 
L,__9__Q_Q Q.l)_O 

593. 1 o 588.50 582.00 200.00 585.90 o.oo 586.13 8.07 3.83 52-16 70.18 
593.10 588.50 582.oo 335.oo 586.78 o.oo 587.20 12.45 s.20 64.42 94.q4 

"'---- _5_9_:i._ l .O 5_8_8_. 5 0 5 82. ,.11__0 ____ 4_0_0_._QO 5 l:L7_._L9, ---~-•j)__O __ _____s.a-7_. J_Q ) 4 .1J.,~--~-•-7__o __ ----!;_Q.J_-4-_}_Q6_.,~P~R~--
- 593.10 588.50 582.00 550.00 587.63 o.oo 588.43 20.95 7.20 76.15 120.]6 

11. 000 92.00 
I 1.000 92.00 u_.Jl_o_o i,?_.__o n 

u.ooo 92.0u 

11.100 5.00 0.00 O.OO 582.00 200.00 SRS.91 O.OO 586.14 4.5q 3.R3 5?.?4 93.~4 -----~-.JJ)__o___~ __s__,__o_, ____ Q, o_ o ______ o_._o_ o 5 s2_.JLQ___ __ 3_3_5_._o.o ___ s_ao__.J-9 ____ Q._o a 513.7_ •. 2.1 __ _______6_._3 6 ___ ___,_._L'L_ __ 6!e.--S.6___L32._a __ _ 
11.100 5.00 o.oo O.OO 582.00 400.00 587.20 o.oo 587.70 6.R3 5.6q 70.29 153.05 
11°100 5°00 o.oo o.oo 582.00 550.00 587.64 o.oo 588.44 9.76 7.19 76.46 176.08 

-----l,2-Q.Q,__ __ _1_3_. 00 0 ._o O O ._QO 5_a2_ •. 6_o___2JLQ._O_O Sf15-. 83 O. O Q 5136. 2-3 ____ ]_7_._95, ___ ~ •. 4) 54,.9.6__ __ /;]_.~;,~--
)l.200 13.00 O.OO 0.00 5~2.60 335.00 586.88 0.00 587.24 11.46 5.45 106.45 98.06 
11.200 13.oo o.oo o.oo 582.60 40o.oo se1.45 o.oo 587.77 e.87 5.3n 134.51 134.31 
11.200 13.00 o.on o.oo 582.60 550.00 588.21 o.oo SRB,58 B-62 5.R4 171.48 )87.?R. 

·11·,300 31.00 o.~oo·· o.oo sa2.60 200.00 SB5.89 o.oo 5RA.29 11.02 5.35 53.36 48.47 
.11.300 31.00 o.oo o.oo 582.60 335.oo 586.89 ·o.oo ss1.30 12.46 5.10 94.R9 94.9n 
11.300 31.00 O.OO 0.00 582.60 400.00 587.44 0.00. SR7.83 10.22 5.67 117.n9. 125.11 

~----LL, 3 o o~--3.L,_J! o o .a o · o .__o o s e.2_.1i_o. __ 5_5J)_.JJ_o ___ _s_e_a._L'L. ___ o_ • .D.o.___,__s.BB_._6_ 1-.o_.-1_.~--.6-._33___,__._,L41_,__9__1 _ _.;______i_12 .• _3~Z--
. ' 

12.900 56.00 O.QO 0.00 582.70 200.00 585.97 0.00 586.38 12.R5 5.16 38.78 · 55.Pn 
12.900 56.00 o.oo o.oo 582.70· 335.00 586.83 0.00 587.51 14.52 6.SR 50.93 87.qn 
12. 9 0 oi-----?-6 • 0 0 Q___._o O o_,_O_L--.,___5_1;J2..,__7_Q__~O_ll__,J)__Q ~ B_7_._3_3 ___ o __ ,_o O 58_8_, Q 7 1,,,1_ • .5-____ 6-,-'tJ . 57 ..8-8..,______,_LO.B.,..15L ______ .:__ 

,. :i.,J".';, ·;-IT.9o() 56°00 : 0°00,. Q.OO 582.70 550.00: 587,97 o.oo 589,02 15.79 · 8,22, 66.88 ,, 1313:-43 .. 
', ' ,' ,">I ' ' ,)' ' • ,, / ' ' ' ' 

1 .; .,'. '13,000 1.00 593.20 . 587.90 582.70 200.00. 585.97 o.oo 586.38 · 18.22, So:16 JP,,80 4fi.fl5, 1 
·' · ,• •' 1-3,00o 'liflS1 593.20 , · '587,.9,o · '.;?J:l2.'7_o 33_'2..JJJ)._:.:___5Ji6_._a__4 o·~.!)o .ss1,.s. .·2_.3_._2.1_~-6-•-58 ,, 50.94 6'l.~, 1 

37o0o .oo ,593---:70 5ITT:cio ::,82:-70 400.0U 5fl7.33 o.oo 58fl.07 23.02 6.91 57.flq, 83.37 
~3.000 1.00 5q3.20 5B7.9o se2,19 550.00 581;96 o.oo 589.04' 51.12 e.35 6s.es 12.3q 

----~_14. 00 O 64 ~ 0 0 593. SQ 587. 90 51:!2. 80 20 0. OD 5B.6_,_L'i..~~ O ._Q_Q.~-5&._2L__:.,____l_5.. 60 4. L7 4 L, 26 51)__, 64 
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]4.100, ' 1.00 o.oo o.oo 582.80 335;00 , SR7.ll a.on 587.68 ln,.71 ·,6.0h 55.29· 102.~s 
14.100 ' 1.00 o.oo o.oo 582.80 400.00 587.60 o.oo '588.124' , )0,31 6.43 62.21 124o''i6 
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5ECNO XLCH ELTRD --El.LC EL~IIN l< CWSEL CP 11,15 EG lOK<>S VCH AREA .o u< 
14.200 25.00 0.00 0.00 582.80 200.00 586.35 o.OO 586.57 5.98 3.93 65.70 Rl.~O 
L4. • .2.Q_Q_ __ .25.,.o.o ______ Q,_o_o__ ________ o_. 0.0_ -5.hZ.. 8.0 __ 3 35.,.0.0 ___ 5_8 7_.-4.L. -- --- .. 0 .•. o.o __ -=8.7 .• -7.8 __ . _ _s_. 8 3 ______ -- f,_._7...4 9 c;_._9 6 J l 8. .25 __ 
14-200 2s.oo o.oo o.oo 582-80 400-00 588.03 o.oo 588.35 5.43 4.g~ III.AS 171.A4 
14,200 25.00 D• OO 0.00 582,80 550,00 589.27 o.OO 589,64 4.63 5.31 147.87 255.61 

____ JA .... 4.o_o __ u.s_._o_o _____ o_._o_.~ ___ o_ •. o.o. ___ s az. •. a.o. __ 1 ao .•. 0.0 ____ 5 B.6 •. 6.6 ... ____ o_ •. o.o ___ sa6 •. 6.7 ____ . ....3 .•. 3.6.. ___ L. 1. 8 11 q •. 4.n._-9.B....2.f> __ 
14.400 175.00 0.00 0.00 562.80 305.00 587.85 0.00 587.86 l,9R 1,11 620.00 216.78 
14.400 11s.oo o.oo o.oo 582.80 370.00 588.43 o.on 588.44 1.61 1.09 774.76 291.21 
14.4D0 11s.oo __ o.no o.oo sa2.80 s1n.oo 5H9.7l a.no 589.72 1.03 1.02 1167.81 501.35 

-----14.soo 480.00 o.oo o.oo 582.90 11;0.oo 586.74 o.oo 586.74 ~ 1.on - .65 fl?n.49 179.73 
14.500 480.00 o.oo o.oo 5&2,90 305.00 587.90 o.oo 587.90 .42 .52 1603.03 469.00 
14.500 480,00 0,00 0.00 S82 • 90 370 • 00 SP8,46 0 • 00 588,46 .32 ,48 201J.S3 65R.n3 

• 
• _____ l.9_,5_o__Q___ .4.B_Q,.O~,._ __ ~O_.Jl.Q._ __ Q,.0.0 S 82. •. 9.D. __ 5.LO .• .O.Q.. _ ___s 8. 't., ... 7.3 ______ Q •. O.Q...._ _5.8 9 .•. 7.3 _____ - • -1 B---~ t.. 3_--3 O.QZ .• ..12...--1-1.82.SJ ___ _ 

14,600 8.00.00 0.00 0.00 583.11 180.QO 586.80 O.OO 586.81 .PB .99 390.A8 192,?2 
14,bOO 800.00 O.OO 0.00 583.11 305.00 587.9?. 0.00 587,93 .36 .7P 910.16 506,45 

----~A • .n.o.o ao.o .• _o_o ______ o_._o.o_. ____ Q. o.o sa3 •. LL ____ 3.1_0_ •. o.o. ___ " . ssa .• ..4.B__ .... o .• o_o ___ 588 .48 __ ~ .• 2_4 _______ •. 69 ___ 122.9_. sa 1.1+a .• .s.8 __ __ 
14.600 800.00 o.oo o.oo 593.11 s10.oo 589.74 o.on 589.74 .12 .56 2026.46 l48B,96 

e 

• 14,900 350.00 u.oo o.oo 583,20 180 • 00 586,78 0 • 00 586,94 19.91 J.?.4 60.00 40.34 
_____ 1~.--9.0 o J 'iQ,...D. o o .• .o.o _______ o_ • .o..o s a.3_.2 a 3_05_._o_o ___ . .....s a7 ... .9.J.... ___ o_._o_o ___ 5 s.1_._9.7 ____ 4_ • .s 6 ___ _,__ •. o.s... __ 229_. 1 c; L4.2.,~B~9 __ _ 

14,900 350,00 O.OO 0.00 583.20 370.00 588.48 0 • 00 SBA.51 2,34 1,65 341.07 24?.1?. 
14,900 350.00 0,00 0.00 583,20 510,00 589.74 0,00 589.75 .85 l,?2 592,27 553,02 • _____ 5 ... -2 ... 0 0 SJL,__O_O ____ Q....J)Jl,. ___ JL..._O...Q_..........,58..3. 4 0 18.0 .•. 0 0. __ .SB.h_._82...._~ __ o_._oo_.sa 7 .• .Q.2 ___ ~C)_. 4.2.._ __ 3 .• 0 l ........£,4. 4 l 58 ._6£)_ ---
1 s. ~ o o SO.DO 0,00 0.00 5P3.40 305,00 587.95 0,00 587.99 3.60 2.25 24?.41 l6Q,P2 • 15,900 so.oo o.oo o.oo 583.40 310.00 sea.so o.oo 588.52 1.10 1.68 3B0.39 2RJ.9? 
15.900 50.00 0.90 o.oo· 583.40 s1n.oo 589.75 a.on 589.76 .54 1.10 693.64 695.36 

ro.ooo . 3-.00- 5!'6,9• 591~50 se3.30 180.00 586.62 a.on -ssY:":io- 260.11 6.64 21.10 ll,16 
16.0Q,O 3.00. 586.90 . 591.SO S83,30 305.00 587.95 0.00 588.00 21.29 1.96 203.64 66.10 
H, •. ooo ·3.00 586.90. · 591.50 583.30 310.00 588.51 o.oo · 588.52 5.31 1.11 312.A2 !6o~s6 

'---'-- --·~1. 6_ • ..Q_Q_(l~--::i • o o _5.at,_~ __ 2.0_....:: .. s..2..L.5_Q. __ ':ilD .• _3.0 .. _s..1 Jl •. o_o ___ 5J.l. 9.,-7..t, ___ , __ 0 •• .0.o___.s.a.9_.-1_6 ____ .;z.1 ___ .~-· S.L...--9 n.6. • .9_9 _ _.±,_ 05..s L........ __ • 
11.000 18.00 sa&.90 591.so sa3.30 180.00 se1.s1 ·6.oo 587.A3 3B.1i . 2.JS 111.19 29.15 
17.000 ,18.00 586.90 591.50 583.30 305.00 5g7.gg O.QQ 588.0J IR.53 J.84 213.69 70.P4 

. , ... , i t;l8-8----l-~--:-8-G--- ~~--~ : ~ £--~-~-i-:-~-8~-~-~~-:-~-g--,? I-~:-8-8c......--~ ~~-:1 ~-·- -8·:•~8-~ ~®-:-W· :------s--5 ::--l~-:--~,...J_,: }I . <H·f: ~ ~ . b 3§ : ~ ~---
:.-. ··. \ · ,17,100., .. · 3.·oo ., o.oo· ,.· o.oo ': S83~30 180.00 SA7.S.9• o.oo 587.f,4 ~-49 2.12 14?.47 84,99 

• • i ,. , : . llJ, ..... ll_0_0..:................:......33..!..0_o_~~•-0_Q_ ___ . __ (k__0_Q_~5B_3_.__3_1)_,....;_3..02.• •. o.o. __ sJL7,._9_9 11 •• .o.o 58JL•.D.-'S'-~--A-.3.5......... ____ _2_,_2.3 244 •. 2,7 14;6..,.~l"',2 __ _ 
r. 00 .00 0,00 0.00 S83.30 370.00 588~52 o.oo 588.54 1.89 J.59 405.26 269.10 

17.100 3.00 ,o.oo a.ao 583.30 510.\JO 5Rg.76 o.oo 569,-76 .37 .. · .A2 997.Al' 836.!6 
' ' ' ' ' I 

--..,,.....-~11_4~.,q-~ ~ • ~oo·--,-,..!l,.,..OJ!c.,.....-....,...:ll..·J)JL,--k5.l:i.~~--o 1.8.~0_0 5.£L7_._"!.9 0 .• o_o_,., • ..5.8.J_.J,.5_. __ 4:.._3_9 · 2.,.lO--il• 2 8 B 5 • .2._.._,.., 
,, . ••;,, .,., " lo•t::IJV', •1' •'V ;, v,00' ''Q,QQ ".• •583,_.,o· .',30;,.QO, 588,QQ I Q,00 58fl,Q5 ,.4.?3 '2,21. '247.14 14fl.32 

·•· ·.1-,.·,., ,• :,:11-.•200 . _·,1s.oo ·: o·.oo ,., .. ., o.oo,,,._, sa3.10. 310.00 ,, s1:1e.s2 o.oo ,, ·SB8.54 · 1.1:1B ... 1.sB f+06,4'l ·210.1•1 
. ,y 1:"" ··.17.:200, •, .. ,-:15,.oo. -o •. oo.: · •. :·o •. olJ,, S8T.10·. 510~09. 589.76 o.no : 589~76 .37 .A2 998.17 836.57 

,,•f,,',•,,,,,\:J•,i,,, ''.•,•.~-~•,•,',,',) ''<',, ! ','''> ,< >, !•-~•, '•,1• , ,'' I , ._,_.l', ·-~-•nr:c:ttru::~61fff:-n~ u u~ ...... oT, ..... ~-~-. ... u;n o ... SH'+ • err,- --rs-u7crc1- ,-; B , ... ~., 2 . ·u+:iJ1J----5e-~r:·,-3 ~~ 2 ----~:,.50·--.... ~J 6 . 4 4 --;:,-,. fj • Li 9-
, 1 s. o o o · 600.00 o.oo o.oo .!SR4.oo 30S,OO ., 58R. 14 · , o.oo· 588,15 .95 .67 '. 1036.25 312.64 

'18.000 . 600.00 · o.oo . · o.oo 584,00 370,00 588.60 o.oo 588,60 .77 .66 1271.2? 4?0.98 
-~-~·~11:,; ooo' . 600. oo , o. oo ~o • ..QJL. 584. 90 51 o .,Jl.O~ 5B9 •. 1.!?~.-~-Q..Q_,.2(t't..,J~-.:.._..,_,.,45 _._sq 122_.'l? 763 • .iliJ..._ 

!1,\' '' .. ~ '"l," >• ., ' '---r,- ,','I''' 11 "11' ••!, :, ' ' ,:,, ', ,-r;,' ·: '' ': j',l ',•' ! :· ', '·,, ;,,:' ' !, ,,,'I,!',, 1 ' ,, ' ' i,, I j ,, ' ' ' ',,' 1 ' !· ' ' .,...___ 
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• • 
J... SECNO. Xl..CH EL TRD EL LC ELM IN-- Q C•JSE L CR I WS EG l 0K<>S VCH 

-,- 18,500 400,00 0,00 0,00 584,80 180,00 587,76 0,00 587,77 3,20 ,97 3Rl.h3 100,Sf> ____ ___.__,,,· .• .s n a 411_0_. 0.0, ___ o.~o.o __ ~_o_._o.a...____5.a.4. 8.0 ___ 3 o.s .•. o.o... •. - • ..5 Ra •. 2..v.......-----o .•. n.0 __ 5s.F.1 • .?...L----4 .•. o.s ---~•-? 1 s 1.o.. • .6.2..--1.s.1..,..10u6:i......--
l8,500 400.00 o.oo o.oo 584,80 310.00 5R8,64 o.no 588.65 3.01 1.1s 652.30 ?.13,40 
18,500 400,00 0,00 0,00 5R4,80 510,00 5R9,8l 0,00 5R9.81 1,47 ,98 1055,68 420,70 

AREn ,OlK 

• 
• 
• ____ _.s.. •. a ao_., .7....5..o ____ __JJ~.o a o •. o.a 5 M.....S.9--LB.O .• o.r1 5 s.1 .•. 1..1 ____ a .•. QQ. __ ss. 1 •• .1.a__ __ 4, •. J,.a.... __ __.,__. 1 1 14 z ,.t,L 

18,880 37,50 0,00 0,00 584,59 305,00 588,22 0,00 58R,23 5,18 1,37 -- -· 
18.880 37,50 o.oo o.oa 5f4.59 370.00 58B,6A o.oo 588.67 3.68 1.21 
18,880 37,50 0,00 o.oo 584,59 510.00 589,81 0,00 589,82 1,64 1.03 • • 

- . - - 8 6 • .!le!, 
4tl0o]l 134,03 
623.45 192.77 

1046.64 397.78 

19°7250-· 37.50 o.oo o.oo 584.35 180.00 5f1.12 o.oo 587.86 32.95 3.o5 
19,250 37,50 0,00 0,00 5P.4,35 305,00 5P.A,09 0,00 588,35 53.97 4,29 
19,250 37,50 0,00 0,00 584.35 370,00 5A8,53 0,00 588,77 42,70 4,20 ____ _,.9..2s.o 31.s.o, ___ Q. • .D.Q ___ _o__ • .na 58A. • .J5 __ _c.,J.fl. •. oo 58.9_,J_ __o. •. na 5B9~.B.1 J9 .• Jl5 3,46 <• • • 7?.75 31. Jn 

0 7.37 41 .5? 
l 34. I 3 5o,n2 
~ "7...3.. .. 8] Ll..6....8.1 

19.630 37.50 o.oo o.oo 584.JO 180.00 587,82 o.oo 588.02 43,2r J.57 
]9,630 37,50 0,00 o.oo 584,10 305.00 588,25 o.oo 588,60 67.49 4.93 

____ 1_9. • .6JQ ______ . 3.7 .• 5_(L ____ o .• .o.o _____ o .•. o.o ___ .5.8.4 .•. 1.0 ___ 1.1.0 .• o.o. ___ ..sas. 65 ________ o .•. o.o ___ SBB .99 ____ _5-1_,.9...<L._ __ 4_,.9.'-'---' 
19,630 37.50 O.OO 0.00 584.10 510.00 5R9,79 0,00 589,97 27.57 4,14 

20.000 17.50 o.oo o.oo 583,80 180.00 5R7,91 a.on ssa.?1 12.1s 4,36 
____ .......,__Q • .D.o.o - _1_ • .s.o, ___ ..u ••• o.o, ___ Q • .Q0 __ 5 Ei3 •. a.0 __ 3 o.s .•. o.o ___ _s a.a. •. 35 o • n a SA.a •• 9.h s 5 .• ..7..J, ___ ,.,__._3.4 __ ----= 

20.000 17.50 o.oo o.oo 583.AO 110.00 588,66 a.no 589,41 59.19 6.96 -
20.000 37.50 n.oo o.oo 583,80 510.00 5P9,59 o.oo 590.45 50.64 7,53 

• 
• 
• 

58.67 ?7.39 
83,07 37. 13 

t.12. • .9.7 f,t8._.,5_9_ 
23n,23 97. 1 3 

4?.05 31 • 74 
I. 9.J' P:6 4Q • .E.6 
.,5.c;R 4P,n9 
7?.,?l 71 • 6 7 

• 
• 
• 

• 
'·!L ... 42 3.0... 6.8. 
55.95 41,34 
6f,,f,2 51,nO 
94,4A '32,32 

--..L.•Q~L30 ___ ....u.c.is ___ .J.J.o.O..u.... __ __c0 .•. 0.0 __ 5..8.3 .• .9.5 ___ 180 •• 0Q 5.8..7.• 93 Q • .Q.!J ____ c;ss. 24 .. ___ 3_4_. 42 4 • 51 ~ 
20,130 8,75 0,00 0.00 583.95 305,00 588,44 O.OQ ·5R9,02 54.43 6,4n -
20.130 8.75 o.oo 0.00 5P.3.95 370,00 588,85 0,00 589,49 51,41 6,73 
20.130 8,75 o.oo, o.oo 5/\3,95 510.00 5/\9,92 o.oo 590,55 38.38 6.8n • 

• 
-. ---20·; so6..,_.... 26. on o. oo o. oo 584. 20 180. oo 5R7 :,y;---- o. on 588---:,;:j·----sT.R9 ____ 5 ___ 4_8 ___ J_?_._A_6 ___ 2_4 ___ 1_n __ _ 

20,500 26.00 0,00 0.00 5P.4,20 305.00 SP.R,45 0,00 589.37 93.29 7,69 39,f.6 31.58 
20.500 26.00 .o.oo o.oo 584·.20 370.00 58A.83 n.oo 589.87 95,27 8,19 45.17 1,1.ci,1 

,, , (L • .50'0 2.6 ••• 0.P Q.,.00 O,J),O 584.,.?Q 5.1.0.:..0J), __ 58.9 .• BJ. ____ o_.,na 59.0 .•. 9.l.....-.. .. ....1.0 .• 6..9 ___ 8 .• 52 59 • ..89..........-6'.0...,.c6u:6L.-~- • 
• * 20,600 5.00 592,10 597.40 584,25 180.00 587,63 587,63 589.00 43.32 Ci,40 ]9,1 4 27,35 

~ 20.600 5.oo 592,10 597.40 584,2S 305.00 588.76 588.76 590.73 50.27 lJ,27 27.07 43.n2 
--~ .•. ........2.0 .• _o..OJL ...... __ s_.JJ..0_~_5..9_2_,.1 o 5.2.,1._ • .4_ci_...__s..B.f>_,2.s:..: ___ 37...o_ •. 0JL ___ .se_9_ •. 2J ______ se..9 .• 2.1:.. 59J .• .ss. ;:,.......-._5.1 ••. 1.a..... __ 12 .• 2.9, __ ___,_Q..J..0'-----4.E •. 9.3_~:;_ 
• · <> . • 20.600 s.oo 592,10 597.40 584.25 510.00 590,04, 590.04 · 593,31 77.30 ·14,51 35.16 58.nJ :. '·· 

• . 21.000 h7,.50 · ~92-10: . 597.~0 , '584,25 •, 180.00 58R,65. O.OO c;s~'.38 18,80 h.84 26,3? 41,·5~' 
, ' , · , ..:,.,....2.:1.;_,_o+Qo. ___ 6..7 ... So,-........_5_9_2. •• 1.o_c..~-7-•-4.t!:-~5tl.!t.•.25-.-3.0.5 .•• o.o. __ 5..9_Q. • .o.,.,_~_o_ •. Qo_ .. _ . .5.9..1..2z... ___ .2.1.; • .(+8 · " s -.65............ Js-.2.1 5e._,.1B.......,.....:....J 

21.oao 67.sn 592~10 597.40 584.25 370.on , 590,6A o.oo 592.12 35.54 9,7n · 38.14 6?..n6 
, ·" 21.000 67,50 592, 10 597.40, 584,25 510,0U 590,82 590.04 , 593,51 66,,S9 13.15 38.79 62.c;n . '. • 

• 
• 
• 

• 
: • 1 ~21 .• ,.(0.Jl · 1 ... ...u.o , ___ Or•ltQ.~_o __ ._o_o_.5.f.l!±.-.25.__........;.l.8.0.,.Q.D._...,..,_.s:B.8.,.6.6.. ... ~--0., 0_0 ___ 5 8.9,. 3 8 ·--1.L • ..a.L.--6 .• ,8.3,~~. 2.0. 0 .J,t. 5 2 .• ,·.., 2:.ei4..,......,....:._ 

;,,,".'. ·-·.I' -·21;100 ," 1,00 (),01) ·t · 0,00 51:l4.25 305.00 •,.·590.2?. 0,00·, 591,26 lO.f'i7, ·,, .. '8,17 37,32' 93.·:n, ,: 
• •.;,s .. ,-,. ··,·.21:1;1:oo. ,., .. 1.,00, : , o.oo.•·, o.oo· . 584.25 · .. 37.o.oo. 591 .• 09 1 ·.o.oo · 592.22 9.52 ,.· · s.s1· •43,37, :-119.9,2 '·•,•; . 

, , , ••• 1.- ,,21.too 1.00,,, o.oo .o.,oo .. 584,25 , 510.00 . 594.30 o.oo 594.31 .2Q . .J.65 1150.Bl ,1131'.45',. 
l 

1
,,

1 
j h \ ,,1 ' ', ,' , , ,, , ' ' , t , , , , < , , l 1 , ' • 1 , 

' ,, .,, ~ ,,1, < _._ ... _,,.. ____ ~~· - ,.......__._ < -~--------•-,,...""='-=,,,...--.--.:, __ ....,_.._ __ ,-~,_..,-..........._... ,, .::..........,.., 
21.010 ·10.00 o.oo • o.·oo 584.25 180.110, 589.46 o.oo 589,57 :2.11 3.28 97.21 123.P6 · 

•·· ~l:8r8 I8:88 · 8:'88. 8:28 §~~:~~. j~6:88 ·, I ~~1:t\' . 8:.88 ~41:~~ .. 1 :jk j:~\' t~~=f~ ~i~:~2 ·• 
~,.....,,.,_,..._,.......,.2J....._QJ O , tQ_,J) .0 ...,Q,_._O O ;~ ,.~.!2..Q......,,..,_..i~r-~-$"_; __ ,.;_,.5,l.O., .. .Q..0~---.5.'z,!i,•.2,ft-..,.~•1-._,.0.•,fl.O .• --<=;,CJ H- , .. :p _ _,,___,l.. ,.14 , ~J .• A 8 ,, 2t<-..0..5 0 ' f\ 7 6..,.5.4...--..'..... 
, ,, 'l (, 11\1.1' , •'. !, 1 •t,, 1 / , ,',, '. ', , , , • , ,., • , ;, '. ' , , 1 , ,, ·, ' ,,'• •· 

1
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1
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1 
' 1 '' r '' 1~ ,1 j , , .. , J , ', ,, ! '• ,, ,, ' , , ' ! , , . ,' ,· ' ' ;j, 1 
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51.'.CNO XLCH EL TkD ELLC EL.MiN Q CwSF.L r.Ril~S EG 10K"5 VCH AREA , (\} K 

21.soo 200.00 o.on o.no 566.oo 180.00 5R9.46 o.oo 589.73 33.27 4.30 49.79 31.?J ____ _,,J._._s_o_n, __ 2_o_o_._o_o:--- o .J>_u_______J)_._o_o_s_Bfl..JLQ_ --3._o_s .• __u_.o ___ 5,9.i_. s 6 o .Jl.o 5 q L • .s a_ _____ 1. •. 2n, ___ ~.-2.9 141~J.!;_--2L1. • .1_,,,_ __ 
21.~oo 200.00 o.oo o.oo 586.oo 370.00 592.55 o.oo 592.55 .47 .9n 5R.0.97 54J.n9 
21.500 200.00 O.OO 0.00 586.00 510.00 594.39 0.00 594.39 .13 .59 1111.69 1393.n3 

____ _,,2 2 • 0 0 o,__-2_ 7 0 • 0 0 D • 0 0 0 • D O 5 8-6 • l 0 __ 1 B_Q__.J)_0 __ 5.2J) -J.~ __J)_._QJJ 5 9 (L,,3 . lA.,..8 4 3 • 10 6 2 • 0 I 46..,-!c7-.,"lc----
2<'.-:1Jo0 2,-0-:-00 o.o·o o.oo ssG-:ro 105.00 s9L5A n.on 591.62 1.21 2.01 250.6s 110.?2 
22.000 270.00 o.oo o.oo 586.10 370.00 592.55 o.oo 592.56 .79 J.)4 517.97 416.49 
22.000 __ 210.09 o.oo o.oo 586.10 510.00 594.39 o.on 594.39 .15 .6J 1167.17 131n.R9 

zr:oo7l 1s9':'tro o.cro-·--0-:-0-0 586.20 nro-:-0_0 ___ 590.19 -o-.no sgo.53 rif:"10· 1.11 59.77 55.03 
23.000 189.00 0.00 0.00 5H6,20 305.00 591.63 0.00 591.71 5.99 2.77 169.86 l?.4.66 
21.000 189.oo o.oo o.no 586.20 110.00 592.57 o.oo 592.59 1.11 1.67 350.4R 2Rl.32 
?3. o o o 189. o o o. no o, o o 586. 20 5_1_0_,,.Q_Q. ___ 5.9..'l:.-.39 o.,.!LQ._-.S..<;1_4_,40 ,.3.7 ____ ,_';14 7..3_2.. 69 5..3.5..,Jw.6,__ __ 

23.500 200.00 (),00 0,00 586.30 180.00 590.59 0,00 590,62 l,R5 l.4R 14n,R2 132,?6 
23.500 200,00 0,00 o.oo 586-30 305.00 591,74 0,00 591,78 1-62 1,65 216,60 239,39 

_____ 2_3. 500 200. 00 o. 00 O • oo 586. 30 37JL.JL0 ___ 592.,._5..9, ___ Q_,..0Jl. __ '122..,.62 ___ _,_. o Q l,_44 333., 29 16.2., • .tt..4.. ___ _ 
2:r."S'oo--~200--:-00 o.oo 0.-00 5Bo.:fo 5·10~00 5-94,40 o.oo 594.41 .41 1.11 598.81 793.95 

24.000 225,00 0,00 o.oo 587,40 180.00 590.59 0,00 590.76 6.62 ,.62 61.11 69,95 
_____ .,2_4~•..,o-oo, _225. oo ___ o..!.,o_o_ ___ o_,...oo ___ 587. 40 3_05.,_Q_o ___ ~<zJ_,._ I3,__ __ o:_•_OJL ___ 5.2.L, 89 4 .2.5.'----<1--·.k-~SI 147 , 0 6 

24.000- zzs-:-o·o- o.oo o.oo 5s7~o 110.00 592.57 o.oo S9?.10 ;,.so J.41 140,08 221.?3 
24,000 225,00 0,00 0.00 587,40 510.00 594,36 0,00 594,47 l,Sl 3.12 211,R7 4]4.54 

----.......:a;2r.'4-=•.,;.;900 50..!. o_o ___ o_,...o_o _____ o_._oo 586_,...4:.o_~_l.8.0 .,_oo __ 5_<t_0_._6_2 ___ o: ._oo!--_5,_9J)_,.fl I lJt •. BJ 3•4fl 5l--..6c; 54. 76 
24,9ri'O 5-0.·oo o.oo o.oo 5'1'6,40 30'o-ol\ 591,69 o.oo 592,00 12,56 4,5o 67.74 86.ns 
24.900 50,00 O.OO 0,00 586,40 370,00 592,49 0,00 592.83 10.69 4,63 79,R5 113,17 

--0 

24,900 50,00 o.oo __ o.oo 586,40 __ 510.00 __ 594,25 o.oo 594,61 7,84 4.en 106.25 182,]8 

---20:-o-o·~-2T1-:·o·<r~ 6 o 2 • 9·0 5''Tl71-o--s-B'o.o1> nro7o-o 5·c)£..sc; o • o a s 9 4 • 9 6 - 5 • n 3 2 • 6 5 6 1 • 9 2 · Bo ~ 2? 
{> 

{> 
26,000 , 211,00 602.90 5c;1.10 . 586.60 305,00 603,20 O.OQ 603,26 2.29 2.03 172,ll 201,51, 
26.000 211.00 602,90 59l.lO · 586,60 370,00 604,04, o.on 604.0B 1.80 1,76 288,93 275,58 

{f - ____ .££.!.i2J2L,~--.211.oo 602.90 591.~o .586.fill ~.!.0-0J)~ ___ ..§JL~ .... Z} ___ o.oo, 6Q.~29 ,..2JL __ --1.,.~11 542.,JR -·5.3.6..,,.,c4c.9'----

26,100 1;00 
26.100 , 1.00 

~hf 

26.100 ·l,00 
,,----2T5-;-JlJ'O----r; .. o"o-

0,00 0,00 586,60 ,180,00 594,92 0,00 594.98 · ,98 1,92 93.8/\ 1R],5CJ 
o.oo. o.oo 586,60 305.00 603.28 n.oo n03,2R .01 ,58 717.44 1691,?5 
n.oo o.oo 586,60 370.00 604,09 o.oo, 6Q4.09 ,04 .64 B35.40 1942,17 

· · o-;-o-o • 1ro-·-s-e-6 ;-ou-·5Tu.o·o--6o's-;·2·9-- --0-;o·o----ocrs·.-3·0---·-:-0'4 ;rz.,-.. -1-rz.s-::-00:-:;! 4 2·2~~?£3~-
,. 1 ' ' ', • • / ,, ' ' 

'•,26,140 20,00 0,00 (1.00. 586.60 ],80,00 594,98. , 0~00 '594,99 -26 ,99 209,,19 ', 3c;3;90 
"" . , . 20. 140 -20.00 ·' .o.oo ~--cn.oo , 586,60 , 305,oo 603.2"", ·. o.oo , , 603.2iL.- .• : .03....._.,, ___ .5°_·_111...JJ .. l6'ilJ-~SL.~"--
-~-:-~~z6·;i;. 2-0-;-o-u o-:-o"O~ o-:-o·o---sF.o.-6 ff--·~3 ro-:-0·0--60~4-;·0·9 070·0--6·0 4 . o 9 ·~-:-o <+ ;·r4 835 • 6 9-1 94 2-:-9 8-e, 26.140 20~00 0,00 0.00, · 5E.6,60 510.00 605,?.9 O·.oo 605.30 .04 ,74 1148,78 24?7,32 

_26. 1 so ' 2.0.0 . .!,.oo __ _o .• oo 'o. o_o=---,5,BE? .. • 5.0_~J.6'2,....9.0.,_,..:._:.c5_9_4_,._9_9~--o.,!..o .. o......:..~ 595_ • .Jl_n;---~· 36 _J,_._llQ... z;n, Q7 215..,,'-';,n"'a __ _ 
. -: .-i-:-~_,2ti7P?.,o... 200_.cro : tr;:iio, .. a.llo: . 51f5:-So·. ~75,oo ~03,28 ·. o.oo .60,3,,28 , .:,03 .. -: .45,,, 1266,44 •, 161'1 ,f,J :. 

~ ... l ::• •.-::\ ;j~:1~8,.,.,-:··~88·:88· ·: ·• .g:gg . . •8,:-88 ·. -~~~:~2- -:·· rnl:88 .. .:~8~:g6: .. 8:88 · · ~8$:36,· .. ; :,. :·2i · . =~~ ti~~:~~ ~~1~:-tt · I• 
'' , , ',,, ! ,. 

1
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1
, ! ' , , l , • , ' , , ' n , , , ., , , ', I , • 1 ,, < ' ' , , , •, ' " , . ' , , ,, • , ' ,' , , 1 , 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•· 

. • 
1 

' • • '--'-'~t67z6-~'•-'-4-o-o:-:' o·o , ~r.,ro--.:.-'--'-:..;.. -o-;·o:ir•---;-5-g975 o·~·rr;i:;·1;1)" · · 5c,4-;9·p,-~--o-:°o-o'-"':~"s9s:-o-s 4. r2-~~- 2. 2-z--~e·•:r~R4 1~i-· -- , 
•· ~~:~88 ., .· ·t88:88 · 8:8~ . 8:88 ~~~:~g ~;~:88- ~gJ:5~ 8:8g ~8~:f~ :l6 . :~r 6~~:~§ . l~g:~T ·. •· 

26,200 · <+OO.oo ~Q .. IL , , o.oo 569.50 _47(\,00_,_., f,,QS,29 -~·J.,...,0,0, 60>;i 0 30 ------~---~\ .. ,.:j2f.,___,J3,ll1 70 1n6;;,u___:_ __ · 
.~•~,.~.,~,,--'i'-i_~ ,it,' <~ l1•', :,, , l,• • ,;•,!~~<,,,h,, 1 .~.1:,TT'• ,, : , 1, •; ,,1r ,,.''','• ,'•~:f-,'~tr' ; ,' ,,,,,' ,, 'j, j,', 1 J,,,,,•: ,',!hJ' •1':, j' ,,,t.l~ ,l'j 

. . '!·<.111_.t:•,~::.,- i: ·, ·~,::· ... '. !.,, : ,/i,, -'.•',J,., ii1· 'Y):·}/i:1T ·.~::,:,. ,;.,:1·1•1· : ,1, ," •.· . , , . ,·.,, i ! ·.'.1;,- :,,1• ... 11::1• ." ';, I;,';.:.; ;:, ;·::; '; ·':', ·,: ,,~,.,,,•-.,i:,;-: •,-( :-.·'•- ',,>r ''.'-'_;. " \,' , ... 1,, '.:'; e, :·.: ·t·i ·: •.:.1,: .. j • I ... 1•· ; 1·. : .. ·!., ,'.,'i,l. :. ,.·.~!•1·-i,'.;--· :i •( ··;~ .1, .,.,... ·:. ti ••• :." .; • 1 . ,i , ,j. ;•,l !'• :-,.-,.1 .. ;,, , ., ,~ •1•,•i,,1,.,. l 
1 1 

. l', f , 1. ,• ,~-:1, Jf, •• ,i.:; ;i ., ·• 
•I •t'1i''l'f•ii,l \:· j,,' '1,, ,i' i,1•11,,;,;, [~., ,',,,'.,,', ,, '" "'!1,/••'/.: ,,1,,,.1 '•Tj•,1 ,1j',,.~ 11 r '''j '1'~' l\ ''., ,, ,,.'',,,il','<f,,' ij ,,; l ,ii-1,:J ,,,-,.,, ,, ,t,!•i,,:,' l:i ,) 
'!• t.t-1;ifl',' '11,\i .. .-, ,,, I 1',,,.,~.......-..J..-;...'......~4--, ' :, ,·.,, ......;. ....................... ; ' , "-""'--· 1 < ' '
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• -1 - SECNO XLCH - ELTRO --fLLt .. ELMIN i:f C\ySEL CRIWS EG lOi<*S VCH APEi>. • 0 l i< 

o.oo o.oo 590.60 165,()0 595.19 0. IJ 0 595.?.3 2,46 J.75 lll.77 105.18 --,- 21.000 494.00 -----sJ .. _o_o._o _ __.s.9.f> ,..,.,o.,,.o __ _ o_. o _Q • ..QD 590_._f,Q 21_5 •. o.o ___ .....6.0.3 .•. 2.. _0 .•. 0.0 __ 6 0_1.-2-9. •. {l • r,.,_ __ 5.!,_8 • .J.J-----9.-2.3 .• J).o...--
21.000 494.00 o.oo o.oo 590.60 335,00 

• 27.000 494.00 o.oo o.oo 590.60 470.00 

_._9Jl..D. 6.Q._QO. 
27.900 60.00 • 27.900 60,00 
27.900 60.00 

Q_._Q_Q O ,..QQ______...5_9.Jl..,.3.o.___ __ l.65-. o D 
o.oo o.oo 590.30 275.00 
0,00 o.oo 590,30 335.00 
o.oo o.oo 590.30 470.00 

29.000 63-00 602.10 594.90 589.90 165-00 • 29.000 63.00 
29.000 63.00 

602,10 594. 9l) 589.90 275.00 
602,10 594.90 589.90 335,00 

,jti) 0 6.3.,..0.0. .6.ll2., l O 59..!t- 90 589 .• 9.Q 4 7Jl....QO 

• .·29.100 1•00 
29. 10 0 ' 1 • 0 O' 

o.oo o.oo 5!'19.80 -165.QO 
o.oo o.oo 569,80 275.00 

2.9...J.00 L,_QO ll..,Jl () o_. oo· 5h9, RO 3\5 .• 00 
29.100 1.00 o.oo o.oo 589.80 470.00 

• 29.150 50.00 o.oo o.oo 589.80 165,00 
29.1c:;o .,....,....,5..Q,_QQ 
29. 150 50,00 

ll..,.0.0 00 589,80 21s .• ,o a 
o.oo o:oo 589.80 335,00 • 29. 150 50.00 o.oo o.oo 589.8(\ 470.00 

29,200 l 5JL,_QO 
29.200 150,00 

n... 0 Q o ._o o 589°.HO l f>S.,_O O 
o.oo o.oo 589.80 275.00 

604. lo o.oo 
605.30 o.oo 

5<:t.S.J..6-.. __ o .•. o.o 
603.27 o.oo 
604.10 o.oo 
605.30 o.oo 

596.81 o.oo 
604.lR o.oo 
604.78 o.oo 
6QS.92 Q,.0.0 

596.91 o.oo 
604,23 o.oo 
6llf>. 83 O.QQ 
605.96 o.oo 

596.93 o.oo 
6M.,.2....4.... ·• n O 
604,84 o.oo 
605.97 o.oo 

59.6. • .94 o._no 
604.24 o.oo 

A04,ll • 1 II .73 674.64 1083,11 
605.31 • l l .84 925.15 1402,91 

95,.3.0_ .• 28 
603.31 .23 

___ _,_. 0 1 5 3 • 8 3 19 .,~1u:8,_ __ 
].57 175.67 572.78 

604.ll .07 .89 652.99 1279,45 
605,3[ -09 1.07 821,53 15R9,03 

596.92 3.56 2.62 63.n5 R7,5o 
A04,23 .R9 
604.83 1.00 

1,74 2n4,55 291.87 
1.90 243.42 335,67 

O.S.,.96 ~--~·•.9 2 4,.ll. l 4 4.9..ll.,..e4u::6L---.9 

596.94 .35 
604.24 .03 
604.,8.i M 

l. 48 111.63 279,49 
,77 601,00 14R4,R9 

~--~~"B~B~-~61.9.. 7 Q l 6 12..,.Lfc.c5'-----
605.97 .06 l.06 969.42 1995.33 

596.95 .20 1.11 24(--.79 371.0) 
6 ().{+,o.2..4 
604.84 

---~''-!<----•.J.:Z __ l699, 28 
-· .4?. 1845,GS 

3.0.6.2.,.,.2~7 __ _ 
3414 • .03 
4136.51 605.97 

5,9.6., 95 
604.24 

• 0 1 
.01 ,51 2142,10 

.., ., __.73 J • .QB 
,_,- _4c:; • u:, 

ZH.B.,2..L..-....1.9 2. •. 6-9._ --
137 l. O O 1267,53 

--·t--

• 
• 
• 
• 
• 
• 
• 
• 

• 29.200 150.00 
29.200 150.00 

o.oo o.oo 589.80 335.00 
o.oo o.oo 589.80 470.00 

604.84 o.oo 604,84 
605.97 o.oo 605.97 

.06 

.08 
,51 
.63 

14R8. l5 1401.21 • 
1727,29 ln84.30 

l ,>, 30,000 4€8,00 

• , 30·.000 488.00 
I,, , 30.000 .488. 00 

1()_ • ..Q_QO ~6.a...M 

":,0,,00 _O;OO 590.30, 
o·.oo. o.oo '590.30 
0 • 0 0 . ,, .o • 0 0 S90.30 J)...,_oJL....:..~_ ... o o 590..._3._Q 

• .. - .......... ·-·...----------.-

• !, ' h I I 

-.. ' 
,1. 

_;; ',)l 

• 

165,00 596.98 0 • 0 0, 597,01 
275,00 604,24 o.oo 604.25 
335,00 604~84 n.oo 604.85 
4_7Jl._~_OJ) __ ..6.D..5_,_9 7 · 0 .•. 0,0 60.5_ • .9,9 

:, 

1 ;56 
.18 
• 23 . 
~~.Jh . 

1,24 1"51.F,R' 
• 77 45?~ 7,7 
.89 477.73 

--~ • l 4 5~ • .26. 

132.29 
644.5t1 
699.72 
B..D..8..,,=4~8,----

' ' 

' ' 
,: > 'I 1 !, .> ,, t• __._......,, ......___.,__._.....,....,..._,--,.........._,,,.._. •• ,---:,~.,,...,,,.. ___ ...,. __ _,,...,,....,...-•------,,--..:..--,---,-.-.,.•-,---,---,---;------"."---..,.: 
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, ,., , 1,I 1 1 j,, 1 ' ,> , 1., • ! :
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' i,;,//P!;)f, '1,)1.',', .,',, t r, ',1,, ;",,,:/(:'1,jl ,J!:',,,'1•1\,'~ 'l~ ,rt!,:,,r,\,;,,\; i' ('!; .. 1!·:1, '~,'•'', l,\·',[I +,l!f•,. If 1!' l•,•)!i',l' ,.,,,,•!,•1, '\"''''''.f,,j ',;·\,~!;,:, i, ,;ifl•'\j j, ·i :~1,,,\i•:,;·•1 ':i .J,!,)r; 
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• -:--t L J TTLE BLIICKC~ 

- I SUMM/\RY 1-'RINTOIJT 1 Abl.E 150 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

-------------------1... ---·•· ----
SECNO Q C~SEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

____ L •. 0.00 20.0_."Q_Q_~SB.l.,SlL_ o.ao Q.OQ o.oo Ll9..,-6A......___o_ • ..Q,u__ __________________________ _ 

1.000 335,00 582,10 .60 0,00 .60 148.57 o.oo 
1.000 400.00 582,25 .15 o.oo ,75 1ss.sn o.oo 

·1.000 550,00 583,30 1,05 o.oo 1,80 206,43 o.oo 

2.000 200.00 583.28 o.oo 1.18 0.00 -,;;;::21 1445.00 
2,000 335,0() 583.80 .51 1,70 ,51 45,62 1445,00 
2,000 400.00 584,03 .24 1,78 ,75 54,Sn 1445,00 

_____ _._. 0 Q O 5'i o_._QJ) 5.8.!,_,.3.l.__. ___ •. lo ___ ~--.D_3 ___ ~.J) 5 l l.6.,.22.-1.Mt.5.,.0.o. ___________________________ _ 

3,000 200.00 583,23 0,00 -.05 0,00 16,00 75,00 
3,000 335,00 583,64 ,40 -,16 ,40 16.00 75,00 

______ 3.,J10..0 4 o_o_._o_o __ .5.a3_,.B.L ___ .LL7 - ._2.3.... ____ • 58 L6.,.o_o ____ .25 •. o·~----------
" 3,000 550,00 584.84 1,03 ,51 1,61 5g6,ll 75,00 

3,100 200.00 583,23 0,00 .oo 0,00 16,00 1,00 _____ __, __ ,._1_0.0 __ 3.35., 0 0 5.B.3.,..6..4 ____ ._4 _____ _,,JliL ___ ,_4_Q__ __ l.6 .•. 0,-':=---~7•·Q•.lL ___________________________ _ 
3,100 400,00 583,81 .11 .oo ,58 16,00 1.00 
3,100 550,00 585.23 1,42 ,39 2,00 729,23 1,00 

-----....!:!.c4. O O.J) __ _?Q..Q_,._O_Oc--.._5li.3_,_2.~ ___ Q_,_Q O • Q l !2 • o O l 4 .-7_9__ _33. OJL _____________________ ~-~---
4,000 · • 335,00 584,26 1.02 ,63 1.02 14,7q 33,00 
4,000 400,00 584,97 .71 1,16 1,73 14,79 33,00 
4,000 550~00 586,73 1,76 1,50 3,49 812,41 33,00 

4,100 :200.00 . 583,57 o.oo ___ .-32 o.oo 23·.oo 3.00 
4,100 335,00 •·' 584.76: 1,19 -•50 1,19 23,00 3,00 
4~100. ·· 400.00 585·,.:.6 .10. ,49 1.89 23,oo 3.00 . 

.:.._;__;__;__~..::4L!d_QJ)~-· 5-51L"-'-QQ 51l6__._J4 1,,2.8 .OJ 3, 13. 8.51.,.16 l,_(tO~·-~----'-----..c-.-------~------

' ' i' 

4,500 200.00 583.81 o.oo ,24 a.no s1.92 125,0o 
4,500 335,00 585,03 1.22 ,27 1,22 79.45 125,00 

.,-___,..,.,,.............,...,....,--

• 
• 
• 
• 
• 
• 
• 
• 
• :.:... , ¼;~88 ~~8:8~--,.~~g:-~-r :-~~ -:-1l-~ }:~5 ~f:-~g 1~~-:%8'--•---'------·-----------~ 

' I ,+, ,'> • , ' 

• ·,:-:·;; ;\ · 5.ooo · .' .,200.00 ,, 583,95 ., a.ob .• 14 o.oo 55,BR ·2so.'oo· :, ._,, . , ,,," •· 
• 

,," ·,, · , , ,., · · , s. o_o o : , , '<:r1;;_.___1.1 o 5_8-5.,::1.2· · · · 1_~1_6 , • o B-'-----Ldc.6_ t,4 ._QJL_ __ 2.8_Q,J)_ · , · 
~OU 400,00 585,78 .67 ,06 1,83 · 64,00 280,00 
5,000 550,00 586.75 ,97 ,04 2,80 64,00 280,00 • ____ ..;..,... 5. 40 01 __ 2_0 o ._0_01_~5_83,r,..,93 o_._J)_o • .- ,-6_2, __ ~__,,_o_O~..;.....-Z!t..• o o 8..0..,JlJJ,~--~------~--.---~~-----------,:, ··1"' :,,,,, s.4•01J•,: ,33-s:;o:o , si:rs .• 06"• ·

1 
·i,.13· .. .,.-,:,-·;05.· ····1•.13. z4.oo , r10.oo., .,..,., ., ··: ., . , .. 

• 
. I, .,. ';,.,,,,, ':,'.5~40'0 ·," •400,00 ',585'. 72 i>·', , ' .·66 , '•,,·•. -.,06, l · 1,.78 . 24, 00 · 80, oo · ,,, '· , ,:',c .i· •· · · · ',-: ·· ', ·,. » ·, 

·:·i,':!\·V:,;'':•:,5,4,ooi .. •,•·5:,o.oo.' :7~6~~3 ·, 'r.'J1. "·, .• oa: :·,·2.89 1450.00, •·eo.oo .. .·, , ., · .. ··:· ,)i•', 
,",l ,•t~Jl•,, I, 1••i" ''(• ~ ,;_· 1 i' , ! , , l ··~· ,,, ,, .--- ~- , '',--4-_.,-'' !,, '~--•J,<l ' · s-:s-crr~2 cr~o o s ,:r:r:9"6 o • or . . o-:r- o . oo 2·2 . o o 1070 o ~ · 

5,500 3·35,oo· 585.07 1.11 · .n1 1.11, 22.00 10.'oo •· 
5,500 ,400,00 ' 585.·72 ,65 ·,00 1,7b 22,00 10,00 
s • so o 5 so ; o o _ 5 6 6 • 6 5 . • 9 3 - • 1 1 Z.....fl.2..-.-2.2. o Q __ 1.Q..,_o 9 · -~--...,.,.~-=,.,,.,--~-. 

~;,,:,t l•: ' ' 'I:,' : i• ::, i' •,,<t;,,;,J:ii~,v:,!-'~·\;~ 1/'/- .... ; .. 1' 1·•,1'1 '._,, ',•, ''. , ... 1,; jJl' ,·· I;.-•,,,' ,I '' ',.,,; ', ,;;i: 1 'I•: ' I,' 1'1! ' ',' ,,,,;,., !, '\,;1 . ; :T:i l ,j cl': ,,::~,1·,., '' l i !; '' ., r \' 
': 1•1/l,,,1,l '\ 6.,000,'d '200.00 ,;,-' '584'~06',I '1'j1·,:0.~'00,,•-;', , ..... ,,.()9, ·'1->< , 1 0.0,0'• '1.': 22~00,• !133.00 1i :,',,,'',, /,, ,1•1!,' '!'' 'l ,1 ,"!;1'1•'',il: '', ,•,!(:' Pi.'i:J' < ,,,, -
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--.. i----• 
SEC:Nb G Cv!SE.L lS-iFw~;p---orrwsx DIFKWS TOP'i,CD XLCH 

6,100 200.00 584.06 o.oo .01 o.oo 24.00 10.00 
-----"c'·'-Lo_o ___ 335_. 0_0 ___ 585_._2_1 _____ L •. L4~.-----. 02__ _____ L._14+ ____ 24 .• _QJ) ________ LO .•. o.o ______ . ---- ---- -------·---

6 • l OO 400.00 585 • 85 .65 .02 1.79 ?4.00 10.00 
6 • 100 550.00 587.0S 1.19 .14 2.98 24.00 10.00 

• 
• .,,Jl.o_a, 2.0.0, .• _o..o --·•· s.a !t ... .2!,,__ __ ~o .• _o ______ ._1_,.. ___ !o •• _o_o __ ___,_1_.:1_ 5 ____ .. 9.o .• _o_o, ____ _ 

7.000 335,00 585.39 1.19 .19 1.19 47.72 90.00 
1.000 400.00 58n.06 .67 .20 1.86 111.s1 90.00 
1.000 sso.oo 587,34 1.28 .3o 3.14 242.96 qn.oo • 
7,900 200.00 584.20 o.oo -.01 o.oo 19.so :i"s.no -------------- --- -- - ----------
7,900 335.00 585.35 1.15 -.04 1.1s J9.50 35.oo 
7.900 400.00 586,09 .74 ,03 1.89 155.84 35.00 • ____ _,_.3.Q_O 5.5.0 • 0 0 5 8 7 ._3~ ___ ,_2_6...__ ___ , O D 3 .• LS. ____ l 62. •. 0.0. ___ _35. •• 0.0 -

" "t, 
~ 

9.ooo 200.00 584.38 o.oo .1s o.oo 12.62 105.00 
9,000 335.00 585.47 1.09 .12 1.09 12.62 105.00 9,ogo 400 .oo,___586..,-5,9 1.10 ,..!t9 2_._20 42_._37 1 os.._o __ o ____________________________ _ 
9::o O 550.00 587.36 .79 .02 2.99 314.05 105.00 

• 
9,100 200.00 584,47 o.oo .09 o.oo 12.62 s.oo _____ 9ar•~l 0 0 335..._Q 0 586. 29 l._82 , 8 l __j_,Jl_2___ _ __2_a.5i___ ____ c::;_,._.._.. ___________________________ _ 

,100 400.00 586.58 .30 ,01 2,ll 44.4n 5,00 
• 

9 • 100 550.00 587.37 .78 ,00 ?.90 314.?l s.oo • _9_,__2_3Jl. __ 2_0_ o __ • o o 5_~_._7 Q...,._o o ._3~-- _o_.JJJl - 2.,.a_9 ___ 2JL,...o_.,__ ____________ _ 
9,230 335.00 586,31 l .S'+ ,02 1,54 28,69 20.00 

,_. 

9.230 400.00 586.61 .30 .o3 1.84 ss.s~ 20.00 
9,230 s5o.oo __ 587.39 .77 .02 2,61 316.50 20.00 

9oTcTif--:--:-200:ci-o -s'!¼:9·~:r o • o o • 1 1 o • o o 1 1 ·"- • B 3 ·2ro-:r1o· -~ 
9.300 335.00 586.SO 1.55 ol9 1.55 66!5;8s 210.no 
9,300 400 .oo 586.84· .34 · .23 1.89 699.56 210.00 
9. 300 5_50. 0 0 587. 49· - · • g,_5 · 0_L0 ___ 2._.,;,~_"(6J':;..._24 2.!Jl_._OlL~---------------------------

• 
• 

'i7'"""'", 

9.350 200.00 584.83 o.oo -.12 o.oo 82.11 Joi.ad 
9.350 335.00 586.47 J.64 -.02 1.64 240.41 300.00 
9. 35Q ___ 4o.o_~Q..o __ 5_b_6_._e__2 • 34 - ._o __ ,,_ ___ 1_. 99 2.6..6_,_11~-·-3.0JJ .• .o.o 

., .-.· :~;-:,s-o s-so.oo .·597.47 .65 -.02 ·2.'1,4 31;~.ss .· Joo.o_o 
1!1 , , ' , 

• : 
1 

• ',.9.360 200.00· :·;5B5~61 .. o.oo - .78 ' o.oo· 161.98 , 22s.on · · · '·. 
· · '.. · :, · 

9 :·1·g8 2B-~-;-8-g~:§~~: 81.:.:. 1 : 04 :.. : l-~-l-:g-t-~-~:: 8·g·-.c,__:..~~§: 8-8~-~---· ---·_.:.----'-;~-~---~---'--~-'----"-----~~-----'-
9. 360 550.00 567.59 .62 .12 1.98 266.37 225.00 

. 9...__50_0~200.o_o"----_!2.8S.9J . o.oo_~--~9_-,,..,_,,_Jl,_.J)_Q, - _ _;1151_~2._3 ___ -212..,00 .,.---------------

-----~----............... --.---~----------------

--c--".----,---~--

• ~-
' ' • 

• 
,,, ..... f .. 11· ·,· ,9.5ocr:, ., ,.,.-J"'JS';;oo.:-,, .• 1~!fo-:-;-g4 ,,.• _,,,.,, - ;;;-<D -·~• •;, - -~•Vii 1 , ........ ,. :···.9·37>:-:. .. 1-21+~26 · •· ',.· 2,5;·00· :' 
'·. -... ,1·i,:9~s-oo,: : ,"400:.00·. · '387.21-. ·, ·, -;3s_. ,:.. .24, · ,,·. 1.31 

1
. , si+;·oo 275.oo 

·'' ·i;, :-. ·, :•:·:,-9.'.500· 550,op·' ." !587;71-:· ,,,' .,:-~c:;5·_-,,_ · :.-·11-- ·' 1.,0,6: ·-. 1.39.27 '275,00 . '' 
' ' ., ' ,1 J. 

,-, {' 
·.' 
'' . ,, . 

,ll'j •! I ',,',!Ji,,,'' "' ' " ', :« ' ' .• ,,," ! ' ' • ,, ' ' -c;..-,_:.._.:.....~• ' '' ' 
'· •· ·· ' " ' ;¼o-ef"---r·-2-o-o::'iro·---,--'-'s1;-s -~ a 4 ~-o o -. o, · · o • cru--~r, •• o o-~-:-~nr:oo~- · -e.....,_ __ ~___,__. 

' 9.900 335 .. 00 . !'586.68 .B4 -ol6 ,84 1,,.00 80.00 
9,90 10 .400,,0•0 S87 .. 0R • 1+0 --14 1,24· 1,,.00 80,00 
9.900 sso .. oo :2,.87.42 _ .34 -.35..__~ 1.5§' l~t..o..Q..Q.. __ 8...9_.._~,~-----,..._...,...,.,--c...~-~--.J- . _.,;.____ . _ 

.,__,_ 

• 
,'11f~:--,~·, / ! ,, ;,',, ;·1.~·1-•,•l,.';'.,,;,'. i,' 'l"' i f ji;: •1• !'':: ';. 11.'1',1 ! 'l •:,.i !, ,'Ii' 11 ,,',,,·>,',;,·'};',,'it' ,,, I' '•~;lh~. 'l,' '1,(1~,i·,: ·,', 1•', ,".';, :,l,·•· \ -,~,I 'I , 
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..,,. i'l . ': ::;.:,::: ;;, 1: :· ·}: : .·· • t'.1 l : .. . i_ •. l :• it\\ ( . d.<!I; ) . .-,:\.~·- i• :': .~:!: < 1 ~:1,t :\• ,1; l :~ (::·. ;; ·if:::.1 t;:._. ;,:1. ;' " . 1 •• ; ,, '! ·, :·;. ·.>1 .!' 1, 1 ... , . : i, ; • .. ;i1·: ., \ .•.. (.1J~:~. \l ... ·:, .. , ;·: ', l, ,;. ':.. .... _, j:/i. r1, ,j, <1 '.',:· , /i. '. , :'1: . 
I, fJ!' J(/ 'I•' ''j !, , ; > > > ' l ' ' 'I 1....,., I '\ _; ' ' I '}t::;l......:' ~ . ....,.=-~--........ ~ ' ' _..__•_•_'....._..!..._ , < ".t...,.... I ' ' I , ' ' ! ...,!!..:.... 
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• • 
51.~Ci CwSEL D lF WSF' DTF'wsx ITIFK\•IS TOPWlD KLCH • 11.000 200 .. 00 585,90 0,00 
1-J-•-&PJl 335 .. 00 5_8_6_,_ 'Z,Jl • e18 
1 • 0 0 4·0-o-:;-0-0 587-19 ,4T 

• .06 0,00 14,00 92.00 
• 1 0 _.,_8_8 l.!uJlJl 92 ... Jl..Q 
:-11 l. 29 14,00 92.00 • 11,000 550 .. 00 587.63 • 4-4 , 2 1 l. 72 ]4.00 92.00 • 

• 
ll.._100 200 .. 0I) 585.91 o.oo n . rou~·-3'J'o., o o 586-;,9 • 8~8' 
11. I oo 400 .. 00 587,20 • 41 
11,100 550 .. 00 587.64 .44 • 

,00 o.oo l 'LeJL'L _ _,2_._J)Jl_ 
-;l)l. .88 4.00 5.00 
,01 1.29 14.00 s.oo 
.01 1.73 1 4. on 5.on 

R'OO 21ro-;;oo S8~-j o. o~o -. o~e o • cnr 49.011 1 :f:crn • 11.200 335 .. 00 586.88 l . 0 ~ 
11,200 40 0 .. 0 0 567.45 .57 

.09 I • 0 5 49.on )J.00 

.25 l. 6? 49.on 13,00 • 11.200 550 .. 00 588.21 .77 .57 2.38 49,. Q_O ].;J. 00 

• 11 .JOO 200,,00 585,89 o.oo 
11 .JOO 335 .. 00 586,89 l, 0 0 
11 .JOO 400 .. 00 587.44 .55 .---r.-:ro-o S5(r.~o sse:-r9 • 7'5 

-06 0,00 41 .• 00 31,00 
, 0 I l • 0 0 41 .. 00 31.00 

: : 8-!--~: (lt "1~._o_o 3_1_,__Ql)_ 
1 .. 00 I • 0 0 

• 
• 14 .. on 56.oo ___ 14 .. oo 56. o-;,-o ____________________________ _ 

p,-:;o-o 5 6 ;-o-
14 .. 00 56.00 • 

]2.900 200 •. 00 585,97 o.oo 
12.900 335 •. 0 0 5e6.83 .87 
rr.91,0-----z."lTO-;~o a 587-;:33 • - 'O 
12.900 550,,00 587.97 .64 

,08 o.oo 
-,06 ,87 
::-; 11 I • 36 
--2? 2.01 

• 
• I 4 .. 0 0 l. 0 vO __________________________ _ 

.~---.·-4-:;-o-0--1-;-rr-
13.000 200 .. 00 585.97 o.oo 
I':loQ'(J T3s:~oo 58i'J.8 .8 

.oo a.on -;~o- .8 
14 .. o O 1.00 
14 .. 00 1.00 ~ 

13,000 40 0. 0 0 587.33 .so 
JJ.000 550,00 587.96 .63 

.oo l • 36 
-.01 1.99 • 

F+,::o-«--ti~•-IJ 
]4 .. 00 64.00 
]4 .. 00 64.00 

~-~~~==--~-=~-------~---='-,a"~'~-~v ___ -""J-~~~-Q_.Q_.._:___464:~•~0~.o~------·--------------------~-------• 7-4-0 CJ Cl ZITT~~oo 586.15 o. cro 
14-000· 335.00 587.11) I , I - e 95 
14,000 ·400. 00 587.60 .49 
14.000 550. OQ _ _,____2_8El,J:' 7"' 

• 1"9 . • OlJ 
.21 ,95 
.21 . l .44 
.4Q ? ?fl 

'' "• • 
l4•100 20~.oo 586.16 o.oo .oo a.on 14 .. oo 1.00 
14.100 335.00 587.lJ .95 .oo .'l5 14 .. 00 1.00 
14.100 400.00 587.60 .49 .oo 1.44 J4.00 ___ 1.no 

-,-.,-----,-4-;-ro·o 5 5 u-;•u o 5't,8";"7"+---·-1-:;T4~---•"-;;3g-~-~2-;5 a r<+--::-o·o- --1·:.11-. ---...,----------

• :·' .. ·: .: ·.,. : .. 14.200 200.00 586.35 , o.oo .20 o.oo 25-~5 "25.00 
, • .:: 14.200 335. oo. 587~47· . ·l .12 __ .,__ .• 37 1. 12 28. oo 25.oo __ ~-------- .. .. .. . 

-~--~-1-4·;-z-01:r-·--41,o-;·u·o--~5m,;;-CJT"~-- .s-5' -;-4· 1":'6r~-•-2·s:~s2 2s:--o·o· · -~~~-------------"-
14 ~20 o 550.00 589.27 1.25 .53 2.92 29.69 25.DO 

• • 
I • ':, I •• 

• • -... -.. -, -; . . , "·l t,: ~8-8-~?r~~;~~-~~7~~---;;~?.: g:g,....,.---,:-5g--"77"'F-s-c?: ~ &·-7'7.-·~~·~~1-}-....,.....,,b~g.:.g-g. . ..,.,-,,.,_,,,,,__~~,,_,..,, .. 
•

. ,,: :,.-,.,,,'14.400 '..,•J10;00·,,.·• 593;43 ••·····s1. •.40 1.11 · •281',,14.'·: 115.·on, ' 
:;/•;:.1r.::,•,.•14~'~'~0 •51~,QQ '• 569~,'7~ •'•,,1,28: . I .44 ' J.?5.' J~2•f~' ,)75,00·••. . :•. '. 

' . . --l-z,.:5U'O 1 -a·o-;·iro ·"-'---5 !,677'4~--"~0"::-CrO , · --;;'u·e ·-:--o":·o~CT---"--'-6'"C 3 ~-3 9~.......,__li'Ff() :"6'0-•--:· ------~.------:,-a-"------
• l~:~88 j95:·gg ~~l:tg 1 :~~ ,. . :~3 l:1~ jt~:~~ ~:2:.8~ . 

, . . _J.i!.,?.Q.Q.. 510 ,.QQ.. :i_~..:J.l.,_ I. 2 7 ·--•-Q..?~-.,-2~.2.2--- , 815 , • .0-.,__ 4~.Q..!_QJJ.;,__,_-,~----~-,-,.--·cr---_.....~---~-~----,,-,,-----
;~~-•, ,,,, ,,." 1 '1 1,,1,, !,• ,1 i,1 ', •1.,-,,, 1,, '1 ', •, , •t, ,-:f• • I ',' 1· '•"• ~ l, - ' ,l '! il,, , , ,, 1 ', l ,01• ,,,,1 , «'': •• • 11 ',,, ,!', 

, I ! ' ,; ' " , i ' ' , 'l' ' ' ' ' ' , 1 I ' ' ,1 " '1 l , i ,' ' ' , ' J ' • , ' ' ,' , > 1 - f , ' ) • • " " ' ,, ' ' j , ',,, l ', i,, , , • I ' ''l ', ' ' i \" , ,, I 1 ,<' , ,·, ;t ; ' -~, / ',, ' / i, 
- : ,'!,ilj,,',1til,'''·, ',, ,, ,,,J',, •tl,t '1••••i' i.", j:,,,l',,,'~,,1','"1''i ,',!',,'l' ,, ,i '•'~,.•', i, 'i ',,,,· ,, ,,, ; 1•1:.•1 r'', ,if•'' ,,'i,,,,j,,1:,,•" ',::: l ''''i ·: ,'.' -

. •·,:·.!, ::--i;--·;!,i·.li~\:t ··i'~J~~~~:~_:: t •/·J , ',/r·i .~_:~",'.:\,. ,~i::··, ·r-~~;:_t2~;: . ,. , /±~~~~::_~~·~-~-~~:· ">:i ·r· ,1. ...i,1.·:.·-_~j~~-J~'.', ;.,,j! . ·J .,:,:,:',.-~;· -~·. 
l ' ' ' ' • ' ' ''I , ,> ' ' I ' ' 

•• 

' ' ' ·, . ' 
'' I"·,,., ·• , 'h, ''. ! ' 

I'> > ,, 
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• ------1-·-• --•-i 

• 
• 

SECNO --- <, - Cll'SEL DIFWSP DIF wsx ---·-oITK\i·s TOP 1,1([)~- -XLCl-4 ·- ·-·-

14.600 180.QO 586.80 0.00 .06 0.00 325.2A 800.00 
------!--=c-•-6.0.0 ___ _305 .• ..0Q 58.7. .• .9.2 ___ __._ •. L.L..... _____ • .Jl.2. ____ l •. I 2 ___ 55A-97 . .8.0.0 .•. 0.0 

14.600 370.00 58A.48 .56 .02 1.68 S<;l.11 800.00 
14.600 510.00 589.74 1.26 .01 2.94 672.75 800.00 

Ut.-J,.O_O __ lJl_Q_. Q_Q_ __ SB.6.,-7 A O .,o_a - ._o 2 ____ ...fl. Q_Q__ •. 7 .L. 55_ 35.0 .•. o.o. _ ·-
14. ~0 o 305.00 587.93 1.15 .oo 1.15 196.14 350.00 
14.900 370,00 588,48 .56 .oo 1.70 200.00 350.00 
14.900 510.00 589.74 1.26 .oo 2.96 200.00 350.00 

• 
• ---------------------·-----
• 

• ' 

--15:§oo-~7Bif;oo 586.89 ___ ---0.00 .(1--•-·0:-00 ·-·JA.10 50.00 . ------·-----·------------· 
1s.900 3os.oo 587.95 1.06 .02 1.on 246.91 so.on 
15.900 370.00 588.50 .55 ,02 1.61 250.00 SO.OD 

--------1.5 .• .QO O 5 l_O_. Q O S!:i.9_._7. L,.2.5 _____ ._o__ _ _._ ___ 2 .•. 8.6... __ 25.0 .• ..0.D.. __ •• 5.0 •. 0 Q.. . _________ ·-· • 
• 
• 
• 
• 

16.ooo 180.00 586.62 o.oo -.21 o.oo 16.oo 3.ou 
16.ooo 3os.oo 587.95 1.34 .01 1.34 264.62 3.oo -----.6 .. _Q..QJl J7_o_._o_o ___ sfIB_ • .5J___ • .s_s_ -·-·---•-0.1.. ___ .1.. a.9 _____ 3!'.t.L. 6.6.. ____ . J • ..o.o. ___ ·--- ____ _ 
16.000 510.00 589.76 1.25 .01 3.14 551.40 3,00 

17.000 180.00 587.57 o.oo .96 o.oo 214.47 18.00 
_____ i,_Q o o 3-0.5_. o o S.BJ_._9.9 ____ • Lt.2 ___ .• ll.'±_ ____ .1;-2_ _..26.9 .•. Ll _____ Le • ..o.o _____ _ 

17.000 370.QO 588.52 .52 .01 .94 349.65 18.00 
17.000 510.00 Sb9.76 1.24 .oo 2.19 551,62 18,00 

-----~-'-f-o.o u
0
:1_0_,. o_o 5_81_._s_9-___ o ._o_o

1
'-----_ ._0_1 ____ .Q.... 0_0~_2_1.1_ • ..2.3, ____ J_._o..o _ _ . 

11.,00 3 s.oo 587,99 .4 -.no .41 211.os 3.00 
17.100 370.00 588.52 .52 -.oo .93 350.45 3.00 
17.100 510.00 569.76 1.24 ,00 2.17 551.63 3.00 

• 
• 
• 
• 

• ! ,\, 

' _ ., 
1-,;-200--re1r~.oo s1,,,59 o.oo. .-01 o.oo 219;yr·- 1s.06 ·---------
11.200 305:oo sss.oo ·· .41 .01 .41 212.66 1s.oo 
17.200 370.00 .588.52 .52 .oo .93 350.99 15.00 
1.l..,_200 5U2..,.Jl.O 589. 7A L,_?4 __ ,Jl0 ___ 2_.J.fL ___ 551 ••. .6.~ ___ 1_5_._0_Q __ • 
18.000 180.00 587.72 o.oo .13 , o.oo 461 .• 81 600.00 
18.000' 305.00 588.14 . .42 .14 .42 489.17 600.00 

_____ 1 §,,... "'"'" R--o .. 
0
o __ 3

51
7~_,Ji_

0
o ___ 

5
s.!;!.~-· ~ 2--·- _, .. 4.._1?.--_ _._o_a _______ ,_._fl..8 ____ 5..L~--'i..O. _ .. __ ..6.o.o_ ... o.o __ .. --.--. ·--~~ ____ --------· 

HJ.vO .v.O o-,,. o . I. lo , .02 2.06 59-,.60 600.00 · . ' 
1s.soo 180.00 587.76, o.oo ·.04 o.~o 2B4.83 400.00 

-'-----i ~: s8-0 j~~-:~f--~®§: ~2-- : 4'i : ~2 · : t~;-~1~t-:•12-----t8-g~-g-~-"---•-;._~--------~---"-------
· l B. so o s10.oo 589.81 1.16 .02 2.os 376.44 400.00 · 

, , . · 1
14'-.l?-38•~-; ~3

1
-
8o·s0·'-

0
o·~~~b-',,27.72 .. ,. '0, ·-

0-~-rr-:--- · !P . 0-,:..40_4c1.~32 ~2°-"-73··9~~~I17·"-5s•-g.....,. ·--~-.....:,. --'---- -~--,-----..,,....--,-......,.........,----,--._.,,.....,..~ 
/ ,. I ' ~ r:, •, 0 I V ,.' ,, ' • V' =, 0 0. 4 ' • 4.., ' • V 2 • ' 1 • • ~ , 't 

• ;· ':· ·'1' .,·.· .. i1'i 18,.880 .,· 370.00 ,·· 588·,66 ,: ., .44 ~01 .88 335.30· · .. 37.50. 
'· .. ,' ·; ,'!- .J8~'88'o,· 510.QO :· .. 589•,81 .1.16 :.01 2.0.4 ''394.39 . 37.50 · . , 
;' 'ir , i , , •l ,, , . , ,, , ' . i , , ' , , • , ' , , , i, -, , 

-··-~+'--~1-9-.""'2""s-0°,.......--1sr.(tc,-:--'-·~*-n':,2·~---,,u•.7 0 u · .-=:-o S ,r.o·o·•:---.,9·;21-.-~.•31":so·--·------~----·----· ~-· · ------J:-

·•,, : '. ·19.250 305.00 . !:i88.Q9 .37 .. .' -.13 .37 . 74.00 37.50 
19.250 370.00,. 588.:i3 -~4 -.12 .81 91,69 37.50, , , , 

-~-----'-1-CJ_._2_, S_Q,..___ 5 1 0 • 0 0 5 Jj_ 9_. 7 4 r-r..,,..... l • 2 I ,-. -; • 0 7 -•-,-«-t.e..Q.?,F--~-Ll~.B.R. .... --c..l.?---~P •.. ;.. --.-,.--~,-,-....... :.......,-~----~-.- , ~--...... -------~ 
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'SrCNU 'G[ cwslct orrwsP D!l-w.SX OIFKINS t'l:iPWrti XC'CH • 19.630 180.00 587.82 o.oo .10 O.OO 47.55 37.50 

-----;19 .b30 30_5. o_o 58fl..25,__ __ .43 • 16 • 4.3 f._§..,_4_6 ____ 3-7..._s_o __ _ 
'ioo3o 310.00 s~P.~ .4o .12 .83 ,,4.02 :n.so 

• 
• 19.630 510.00 589.79 1-14 .04 1-96 133.98 37.50 • 
• 

____ .;;,20.000 180.00 587.91 o.oo .09 o.oo ]7.53 ___ 37.50 _____ ., _____________________ _ 
·r.u-oo 30-s-;-ou 588.35 .z. -.1 o .44 r~·o•o 3r;5-o 

20.000 370.00 588.66 .32 .02 .75 is.on 37.so 
20.000 510.00 589.59 .92 -.20 1.61 __ 1s.on 37.50 

..'.-o-;"r3·ir-----rs-o-;oll- 5g7-;-g:r----·o:-o • o· o·:-o·a 22:-2·2 Fr:,c:;---
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• 20 .130 305.oo 588.44 .5n .09 .so 24.55 a.75 
20.130 370.00 588.85 .41 .19 .92 26-20 8.75 • 20.130 510.00 589.92 1.n1 .33 1.99 26.2Q ____ ,B.75 

• 20.500 180.00 587.97 O.OQ • 03 0.00 13.51 26.00 
20.500 305.oo 588.45 .49 .02 .49 J4.3R 26.on • 20.500 310.00 51;18.83 .37 -.03 .86 15.nn 26.Q----------~-----------------20.soo snr:1ro----s-i:rg:-g- .9ti -.ri----r.e;<+ 1s70-o---2-67o-o 

• ;, 20.600 180.00 587.63 o.oo -.34 o.oo 1.00 s.no • l> 
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,,..---20.600 305.00 588.76 

2'l)'";'off0 3 I O • 0 0 5 b 9'72T 
20.600 510.00 590.04 • 

1.JJ .31 1.13 7.00 5.00 
• 45 • 38 1. 51g---1:1ro s. lf 
.83 .23 2.41 1.00 5.00 

21.000 ___ 1eo.oo 588.65 
----~·r.c,o-o 3·0-570·0--sgu-;-o-6 o. oo 1. o 3 o. oio 1. n n 6 7. 50, -----------------------------1 • 41 1 • :ro -;-4-1- ---1:·o-n---61:-so-
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21.000 370.00 590.6~ 
21.000 510.00 590.82 • • 6 o J.45 2.00 1.00 67.50 
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• • 1.,57 • 16 1. 57 7. 0 0 l. 0 0 
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21.010 180.00 589.46 o.oo .81 o.oo 30.00 10.00 
21.010 305.00 591.42 1.96 1.20 1.96 30.00 10.00 
21.010 370.00 592.41 .98 1.32 2.94 30.00 10.00 
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23.500 180.00 590.59 O.QO .21 0.00 Sfl.61 200.00 
___ _23 .• _5_0_0 ___ 3.0.S .•. o.o, __ ~_'i L--7'..4 _____ L._L5__ ______ ._LL ______ l ._L5_ _ __1J ,L •. 9?t __ 2_QO .•. o.D ___ -- ----------------------

23. SO O 370.00 592.59 .as .OJ 2.00 140.0A 200.00 
23.500 510.00 594.40 1.80 .oo 3.80 153.00 200.00 

Si:.CNO Q • 
• ,. ____ 2!t.0 .0J1.Q, __ L8_0_,_oo 59Q,_59 0 ._Q_O - ,_O_l_ 0 ,J)_O 3fl .•. 1.2_ -.2.2.5.,..01.1L ___________ _ 

24.000 305.00 591.73 1.14 -.01 1.14 40.00 2?5.00 
24.000 370.00 592.57 .84 -.02 1.98 40.00 225,00 
24.000 510.00 594.36 1,79 -.03 3,78 40.00 225,00 • 
2,;;900 18-o.oo 590,62 o.oo .03 o.o·o··-·---1s.on so.on --~ 

• 24.900 305.00 591.69 1.01 -.04 1.01 1s.oo so.on 
24.900 370.00 592,49 .81 -.01 1,87 15,00 50.00 • ____ 2,!t_._9,00 51 Q_,_QO 594-.,25 L •. 1..6 -d..,_ __ ___,._,63 LS .•. oo SQ._0.Jl _________________________ _ -
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26.ooo 180.00 594.85 o.oo 4,24 o.oo g.3n 211.00 
25.000 305.oo 603.20 B.34 11.s1 8.34 IJR.Jn 211.00 

""-----26. ,JlJJ.O _ _3_7_o_ ,_Q o 6..0 <±. •. 0.tL...--~-8.1,i ___ -!---'--.5.5 ____ 9 .•. L<, ___ l.6 4. • .5.a___ ____ _?_Ll .• .D. _______ _ 
26.000 510.00 b05.27 1,23 11.02 10.42 235,00 211,00 

• 
• 26.100 1ao.oo 594.92 o.oo .01 o.oo 13.on 1.00 • 
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____ li,__,_l,O O "3Q5_,_Q.D_~ .b.0.3 .• 28 8 ,_3,..,,_ ___ ._o_s ___ B. •. 35~--l.f±.3..J.8 l •,J.lU. _________________________ _ 

26.100 370.00 604.09 .81 .os 9.17 158.39 1.00 
26,166 510.00 605,29 1.20 .02 10.37 366,62 1.00 • 

• 
-----'~Ll~Q_ ___ l.8.0.,..0.0 5.9.4 •. 9.8.. __ Q. O O ,_Q.6...--. ____ Q • .O.Oc........._-., 6 ,-7.J. _ ___ --2ll .•. D.G.,... _________________________ _ 

26,140 305.00 603.28 8.29 .oo 8,29 143.78 20.00 
26,140 370,00 . b04,09 ,81 ,00 9.11 158.68 20,00 
26.140 510.00 605.29 1.20 .oo 10.31 368.48 20.no • 

• 26.150 165.00 594.99 o.oo ----- .01 o.oo 41.04 200.:00 
26.150 275~00 603.28 8.29 ,00 8.29 264.67 200.00 

, 26.150. 335,00 604,09 .81 .oo 4, l O 268.4P. 200.00 
~..5..Q__ __ 4..LQ. 0 Q , _6 o 5. 3 Q ...:..._L•.~ • QJ) __ ___!_Q .•• 3J, __ 3Jl.3_,Jl5 2Q.Q_.J) __ vc .. --'----·-~----------------'-----'--- • 

• 26.200 165.oo 594.98 o.oo -.01 o.nn 28,86 400.00 
20.200 . 21s.oo 603,28 e.3o -.oo o,30 116,99 400.00 
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_____ _.,~~--•~o_o_o,__2_7_~0_1L. 6 o 3 • 2 9 B. ,J_o • o 1 __ .......cB..,. .l.J) _ _____:_._:1,3 o_._7Jl. __ 4~!f:.,Jl ... li---~--~------~--...,,,_· 

2, .ooo 335.00 604, 10 .81 .01 8,91 177.22 494,0Q 
27,.000, 470.00 . 605.30 1.20 .(}] 10.12. 239.16 494.00 • 
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2; ·• o o o _ __;tl..9_~_ 6 o 5 • 9 2 -~,..,J. 4 • 6 ~_..;_ ___ ",_'.!..,.LL_.......,25 5 • o o .....,,. .. -9.l ... Q.Q.:..-~,"-·-· __ ,,_,,....,,_,...,..., ____ ,.,,.,.._~ 

,_., ;·,.···;, ,,,,,, • 1 ,,,', r:,' ·7.• '.'•11 •j'', ,1" ,I,,, '•t· • ,',',, ,i1,• ~hi,,,,, ,,,,, · 1i 11 r \,' 1 !'•'•· :1 ,, r;•''' 
' ( ! t ' ' • { ' > t ' ~ , ' t' !, > < < •' 1 " 

1 
, • ' ! . I \, • '( 1 j < ' ' ' < ' t ' I , ,, ' I ' I 1 • 11 1 • , \ ! ' 1 

,_ "1,:>:,'.,iL\',1ri,. ,:1 i~;:,·~\:::·i:;'.,/,,·{1,:1,',l;"•,;·, ,i· '.•i:·.,.,.,i·, ,:, .'.,,.:·ii').~\:', /1'/ ,, ' !;,),,;/'' '1 i; . ', ,···, :+'•, ·;':': 'i,! ;; ;:::,:,;\, 'l r' ' •'_::,<'" ;1, 
' 'l ' I 1,'' . ! ' ,·, ' ., ' ~ ' _, ' < ; • • ' "' ' ' ,, • 1 I 1 . l 1· • ' l ' ' J ! ·~ + !1 d' ' i ' 

,'l, , 1'',, · "+ :;~• 
1 .. •--~-----..:!'...........,1.1.--....,.'.,.t......'''' >' •' + ·, _._,. ;'"-.:...--..:.-'--~! ' ~ ..... t• 11.,_ , ,, '4,.:µJ.._.;......,.__ 

l I 

• 
• 
-• 
•· 
• 

')' 

------~----:---•--,-----------------~ 

---,-_..,....,....,.....,-----.,..,--....,...---------'--

• . ,, • 1,•' • 
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J,, SECN0 -Q- Cv1SEL DIFWSP 

-,- 29.100 165.00 596.91 o.oo 
-----'c-9_,._LQQ __ -21.5 • ..Q[L_____ __ fill.4..,.23 ___ ......... 1-..3.,,.. .. __ _ 

29,100 335.00 604083 .AO 

--uf F W S X DIFK,,S--T0PWJb XLCf-' 

.og o.oo )7.40 1.00 
, __ ... Q5 •. 32 j ?f,_. JfL _._QQ. __ ----·--· .as 7.92 1J9 • 8R 1.00 

~ ., 
• 29,100 470.00 605-96 1.13 • 04 9.os 327-25 1.00 ., 

____ _2.9_._l5.fL._.. _Lt,,Sc,.O D 5. 9£.o..9. l O .J)Jf----
29.l50 21s.oo 6n4.24 7.30 
29.150 335-00 604.84 .60 
29.150 470.00 605.97 1.13 • 

_.,.Q].._, • .o 0 l I 2 • .65.. __ ....5.o .... 
• 0 l 7.30 235 • 51 50.00 
.01 7.90 253.B3 50.00 
.01 9. 04 262-00 sn.oo 

., 
l 
29,200 165,.00 -5%-94 o.oo. .01 o.oo- 114.98 1sn.oo • 29.200 275.00 604.24 7.JO 
29.200 335,00 604.84 .60 

____ _,-'-4,.2J)JJ_1 ___ 4_1JL.Jl.0 ___ 6Jl.5_~ 7 l • ..1..3. 
-.oo 7.30 1R5.6P 150.00 
-.oo 7.90 204 • 05 150.00 
-.11 QQ 9 •. 113 21.2AOO 1 sa ._o_, 

., 
• 30,000 165,00 596.9R D,00 

JO.ODO 275.00 604.24 7.25 
----~3.!L._QJ)O J3;;c.._O.Q............_.6_0..!±..,ll~-----,~.t>O -

JO.ODO 470,00 605.97 1.13 

.04 o.oo 40,93 488.00 
-.oo 7.25 41 • 51 48B.QO 
- ._QJL i • ..as 4 1 : • .SJ _____ 4.8B .• ..a.o 
-.oo 8.98 41-51 488.00 

.I 
• .I 

SUMf.fA R'(0F fRRORS • .I 
CAUTION _$.t;:J;:N0- 3.~ 000 . .t'R0EILE- 4 CR_J.ll_CAL_.QE.EJJ:<_../LS.S.Ul'\,...,_ ________________________________ ~-----

• CAUlI0N SECNO= 9,000 PROFILE= I RRIDGE DFCK DEFINITION ERROR 
CAUTION SE.CN0= 9.00U PROFILE= 2 BRIDGE DECK DEFINITION ERROR .I 

-,. -CAUTT(}N""sl:c'."NO= 2'0. 600- PROF ILE= l c~fT I CAL U'EPTH ASSUMED 
• ', · CAIJTI0N SECNO= 2'0.600, PROF ILE= 2 CRITICAL DEPTH ASSUMED , 

· · CAUTION SECNO= 210.600 · PROFILE= 2' PROBABLE MINIMUM SPECIF IC ·ENERGY 
:·, . "CAU r

1
~;..Q.~C-~0= 2'_Q_,,_6J)Jl__£'ROilL E = 2-.,.,_2.fL .THJAI..S:._& lp_T.Lt1£:JJ; .. 0....J .. Q__BAi,.._AN.C.L ... liS.f. . .___ ________ ~-----·""---...._, __________ .,.... 

CAO lvN c;C:C"0= 210,600 PROFILE:= 3 CRITICAL DE TH ASSUMED 

1' < 
.I 

-
CAUTION SECNO= 20.600 PROFILE= 3 PROBABLE MINIMUM SPECIFIC ENERGY 

.CAUTION SE.CN0= 20,600 PROFILE= 3 2n TRIALS ATTEMPTED 10 BALANCE ~SEL 

--§"-"~~t IB~ §~~~-~£~ ~~&!¾8-k{;~-&~+c~; ~ . z ~~6-£-k~~~--la-y~ l~u~~~-¥~~~-FTCicNER!,"r-· ~---~-------.....:.~.......,.------,----.,-------
· CAUT I'0N SE.C:NO= 2'0.600 ·'PROFILE= 4. 20 TRIALS ATTEMPTED TO BALANCE.WSF.L. ' . 

• 
• '\ . ' 

• 
, .. •ciuTl0N SEC:N0= 21.000 PROFiLE= 4 · WSEL ASSUMED :8ASED ON MIN.QIFf · · 
- CAO l~(Qr\i-StCNO = 2:·1-:-ooO-'P'RTfFTCE~=--z;---20-r RT1\T'S:t\1T E'i:iF:rEb~nrs·ll'c A"NCEWS'f:L-:---·--

C AUTIO N SECNO= 26.000 PROFILE= l HYDRAULIC JUMP D,S. 
__ CAUTJ

0
0N · SEC;N0= i;~O ... QJl_~ PRQ_F IL~:= 2 HY DR AUL I C:__,,JUMP_Jl.:..S~r.•.-..._,_..,...,..._,..~~--

. ',, ;cA0Tt0/;l. SECNU7 · . c'.6.00.0, 'PROrfLE.=· 3 . HYDRI\Ul:.lC JUMP, (i,,S. , 
• ''1-' CAUT'I0N SEC:NO= 'c'.6~000,. PR0FTLE:= 4 . HYDRAULIC JUMP. ,• ~·s. •, . : ·; ,,. . . , , .. '.' ' 
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ITOOD ]/\iSOR.uNcE ZONE DAT A F OH rrrr;1:-i::·tlLACR-cT<rrR • FLOOD HAZAPD FACTOR FOR iNTIRE REACH USING SECTIO~_s __________ _ 

SlCTION CU~ULATIVE ELlVATION DIFFERENCE 
NUMBER DISTANCE BETWEEN BASE FLOOD AN•~----

2_ Q 
• 

1.000 o. -.75 -.15 1.05 
20000 14450 -.75 -.24 .30 ----..,.1Ju0 -s·co. -.sir -. r1----r,...~c""13" _________ _ 

• 
3.100 1521. -.58 -.17 1.42 
4.000 1554. -1.73 -.71 1.76 
4.] 00 ___ 1557. -1.89 -. 70 1.28 -------,.-"-.SuO I6l'>c. -1. i'.l"c,------~.-;-6*9---~. gms---------------------------------------------
5. 000 1962. -1.83 -.67 .97 
S.400 2042. -1.78 -.66 1.11 

• 
-• 

~---~: 5 a g -~J~ :-"--=-} : ~ ~ =: ~----. : z~-------------
6. JOO 2195. -1.79 -.65 1.19 
1.000 22e5. -1.86 -.67 1.28 • ~:688 ~~~g: =~:~}--·-;.:-i-:-I-4 1 :2_6 -- --------------------------------------------
9.JOO 2430. -2.Ii ;:.36 .78 
9.230 2450. -1 .84 ·-.30 • 77 • 9.300 __ ~2660. -l.R9 -.34 .65 

--,.---·c,;;3-s-0- 2·g-6Cr.--=r;--cr9-- - • s,.,----,---'.'--i:-i::---------- --- ------------------------------
9_360 3185. -1.36 -.32 .62 
9.500 3460. -1.31 -.3/l .55 • 9.900_,....c.-- 3540. -1.24~--· -.40 .34 -rr;,lro1l 3·f;3"2-. --=--1-:2"9- ---=--;-" --; .. -,.--------" 

11.100 3637. -1.29 -.41 .44 
11.200, 3650. -1.62 -.57 .77 
11 .300 .. ~- 3681. -1,55 -.55· • 75 1·2";•9·0-u-·- -3737. -r;·36-- ~-::-;so-·----~:-;·64---"·-~---------~----
13. ooo 373t. -1;36 -.so .63 
14.000 3802- -1.L:.4 =.49 • 7§ 

____ ....___.~~'-•----·-_..-------..._------------------ • 
e 

14.100 3803. -1.44 -.49 1.14 , -~--p,-.7cro'- -- --· ·-·3,r2·1:r. ---·--=1 -;--57----::--;55------- ··-1-:--2 · ·----~---- -----·--·---· ·--- -------.,.·------"--------,----
, llt'•<tOO : 4003. -1. 77 1 -.57 1.28 

14.500 4483. -1.72 -.57 1.27 . 
. '· ·, 14.600 . 5283. -1.68' -.56 1.26 . , · · ' _._.......:-·y4---:ifo o- ......... _ --5·53·3-;- ·---=r·.-1 o ... ...__._._.. - ~-:"5'.·b, .. - ... ......_ 1. .. ;·20~------ ·------------ ~-............ ____ _.. ___ ..__ .......... ..........,___._ ....__ ...... ..._.._____ -~---........ ·---'"'----'----~~ 

·1s.c;oo 5683. -1.01, -.ss i:2s 
16.000 5686. -1 .&9 ·-.55 . 1.25 

~ 

I . • -"---

• 11.ooo,-~_,,,_,s104. -.'94 _____ -.52 J .24 1~:----r-:-rr;1··uo 571r r., , - .... 93 :=:-:--s2;~---r.c4'...,.,-,-.... --, ......... ---.......... - ~ ........... ___ _, __ _,,,,.....,. ... -:-:· --ff-, '1 -' ' :.·, ,<1.'.:'',1'7.·200 5722~· ,·.·..:.-93 -.52•' '',: 1.2'.4 ,· ', 
~\'. :· ,/,,,"!,Hl.'000 , '6322. -.88 . · -.46 · l. 1·8 , ,· 

' "I. /'--' .! ':'\118,500 1 
• 6722 •. '. -,.88 ' -.'44 ' · , l .1€ , . ,.....;_ - re'7ss•' -57 6 o":-1--~·~·-:-ei--a-----. --=~-44~~-r-~-·r 6#-~ .. :--~•>=<..-"" 

19.250. 6797. . --'.&] -.44 1.21 
19-630 · 6835. -.&3, . -.40 l. 14 · , , , . 

. 20.000• ----~687,20 ' -.75' '• -.32 092 ' ' I ' ' ' --~•<ry'o.,.._,.,7"'J"TI----- 5-o·a1~~-'---rc2•r:-r•..--r•· ... ~,:,-~------,-..-0·7..,..... .. _,.,...., .......... - ...... -. ... ...,r ....... r'........,.,_.,......~-----... -..., .. -, .... ·····-· t",,_ .......... ,.,r .. .,•-~-!t• ... --~-• ... r-,.,,............, __ --.,...........~,,-,-,.-,--,.-,,--------;-
i, • ;.:,,,I jl'l·· < ~·· c. .,J.'_;>V"''\' '1,' 10 .• ,·:y-.";1 .. 1'<, 1;.,:-,."1-1.'' ,,' . .l• ,,I-:·',," I I':•'',',,,,.' ,,, . ,' I .:, 1•, ,, ' < '! ''11''' 'l !',) ,>' 
,,ln1'~ 1

• •:,20.soo,· /;'';:690·7. •",•,l, __ afr: ,, ,,,-.37 ,:,,•.bs:, 1 ,'',,' 1 1',1 ' ' : ','t 1 '' ', ,,, • 'i,',• ',;.',,-,', ,",(,,,,' ,,•, ' ', ,!,• ,,',,_j', ',,, ',:,•', 
j,1,r ', '1 • ''6' · ,' • '' 1 ' < ' ,, ' , ' ''< 'l ' , I ' ' ,,' ''! I ' ' ' ' , l ', ' ' ' ' '11' I' '1< --,•,,J" 1:,':;2q_ •.. ~o · :J,l,_·.1;1 6(12,•"·\ .~.,1-.se·,, !~ 1 ..... _.~s,, 1 !\_, ··~ ,3 ·J:~:·:1 '.,,,· 11 •''. 11 ,\ ,;r,' . ,'. 1 1"::: :,'•",• :t,.,/'. ,;:t:<•1 • •:, • :'- !

1;. 1·•'.1·-' ;ii'.f:1, ',,' 1.!, !, •• 

l ",> t l'"' j, 1, •,•, ".'r \ ,I \'·1 ,I> , 1 ',,,,, ,,, ,, ,,,,. 'i,i, ''t•, •j, ,.1•,. ',•, , ,,\I •, , 1 j .. •,;,!'~ ,, • '' ,jl,, -t,,, I• 
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• 

____ 21, noo n279 -2.....Jl..O - ,_f,J) __ ~ .1.:+1 _________________________________________ _ 
21:-100 6980. -2.43 -.131 3;21 
21,010 6990. -2,94 -,98 1.b3 
21,500 7190. -3.08 -.98 1.84 

___ ....,2_2 .. ,49,.00 _____ 1iee • -2. ~J _. 9 7 1_.s•:i------------------------------------------------3, v v, 7 • -c.18 -.94 l:-H3 
23,500 7849. -2.00 -.85 1,80 
24,000 8074. -1.98 -.84 1,79 
24,900 8124. -1.87 -.81 1.76 
26. 0 oo 8335. -9. 19 - • 84 I."'2----------------------------------------------

• 
• 

e 26,108 833b, -9,17 -,81 1,20 
2E,14 835(;,. -9.11 -.81 1.20 

--- 26,150 8556. -9.10 -.81 1.20 ____________ _ 
76---:20 0 Bcl'56. -9 .TI - • 8 f -;-2-

• 
• 27,000 9450. -8,91 -,81 1.20 

27-~00 9510. -8,94 -.83 1.20 • 
• 

29,000 9573. -7.96 -.59 1.14 
----2"-g,.,..,.C.... r·uu 5"74. - , • 9z - • 6-o -:-rJ-------------------------------------------

29 .1 so 9624. -1.90 -.60 1.13 
29,200 9774. -7,90 -.6() 1.13 
30 • 0 0 0 10 262. -7. 85 - • 6Q_ 1 ,~1~3~-------------------------------------------- • 

--------------------------------------------------• ~EIGHTED AVG FOR REACH -2,92 -,56 l,ll • 
• FRrTUR"-mE:-REACR:=u-:ruw,TFr1·5 • J crrTHE"--i<El\'c '1lilTmnrc;1r7TE r 

ZONE FOR THE REACh = A 6 - • ---------------------------------------------------------------------------------------------------------------• • CONllf\JU~ FLOOD HAZARD FACTORS BY EVEN IN£B.._Q!JcNTS 
___....,_ ,..._.. ... ..., ........ ._-----------•------------- , . 

• I'NC TO'Tt1L. AVG E'.LE'.VATION DATA WTIJ. PERCENT. 
NO. LENGTH l O · 1 DIFF·. l\Vn. FHf' WITHr'N ......_.__________ ............... -- .....,__,...._ 

~ ~ ........... ~.__,, _______ ··------'-------------~----------'---- • 
• 
• ,., 

i 

O. SEC. 1,000 
1 100. 581 .56 582.31 -.75 -.75 010 100. 
2 200. 581.69 582.44 -.75 -.75 010 ___ 100. ---- . 3 cro-. --s·s·r:or-S'B"2:-S6 - • rs--- - . 7s--~·-rrro- - To-1r.------... ---~ --·--
4 4Ct0, 581.93 582.68 '-,75 -.75 010 100, 
5 Soo. 582.06 582,81 - • 75 · . -.7S 010 100. 

I ,, , , 6' · 600, 582.18 582.93 •-.75, , -,75 010 100, ~--r·----,-c10-;----5s-2--;;3·0----s-s-3-:·o·s-·---=-:·r5---·-=-.-7s:-...,_cn-o-· ------:1 ·o·(r-;-__ ,_ 
, : 

• 
i, : r' 

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

• 
•• 
• ,·. 

. ' ' 

:e. 
I, 

8 HOO. 582.43 583.18 -.75 -.75 010 100. ,, 
9 900. 582,55 S83.30 -,75 -,75 010· 100, 

10 · 1000. 582.67 583.42 ·-.75' -,75 0101,---_,__, 100. ' . ", -..,........;n-~,~:--';:Tro·o~s·ac--:s-o-·S1D:-ss-.....,...,:=:-1S"7"' - • --rs-----o--ro .,..To·o--:--~~·- ·-~---- . ,....... , . 
(' '12.:, .:,1200:.' 582·,92 583.1;:7.' - •. 75 ·-,.75 ' '010·. 100. i, 
, · ,',.r3 ·1··,·· 130,0·., 583',04 · 583.79 ·-,75 , -,75 Ol·O . 1·00,. . , , ' , ,· 
: : · . Llii.: ,. ' , · 1 '+ o O'.. 5 8 3 • 1 7 : 5 8 3 • 9 2 ,· - ; 7 S · · - • 7 5 · o 1 o 1 0 o • , · ' ' · , , : , · · ·~----,----,-,. , , - t+L+•s-;--·---o/""'---.-----. --.... -:--..:;._-----___...,.._J.;· ..... -sEc. .........2 .. :·o .... o·o-i.;:_._,_,_..,7"•··-..... ·--~-•·,·--··wi-·--~ ........... -.~ ......... ..,ii.,.. ....___----'---------

15 1500, 583",24 583·.92 -;'68 ' -~75 Old . 100, . . ' 
1520, SEC. 3.000 , . , , . 

, 1521., · , ,SEC. . 3,100 , ' · · , . 
,~• , , ,it,, ~77~-r55-£+ • , '-~~~-i----~·" '.-' 'i-;--,-. ~~-~SEC~;-r~·,"71 Lt.-o·o·o-.i--~-~...,.,-;-~..,r-~-1;;~•i7: ~ ... '-7"~~ .. ...,...._.,...~·+;--:-:: ... ~•r·-;~-+,•--•, ,~ .~ ,; r•--~~~;-'" ' ,i:-;-r~~~-: 
· '·'' ·' 1•' 1 •' I'557 ,•, r ' '' • 1''' 1· ·· 15EC '~'.' •4 ·10·0 '· · ·' · '•-1 ,, ,;, 1 • · · · • •',i•' ·, •· 1 ,,,.., ,.,, ,, ,,,,," ' 1 l -'"> < ,,, ' ! 1:,i : ,'l' • ) , ' '. ', ' ' I>' ' ',''' ' ' ' ' I ," ' - , • ' , ' I • ' ' i 'i, . I I. •, ' ' ' •" ' ',I 1 ' < ,, ,, ' ' ' '' I ' • ' ' t, l ' <. ,' • 
;'.:',,'I 1·6',:'.~-:-,.,1,600. :SS3·.4S \584'• 111 "+:·;..l.261f ·i,, -.78 1 '·, 010,;.' ,100. I 1' ,,,,1 ' ',,, ''. 'i' t'':-i· ;1 :,'t',',, 1'', .. :,c;1J:,: 1;·- ,,,1''1,;,1 i .. , 

, .. ,,'.L L2: ..... ~-~~..:_ __ _c...,_L., ...... _.. _,,,11, 1,r ~____:::...i_.....:._~l-,_·~--~~~~~·· ',t,''•,.:..L.!!--..~~-----i--~L ,I :',:.:..2~l~-- ' ~-~!-..'.;..._:~---.. 'l '',l !, r' ~· - ,1,' 'f.~~~~ 
' ' ' ' 

• 
' ~ 

,,, ',: -,1·_• ' • 

, I _, 

• 

• ,· • ' 



• ------'-6li2 .• _ ... ___ .. ________________ s E..c. ______ 4.. 5.0.0c__ __ _ ----------- -·----- __ _. __ ----~~--.-----------------------,-1 ====================================================================== 
--•-- ELEVATION DIFFERENCE 
' ... ~ A • THt• r:-1\1 ~11C:.f'.. r:-1 (lr'H) llr-..1ri 

' 

- ___________________ r_o.•U<..Ll't ~r-,24-__:_:-:20_:2.-.S ________________________ --•----•--•-• -• • 
WEIGHTED AVG f'Of; REACH -.i'rJ -.'2'1 .70 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

FHF FOR REACH 1 = 010 WITH 100. OF THE REACH WITHIN .5 FEET 
__ ] 0 t!f;__ F OB--1.tiE..JiE..ll..CJ:L..=_j;_2_ _ __ - -

------==--======--===============-===-=-----------------------------== 
17 1700. 583.73 585.64 -1.91 -1.91 020 100 • .c........_,l_ 8 Hl_Q..O •• ___ 5.8 3 .• _8A..._ .$_8_$_._73-____ =.,l_._9JL _______ L,..9..Q,___0_2.D .. ______ l_Q o •-- _______________________ -· .. _ _ __ .. 
19 1900. 583.90 585.76 -1.86 -1.89 020 100. --
20 

1962, SEC. 5.000 
2000. 583.93 585.76 -1.83 -1-87 020 100. _____ 2.Q.'±.2., __________________ sJ;_c_ •. ___ ...,..J±..OJl _____________________________________ _ 

·2os2. SEC. 5.500 
21 2100. 583.97 585.76 -1.79 -1.86 020 100. 

2185. SEC. 6.000 

22 
2J..2.5._. ___________________ 5E..C_. ______ ~_._LO_IL.----------------
2200. 584.03 585.81 -1.78 -l.84 020 100. 
2285. SEC. 7.000 

23 2300. 584.14 585.97 -1.83 -l.R4 020 100. _____ _._,J_2J1.,_____ _____ . ______ SJ:: .. C_._, ___ :z • .9J)_Q __ _ 
2400. 584.27 586.26 -1.99 -J.86 020 100. 24 
2425. sEc. 9.ooo 
2430. SEC. 9.100 ______ __c..245..12.,, , .f._c. •. ___ 9_._2_3J),___ __________________ ~ --- _ --
2500. 584.57 586.56 -l.99 -l.P8 020 100. 2:, 

26 2600. 584.85 58b.72 -1.87 -1.88 020 100. 
2660. SEC. 9.300 

·---
_ __,_c:J 21_ o..o_._5_~.3.,.1 ___ 51l..Q.• .. l;l o - l-..a.2 - 1 • s 8 _o.2.l1 ___ 1Jl.Jl .... ____ _ 

28 2800.·: 584.91 586.83 -1.92 -1.RB . 020 100. ·-------~~--, ..... -.---...-•---------------------------
"29 2900 •. 584.b7 586.82 -1;95 -1.99 020 100 • 

i\ ., 2960. . ' SEC. 9.350 
. , 3'0. 3Jl_O_O_~-.. S .. 8.~ .. 9J_. _$_86_.Jl.J __ - l..,. __ 9.2 ___ ......._:-_l. R9 ___ !);;'_Q _____ l _ _D_Q_. _______ --~ _________ -----------~~ 

3T 3100. 585.14. 586.88. -1.74 ·-1.Rb 020 100. . . ~-~ 
3185. SEC. 9.360 

32 3200. 585.47 586.95 '-1.48 -1.B5 020 100. 
3 3 3 3._o_o_,._~-~-5,...,__~~--SB..~0 3 - 1_._c!_S - l.,,.Et2 __ !1.2Jl'------to_o_. __ _: __ , ____ ··-----
34, . 3400. 505.,,,,, SB,.12 -1.33 -1.f\O '020 100. , .. , . 

•_',3460.· . , SEC., 9.500, 

,~----,..,~ .,_. ____ _ ·-----------------
35 ',, 3500. , 5135,86 587.,15 -!.29., -1,77 020 · 100. , 

. ; '· ., 35,.!t_,Q •.. ' ' -· , , . .SE_C. · · ,9•.90~0 --·-~---~---'-----...:_;._,.;. ___ ;_ _____ _._.:._.,---~----'--
---------------------------ELEVATION-DIFFERENCE--------------------~--

BETWEEN BASE FLOOD ANO 
· ' · , · · _J_Q ' 2 P • Z ~~--~-----•-,----,---------"----•--H~-.-:-... ,--:-,w~g,-1-r;,~f;l~l:v::AVG,' FOR• •:f<~ ACR,, -1.7,7 . , :-'·'S·1 · ,, . ,.,E2, , 

'' • :..i' ·}HF.I, F;OR iHEACH:' 2 = 020 WI·TH I 1do.' u< THE 'REA'CH- ·1.i1ri'.i'1N '.s FEE,T•, 
. ·, 1:·,orJL •"'Ok·THE REACH =··11 4 · · '"· ·· , ·· ·. · · · ,, , , , 

', 
~- !::: •i - ' ,, f ' ......,_,...,..c,.c..,__-··---....... _........"-!,.--0 ................ ~~~---·-------"---==-----~------------------------, ------------------------------------- ....... ~ •. ~_'._ ........ '( " l\ 

..• 36, '3600. 585.88 587•.\5' -1.27 -1.21 015 l.00. 
·/ ,\,,,,:' ,, ! ·II' 11.; h,, w§66j~ ·~ f~i ·, +-,,--,~'l'"'T", , ,,,~-, -;i SS_'JE~~-,··~:Ft~(l..ll~ol .. 00 ___ ~ ,ii 'j -,-~- -,,-:-·-· .-. ~ .... -......... -. ---,-,-.-~_,..... _____ ,..,.............__,_._,.~,-,- '• "j"" i'"i i•f• j ·~ 

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

I ' , \ l > > l« , l • , • I , ' 1 ' ' ' ' 1 • ' j+ I • •• \!, • , ' ' ' < • ' I ' ' ' ' ' i • • '•• '' > ' ,, ' 

' • ,,''i• ', l;,,;i 1 .... ,3.::::50~ ,, ~•:,-•~' '' .~ ... '•!r 1'!'• 1 ,, ''SE,c·~,. ' 1 1 <11.200 .' ,: t' ' 1
' 

11
' I, I ;i•,. ·i'i',' , ' '• 1 

' • , , l> •1 ,\J ,> I • 1 <• '> , ,.. ,>" , ' ' I ' ' , • I , , ., • 

, 11;,/ '11l/,•.,,~1/:t'i•;,368(l• :·
1
,,·;,~,,.,i 11 ; ,\

1 
i, 1~•· '',"

1 r;.,;, 1
•~::: SEC.•' 1: ii',ll.300,1'.,',,.•, 1 

1
r<,,J ••·~•· .i 1'1

1 I ' 11 l· ·, ,::.•('' l•11i,, ,._:., \, e 
,I/.,,,,';)',,,,' i,,,:;/t'' '> ,; ,,;,,,',,~\!, ,,i ,,i ,, ,:,t "! ,j .. ~'' ••;• '<, '' "''' • ,.,J •• ' ,,.'•.'\, ! J I • : '"l 1;,,' ' ..____:._~- ' 

., 

··• ' ' 
,, i 

i, 

•··· ' J ' 



~- , •. 
J] 3700. 585.90 se1.28 -1.38 -l~ 015 . lJl.Q.. 

T31. SEC. -12.900 • 3738. SEC, 13.0QO 
38 3800. 586,03 587.50 -1 .47 -1,37 015 100. 

3802, S.EC. l~_O_O_(l 
:Tii7 • src. 4,100 

• 
• 3828, SEC. ]L.,200 

39 3900, 586.31 587.89 -!,SA -1 •"2 015 l O O • 
40 400(). 586.57 588,31 -1.74 -1-49 015 I O O. 

4003. SE"C. -rl,;L+0-0----

• t. l 4100. 586.66 588,43 -1.77 -1,53 015 100. 
42 4200, 586.68 588.44 -1.76 -1,'37 015 100. 
43 4300. 586,70 588,45 -1,75 -1.59 015 100. 
44 44 o·a-;--s-ITT>;T2-s trn-:'"4 5 -I':7T -1-61 01. nro-:-

• 
• 

• 4483. SEC. 14,500 
45 4500. 586.73 588.L.6 -1.73 -1.f,2 015 100. 
46 4600. 586.75 588,46 -1,71 -1,63 015 100. 

7 4 701T. 5 8 6 :7.,--51:i5. 4 7 -1"772 -1-63 i'.fl-S- ro-o-~ 

• 48 4800. 5A6.76 588,47 -1,71 -l-64 015 100, 
49 4900. 586.77 588,47 -1,70 -1.64 015 100. 
50 5000. 586.78 588,47 -l.69 : l : ~~-8+~ 1 00, ----sr 5 r o-o-;--5-st7TIJ------S-b B • 4 , -i-.-69 nro-:-• 52 5200, 586,79 588.4A -1.69 -1,65 015 100. 

5283. SEC, 14.600 
53 5300. 586.80 588.48 -1.68 -1,65 015 1-0_0..~ 54 5400, 5-"86. 80 588.48 -1.68 -1,66 O I oo. • 55 5500, 586.79 588.48 -1,69 -1.f.6 015 100. 
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Gove Associates Inc. 
ARCH/TECTSjENGINEERSjPLANNERSjSURVEYORS 

- January 18, 1980 

Mr. Daniel H. Morgan, P.E. 
Flood Insurance Unit 
Flood Plain Management Section 
Water Management Division 
Michigan Department of 

Natural Resources 
P.O .. Box 30028 
Lansing, MI 48909 

Re: Village of Ravenna Flood Insurance Study 

Dear Mr. Morgan: 

1601 PORTAGE STREET 
KALAMAZOO, MICHIGAN 49001 
(616) 385-0011 

Enclosed for your review is our Hydraulic Analysis of 
Crockery Creek through the Village of Revenna. 

The following information is included: 

1. HEC-2 run for 10, 50, 100 and 500 year floods 
2. !PLOT for 100-year flow 
3. Topographic map 
4. Hydraulic Analysis Report. 

If you have any questions on this ;nrnrm~r;nn; please 
call me. 

very truly yours, 

4J~CI~{ 
William J. McDonough, P.E. 
Associate 

:sp 

encl: as noted 

OFFICES: KALAMAZOO/ PAW PAW/ CASSOPOLIS/ LANSING 
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HYDRAULIC ANALYSIS 

1. Introduction 

This study covers a part of Crockery Creek, which is within 
the limits of the Village of Ravenna, Michigan. The drainage 
basin of Crockery Creek at Ravenna is 88.8 square miles. 
BP.cause t:here i !=. no gr.1.11gF> ~t-.rtt-_ inn fnr rrnr.kPry rrPPk; t-hP fl nw~ 
used in this analysis were determined by averaging the flows 
from the.Brater and Regression methods. These flows have been 
approved by the Michigan Department of Natural Resources. 

The project manag~.r:-s for -cne Flood Insurance Studies are William 
McDonough and Duane Ellis. 

2. Analysis 

Water surface profiles for 10, 50, 100, and 500-year floods were 
computed through the HEC-2 computer program, developed by Hydro
logic Engineering Center, U.S. Army Corps of Engineers. All the 
relevant information about cross sections, roughness factors, and 
startina water elevation will be discussed in this section. _,, -- -------- ----- -- ---

2.1 Cross Sections 

Cross sections were obtained by combining the results from field 
r,-.,..-,-.,,,nrl eonY''!TO't7 -Fr.Y" ,...h:::ionTlcl ,....,....,..-+-.; r'\T"I :::ionrl :::io=,....; -,,1 .....,h,.....+-,-,. eo,,,...,.,.,...,,. ,F,...,.,,.. 
'::l .... ...., ............... ,;;,u. ... v ...... .:i ............ ........ .1. ..................... ..1.. 1-'"-"-'-,_..L.....,,LJ, ........ """ L,Ls;:,.L,.L0...1- ,t-'.l.l'-'1,..V Ul.,l,,LV,;:;:t .a..v.L 

flood plain portion. The locations of the cross sections including 
two (2) bridges are shown in Table 1. Because of the wide span 
and high low-chord of the Penn Central R.R. bridge, the bridge 
routine.was not attemped. The Main Street Bridge could not be 
approximatea oy trapezoiaal shape for Special Bridge Routine 
it is then coded by Normal Bridge Routine. 

2.2 Roughness Coefficients 

The Roughness Coefficients, n factors, were determined from field 
description by one of the Project Engineers. A field trip was 
made in April 1979. Through careful comparison with the materials 
and photographs shown in page 101 to page 123 in Chow's Open 
Channel Hydraulics (1), then factors for channel and flood plain 
were obtained. The roughness coefficients for channel and over
back were determined as 0.04 and 0.08. 

(1) Chow, V.T. Open Channel Hydraulics, McGraw-Hill, New York 1959 

1 



I 
I 
I 
I 
I 
I 
I 
I-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.3 Starting Point and Starting Elevation 

Station 650 + 90 is the first section within the limit of the 
Village. We, therefore, started the backwater computation at 
station 238 + 40 about 2,000 feet downstream from station 650 
+ 90 so that for a reasonable starting elevation at 650 + 90 
we. could always get convergence within the limit of interest. 

To assure convergence, the starting elevation was further'cal
culated by Manning's formula. Convergence tests were performed 
for 100-year flood with results shown in Figure 1. The starting 
elevation for other floods were obtained by Slope-area Method. 

3. Results and Discussions 

A. The longitudinal water surface profiles for the 100-year and 
is shown in Figure 2. Deposits under the railroad bridge do 

. not show any irregular effect on the surface profile. Also, 
at the railroad bridge, the water surface elevation of 500-
years is well below the low chord elevation as assumed when 
coding the railroad bridge as regular cross section. 

B. The floodway delineation was obtained by the 0.1 foot 
criteria. 

2 
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cross Section 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

TABLE 1 

LOCATIONS OF CROSS SECTIONS 

SECNO 

63840 

63841 

65090 

66090 

66190 

66191 

66290 

66915 

66916 

68540 

68640 

68641 

3 

Location and Descriptions 

Starting Point For Backwater 
Computation 

1000' U/S from Station 
638 + 40 by adding 1.9 ft. 
to the elevations of 
638 + 40 

1000' U/S from Station 
638 + 41 

100' D/S from Penn central 
Trans. co. R.R. bridge 

D/S face of Penn. Central 
Trans. Co. R.R. bridge. 
Due to wide span and high 
low-chord coded ~s 
regular cross section. 
W/S face of Penn. Central 
Trans. co. R.R. bridge 

100' U/S from Penn Central 
Trans. Co. R.R. bridge 

625' W/S from Station 
662 + 90 

BOO' U/S from Station 
669 + 15 by adding 1.0 
to the elevations of 
669 + 15 

780' U/S from Station 
669 + 16 

5' D/S from D/S of Main 
St. Bridge 
D/S face of Main St. 
Bridge, this bridge 
was coded by Special 
Bridge Routine 
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- Cross Section 

J cont. 

K 

L 

M 

SECNO 

68642 

68643 

68740 

69365 

70865 

4 

Location and Description 

U/S face of Main St. 
Bridge 
5' U/S from U/S face of 
Main St. Bridge 

100' U/S from Main St. 
Bridge 

500 1 U/S from Station 
687 + 40 

1500' U/S from Station 
693 + 65 
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