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' 1 SO•YEAR FREQUENCY FLOOD PROFILE BAUERLE '1(£: l " 
2 uPSTR PRIVATE kD STA 1059<50 10 UPSTk CLYDE PARK AVE STA 350<10 03/27/72 -3 BUCK CREEK ~ATERSHED KENT COUNTY MICHl~A~ I. IIICGl'iCf ~ £C.e/. 

' J i.. WIEUF Wat. .et St.O Jl !CHECK INQ NlNV !DIR STRT "1E TR IC HvyNS Q wSEL F"Q 
tt,.'(g 1a:) RUil\ -

) -o, •I). -o. •O. •O, OOOOOU -o.oo •O•O 3070, 632,180 •0,000 Sll(IM. Rmc;E. SltAi> ~ ' ~lit MCJ?D 
) CCHV= 0,100 CEHV• 0,300 ' 3280 CROSS SECTION ExTENUED 1.58 FEET 

) ') 

SECNO OEPTt-t C~SEL cRir1s riS£.LK lG HV HL OTHER LOSS 

) 
Q QL.08 QCH QR •~ ALOB llCH AROB vDL TWA ') TIME VLDB VCH VROB XNL XNCH XNR wTN ELMIN 
SLOPE xL.DBL XLCH xLOBR I TRIAL l DC IcoNT CORAR TDPWID 

1 ~-""- ') 
15,86 9,68 632,18 629•l~ 632,18 632,28 0•10 o,oo 0•00 

) 3070, 1620• 1038, 211, 1083, 274, 131, o, 0, 1 0•00 1,68 3,80 1 , 61 o.o8S 0,055 0,085 o,oo 622,50 
0,001161 -o. -o. •o, 0 17 1 0,00 296,60 

) ) 

1S,9o 9,07 633,07 630,27 o,oo 633,12 o,o5 o,83 0,01 

) 3070, 2299, 764. 7, 1923, 279, 10• 35, 6, ) 0,15 l • 20 2,74 0.66 0,085 0,055 0,085 0,07 624,00 
0,000795 760, 1100, 97S, 3 10 l 0,00 599,49 

) ) 

CCHVc 0,300 tEHV= 0,500 

)· 
J265 DIVIDED FLOW 

) 

) NORMAL BRJDGE•NRO • l4 MIN EL.TRD • 638,00 M4X ELI.Cc 635,80 
.) 

) 16,0U 9.Q4 633,04 628,81 0,00 633,38 0,34 0,12 O, 15 ) 
3070, O, 3070. O, O, 659, o, 36, Q • 

0,15 u • 00 4. I> 6 0,00 0,065 0,045 0,065 0,07 624,00 

) 0,003936 50, 50, So, 2 1s 1 0,00 97,79 ) 

J CCHVc 0,100 CEHV• O.JOO J 16, 10 9,6o 633,50 628,83 o,oo 633,52 0,01 0, 10 0,03 
3070, 2700, 288, 82, 3342, 169, 135, 39. 9, 

J 0,17 0,81 1,70 0,61 0.065 0,055 0,085 0,07 623,90 .) 0,000219 so. 50, 50, 2 6 1 0,00 769,23 

) 
CCHV• 0,100 CEHVs O,JOO J 

16,30 10,24 633,74 631,41 o,oo 633,79 o,o4 0,26 0,01 

J 3070, 1921, 9 91 , 156, 1756, 402, 175, 79, 20, J 0,27 1,09 2,47 0,91 0,075 0,055 0,075 0,06 623,50 
0,000688 580, 550, 6UO, 3 15 l 0,00 887,90 

J ) 

CCHV • 0,100 CEHV• 0,300 

) ) 

) j 
---· ---- - - - - - - - - -------------- -- -- -------- ---- ---- - - ---- --- --------- --~-



~--- --

) 
SECNO DEPTH CWSEL CRI.-iS olSELK EG HV HL OTHER LOSS J 
Q QLOB QCH QROB ALOB ACH AROB vDL TWA 

1 TIME VLOB VCH VROB XNL XNCH XNR wTN EL,..I N ) 
SLOPE ~L• BL XLCH XLDBR !TRIAL IDC !CONT CORAR TOPWID 

) 
16.90 6,88 637,1B 635,49 o,oo 637,,'b o,oB 3,46 0,01 6 '! i. 

1 
3070, 1957, lObb, 48, 1478, 32), 44, 246, 82, 

) 
0,77 1,32 3,32 l , O 9 0,075 0,055 0,075 0,06 630.30 

' 0,001241 3440, 38B0, 3160, 6 14 1 o.oo 673el3 

) 
LCHV• 0,300 CEHV= o.soo 

) 

) 1645 INT SEC AODED BY RAISING SEC 17,00, 0,600,T ANO MULTIPLylNG BY 1,137 ) 

l, 01 6,25 636,35 635,93 0,00 b38e30 1,94 Ooll 0,93 

) 3070, o, 3070, O, 0, 275. o, 247, 82. ') 0.11 0,00 11 , 18 0,00 0,055 0,045 0,055 0,06 630.10 
OeOl59t4 13. 13. 13, 3 8 l 0,00 54.58 

) ') 

) 1645 INT SEC ADDED BY RAISING SEC 1.01, •0,200,T ANO ~ULTIPLylNG BY 0,960 ) 
1,02 7,20 637.10 635,B7 0,00 638,59 1.119 0,16 0,13 

) 
3070, o, 3070, 0, 0, 313. o, 247. 82, _) o,77 0,00 9.81 0,00 u.055 0,045 0,055 0.06 629,90 

0.010222 13, 13, 13, 5 5 1 0,00 52,39 

) ,) 

) 1645 INT SEC ADOED BY RAISING SEC 1.02, •0,200,T AND MULTIPLylNG BY 0,958 J 
1, o3 7,6o 637,30 635,Bl 0•00 638,73 1,43 Ool2 0,02 

) 3070, o, 3070, 0, 0, 320, o, 247, 82, ) 0.11 0,00 9,61 0,00 0.055 0,045 0,055 0,06 629,70 
0,009249 13, 13, 13, 3 5 1 0,00 50,19 

) 
,.. ~--

J 

) 1645 INT SEC ADDED BY RAI~ING SEC 1, 03, •0,200,T AND MULTIPLylNG BY 0,956 

. ~) ) 

( 17,oo 7,9<! 637,44 63~,75 0°00 b3B,ll5 1,41 O• 11 o, 01 a,~10 II. 
) 3070, O, 3070, 0, o. 322, O• 247, 82, iv 1p"iC), ~' ) 0,77 o,oo 9,52 0,00 0,055 O,Q45 0,055 0,06 629,50 

0,008692 I 3, 13, 13, 3 5 1 0,00 48,00 1/ 
) ) 

CCHV• 0,100 CEHV" 0,300 

) 1645 INT SEC ADDED AY RAISING SEC 17,10, •0,067,T AND MULTIPLylNG BY 1,110 '-._ 

--------
• 

) 

t 

) ) 

) ) 

) ) 

) ) 



) SEC,'10 DEPTH C~SEL CRI ..is .i:.E,LK E. G HV HL OTHER LOSS ~"' 
Q QLOB QCH QRlJB ALOB ACH t.ROB vOL TWA 

) TIME VLOB VCH VROB XNL xNCH XNR wTN ELMIN ) SL O F'E XLOBl XlCH XLDBR IlRIAL !DC I CONT CORAR TOF'WID 

) 1, 0 1 II, 5 4 639,07 635,23 0,00 u39, UI~ 0,01 0,09 0,14 ' 3070, 208~. ':>50, ,139, 2947, 3 7 l ,, 654, 248, 82, • 

) 0,11 o,ll 1 , 4 8 0,67 (, • 075 0,05~:i o,075 0,06 629,5'3 ) 0,000165 20. 20, 20, 2 10 1 o.oo B!il ,Q6 

) ) 

1645 INT SEC ADDED AY NA!SIN~ SEC 1,01, 0,033FT AND MULTIPLYING BY O,Q51 

) 1,02 9,JQ 639,07 6,35,28 o.oo 639,0'9 0,01 0,00 o,oo ) 
3o7o, 2080, 552, 438, 2777, 351 • 616• 250• 82, 

) 0,78 0,75 l , 5 7 0, 71 0,075 0,05!5 0,075 0,06 6,19,57 
I ) 00000188 2 I) o 20. 20. 2 !5 1 0,00 809,61 

) ) 
1645 INT SEC ADDEO BY RAISI~G SEC l,02, 0,033fT ANO MULTIPLvlNG BY 0,948 

) 1 7, 1 0 9,47 639,07 635,39 o,oo ti39,0'9 0,02 0,00 o,oo 
') 

3070• ,1080, 5:>3 • 438, 2614• 332, 580• 251, 83, 

) o,79 0,80 1,67 0,75 0 • 075 0 • 05!5 o,075 0,06 629,60 ) 0,000214 20. 20. 20. 2 5 1 0,00 7'67,32 

) CCHVa 0,100 CEHV• 0.300 ) 
17,30 9 ,19 640,19 t,36,96 0,00 ti40,3'5 0,16 1,22 0,04 

) 3070 • 764. 1502. 7 II 3 • 3 36 • 389 • 416• 327• 99, ) 0,92 2,27 4,02 1,79 0,075 0,055 0,075 0,06 6,31, 00 
0,001497 1400. 1450, 1408, 2 8 1 o.oo 2!44,13 

) J 
CCHV• 0,100 CErtv• 0,300 

) 11,50 9,97 641,117 t,38, 34 0•00 641,5:2 o,o5 1,16 0•01 ) 3070, 535. 11)13, 1522. 5o3, 369, 1194, 365, 108, 
1 • 08 1 • 06 2,74 1,28 0,085 0,055 0,085 0,06 6,31,50 

) 0,000726 1012. 1120. 1000. 3 8 1 0,00 4i88,21 ) 

) (;CHI/• 0,100 CErt\l• 0,300 
J 

3265 DIVIDEO FLO~ 

J 17,70 9,76 644,86 t,43, 09 01
• 00 645,oo 0,14 3o45 0,03 J 

3o7o, 1307, 1337. 426, 9'66, 308, Ii O 3, 469, 142, 
) 

1,36 1,35 4,34 l, 06 ll,095 0,0~5 0,095 0,06 c,35.to 
J 0,001961 2240, 2950, 2380, 3 8 1 o.oo 7'89,45 

J CCHV• 0,100 CEHV" 0,300 ) 

) 3265 DIVIDED FLO~ 
) 

) ) 

) ) 



) SECNO DEPTH C WSEL cRlwS '4SELK EG HV HL OTHER LOSS ' Q QLDB QC H QROB ALOB ACH AROB vOL TWA 

) TIME VLOB VC H VROB XNL XNCH XNR wTN ELMIN 1 SLOPE xLUBL XLCH XL.U!!R I TRIAL lDC IcONT CORAR TOPWID 

) 17,90 8,05 ()4f,25 (')44,78 o,oo 1>4 7, 3 0 0,05 2,29 0,01 
) 

3070, 260, 1222, 1588, 253, 4175, 196R, 551, 174, 

) 
1,67 1 , 0 3 2,56 0, 61 v,u95 0,055 0,095 0,06 639,20 ') 

0,000700 1560, 1960, 1560, Ii 20 1 o,oo 935,44 

) CCHV• 0,300 CEHV'" 0,500 ' 
) 1645 INT SEC ADDED BY RAlSlNG SEL 16,00, 0,375fT AND MULTIPLyING BY 1,533 ) 

1•01 7,81 646,89 644,95 o,oo 647,76 0,88 0,05 0,41 

) 3070, 0, 3070, O, 0, 409, o, 552, 1711, 1 1,67 o,oo 7,51 o,oo 0,075 0,0115 0,075 0,06 639,08 
0,006205 1 5, 1 5, 15, 2 8 1 0,00 70,51 

) ) 

) 
1645 INT SEC ADDEO BY RAISING SEC 1,01, •0,125fT ANO MULTIPLylNG BY 0,8811 1 ' I 

1,02 7,94 646,89 645,15 o,oo 647,96 1. o7 0,10 o.to I 

3070, 0, 3070, O, 0, 369, O• 552, 1711, \ 
') ) 1,67 o,oo 8,31 0,00 0,075 O, 045 0,075 0,06 638,95 

0,007608 15, 1s, 15, 2 8 1 o,oo 62,311 

) 
I ; ) ! 

) 1645 INT SEC ADDED BY kAISING SEC 1,02, •0,125fT AND MULTIPLylNG BY 0,869 ) 

1 • 0 3 B,os !'146,87 6115,45 0•00 648,24 1, 37 0,13 o,15 \ 

) 3070, I) • 3070, o, O, 327, o, 552, 174, J 1 , 6 7 0•00 9,39 o,oo (J,075 o, 045 0,075 0•06 &38,83 
0,009870 1 5, 15, 15, 2 8 1 0,00 511,17 

) -- .) 

) 1645 INT SEC ADUED RY RAISING SEC 1,03, •0,125fT ANO MULTIPLylNG BY 0,849 ) 

1e,oo B • 11 b4b,81 b45,86 o,oo b48,67 1,87 0,18 0,25 

) 3070, 0, 3070, O, o, 280, O• 552, 1 74, ) 1,67 0,00 l0,96 0,00 0,075 0,0115 0,075 0,06 638,70 
0,0139113 1 5, 15, 15, 2 8 1 o,oo 46,00 

J J 
CCHV• o, 100 cu1v .. D,300 

J 11,45 INT SEC ADDED BY RAISING SEC ltl, 10, -0,225FT ANO MULTIPLyING BY 1,118 J 

) ) 

) ) 

) ) 

) ) 



) SECNO DEPTH cwSEL CR I !'IS WSELK EG HV HL. OTHER LOSS '1 
il QLOB QC H QRO!I ALOI:! AC H AROB vOL. TWA 

) TIME \ILOB \ICH VROl:l llNL JINCH XNR wTN ELMIN 
Si.OPE XLDBL ~LCH XLOBR I TRIAL. lDC I CONT C OIR AR TDPl'lIO --------

) 1, 01 10,16 648,93 644,62 0,00 6411,94 0,01 Cl• 09 0,19 
. ) 

3070, 388, 575, 2107, 657, 350, 3415, 5,5 3, 1 7 II, 
) 1,68 o,59 le 64 0,62 0,09!> 0,055 0,095 Cl, 06 b38,78 

) 0,000210 1 3, 13, 1 3, 3 14 1 Cl• 00 13911,39 

) ) 

1645 INT SEC ADDEO BY RAISING SEC 1,01, 0,075FT ANO MULTfPLylNG BY 0,965 
) 1,02 10,08 648,93 6114,70 o,oo 648,95 0,01 C> • 00 0,00 ) 

3o7o, 388, 581, 2102. 622, 335, 3213• ~i54, 174, 
, 

/ 

) 
J,68 0•62 1,74 0,65 0,095 01055 01095 (), 06 638185 , 

0,000238 13. 1 l • 1 3 • 2 5 1 (),00 1304,75 

) , 
1645 INT SEC ADDED BY RAISING SEC 1, 02, 0,075rT AND ~ULTIPLylNG BY 0,964 

) 1,03 10,01 648,94 644,83 0,00 6411,95 0,02 (),00 o,oo :) 
' I 3070, 387, 587, 2~196, 588, 320, 3019, !i55 • 175, j 

) 1o 68 o,66 1•83 0'• 69 0,095 0,055 0,095 (), 06 638,93 :) 0,000270 13, 13. 13, 2 5 1 ()t 00 121&.15 

) ) 
1645 I~T SEC ADDED BY RAlSl~G SEC 1 • 0 3 • 0.075fT ANO MUL.TIPLylNG BY 0,962 

) 1e,10 9,90 648.94 644•· 93 o,oo 6118.96 0,02 ChOO o,oo 
') 

Jo 10. 387, 593, 2Cl9lo 555. 305• 28311, !556, 175, 
) 1t 69 0,10 1o94 c, • 74 0.095 0,055 0,095 ().06 639.00 J 0,000307 13, 13, 1 3, 2 5 1 (), 00 1159,57 

) ,cHv• 0,100 CEHV• O,lOO ) 
18,20 9,65 649,35 6115•,91 0•00 649,37 0,02 o, 111 o,oo 

) 3070. 262, 616. 2292, 325, JOO, 29112, 1~6 2 • 2011, ) 2, OIi o.eo 2,06 Ci, 75 0,095 0•055 o.095 1),06 639,70 
0,000325 11140, 15so, Hio8, 2 9 1 1), 00 856,52 

) ) 
CCHV• o,, 100 CEHV• 0,300 

) 111,110, 7,115 652,95 651 .• os 0,00 6S3,08 0,13 :3 .68 0,03 ) 3070. 11165. 11112, ~163, 996, 26 J', 2611, 15 31, 249, 
2• 38, 1,117 4,,18 I,• 76 0•095 0•055 o,095 10, 06 645,50 

) o. 002075, 2600, 3500, 211110. 4 10 1 10, 00 soo.ae 
J 

J CCHV• C1, 100 CEHV• 0,300 
) 

) ) 

) ) 



) SECNO OEPTH Ci'tSEL CRlWS i'ISELK EG HV HL OTHER LOSS 1 
Q gL.uB QC H gROB .ALOB ACH AROB VOL. T ,lA 

1 TIME vL.uB VCH VROB XNL XNCH XNR wTN EL."4IN ) SL.OPE xL.uBL XLCH XL.DBR IT R I A L. lDC IcONT CORAR TOPWID 

1 18,60 9,36 656,16 653,28 o,oo 656,24 0,08 3, 16 0,00 
) 

3070, 348, 1006, 1716, 373, 284, 1362, 917, 276, 

) 
2,68 0,93 3,54 l, 26 0,065 0,050 0,065 0,06 646,80 -, 0,000890 2100, 2160, 2120, 5 11 1 0,00 611,92 

) ) 

j265 DIVIDED fL.01'1 
) 

16,90 9,86 658,06 653,47 o,oo 658,24 0,17 1,97 0,03 
') 

3030, 953, 2028, 49, 870, 506, 142, 1011, 31 7, 
) 2,89 1 ol 0 4, 01 0,35 0,075 0,045 0,075 0,06 648,20 ') 0,000788 21100, 2320• 2240, 2 15 1 o,oo 969,72 

) ') 

1645 INT SEC ADDED BY RAISING SEC 19,00, •1,533FT ANO "4UL.TIPL.ylNG BY 1, 191 

) 
1 • 01 9,07 658,03 653,76 o,oo 658,27 o,24 0,02 0,02 

') 

3030• 296, 2296, 439, 367, 511, 532, 1012, 318, 

) 2,89 0,81 4,SO 0,63 0,055 0•035 0,055 0,06 648,97 .) 0,001071 20, 20, 2 0, 3 11 1 0,00 1117,13 f 

) 
I, 

:> 
1645 INT SEC AOOEO BY RAISING SEC 1 , 01, 0,767FT ANO MUL.TtPL.yING BY 0,920 

) ) 

3265 DIVIDED FLO,l 

) ' ' ) 1•02 7,91 657,64 654,77 o,oo 658,51 o,87 o,o5 o,19 I 
3o3o, 0, 3030, 0, O, 405, o, 1012, 318, / 

) 
2,89 o,oo 7,q8 0,02 0,055 0,035 o,o5s 0,06 649,73 . 

J 0°003702 20, 20, 20, 2 8 l 0,00 55,59 

) ) 

1645 INT SEC ADDED BY RAISING SEC 1 , 0 2, 0,767FT AND "4UL.TlPL.yING BY 0,913 
) 

19,00 6,87 657,37 655,63 o,oo ()58,79 1, 41 Ool 1 0,16 
) 

3030, 0, 3030, 0, O, 318, O, 1013, 318, 
) 

2,89 U,00 9,54 0,00 0,055 0,035 0,055 0,06 650,50 ) 0,007400 20, 20, 20, 3 a l 0,00 50,60 

) CCHV• 0,100 CEHV• 0,300 ) 

) 
1645 INT SEC AUDED Bf ~AISIN~ SEC 19,10, •0,133FT ANO "4ULTIPL.yING BY 0,918 

) 

) ) 

) ) 

) ) 



) SECNO DE PT H CWSEL CRIWS WSELK EG HI/ 1-4L OTHER LOSS 1 
n "1 nR !;!CH QRQB ALOB ACH AROB VOL TWA • ........ ,, 

) TI NE VL.08 \/CH VROB XNL. XNCH XNR wTN EL.MIN - ') SL.OPE XL.DBL lCLCH XL• oR I TRIAL lDC ICONT CORAR TOPWID 

) 1 , 'l l 8,4() 658.97 t,55.76 0,00 059,QO 0,03 0,08 0-14 ) 

303 0 • 1\185, 9 21.1, 121. 2299, 413, 257 • l O 13 • 318, 
) 2•90 o,B6 2,24 0•47 0,075 0,045 0•065 0,06 65(),57 

J 0,000303 2 0, 2:J• 20, 3 6 1 OoOO l 05 7 o3 3 

' 
" ( 

) , 
i 
' 1645 INT SEC AOOED 8Y RAISING SEC l , O l, 0,067rT AND MULTtPLvlNG BY 1.045 

) 
1, 02 8,34 658,98 655,75 o,oo 059,0l 0,03 DoOl 0,00 ) 

) 

3030• 1981, 935. 113, 2360, 1128 • 248, 1015, 319, 
) 2o90 0,81.1 2,19 0,416 0.0;5 0,0115 0•065 0,06 650,63 / ') 0,Q00291 20, 20, 20, 2 6 l 0,00 1098,03 

_./' ---
) ) 

1645 INT sEC ADDEO BY RAISING sEC 1,02• 0,067fT AND MULTIPLYING BY 1,043 
) 19,10 8•28 658,98 655•76 o.oo 659,01 0.03 0,01 0,00 ') 

3030, 1 977, 946, 106, 21118, 442, 236, 1016, 319, 

) 
2,91 0,82 2, 14 0,45 0,075 0,045 00065 0,06 650.70 

} n _ .. nnn.,lln 20: 20~ :, n. :, 6 l. 0,00 !l3S.S2 V• V\l'W..,...,V - y. - -

) CCHI/• 0,100 CEH\I• o •. mo } 
19,50 7,85 659,05 654,88 0•00 659,10 o,o5 0•09 0°01 

) 3030, 1424, 1596, 10. 1454, 667. 15, 1031, 324, .... 2,95 o,98 2 • 39 O,t,8 0,075 0,045 0,065 0,06 651,20 1 

0,000381 232, 280, Joa. 2 19 l o,oo 574,34 
) :J 

CCHI/ • 0,100 CEH\ls 0.300 

) 
3265 DIVIDED FLOW ) 

) 19,90 9,04 659,54 655,78 0,00 b59,c,3 0,011 Oo52 OoOl 
J 3030, 298, 1734, 999. 557, 558, t54e, toes. 350, 

3,o9 o.53 3,ii 0,b5 0,085 0,045 o.oa:, 0.00 oso.so 
) 0,000601 1040, 1090, 1000, 3 111 1 o.oo 1591,70 ) 

) CCHV • 0,300 CEHV• 0,500 
) 

1645 INT SEC ADDED BY RAISING SEC 20,00. 0,250fl 4ND MULTIPLylNG BY 1,272 ~--

) 
1 • o l 9,10 659,35 656,16 o.oo t,60,02 0,66 0,09 0,29 ) 

) 
3030, 0, 3030, o. 0, 463, o, 1091, 351. 

't - ' n o.oo t,, 54 0,00 0,065 0,035 0.065 0, 0 6 650,25 \ ) ....... .., 

\ 
_J 0.002102 70, 70, 7D, 2 e 1 0,00 63.59 

) ) 
1645 INT SEC ADDED BY RAISI~G SEC 1,01, •0,2~0fT ~ND MULTIPLyING BY 0,786 ' 

) ( ) 

' 

) _ _______) ) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

J 

) 

) 

J 

) 

SECNO 
Q 

TIME 
SLOPE 

20,00 
3030, 

3, t O 
0,003230 

DEPTH 
QLOB 
VLOB 
xLDBL 

9,37 
0. 

O,GO 
70, 

CCHV• v,100 CEHII• 

C~SEL 
QCH 
VCH 
XLCH 

659,37 
3030, 

ll, 0 2 
70, 

0,300 

CRlWS 
QROB 
11 ROB 
XLUBR 

656,65 
0. 

0,00 
70, 

"SELK 
ALOB 
XNL 
I TRIAL 

o,oo 
o~ 

0,065 
2 

EG 
ACH 
XNCH 
IDC 

660,37 
3 7 !l, 

0,035 
e 

Hv 
AROB 
XNR 
lCONT 

1, 00 
Q, 

0,065 
1 

HL 
VOL 
WTN 

CORAR 

0,19 
1091, 
0,06 
0,00 

1645 INT SEC ADDEO BY RAISING SEC 20,10, •0,150,T AND MULTIPLylNG BY 

3265 DIVIDED FLOW 

1, Ol 
3030, 

3, 11 
0,000268 

10,36 
1105, 
0,63 

38, 

6b0,51 
859, 
2,08 

38, 

657,29 
1066, 

0,62 
38, 

o,oo 
1745, 
0,100 

2 

660,53 
414, 

0,045 
B 

0,02 
1733, 
0,075 

1 

0,07 
1093, 
0,06 
0,00 

1645 INT SEC ADDED BY RAISING SEC l,0l, 0,150,T AND MULlIP~ylNG BY 

3265 DIVIDED FLO~ 

20,10 
3030• 
J.12 

0,000339 

10,22 
111 o, 

0,7Q 
38, 

CCHV• 0,100 CEHV• 

3265 DIVIDED FLO~ 

20,90 
2410• 
3,19 

0,001682 

11•09 
3, 

o,58 
l l 60, 

660,52 
8B7, 
2,30 
38, 

0.300 

1161,49 
2201• 

4,91 
1180, 

CCHV• 0,300 CEHV• 0,500 

657,58 
1033, 
0,67 

38, 

1157,52 
206, 
0,90 

1200, 

1860 XLCEL Or 662,10 EXCEEDS ROEL Or 

o,oo 
1594, 
0,100 

2 

0•00 
5, 

0,100 
3 

660,55 
385, 

0,0115 
5 

661, 8 3 
448, 

0,0115 
8 

660,00 

NORMAL BRIDGE,NRD • 5 MIN ELTRO• 660,00 MAX ELLC• 662,80 

21,00 
2410, 

3 ,19 
0,003284 

8060 
0, 

D•OO 
4Q, 

661,40 
2410, 

11, 8 4 
40, 

CCrlV• 0,100 CEHV• 0,300 
3260 CROSS SECTION EXTENDED 

658,50 
0, 

o,oo 
40, 

0,00 
o. 

0,065 
3 

6,13 F"EET 

3301 HV CHANGED MORE TrlAN rlVtNS 

662,13 
352, 

0,035 
15 

o,oJ 
1538. 
0,075 

1 

0,34 
229, 

0,075 
1 

0,73 
o. 

0,065 
1 

0,01 
1096, 

0,011 
0,00 

1,19 
1153, 
0,06 
0,00 

0,10 
1154, 
0,06 

•28,88 

OTHER LOSS 
TWA 
ELMIN 
TOPWID 

0,17 
351, 

650,00 
50,00 

1,053 

0,10 
352, 

650,15 
1265,38 

0,950 

0,00 
353, 

650,30 
1164,71 

0,09 
373, 

650,40 
331,35 

0,19 
373, 

652,Bo 
50,00 

I 

> 
\ 

___ _,,,, 

) 

' 
') 

') 

' , 
) 

) 

) 

) 

,) 

:> 

,) 

) 

) 

) 

,) 

) 

) 

) 

, ' 
J 

) 



) SECNO DEPTH CWSEL CklWS i<t!IEL.K EG HV HL OTHER LOSS 'J 
Q QL.OB QCH QROB AL.OB ACH AROB vOL TWA 

) TI ME: vLOB VCH VRUB XNL )INCH XNR wTN E:L.MIN 
) SLOPE XL.DBL XLCrl XL.0BR ITRIAL lDC IcONT CORAR TOPWID 

) 21,10 11,63 1,62,23 657,29 o,oo 662,21~ o,o4 0,07 0,07 1 
2410• 865, 1159, .:186, 1308, 542 ,, 797, 1155, 314, 

) 
3, 2IO u,66 2,14 U,48 0,100 0,04!5 0,075 0,06 1>50,60 

) O, 00023'5 40, 40, 110, 3 1 :L 1 0 o-00 813,13 

) 
CCHV• 0,100 CEHV• 0,300 ) 

21,50 10,80 662,4u 658,IIO 0,00 b62,4.l 0,02 0,15 o,oo 
) 2410• 469, 6 05, 1336, 1111 • 343., 2161, 1207, 390, ) 3,42 o,42 1 , 7 7 0,62 0,100 O, 04!:i 0,075 0,06 651,60 

0,000177 780, 750, 660, 2 IS 1 0,00 1148,82 
) ) 

CCHV• 0,100 CEHV• u,300 
) 

3265 DIVIDE:• FL. •~ ) 

) 21,90 10,50 662,50 t,58, 10 o,oo 662,50 o,oo o,o9 o,oo ) 2410• 1619, 327, 41!>5, 4566, 300• 1520, 1289, 414, 
3,87 o,35 1,09 O, 31 0,100 0,0415 0,075 0,06 652,oo 

) 0,000074 736, 700, 680, 2 ·~ 1 0,00 1882,17 ) 

-~---
) CCHV• 0,300 CEHV• 0,500 ) 

1645 INT SEC ADDED BY RAISING SEC 22,00, •2,l75FT AND MULTIPL.yING BY 1,059 
) 

1 , 01 9, 3 8 662, 11 658,20 0,00 662,915 0,811 0,03 0, II 2 ) 
2410, O, 21110, o, O, 326, 0• 1290, 1115, 

) 3,88 o,oo 7,34 0,00 0,065 0,0315 0,065 0,06 652,13 ) 0,004015 13, 13, 13, 2 11 1 D,00 38,13 

) ' ) I 

' 1645 I~T SEC ADDED By RAISING SEC 1.01. 0,725FT AND MULTIPL.yING BY 0,981 
) 

8,61 662,06 659,00 (>63,11 1, o5 0,11 .> ) 1,02 0,00 0,06 
2410• O, 2410, o, O, 293, 0• 1290, 415, / 

) 3,88 o,oo 8,22 O,OO 0,065 0,035 0,065 0,06 6,53,115 ( 
) 0,005608 13, 13, 1 3, 2 5 1 0,00 37,112 \ 

\ 

) ) 

1645 INT SEC ADDED BY RAISING SEC 1, 02, 0,725FT AND MULTIPL.yING BY 0,981 ' 
) ) 

3265 DIVIDED FLOW \ 
) 1,03 7,83 662,00 659,79 0,00 663,33 1,33 D,08 0,14 ~ ) 

2410, 0, 2410, 0, 0, 260, o, 1290, 415, 
3,88 o,oo 9,25 o,oo 0,065 0,035 0,065 0,06 6,54, 18 ✓ 

) ) 0,007419 1 3, 13, 1 3, 2 5 1 0,00 34,57 

) ) 

1645 INT SEC ADDED 9Y RAISl~G SEC 1,03, 0,725FT ANO MULTIPLYING BY 0,981 
) ) 



( 

( 

( 

( 

( 

( 

( 

( 

~ 
( 

( 

( 

( 

( 

(_ 

(._ 

l 

l 

l 

~ 

l 

SECNO 
Q 

TI ME 
Si.OPE 

22,00 
21110, 

3,86 
0,010706 

DEPTH 
QLOB 
VLDB 
KLDBL 

7,01 
o. 

u,oo 
13, 

l 
cRiws 
QRDB 
VR •B 
XLDBF< 

660,59 
o. 

o,oo 
13, 

~SELK 
Ai.OB 
XNL 
ITRI•!. 

0,00 
o. 

0,065 
3 

CCHY• 0,100 CEHV• j,)00 
3,260 CROSS SECTION EXTl:N[IED 5,13 f"EET 

~301 HV CH•NGED•MOHE 

22,10 
21110& 

3.90 
0,000056 

11,511 
1275, 
0,32 

40, 

CCHV• 0,100 CEHV• 
22,90 llo46 
2410, 1760, 
4,01 o,46 

0,000116 240, 

CCHV • 0,300 CEHVs 

3265 DIVIDED FLOW 

I 

T .. AN HVIN~ 

6~11.011 659,69 
/ 405, 731, 
,1,05 0,34 

40, 40, 

I 

)

'o,3oo 
64,06 

400, 
1 • 56 
280, 

659,63 
250, 
0,2a 
300, 

' 
I 
I 

0,500 

o,oo 
4033, 
0, 100 

3 

o,oo 
3639, 
0,100 

2 

EG 
ACH 
XNCH 
lDC 

663,65 
227, 

0,035 
5 

664,0II 
387, 

0,045 
13 

664,07 
252, 

0•0115 
6 

NORMAi. BRIOGE,NRO • 5 ~IN ELTRD• 665,60 M•X El.i.C • 664,00 

23,00 
21110. 

11, 02 
0,001576 

9,o5 
1483, 

1,115 
so. 

CCHV • 0,100 CEHV• 
23, 10 11,50 
21110, 1589, 

11,0II 0,41 
0,000062 50, 

CCHVs 0,ll00 CU1vs 

3265 DIVIDED FLO~ 

/6611, os 
927, 
3,89 
so. 

0,300 
6611,20 

397, 
1,35 

50, 

0,300 

662,93 
o. 

0,00 
5o, 

6!18,87 
11211. 
0,35 
so, 

o, 001 
102tL, 
0, 06 s, 

;I 

0,0() 
3115\., 
0, 101) 

:3 

664,16 
239 • 

0,035 
6 

664,21 
2911, 

0,045 
14 

1,v 
1,ROB 
:KNR 
!CONT 

1,74 
o, 

0,065 
1 

0,00 
2139, 
0,075 

1 

0,01 
683, 

0,075 
1 

0,11 
o. 

0,065 
1 

0,01 
1213, 
0,075 

1 

Hi. 
vOL. 
wHI 

CClRAR 

0,11 
1290, 
0,06 
0,00 

0,22 
1293, 

0,06 
0,00 

0,02 
1327, 

0,06 
0,00 

0,011 
1330, 
0,06 

•1,33 

0,04 
1334, 
0,06 
0,00 

OTHER 1.055 
TIO 
El.MIN 
TOP,.IO 

0,21 
415, 

654,90 
33,90 

0,17 
4 I '5, 

652 ,'50 
1600,00 

o,oo 
425, 

652,60 
1490,30 

0• 05 
426, 

655000 
605o06 

0.01 
11:21, 

652,70 
1546,39 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

(. 

(. 

(_ 

(_ 

(_ 

(. 

l 

l 

l 



( SEC NO DEPTH CWSEL CRIWS WSELK E. G Hy HL OTHER LOSS 
( 

Q ~LOB QCH QROB ALOB ACH AROB vDL T~A 
r TIME VLOB YCH VROB XNL XNCH XNR t;TN ELMIN ( \ SLOPE XLO&L XLCH XLCIBR lTRIAL lOC lCONT CORAR TOPWIO 

( 
23,30 9.62 664.52 661,42 0,00 664,54 0,02 0,33 0,00 r 
2410• 694, 4 911, 1222. 1040, 265, 1524, 1476, 472, 

( 4,48 o,o; i•'" O,BO 0, 100 0,055 (),075 o,oo .65ii,90 ( 0,000347 1540, 1570, 1500, 3 9 1 0,00 962,22 

( 
CCHV• 0,100 CEHV"' 0,300 ( 

n" "n A - .-:,~ ...... ~.,~ "-.A"-n'- n _ nn I.I.A._~ .. "- l'\1. t _ 7 t'\ " - "n C~IJV V. £ f; v11,1v • c;.c;. U""'""' • V"" v•vv "'""'"'·~.., \I• V., ,I.• J V VIII UV 

( 1940, 213, 486, 12111, 260, 202, 15551 1646, 5116, ( 5,16 o.76 2,40 0,80 0,070 0,055 0,075 0,06 658,00 
0,000762 2920, 3040, 3020, II 9 1 0,00 1232,63 

( ( 

CCHV• 0,100 CEHva 0,300 

( 23,70 8,27 668,37 665,73 o,oo 668,87 0,50 2,118 o, 14 ( 1940• Bo, 1860, o, 83, 322, O• 1665, 570, 
5,25 o,97 5,78 Cl, 00 0,065 0,040 0,065 0,06 660,10 

~ 0,002788 1380. 1390, 1400, 2 15 1 0,00 180,55 

' '- ' 

( CCHV• 0,300 CEH\I& 0,500 
( 

NORIIAL. BRIDGE,NRD• 5 MI Ill ELTRDa 671,60 MAX ELLC• 669,eo 

( 
23,71 7,39 6117,99 6611,47 0,00 669,33 1,33 0,04 0,42 

( 
1941 O • O, 1940, 0, 0, 209, o, 1685, 570, 

( 5,25 0•00 9,27 o,oo 0,050 0,035 0,050 0,06 660,60 ( 0,005693 10, 10, 10, 3 20 1 0,00 34,00 

( CCHV • 0, 100 CEt-tVo: 0,300 { 
23,72 6,12 669,22 665,77 o,oo 669,47 0,25 0,04 o, 11 

( 1940, o, 194 o, O, o, 482, O• 1685, 570, { .. - ,, .. n .. nn IL n ~ n.nn n_n"m;, n .. f\ll n n.n,.o; n _ n" 61,1.ln -··- .... \,1\,,1 ............ ._, 1' V"' V • V.., - V-., V ....- V v• ...--- u ......... --... .., 
0,001451 lo, 10, 10, 3 15 1 0,00 98,90 

( ( 
l;CHY• 0,100 CEHV• 0,300 

( I 
:t265 DIVIDED F'LO~ '-

23,60 9 ,11 671,11 668,00 0,00 671.14 0,03 1 • 65 0,02 (.. 1470• 731, 547, 192, 929, 261, 246, 1722, 563. 
5,62 o,79 2,09 0,77 0,060 0,055 0,060 Oo06 662,00 

l 0,000517 1670. 1660, 1670, 3 14 1 0,00 557,72 (. 

tCHV• 0,100 CE11V-= 0,300 
(. 

3265 DlVlOEu FLOW 

l l 

l (. 

( (_ 



) SECNO DEPTH C~SEL CRiws NSELK EG Hv HL OTHER LOSS 'I 
Q QLOB QCH ~ROB ALOB ACH AROB vOL TWA 

) 
TIME \/LOB \IC H VROB XNL XNCH XNR wTN ELMIN 'I 
SLOPE XLOBL XL.CH XLOBR ITRI AL lDC IcONT CORAR TOPWIO 

) 23,90 7,71 671,91 666,86 0,00 672,05 0,14 O,B8 0,03 
) 

1470, 268, 1190, 12, 278, 364, 26, 1742, 592, 

) 
S,70 0,97 3,27 0,47 0,080 0,055 0,065 0,06 664,20 ) 

0,001657 840, 800, 780, 4 15 1 0,00 418,82 

) 
CCHV • 0,300 CEHV• 0,500 

) 

) 3265 OivIDED FLO~ ) 

) NORMAL BRlOGE•NRO • 3 MIN ELTROs 674,20 MAX ELLC• 671,20 ) 

24•00 8,41 671,81 668,36 o,oo 672,4- 0,64 0,14 0,25 

) 1470, 0, 1446, 24, 0, 224, 40, 17112, 593, ) 
5,70 o,oo 6,46 0,59 0,060 0,035 0,060 0,06 663,40 

0,004103 so, so, so, 3 20 1 •14,59 226,!9 

) ) 

CCHV • 0,100 CEHVo: 0,300 

) -- ) 
1645 INT SEC ADDED BY RAISING SEC 24,10• •0,200FT AND ~ULTJPLylNG BY 0,848 

) 
3265 DIVIDED FLO~ 

) 

) 
1,01 8,95 672,55 669,46 o,oo 672,58 o,o3 0,08 0,06 ) 

14 7 o, 48lo 620• 369, 595, 299, 629, 1743, 593, 
5,71 Q,81 2,07 0,59 0,080 0,055 0,080 0,06 663,60 -----

) 0,000541 33, 33, 33, 2 8 1 0,00 633,80 _) 

) 1645 INT SEC ADDEO 3Y RAISING SEC 1,01. 0,200FT AND MULTJPLylNG BY 1,179 / ) 
/ 

-----------
) 3265 DIVIDED FLOW 

) 

) 
211,10 8,77 672,57 669,32 o,oo b72,60 0,03 o,02 o,oo ) 
1470, 475, 661, 333, 648, 343, 629, \744, 594, 
5,72 :),73 1, 9 3 0,53 0,060 0,055 0,080 0,06 663,80 

) 01000484 33, 33, 33, 2 12 1 0,00 934,79 ) 

) CCHV • 0,100 CEHVo: 0,300 ) 

3265 DIVIDED FL.OW 

) 24,90 8,39 672,79 669,97 0,00 672,80 0,01 0,20 0,00 
) 

1170, 452, 251, 467, 979, 198, 926, 1768, 607, 

) 
5,95 0,46 1,27 0,50 0,080 o,oss 0,085 0,06 664,40 ,) 

0,000238 soo, 520• 620, 2 8 1 o,oo 1179,61 

) CCHV• 0,300 CEH\I• 0,500 J 

) 3265 DIVIDEO FLO~ ) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

SECl'lD 
Q 
TIME 
SLOPE 

DEPTH 
QL.OB 
VLOB 
xL.081.. 

C!!SEI.. 
QCri 
VCri 
lCI..Cri 

CRl,.S 
QR08 
yR08 
;<LLIBR 

~SEI..K 
A1..08 
XNL 
ITRIA1. 

EG 
ACH 
xNCH 
LDC 

NOR~AL BRIDGE,NRO# 0 ~I~ ELTRD • 676.30 ~A~ ELLC• 673.lO 

25,00 
1170, 
5,95 

00004965 

8 • 56 
o. 

o.oo 
60. 

CCHV• 0.100 CEHV• 

3265 DIIIIOEO rLOw 

672 • 76 
\170. 

4.93 
60. 

0,300 

~280 CROSS SECTION EXTENDED 

25-to 
1170, 
5.99 

0,000065 

s.20 
604. 
o.34 
so. 

CCHII• 0.100 CEriV• 

J265 DIVIDED rLDw 

25,30 
1170, 
6,10 

0,000215 

9.83 
309, 
0,49 
248, 

673,30 
22 O, 
0.62 

5:>. 

0,300 

673,33 
226, 
1,15 
265, 

CCHII• 0,100 CEHv• 0,300 
3280 CROSS SECTION ExTENDED 

25190 
860, 
6,84 

0,000155 

8,36 
2, 

0 • 10 
11 So, 

CCHV• 0,300 CEHV11 

673 • 56 
170. 
0 • 66 

1220. 

0.500 

669.22 
I), 

o.oo 
bO, 

0,00 
o. 

0 .O<!>O 
2 

1,30 FEET 

669,26 
3115, 
0.25 
so. 

oos.97 
6 35• 
0,54 
220. 

0•00 
1767 • 

0,065 
2 

0 • 00 
635 • 

0,085 
3 

1.26 f'EET 

670036 
709, 
0.37 

1240, 

o.oo 
1 7 • 

O,C85 
3 

t,73.14 
237, 

0.0115 
15 

673,30 
354, 

0.065 
10 

073.34 
196• 

0 • 065 
11 

673,56 
198, 

0•065 
13 

NORNAL BR1D6E,NROs O ~l~ ELTRDs 661,90 MAX ELLCa 679,00 

26,00 
880, 
6.84 

0,001227 

9.011 
o. 

0 • 00 
110. 

673.54 
BBo. 
3.55 
110 • 

CCHII• 0.100 CEHV11 0,300 
3260 CROSS SECTIO~ EXTE~DEO 

669, 04 
o. 

o,oo 
110. 

0 • 00 
o. 

0,065 
2 

1,66 rEET 

673,14 
248, 

0 • 045 
18 

HI/ 
ARO!I 
l<NR 
ICOIH 

O, 36 
o. 

0,060 
1 

o,oo 
1363, 
o.oss 

l 

0,01 
117 4 • 
0,085 

l 

Q,OO 
1906, 
0,065 

1 

0,20 
o, 

0,065 
1 

ML 
VOL 
wT'I 

COflAR 

0,16 
1769. 
0,06 
0,00 

0 • 13 
1772 • 

0,06 
0,00 

0,03 
1787, 

0,06 
0,00 

0,23 
1845• 
0,06 
0,00 

0,08 
18116, 
0,06 
0,00 

OTHER LOSS 
TWA 
Eu!l-i 
TDPWID 

0.1a 
608, 

664,2D 
35,00 

0•04 
609, 

665,10 
1254.57 

o,oo 
615, 

663,50 
900,46 

o,oo 
641, 

665 • 20 
975,71 

0,10 
6113. 

664,50 
35,00 

,) 

) 

) 

') 

1 

) 

') 

1 

) 

) 

) 

) 

j 

) 

) 

) 

J 

) 

.J 

) 

J 

) 



) 
SEC NO DEPTH C,iSEL cRiws ~SELK EG HV HL OTHER LOSS 1 
Q QLOB QCH QROB ALOB ACH AROB yOL T~A 

1 TIME VLDB VCH ~ROB )(NL XNCH XNR ,iTN ELMI ~ ) SLOPE xLOBL XLCH ~LUBR I TRIAL lDC IcONT CORAR TOPwID 

) 
26,20 9,46 673,86 t7C,31 C,OC 673,BB 0,02 0,13 0,02 J 

8 BC, 83, 271, 526, 99, 134, B17, 1850, 644, 

) 
6,8B 0,83 2,02 U,b4 0,0B5 0,065 0,085 0,06 664,40 J 0,000625 140, 140, 140, 2 B I 0,00 675,27 

) CCHV• 0,100 CEH~= C,300 J 
3280 CROSS SECTION ExTE~DED 0,94 FEET 

) , 
26,50 8,64 674,44 672,66 0 • 0 C, 674,44 0,00 0,55 o,oo 

) 880, 103, 114, 664, 36B, 151, 1863, 19 OIi, 676, , 
7,84 0,2B o,76 0,36 0,085 0°065 0,085 0,06 665,80 

0,000180 1460, 14C,O, 136t, 3 9 1 o,oo 1381,32 

) ) 
CCHV• 0,100 CEHV" (1,300 

) 3265 DI~IOED FLO~ ) 

) 26190 7,53 t,77,43 f>7'1, 32 0,00 677,63 0,20 3,14 0,06 ) 650, 39, 553, 57, 26, 144, 3B, 1969, 712, 
8,01 1,43 3,85 1,52 0,0B5 0,065 0,085 0,06 669,90 

) 0,002732 2200, 2150, 2160, 4 14 1 0,00 71,64 ) 

) ,cHv .. 0,300 CEH~" 0,500 ) 
NORMAL RRIDGE,NRD• 0 MIN ELTRIJ" 660,90 MAX ELLC= 679,lO 

) 27,oo 7,B2 677,52 673,46 0•00 677,73 0,21 o,o9 0 IO 1 
) 

650, O, 6~0, D, D • 175, o, !969, 712, 

) 8,01 o,oo 3,72 o,oo O,Ob~ 0,035 0,065 0,06 669,70 ) 0,000984 5o, 50, 50, 2 19 1 0,00 26,00 

) CCHV" 0,100 CfHV= (J,300 ) 

27,10 !i • t!O 677,60 b7'l,77 0,00 677,B4 0,04 0,09 0,02 

) 650, 0, 0, t>SO, 0, 0, 406, 1969, 713, ) 8,02 0,00 0,00 1,60 0,065 0,065 0,085 0,06 669,00 
0,002710 50, so, so. 3 14 1 0,00 342,01 

) ) 

CCHV• 0,100 CEHV• 0,300 

) 
3265 DIVIDED FLO~ ) 

) 3280 CROSS ~EtTIUN ExTENuED 2,111 FEET ~ ) 

) 
27,QU iU.b4 679,04 t,73,72 0,00 b79,b4 0,00 1,BO 0,00 

) 650, 44b, I t!tl, lb, 2035, 299, 91, 2011 • 736, 
9,10 0,22 o,63 LI ,1 tl u,oss 0°065 0,085 0,06 669,00 

) 
0,000052 1240, 143l), 146[), 3 12 1 0,00 1229,67 , ) 

) CCHV• 0,3UO CEHV= u,soo ) 
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) SECNO DEPT rt cwSEL cRiws WSEl'"K ~G HV HL OTHER LOSS ) 
Q QLOB QCH QRuB Al.01B ACH ARDB V Ol. TWA 

1 TIME V l.08 VCH VROB XNL XNCH XNR wTN ELMIN 
~~- ) SLOPE XLOtlL XLCrl XLLlBR ITRlAL lOC ICONT CORAR TOPWIO ~ 

) l , O l 9,37 679,62 672,66 0,00 67~.oi' o,o!> 1),01 0,02 ) 
fi 5 0, 103, 547, J, II l 7, 287 .. o, 2013, 737, 

) 
Q, 1 0 0, 2 'i 1, 91 u,uo u,nos o,011~; 0,065 0,06 670,25 

) 0,000320 ,o. 3J, Ju, 3 !l 1 0,00 1171,79 

) ) 
1645 l~T SEC ALIOEO ~y ~AlSl~5 iEC 1 , 0 l • 1,250FT A~O ~ULTIPLYING BY 0,504 

) 26,()0 6,04 679,54 6,75,JO 0,00 660,0IJ 0,46 0,12 0,21 ) 
650, 0, 650. 0, 0 • 11 9 ,, o, 2013, 731, 

) 9,to u,oo 5,45 0,00 0,065 0,041; 0,065 0,06 671,50 ) 0,007624 30, 30, Jo, 2 11[1 1 ~4,47 15,40 

) CCHV:a 0,100 CEHV= 0,300 ) 

) 3265 DIVIDED Fl. •~ 
) 

3260 CROSS SECTIO~ ExT£~DED 0,42 FEET 

) ) 

26,10 9,32 680,32 e,76, 11 o,oo 660,3;2 o,oo 0,26 o,o5 
) 650, 500, 91, 59, 206(), 190, 371), 2015, 739, ) 11,18 0 I 2 lj I), 4 6 0 '16 0,060 0 I 061J 0,060 0,06 671,00 

0,000047 7 '.). 7 I.) I 70, 2 11 l 0,00 1292,22 
) ) 

CCHV • 0,100 CEHV • 0,300 

) 
3265 DIVIDED FLO~ ) 

) 26,60 7 I 61') 1>83,26 f,8Q,65 o,oo 083,3,~ o, o9 2,99 0,03 ) 650, l • 386, 262, 5, 136, 186, 2116, 781, 
9,55 0,27 c,64 1,111 0,060 0,060 o,oao 0,06 675,60 

) 0,00192'1 2960, ,HOO, 2860, 4 15 l 0,00 138 • 97 ) 

) CCHV • 0,11)() CEHV• 0,300 
) 

3265 DIVIDED FLOW 

) 3260 CROSS SECTIUN ExTENDED 0,59 FEET ) 

) 26,90 9,18 686,68 682,24 o,oo 080,911 0,06 3,59 o,oo ) 
520, 12. 464, 45, 28, 231, 120, 2135, 801, 

) 
9,91 0.42 i. 01 U ,37 0,060 0,065 0,060 0,06 6,77,10 

) 0,001061 2350, 2quo, 2.325, 4 11 l 0,00 3,70,91 

) CCHV• 0,3UU CEHV= u,500 ) 

) ) 

) ) 



) SECNO DEPTH C;,SEL CR! WS r4SELK EG HV HL OTHER LOSS ' Q QLOB QCH Q~OB AL08 ACH AROB vOL TWA 

) 
TIME \/LOB VCH VROB XNL XNCH XNR 111TN ELMIN 

' SLOPE Xl.OBL. XLCH XL • BR !TRIAL lDC IC •NT CORAR T• pWID 

) ') 

NO~MAL ~RIO&E,N~O= J Ml~ ELTRO= 692.B0 MAX ELLC• 666,90 

) 29,00 l:i, 52 6tl6, 92 6dc!,04 O, • O bB7,26 o,33 0,1B 0,14 
') 

520, 0, 520, o. o. 11 2 , o, 2136, B01, 

) 
9,92 0,00 4, !> 3 0,00 0,060 0,035 0,060 0,06 678,110 ') 

0,0.>3363 80, ~o. BO, 2 12 1 •o,3o 13,20 

) CCHV" 0,100 CEHVc 0,.30D 
) 

) 3265 DIVIDE• FLO~ ) 

3280 CROSS S[CT10N E•TENOED 0,41 FEET 

) ) 

29,10 B,71 6B7,41 682,42 0,00 687,44 o,ol 0, 16 0,03 

) 5 2 0 • 11. 384, 119, 45, 223, 2115, 2136. 801, ) 
9,93 o,37 1.12 0,49 0, 080 0,060 0,080 0,06 678,70 

0,000547 BO, dO, Bo, 2 8 1 o,oo 417,62 

) ) 

CCHV• 0,100 CEHV• 0,300 

) 3265 DIVIDED FLO" 
) 

) 29,90 8,3B 687,58 e,82,61 0•00 687,63 o,o5 Oo19 o,oo ) 
520, o. 513, 7, O, 288, lo, 2139, B OIi, 
9,98 o-oo 1,78 0,24 0,080 0,060 0,080 0,06 679,20 

) 0•00061B 2 4 ll, 320• 400, 2 1 1 1 0,00 149,83 ) 

) CCHV• 0.300 CErlV• o.:>oo ) 

NORMAL BRIQGE•NRU• 0 ~IN EL.TRD• 690,90 MAX ELLC• 687,40 

) 
30,00 8,20 6B7,70 683,32 o,oo bB8,15 0,45 0,32 0,20 

) 

520, 0, 520, 0, 0, 96, O• 2140, 804, 

) 
9,99 o,oo 5,40 o,oo 0,060 0,0115 0,060 0,06 679,50 ) 

0,008465 70, 70, 70, 2 12 1 •3,68 12,20 

) 
CCHV• 0.100 CEH\/• o.300 

) 

30,10 1U•3-, 6B8.57 6B3.13 0•00 688.59 0,02 o,4o o,04 

) 520, 7, 332, 1B1, 20, 230, 361, 214 0, 804, ) 
10, Ol Q,37 1 , 4 4 u,5o 0,0B5 0.065 0,085 0,06 678,20 

0,000361 85. 90. 9 0 • 2 1 1 1 o.oo 271,61 

) J 
CCHV• 0,100 CEH\/c 0,.300 

) 
3280 CROSS SECTIO~ ExTENOED 1,59 FEET ) 

) ) 

) ) 



- -, 
I 

) SECNO DEP•TH CWSEI. cRiws WSELK EG >IL OTHER LOSS 
J . 

HV 
Q QL•IB QCH QROB Al.OB ACH AR •B vOL TIO 

) TIME VLCIB ~c n v~Ut3 Xi•L XNCH X NR wTN El.MIN 
") Si.OPE XLUIBL XL C >i Xi.OB" IIRIAL IOC lC01'4T CORAR TOP,H D 

) 30,50 El, 3 9 688,89 68<+,53 0 • uo 088,8,j :J • 00 0,30 '), 00 ") 
520, ~. 2 j. C, l 11 37. 2 38 I, 186, 336, ~201, 8 31 , 

) 
12,22 Cl,18 o,3:3 u, 11 0,085 0,075 0,085 0,06 680,50 

1 0,000030 15i2o. 151 0 .• \4110, 3 12 l 0,00 1299,Bt, 

) CCHV= 0,100 C:EHv= O,JOO ) 

) 3265 DIV!OED FLO~ 
) 

3280 CROSS SECTION EXTENDED 1,55 Ft::ET 

) - -") . 
30,90 6,05 686,95 6B7,o5 0,00 688,95 o,oo 0,06 O,OO 

) 520, ~111 , 62 ., 47, J 936, 142, 306, 2280, 8 71 , 
) l 3 • 7 8 O • 2 1 Q o 4 I~ ;, , l 5 C,OB5 0,075 0,085 0,06 662,90 

0,000063 1il20, 1280, 1220. 3 9 1 0,00 1403,Bo 
) ) 

~C>IV• 0,300 C:EHV= 0,500 ---) 1645 INT SEC AODED BY RAISING SEC 31,00, •0,100FT AND MULTIPLylNG BY 1,564 ,) 

) 1 • 0 l Si• 9 o 688.90 686,63 o,oo 689,31 o,41 Ool5 o, 20 

" ) 520, o. 520, 0, 0, 101 , o, 2282, 672, "· 13,78 o.oo 5, 1 I~ U,00 u,065 0, 055 0,065 0,06 663,00 
) 0,006765 48, 45, 43, 2 15 1 0,00 20,33 

\ ) 

) 1645 INT SEC AUDEO BY RAISING SEC 1 , 01, 0,100FT AND MULTIPLylNG BY 0,639 ) 

) 31 • 00 6, 11 689,2:1 687,68 o,oo o90,13 0,92 o,57 o,26 ) 520, L), 520, 0, 0, 67, o, 2282, 672, 
13,78 0•00 7, 71 o,oo 0,01>5 0,055 O, i)65 0,06 683,10 

) 0,018379 48, 45, 43, 2 11 1 0,00 13,00 ) 

) CCHV= 0,100 C:EHVs 0,301D 
) 

1645 INT SEC AUDlD BY ~AISING SEC 31, 10, 1,200FT AND MULTIPLyING BY 0,905 

J ) 

3265 DIVIDED FLOW 

) 
3280 CRDSS SECIIUN ExTENUEO 0,09 FEET ) 

J ) 

3301 HV CHANGED MORE THAN rlVINS 
) ) 

) ) 

) ) 



') SEC,~0 OEPTrl CwSEI. CRI~:. WSEI.K t.G HV Hi. OTHER LOSS ' Q Qi.DB QCH QROB Ai.OB ACH AROB vOL TWA 

) TIME VL •B V C rl VR•B XNL )(NCH XNR ,i TN ELMIN ,, 
SLOPE Xi.DBL Xi.CH XLOBR I rRIAL lDC ICONT CORf<R TOP~ID 

) l, O l B, 6 \I 691),59 686,71 0,00 090,60 0,00 0,37 0,09 
'") 

520• 2B4, Bl, 155, 1067, 122, 536, 2283, B 7 3, 

) I 3, 131 0,27 0,66 IJ, 2 9 0,085 0,075 0,085 0,06 681,90 •') 
0,000115 40, 4:), 40, 3 B l 0,00 1473,56 --

1' 

) ) 

1645 INT SEC ADDEO BY RAISING SEC 1 , 01, •1,200FT AND MULTIPLylNG BY 1,105 7. / '-1 > 

) " ~) ~ . ) 3280 CROSS SEClIO~ EXTENOED 1,30 FEET l J - . , ~ 
~ 

_ _/)I/;,~,: 
... - ✓-,~ 

) ~-
I , , -+,,,;, - : q, 

') ·, ,._ r I 
,, 

31,1(! 11,110 6110,60 685,32 o,oo 690,60 o,oo I 0,00 0,00 
~I 520• 331• 43, 146, 2734, 159, 1015, 2285, 874, 

13,89 Ool2 0,27 0, 14 0,085 0,075 o,c;85 0,06 680,70 I 
) 

0,000015 40, 40, 40, 2 e 1 0,00 1747,02 
') 

/ 

) 
-, : " 

) '1 - . 
CCH\I• 0,100 CEHV= 0,300 I ' \ 't 

31,60 7,41 690, 7·1 687,51 o,oo o90,72 o,oo 0,12 o,oo i ~l t'- ~ ~ • 

520• 270, 110, 140, 9&-5. 151, 543, 2-3-5 7, 914, 
_,.., .J ..... ,._....,{7-

) '", 0 ,, ~ ) 14,74 J,27 0,73 0,26 0,085 0,075 0,065 0,06 683,30 1::). I . : ,,i'i,J 
0,000191 1080, 1150, 1180, 4 1 1 1 0,00 1387,40 " 

/· v ti l ) ) 
\ 9'0 I 

CCHV • 0,100 CEHV• 0,300 ,/)' 
' <z 0 

) 
3265 DIVIDED FLOW 

(./Y ,)• ) 

) 31,90 6,40 691,60, 689,05 0,00 691,64 0,03 0,91 0,01 .) 
520• 53, 258, 209, 118, 131, 301, 2382, 938, 

14,95 o,45 1,96 o,69 0,085 O• 075 0,085 0,06 685,20 

) 0,001727 960, 960, 940, 4 1 1 1 0•00 795,98 ) 

) CCH\111 0,3t!O CEHV= 0,500 ) 

NORMAL BR!OGE•NRD • 2 Ml~ ELTRD • 693,00 MAX ELLC • 691,B0 

) 32,00 6,36 691046 69'0, 88 0•00 693,81L 2,38 1,03 1ol7 
) 

52 O • O• 520• o, o, 42, O• 2382, 938, 
l ) 14,95 o,oo 12,38 0,00 0,065 0,045 0,065 0,06 685,lO - ~ ) 

0,049921 40, 40, 40, 2 9 1 0,00 6,60 

J CCHv= 0,100 C~Hv= 0,300 ~- ) 

) 1645 INT SEC ADDED BY RAISING SE~ 32,10, •0,075,T AND MULTTPLyING BY 0,493 ) 

3280 CROSS 5ECTION EXTEN~ED 1,37 FEET 

) ) 

) J301 HV CHANGED MONE THA~ HVIN5 J 

) ) 



) SEC!\10 DEF•TH cwsEL. CRlWS ~SEL.K l:.G HV HL. OTHER L.OSS ' Q QL.OIB QCH QROB ALOB ACH AROB vOL TWA 
) TI ME vLCll'l VCH VROB XN L. XNCH XNR wTN EL.MI!\I 

' SLOPE XL •IBL XLCH XL0BR lTRlAL. !DC I COIIIT CORAR TOPWID 

) 
1 • 01 r;, • 27 6114,3'1 690,73 0,00 694,39 0,00 0,31 0,24 ' 520, t:!3Y • 40,. 241, 1065, 108. 894, 2382, 9 39, 

) 
14,96 0.22 O, 3 i' 0,27 o.085 0,075 0,085 0,06 685,13 

') 0,000039 1 3, l 3" 13, 3 10 1 o.oo 661.88 

) ) 

1645 IIIIT SEC ADDE~ BY RAISING SEC 1 • 01, 0,025fT AND MULTIPL,yING BY 1,342 
) 

3280 CROSS SECTION ExTE!\IDED 1,34 FEET \ ) 

, ~' 

' ) , 

1.02 11,24 694,3•~ 690.53 0,00 694.39 0,00 0,00 o.oo 
520• 237, 4 3 ,, 240, 1417, 1115, 1191, 2383, 939, 

) 14.98 (), l 7 0, 3iJ 0,20 0,085 0,075 0,085 0,06 685, 15 ') 0,000022 13, 1 3 ·• 13, 2 9 1 0,00 887,61 

) ) 
1645 INT SEC ADDED BY RAISING SEC 1, 02, 0,025fT AND MUL.TIPL.yING BY 1,255 

) J280 CROSS SECTID!\I EXTE~DED 1,32 FEET :) 

) 1,03 \1, 22 694,3•~ 690,41 o,oo 694,39 o,oo 0,00 o,oo ',) 
520. ,~ 3 6. 45 .• 239, 1762. 181 , 1484, 2384, 939, 

) 15,00 0,13 0, 21) 0,16 0,085 0,075 0,085 0,06 685,18 
/ ) 0,000014 13, l 3, 1 3, 2 8 1 o,oo 1112,93 

) ) 

1645 INT SEC AUOED BY RAISING SEC 1 , 0 3, 0,025FT AND MUL.TIPL,yING BY 1,203 
) 

3260 CROSS SECTION ExTENDED 1,29 FEET ) 

) 32,10 9,19 694,3 1~ 688,90 o,oo 694,IIO o,oo 0,00 o,oo .) 
520, ,! 3 5, 46, 239, 2100, 217, 1773, 2385, 939, 

) 15,03 () I 11 0 I 2 :1 0,13 0,085 0,075 0,085 0,06 685,20 
) 0,000010 13, 13, 13, 2 14 1 0,00 1337,85 

J CCHva 0,100 C:EHII: o. 3010 ) 

J J265 DIVIDED FL•N 
) 

32.50 () • 0 6 695.11,~ 693.83 o,oo 695,46 0,01 1.07 o,oo 
) 

520, ,, 01 • 119, o. 941, 116. o, 2605, 1019, 
) 16,88 () I /j 3 1,03 O, 11 0,130 0,075 0,130 0.06 689.40 

0•000558 31>60. 4000• 3760, 6 20 1 o.oo 522,18 

) ) 

CCHVa 0.100 C:EHV: 0,30,0 

) 3265 DIVIDED FL •~ ) 

) ) 



) SECNO DEf'TH C~SEL. CRiwS "'SEL.1< E'li HV HL. OTH[R L.OSS J 
Q QL.DB QCH QROl:l AL.OB ACH AROB yOL. TWA 

) TIME VL.08 VCl'i VROB XNL. Xl~CH XNR wTN El.MIN 

' SL.OPE XL.DBL. XL.CH XL.OBR !TRIAL. l DC IcONT CORAR TOPldD 

) 32.BO 7 ol2 704-8?. 701,71 0 • 00 7011,97 0, 15 9,46 0,04 ') 

370, 5. 361 , 4, 1 a. 115, 1 0, 2660, 1o,49, 
) 

17,2~• D • 2 7 3,14 0,43 0,1:30 0,075 0,130 0,06 697,70 
') 0,00401i' 3'160, 4140, 4060• 10 11 1 0,00 132,65 

) CC~l\ls (),300 CEHV= 0,500 ) 

) 3265 DIVIDED FLO"' 
) 

) NORMAi. BRIOGE,NRO • 5 MIN ELTRD• 709,60 '4AX ELL.C• 707,20 
') 

33,oo ':,, 77 ro6,o7 7013,93 o, 100 706,19 0,12 1,21 0,01 
) 37 O" 176, 194, o, 25 3, 52, 0• 2662, 1050, ') 17,28 io,7() 3,/3 o,oo 1.),110 0,045 Ool 10 0,06 7oo,3o 

0,,00467,! :265, 2 ti O • 260, 4 12 l ·2,95 435,36 
) ') 

cc,tvs 0,100 CEHV" 0,300 
) 

3265 DIVIDED FLO~ ) 

) 3280 CROSS SECTION EXTENDED 1,66 FEET 
' ) 

) 33, 1() 16. 06 7 06 ,36 7c12,31 0°00 706,36 o,oo 0,16 0, 01 ) 37 0" .3 36, 34, O• 173'5, 123, 0• 2663, 1051, 
17,3i' 0,19 0,27 0,00 0,065 0,065 0,01B5 0,06 700,30 

) 0" 0000211 65, 65, 65, 2 111 1 o,oo 656,28 ,) 

) 
cc,w .. !), 100 CEHV• 0,300 

') 
3265 DIVIDED FLO~ 

) 33, 3() 4, 12 711,32 71,0,79 0,00 711,56 0,23 5,12 0,07 ) 

3 7 o" 127, 2112, 1. 78, 52, 1. 2682, 1059, 
) 11,41, 1,62 4,63 1,00 0, 1 00 0,070 0,100 0,06 707,20 ) 0 .. 01176,2 840, 865, 840, 8 111 l 0,00 109,31 

) CC •i\l• 0,100 CEHv• 0,300 ) 
33, Ii c, s,17 725,97 7,!5,35 o,oo 726,011 o,, o7 111,117 0°02 

) 37 O ,, 176, 144, 47, 1116, 46, II 4 • 2669, 1064, ) 17,613 1, 22 3 ,17 1, 07 0,100 0,070 O,l,00 0,06 720,60 
0 .. 005180 1400, 2150, l. 520, 11 1 3 l 0,00 162,66 

) ) 

CC •• vs 0,300 CEHVs 0,500 

) 3265 DIVIDED FL.Ow ) 

) 3280 CROSS SECTION EXTENDED 1,46 FEET 
) 

) ;-



' SECNO DEPTh C wSEL CRlws WSELI( t.G HV HL OTHEFI LOSS 
Q QL08 QCH QRll8 ALOB ACH IIROB vOL TWA 

) TIME VLDB VCH VROB XNL /INCH )(NR ~TN ELMIII 
') SLOPE XLDBL Xi.CH XL • BR ITRIAI. IDC JI CDl'lT CllRAR TOPWll D 

) J 
NORMAL BRID~E,NRDs 3 ~I~ ELTRD• 7211,00 MAX ELi.C• 724,70 

) 33,50 5,39 726,39 726,06 0,00 726,54 0,15 (). "6 0 • ()4 ) 
370, 2118, 122, o. 113, 27. O• 2119 O • 10641, 

) 17,69 2,18 4,53 o,oo 0,080 0,045 0,080 (),06 721,()0 
) 0,013403 so. so. so, 2 1 7 l ••1. 69 146,117 

) CCHVs O, 100 CEHV• 0,300 ') 

1 3265 DIVIDED FLOW 
') 

33,6,0 e,,54 727,34 725,36 o,oo 727,35 0,01 il • 79 o. ()1 

) 37 01 • 213, 82, 75. 316, 62, 131• 21~90, 1061l, 
') 17,7'3 o,68 1,32 0,57 0 ,100 o, 070 0,100 IJ, 06 720,l~O 

0,0005~16 120. 110 • 95, 3 13 l 10, 00 230, :n 
) J 

CCHV• 0, 100 CEHv •, 0,300 
) 33,~10 3,3o 73Q,90 729,94 o,oo 731,o3 Q,13 3,65 o, 104 ') 3 7 Cl, 3, 265, 102. 3, e 1 I 6 3 • 21~96, 10&:r. 

11.e12 0,97 3,26 1,62 0,100 0,070 0,100 ,o. 06 727,1~0 
) 0•0068~19 760, 1080, 700, II 11 1 10• 00 1e.:u _) 

) 33.~11 4,2] 731,21 729,35 o,oo 731,26 Q,Qb ,o, 22 O• 101 ) 3 7 (), 5. 242, 1:23, 7. 110, 103, U,97, 106 '7, 
17,El3 0,73 2-19 1 • 20 0,100 o. 070 0,100 10, 06 727,100 

) o, 0020!18 so. so. so. 3 5 1 0,00 62,1s9 
) 

~ 

) CCHV• 0,300 CEHV" 0,500 
) 

1645 INT SEC ADDED BY RAISING SEC 34,0l, 0,400rT ANO MULTIPLyING SY 2 • s:zo 
) 

1 • () 1 4,34 731,14 7211,96 o,oo 731,42 0,26 0,05 0.tl 
) 

370, o. 370, 0. o. e6, 0• 2697, 106'7, 
) 

17,113 1.1,00 4,22 o.oo o.060 0,045 o.060 0,06 726,IBO 
J 0,0037,!3 l 7 • 11. 1 7, 2 11 l o.oo 20,16 

) ) 
1645 INT SEt ADDED BV RAISING SEC l • 01, •0,200FT ANO MULTIPLyING BY 0,698 ( ) ) 1 • 02 4,52 731 -12 729,37 O,OO 731,64 0,53 0,10 Oo12 

371), o. 370, 0, 0. 64, o. 2697, 1067, 
) 

11.1,3 0,00 5,62 o,oo 0,080 0,045 0,080 0,06 726,60 
) o. 001101~2 17, 17, 17. 2 11 1 0,00 14,06 

J ) 
16115 INT SEt ADDED BY RAISING SEC 1 • 02, •0,200FT AND MULTIPLylNG BY o,568 ---

) ,) 

) ) 



) SECND DEPTH C~SEL CRIWS WSELK Eli HV HL OTHER LOSS 
') 

w QL DB c,CH i;iROB ALDB ACH ARDB VOL TWA 

) 
TIME VLOB VCH VROB XNL xNCH XNR wTN ELMIN ·, 
SLOPE XLDBL XLCH XL• BR !TRIAL IDC IcDNT CORAR TOPwID 

) 34,ol 4, 5 J 73o,93 730,45 O,OO 732,55 I, 6 3 o,36 o,ss 
) 

370, O, 370, 0, 0. 3t.,. o, 2697, 1067, 

) 
17,83 o,oo 10,24 o,oo 0,080 0,045 0,080 0,06 7211,40 J 

0,035254 I 7 , I 7, 1 7, 0 11 1 0,00 8,00 

) 
~CHV• 0,100 CEHV= 0,300 

) 

) 
1645 INT SEC ADDED BV RAISING SEC 34,10, •0,375FT AND MULTJPLylNG BY 1,000 

' ----
) 3265 DIVIDED FLOW ) 

1,01 f>,62 733, 15 730,03 o,oo 7J3,16 0,02 0,45 0 • 16 

) 370, o, O, 370, O, o, 375, 2697, 1067, ) 
17,84 0,00 0,00 0,99 0,080 0,055 0,080 0,06 726,52 I 

0,000S63 25, 25, 25, 2 9 1 0,00 1113,95 

) ) 

) 
1645 INT SEC ADDED BY RAISING SEC 1,01, 0,125FT AND MULTIPLylNG BY 1,000 ) 

) 3265 DIVIDED FLOW .) 

1,02 b,51 733,11> 730,12 o,oo 733,18 0,02 0,01 0,00 

) 370, 0, 0, 370, 0, o, 359, 2697, 1067, ) 
17,85 0,00 0,00 1,03 C/,080 0,055 0,080 0,06 726,65 

0,000632 25, 25, 25, 2 5 1 o,oo 140,67 / 

) J 
! 
\ 

1645 INT SEC ADDED By RAISING SEC 1,02, 0,125rT AND MULTIPLyING BY 1,000 I 
) ) \ 

) J265 DivIDEU •LOW .J 
1,03 6,4o 733,18 730,27 o,oo 733,20 0,02 0,02 0,00 I 

) 370, o, O, 370, 0, o, 343, 2697, 1067, 

--__) ) 
17,85 0,00 0,00 1,0B 0,080 0,055 0,080 0,06 726,77 

0,000707 25, 25, 25, 2 !, 1 0,00 137,54 
/ 

) ) 

J 1645 INT SE~ ADDED BV RAISING SEC l,03, 0,125rT AND MULTIPLvING BY 1,000 ) 

) J265 DIVIDED FLOW J 

34,10 6,30 733,20 730,38 o,oo 733,22 0,02 0,02 o,oo 

J 37n, 0, 0, 370, 0, 0. 329, 2698, 1067, ) 
17,86 0,00 0,00 1 , 1 3 0,080 0,055 0,080 0,06 726,90 

0,000792 25, 2 5, 25, 2 5 l 0,00 134,50 

) ) 

~CHVs 0,100 CE.Hv= 0,300 

) 3265 DIVIDEU rLOW 
) 
-~' 



' SECNO DEf'TH CrlSEL CRIWS WSELK EG HV HL OTHER LOSS ') 
Q QLllB QCH QROB ALOB ACH AROB vDL TWA 

) TIME VLLJB VCH VROB XNL XNCH XNR wTN ELMIN 

' 
SLOPE XLllBL XLCH XLDBR !TRIAL !DC !CONT CORAR TOPWIO 

') 
34.9(/ 4 • 0 4 742,94 742.21> 0•00 743.13 Otl9 9.86 0,05 ') 

310• 66, 220, 24. 49. 54. 18, 2706. 1072, 
) 18.00 1,36 4.11 1,28 0,100 0,070 0,100 0,06 738,90 

) 0•010721 l 564 • 1770, 1600. 10 1 1 1 o,oo 131.58 

) 
CCHV• 0,300 CEHVs o.soo ) 

) NORMAL BRioGE,NRu• 0 MIN ELTRD• 745,50 MA)( ELLC"' 743.70 
) 

35,oo ~.65 743,45 740,98 0•00 743,96 0•51 o,67 Ool6 
) 310. o. 310• O, o. 54, o, 2706, 1072, 

") 18.0l 0,00 5,72 O,OO C,,080 0,045 0,080 0,06 737,80 
0,008410 120, 10. 60. 3 15 1 OoOO 9,60 

) 
") 

CCHV • 0.100 CEHV • 0,30() 
) 

3265 DIVIDED FLOW ) 

) 35•10 5o4o 74403(1 742026 0•00 71111032 0,02 o,31 o,o5 
) 31(), 129. 1.24, 57, 228, 81, 96, 2706, 1073, 

18.03 o,57 1,53 0,59 0.100 0,070 0,100 0,06 738,90 
) 0,000857 65. 70, 65, z 8 1 0,00 2711,22 

) 

) 
) 

) 
J 

) 
) 

) 
) 

) 
) 

) 
) 

J 
) 

) 
) 

) 
) 

J 
) 

) 
J ______ " ___ __.,__ -- - - -- ..,......_-:a...-.-...__.......,_ _________ ~- --



1) COUNTY: _..,_/d;::...t;;;;:;,_AJ____,;., _______ _ 
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3) WATFRCnURSE: 
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J) 

1 

) 

) 

_) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

J 

J 

) 

J 

J 

) 

1 l00•YEAR FREQUENCY FLOOD PROFILE 
2 SECTION 9,5 CGRAMO RIVER) TO SE~TION 15 0 86 
3 BUCK CREEK WA,TERSH!cD t<ENT COIJNTY MICMIG,AN 

Jl ICHECK INQ N :[ NV 

•o, • n, ·o, 

J2 NPROf IPLOT Pl~FVS 

21, .. 0. .. n • 

CCHV• 0,100 CEHV • 0,300 
3280 CROSS SECTION EXTENDED 

SECNO 
Q 
TIME 
SLDP!c 

9,'§o 
350,0 • 

O, 100 
0,000011 

Dt:PTH 
01.0B 
Vt.DB 
XI.DBL 

t7 • 5o 
984. 
0,25 

O• 

CwSEL 
QCH 
VCH 
XLCH 

6 02.40 
3619. 
o,6p 

n, 

3280 CROSS SECTION EXTENDED 

9,53 
3500• 
0,17 

0,000019 

17,011 
969. 
o,26 
200. 

602.00 
376. 
o,63 
210. 

3280 CROSS sEcTION EXTENOEO 

9,,55 
35 c,o, 

o,, 23 
o, oooc,20 

16,94 
965. 
0 • 27 
To, 

6 02, 40 
379. 
o,64 
To. 

3280 CROSS SECTION EXTENDED 

9,57 
3500• 

0,26 
0,000020 

16.ee 
962, 
0 ,21 

35. 

CCHV• 0,300 CEH\I',. 

3265 OivIDEO FLOW 

6 n2 , 41 
38n, 
Cl• 64 

35, 

o,,500 

TOIR STRT 

·o: •0,000000 

YSECV XSECH 

•o: "0,000001, 

13:1c1 l'EET 

CRTWS 
QROR 
VROR 
XL0RR 

59 O• 5 3 
21!17 • 
0,,9 .. 

n, 

WSELt< 
ALOB 
XNL 
ITRIAL 

6 02. 4 0 
3919, 
0,110 

0 

12:68 l'EET 

590.911 
,154, 
o,,o 
?nn • 

o.oo 
3682 • 

0,110 
0 

12',54 rEET 

501,10, 
2157, 

n,31 
7;:,. 

(I, 00 
3t,o4, 
0,,110 

0 

12:~18 rEET 

591,tci 
2158 .. 
n,,I 

3 o;" 

,,. 00 
3~>65, 
0"110 

0 

f' G 
ACH 
xNcH 
IDc 

602,40 
616 • 

0.065 
19 

602,41 
601• 

0,065 
r 
~ 

602,41 
596, 

0.065 
5 

602,41 
593, 

0,065 
5 

METRIC 

,. 0, 00 

IF'N 

'"0,00 

HV 
ARDB 
XNR 
IcDNT 

O,Oo 
1341, 
0,110 

1 

o,oo 
1087. 
o, 11 O 

1 

0,00 
1003, 
0,110 

1 

0~00 
6961, 
0,110 

1 

NORMAL BRloGE,NRD= 0 MIN ELTRn. ~08 • ?0 MAX ELLC • 604,10 

9,90 16,611 60:~029 593,54 o.oo 602,~i5 0,26 

BAUERL.E 
03/31/1'2 

HVINS 

•t.o 

•o.o 

HL 
VOL 
WTN 

CORAi~ 

0•00 
n, 

0 • 00 
0,00 

o.oo 
54, 

0,07 
o. o,o 

0 • CIO 
7 ~·. 

o, ci7 
0 • 00 

0, 1)0 
8 'I. 

O• 107 
O, ,oo 

0,02 

Q 

3500. 

-r,. 

WSEL 

6102.400 

,.o,ooo 

OTHER LOSS 
TWA 
ELMll'l 
TOP>1ID 

o.no ,, . 
584,90 

1218, 00 

0,00 
6. 

5Bl5 • 32 
1208,711 

o.oo 
" . 5115,46 

121,5,66 

0,00 
'I • 

585,'53 
1204.12 

o.t3 

fQ 

•o,ooo 

JTRACE 

•01 • 000 

., 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

} 

} 

} 

) 

) 

J 

J 

J 

) 

) 

) 



) 

1 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

J 

) 

) 

) 

3500,, 
0,26 

0,000913 

O, 
o,oo 

35, 

3500, 
4,08 

35, 

3280 CROSS SECTION EITFNDEO 

0• 
o,no 
,5, 

o. 
o,o9o 

2 

4:03 rEET 

858, 
0,035 

15, 

0, 
o,o9o 

t 

e•s. 
O, ()6 

O, 10O 

9, 
585,60 

86,40 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



) 

) 

) 

) 

) 

) 

1 

) 

) 

) 

) 

) 

) 

) 

,) 

) 

J 

J 

J 

J 

) 

) 

SECNO 
Q 

TIME 
SLOPE 

9,91 
3500, 

0,29 
0,000023 

DEPTH 
QLOB 
VLOB 
XLOBL 

16,93 
1471. 

0,29 
35. 

CW S E'.L 
QCH 
VCH 
XLC •! 

6n2.64 
461, 
0 • 60 
35, 

CCHV • 0,100 CEHV= o.300 
3280 CROSS SECTION EXTENOEO 

9,93 
3500, 

0,12 
0,000024 

16,83 
111111. 

o,29 
35 • 

6n2 • 64 
464. 
0 • 61 

35. 

3280 CROSS SECTION EXTENDED 

9,95 
35oo• 

o,39 
0,000025 

16,65 
148 0• 

0•30 
75. 

6n2,65 
4 ·r I, 
o,62 

·75 • 

3280 CROSS sEcTION EXTENOEO 

9,9T 
350o• 

0,11s 
0,000025 

16.65 
148 O• 
0,10 
Ts. 

CCHV • 0,300 CEHV • 

3265 DIVIDED FLOW 

602,65 
4 T 1 • 
0,62 
75, 

n.500 

CR[WS 
QROI! 
VROI! 
XLOl!R 

593.,6 
15~8, 
n.,5 
l5, 

WSELK 
ALOB 
XNL 
ITRIAL 

0,00 
5 n5 I, 
0,110 

2 

,',9,4 F'EEr 

593 • 4CI 
156,. 

o·. ,~, 
3'5. 

0,00 
'5 o 02. 
0,110 

! 

3 •. 1'5 rEET 

593,6~ 
15~9, 
o,,s 

1'5, 

0,00 
49 O 1 • 
0 • 11 0 

0 

3: 1'6 F'EET 

593,60 
1549 • 

• r o.,~ 
T'5 • 

o,oo 
4902, 
0.110 

0 

EG 
ACH 
XNCH 
IDc 

602.65 
7To. 

0,065 
lo 

602,65 
765, 

0,065 
5 

602.65 
755. 

0.065 
5 

602.65 
755, 

0,065 
5 

NORMAL BRIOGE,NRD • 0 MIN ELTRD • 6l~,50 MAX ELLC • 609.60 

10•00 
3500, 

0,116 
0,000903 

16,55 
o. 

0 • 00 
75, 

6n2 • 55 
35 00, 

4 • 14 
75, 

3280 CROSS sEcTION EXTENDED 

10, 1 O 
3500• 
o,54 

0,000023 

!6,94 
1471, 

0 • 29 
90, 

6n2.94 
4 6 ! • 
01t 60 

90, 

CCHV • 0,100 CEHV • 0,300 
3280 CROSS SECTION EXTENDED 

594,'!I 
" n 11 

n. 01, 
1'5. 

0,00 
o. 

o,o9o 
2 

11: 104 rEET 

593,61~ 
15611 • 
o,,5 
9n, 

o.oo 
5n52 • 

0,110 
2 

10:04 F'EET 

602,82 
845. 

0,035 
19 

602,94 
71 o• 

0,065 
13 

H II 
AFIOR 
n1R 
J(:ONT 

0 • 00 
(\389, 
()ol10 

1 

0 • 00 
1~288. 
10,110 

1 

0,00 
1~ oT9. 
,0,110 

1 

0,00 
6081, 
0• 110 

I 

0.21 
0, 

o• o9o 
1 

o.oo 
6 392. 
O• 110 

1 

HL 
VOL 
WTN 

CORAR 

0 • 02 
91, 

0,06 
0,00 

0,00 
too, 
0,06 
0,00 

0~00 
121• 
0,06 
o,oo 

o.oo 
14 1 • 
0,06 
0 • 00 

0,03 
1s2. 
0 • 06 
0,00 

o.o4 
165 • 
0 • 06 
o.oo 

OTHER LOSS 
TWA 
ELMI~ 
TOPWID 

o.o~ 
10, 

585.71 
1100.00 

o.oo 
11. 

585,111 
1100.00 

0,00 
, 4. 

586.oo 
1100.00 

o.oo ,,. 
586.oo 

1100.00 

O.t3 
1 II • 

586ol)O 
88,~2 

0. I) 11 
2'1 • 

586,oo 
1100.00 

) 

) 

) 

) 

1 

) 

1 

) 

) 

) 

) 

) 

) 

) 

) 

J 

J 

) 

) 

) 

) 

) 





- - - . - . 

) SECNO DEPTH CWSEL CRJWS WSELI< EG HV HL OTHt~ LOSS 
) 

Q QLOB QCH QROR ALOR ACH AROB VOL TWA 

) TIME VLOB VCH VROR XNL XNCH XNR WTN ELMI'l 
SLOPE XLOBL XLCH XL ORR I TRIAL IDc I cONT CORAR TOPi!lD 

1 10190 16,74 6n2,94 593,11 0,00 602,95 O,Oo 0,01 0,1)0 
) 

3500, 2143, 532, fl?5, 6201, 729, 2741, 239, 3,,. 
) o,14 o,35 o,73 0, 10 0, ! 1 0 0,065 O• I 10 0,06 586,20 ) 

0,000028 290, 310, ::,Qn, 2 9 1 0,00 1109,'56 

) 
CCHV• 0,300 CEHVs 0,500 

) 

) NORMAL eRIOGE,NRO • 0 MIN ELTROa 1103,70 MAX ELLC• 599,80 ) 

11,00 15,88 6n2,88 593', 70 0,00 603, 31 0,44 0,15 0,22 

3500• 3500, - o, 661, o. 246, 31 , 
) O, . n • ) 

o,15 o,oo 5,29 ll,00 o, o9o 0,045 o,o9o 0,06 587,oo 
o, 005044 60, 6 o, 6n, 2 15 1 •206, 31 67,oo 

) ) 

3280 CROSS sEcTION EXTENDED l't:19 rEET 

) ) 

11 • 10 16,19 603,59 594,111 o,oo 603,60 0,00 0 • 1 5 0,13 

) 350o• 2466, 412• 62,, 6392, 483, 1894, 252, 3t, ) 
0 ,19 o,39 o,85 o,·n O• 11 0 0,065 O• 110 0•06 586,'lo 

0,000041 60, 6n, 6n, 2 t1 1 o,oo 1188,15 

) ) 

CCHV• 0,100 CEHVc o,3oo 

) 3280 CROSS SECTION EXTENDED 2~47 F'EET ) 

) 11• 9o 13, 18 6n3,68 596,47 O• 00 603,71 0, 03 O• 10 o. I) 1 J 
3500, 853, 169 3, 95A, 15 o7 • 825, 1600, 325, 45, 

o,91 o,57 2,n5 O,~O 0,110 0,065 O• 110 0,01 590,50 

J 
o,ooo3tt 450, 680, 55n, 2 15 1 0,00 1100,l)O J 

J CCHV• 0,300 CEHV• 0,500 J 
3265 DivtDED rLOW 

) 3280 CROSS sEcTION EXTENDED t •. 52 rEET J 

J J 
3301 HV CHANGED MORE THAN HVINS 

.J ) 

NORMAL BRIDGE,NRD• 3 MIN ELTRo • 603,10 "4AX ELLC• 600,20 

J 12,00 11 • 92 6n3,32 598.,5 0,00 604,39 t, 07 0,,1 0, '52 
J 

3500, 111, 315!, 2111, 127, 36 O, 196, 327, 4'5. 

J 
o,91 0,88 8,75 t , , 1 o, o9o 0,035 o,o9o 0,01 591,40 J 

0,007978 40, 4n, A;;. 2 12 ! •97,89 605, 1)6 

) 
3280 CROSS SECTION EXTENDED 1:10 l"EET 

J 

) ) 
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) SECNO DEPTH CWSEL CRIW~ WSELI< EG OT Hl~R LOSS \ HV I-IL 
Q OLOB QCH QROR ALOR ACH AROR VOL TWA 

) TIME VLOB VCI-! VROR XNL XNCH XNR WTN ELM'! "I 
) SLOPE XL08L XLCH XLORR ITRI••L IDC !CONT CORAR TOPIIID 

-, 12, 0 l 14.60 6o4,8n 5911~57 o,oo 604,81 0.02 O.tO 0, ~2 ) 

3500, 195, 669, 2 6 ,1 6 , 6 315, 397, 3330, 329, '"''• 
1 

o,92 0•31 1,74 o.79 O, t 10 0, 065 O • I IO Oo 07 590,,20 
) 0,0002114 25, 25, ,s. 2 ti I o.oo 1100, on 

) 
CCHV• 0,100 CEHV • o.3oo ) 

3280 CROSS sEcTION EXTENDED ,:st F'EET 
) ) 

12,IO 16,01 604,81 597.23 o.oo 6011,82 0,01 0,01 0 • 1'10 
) 3500, 399, 588, 25 t 3 • 1320• 11116, 41so, 332, .,1. 

) o,93 o,3o 1,32 n," 1 o. 1 l 0 0,065 O • 1 I 0 0,01 588,i,o 
0,000120 3o, 3n, 3,;, 2 5 I o.oo 1100,l'IO 

) ) 

) 3265 DIVIDED F'LOW ) 
3280 CROSS sEcTION EXTENDED 1:13 F'EET 

) ) 
12,50 10,12 604•92 598.'!7 o,oo 604,95 0.02 0,12 0,, 00 

) 3500• 294, 136 O• 18:?7, "e'9. 828, 2081, 402• ,~2. 
) leo9 0•33 1, 67 0,1111 O, 1 00 0,065 0,100 o, or 594,,20 

0,000262 620, 660, 6 ,,; • 0 11 1 0,00 1056,68 
) ) 

CCHV• 0 0 100 CEHV • 0,300 
2:02 rEEr ) 3280 CROSS sEcTION EXTENDED ) 

) 12,90 12,52 6 os, 22 599,78 0,00 605,112 0,20 o, 112 o., 1')5 ) 3500• 169, 2963, 3~9, 143, 77 3, 476, 427, :7 I , 
1'12 1, 1 e 3, 8 3 0,77 O, 016 5 O, 065 0• 1)85 o, or 592,7n 

) 0,001682 530, 440, 35 i,, 2 111 1 o,oo 632,'13 ) 

) 
3265 DIVIDED F'LDW ) 

) 3280 CROSS sEcTION EXTENDED 1:13 rEET ) 

) 12,99 t 1 , 6 3 6 05, 1 ~ 600,(,2 0,00 605,53 o,35 0,06 0,1)5 
) 3500• IOI, 3340, '". 7'9. 691, 96, 427, :r I , 

1,12 I, 28 4,83 0,61 0,065 0,065 o,n85 o,or 593,'15 

) 0,003100 25, 25, ,5. , 5 t 0,00 1133,'!8 
) 

) CCHV• 0,300 CEHV • 0,500 
3280 CROSS SECTION EXTENDED 1:116 F'EEr J 

) ) 

) ) 



) 
DEPTH 1 SECNO CWSEL CRIWS WSELK EG HV HL OTHE~ LOSS 

Q QLOB QCH ~ROR ALOB ACH AROB VOL TWA 
) TIME VLOB VCH VROI! XNL XNCH XNR WTN ELMI'I 

SLOPE XLOBL XLCH XLORR ITRIAL IOC ICONT CDRAR TOPWYD 

) 1 
NORMAL 11RIOGE,NRD • 3 ~IN ELTRn. 604.0ll ~AX ELLCa 601.70 

) 
13,oo 11.05 605.45 600.,9 0,00 605,65 0,20 0,011 0,1)4 ) 

3500, 135, 1 9 I 1, 1454, 1116, 427, 7 20, 4 28, 7, • 
) 1,13 1, 27 4, 411 2. n2 0,065 0.045 0.065 o,o7 594.40 ) 0,003271 25, 25, ,o;. , 9 I •93,75 547.94 

) 
13,01 12, 05 605,60 6 O 1. ,6 o.oo 605.74 o.14 0,08 o.rn ) 
3500, 160. 2221, 1119, 172, 605. 812. 429, 7,. 

) 1o13 o.9 3 3,67 I• ,8 0, I 00 0.065 0,075 0.01 593,55 ) 0,001797 3o, 3n: , ;, . 2 I 1 1 0,00 594.'14 

) 
CCHV• 0,100 CEHV • 0,300 ) 

13, 10 13•02 605,72 600.'51 0,00 605,79 0.01 o,o4 0 • ll 1 
) 3500, 221 • 1837, 144:,, 277, 68 1, 1234, 430, 7~. ) t.13 o, 80 2,7o 1 • 17 o, 1 no 0,065 0•075 0,07 592,70 

0,0001126 3o, 3 I). 3;; • 2 5 1 o.oo 649.-S1 
.) ) 

CCHV• 0,100 CEHV • o,3oo 
) 

3265 OiyJOEO rLOW ) 

) 32110 CROSS sEcTION EXTENDED 2: 72 rEET 
) 

j 13,30 10,13 606,43 6n3.t9 o.oo 6 06 • 4 8 0,05 O ,69 0,00 ) 3500• 145 3, 1 o9 O• 95~. 1333 • 40le 696, 4 7:,, 85, 
1,26 1, o9 2,72 1. ,e 0• 085 0.065 O• n85 O• o7 596,lo 

) 0,000916 700, 900, !Inn, 2 13 1 o,oo 851.18 ) 

) CCHV• 0,100 CEHV., 0,300 
) 3280 CROSS SECTION EXTENDED 1:10 l"EET 

) l 3, 7 O 9,oo 6 08, 7 O 61)6.~9 o.oo 608,88 0, 18 2,36 o. 04 ) 

3500, 1188, 1242, 1 n7 O• 8 oo, 253, 414, 522, 1 01, 

J 1•37 1,49 4,9o 2, 58 0.085 0,065 0,085 0.01 599.7n ) 0,003281 115 O• 1185. 1/llo• 6 5 1 0•00 829. 16 

) 
CCHV• 0,100 CEHV • 0,300 J 

J 3265 OiyJOEO rLOW 
J 

13,90 10.47 612.47 609.,5 o.oo 612.85 o.38 3.91 O. ll6 

J 3500• 666. 277 I• 6,, 518• 503. 76. 551. 121. 
) t-43 t,29 5,51 o.~3 0,085 0.065 0•085 0•07 602.00 

0,004322 910, 1060. 93n. 6 8 1 o.oo 683.1)5 
) ) 

CCHV• 0,300 CEHV • o.500 

) 3280 CROSS sEcTION r.xTENDED 1:40 F'EET 
) 



) SECNO DE:PTH cwsEL CRIWS WSFLK EG HV HL O'rHER LOSS 
1 

Q OL.0B QCH QROR ALOR ACH AROB VOL TIO 

) 
TIME VL.0B VCH VROR XNL XNCH XNR WTN ELMIN 
SLOPE XL.DBL XL.CH XL.ORR ITRIAL IOC ICONT CORAR TIJP>1ID 

) ) 

NORMAL eRIOGE,NRD • 4 MIN ELTRn • 612,,40 MAX ELLC: • 61(),70 

) t4,o,o 110•30 612,11 0 6ne>n 0,00 613,21' o,47 o, 37 O, r,5 ) 

3500,, 853, 2622, ,a, 393, 419" 29, 552, 124, 
) to43 2-17 ~-25 o,114 o, 065 o. 04!i o,n65 O• 07 602,50 ) 0,008159 60, 6 n. 6;;. 2 Hi 1 •71,01 5,44,92 

) 
14,10 111 I 1 7 613,57 6n8,oo 0,00 613,6:1 0,05 0,22 O,tl 

) 

350~1• I071, 1694, 71,. ,126, 685., 66\, 554, 1 25, 
) I• 4,4 0,81 2,47 1, p 0,0B5 0,06~! 0,085 0,07 602,40 

) O, 0005~,3 So, 5n, 54, 2 t:I 1 0,00 10·65, \6 

) 
CCHV• O,toO CEHV • 0,3100 ) 

l4,Jl0 'I Oo17 614,27 610,118 0,00 614,2" 0,01 o,66 0,00 

) 350(1• 222, 55i5, 212,, 391o 37 3,, 3806, 687, 164, ) 1 I ~19 o,57 1 I 49 n,72 0 • 08 '5 O, 06'5 0,085 o,o7 604,\0 
0• 0002117 1450, 161 n. 166n, 4 116 1 o,oo 1116,48 

) ) 

CCHV• 0,100 CEHV • 0,3100 
) t4,!i0 9,86 615,,66 613,54 0,00 615,73 0,07 1,43 0,12 ) 35 0(), 242, 8 !I l'l, 24411, 1 9 o, 245, 1612, 816, 200, 

2 • :14 1,27 3" 3 1 1 , '12 0,080 0,060 0• 080 0,01 6 05, 'IO 
) 0,0014113 1650, 18fln, t6Aii, 3 12 t 0,00 708,1)8 ) 

) 0,100 CEHV• o,:ioo CCHV• 
3280 CROSS SECTION EXTENDED 6:16 rEET ) 

) 14,59 8 I 3'5 618..\5 616,74 0,00 618,33 0,18 2,57 0, 1'14 ) 
350,0, 19 38 I 12:111. 3?fl, 761, 258, t99, 847, 2 tt, 

) 2,:11 2,55 4" 78 1,115 O, 08 0 o. 06 0 O• 080 0,01 6 ()9 I" 0 J o, 0046 1~0 820, II II O, llnn, 7 9 1 0,00 467,'14 

.) 
CCHV• 0,300 CEHVo: 0 I !)QQ 

) 

3280 CROSS SECTION FXTENDED 6:44 l'EET 
) J 

J NORMAL BRlOGE,NRDa ~ MIN ELTRO • 616,,00 MA,c ELLC• 615,20 
J 

14,60 8,64 618,44 616°,731 o,oo 618,56 0,12 o, 20 0, 1'12 

J 3500, 2234. a 33. 4,,. 114 ! , 244, 243, 848, 211, ) 2, 32 2,66 3,4t 1. 1e1 o,o7o 0,050 o,o7o 0,07 609,'IO 
0,003495 So, '5 n • I\ ,i I 2 11 1 •:,3,0II ~178,&o 

,) ) 

3280 CROSS SECTION EXTENDED 6:1,0 F"EET 
) ) 

) ) 



) 
SECNO Dl,PTH CWSEL CRIH!; WSELK EG HI/ HL OTHER LOSS 
Q QI.OB QCH !lROR ALOR ACH A!IOl'I VOL TWA 

) TIME VILOB VCH VROR XNL xNcH XNR WTN ELMI"I 
SLOPE XILOBL XLCH l!l ORR !TRIAL IOc I<:ONT CORiAR TOPWIO 

) 14,61 8,80 618,60 61(,,79' o,oo 618,73 n. 13 O,, I 6 0,00 
) 

3500, I 99 2, 1 n96, 41?• fl8 6, :,7 3. 269, 8Sn, 212. 

) 
2,32 2,25 4,02 1-..n 0, 08 0 0,060 IQ o 08 0 o .. 01 609,,,0 

) 01, 003075 5o, 5o. o;;;, 2 5 1 o .. 00 484,IS9 

) 
cc:HY• 0,100 CEHVm 0,300 

) 

3280 CROSS SECTION EXTFNOEO 2: ;,o l'EET 
) ) 

14,70 8,2n 621,50 ,,111,11:1 o,oo 621,52 0,02 2,78 0 • f) 1 

) 3500• 4, 517, 29 7 9" 8, :,97, 3052, 9 37, 2 31\ • ) 2,73 o,48 I• 14 O, c;,I~ 0,075 O, 055 O• 075 0,06 613,30 
I), 00038 I 1540, 1600. 161 ;;,. 3 1 3 I 0,00 826,12 

) ) 

CICHY • O,tOCI C[Hlls 0,300 
) 

3265 DiyIDED FLOW ) 

) 14,79 8, tt 622• 3t 62n,A8 o,OO 622•49 o.t8 o, 9 3 o, 1)5 ) 3500, 28, 1252, 222n, 3 2, 246, 1133, 968, 211is. 
2,78 0,86 s,08 t, 9 6 0,075 0,055 O• 075 O• 06 614,20 

J 0,002939 525, 560, 56;;. 2 I 1 I 0,00 eoe. f)t ) 

) CCHV• O, 3010 CEHVs 0,500 ) 3280 CROSS s[cTION EXTENDED 3'39 rEET 

) ) 

NORMAL 9RJOGE,NRD • 6 MIN ELTROa 6?1,30 MAX ELLC• 620,20 

) 
14,80 8,79 622,119 620,q,3 o.oo 622,71 0,22 c, • 20 0,1)2 

) 

3500• 13• 87 O• 2617' • t O • 246, 685, ~169, 247, 
) 

2,79 t,32 3,53 3, ~i 2 0,055 O, 045 0,055 (), 06 613.7n ) 0,004993 5 O, 5o, 5 r1. 2 t1 I •41>,29 3o9,.,3 

,) 14,81 8,61 622,llt 620·.~,4 o,OO 622,9t O, 10 IJ, t 7 O,ll3 
) 

3500, 79, 1 n68, 2 35 'I• 1t 6, 264, 11169, in,. 2117, 

J 
2,79 Q,68 11,011 t , I\ n o, o7 5 0,055 o,n75 10, 06 6111,20 ) 0,001695 5Q, 5o, 5;;. 2 to 1 ID, 00 922,111 

) 
CCHV• 0,100 CEHVa 0,300 

) 

14,9 O 8,97 623'17 620,IU 0,00 623,211 0, 07 O, 33 0,00 

) 3500, 13 0, 955, 211., 1~. 188, 277, I 7 23, '982, 2,,. 
) 2,83 o,69 3, 411 1. ,on 0,075 0, 055 0,075 0,06 614,20 

0,001155 230, 230, 23,;;. 2 5 1 0,00 960,12 

) ) 

) ) 

) ) 



) 
SECNO DEPTH CWSEL CRIWS WSE"LK [G HV HL OTHE~ LOSS 

'\ 

Q llLOB QCH QROR AL08 ACH AROR VOL TWA 
) TIME VLOB VCH VROR XNL XNCH XNR WTN ELMl'I 

SLOPE XLOBL XLCH lCL0RR !TRIAL toe ICONT CORAR TOP~IO 

) 
14•91 9 • 08 623,28 62n.91 0,00 623,35 0,06 0•10 O, l)O 

) 

3500, 146, 923, 24)i- 213• 281. 1805, 985. 254, 
) 2,84 0•69 3,28 1, ~5 0,075 0.055 o,n75 0,06 614,2n ) 

0.001021 220, 275, 2;;. 2 5 1 0,00 972.98 

) 
CCHV• 0,300 CEHVa o,500 

) 

) 3265 DIVIDED FLOW ) 

3280 CROSS SECTION EXTENDED o'54 l"EET 

) ) 

) NORMAL BRIDGE,NRO • 3 MIN ELTRn• 6,4,70 MAX E"LLC• 622,10 ) 

15 1 00 9104 623,24 6t9~117 o,oo 623,71 o,47 0,16 0,20 

_) 3500, 1. 2534, 96,;, 3. 401, 428, 987, 255, ) 2,84 o,33 6,31 2,,5 o,o55 0.045 0,055 0,06 614,20 
0,005333 So, Sn, s;;. 2 9 I •44,84 47 3, 65 

) ) 

t5, 10 11,06 62),96 621,,2 0,00 624,04 0,07 0,21 Q,12 
) 3500, 1576, 1222, 7 n,, 1252, )65, 754, 989, 256, ) 2,85 1 • 26 3,34 n, 93 0. 085 0,055 ·0,085 0,06 612,90 

0,000959 60, 80, 6n, 2 14 1 o,oo 970,'5? 

) ) 

CCHV• 0,100 CEHV• 0,300 
o:68 rEEr j 3280 CROSS SECTION EXTENDED } 

) 
15,Jo 9,28 6 26, l 8 624,,;8 0,00 626,23 0,05 2,19 O, llO ) 3500, 2701, 779, 2;;. 21198, 231, 31, !114, 303, 
3,24 t • 08 3• 37 I), 66 o, 085 0, 055 0• 085 o, 06 6t6,9o 

) 0 • 001030 1075, 265n, t87'5, 6 13 1 o,oo 1051,'54 ) 

J CCHV" 0,100 CEHVa 0,300 ) 

3265 DivIDED rLOW 

) 
15•50 8,611 629 • 46 627,lll 0,00 629, 6 l o, 16 3,35 o, ll 3 

) 

3500• 1009, t848, 6/1,, 722, 11115, 492, t 229, 31111, 
) 3,48 t,4o 4-t5 1, H 0,085 0,055 0,085 o. 06 620,110 ) 

0,001729 2200, ?565, ;i'IIOO, 4 12 1 0,00 664, ·,r 

) 
CCHV• 0,100 CEHVD 0,300 

) 

) 3265 DIVIDED rLOW 
) 

) ) 

) ) 



1 

) 

) 

.) 

) 

,) 

) 

l 

) 

,) 

_) 

J 

J 

J 

) 

) 

J 

J 

J 

J 

J 

) 

SECNl3 
Q 
TIME 
SLDPIE 

15,Bo 
3500. 

3 • 66 
0,001426 

DEPTH 
QLOB 
VLDB 
XLDBL 

10,96 
o. 

o,oo 
1120, 

CCHV • 0,100 CEHV • 
15,184 9,54 
3500, 1633, 
3,72 1,72 

0,001011 520, 

15845,oo 
3500, 

3,72 
0,001139 

9 • 32 
1623, 

1,79 
lo, 

CCHV • 0,3001 CEHV • 

CWSEL 
QCH 
VCH 
XL CH 

631,46 
n. 

o,oo 
1190, 

0,300 
632,04 

tn77, 
3,28 
soo. 

632,07 
10'92, 

3,42 
3o: 

o,soo 

7185 MIN SPECIFIC ENERGY 

3720 ASSUMED CRITICAL DEPTH 

SECNO 
Q 
TIME 
SLDP'E 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CR I WS 
13ROR 
VRO"! 
XL ORR 

627.17 
,son, 

1 , 114 
120n, 

6;,8~,t 
19i1, 
I, 7 Cl 

'"". 
628.~91 

711'5, 
1 • 7 ~I 

3n, 

CRI W!'i 
13RO"! 
VRO"! 
XL0RR 

WSELI< 
ALO"! 
XNL 
ITRJAL 

o.oo 
o. 

0,085 
2 

0,00 
9 48, 

0, 085 
2 

o,oo 
9(')9, 

o, 085 
0 

WSEL K 
ALO"! 
XNL 
ITRIAL 

EG 
ACH 
xNcH 
roe 

63t,52 
o,. 

0,055 
6 

632,12 
329', 

o. os,5 
9 

632,16 
3201, 

o. o5,5 
5 

EG 
ACH 
XNCH 
roe 

NOR14AL eRlDGE,NRO • 3 MIN ELTRo • 6,0,80 MAX ELLC• 629,27 

15,85 
3500• 

3,73 
0,017985 

9, 36 
779, 
3, 9 3 

3 O• 

6 32, 36 
t 9 35, 
9,4, 

3 n, 

3280 CROSS SECTION EXTENDED 

632~,a 
78~. 
4.~2 

3n• 

0,00 
198 • 

o, 065 
0 

1:110 F'EET 

3301 HV CHANGED MORE THAN HVINS 

15.86 
3500, 

3, 7 3 
0,000673 

I l ..r I 9 
21'17, 
I, 5 3 

3o, 

633,69 
t o3o, 

3,21 
3n~ 

629:24 
210. 
t,,n ,~. 

(') ~ 00 
I 4 36, 
O, 085 

2 

633,24 
206, 

0,045 
10 

633,77 
321, 

0,055 
13 

HV 
ARO"! 
XNR 
TCONT 

0, 05 
1907, 
0,085 

I 

0,08 
466, 

o, 085 
1 

0, 09 
446, 

0,085 
I 

HV 
AROB 
XN R 
TCONT 

o,88 
!74, 

0,065 
I 

0, 07 
228, 

0,085 
I 

HL 
VOL 
WTN 

CORAR 

1,89 
12711, 

0,06 
0,00 

0,60 
1297, 
0, 06 
0,00 

0,03 
1298, 

0 • 06 
o,oo 

HL 
VOL 
WTN 

CORAR 

o,oo 
1299, 
o, 06 

•29.83 

0,28 
I 3 OO, 
0,06 
0,00 

OTHER LOSS 
TWA 
ELMT~ 
TOPWTO 

0, 'l 1 
36'5, 

~i20, '10 
1,47,'52 

O, 'l 1 
37 'l, 

1,22,i;o 
,113,,.1 

0,()0 
37\, 

1,22, 75 
,111.'52 

OTHER LOSS 
TWA 
ELMI~ 
TOP~TO 

0,00 
371, 

1123,oo 
:~86,63 

0,'-4 
37 I, 

iS22,"iO 
,,so.oo 

I 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



I ,, 
.. ./ 

J 

1 

) 

) 

) 

') 

/1 

) 

} 

) 

') 

) 

) 

) 

J 

J 

J 

J 

J 

J 

) 

t tOO•YEAR rR[QUENCY rLOOO PROFILE 
2 SECTION 15,86 TO SECTION 35,t (UPSTREAM LIMITS or STUDY) 
l BUCK CREEK NATERSH[D KENT COUNTY MICHIGAN 

Jl ICHECK INQ NINV 

•o, ·o. •o, 

CCHV• 0,100 CEHV• 0,300 
l280 CROSS SECTION EXTENDED 

SECNO 
Q 
TIME 
SLOPE 

15,86 
3500• 
0,00 

0.000675 

DEPTH 
QLOB 
VLOB 
XLOBL 

11 • 19 
2197, 

1.53 
~o. 

3265 OIVIOEO FLOM 

15,90 
3500, 
0,18 

0,000460 

10.21 
2744, 

1•04 
760, 

CCMV• 0,300 CEHV • 

3265 OlvJDEO rLOw 

CwSEL 
OCH 
VCH 
XLCH 

633,69 
1030, 

3, 21 
·o. 

634,21 
748, 
2•31 

1100. 

o,soo 

IDIR STRT 

•o. •0,000000 

3,09 F'EET 

CRIWS 
OR08 
VROB 
XLOBR 

629,2t 
27:h 
l,20 
•o, 

630,41 
9, 

0,58 
975, 

WSEL I< 
ALDB 
XNL 
ITRJAL 

633,69 
1434• 
0,085 

0 

o,oo 
2640, 
o,oes 

3 

EG 
ACH 
XNCH 
IOC 

633,76 
320, 

0,055 
13 

634,24 
324, 

0,055 
10 

METRIC 

•o.oo 

HV 
AROB 
XNR 
ICONT 

0,07 
221, 

0,085 
1 

0,03 
t5, 

0,085 
t 

NORMAL BRlOGE1NRD• l4 MIN ELTRO • 638,00 MAX ELLC • 635,80 

16,00 
3500, 
o,te 

0,003402 

10•16 
o. 

0•00 
5o, 

CCHV• 0,100 CEHV • 
16,10 l0,69 
3500• 30IH, 

0,20 0,75 
0,000155 5o, 

CCHV• 0,100 CEHV• 

6 34 • t 6 
3500, 
4,55 
5o, 

0,300 
634,59 

294, 
1 ,55 
50, 

0,300 

629,t7 
O• 

0,00 
50, 

629,03 
119, 
0,51 
50, 

0,00 
O, 

0,065 
2 

0,00 
41001 
0,085 

2 

634,48 
169, 

0,045 
12 

634,60 
190, 

0,055 
6 

0,32 
o, 

0,065 
1 

0,01 
234. 

0,085 
1 

BAUERLE 
04/04/72 e«ct SEC. 3l.b : 1f Of tu<t 111 \I\C;I\"-~ ~ 

HVJNS 

•o,o 

HL 
VOL 
NTN 

CORAR 

OoOO 
o, 

o.oo 
o.oo 

o.47 
46. 

Oo07 
o,oo 

o. 10 
49, 

0,01 
0,00 

0,09 
52, 

0,01 
0,00 

Q 

3500, 

WSEL 

633,690 

OTHE" LOSS 
TWA 
ELMl'i 
TOPWID 

0,00 
o. 

622,50 
450,00 

o,oo 
11, 

624,00 
767,77 

FQ 

"0,000 

/J); A- ;; Ou)c J (<', e • 

0,15 
·12. 

624000 
99,40 

O,OJ 
12, 

623,~0 
840,14 

_) 

,
'") 

) 

) 

) 

') 

') 

) 

) 

') 

) 

:) 

.) 

)' 
) 

J 

') 

) 

J 

J 

) 



,-~~ -
-7i j SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OTHER LOSS ' Q QLOB QCH QROB ALOB ACH AROB VOL TWA 

) 
fiME VLOB VCH VRiiB lCNL XNCH lC N R WfN ELMi1>4 

) SLOPE XLDBL XLCH XLDBR ITRIAL IDC ICDNT CORAR TOP Ill IO 

) 16030 11 ,23 634,73 631 ,55 o.oo 634,76 0,03 0, 15 0,00 ) 
............ ...... , --- -·- 24()8, ·"- ~·- ... A• .i;;iuu, L.J&r, .,~~ . LOO• .;;,y, ~,,. 1 U .J t "". 

) Oo33 0,96 2,01 0,70 0,075 0.055 0,075 0,06 623,50 
.) 0,000383 580, 550, 600, 2 15 1 o,oo 951,92 

) 
ftAU•J- n trt.n rcuu- A 'SA.A ) ..,.,.n•• Vt6VV \l~ny• \It '1UU 

16,90 7,20 637,50 635,61 o.oo 637,57 0,08 2,80 0,01 
) 3500, 2316, 1124, 6lo 1668, 336, 5 •• 315, 88, 

) 0,82 1,39 3,34 1.12 0,075 0,055 0,075 0,06 630,30 
0,001182 3440, 3180, 3160, 6 14 l 0,00 678,47 

) ,,) 
CCHV • 0,300 CEHV• Oo500 

_) 16•5 INT SEC ADDED av RAISING SEC 11.00, 0,600fT AND MULTIPLYING IV 1,130 _) 

J 
1,01 6,33 636, 43 636,35 0,00 638,91 2.•8 0,13 1,20 

.) 3500, O, 3500. o. o. 277, o. 315, 89, 
0,82 0,00 12,64 0,00 o. 055 0,045 0,055 0,06 630,10 

,) 0,020041 13, 13. t 3, 3 11 I 0,00 5•,24 ,J 

) 16•5 INT SEC ADDED BV RAISING SEC 1.01, •0,200FT AND MULTIPLYING BY 0,982 ,) 

J 1,02 7,9o 6 37, 80 636,29 o,oo 639,37 1,57 o, 18 0,27 
J "'·-A A ......... ii, A •a• o. ••• . .. •~vu• u, ..J;.'IIIUUe u, ~~v, ,.JJ.;11 ..... 

0,82 o,oo 10,08 o,oo 0,055 0,045 0,055 0,06 629,90 

.) 0,009557 13, l lo t 3, 9 8 1 o,oo 52o16 
j 

) 1645 INT SEC ADDED BV RAISING SEC 1.02, •0,200FT AND MULTIPLYING IV 0,980 ) 

) 
1.03 8,26 637, 96 636,23 o.oo 639.49 t,54 0, 12 0,01 

) 3500• O, 3500, o, o, 352, o, 315, 89, 
Oo82 0,00 9,95 0,00 0,055 0,045 0,055 0,06 629,70 

) 
1)0001955 13, 13. t3, 3 8 1 0,00 50,011 

.) 

) 1645 INT SEC ADDED BV RAISING SEC 1,03• •0,200fT AND MULTI,LYING BY 0,958 j 

11,00 8,57 6 38, 07 636,18 o.oo 639060 1,53 o, It 0,00 
J 3500, o. 3500, O, O, 353, O, 316, 89, ) 

Oo82 o,oo 9,93 0,00 0,055 0,045 0,055 0,06 629,50 

' 
0,008614 13, 13, t3, 2 8 I OoOO 48000 

) 
·✓ J 

J 
CCHY• 0,100 CEHV• 0,300 

) 

1645 INT SEC ADDED av RAISING SEC t7,10• •0,075FT AND MULTIPLYING BY 1,133 

) .) 

J ) 



) SECND DEPTH CWSEL CRIWS WSELK EG HV HL DTHEFI LOSS ·' GI GILOB GICH QRO!I ALOB ACH AROB VOL TWA 
T lME VLDB VCH VRD!I XNL >CNCH lCNR NTN ELMI~ 

) ' SLOPE XLOBL lCLCH lCLDBR !TRIAL roe lCDNT CORAR TOPIUO 

J 1,01 10,29 639,81 635,34 o,oo 639,82 0,01 0,01 o. 15 ,) 
3500• 2417, 565, 5t8, 351 o, 409, 788, 316, 89, 

,) 
0,83 0,69 1,38 0,66 0,075 0,055 0,075 0,(16 629,53 

.) 0,000129 15, 15, t5, 2 9 l 0,00 874 1 1)1 

) .) 

1645 INT SEC ADDED BY RAISING SEC l , 0 l , 0,025FT AND MULTIPLYING BY 0,961 
.) l ,02 10,26 639,81 635,311 o,oo 639,82 0,01 0,00. 0, l)O ) 

1500, 2416, 566, 5 t II, 3354, 392, 752, 318, 119, 
) 0,83 0,72 lt44 0,69 0,075 0,055 0,075 0,06 629,55 ) 0,000143 15, 15, t5, 2 5 l 0,00 1119,61 

) .) 
1645 INT SEC ADDEO BY RAISING SEC 1,02, 0,025FT AND MULTIPLYING IY 0,959 

) 1,03 10•24 639,81 635,47 0,00 639,83 O,Ot 0,00 0,00 .) 
3500• 2416, 567, 517, 1201, 175, 711, 320• 89, 

J 
o,84 o,75 1•51 o,72 0,075 0,055 0,075 0,06 629,58 

~) 0,000157 15, 15, t5, 2 5 I o,oo 105,25 

) ,J 
1645 INT SEC ADDEO BY RAISING SEC 1 .o,, 0,025FT AND MULTIPLylNG BY 0,957 

.) 17,lo 10,22 639,82 635,54 0,00 639,83 O,Ot o,oo 0,1)0 ,) 
3500, 2416, 567, 517, 3053, :,59, 614, 321, 90, 

) 
0,114 o,79 1,51 o,76 O,o75 0,055 0,075 0,06 629,&o 

J 0,000174 15, 15, t5, 2 5 I 0,00 110,110 

J CCHY • 0,100 CEHV • 0,300 ) 
17,30 ,,12 64o,82 637,25 0,00 64o,97 0,16 t,to 0,1)4 

) 1500• 1112. 1689, 929, 371, 419, 491, 4011, 106, 
) o,t7 2, 33 4,(14 1,117 0,075 O, 055 0,075 0,06 631,l)O 

0,001370 t400, ·145(Tt' 14011, 
' 

2 8 I 0,00 252,16 

J ~ ) 

CCHY• 0,100 CEHY • 0,300 

) 
17 .,o 10•49 641t99 6311,49 o, 00 642,04 o,os I, 06 0,01 

J 3500, 656, 1085, t7511, 593, 394, tlJ7, 451, l l 5, 
1,14 l • 1l 2.1, 1,:u 0,085 0,055 0,015 0,06 631,50 

) 
0 .. 000670 1012. /{t2g, t 000, 3 8 I 0,00 502,00 

) I --
) CCHY • 0,100 CEHV• 0,300 

,) 

3265 DIVIDED FLOW 

) ) 

) J 

) ) 



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

~i / SECND DEPTH CNSEL CRINS IISELI< EG HY HL OTHER LOSS J 
Q QLDB QCH QRDB ALOB ACH ARDB VOL TWA 

) 
TIME VLOB VCH VROB XNL XNCH )(NR NTN ELMI~ ) SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CORAR TDPNID 

) 17,70 10,08 645,18 6113,28 0,00 6115,31 0,13 3,211 0.02 ) 

3500• 15112. 1401, 557. 1091, 321, 5211, 569, 151, 

) 
l, 112 1,41 11,36 l,06 0,095 0,055 0,095 0,06 635,lo ) 

0,001878 22110, 2950, 231'10, 3 l l l 0,00 11111,17 

) CCHV• 0,100 CEHV • 0,300 ) 

,) 
3265 DIVIDED FLOW ) 

17,90 a,30 6117,50 6115,02 0,00 6117,55 0,05 1.1, O,Ol 1 
) 

J5oo, 2911, t326, 1880, 271, 1192, 2171, 660, l 113, 1 l,72 l • 08 2,69 0,87 0,095 0,055 0,095 0,06 639,20 
0,000730 1560, t96o, 1560, 11 16 l o,oo 959,59 

,) ) 

CCHV• 0,30D CEHV • 0,500 

J 11115 INT ~[C ADDED BY RAISING sec 18,00, 0,375FT AND MULTIPLYING BY 1,526 ) 

,) 1,01 7,97 6117•04 6115,32 o.oo 61111•13 l, 09 0,06 Oo52 ) 
3500, O, 3500, o, O, 1111. 

0•0~5 
611, 111,, 

lo72 o,oo 8,37 0,00 0,075 0.0115 0,06 63 ,OIi 

J 
0.0071711 15, 15, 15, 2 8 l o,oo 10.22 ) 

.) 16115 INT SEC ADDED BY RAISING sec 1,01, •0,l25FT AND MULTIPLYING BY 0,885 j 

) 
l,02 a,10 6117,05 6115,55 0,00 6118,311 l,33 0.12 0,12 ,) J5oo,· o. 35000 (). O, 37110 O, 661, l 113, 
1.12 0,00 9,26 0,00 Oo075 0,0115 Oo075 Oo06 638.95 

) 
0.00,1111 15, l 5, 15, 2 II l 0,00 62,15 j 

) 16115 INT SEC ADDED By RAISING SEC l ,02• •O,l25FT AND MULTIPLYING BY 0,1170 J 

J 
l,o3 8,2o 6117,02 61150117 0,00 61111072 l, 70 0,16 0,19 _) 

,500, 0, 35000 O, 0, 33110 o, 661, l 8 3, 
l,72 o,oo 100117 OoOO 0,075 000115 0,075 Oo06 638,83 

) 0,011915 15, 15, 15, 2 a l o,oo 511,07 ,J 

J 16115 INT SEC ADDED BY RAISING SEC 1,03, •0,l25FT AND MULTIPLYING BY 0,851 ) 

J 
11,00 8,22 6116,92 646,33 0,00 6119,26 2,33 0,22 0,11 ) 3500, o. 3500, O, O, 216, O, 661, l 113, 

1,72 0,00 12,26 0,00 0,075 0,0115 0,075 0,06 638,70 

J 
0.017090 1,, 15, 15, 2 II l 0,00 116,00 

) 

J 
CCHV• 0,100 CEHV • 0,300 ,_) 

16115 INT SEC ADDED BY RAISING SEC 18,to, •0,225FT AND MULTIPLYING BY 1.120 

) ) 



} SECNO DE:PTH CWSEI. CRIWS WSELI< EG HY HL OTHER LOSS J 
Q Qt.OB QCH QROB ALOB ACH AROII VOL TWA 

) 
TIME VL.OB VCH VRDB XNL XNCH XNR WTN ELMI~ 

,) SLOPE XL.DBL XLCH XLDBR ITRIAL IDC I CO~IT CDRAR TOPWID 

) 1,01 10,81 649,!59 644,69 0,00 649,60 o .. 01 O.t1 0,2] ) 
3500, 446, 581! • 2466, 77], ]76, 421[9, 662, 18 J, 

.) 
1,7] 0,58 1 • !56 0,58 0,095 0,055 0,()95 0,06 638,78 

) 0,00017] 1], 1 :1 • t ], ] 1] 1 0,00 1444,96 

) ,) 

1645 INT SEC ~DDED BY RAISING SEC 1,01• 0,075FT ANO MULTIPLYING BY 0,964 

,) l, 02 1.0,74 649,!59 644,86 0,00 649,60 0 .. 01 o,oo 0100 ~) 
35001 4461 59ll, 246to 7]2, ]59, 3911 lo 664, 184, 

) 
1173 0,61 1.1~5 0,62 0,095 0,055 01 C)95 0106 631185 

:) 01000196 I 3 • I :s, I 3, 2 5 l 0100 1390163 

.) ,) 
1645 INT sEc ~ODED BY RAISING SEc 1,02• 0,075FT ANo MuLTIPLYINI BY 0,963 

) 
1,03 !l0•66 6490!59 644,94 0,00 649,60 0 .. 01 0,00 0100 .) 

J 00• 446, 6010. 2455, 693, 3441 37!!01 665, 18,, 

J 
l174 0,64 I• :,5 0,65 0,095 01055 0• C)95 0,06 631,93 

,) 0_1000222 13, I :s • 13, 2 5 I o,oo 1336,50 
/ 

) .) 
1645 INT SEC ADDED BY RAISING SEC I, 0 l• 0,075FT AND MULTIPLylNG IY 0,961 

J 18110 no,59 6491!59 645108 o,oo 649,61 01t 02 o,oo o,oo t/ ) 
35001 4461 60!51 2449, 655, J 2• I 35:261 66t1 11,1 

) 
t,74 o,61 I• 195 0,69 01095 0,055 0• 1)95 0,06 63t,oo 

J 0,000153 13, I 3, t31 2 5 I 0,00 1282,'58 

J CCHY• 0,100 CtHY • 0,]00 .) 
18,20 ll O• 24 649,•P4 646, 04 o,oo 649,96 o .. 02 01 JS o,oo 

) 
3500• 298, 642, 2560, ]68, ]19 • 3]1J51 79to 216, 

) 21 lo 0,81 2, 01 o,75 0,095 0,055 0• 1095 0,06 639,70 
0,000287 ll 440, 1550, 1208, 2 9 I 0,00 186,21 

) .) 
CCHY• 0,100 fEHV • 0,300 

) 
11,40 ,82 653,32 651,2] o,oo 65],45 O,, ll 3146 01 o, 

) 3500, :175], 1222. 526, 1146, 2121 2•J21 9141 262, 
2143 1153 4,33 I• IO 0,095 0,055 0• 1095 0106 645,50 

J 
0,001982 l!IOO, 3500, 2140, ] lo I 0100 534,tl 

.) 

J CCHV• 0,100 CEHV • 0,]00 
J 

) ) 

-) J 

) ) 



- - ---

-, 7 
SECNO DEPTH CWSEL CRIMS WSELK EG HV HL OTHER LOSS ) 
Q QLOB QCH QROB ALOB ACH ARDB VOL TIU 

) 
TIME VLDB VCH VROB lCNL JCNCH XNR MTN ELMI,. 
SLOPE XLDBL XLCH XLDeR ITRIAL IDC ICDNT CORAR TOP111IO ) 

.... 
18060 9066 ' I 6560/16 653.77 o.oo 6560511 o.oe 3o09 o.oo ' 
3500• 1123. 1086. 19910 1130. 2911. 111e2. 1079. 29rlo 

) 
2. 1J 0•91! !,!19 ! o 34 o,oas Oo050 !h 0115 0•06 646.so 

) 00000921 2100, 2160, 2120, II l l l o.oo 627.62 

) ' ) 

3265 DIVIDED FLOW 

) 11,,0 10,20 6511,40 653,93 0,00 658,57 0ol7 .!:i~ 0,03 ) ..... _ ..... - .. & .. -_,. ·--· .... ·-•- 11,. ••~u• 11v.a • itl-'l• I~"• 1oz•• ~c .. , ~UY • 11 VI" • 

) 
Z,95 1,14 4,1o o.44 0,075 0,045 0•075 0,06 6411020 

._) 0,0007117 2400, 2320. 2240, 2 12 1 0,00 1043,IJ 

) 
C l'-1 Je p ,,__,/ I(: 

) 

1645 INT SEC ADDED BY RAISING SEC 19,00• •1,725FT AND MULTIPLYING BY 1,208 

" 9,68 ) J ltOl 6511,46 653,91 o.oo 658,!19 OolJ 0,01 0,00 ,, 
J45o, 5114, 2035, II 31 • 6111 • 556. 940, 11118, 335. 

.) 
z.95 Ooll6 3,66 0,1111 0.055 0,035 0,055 0,06 6411,711 

,) OoOOOl4J 15, 15. 15. 3 11 l o,oo 1290,5P 

J J 
1645 INT SEC ADDED BY RAISING SEC 1.01. 0,575FT AND MULTIPLylNG BY 0,943 

) 1,02 11,93 65110211 654,67 Oo00 658069 o,41 0,02 0, OIi ,) 
11.Aa- - 2e1. .. , ..... ·-- ...n, - 4!i• . ... .. .... _ 11,. ..... u, ~,,.v, .. -.n1• ~1Jr • ..... ~ ... 11vu• 

J 
Zo95 o,95 5,71 o.97 o. 055 0,035 00055 0,06 649,15 

J 0,001100 15. 15. 15. 3 I I 0,00 1041.84 

) ) 

1645 INT SEC ADDED BY RAISING SEC 1.02. 0,575FT AND MULTIPLYING BY 0,939 
\ 

•• 03 foii6 651018 655.46 658oi8 ioZO O, 05 
)· J Oo 00 o. 24 •J 

3450. o. 3450. o. o, J9J, O, 11119. 3360 

) 
2,95 o,oo 11.111 o. 00 0,055 0,035 Q,055 Oo06 649,93 

,) 0,005111 15, 15. 15. • 8 l o.oo 54,11 

) ) 

1645 INT SEC ADDED BY RAISING SEC 1,0J• 0,575FT AND MULTIPLYING BY 0,915 

) 19,00 6099 657049 656,26 o.oo 659026 1.11 o. 11 0,11 ) 
'1.&&I\ - I\ - ...... "' " - I\ - !23. n_ I I AO- 3!6; .., ...... v. VO ~ ... "". VO VO VO . ·-·· 

) 
2,95 o.oo 10067 o.oo 0.055 o.035 00055 0.06 650,50 

) 0,009069 15, 15. 15. 3 II t 0,00 50,60 

) l"l'WU• n_tno ts-wu. n _ \nn ) ..,,,, ....... _. -· • .,.._. •-••Y- .... -vv 

\ 
1645 INT SEC ADDED BY RAISING SEC 19.10• •O,l50FT AND MULTIPLYING BY 0,9011 

' ) J ~ 

J ) 



) SECNO DEPTH CWSEL CRIWS WSELI< EG HV HL OTHER LOSS ,) 
Q QLOB QCH QR08 ALOB ACH ARDB VOL HIA 

_) 
TIME VI.DB VCH VRD!I )(NL MNCH lCNR NTN El.MIit 

,.) SI.Ol'E XI.OBI. )(I.CM lCI.DBR ITRIAL IOC ICDNT CORAR TDP-.ID 

1 I I Ol 8192 6591117 655089 Oo 00 659,50 o.o, 0,07 0.17 ,) 
311500 2277, 9511 o 2t9, 26220 435. 1135 o ttll9, 336 • 

) 
2,95 0,87 2o20 Oo50 0,075 0,011!1 0,065 0,06 650,!15 

) 0,000267 l!I, 15, t!I, 3 to l 0,00 1098,21 

J ,) 
16115 INT SEC ADDED BY RAISING SEC 1 ,ot, 0,050FT AND MULTIPLYING BY 1,0311 

,) l 102 8188 659,118 655,88 0,00 659,50 0,03 o,oo o,oo .1 
31150, 2276, 963, 212, 26790 11117, II 33, 119 lt 33&o 

J 
2,96 0,85 2,15 0,119 Oo075 0,0115 Oo06!1 0,06 650,&0 

) 0,000199 l!I, 15, t!I, 2 6 1 0,00 ttJ0,&11 

J ,) 
16119 INT SEC ADDED BY RAISING SEC 1,02, Oo050FT AND MUI.Tll'LYING BY 1,033 

) l,OJ 8183 659,118 65!1,89 0,00 6!19,51 0,03 0,00 0,00 ) 
311!5 0, 22111, 97t, 2011, 27 ,, , 11!19, 1130, 1192, 337, 

J 
2,96 o, 8 3 2,12 0,117 o,o7!1 0,011!1 0,065 0,06 650,&!I 

,) 0,000l!H 1!1, 150 t !I. 2 6 t o,oo 1162,77 

J ,) 
1645 INT SEC ADDED BY RAISING SEC 1,0,, O,O!IOFT AND MULTIPLYING BY 1,032 

J t9,IO 8,79 659,119 6!1!1,89 0,00 6!19,51 0,03 0,00 0,00 ,) 
3450, 2273, 980, 197, 2786, 1171, 1126, 1193, 337, 

J 
2,96 0,82 2, 08 0,116 0,07!1 0,011!1 0,06!1 0,06 650,70 

,) 0,0001114 1!1, 15, t!I, 2 6 t o,oo 1194,!12 

,) CCHV• O,lOO CEHV• 0,300 ,) 
19150 8134 6!19,!111 6!1!1,lo 0100 6!19160 O,O!I 01 OIi 0101 

.) 
l4!501 1701, 17311, ,,. 1690, 7121 21, 1210, 342, 

) 3,ol l,Ot 201111 0,71 0,075 0,011!1 0,06!1 0,06 651,20 
0,000362 232, 28 o. 308, 2 l!I 1 0100 5891711 

J .) 
CCHV• 01100 CEHV • OJ 300 

660,0!1 o,o, o,45 ) 
19,90 9,48 65 ,98 656,to 0,00 o,oo 

) J4!50, 430, l 7160 tJoJ, ,.,. !190, 2038, tllO, 369, 
J,17 0,56 2,91 Oo611 0,085 o. 011!1 0,08!1 0,06 650,!IO 

) 
0,000418 1040, 1090, 1000, 3 111 1 0,00 1690,89 

) 

) CCHV• 0,300 CEHV• o,!loo 
,) 

16115 INT SEC ADDED BY RAISING SEC 20.00, 0,333FT AND MULTIPLYING BY 1,3&0 
) ) 

..) .J 

) ) 



( 

( 

( 

( 

( 

( 

(' 

(' 

(' 

(' 

(' 

(' 

l' 

l 

l' 

;' 

•6°10[1 
o,•019 .,.,, 
oo•o 

896°0 

9z•.t•tl 
oz•o19 
•\,r ---oo•o 

oo•o 
90•0 
•,,z1 
10•0 

I 
,.o•o ••1• 01'199 

A8 9NlA1dlJ.1nN QNY J.JOOl'O 

oo•o 
90•0 
•4.9Zl 
10 •o 

I 
1.tO•O 
•illl; 
zo•o 

' 1•0•0 
•tt• 
60 I 199 

C: 
001•0 
'.tZil 
oo•o 

,1:0• I 

z 
001'0 
• eit= 1 
oo•o 

696°0 Al INlA1dlA1nN ONY J.Joo1•0 I 10 I 1 

01°£6(1 
01•019 
• ~ .tt 
z1•0 

190• r 

oo•o, 
00•019 
•O.tt 
11•0 

QQ•t, 
,,•019 
'0.t( 
60•0 

8911°0 

00 1 99 
[[•019 
'41.t[ 
1c•o 

OllldOJ. 
t.iiiil 

YIU 
SS01 l:IJHJ.O 

oo •o 
90•0 
••9ZI 
,o•o 

oo•o 
90 1 0 
'E8ZI 
,1 1 0 

9 
,.o•o 
•z1• 
90 • 199 

8 
,,o•o 
•.t6E 
i':6°099 

z 
001•0 
•,tEOl: 
oo•o 

C: 
,90•0 
•o 
oo•o 

Al INIA1dlJ.1nN ONY J.J.t91'0• ,zo•1 

QQ•Q 
,o•o 
•z,z1 
II •o 

oo•o 
,o•o 
•z,z1 
,o•o 

IIYIIO:l 
NJ.ii 
10A 

1H 

J.NO:l 1 
IINX 

SQIIY 
AH 

@ 
1,0•0 
•91• 
(9•099 

8 
,,o•o 
•,11 
l:t,•099 

:>o I 
HJMX 

H:>Y 
83 

z 
190•0 
•o 
oo•o 

C: 
,90•0 
•o 
oo•o 

1vuu1 
lNX 

801Y 
>113SII 

•,c: 
.t9"0 
•£IE I 
[9'.t'9 

oor •o 

. ,i 

.t I' z 
'668 
.t0°199 

M01J 03QIA10 l9Z£ 

•,i 
89 1 0 
•ac1:1 
.t.t•OI 

1.tl:000°0 
01:•r 
•o,,r 
01"01: 

:>JS 9NISIYII A8 O]OOY :l]S J.NJ 1•91 

•,c: 
[9 1 0 
IC[rl ----99".t'9 

• ,i 
•11•0 
•tt!1 
.tg•OI 

9r1:ooo•o ,,., 
•o,,r 
1:0 • 1 

:>JS 9NlSIYII A8 OJOOY :l]S J.NI l•tl 

•,c: 
09•0 
1 9,E I 6 •• .,,9 

•,c: 
16'1 
•,99 
90'199 

• Ii': 
09 1 0 
'.ti!!!ZI 
96 1 01 

,ozooo~o 
11•c 
0 0,,r 
JO •1 

:>JS 9NJSJWII A8 OJOOW )JS J.NJ lt91 

ooc•o 

. .,. 
0.t • 8 
'O§t,£ 
•.t•6,9 

•AHJ:l 001°0 •AH:>:> 

•Zttoo•o 
91•t •o,., 
oo•oz 

:>JS 9NISIYII A8 OJQOY )JS J.NJ lt91 

.,. 
oo•o 
•o 
99'919 

' .,. ,, . ., 
'0§11£ 
ll.t•619 

rca200•0 ~- .. --- -
ll"C 
•o,•r 
l:0 • l 

:>JS 9NISIYII Ae O]OOY :l]S J.NJ 1•91 

I ,t t, 

00'0 
•o 
t••9,9 

11801)( 
soan 
eo~u, 

SIi Ul:l 

• .t II 
69•9 
•Ou,£ 
£.t 0 6!i9 

H:l1X 
H Jn 
H:>e 

1]SM:> 

• .t t, 
OO•O 
•o 
6( 1 6 

1801X 
807A 
eoie 

HJ.dJO 

19ozoo•o 
.t 1 '( 
•Ost£ 
10 1 1 

]d01S 
]ii i J. 

e 
ON:l]S 

l 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

C 

(' 

( 

( 

( 

C 

C 

l 

4~-



) SE CNCI DEPTH cwSEL cRiws WSELK EG MV ML OTHER LOSS 
, 

Q QLOB QCH QROB ALOB ACM AROB VOL TWA 
) 

TIME VLOB VCH VROB XNL XNCH XNR NTN ELNt"'I 
,_) 11.Dl'E: XLDBL XLCH XLOeR !TRIAL IDC !CONT CORAR TOPIIIID 

) 20, ~'O 11, 57 66to97 657,97 0,00 662, 31 0,34 1,12 0,09 ,) 
279(), 5, 2400, 385, 8, 4711. 385, 1358, 396, 

) 
3,~!7 0,65 5,03 l ,00 0,100 0,045 0.075 0,06 650,40 

) 0,0016116 1160, 1180, t 200, 3 5 l 0,00 420,66 
i 

) CCHV• 0,300 CEHV• 0,500 ,) 
1160 XLC:EL OF 662,to EXCEEDS RD[L or 660,00 

) 3265 DIVIDED FLOW ,) 

J NORMAL BRIOGE,NRD• 5 NIN ELTRD• 660,00 MAX [LLC• 662,80 ,') 

) 21, CIO 9,02 66t,82 658,92 o,oo 662,67 o,s, 0,10 0,25 
.) 2rtc1, O, 2765, 25, o, :,7 Jo 43, t 359, 396, 

3,1!7 o,oo 7,ollt 0,59 0,065 0,035 0,06!1 0,08 6!12,80 / 
\ 

) 
0,00361,9 4o, 40, 40, 3 20 l ••21,18 215,40 

,) 

J CCHV• 0 1 100 CEHV• 0,300 
J 3210 CROSS SECTION EXTENDED 6,69 P'E[T 

'---

J ") 
3301 ~V CHANGED MORE THAN HVINS 

J . J 21,IO 12ot9 662,79 657,67 0,00 662,82 0,~3 0,08 0,08 
2rto1, 99to 1230, 569, t465, 575, 1067, 1360, 396, 

) 
I, i!8 0,68 2, 14 0,53 0,100 0,045 o,o7!1 0,06 650,60 

J 0,00011.7 4o, 40, 40, J 8 1 0,00 827,17 

J CCHV• 0,100 CEHV• 0,300 .) 

) 3265 DIVIDED FLOW 
,) 

21,,,0 t lt 34 662,94 6!59,18 O, 00 662,96 0.01 Ooll o.oo 
) 

27901. 577, 622, 1590, 1374, 363, 2559, t42lt 414, 
.) J,5•1 o,42 1,11 0,62 o. 100 0,045 0,075 0,06 6!1t,6o 

o,ooet!ll 710. 750, 660. 2 8 1 o,oo t34!1,7o 

) J 
CCHV• 0,100 CEHV• 0,300 

J 3265 DIVIDED FLOW ) 

) 
3210 CROSS SECTION EXTENDED 0,13 P'EET 

) 

J 
21,90 tt,03 663,03 6158, 38 0,00 66l,04 0,00 0,08 o,oo 

) 2790,, 1832, 34!, 6 t !I, 5t82, l20, 1920, 15t7, 441 • 
3,98 0, 35 t,07 0,32 0,100 0,045 0,075 0,06 652,00 

) 
0,000065 736, 700, 680, 2 to I 0,00 1987,21 

) 

) 
CCHV• 0,300 CEHV• o.soo 

) 



~i) 1645 INT SEC ADDED 8Y RAISING SEC 22,00• •2,175FT AND MULTIPLYING BY 1, 1111 
.) 

) ) 

) 
) 

) ) 

) ) 

) _) 

) .) 

) ,) 

) ) 

) ) 

_) ) 

) ) 

) j 

_) 
) 

) ) 

.) ) 

) 
J 

J ) 

) 
J 

J ) 

) 
) 

) ) 



' SECND DEPTH CWSEL CRIWS WSELI< EG HY HL OTHER LOSS 
Q llLDB QCH QRD9 ALOB ACH ARD el VOL TWA 

) 
TIME VLOB VCH VR09 XNL XNCH XNR WTN ELMIN 

) SLOPE XLOBL XLCH XLOeR ?TRIAL r De rcONIT CORAR TOPWID 

) 1,01 9,88 662,61 658,54 o.oo 663,51 0,91 0,03 0,45 ") 
2790, 0, 2790, o. o. 365, o. 1518, 442, 

) 
3,98 o,oo 7,64 o.oo 0,065 0,035 o, 0165 0,06 652,73 

) 0,003971 13, 13, t 3, 2 11 I 0,00 40,12 

) ) 
1645 INT SEC ADDED By RAISING SEC 1.01, o,725rT AND MULTIPLYING s, 0,966 

) l ,o2 9109 662,54 659,39 0,00 663,70 1,17 0,06 0,13 ) 
2790, o, 2790, o, O, 322, O, 1518, 442, 

) 3,98 o,oo 8,66 0,00 0,065 0,035 o, 0165 0,06 653,45 
') 0,005736 13, l 3, t 3, 2 8 I 0,00 38,15 

) ) 
1645 INT SEC ADDED BY RAISING SEC 1,02, 0,725rT AND MULTIPLYING 8¥ 0,965 

) ) 
3265 DIVIDED rLOW 

) lo03 8,26 662,44 660,25 o,oo 663,99 l, 54 o,o9 0,19 ) 
2790, O, 2790, o, O, 280, O, 1518, 442, 

) 
J,98 o,oo 9,96 0,00 0,065 0,035 0• 0165 0,06 654,18 

) 0,008169 13, I 3, t 3 I 3 8 I 0,00 35,19 

) ) 
1645 INT SEC ADDED BY RAISING SEC I, OJ• 0,725rT AND MULTIPLYING BY 0,963 

) _) 
3265 DIVIDED rLOW 

) 22,00 7,39 662,29 661,12 0,00 664,38 2,09 0113 o, 28 ) 
2790, o, 2790, 0• o, 240, o, 1519, 442, 

) 
J,98 o,oo 11 ,61 o.oo 0,065 0,035 0• 0165 0,06 654,90 

) 0,012)47 13, 13, t 3 I 3 8 I o,oo 33,90 

) CCHV• 0,100 CEHV• 0,300 J 
3280 CROSS SECTION EXTENDED 5,93 F'EET 

) ) 

.J 
3301 Hy CHANGED MORE THAN HVINS 

) 
22,10 12, 34 664,84 659,81 0,00 664,84 0,00 0,25 0,21 

) 
2790, 1459, 4 I 3, 919, 47 34, 421, 2682, 1522, 44,., 

J 4,01 0,31 o,98 0,34 0,100 0,045 O• 0175 0,06 652,50 
0,000044 40, 40, 40, 3 9 l 0,00 1600,00 

.J ,) 
CCHV• 0,100 CEHV • 0,300 

) 
3280 CROSS SECTION EXTENDED 0,25 F'EET 

) 

) ) 



;_l l SECND DEPTH CWSEL CRIWS WSELK EG HV HL OTHER LOSS ·' Q QLDB QCH QROII ALOB ACH AROB VOL TWA 

) 
TIME VLDB VCH VROII XNL XNCH XNR NTN ELMI .. 

.) SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CORAR TDPWID 

) 22,90 12,25 664,115 659,711 o,oo 664,116 0,01 0,02 0,00 ) 
2190, I 940, 396, 454, 42511, 21,. 1464, t564, 452, 

; ) 
4,13 o,46 1,45 0, 31 0,100 0,045 0,015 o,od 652,dO 

) 0,00001111 240, 280, loo, 2 6 1 o,oo 1519,12 
C 

) CCHV• 0,300 CEHV• 0,500 ) 

') 
3265 DIVIDED ,Low 

) 
3210 CROSS SECTION EXTENDED 0,16 ,EET 

) ,) 

) NORMAL BRlDGE,NRo• 5 MIN ELTRo • 665,60 MAK ELLC • 664,00 
) 

1>,00 9,15 664,115 663~12 o,oo 664,91 0,06 o,o3 o,o, 
j 

2r9o, 2061, 123, o, 15oB, 241, O, 1561, 45,, 
,) 4,14 1, J1 J,Ol 0,00 0,065 o,oJ5 0,065 0,06 655,00 

0,000962 5o, 5o, 50, 2 11 I •2l,5t 656,65 

) ) 
CCHV.• 0,100 CEHV • 0,300 

) 
23,lo 12,23 664,93 659,13 0,00 664,94 0,01 o,o3 0,01 

.) 2790, 111111, 404, 5911, 4476, 316, 1121, 151 ,. 455, 
4,11 0•40 lo211 0,35 0,100 0,045 0,015 0,06 652,10 

) 
0,000061 5o, 5o, 50, 2 14 l OoOO 1591,12 

.) 

) CCHV• 0,100 CEHV • 0,300 
.) 

3265 DIVIDED ,Low 

) 2J,Jo 10,211 665,111 661,56 o,oo 665,20 0,01 Oo25 o,oo -._) 
2Ptoo 190, 503, 1491, 12211, 311, 1914, 1149, 501 • 

.) 
4,65 0,64 I, 62 0,16 0,100 0,055 0,015 0,06 654,90 

..) 0,000266 1540, 1510, 1500, 3 9 l 0,00 10411,31 

J CCHV• 0,100 CEHV • 0,300 ) 

23,50 11,55 666,55 665,16 0,00 666,51 0,02 t,31 o,oo 
) 2260, 261, 419, 1513, ,411, 212, 111114, 195J, 5111, 

j 5,40 0,11 2,26 0,110 0,010 0,055 0,015 0,06 6511,00 
0,000646 2920, 3040, 3020, 5 9 l o,oo 1261,39 

J ) 

CCHV• 0,100 CEHV • 0,300 

.) 1645 INT SEC ADDED BY RAISING SEC 23,10, •l,050,T AND MULTIPLYING BY 0,1113 ) 

) 

) 

) ) 



' ) SECNOI DEPTH CWSEL CRIWS WSELI< IEG HV HL OTl~ER LOSS ' Q QLOB QCH QROF! ALOB 1,CH AROB VOL TW1-
) 

TINE VLOB VCH VROB XNL :KNCH XNR WTN ELl~JN 

' SLOPE: XLDBL XLCH XLDeR ITRJAL !DC !CONT CORAR TOl~WID 

) 1 o Cl 1 8069 667074 665085 OoOO 1&68 o 52 Oo78 lo72 IOo 23 ,) 
226Clo 179, 208 lo Oo 110, 2830 Oo 19760 !5920 

_) 
50413 lo57 7 o 36 Oot9 0,065 Oo040 Oo065 Oo06 651J o 05 

) O•oooo:u.o 690o 6950 1000 2 lo 1 Oo00 17!5o41 
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• GH 61 3 . ~00 ?137 . 00( f- 13 . 100 ? }44 . (1 0 0 Al l . MOO 2 0 . 00 0 605 . 8 0 0 2 16 0. 000 6 02.800 218 •J C . .. GR 601 .700 ?200 . 000 '"'01 . 700 ?2SO . OOO $94 . 500 2 34 0 . 000 599. 800 2350 . 000 599.soo · 21tgo. oo GP 6 0 1 . 100 24?0 . or,o f -05 . oUO ?4~0 . (Jt)('I A. l J . 500 246n .O OO 6 18 .500 247A.O OO 6 16.100 2S o. 00 --~-"C;"f.l 617.600 ?":l32 . OC, t, t-H:s . A(70 ?S<:tJ . 000 A?J . 90 0 ?F:,O R. 0 00 630 . 000 2766 . 00 0 630 • 00 0- 31)56 . 0 ITTJ --.~ 

• GR 64 0 . 000 :1~lt> . OClO f-C.0 . 000 ) 7~o . l) f, 0 f.7 0 . 00(1 38)h . OOO o. o o. o o. o o.o 
--.- Xl "2 . 10() 0 . "O 0 . iJ- o. o ?150 . 0rTO 2 150 . 000 2 150 . 000 o. o o. o· ,, ... 0- - ~ 

• XJ o. o o. o 0 • (! 11, 0 . 000 o. o 4171 . 000 o. o o. o o.o o.o NC o . o {l . 0 0 . () 0 . 3(,0 11 . ~oo o . o o . o g.o o. o o.o 
NC' 0 . 090 0 . 100 0 . 010 o. o u. o o . o o . o . Cl o. o o.o 

• ,r l J . 000 hf, . ooo 2Rl:>u . ooo 31t5 . 000 1101) . 00(1 t::800 . 000 ?63 . 000 o . o o. o o.o 
)( 3 o . o o. o o . o ?1-Je . 000 o. o 4301 . 000 o . o o . o o. o o.o 
f,P 67 0 . 000 o. o t,1 0 . 0{JO 150 . 000 f-60 . 000' 130 0 . 000- 6 70 . 0 00 1500 . 0 00 660.000 1670 .01>0 •• Gk 650 . 00 0 1850 . 000 t:-4 0 . 0 (. (1 ?nuo . oon AJ0 . 000 2?00 . 000 6H, . 300 2550 . 000 6 l7. JOO 2835.000 • GP 613 . 100 2 "" 50 . 0(JO f- ll. 000 ?P.54 . 00('1 60f- f) (j 28b0 . 000 60S . Of) O 2~ A.o . ooo 605. 000 289 0 .000 
(-f< 6 04 . 100 291 0 . 00U flt.3 . 900 ?94 0 . C'IOO A04 . '- 2C)A0 .. 000 604. 200 3000 . 000 604;1 00 30~0.000 c;R 6 0.'3 . £,()(l 1osu . nno fi():4 . t,00 1090 . ouo ~t'1 . 9UO ·n 20 . ono 604 . 700 3 13 0 . 0 00 604 .1 00 31 0 .000 

• GR 6-0 2 . 700 11 ~u . ooc 1:,04 . SOO J170 . 000 604 . l OQ 3 1~0 . 000 604 . 30 0 3 1.9 0 . noo 6 04 .700 3 ? 00.000 • GR 604 . 100 3cH1. 01,n f-04 . JO<' -1210 . 000 n04 . 9oo 3?.30 . 000 603 . 600 324 0 . flOO 604. 700 3260.000 
{, R 604 . 900 32 70 . 001 t',(,$ . £.() 0 .nco . oon f,Of- .900 3310 . CQO 6 1 1 . 4 00 JJ?.5 . 000 6 12 . 900 3330 . 000 (,f.r •. 6}h.600 135"'> . fl{H ~14 . 000 :S3bll . OOO A l S . 6 0() 3JA5 . 000 6 16 . 7 00 3370 . 000 612. oo·o 3 384.00-0-

• (;~ f.1 6 . 70 0 14 00 . 01)( 6}7 . 000 J4(17 . 01) 0 f lf, . 900 3414 . 000 6 15 . JOO 3417 . 00 0 614.700 3442.000 ~ (,t-,' 613 . 4 0 0 1450.0 uO ,; 13. ":IO {1 3...,10 . oc,o A?0 . 000 46?5 . 000 nl0 . 000 4 8 75 . 000 E,4 0. 0 0 0 4q2s.ooo 
f-P 650 . 000 t+9 7:, . 01j ( r HJ . 000 . C,0',0 . 000 "'7 0 .·000 5 130 . 000 1,10 . 000 5 .310 . 0() 0 6E>O . OOO 5 5 30.00 0 , 
Gk f,C,() . 000 s~nn . oou fu0 . 00() t-<°1HJ . Ol)0 f.t.() . 00(J 7.030 . 000 6~0 . 000 7430 . 000 660 . 000 7 7 30-.00-0-•• GR f.70 . 000 7C,A1 . 0( 0 o. o o. n o. n ·o. o o. o o. o o. o o. o 

1 FT OV\'iN!:iT t: ~M Ut 1(, 1\fl'Wi-> kOti"I OJ-iJfJC,t -• X l 3 . 10<' )t:, . 0(1O )~(0 . N 1 0 1~~1 . 000 "~ . ooo 4 Q. OOO 49 . 0 00 0 . 9 30 o. o , o.o • )( 3 10. oon o. o (1 • ll n. (I 0 • () ?P44 . 000 o . o 630 . 000 620 . 000 o. o 
GR 660 . 0(1(1 o. o "'"0 - 000 · 20.0 . ut)0 n40 . 000 4 30 .·ono 630 . 000 ei oo . ooo 633 .iO OO -110 0. 0 00 
G~ f, 24 . ?00 1,on . 001 A?4 . c00 11t,.'-+ . oon 60S . t,fl(l 1350 . 000 603 . 100 137 0 . 000 6 0 1. 900 1400 . 000 
Gf-' S9 Q. 100 14 }3 . 000 ~'19 eSOO 14?0 . 00fl 5Qc. . ~.11 ) 14?0 . 000 S99 . 0 00 14?5 . 000 6 03 .1 00 )430 . 000 
GR 6 04 . f. 00 le+ Qo . ''H• fl fl4 . }()('l tSco . uoo 6l12 • 0 (J 0 1s2s . ooo 603 . 000 1530 . 000 604 .700 {630 . 000 
f,P 6 02 . 000 l t:,~5 . 0 4 f - f..C1 . 0t;O J ,-,4(1 . Ou() ~ Ml-'.i> . 100 16~0 . C'OO 605 . )00 f6 7f) . 0 00 604 . 7 00 Mto.ooo -#-

• r,i-> 6 (i $ . 300 17lt) . Oii 0 fit<:, . ooo }7'-)0 . 000 6t)C:, . 00(1 17'::>S . OOO 60~ . soo 78 0 . 00 0 608 . 00 0 lf~~o.ooo 
GP A?J . 7r10 l :l4~ . O •.Iii 6?t. . 1 o·o J8C..l . Oll0. foit- . 7or l>:<':> l. Ono 620 . 000 2 100 . 00 0 b30 .000 3 1 0.000 
.Gf.i 640 . 000 3550 . 000 o. o o. o o. o o . o o. o o. o o. o o.o 

ri-1 3 . flOO ft . l O (I 1~00~ 000 u . (J ) ~ l~"ll . OOn n . 100 1ssn . ooo o. n o . o o. o 
• X 1 3 . 110 u. n o. o 0 . r. l • 0 oo 1 . 000 1 . 000 0 . Q3 0. o . o 0 . 3 X2 o.o IJ . O o. o 0 . {'- n. o 0 . 0- o. n o. n 0 . 9'30 o. 
•• ~l 25 . 00 0 0 . (J • 51-0 . -0(}0 . 0 . ' ?Oo . uoo hS0 . 0(10 0 . () 430 . 000 6 4J) .OOO o.o 

RT ACCJ . 000 63tJ . 0)(J o. u 11(JO . OOO hJl . 000 6?0 . 700 1420 . 000 633 . 70 0 626.70 0 14 2 0. 0 0 0 
AT 633 . 70 0 599 . SlHl )4;?\.;, . 0011 AJ3 . 100 S94 . 000 l4?c. . ono ~33 . 700 n?6 . 7 00 15 25 -~00 634.700 
H~ 62"f> . 700 l 5?'::> . O(l O -- f--34 . 7 (\fl Atl.c' . 000 ·1c;Jn . 100 A34 . 700 · n03 . ooo 1530 . 000 6 34 . 00 626 • 'tOO 

·• KT 1635 . 000 f3u. . 7(J 11 r-t::6 . 700 11-.Jc; . oon f=)it. . 700 i:-02 . o no 164 0 . 000 '134 . 7 00 · ~03 . 000 1640 . 00 0 
RT 634.700 62o . 7CJI.J J7$0 . Uv<' 1:, i l • loo ,=..11--. . 100 1750 . 000 614 . 7 00 Aoc; . ooo 1755 . 000 6 34 . 700 
?T 60~ . 000 17S~ .. oon f-- ~4 . 7U(J nco . 700 li-1C,I . ooo 633 . 900 f..;> (:. . 7 00 2 100 . 00 0 f-2 0 . 00 0 .__ o. o 
hT 3 ) 50 . 000 b3U . Ooo :'1) . o 415c.,-o . 00 0 h411 . l)0 0 .o .o o. o o. o o.o n. o 

• , 1 3 . }90 (J . () o . o u . o '-t4 . QOO 44 . ono 44 . 000 o~n o. o o. o . -- X2 o. o o.o I) . 0 (l • 'l o. o o.o 1. 000 n. o o. o - o. o -

• . l ' FT UPS T-H.t...JH•, OF I\N~P~ 1-<0AD ~~_j UGF 



. Xl 3 . 2()0 u. o o. o o . o 1. 000 1.000 1.000 o.o . o.o • X3 10 .000 o. o 0 . 0 o. o o. o 26S l.OOO o.o ' 6)0.000 . 628•800 NC O. O.RO 0. 1 00 __Q_. 03( o. o ·O . O o. o o.!.o _ _!) . _Q_ - . -- . --- ~- .....,.._._ 

>' 1 4 . 00{) tl6 . 0 (' 0 ?f--~0 . 000 n2c:, . ouo < 
4 Q . OO O 49 . 000 49.000 o.o o.g Tt;J:t1r--:-X3 o . o o . n o. o ;Roo ~oon o. o c. )42 . 0 00 o.o o.o o. 

~ f.7 0 . 000 er. o 1-)6'1 . 0·{1 (1 1:::,0 . 0jO nncr. ooo 1300 . 000 670.000 1 S-00 . 000 660;iJO·o .. 

• r,p 650 . 000 lf'Su . O< ll (: t.. V • 0 0 ll 20 (10 . 0 (J 0 6~W . OOO ?200 . 0() 0 616 . ~00 2550 .000 617.300 2835.ono 
Gf. 61 3 . l OO 2850 . 0(;0 Al 1 . (1./'"0 . ?AS4 . 000 A0A . ?uo 2~Ao . noo 605 . 000 28A0 .000 605.000 2890.000 
GP 6 04 . 100 ?Sl0 . P0u /.,(3 . ~()(.j ?Qt+l) . (l(IO h(J4 . 200 2g60 . 0QO 6 04 . 2 00 3000 . 000 604 . ·l 00 30~0,000 -r.R 603.A00 Joso . nc o Al.'f4 . 000 - - 1 (l '11J • 0 0 0 ~ 607 . 900 3120 . 000 604 . ?l>O 3ITO .OlfO - 6'lr4 • llJlf -- 3t a .. am,-

• GR 6 03 . 7 00 3 160 . 00') "'nt. . $00 31 ,o . ooo h04. 1 00 3 180 . 000 604 . 300 3190.000 604.700 3200.goo 
GR 6 04 . 100 32 10 . 00(1 . h04 . 301l 32?0 . 000 '11 . ~on J?)(l . 0()0 603 . 600 3j40.000 604 .. 7-00 3?.60. 00 
GR 6 04 . 900 1210 . oor, f!O.S . 4 0 (J 1100 . 0fl(\ ,-. L,,.. • lj r, (1 131(' . 000 61 1.4 00 3 ?S.000 6~2.908 -¾JH!S~ GR 616 . 600 335~ . oou A14 . 0IJO 33f>0 . 0C,() 6} t.., • I.,') 0 33f-5 . 000 61f-.700 33,n. o-o O" ~ - 6 2.00 • G~ f. l n.7 110 3400 . 00( f.17 . 000 14lJ7 . 0u() h lt, . U(ll) il.l 14 . 000 6 1S . 300 3417 . 000 61 4.700 344~.ooo 
f-fJ 61 3 . 4 00 345 0 . 0'0 ~1J.q(j(, "t,}l) . oOC\ 1-."'n. r, oo '•6?~ . ()01) 63 0 . 000 4875.000 640.000 492 .ooo 
GR 650 . 000 4~7t, . oc,o hf.<) . 000 · ':>0~0 . 000 f..71 . o(IO :., l JO . 000 6 70 . 000 si~o . oio ~t8:8~8 -ffil:-8-88 GF-l AS0 . 00(\ "56 "Ao.. 0 O O f4n . ooo AJJ0 . 000 t-,4(1. (,1()(1 70 30 . 000 65 0 . 000 7 o.o 0 • • f-, f< 67 0 . 000 7c,~q, . ooo o. o n. o o. o o . o o. o o.o o.o o.o 

X1 4 . 100 o. o o. o c; uo. ooo ~00 . 000 ~00 . 0 00 o.o . 0. 0 ---- O'.O --------
·• · x3 o. o o.o ?JU0 . 000 o. o i~75 . nno o . o o . o o.o o.o 

NC o.1no o. 1 or, o. n o. n o. o o. o o . o o.o o.o 
NC o . o (1 . 0 0 . 1(10 ( . JOO o.n o . o 0 . Q.. o . o O t.O 

• C~liSS ~E.C TI (J'IJ 1,,0 . · 5 

X l 5 . 1)00 47 . or,o 20:>0 . 0CiO ?453 . 000 ti?sn . ooo ':>500 . 000 t-198 . 00 0 o. o o.o o.o 
• GP f-P0 . 000 o. n 650 . 000 ~O . JOO 1,,. 0 . 0 0 0 · 11,0 . 000 630 . 00 0 250 . 000 f-20 .000 A00.000 • GR Al6.~ 00 17S0 . 0U(I Al ? . 1o n ]8t'l . <1on 616 . 100 H3SO . OOO h l J . 800 190? . 000 613 .900 1950.000 

Gk 615.9CO 20 11. 00<' f•..}8 . ~00 ?03Q . 0t;0 ~11 . 70 (1 ?050 . 000 6 11 . 70 0 2051 . 000 60Fi .i00 -~l28-: 8~8 · Gk 601 . 600 2190 . 1100 " 02 . 40f, ??6u . ooo cOl+ . 200 2320 . 000 60 3 . 900 2'330 .000 f.04. 00 

• GR n (l4 . A00 2350 . Ol•O f-,('7 . 000 ?170 . 00l'\ 611 . 70 0 21bB. ooo 613 .1 00 2410.000 6 14.700 242

8
.000 • GR 6 l t. . 6 00 2436 . 0( 1 (, . t-17 . bui) ? 4'?3 . 00('1 ~17 . A0 0 2468 . 000 614 . 000 24A9 . 000 614.300 250 .ooo 

GP 6} 5 . 5()0 2c., 1 l . Cl ll 0 1:,14 . oOO ?5t4 . 0or 6}.:.. . 300 2581 . 000 619 . 600 ?6!6 .nno 6 15.400 2£,9 .ooo 
GR n?C' . ooo 330 0 . O{d'1 c30 . noo 1450 . oor . f,L+fl . 0 0 0 36~0 . 000 650 . 00 0 40 0 . 000 64 0 .000 4750-.000 

• GR n4 0 . ooo 4~50.01)(1. 1- so . nuo c:.1t;,o . ooo f. c.. 1, • ()l.)(t 70~0 . 000 660 . 000 7?5 0 . 00 0 660 .000 7950.000 
r,~ 670 . 000 8750 .0vO A:JO . lH U4':,0 . l)U0 (I . 0 o . o n . o o. n o.o o.o 
NC o. 11 C' 0 . 110 0 . () :_,, o. o ri . o o. o o . o o . o o.o _o.o 

·• . 
CPC<;.~ C:. .-- ( 1 lON f O. t 

~ ,-1 6. oan 46 . {l(fl .? 9'C O • 0 0 ff )?4? . 000 c-c;:on . coo- 4500 . 000 533c; . ooo o. n o.o o.o 

• X3 o . o o. o n. o 1111fl . 00 0 n. v 47~] . 000 o . o o . o o .o o.o 
Gl-t 680 . 000 o. o 6f,O . OOO 1,0 . 000 h':)() . 000 2sn . ono 640 . 000 4()0 . 000 F,30 .0 00 AS0.0 00 
(P 620 . 000 ?:,00 . 00 ) h17 . 700 ;>f>uo . ooo ~lH . 200 c63o . ooo b l7.700 2 7 ,) 0 . 0 00 6 18.200 2 733.000 . ~- GR - 617 . 200 2770 . 000 - f~7 . 10n ?ROIT . 000 olR . 200 ? FD }.000 618 . 6 00 2~65 . 001} 616. 700 2900.000 

• (,r' 60 7 . 6 00 2«;0:> . 000 f0C:. . JCJ0 ?910 . 000 603 . 100 2920 . 0f'IO 602 . 6 00 2 990 . 000 602.300 3030.000 
Gk 6 02 .-500 3040 . 000· f.(12 . 400 3070 . 000 h06 . c0(! 3120 . 000 6 06 . 30 0 3 130 . ()00 607.500 3 150.000 
GR f. IJ-8 . 4 0 0 3lt,v . OOO f. <, 7 . I.JO 0 1 lYU . u(,O h]O . ciOO 32 10 . 00 0 6 11 . 600 3230 . 000 613.200 3242.000 
C:R 6 1'3 . 0 00 32F-5 . 000 F-'11 . t;(IO •'?9f- . OOO 1)14 . 900 33?J . OOO 6 15 . 300 311c;. ooo 613. roo 33-62. 000 

• G~ f.1 7 . 400 3410 . 0(0 f 15 . SOO 3436 . 000 6 1c.. . ooo Jsso . ono 620 . QOO 4450 . 000 630.000 4 9 00.000 
GR 640 . 00 0 4SSO . l)t, O f C. 0 . 0( 0 · t.q7t., . OOO 6",J . 000 1100 . ono ~6 . ooo 7Rso . noo 670.000 7925.000 
GP 6~0 . 00(l P30(1. 000 o. u o . o o . o o. o o . o o . o o.o o.o 
NC, 0 . 09(\ CJ . ] CiO o. n30 - o . o o. o o . o o. o o . o o.o o.o 

• (P05~ SE.ftJur..i tllJ • 7 - -

• )(} 1.000 4 7 . 00(, -~f- $0 . 000 4 1,' ~ . ooo JAO(J • 000 ~1 00 . 00 0 41g o . ooo o . o 
x_a o. o o. o o. o 1300 . ilO O o. o 4500 . 000 o . o o.o 

680.000 u. o f-!:JO . 00 200 . 000 f,40 . 000 soo .ooo 630.000 950.000 



• • • • 
620 . 800 344$.000 6 18 . 6 00 3570 . 000 b? J. 600 3575.000 621.000 36J . 
620 . 000 3650 . 00() h l c . 9 00 ~6y4. oo n 609 . 600 36f>0 . 000 60f.t .100 36. 0.000 6 
6 04 . 5 00 :noo . ooo i:- os . ooo 3 7 0 . 000 60 4 . 900 3720 . 000 604. 500 3730.000 . _,__ -~g~ .o --
o()4 • 2'00 - ., no . ooo f,04. 7 00 3Bl(') .00 0 A-03 • 500 3f350 .-00 0 604-. -61)'() :J880"; 0 00 - · eYOU .. 
6 04 . 5 0 0 3c, .. o. oo., F.<'3 . 900 197 0 . 00 0 A03 . 20 0 ) Q90 . 000 t.04 . 800 40?.0.000 613.goo 4077. 33· 
614.000 4 107. 0 00 h l7 . o00 41 ? 5 . 0 t, O ~11. 000 41 2 P. OOO 6 17 . 400 4 150 . 0 00 6 20. 00 42S1• 
t-20 . 000 43JJ . ono h?4 . <;;l,0 4 34 0 . 000 i;·rn . ooo 4 675 . 0()0 640 .000 5275 .000 r,1+a.ooo s 2_

0
: _o~ . 

ns o . oo n fi ~?:, . 000 f.~0 . '1('0 f.7'::J':> . O(}f' o. o o. o o . o ;o -o-. (J - - --~ 
n . l O" 0 • ) f C, O • ..,33 o. o o. o o . o o . o o. o o. o o.o 

rRG~~ 5~Cll0~ ~o . P: ·- ·-

Xl ~ - 000 Si . O<O JlJ4 . ll00 ,.5~3 . 000 1,400 . 000 ~00 0 . 000 b l~0 . 000 o.o o.o o .. o 
,3 o . o o. o 0 . (J 1879 . 000 o. o o . o o . o o. o o.o o.o 
GR 633 . 00 ('\ ~9"4 . 0 ffC "1c . 6'>0 ~?4 . 000 h3? . 100 994 . 00 0 629 . 700 l OS-4.000 - '629.000 - 11-S-4.-0 00 - .-
GP 6 28 - 000 12 34 . 0 (10 A11 . or,o 12S4 . 0UO i:-30 . 100 l SA4 . 00 0 6?A. 000 1834 . 0 00 6 17 .000 1854.00 0 
c;R f-1 6 . 000 2oe4 . ooo f-1':> . 000 ?6t-4 . 000 61? . 700 ?~3.4 . ooc 6 12 . 400 2924 . 000 61 4. 6 00 3 0 34.000 
GR 6?.S . 000 309£. . 0(10 At'."5 . 70(1 11Ut- . OOO ncs . 100 3 10fl . 000 n2s . 100 3 106 . 000 625.700 3106.00 0 -- G~ 625 . 70 0 3 1 1 0 . 000 '- 1~ . fi0O J l..>4 . 000 6 1~ . h OO '1 151) . 0 O 0 Fi09 . 400 3 16 0. 000 "6 0 8 .000- :f1"7o·. o o-g 

• GR fi 07 . 90n 31 ~0 . 000· t-O("l . f\00 3?00 . 000 A0 7 . 4 00 3210 . 000 6 07 .400 3?20 . 000 6 09. 6 00 3230.00 
GP A09 . 100 324 0 . 000 ;;.,(IQ . 600 ~?S0 . 000 n07 . 800 328 0 . 000 6 05 . 100 3440 . 000 605 .200 3 ~90.000 
c,~ 6 04. 700 350'0 . 00(! ~cs . 100 ..:S5?G . 00(1 h0h • OUC 354 0 . 00 0 60A. 300 · 3560.000 6 10.000 3 10.000 
GI-' 61 3 .7 00 J«:>A-1 . nrr, flc-. . ':>Or 1SH"3. 000 1119 . 000 3600 . 000 6 17. ?00 376'5"". 000 6 ) 7 .400 3776 .00 0 - -----...-

• Gh' 6 19 . 900 JP00.000 h?.H . 000 19(10 . uOO ~40 , 000 4250 . 000 h60 . 000 435 0 . 000 680 . 000 4550 .000 
C,k 700 . 000 4/C\C . 000 o. o 0 . /) o. o o . o o. o o. o o. o o. o 

• )t 1 >i . 10(' 4b. 000 1134 , 000 1':>83 . 000 11 00 . 0 00 1so n . oo o 1?50 . 00 0 o. o o. o o.o 
GR 6 1• u . 0 0 0 l ',A4 . 000 -ftcP. 8(JO 1904 . 000 n2M . 900. ?054 . 000 ~28 . 000 ?084 . 000 61 5.400 2 134. ooo. 
GP 61 6 . 000 2 ?54 . 000 h}6 . 90v ?554 . 000 0 1c; . 400 2654 . 0 00 f.13 . 300 2764 . 000 6 13.100 2864.000 
GP 613 . 6 00 29 74 , UOO f 11, . 200 ·~0~4 . uil0 Al.h . O O 0 n 14. ooo 6 ?6 . 000 3 114. 000 626 .000 :n 14.o-o-<r-

• C· P 625 - 700 31 l~ - ()(" ~}5 . AOO '1 )J4,0U0 615 . 600 1150 . 000 6 09 . 4 00 3 160 . 000 608 . 000 11 70.000 
GR A0 7 , 900 llMO . O(lP fl6 . ,..0(l 3cOO . OOO AU7 . 400 3?10 . 000 F, 07 . 4 00 3220 . 000 609.600 3230.000 
(,P 609 . 100 3240 . 000 ~(9 . 600 1?'.:>0 . 0UO A07 . BOO 3280 . 00 0 f:>05 .1 00 3440 . 000 605.?00 ) 490.00 0 
Gf< f-04 .700 3500 , 000 .~rs . 100 ~c,f'o . o on 60 f-, . 0(10 354.(l . 0()0 608 . 3 00 3560 . 000 6 10 . 0"0 "3570.000-

• (•R 613 .7 00 35P L 000, "-lfi . St10 •5b3 . (; l) 0 6 l q . O('l0 3A00 .000 6 17 . 200 3765 . 000 (\17.40 0 3776.000 
GP 61 9 . 9 00 3POU , 00CJ F-2~ . ooo • QOQ . 000 A4 0 . 0v0 4 ?50 . 000 n60 . ooo 4150 . 000 680. 000 4 550.000 
C:k 7 00 . 00 C' 4700 . 00 0 . (. o. o o.o o . o o .o o . o o. o o.o 

• ); 1 f\ . 900 o. o n • o () . 0 l 70 f) . () O 0 1200 . 000 120 0 . 000 o . o 0 " 0 o.o 
X3 O. ( .o . 0 11 . 0 /4"'::,6 . Oufl O. u o. o 0 . 0 . () . O o .-o- o. o 
'NC o . 1 ~o 0 . l OU u . 1tJ i o. o 11 . 0 o. o o . o o. o I).,, .o. o ·--------- :-, 

• CR(J<;S SECT lUI NO . 9 -·- ---
• Xl q . ooo J) . 000 3000 . 000 3Gbv . ooo 1co . ooo /?0 . 000 720 . 000 o . o o . o o. o 

.X3 o . o o. o o . o ) l (IO . 0 0 ll o . u o. o o. o o. o o . o o. o 
GR 100 . ono o. o ~1:,0 . (}(10 J~0 . 0((1 ~M} . 000 oS0 . 000 640 . 000 11?5 . 000 620.000 3440.000 - C,k 61 4. 80 0 3S l b . 0CHJ F-ln . HOO 1SJ1 . 000 6z-c.. . ?00 3Sn4 . 000 &2c; . 1 00 35° 7 . 000 6)9 . 300 3c;91+.on o 

•• r;R 6 l b . 300 1600 . 000 A09 . 900 ~.s10 . oon 607 . 700 '3640 . 000 60A . 900 J fi C. () . 000 608 . 500 3 7 00.000 
GP f, (J 9 .} 0 (l 3710 . 00( f-08 . UOQ ~H10 . ouo nUt1 . hO0 3P20 . 00 0 608 . 80 0 3fH 0 . 000 609 . 100 3890.-0 00 
Gk 61 0 . AOO )C,4U . 1)(1(1 rl l . 600 !9~0 . 000 ~ l !':> . 300 39f.0 . 00 0 Al 6 . 3 00 39~1 . 0 00 ~ 18 . 400 3q9J. ooo 
f,P 6'27 . ? 00 4{}}, . 0 0 II h?."1 , 000" 40<s t . nuo 61& . 100 40·SR . 000 f-?0 . 000 4 0f S . OOO 640.000 li4AS. OOO 
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44.000 ]510.00U 1h40.000 
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GR 631.300 1110.000 631.300 1780.000 631.300 
GR 631.300 1780.000 629.400 1810.000 62Q.600 

--- n,40~ o-no-

uR 624.000 ?225.000 628.000 ??45.000 629.000 
ttt<· - --oc1+;-o-oo- 26 7 s. ou-o- ---- A28. o 011- -- --7775 ;·cro1J ---- · f53n • 61J o -- · 
GR 632.000 3525.000 636.000 JASS.000 n3n.800 

1180. o nn 
1910.ono 
?25S.ooo 
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n.n 
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n2R.OOO 
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(). () 
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I) • (I ( \ • I) 
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. -- 'f"T q .-:~(\Tl----- ~T0~·nn__________ -
.:..;:,n.on,1 ?ir::;n.onn 
hl] 0 t:,()(i ?71().()11(' 

l':Ti 
i-I.n n.11 -----n·-. rr------ ------------ ()~.::.... =n~-

o.n u.n 0.0 ---n ~-ff- --- · ·· :r-. r1 -- - · ---- -0-:ri --------- ---- --

c::. no • n , , 0 A ::i q • ? r, n q 11 n • n n n 
J4qn.r1r0 ?-,ll.l!t!l 1c;1n.onr1 
1 c:; P (1 • r- n n 1-- , 1 P • 7 n 11 1 r.:; P s • n n r 
l 5.::;-4 ~(1 <HY --- - - h'Tr;-:yr71 _________ l ~c; ':"i. 0 n r,--------
17 AO. n n n Al}.100 1780.0r!fl 
1o~n.nr0 f--?4.000 101s.on0 
??A5.n00 f,?4.nnn ??PS.000 
~uT?:;. 'HITT -- ·f;79-;.,n'1'i-- ---- .,-~-.7'f7'iil;-----

n. n r.n r.n 
n.n F-n7.~nn f-,n1.Jnn 

----~----- -- --- --- ------ ------ - -- ---~ .. -----·-- -- - - ------ - --·- --- - -- - - --·. ------ - ------- ----------------- -----------
Xl 3375.000 O.O O.O O.O 30.000 
X2 O.O O.O 1.000 626.400 631.300 
X3 O.O O.O O.O 1450.000 700.000 ---- -~r- -- -------i-s-.--o'fji}- --- ----0--.-0- ----·-ei-Jr.~o-o---- -- -0-.--0---- ---- · ---:ro-o-~ o-o-rr 
RT 560.000 636.000 o.o 900.000 ~Jq.200 
8T 636.000 o.o 1465.000 A32.000 o.o 
RT 626.400 1655.000 631.300 626.400 1710.000 

-- ---- ttt-- -- -1 -mo-. -o-o-n-- ---ei4--o-.-o-o-o-------o-;r---------:wo~-o-o o-· · · - -fl -ii:-o-~ -o on --
NC 0.090 0.060 0.030 O.O o.o 

------- · --·-ttP~-T-RE-A-M----o-r THORNAPP"lt-f.>1HVE- A'~.- - ·- -- ·· 

Xl 3475.000 37.000 1515.000 1635.000 100.000 
X3 O.O 0.0 0.0 1440.000 O.O 

-------~k--- - ·-t>'3tl.-o-oo ·- ----- o .o -i,3~0-0----- -t-0-0-.-00-t}-- ·· ·· -- 635.20-0-
GR 637.200 1080.000 636.000 1310.000 632.000 
GR 620.000 1s10.ooo 616.ooo 1s1s.ooo 612.000 
GR 609.000 1575.000 608.700 1580.000 607.800 

---c;-R- - - -612.-0-on- -- ·to3iJ.-o-o-o-----cfro.-oo-o---- - -r-(5j5.-o-o-n- · ~ ?o-.-o on 
GR 628.200 1955.000 628.000 2005.000 n?4.000 
GR 628.000 3155.000 631.500 3505.000 630.600 
G~ 632.000 4205.000 636.000 4~00.000 n.o -----~e------ -----0.-0 o.o 0.-0--------------0-.-10-n ·· 0.30-0 -

DOWNSTREAM OF COVERED BRIDGE -~ -··--·· - ---- - -- --------- --- - - - -- . --
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h?~.nrn 

r.r ---n; r---- .. - -- - - - --..,.,-. lT------------

n.n n.n n.n 
().I) o.n n.r 

q?().()(\(\ r, ? 4 • n (' n ° 1 n • n n r 
e,~i:::;-. nnn- . ---- --F. ry-,:.,· • TT rrr- - ---q~r;n--- -----------

101c;.non h ;;i 4 • n r, o 1 ~ ? c:; • n () n 
lAQS.0nn 6~?.nnn 17~s.onn 
?4PS.nrn i; 1? • () (1 () ;.: h? t.; • 0 () I: 

-7"1 • n - - ---------n-.n----------- - ---~rr------------- ------ ------
0 • n n.(I n.n 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

l 

( 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

C,f-< 
GR 
NC 

611-~00 
630.000 

o.o 

l-11~.0( 10 
11go.ooo 

o.o 

DOWNSTREAM OF DAM 

f,}4.~00 
fi32.000 

o.o 

14c~. uu n 
1370.000 

0.100 

hcc' • (I 00 
h36.000 

0.300 

Xl 4410.000 31.000 265.000 655.000 700.000 ~----- ----o-;;--o -- --o;-o-·--- ---- ---·-o-;n---- - - o. o-- - ----- - o-;u -
GR 660.000 0.0 6S6.000 32.000 652.000 
GR 640.000 210.000 A36.000 220.000 63?.000 
GR 620.000 265.000 614.500 315.000 AOh.500 

------c;R----r,07. ooo -4-os-.--0-0-0- -----Cl-o-s·-;;-m,o------ -4-z-s-.-01ro-- - ----r,--oo.1T01J -- ------
GR 606.500 515.000 608.000 535.000 610.500 
GR 626.500 675.000 628.000 70S.OOO 630.000 
GR 636.000 1790.000 O.O o.o 0.0 
~ ------ -0-.---000-- - - o~oso---- - --0.030 - - o-.n - o.o 

H4~.nro 
1180.ono 

o.o 

250.000 
720.000 -

65.000 
?30.onn 
13c:;.onn 
-435; on o 
545.000 
120.000 

n.o 
o.o 

~;L..nnn 
f-]n.fl0f1 

().I) 

s1s.oon 
{1. 0 . 

n4R.non 
b?R.Oflf\ 
Afl5.f10() 
nos-·; 5n (T 
616.500 
63?.nno 

o.o 
n.n 

100 FEET U/5 Of DAM. STARTING FL. PASfD ON HAND CALCULATION AT ~PJLLWAY 
-------~-- ---------. ------- -- - - --. - - -- - ----~-- - --- --- --- ----- -- --- -- ~ ---- - -- -

Xl 4580.000 25.000 160.000 856.000 145.000 l4S.ono 
XS 4.000 632.650 636.700 638.480 644.100 O.O 
GR 647.100 O.O 643.000 60.000 638.100 115.000 
t,1r--- s3-s-.-o--o--o--- - -r7r-~uo----- 632 ~7o-o -------- 7Zl ~o-on - 679"~ 300 - ?4T.-o no 
GR 619.000 361.000 620.000 371.000 hlg.400 391.000 
GR 620.000 461.000 623.000 721.000 624.000 741.000 
GR 628.000 841.000 fi37.000 A56.000 638.500 860.000 ---.-m:-------o-;--o--- -- ------0-.-0----------- 0-.--0-- ------ ---o-~·t--o-o- --- - ---0--.300-- -TT.u---· 

CROSS SECTION NO.~ 

X.l 5600.000 
GR 647.100 
GR 635.000 

-- ---~R- -- -·-t,-~.-o O o- · 
GR 620.000 
GR 628.000 
GR 641.000 

29.000 
o.o 

111.000 
-:3"6t .--0-00 
461.000 
841.000 

1026.000 

160.000 
643.000 
632.700 

· · --- fl 2-0--. -0-0 0- · · .. 
623.000 
637.000 
647.200 

ADA-CASCADE TOWNS~JP LINE 

856.000 
60.000 

221.000 
:3,r;-0-0-0-
121. ooo 
856.000 

1226.000 

--- ----x-1--- ·"8%0.--0-0-0 - 31.000- ---- --s--0-.-0-0-0-------i-0'4-0.-0-0-0--· 
GR 660.000 O.O 656.000 10.000 
GR 640.000 45.000 637.000 50.000 
GR 621.000 240.000 622.500 270.000 

--------c,tt----- s~-.-0-0-0 s-e-0-.0-00 - o-?7;3-o-o----- - -e,00;0-0--0---
GR 627.300 1040.000 626.800 1060.000 
G~ 634.500 1630.000 636.500 1640.000 
GR 652.000 2180.000 O.O O.O 

~----f·J---- - ---o-. o - -- -----o--. o- - ----- -- o-;--o-- - -- -- --- --o-;·o- ----

1020.000 
63A.100 
629.300 
61"9~ 40-U 
624.000 
637.son 
648.000 

J 3fi o ;--o o·o --
6 S 2. o o o 
632.000 
626.500 
o?f-i. o01'I
A26. Boo 
640.000 

o.o . - -- -o-~-o- - . 

1020.000 
115.000 
241.000 
391. 0 0-0 
741.000 
89n.OOO 

1326.000 

336(1. ooo- -
20.000 
10.000 

2go.ooo o-no. n no -
1500.000 
1720.0()0 o.o ---- u;-o 

145.000 
o.o 

636.600 
n? ri .-rro rr 
nl9.500 
624.000 
63R.c;oo - o ;o 

1020.oon 
636.AOO 
620.000 
5T9;"500 -
6?4.000 
641.000 
650.200 

-3}fi0-. 001)-- -
64R.OOO 
623.500 
625.ROO 
625.6-0-0 
628.?00 
644.000 

o.o - -n-;---rr 

c;t..,c;.nnn 
? ] A (I • r, f\ () 

n • n 
h • i1 • (1 () () 

() . (' 
o.n 

1 1 f ! • ii I I' 

0. (i 

n. u 
----------- -------- ----- ------- ---------

n... n_ ___________ o • o n • o 
r, ~ n --- ------·-o;-o------ - - o~if 

os.nrn A44.nnn 17 0.onn 
?lR.rnn n?4.nnn ?~0.nnn 
14c::,.nn0 607.0Pn 11,:,.nnn 
4-n s- ~-n ,rn - · -- --,,o 7. n cn1 --4 -µ,:;·-;l'nrr- · 
sos.non A?o.non ~c;s.on0 
gqo.nno Al6.noo gao.onn 

n.n - 0.0 o.n n. n - - ---11--;-rr------- -- - --rr·-;r,-- ---- -- --- --------- -----

o • n o.o o.o 
o.o n.n 

635.900 ln1.ono 
0. (\ 

160.000 
?7T. ,rmr 
411.nno 
A?l .OflO 

- -- ~---;1n, n------- ;nn-~-rrrr,,---------- ---- ------

17nn.nnn · -o; n --

6?0. o o o 4?1.onn 
A?s.non ~11.ono 
Al9.Rno 1~no.on0 

11 • 0 ---u-;i,---

0.0 o.o o.o 
lAO.nro 635.900 1A1.nnn 
211.nnn 619.onn ?G1.000 

--41 r;rrnu-- -----~mm---~;---rnr----
R? 1. o o o ~2s.ono R~1.onn 
q?1.nno 641.700 Q76.onn 

1 ~ 7_f,__. n_~_o __________ Q • o o • o __________ _ 

- - -o ~ rr -- - ------n-~u----- ---·-·--o--;-u 
30.000 A44.000 40.000 
go.ooo 620.soo 110.000 

460.ono 628.000 4Bo.onn 
R41l .-nn n-- - 577--;·(1 cr-cr--------q-ri--rr-.7TT'l1T-------------- ---------

1 s~ o. no o 630.200 J~R().000 
11gn.n00 648.000 1010.nnn 

o.n o.o o.o n---.-rr-- - -- --- --lf;;--0-----------v.--rr------

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

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

> 

) 



X l 370~.00IJ 2 I • (IO 0 1030.000 I l 4 fl • <JU n '-,(J • (l (l n i...,r 1 • on n L..(). (\()(\ ('1 1·1 fl • ( \ I' • I I --- t- ---. 
) X3 o.o o.o o.o 10?9.U00 () . (} 1111.onn 0. fl n • n 0. (' ('! • t I 

GR 640.000 o.o 637.6()0 ?U0.000 n3R.0()0 500.000 hl7.000 H4n.nrn ~lt.j.C:.,(ifl ~ 1 n • ri :1 r 
GR f-34.900 9R0.0()0 f-33.300 1030.000 631.500 lfl4r.onn r-1 _1 _._3n n __ _ __ i0.4.l.~ r- fl n h 2 q. 2 o o l ') L, ~~~['._, _,,_ ,~,. __ , 6T1"; umr 10-4g; mro - · -.;is·; 0-01)-" -- 1 os:r;;-{fcro -- - --607~fl{J{) · 1 o-r~r~ (Hl o Ao n • ;, o n 1 o A 1 • 7fn"'~-- ---~ Of,- c::; n 0 1)1)3.00() 
GR 609.200 1133.000 611.000 1141.000 628.000 1141.000 631 .ooo l 146.0fl() A3J.orn 111n.onr 

.,,.. . .,. GR 631.000 1177.000 6?7.000 1?90.000 Ai.?6.500 ]190.000 ni?R.?00 }4Q0 0 f\O() nio.nnn ;::•s10.onn 
I GR 632.000 2700.000 636.000 2840.000 o.o (). () o.n () . () _____ 0 !_n_ ____ __ __ fl,(_,_ _ I -- SB ·- . 1.050· 1.-soo ., ·2.600 o.o 72.900 (). 0 174?.nno n.n n 0 6.;, n n .. n h.? ,, n ·-- - - . - ·- --- . - -- - - ----

) 
Xl 37?5.000 o.o o.o ~✓ 20.000 ?n.ono ?o.nno 0. ('I _____ o_.n ________________ n._c ________ . --xz . o-;-o o.o - 1 ~·oo o 631.000 o.o ·0. 0 0 • (\ -----

I). (1 (l • I! 
- -----------

) X3 o.o o.o o.o .ooo o.o 1177.0()0 0 • () , 0 • (\ n • n 0 • () ) BT 15.000 o.o 640.000 o.o ?00.000 637.fiOO ().() c;no.nnfl hlR.onn n. o 
RT 840.000 637.000 o.o 930.000 635.500 o.o 9Rn.ono ~~4.Q()() o.n 1n1n.nnn -- --- BT - 633.300 o.o 10"30.000 640.000 629.200 l04o.ono f-40.0()(\ n?q.;;inrr l l4A~--fif1rY ·h4(1~onr-

) AT 629.200 1146.000 631.000 o.o 1]76.000 n31.ono 0.') 1177.nft/) hl] .()()n n • IJ ) RT 1177.000 640.000 o.o 2840.000 640.000 n. o o.n o • r, () . () (, • (1 

NC 0.100 0.060 0.030 o.o o.o (). () ').() n • n .0 ._n r, ~- I} - . . . . . .. --- . . . -- - . -- - ------~ ---- - -- --• 

) UPSTREA~ OF COVEREO BRIDGF ) 

----·x-1 3760.; 0-00 26.000 A90.0l)() 1005.000 35.000 Js.ono JS.non () . () - o • n (\ . () 
) X3 o.o o.o o.o A70.000 u.o l O?c;. 000 0 • () o • n o • n 0 • r, ) GR 640.000 o.o 637.600 20.000 F-40.000 40.000 fl40.ono 1r.o.non Alh.nnn 7"1C.,.()(l() 

Gk 632.000 850.00U 628.000 870.000 Ai?4.000 RR5.001) ,:,21.onn qqr, nno f-.]P.f'nn r.i,c,c;;.r,n0 
-~ 601.;su-u- - -925'.0-<YO - no6.2on 935.000 fi0f>.000 g4r;.noo hO~~O(IO gi:re,·:nnr'\·-- Al4.30f' 9q7.non 

) GR 620.000 1005.000 624.000 1015.000 62H.OOO 102s.ooo h?.P.OOfl 1075.(HiO A?7. SO (l )?JC:::,.()()() ) GR 628.000 1315.000 632.000 lfi45.000 632.700 1975.0/'\0 h3?.000 24Rc;. M' n AJ?.nnn ?S"-S.nr'f' 
GR 636.000 3415.000 o.o o.o o.o n.o o.o o • n o.n () • (1 
NC-- ----u;-o· 0.080 o.o 0. 10 0 0.300 o.o (\ . () () . () ·-n ~ n () ;·1 I 

) ) 
DOWNSTREAM OF GRANP TRUNK WESTERN hl.k. 

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

) )(1 3790.000 o.o o.o o.o 30.00() 30.0/'\0 30.()()() () . ': o.n n • n ) )(3 o.o o.o o.o A80.000 o.o 1015.000 0 • () 0. () o.o 0 • \I 
NC o.o o.o o.o 0.300 o.500 ().0 n.o (\ • n - --- o_. n r. <L __ - -- ---- - --

) Xl 3825.000 27.000 1210.000 1401.000 35.000 35.0/'\() 35.0()(1 () . ') o.n () . () ) 
X3 10.000 o.o o.o o.o o.o o.o o.o f-4 ~ • 4 (1 () f--4~.6()() 0.n 

·--r;R-- 656 ;UOO U -. 0 -.. .. - -- fr5~ 0 0 0 ?60.000 A42-. 000 ?.Ao.oon 64i?.OOO 100.0(l(Y- f;c:; ?-~lT DO -- 10 (, .-o rm 
) GR 652.000 710.000 648.900 1110.000 64B.400 1210.000 h11.700 1?1}.()(l() All.non l??C,.()/"\f\ ) GR 621.500 1235.000 619.500 1245.000 617.000 1255.000 605.c;oo l?Qo.nno ~07.600 11?0.onr, 

GR 611.500 1340.000 614.500 1350.000 614.500 1351.ono fi??. 0 00 1110.nn() ,::,3q.0nn l 4 0 () • () (I (1 ____ T,R ____ oi+,-.-1-00- r4·0-r ·;u-ou - --fili6. 6 0-U 1500~000 646.500 170-c:;.ooo F,]().1)()0 170f-.l'\()() i;~()~l)(\(1 1 7z.c:; .---n r, 0 

) GR 646.500 1746.000 n4 l. 9 o o ?735.000 o.o n.o () • I) () . () o.o n. r, 
) SB 1.oso 1.500 2.AOO o.o 1?7.300 4n.nno ]397.0()f' I) • ('I Aos.c:;nr i:,nc:,.t..,nn 

) Xl 3845.000 o.o o.o o.o / 20.000 20.000 ?o.oon n • n 0 • I) n.n 
) X2 o.o o.o 1.000 644.400 647.100 r.o o.n 0 • (\ o.n ("I • () 

X3 10.000 o.o o.o o-. 0 n.o o.o o.o A4A.t....nn A4 7. l (1 n n. 0 
~----ro---;-00-0- -·-11rcr.-u-ou-·-- - ·n48;9o-o-- - . --0-. 0 1?10.000 64P .• 400 0 • 0 1?11.<1(H1 ~4P.4nn- F,l,.4•4TTfi --

) BT 1235.000 648.200 644.200 1?45.000 64A.oon h37.2/'\fl 1~4o.noo ~47 0 C:.,fl/) h_lf-, 0 1-,nr, l•~n.nnfl 
) BT f:>47.400 636.AOO 1351.000 647.400 A4l .son l40o.ono f.47.100 A41 0 ?nn 1401.nnn ~ ,, 7 • I n fl 

BT o.o o.o o.o o.o o.o o.o 0.0 r • ri 0.() 0 • (I 
-- -- ---- - - - --- - - - . - - - - - ------·--· - -

) UP~TREA~ OF GRAND TRUNK R.R. ) 

-xr-- 3-ggs-;-ou-0-- - --- - -19-. -0-00 710.000 845.00CT so.ooo so.ono so.non o • n () • (l r, ;n -

) X3 o.o o.o o.o 6fi0.000 o.o 89S.Of10 n.n () • n I) • fl () • /1 
GI-< f:>42.000 o.o F,40.000 10.000 f,Jf,.()00 550.000 i:,,1?.onn APn.nr,n ~?~.nr,n t.. -:i c_. n n r 
GR f:,2~-.90Q 7}Q.QOQ f.Jg.soo 7?.9-990 617.000 73().0()() nrs.c;on 7F,i::;.nnn f-,, n 7 • f, n n 7c,c.,,nn0 



) 

--------~-- -- ·------ ---- _____ , 

:)-- .. PROF" 1 

) 

) 

) 

) 

) 

) 

) 

) 

) 

________ C.BJJJ.CA_L. QEPTH JO BE_ ~Al.,CULAT~O A.L AlL CRQSS _SfCllO_N$ 

CCHV= 0.100 CEHV= 
*SECNO 1000.000 

0.300 

SECNO DEPlH CWSEL CRIWS WSELK EG ---- - --·- · · ·-·w----- --- 01~os ·· · . - urn--· - OROff- --·7coa-·-- AtH -
TIME VL08 VCH VR08 XNL XNCH 
SL,OPE XLOBL XLCH XLOBR !TRIAL !DC 

3470 ENCROACH~E~T STATIONS= 100.0 
·- . -- ·-·-CROSS- SfCTlUN-NO ;--T 

(,,o I, ~Lo~ 
1000.00 27.38 631.38 614.31 

----- - -· __ J_3~-~ 8 L 4 h~-~, ·- _4t~~-z-· --- 38-~j4- -
0.000014 o. o. O. 

~---now -orsTR IAUTIDff FOR -SECNO= 1-0-00. on 

l6os.o 

f,31.38 
l 126h._ 
a.100 

0 

TYPE= 

631.39 
3?87. 
0.010 

17 

CW5EL= 

STA= 100. 185. 335. 750. BR?• 
PER Q= 3.3 6.2 22.2 38.4 

AREk£ 1321.·, 2358-;o .. TS'Ao.-2 3?ff6-~s· 
VEL= 0.3 0.3 0.4 1.5 

··-· ~~f;C:NO _2000.000 . __ _ 

3470 ENCROACHMENT STATIONS= 350.0 

2000.00 
13000. 

0.14 

CR9S_S SE.CTIOt\l NO_._? __ _ 

25.96 631.36 614.93 
3167. P309. 1523. 

0.63 2.85 0.45 

1345.o 

o.o 
5016. 
0.090 

3.9 
1513.0 

0.3 

TYPF= 

hll.44 
2Q20. 
0.030 

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

HV 
A Roe-~· 
XNk 
!CONT 

1-iL 
VOL 
vJTN 
CORAR 

¥~-~s_5-T~r~~~rtRtv __________________________ _ 
t.LMIN SSTA 
TOPWID fl\JD~T 

1 TARGfT:: 

0.01 
11397. 
0.100 

0 

A3l.3R 

o.o o. o.n- · 
n.o 

1sor:;.000 

o.o 
n. 

f:i 04. t,·r, 
lSOS.00 

f-1?.0('l 
. _h 12_._Q Q 
ion.on 

}F.05.0('\ 

985. 12?5. 1525. 1605. 
10.3 12.Q ?.R 

3859.2 48?3.Q 1201.3 
o.3 n.3 0.1 

1 TARGET= g95.ooo 

n.OR o.o? o.o? f-1?.00 
3412. 4;:>g. 2Q. 612.(1() 
0.090 0. 03() 1)05.40 3i;n.no 

----- ·--- --- ------------· -- - -- --~ ----- -- ---

·h:~~~ ~----·· 
6CA 

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

- -------u-~--001ros o -- a 6 o • - - ro o o • 1T6 o • - 2 ?.Z 0 o.o Y9S.OO 1~4c;.ori 
) 

) 

) 

) 

) 

) 

_______ FLQ_~ Ql_~TR I_BUT I 0~ _FOR SE CNO= 2000.00 CW~fL= 

STA= 
PERO= 

AREA= --- -- - ---· ·vEL = · 
350. 450. S?S. 5t0. fiSO. 

6.1 
1298.7 

o;6 

*SECNO 3245.000 

4.1 
876. 7 
. 0.6 

3.? 
556.7 
--1) .7 

5.0 3.9 
1057.I 880.0 
----o-;6 -- --o.Fi 

34,0 ENCROAC~EN, STATIONS= - 1L+22.o· - IB00.IT -rYPF= 

DOWNSlREAM 

--- ------324~00 -- · z4·.03 
13000. 529. 

0.23 o.s9 
__________ 0.0001_29 1500. 

OF THORNAPPLE nRIVF HR. 

6 3 r ~ 3 3 01 6 • 8 3 - -···- o • u -
11725. 746. 593. 

4.25 0.82 0.010 
1245. 1000. 2 

- -- - - -- -

FLOW DISTHIHUTION FOR SECNO= 3245.00 

f-31. 59 
27f.0. 
0.03() 

22 

C\,,• SF.L:: 

f,J} .36 

730. 
2.1 

347.1 
o~e 

7SO. 
f-3.9 

?YJ~.5 
?.~ 

l Ti\RGtT= 

n.?S 0.1n 
Yl3. 6C::,7. 

0.070 0.030 
(I o.o 

f-31.::n 

R7S. ]140. 1 ~4c:;. 
].9 7.P. 

2119.4 
. 0. c:; 

17 p • () (l 0 

·n. nc; 
4P.. 

607.30 
37R.f1(1 

J 29?. c:; 
. (1 • 4 

~Jr.on 
F,]t--,.()() 

14??.fl{) 
lROn.no -- - . - . 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

_h 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

STA= 14?2. 1490. 1soo. 1s10. 1641,. l t--SO. 
1 • :~ 

113.3 

lti1--n. 
n.7 

lf-,7n. 1740. 171~''• ],•n1,. 
PE~ Q= 2.0 0.7 1.3 go.? 

AREA= 366.4 93.3 133.3 27S9.8 
_____ VEL= _0.7 _______ l_.O _______ 1.3 _______ 4.2 

CCHV= 0.300 CEHV= 
*SECNO 3345.000 

o.soo 

J"Zi:70 ··-oi CRO-A-cRP<EN T. ·sT ~TI ON S=- - . J-z.:-5"0 ; 0 . I 78 0 ; o 
ELENCL= 700.00 ELENCR= 700.00 

3345.00 24.04 ~31.34 615.Ql 
13000. o. 13000. o. --- --- --·---·-o-;z3- --- --u-;uz---- ---z.;To-- -- ·· u-.·04 

0.000153 110. 100. 90. 

----··rr-ow OlSTRIBUTI0N FOR-sE-CNO= 

STA= 1489. 1510. lr55. 
PER Q= 0.0 100.0 

-- ----· -- ---A"RE"A= 0. 8 3125;. 5 
VEL= 0.0 4.2 

-------·SPECl"At B'f·HDGE 

3345.0('1 

1780. 
o.o 
5. l 
o.o 

o.o 
1 • 

·0.-10-0-· 
0 

--- - 1 ... J 

TYPF:::: 

631.Al 
3li?5. o.u:rn -

?? 

CWC::fL= 

q3.J 
1 • () 

n.~ 
C.1.3 

n.1 

-- T Tl1;;>GET= 

0.21 
s. 

o.ac:;n 
0 

F..~l.14 

0.01 
A~S. 

0.030 
n.o 

St-; XK XKOR 
1.50 

COFQ 
2. f-0 

ROLEN ~wr 
118.00 

F-11,,p F-1 A RF A 
?160.00 1.05 o.o s.on 

*SECNO 3375.000 
3700. RRIDGE STENCL= 

CwSEL 
OCH 
VCH 
XLC,H 

1450.00 
CRIWS 
QROB 

STENCP= 17~0.00 
SECNO DEPTH 

···· - - · - · · -Q - · OL OB 
TIME VLOf::l 
SLOPE XLOBL 

PRESSURE AND WEIR FLOW 

·--fflp-R~ - E.GLWC 

632.18 631.62 

H3 

0.01 

3470 ENCROACHME~T STATIUNS= 
ELENCL= 700.00 ELENCR= ------ - --·n"rs-. -oo- -- - 7-4-. s~ - ·ts"31-. a-s 

13000. 2. 12982. 
0.23 0.10 4.06 

0.000141 30. 30. ------ -----·--·--- - ----- -- -

FLOW DISTRIBUTION FOR SECNO= 

VJ:WR 
XLORR 

QWf!R 

5h3. 

1450.0 
700.00 - -o. 0 

16. 
0.24 
30. 

3375.00 

wSE:.LK EG 
ALOR ACH 
XNL XNCH 
ITt-<'IAL !Dr 

OPP 

12J7H. 

17HO.O TYPE= 

o.o ~32.10 
1 h • 1]9Q. 

0 • 1 0 O ().030 
2 () 

CWSEL= 
----~~-- - t4·'r-f)·~ 15 IO. 16C,5. - 171'). 17~0. 

PER Q= O.O 99.9 0 • 1 0 • 1 
AREA= 16.3 3199.0 10.1 38.3 

VEL= O.I 4.1 0.2 {I.e.' 

*SECNO 3475.000 

3470 ENCROACHME~T STATIUNS= 1440.0 1730.0 TYPF= 
- ---·--- --

UPSTRFAM OF THORNAPPLF DR!Vf PR. 

3~7?•00 2'!•?'3 631.85 - - - - 616.50 o.o Al?. 13 

HV 
APCJB 
XN~ 
ICCJNT 

HL 
VOL 
WTI\I 
r:nRAR 

~AREA TRAPE70TO 
ARfA 

21,=, 0. 215.C. 

1 T Al-((11: T= 

11. ~" n.sn 
f, .• ~fi7. 

O.Ot:,() n.n10 
3 n.o 

631 .R'::, 

TAk'GFT= 

n.?R {). (' 1 

1.0 O.h l.~ 
233.? ]OA.f, cql.2 
__ _o ._c. _ . ·--- n .-7 __ r,. s ____ ---·--- __ 

:Dn.o-no 
0.01 f.,31.10 

4Q. filJ .30 
- 607.lf' ·7·4-e-8;c:,4· ·-----------·-·------

?q}.4f, 11e.n.nn 

ss u.o 
Fl f'hl I 

f.()7.30 
FL rrl0 

h('7 • ~0 

·r ) 
.{l 

I"\"? tr · 
6' /) 

flLOSS 
HrA 
t L rv: I f\1 
TOP1,1 I I) 

Fl.I r 
f-?A.t.O 

3 rn.onn 

()•Tl 
40 , . 

t~-0 7. 10 
_jn9.S7 

?'-10. on o 

o. n J 

BAI\IK FLFV 
I FFT/PJGHT 

c;c: TA 
i=-t,1nc; T 

Ft. ri:m 

J',11-~:in 
-· -·--

F..31.~"'I 
f,l].lf' 

1470.41 
l 7~n. n n 

F--1f~.nn 

,/ 1 /j C, 

il/ .. J 0~ //o ,1/ ,;-
. f~r e,,'v 

},0 

.,-

) 

) 

) 

) 

) 

) 

) 

) 

) 

} 

) 

) 



) 

-~--

1 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

13000. 
0.24 

0.000132 

lYH. 
o.se 
100. 

llY70. 
4.44 
100. 

~33. 
1. oc.i 
100. 

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

FLOW DISTRIBUTION FOR SECNO= 3475.00 

j41. 
0.090 

1 

? F.<..:it--. 
0.0:10 

1 t< 

f f-i l • 
0 • Of-..0 

(l 

CWSEL= 631.RS 

~7C... 
n.01ri 
o.o 

1.-,(,. 

t-117.1() 
?C/0.()() 

f.,lf-.()fl 
] L.4(\. (l('\ 

1730.nn 

STA= 1440. 1495. -------PER-tr= - . - .. o-.s . 150~. 1510. 1515. 1635. 164(1. H·SS. 171n. O • T ·- ·- O • 3 . (I• l:j q? .-1 . .. . (I• 7 1.s · 4.? 
ARfA= 163.6 Sf:1.5 49.3 ~9.3 ?hq~.3 F.4.3 ]47.B S44. l 

VFL= 0.4 O.b 0.7 o.Y 4.4 1.4 l.] 1.n 

-----cCRV=-·- --!T;-roo CEHV= -- u .3olr--· · 
il-SECNO 3655.000 

______ 3_4 tQ_~f\!~R9~~HM_ENT SJ_ATJ_Q_N~=- 9_25.O 

DOWNSTREAM OF CUVfRED ~RIDGE 

3655.00 25.82 631.82 617.23 --------n1rn1J~--- - · ros~·- ·- T23J5-.--- -- - s-60 .- -- -
0.2s o.s2 4.99 1.30 

0.000181 180. 180. l~O. 

1105.f) JYPf= 

o.o f->32.l!:1 
127; - - '2477. 

0.090 0.0:.10 
2 14 

l TARGfT= 

(). '37 
411. 

O.OhO 
() 

n.01 
6R9. 

o.nJn 
o.o 

FLOW DISTRlRUTION FOR SECNO= 3b55.00 cw~FL= n31.R? 

STA= 925. 930. 440. 1055. l07S. 1105. Pf R Q=- - - . ---0~1--·- - ----u;; T . - -- g7+-.-g--- -----··2-;T____ 7~ o- - --
ARE A= 34.1 93.2 2472.2 196.3 234.4 

VEL= 0.5 1.0 5.0 1.5 1.1 
------··ccRv=--- u-. 30 o ·-cEmr=- · -·o ;;·so o - -- -·· -- - ---- - · -·· - -

*SECNO 37oc.,.ooo 

3470 ENCROACHME~T STATIONS= 1029.0 1177.0 TYPF= l T ARC,FT= 
3 7o5-;uo--· - 7~33 -··53T;;73 ··-·- 61T;;·zr-· --o ;;-u · ··· ··· 63'2 .·;:,q ·· -n.56 · n.nr 

13000. o. 12989. 11. o. 2155. 
0.2s o.o 6.03 o.47 0.100 0.030 

--~o.....c•....:..000386 _________ so. _ ______ so. _________ so. ____________ ( . 18 

FLOw DISTRIH.UTION FO~ SECNO= 3705.0() C\.oJSFL= 
-- - ~TA'=-·-- . I U39. - - . l 146-~---- - . T1 76-; -- -- 1177 ~ -

PER Q= 99.9 O.l O.O 
AREA= 2154.6 21.9 0.7 

VEL= 6.0 0.5 0.3 

SPECIAL BFdDGE 
5g--·rr---· - ··-AKQR" ___ ·- CUFo-· - ---iwi::Er;r-·-·- -"RWr· 

1.os 1.so 2.60 o.o 12.Yo 
... 8\\P 

o.o 
0 SECNO 3725.000 

--·-··-·-371Ju·~ ··-e-R1DGE STENCL= ··ro?9.0ff ·sr8'JCP= -1177. 00 
PRESSURE AND WEIR FLOW 

23. 6q?. 
O.OSO n.O)f\ 

0 0. 0 

A31.71 

- R~J:' A .. 
174?.()0 

--------~GP-Rs------· t.GLWC ·- - rn-·· QWE.IR QPP RAREA TRAPF70TO 
A.RF A 

633.03 632.29 o.o 221. 1?7Al. 1742. U,77. 
·------ - - - - ---- --

3470 FNCROAC~~~~T STAT10NS= 102q.o 1177.0 TYPF= 1 TAi=,>(ifl= 
372S.OO 26.?6 632.46 o.o n.o t-,3?.qH (1 • C,? I). f-.,Q 

l/-d).1"00 _ 

o.n1 
S l • 

t,()6 • ()0 
lPO.nn 

l.:...P.nrn 
. () .-} I) 

5 l. 
rOf..?n 
l1A.?R 

~~ 
(1. (' 

El!C 

r-?9.?n 

l 4iJ. n no 
r.n 

i::-;:,1. nn 
6-? (1 • (1 () 

ei2c:;. nn 
11oc:..no 

,;31.10 
A11.nr 

103.q.7? 
1177.nn 

Fl_rl·il 
F.nt,.?O 

Fl TD!"' 

rl1.nn 

A:<~.,n 

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

- -- - -- " - - - ---- - ------ --~ -- - -- ------ - -----

) 

) --ft-l----- ---·-
- ~v o· - -

- I ,IL-_7 .. -· --~- --
-n rem - ----- 1, r ens. ?o -~-~c-/L-'lj-- I 

1-'\. ,,1 ,,I' ~I 
\ 'v . Afi) - -P/L-- t -- r} / )1" r ~01 --- -- ---

) 

) 

- - ------- --- -- --- --- -- - ~ --· 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

13000. 
0.25 

0.000354 

0. 
o.o 
20. 

129rR. 
5.8.0 
2u. 

32. 
(J.7) 
2n. 

FLOW DISTklBUTION FOR SECNO= 3725.00 

() . 
0.100 

? 

STA= 1035. 1146. 1176. 1177. --------p£R"··o-=-· . -- 9°9 .ff- .. 1J ;.-z-··-- --- 0. o-- -
AREA= ?234.3 43.8 1.5 

VfL= 5.8 o.7 n.4 

VS£CNO -37 6 0-;·o O O --- --- - --- --- - - -- - - -- - - . --

SECNO DEPTH CwSt.L CRIWS ~1SE LK 
Q QLOB OCH QR08 flLOf:3 
TIME VLOB VCh VROB XNL 

·---·----st-OPE Xt.:OBL:·- ·· XLCH XL08R TTR!AL 

??14. o. n ,n 
l) 

cwc::EL= 

- -- ¥ 

EG 
ACH 
XI\JCH 
roe 

6. l,. 
U.v-.,n 

1 

63;.:>. 46 

HV 
ARCJH 
,XNR 
ICC1NT 

~..:i-~. 
n.n3n 

o.o 

-4L 
1/()L 
WTN 
1.0PLIP 

--·- ~4,U--ENCR04;CHMENT -ST AT1 ONS=·- 870.0 1025. 0 TYPE= 1 TARGFT:::: 

UPSTREA~ OF COVERED 8PIDGf 
·37 5tr; oo· --

130 o o. 
0.26 

0.000168 

26;.66 
98. 

0.65 
35. 

632.on· 
12688. 

4.94 
3~. 

FLOW DISTRIBUTION FOR SECNO= 

617. 23 
215. 
1. 24 
35. 

3760.00 

o.o 633.03 
151. ?570. 

0.100 O.OJO 
2 l ti 

OJC::l:.L= 

--- ------5TA= 870-. 
PER Q= 0.4 

885. 
0.3 

S0.8 
u.8 

R90-. l 005. 
97.6 

25A9.9 
4.9 

1015. 
1.2 

1025~ 
0.4 

AREA= 100.0 106. f-> hh.f--
VFL= 0.6 1.5 0. q -- --- ~ --· - -

CCHV= 0 • 100 CEHV= 0.300 
*SECNO 3790.000 

· - ...... "'3470 · t"NCROACHMENT STATIONS= A80~o- 101s.·o TYPf= 

DOWNSTREAM 
· --- -- -- - -3790-.·oo 2ti. 66 

13000. 59. 
0.26 0.65 

0.000173 30. 

OF GRANO 

632.66 
12860. 

5.00 
30. 

TRUNK WESTFRN R.k. 

617.23 
81. 

0. 1f. 
30. 

o.o 
91. 

0.100 
1 

633.04 
2570. 
0.030 

IH 

FLOw DISTRIBUTION 
--·-···--s iA"=" -- ·- -- · 8 81) • 

FOR St.CNO= 3790.00 CW~FL= 

Hes. Rqo·. · 100:5. · -- 1-ors. 
PER Q= 

AREA= 
VEL= --

0.1 
40.0 

0.4 

CCHV= 0.300 CEHV= 
*SECNO 3825.000 

- - ···"3?t;S · o-rv1 ot:O FLOW 

0.3 98.9 0.6 
so.a 2s10.n 106.6 

0.8 5.0 0.A 
-- -

0.500 

0.37 o.n1 
173. f,OA. 

O.()f,0 P.010 
0 0 • (\ 

n32 • 6h 

TARGfT= 

0.3A 
107. 

O.ORO 
() 

63?.hf, 

0.01 
f,Q7. 

0.03() 
o.o 

3495 OVEH8ANK AREA ASSUMED NON-FFFECTIVF.ELLEA= 648.40 fLRFti= 
---· - -- - ·- -- -•--"- -- -- - -- - ~ -

3825.00 ?7.27 632.77 6]8.05 
13000. o. 13000. o. n ?,. n o 4.40 o.o 

o.o 
(\ . 

0.100 

6:13.07 
?QS?. 
n.,uo 

c, • -~ n 
0 • 

fl.OP() 

n.01 
7 () () • 

r, • n l :1 

s J • 
1-(1A.2() 
14?.11 

- ----

OL()Sc; 
1\-JA 
E.LMJl'-1 
T(lP\.1 10 

1s5.000 

n.oc; 
c:; l • 

f,()f,.00 
l c:;c:; • ()() 

JJC:.()()() 

o. n r, 
t:.;?. 

f-,Qf-..0O 
1::_:1c..on 

f-,4f-..f,() 

n.n1 
c:;;:,. 

nns.c.;n 

t.11.nn 
10]4."-7 
1177.nn 

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

HANK i=:t.f:V 
LEFT/RIGHT 

C:::STA 
Tt-1ffST 

- --- -

n?l ~ rm . 
n?n.oo 

Fl7().()() 

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

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

---------------- ·---· -----·---

-- -----~--------- --- -~- ---------- -·--- ·------- -- -- --------

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

1Vi'c:;.oo ___ _ --- . ----_______ .......,.. __ --------· 

F-i?l.rTO 
n?.o.on 

RPf'I. 0 f'I 
101c:;.on 

fi4A.4(' 
h47.]0 

1 ? l n • c:~1., 

" 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



' 
) 

J-
i 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

u.uoo?04 J:,. 3:,. J'-i. 

---- FL 0~ __ D I_?_Il3J H_V.T _IO~ _FUf? ~_!: C::_N9= ___ 3825_.oo 

STA= 1211. 1401. 
PER Q= 100.0 

AREA= 2952.2 -·-··- VFL-= . 4.4 

_______ SPECIAL_BRIOGE 

SH XI< XKOR 
1.os 1.50 

---- ·;u.sECNO 3845.000 

3265 DIVIDED FLOW 

---c;c_-~--1r covrrr0w- · 

COFQ ROLEN 
2.P.O o.o 

c 14 fl () . () 

CWC:.FL= 6 3?..77 

RWC HINP ~/'\~~A 
127.30 40.00 3197.00 

j 7h • 11/--

c; I... 

o.o 

14(1].nr, 

FLr1--u 
Aoi:;.s0 

FLCHn 
,:.nc;.sn 

3420 BRIDGE w.s.= 632.48 PRIOGE VELOCITY=• 5.52 CALCULATFD CHAr~NFL A~FA=• ? '-:lC..,f,. 

- EGPR5 -- fGLwC -· HJ QWEIR QPR R4REA Tk/\PE70Tn 
A~!-' A 

o.o f-33.23 0. 16 o. 13000. 3397. J19f-. 
- - - --- ~------- ~ - --- ---- --· . - - ·- - -

3495 OVERBANK AREA 
- ·3-g4s-;1ro - - 77. 44 

ASSUMED NON-FFFECTIVfofLLEA= 648.4U Fl.PEA= 
. b 3z;g-4 - --11 -;- 0 0 • 0 -

13000. o. 13000. o. o. 
0.26 o.o 4.36 o.o 0.100 

_Q_.J) Q 9J __ 9 9 _2 O • 20. 20. n - - -

R930,ROST NOT O~ GR CARD 1109.99 
___ f..cc.LOw DI~l_l3JFJlJ_I!O~ FQ.f< ___ St, __ C:~Q=. _ 3A_4_'?.Q.0 __ _ 

STA= 1211. 1401. 
PER Q= 100.0 

ARFA= 29Fil.l --VFl= -----·-·-z.;4 --

.. SECNO 3895.000 

A-~3;?3-
29P1. 
0.010 

0 

Cl,Jt;fL= 

- - -3471r-rncR O trc ~ENi ST~ TTONS =-- - - --f, 60 • o- ·- . R gi:; • rr TY PF= --

UPS TR t A~ OF G~ANO TkUNK R.H. 
-----~a95;u-o-·-- ---z7--;-4r.-- ·532-;-g-4 - -- 61 ff ~-U'A ---- - --- - u-~-o ----- f.3T.2s· 

130 o o. 87. 12514. 399. 161. ?772. 
0.21 o.54 4.52 o.9o 0.100 0.010 

___ o_._0_0_0_1s6 ______ so.£ __ s_o. _____ so.__ o 14 

FOR St:CNO:: ]895.00 (\,1C,F'[_= 

0.30 
ll • 

0. OP() 
() 

f,)?.04 

- (\. 1 f, 
7 n 1 • 

().(11() 
o.n 

1 TA~G~i= 

0.31 
44?. 

0.080 
0 

r-Jc.q4 

·0~01 
70S. 

0.010 
o.o 

FLOW DISTRIRUTION 
~-=----- - 6trn; · - 680.- ff95. -· - · n-u~---- --845~ 855. 895 •. 

PER Q= O.O 
AREA= 12.R 

VEL= 0.1 --. - ---------"--- ~-

0 .1 
44.2 

0.4 

CCHV= 0.100 CEHV= 0.300 
*SECNO 4410.000 

c;i;r 1n OFPTH C~Sfl 

o.5 96.3 
104.2 2771.6 

0.1 4.5 

CfdWS \•l c;t_LK 

() • ,q 
q9.s 

1 • 1 

Fr, 

c.3 
34r'.4 

o.9 

r•V --i L 

t LL C' 

1-44.40 

f,47.10 

n~n 
S?. 

t>OC, • c;n 
}7R.17 

? 3i;-. (l (I 0 

· o.n0 
c;2. 

hOS.SO 
21c;.nn 

. -

! , L r•c; .__ 

Fl n>r1 

f-.4 7 • 1 n 

fi4P.4!~ 
n47.1r 

l?ln.01 
l4fll .nn 

A?4.nn 
t>??J>n 

f.f-O.f1(1 
.c-qc;.nn 

r-' '\ f,q< 1-- I i=- I. 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

lJ 
Tit-AE 
SLOPF. 

fJLU~ 
VL08 
XLOFL 

OCH 
VCt-1 
XLCH 

l,)f-<i()H 

V~OH 
XL08R 

/'l{JH 
XI\JL 
IH.-!AL 

t.,("i,.. 
X~:11-\ 
rnc 

.\ f.;\ :r< 

xr\1r-' 
!( ONT 

IJ' , L 
l• T f\l 
(OR 1H.i 

I •11 L\ 

tl_TVlft'\ 
1 (JP~' r r, 

l FFT/HJr;t-q 
c; <.. T /'. 
n.nc;r 

- - ------- --------~----·-··- ------------- ----------------
3470 ENCROACHME~T STATIONS= 

-- -------OOWNSTREAM--or·o-Awr --

o.o 720.0 TYPF.:= 1 TARGET= 71q.oqq 
--·- - --- --c-·-

-4410.00 28.26 633.26 611.3fi u.o 633.?9 0.03 n.n? n.01 n?n.nn 
13000. __ 66. 12820. 113. ?R4. R7~P. 444. 779. s~. 6?0.00 
----o-;36 ·-0;73------r--;'+6- -- ---- o. 2e-- -----u-;--yrro---·-----u~-~------u-.-rrPrr --- o. <r:lo----7'us-;-T1"1r·--~p-r; 

0.000014 700. 515. 250. 2 17 0 o.o 493.14 7?0.00 

•• 
------- --- ----- . ------------------------

n_-ow---orsiR!FtJTI ON" ___ FOR --s£-CNO:::" -441 o-; cro· CWC:"FL= 633~?F. -------- ------ --------------

STA= 227. 23A. ?SO. 265. 6r::;c.... h1S. 
PERO= 0.0 0.l 0.4 9R.n n. c:; <i. 3 ____ A_R_f_A=--------- 2B ;-o--- - ----BT.-r- - --n,a--;--a ----SThT.7 __ _ ----zorr;·r-· --- fRTf.;7 · 

VEL= 0.1 0.2 0.3 1.5 o.3 0.2 

:1>SECNO 4580.000 -----winrn-- n. =--X-S- c AA n-=- -- -":rn • e+- e-rr - - ---- - --

705. 7?0. 
n • I f-, 3 • .g· -- --- ------
o.? 

- -------

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

----- "t+S-8'0 .-o-o 
13000. 

0.40 
0.000016 

1 o o FEET U/S OF DAfVI. STARTING EL. BASf:T, Ot\! hAl\!u CALCULATI0~ 1 /lT 

1--q--;--413 63-s~ 4--S 4 

- 67T. 55 o-. 0 ·53R • so-- n.0-2 rJ .7JTI s. 12994. o. s2. lfl6h6. 3. Rl3. 

c;f-,JL LWl\Y 

o~zo -"'"~""- -~OE' = C.38', d--= J 
hl9 or, 6170 <'0 ~-L_<-.:...- /45cJOCJ 

749.?l I 10. 74 ~ ~ • _ q59.9c:; - 0 . . 0.11 1.22 0.08 
145. 145. 145. 

FLOW DISTRIRUTION 
--------- -s-1t=· 111. 

PER Q= 
AREA= 

VEL= 

o.o 
S 1. 7 

0.1 

FOR SlCNO= 

160.- ·-es6. 
100.0 

1066t-.3 
1.2 

CCHV= 0.100 CEHV= 0.300 
*SECNO 5600.000 

--- --------- -- -- - CRO-SS SE Ci I ON NO.- q 

4580.00 
-----s-n o. 

o.o 
?.9 
0.1 

5600.00 
13000. 

19.50 
6. o-; 11 

638.':>0 623.SL.. 
12988. b. - --o--;-63 -- t. 22 -- ---- - 0--;-1 t 

0.000016 1020. 1020. 1020. 

----f'tOW- -o--r-sfR--IBUTION --fo-R $EC"NO=-

STA= 111. 160. 856. 

560--0. oo-
896. 

PfR Q= 0.0 99.9 
------------A1?D~ - 5-2 ;4 106 7n. 8" --

VFL= 0.1 1.2 

*SECNO 8960.000 
--- - -- - -- ----- - -- -- ---- -

o.o 
4g- ;"R 

0 • 1 

ADA-CASCADE TOW~Shl~ LINE 

8960.00 18.05 638.SS 627.16 
t:,oo-o. o. t2~9,;- -- 3. 

2.01 o.os 0.08 0.01 
0.000001 3360. 3360. 3360. 

0.060 
!l 

o.o 
52. 

-0-.0nO 
0 

o.o 
3~~-
0.1 

o.o 
- 2. 
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CROSS SECTION REFERENCE 

Cross Section Sec. No. 
ID in Profile/ in HEC-2 Corps of Engineers 

Table Program Cross Section No. 

A 1 1 

B 2 2 

C 3.1 3 

D 3-.2 3 

E 5 5 

F 6 6 

G 7 7 

H 8 8 

I 9 9 

J 10.1 10 

K 10.2 10 

L 11.s 11 

M 12 12 

N 13 13 

0 14 14 ; • <... .,It'./' ~,,, 

p 15 15 / 



Introduction 

Hydraulic calculations were performed for Grand River 
·within the entire corporate boundaries of Ada Township. Field 
cross section data, surveyed in 1972, were obtained from the 
Corps of Engineers office in Detroit. (Sections 14 and 15 were 
surveyed by the Corps of Engineers during 1974). In addition, 
the input data used by the Corps of Engineers in their HEC-2 
model was found in a copy of their Technical Appendix.Cl) These 
cross section data were already the combinations of field cross 
sections and information obtained from u.s.G.s. topographic maps. 
This study was matched with the FIS of Plainfield Township at 
the downstream end. The flood flows for 10, 50, 100 and 500 year 
recurrence intervals were approved by the Michigan Department of 
Natural Resources. This study was performed by Commonwealth 
Associates Inc., Jackson, Michigan and the Project Manager was 
E. A. Meyer, P.E. 

Method of Analysis 

HEC-2 computer program was utilized for the entire 
hydraulic analysis. 

Variables and Coefficients 

Manning's Roughness coefficient 

For Channel 
For Overbanks 

Coefficients for Floodway 

Contraction 
Expansi~n 

coefficients for Bridges 

Ratios 

Contr~ction 
Expansion 

Contraction 
Expansion 

Coefficients for Weir Flow 

0.030 - 0.033 
0.080 - 0.110 

0.10 
0.30 

0.30 
0,50 

1:1 
1:4 

2.8 



2 

High Water Marks 

No documented high water marks were available. 

Starting Elevations 

Starting elevations were based on the FIS of Plainfield 
Township. A detailed hydraulic analysis was performed between the 
Plainfield--Ada Township line and Knapp Street Bridge in order to 
have a valid starting elevation at the bridge even though this 
portion of the river was an approximate study. 

Special Problems 

New developments by Aluway Corporation( 2) just downstream 
of the M-21 Bridge were taken into consideration by modifying the 
appropriate cross sections. 

References 

l. U.S. Department of the Army, Corps of Engineers, 
Technical Apeendix to Flood Plain Information Report, Grand and 
Thornapple Rivers, Ada Township, Michigan, 1974. 

2. Topographical Survey for Amway Corporation, Ada 
Michigan, prepared by Exxel Engineering Corporation, Grand Rapids, 
Michigan, December, 1975. 



Bridge Notes and Sketches 

1. Knapp Road Bridge - Coded as Normal Bridge 

Manning's Roughness Coefficient for Bridge Section - 0.015 

Skew Factor for the Bridge Section - 0.930 

2. M-21 Bridge 

Pier coefficient for low flow - 0.90 

"XKOR" value (friction loss negligible) - 1.50 

Weir flow coefficient - 2.80 

Skew coefficient - 0.838 

Adjusted cross sectional area, normal to flow - 8450 ft 2 



HYDRAULIC ANALYSIS REPORT 

for the 

THORNAPPLE RIVER 

in 

ADA TOWNSHIP 

KENT COUNTY, MICHIGAN 



Introduction: 

This portion of the flood study is the hydraulic 
analysis of a reach of the Thornapple River beginning at it's 
confluence with th~ Grand River and ending 1.7 miles upstream 
at the corporate boundary of Ada Township. Cross section data 
was obtained from the technical appendices of the Ada Township 
"Flood Plain Information" study prepared by the Department 
of the Army, Corps of Engineers dated 1974. The water surface 
elevations at the downstream limit of this study have been 
matched with the elevations from the Grand River portion of 
this study. Flood discharges for 10, 50, 100 and 500 year storm 
events which were used in the hydraulic analysis had previously 
been approved by the Department of Natural Resources. This study 
was Performed bv Commonwealth Associates located in Jackson, 
Michigan and the Project Manager was E. A. Meyer, P.E. . 

Method of Analysis: 

Hydraulic Analysis for the Thornapple River was 
performed in two parts: 

1. The HEC-2, "Water Surface Profiles," computer 
program was utilized for all portions of the stream except the 
~hornapplP ~iUPT nam_ 

2. Hand calculations were performed for the Thornapple 
River Dam. 

Variables and Coefficients: 

Manning's n values for roughness were determined 
by comparison between the Ada Township aerial photograph and 
roughness coefficient tables as presented in reference No. 4. 
The roughness coefficient which was used for the channel 
was . 03. Overbank roughness coe'fficients varied between • 05 
and .1 inclusive. 

Contraction and expansion coefficients for unrestricted 
valley sections are .1 and .3 respectively whereas contraction 
and expansion coefficients for bridges are .3 and .5 respectively. 
A 1:1 contraction ratio was utilized to model effective flow for 
constriction approaches and a 1:4 expansion ratio was utilized 
for constriction exits. 

A weir flow coefficient of 2.60 was used for flow over 
roadways and bridges. Weir flow coefficients for the Thornapple 
River Dam vary between 2.63 and 3.89 as determined from 
References 2 and 3. These coefficients vary with respect to 
weir configuration (Spillway or Embankment) and storm frequency. 
Tailwater submergence was taken into account in the weir flow 

, ., • ..... • .1..'L.. c.nn .,.+-,..,.......,., .e. .. r.on+- 1""\'P"acc.1,,.-,:::i. .f'1 nw ca.1.cu.1.at.1.on. uuring l...lle ..JVV year 01,,,,,._,.L.Ul ,;;;v,;,;;u,_ _.._..._.....,..,_, __ .._ _ _,._ 

controls at the spillway which is enclosed. A-loss coefficient 



(k) of 1.5 was applied to the pressure flow equation as 
recommended in Reference 5 (Pagel of 2). 

A pier shape coefficient of 1.05 and a loss 
coefficient of 1.50 were used for all bridges. 

Highwater Marks: 

There are no recorded historical high water marks 
available for the Thornapple River. 

Starting Conditions: 

2 

Starting water surface elevations for the Thornapple 
River were obtained from the Grand River profile which is a 
part of this Ada Township flood study. Since the Thornapple 
River represents a major percentage of the Grand River drainage 
basin at Ada Township (approximately 20%), it is likely that a 
major storm will be experienced by both streams at the same 
time; furthermore, historical storm events have acted in this 
way. Therefore, 10, 50, 100 and 500 year flood elevations 
from the Grand River were applied to the Thornapple River 
computer model as starting water surface elevations. 

Special Problems: 

There were no special problems for this portion of 
the flood study. 

References: 

1. U.S. Department of the Army, Corps of Engineers, 
Technical Appendix, Flood-Plain Information, Grand River, 
Ada Township, Michigan, 1974. 

2. Brater, Ernest F. and King,· Horace Williams, 
Handbook of Hydraulics, New York: McGraw-Hill, Inc., 1976, 
pgs. s-18 and 5-40. 

3. U.S. Department of the Interior, Bur_eau of 
Reclamation, Design of Small Dams, Washington: U.S. Printing 
Office, 1973, pg. 378. 

4. Chow, Ven Te, Open Channel Hydraulics, New York: 
McGraw-Hill, Inc., 1959, pgs. 110-123. 

5. U.S. Dept. of the Army, Corps of Engineers, HEC-2 
Water Surface Profiles, Users Manual, Davis, California: 
The Hydrologic Engineering Center, 1977. 



Cross Section Reference: 

Miles above Cross· Section I.D. 
Mouth in Profile/Table 

.19 3/ / 

.38 B 

.62 C 

• _§ft-' 9--
.69 E 

-~ ~ 

·"!Y <;-

~ j1 

.87 y 

~/ 1/ 
1.71/ _3,, 

Bridge and Dam Notes: 

Thornapple River Drive: 

Pier Shape 
Total Loss 
Weir Flow 

Coefficient= 
Coefficient= 
Coefficient= 

SEC NO in 
HEC-2 Program 

1000 ---2000 

3245 

3375 -
3655 

3725 -3895 ---4410 -filO 
__?.fel 0 

1.05 
1.50 
2.60 

8960 -

3 

FPI Study for 
Ada Township 

l 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

Weir flow accounts for approximately 4 percent of the 100 year 
flow over this structure. The bridge will flow full for it's 
entire length and pressure flow will control during the 
100 year storm. 

Covered Bridge: 

Pier Shape 
Total Loss 
Weir Flow 

Coefficient= 
Coefficient= 
coefficient= 

1.05 
1.50 
2.60 

Weir flow amounts to less than 2 percent of the 100 yr. flow 
over the roadway. The bridge will flow full for it's entire 
length and pressure flow will control during the 100 year 
storm. 



Grand Trunk Western R.R.: 

Pier Shape 
Total Loss 
Weir Flow 

Coefficient 
Coefficient 
Coefficient 

= 1.05 
= 1.. so 
= 2.80 

4 

The bridge will be under low flow control for the 100 year storm 
and _there will be no weir flow. 

Thornapple River Dam: 

Preliminary HEC-2 computer runs indicated that the 
dam could not be effectively modeled by the computer; 
therefore, external computations were manually performed 
and entered into the model.(5~e... t:,,1-.ib!t Fl). 
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FARMERS CREEK 

City of Lapeer, Michigan 
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HYDRAULIC ANALYSIS 

A, Introduction 

Farmers Creek in the City of Lapeer, Lapeer County, Michigan, is the 

subject of this report. The study begins at the mouth of Farmers Creek 

(at its confluence with the South Branch of the Flint River) and contin

ues upstream for approximately 3.1 river miles to the western corporate 

limits at Millville Road. The drainage area of Farmers Creek at the 

mouth is approximately 57 square miles. The 10-, 50-, 100-, and 500-

year flood frequency flows used in this study were computed by theTR-20 

computer program developed by the Soil Conservation Service, These dis

charges were approved by the Michigan Department of Natural Resources 

on March 16, 1977. The major floods on Farmers Creek occur in the spring 

months, The project manager for this study is Dennis Cox. 

B. Method of Analysis 

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

by the U.S. Army Corps of Engineers. The M-24/Main Street, Grand Trunk 

Ruilroud, und Dd!ille Street bridges have been modeled for the require

ments of the special bridge routine; all other bridges have been modeled 

for the requirements of the normal bridge routine. 

C. Variables and Coefficients 

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

descriptlons in Open-Channel Hydraulics (Reference 1) and Roughness Char

acteristics of Natural Channels (Reference 2) with photographs and field 

descriptions taken by survey crews in December, 1976 and April, 1977, and 



field reconnaissance trips taken during the winter and spring months of 

1977. Aerial photographs of the city of Lapeer taken in May, 1975 were 

also used to determine the roughness coefficients and their extent. 

2. 

These roughness factors were determined assuming that flooding would 

occur during the spring months. The Manning's "n" for the channel ranges 

from 0.015 in the drn.m~tream park Rnrl TPAirlPnTfal aTPaA Tn 0_04~ in ThP 

upstream reaches of the study. The channel bottom consists mainly of 

sand and gravel with medium-sized stones in the downstream reaches to 

large-sized stones in the upstream reaches. The Manning's "n" for the 

overbanks ranges from 0.030 in short grass park and residential areas to 

tion coefficients chosen for this study were 0.5 and 0.3, respectively. 

Weir flow discharge coefficients (C0FQ) were chosen from charts published 

in Hydraulics of Bridge Waterways (Reference 3). The calculations for 

"XKOR" values used in the special bridge routines are shown on special 

forms in the back of this booklet. 

D. Starting Point 

A convergence trial method was used to obtain starting water-surface 

elevations for the 10-, 50-, 100-, and 500-year flood profiles at the 

mouth of Farmers Creek. The \,;uuvt::q;t::11\,;t:: t1.ial~ began on the South 

Branch of the Flint River at the northern corporate limits of Lapeer 

(Section A), with variable starting water-surface elevations being 

assumed for each of the 10-, 50-, 100-, and 500-year flows. The flow 

used for each convergence trial was the flow occurring in the South 

Branch of the Flint River when the corresponding frequency flow in 



3. 

Farmers Creek was at its peak at the mouth. Each of these flows was 

determined from the TR-20 computer program. The backwater profiles from 

these convergence trials were computed from Section A (17.·576) to Section K 

(18.677) on the South Branch of the Flint River, and the elevation obtained 

at Section K was adopted as the starting water-surface elevation at the 

mouth of Farmers Creek. The results of these trials indicated a conver

gence at Section Kin each case to a range of 0.03 foot for the 10-year 

and 100-year floods and 0.06 foot for the SO-year and 500-year floods. 

E. Encroachments 

In most cases, the encroachments for the 100-year natural floodway were 

based on a 1:1 convergence into bridges and a 1:4 expansion from the down

stream sides of bridges or natural constrictions. However, in the down

stream reaches of the stream this method was sometimes not feasible due 

to the meandering of the stream between bridges. In these cases, the 100-

year natural floodway was based on the sweep and extent of moving flood

waters. 

In the area between Genesee Street and Monroe Street, the floodway on 

the northwest side of Farmers Creek was encroached on a straight line 

between the west edge of the weir flow over Genesee Street and the down

stream end of the Monroe Street bridge. For the portion of Farmers Creek 

upstream from Section AA (1.901), the 100-year natural floodway was 

allowed to expand to its full topwidth. The floodway was then encroached 

until a rise in water-surface elevation of 0.09 foot was realized for the 

100-year flood. 



4. 

F. Special Problems 

In the area between Court Street and the mouth of Farmers Creek, there 

have been significant changes in topography from that shown on the May /r , <:. 

1966 map due to the relocation of the channel. The new Saginaw Street 

bridge is located in the area designated "UC" (under construction) on 

the May 1966 City of Lapeer Topographic Map. The new channel was outlined 

based on recent aerial photography of the area. The area upstream of the 

Saginaw Street bridge and north of the relocated channel has been converted 

into an asphalt parking area; the area south of the channel to Horton Street 

is a city park area. Sections A, B, C, and Dare field sections taken in 

the topographically changed area. 

At the DeMille Street bridge in the Lapeer State Home complex, larger 

flows will pass not only through the main bridge, but also through a 

small culvert which exists just under the roadway about 60 feet north 

of the main bridge. The culvert is a combination of 8 feet of 48" R.C.P. 

and 27 feet of 3.5' x 6.0' box culvert, while the brldge area is approxi

mately 19' x 5.2'. A hydraulic analysis was undertaken on the combined 

effects of the culvert and bridge for the 100-year flow in order to obtain 

the flow-carrying capacity of the culvert relative to the total flow. 

The analysis indicated that the culvert passed less than 4 percent of the 

total 100-year flow. Therefore, for the purposes of our study, the effect 

of the culvert was ignored. 



Farmers Creek 
Lapeer County 
5670-05-1 

Cross Section 

A ✓ 

B ; 

C ' 

D ' 

E, 

F , 

.... ,..,., 
U. U.:>~, 

0.195, 

SECN0 

0,000 

0,029 

0.048 

o. 053 

0.062 

0,063 

0.069 

0.127 

0.167 

0.189 

0.194 

0,206 

0,207 

0.208 

0.213 

0.258 

0.276 

0,295 

0.314 

5. 

Description 

Section A repeated and adjusted for channel invert 
(at mouth of Farmers Creek) 

Field valley section 

Section A repeated and adjusted for channel invert 

Section C repeated and adjusted for channel invert 

Saginaw Street bridge section 

Section C repeated and adjusted for channel invert 

Field valley section with overbanks extended from 
2-foot contour maps 

Field valley section 

0 
Section\ repeated and adjusted for channel invert 

Section 'B.Orepeated and adjusted for channel invert 

Section F repeated and adjusted for channel invert 

Court Street bridge section 

Section F repeated and adjusted for channel invert 

Section F repeated and adjusted for channel invert 

Field valley section with overbanks extended from 
2-foot contour maps 

Manufactured section; channel portion of Section F 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Manufactured section: channel portion of Section F 
adjusted for channel.invert with overbanks manufa~tured 
from 2-foot contour maps 

Manufactured section; channel portion of Section F 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Manufactured section; channel portion of Section F 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 



Cross Section 

G, 

H ,, 

I 

J ' 

K 

L 

M 

SECN0 

0.325 

0.330 

0.331, 0.337 

0.338 

0.339 

0.345 

0.379 

0.405 

0.408 

0.409, 0.415 

0.416 

0.429 

0.453 

0.489 

0.494 

0.495, 0.507 

0.508 

0.518 

0.550 

6. 

Description 

Manufactured section; channel portion of Section F 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Section G repeated 

Fox Street bridge section 

Section G repeated 

Section H repeated and adjusted for channel invert 

Field valley section with overbanks extended from 
2-foot contour maps 

Manufactured section; channel portion of Section H 
adjusted for channel invert with cverbanks manufactured 
from 2-foot contour maps 

Section 0.379 repeated and adjusted for channel invert 

Section J repeated and adjusted for channel invert 

Mason Street bridge section 

Section J repeated and adjusted for channel invert 

Field valley section with overbanks extended from 
2-foot contour maps 

Manufactured section; channel portion of Section K 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Field valley section with overbanks extended from 
?-font rnnt"mtr m;:ripA. 

Section K repeated and adjusted for channel invert 

11-21/Genesee Street bridge section; bridge skewed by 
approximately 20 degrees 

Section K repeated and adjusted for channel invert 
for channel and right overbank; left overbank 
manufactured from 2-foot contour maps 

llanufactured section; channel portion of Section K 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 



Cross Section 

N ' 

0 

p 

Q , 

R ' 

s . 
' 

T ' 

SECN0 

0.554 

0.555, 0.559 

0.560 

0.614, 

0.670, 

0.571 

0.594 

0.613 

0.615 

0.616 

0.664 

0.669 

0.672 

0.673 

o. 718 

o. 777 

o. 783 

o. 785 

0.788 

0.823 

0.B32 

7. 

Description 

Section M repeated and adjusted for channel invert for 
channel and right overbank; left overbank extended from 
2-foot contour maps. 

Bentley Street bridge section 

Section M repeated and adjusted for channel invert for 
channel and right overbank; left overbank extended from 
2-foot contour maps 

Manufactured section; channel portion of Section P 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Manufactured section; channel portion of Section P 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Section O repeated 

City park walkway bridge section 

Section O repeated 

Field valley section with overbanks extended from 
2-foot contour maps 

Section P repeated and adjusted for channel invert 

Monroe Street bridge section 

Section P repeated and adjusted for channel invert for 
channel and right overbank; left overbank extended from 
2-foot contour maps 

Manufactured section; channel portion of Section T 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Section R repeated and adjusted for channel invert 

Field valley section at crest of small dam in park; 
overbanks extended from 2-foot contour maps 

Section R repeated and adjusted for channel invert 

Field valley section with overbanks extended from 
2-foot contour maps 

Section T repeated and adjusted for channel invert 



Cross Section SECN0 

U 0.833, 0.853 

V 

w 

z 

0.854 

0.856 

0.909 

0.965 

0.969 

0.970, 0.979 

0.980 

0.981 

1.057 

1.241 

1.330 

1.371 

1.400 

1.626 

8. 

Description 

M-24/Main Street bridge section 

Section T repeated and adjusted for channel invert 

Manufactured section; channel portion of Section V 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Section W repeated and adjusted for channel invert 

Grand Trunk Railroad bridge section 

Section W repeated and adjusted for channel invert 

Manufactured section; channel portion of Section Y 
repeated and slightly compressed to match channel 
bank width; overbanks manufactured from 2-foot 
contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Manufactured section; channel portion of Section Y 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Manufactured section; channel portion of Section Z 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Manufactured section; channel portion of Section Z 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Manufactured section; channel portion of Section AA 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 



Cross Sect ion 

AA. 

AB 

AC 

AD 

AE ' 

AF ' 

AG , 

AH I 

2.376, 

2.491, 

SECNO 

1.901 

2.226 

2.377 

2.378 

2.419 

2.486 

2.490 

2.494 

2.495 

2.600 

2.601 

2.666 

2.732 

2.733 

2.936 

Description 

Field valley section with overbanks extended from 
2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Small concrete dam section 

Section AD repeated and adjusted for channel invert 

Field valley section with overbanks extended from 
2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

Section AE repeated and adjusted for channel invert 

DeMille Street bridge section through the Lapeer 
State Home grounds 

Manufactured section; channel and left overbank 
portion of Section AF repeated to small culvert, 
with remaining left overbank and all of right 
overbank manufactured from 2-foot contour maps 

Field valley section with overbanks extended from 
2-foot contour maps 

9. 

Manufactured section. Section AG repeated to right 
bank; right bank lowered to Elev. 826.0 and assumed 
horizontal across lake area to eliminate lake storage, 
with remaining right overbank extended from 2-foot 
contour maps 

Manufactured section. Channel portion of Section AG 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps; lake portion of right overbank 
filled to Elev. 826.0 to eliminate lake storage 

Manufactured section. Channel portion of Section AH 
adjusted for channel invert and shortened between 
banks, with overbanks manufactured from 2-foot contour 
maps; lake portion of right overbank filled to Elev. 
826.0 to eliminate lake storage 

Section 2.732 repeated 

Field valley section with overbanks extended from 
2-foot contour maps 



Cross Section SECNO 

2.992 

3.091 

3.142 

10. 

Description 

Manufactured section; channel portion of Section AH 
adjusted for channel invert with overbanks manufactured 
from 2-foot contour maps 

Manufactured section. Channel portion of field valley 
section taken approximately 50 feet upstream of Mill
ville Road was adjusted for channel invert, with over
banks manufactured from 2-foot contour maps 

Field valley section taken approximately 50 feet upstream 
of Millville Road was repeated and adjusted for channel 
invert 
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Xl f3l )oo 1.3 ::100.co 230.00 39. ) 39.0U 39.un 1.000 

• 

BT f-. 'J 0 rJ. 0 0 1135.30 a.co 100.00 832.2ll 0,00 200.00 

BT 230.00 P:>3.10 11?5,90 300.00 627,90 0,00 400,00 11.50,50 

GH 1>35.~A o.oo A32.2(J l&0.00 828.90 20G-,,,OO 826, 9~--20-0--.-00 
GH 821,10 ;,10.00 1121,30 215,00 821,40 220.00 822,70 225,00 
GR 828.10 230.00 8?7.90 300.00 830.50 400,00 

-•••·•-••-._,._,.,.,.LISTHG OF T0°-AA&-~T9M SECTIOP>S OF ORIFICE*********.,...,._* __ 

200.eo o26.70 2 

823.10 210.00 
B:>E.,90 230,00 

e,21.10 215,00 
828,10 

821,30 200.00 a2P.90 :>00.00 8:>~ 0 90 205.00 
228.on a21.•1a 22s.oo 8?P.7a 2ao.oe 

************** LISTING OF COORDINATES OF ORIFICE********************* 

200.oa 
215.on 

d2~,70 230,00 8:>5,90 
b2l,3n 210,00 8?1,10 

230.00 8:>E..90 225.00 
205,00 8?3,10 200,00 

~22,70 220.00 821,40 
826,90 200.00 826,70 

) 

828.90 826.70 

0,00 

92~~5.oO 
826,90 230.00 

-----------------------------------------------------------------~.---
OHIFICE AREA 106,4 WETTED PERIMETER e,4.5 29.l/P**l,333 14.9€,99 

··--

-----------------------------------------·-----'.---------------------~·---
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51: 
' - CITY OF LAPEER F.1.s. - PR6JEeT MA!fAGER • OEffltlS eox 

)' ' T2 1 CO-YEAR FLOW "' VtlO CFS 
-- " f3 FARMERS CREEK • CITY OF LAP££R F • l .s. - JO& NO. lt'f0-05 ' ' ' , :• I 

) " 
Jl ICHECK INO NINV IDIR STRT METRIC HVINS a WSEL Fa 
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) ' 

I.it Ji NPRW lJILOT PRFVS XSECV XSECff ,.., ALl'Od CNMIM JfRAC£ 

j[.: 3.000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

•' 

0 ... 
0 

CCHV• ,.300 CEHV• .,on 
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TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA i,r\ 
SLOPE XLOSL XLCH XLOBR !TRIAL IOC I CONT CORAR TOPWIO ENDST J"r--' 

''1.----------------------------------------,,:J 
J~ ~ 
~· i, MO\JTH OF "RMERS CREE< <AT ITS CONFLUENCE •ITH THE SOUTH BRANCH OF ~ . 
,~ n 

• 

-;-) '1 - THE FLINT JUVERI. l" 
• t 

-" I J.,,, THE STARTING WATER SURFACE ELEVATIONS f"OR THE VARIOUS FREQUENCY 

FLOODS Gt, FARNER$ CRf!EIC WERE OETEAMINED BY COMPUTING 8ACK¥ATP -~~~:· 
'"l PROFILES FOR THE CORRESPONDING FLOWS OCCURRING IN THE SOUTH BRANCH OF lP 

""'\" :),i,.r 
THE Ft.INT ltlVlff WH£tf FMIMERS CRt:ttc IS AT ITS P!:AK. 

o.oo 
1430. 

.000138 

10.62 
509. 
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817.12 
921. 
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3470 ENCROACHMENT STATIONS= 

5,1 .. , SE:CftON A 
;1f~, 

J-·- 1430. 277. 1153. 
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o. 

o. 

1so.o 
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o:oo 

817.12 
427. 
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817.16 
492. 

• 
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370.0 TYPE• 

• 
164. 
·.oso 

429. 
.035 

.04 
o. 

1 

o.oo 
o • 

• 

•••• 

I TARGET,. 

• o. 
.025 

• 
3. 

.036 

o.oo 
o. 

1:110.zo 
820.00 

•PV 4.t,A-• 
lll.11 244.11 

-150.000 

• 
o. 

807.50 
821.00 

150.00 
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JOB NAME: C.. I 1 y or· L.f\fL,-(<. r. r. C' 
,,_;, 

WATERCOURSE: F,, v W' e rs C.v-"-e \( CULVERT 

CULVERT DESCRIPTION: Co,._ c<i'~ 0-< BY F',Gf:> 

w;t,t.__ "'J: I>«•~ J-~>d \io Fl: 11""' 

WEIR DESCRIPTION: c,.." e >,. '{or-

EL. 

l o\-o , 4- ~i. A,, 1..s'!,,o~2. A= D= 

ftl~ ,; 4-A·'l.1 WP= 4-~. 0 A--. Ke= O,!> 
29.1 _ 0, 02.S-
R4/J- n = Sia. 

AND COMMENTS: CALCULATIONS 

Ke. ~ o., -:;, v-.J;"'~)'"J.._\\~ "P"'-_,-o..\\J 

?-. q , 'J.. ( D , ~-:_~)_; ( I D 0., ) 

4-. 4-'2. 7 

\,',:.: O,O'lS° 

L~ \oq ft. 
R'I?>:: 4. o\-1. 7 

JOB NO. I) ( ~ I I .J I i= 
LOCATION: M,." ., 1 

/. (' 

DATE e, I 2 r1 I r1 

EL. 

EL 
So= 

L= loq f+ 
Sta. 

!tfl! < /I , ,, 
( ~ 



( 

JOB NAME: C. IT"/ or LI\ f: i ( I f -c: __________ J_O_B __ N_O_. ~,:;_:._· _, .....___1 :_ • ..__1.r 
WATERCOUHSt." h . c,. ,; v,,... ~ I <, C - ✓ ,. ,> k CULVERT LOCATiON. (' ~ /;-,.,.. 
CULVERT DESCRIPTION: (o""c;f ~}-~ o..rJ.. BY Re t> jDATE 

\µ ;-{--l_ v,.,,.}.,._,.j j~"'J. \o~~ 

···- • r--. 
__ ,..,_r--.,r--."'T-1-a.1• \ \ 

VVt:.11"( Ut:.:::>\.,t'(lt' 1 IUN. -0 t>,_ V ,;> J-_ Voo..3.wtu.o - L. 
.J EL. 

if+. ' - :2..l:>73 A= IIS::,B D= ,-

•I'!,, !\-,OBS" WP= 4-o,3 Ke= 0, 4-
29.1 _ 
R4/3- n= 0 I 02..S"" Sta. 

CALCULATIONS AND COMMENTS: 

l<e ,:; o,4-- 7 \JJ ·, .. ) wo.\ \ S C? 30 ° i 0 7 r:;o -,Jo b"' "" e.l 
\<'.; : vL I'\. 'L L 1..'1,'2... 

R4'/"!, 

?-',,'2... (o.o-;_,}'-c~i.) 
4-, 0~ 5" 

------· --- ~-~ -~---- ~··· - --- -- -

V\ = .,,.._ ....... ....,r-
U• v ~;, 

L,,. 5:i.... -A-. 
R\h =- 4-,DBS'° 

t') ., < 
VI--.,;; 

l -1- o,4- t- 0,2'3, -

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

e, I, i~ I ,7 I 

So= 

L= 52.. 

'1' ,, . l' . t , "I I \ 

EL. 

~ 
EL 

A-_ 
I Sia. 



{ ( 

JOB NAME: \~,{ ot L~ fJ~ ✓ S ~ JOB NO. !)C:,"?O C>~ I 
CULVERT 

CULVERT DESCRIPTION: C 0 ""',re_~ l";lc...e.. BY rc,p DATE 7/fo/,, 

EL.----

1------------------ -------------1 

WEIR DESCRIPTION: !·,.,\- 'foa~ 

'18 ,S S'i.. A-. 
4-S,i 4. 

Re :i..02--1 A=·--~-" 

ti, '. .,_ . s 5 9 w p =---"------'-

29. I -
R4/3-----

D= 

Ke= 

n = 

CALCULATIONS AND COMMENTS: 

o.4-- ~ 

C>' 4--
0, 0'2..5"" 

.-. 0 ..,,....o 
-~o - r::. 

\< ~ ~ 2 °I. '1-- .,."· L __ \, l L.,,J., 
I<°''' 

J- ~ •_}= _{._Q I (; J ) ) ~i.J:::.£) 
2 ,s SB 

0, \~ 

EL. 

E 
So• 

L= ~o A-. 
Sia. Sia. 

I ' () t ._J 
'tb Y>..wu.Jl I._ w,1""'-

1 1 k_. t Yr I -1 6, 4- + 6, 1 ~ .:c 

-------------------
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-~"l 
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•. 

. .-"£ 
:4.-. ~---·· 

,-;w~ 
'-1~~ --~ -~~ 
:.,~~ .. ~ 

' .. _ ... -... : 
_:;,1 . ' .. 

,?_:.':": 
"~· ..... . "it: 

--:: "" . 
7t• --~~.,,,'.r 

_,._~tl:•~ 

... "'"· c,-~~~ ... ~.;.cc"" ;:~t:.~~~••c,,•• C ( 

'Johns;~· & Ande;s~n: 1,:: ': ... , ,,...,.~it:-HYDRAULIC 
, T~"'°~':,_r, ... t,_ •- ;_~ -t' --~- • 

,,;c· 

STRUCTURAL DATA . 
;~~~

-.:~rp-

• : &.·-i-,.,. ·:.. :;;_/° .,i-_k"'-•" ,.., 'i:. ( .;, "i,1$' Ji 
. /:~::-·:~: c~-=·~ -~/\':}~~:.~::- :· .J -;--~r~1! ~ 
I ,, • ~,._ ~ -::'.if#"-- 1-_ '•< - , ~-,._, ...u....t.,;.'_ ~- Consulting Engineers 

~.~~~ 
.. ' ,""f", - - ) -. , ~-:,-.~ 

, ...... - -- -
2300 Dixie Highway !ont1ac, Michigan 48056 

\' "i" 
- - £_ ~. .. . . .. • Code No. ';$l,,,,1C -OS. J 

Name: 

Date: ,e.._,.. 
,i_ .! 

Remarks: 

C_ \ .,.._:. ·"- ~.-. i:: 

\t- t..-7k'":,. ~::::~:· 

'81.,1.,.,_ \,.,:)l\l ~ - - , 
0 

\....~ }- . r. By: 

Feature: (c~ t . .' C 2i Q.. ID '-~ 
-- ~~ 

L~t='T - ,ss e , .;-ZL. :.,- --~- -·' ~, Wc:.IV,.ES- l""w· ~ 

'$1-t 
·~--,,_ 

~ M Ll+u.€ SCA-77E, -.:o 11.tfE."3 

I.. a~-: PRoP - -lo~J,J 
, 

Width of Piers: .. - . IP' Sh .,· ,. ,.~-, 1 er ape: t'· __ .,_ -.~;c 

Water Elevation: S. lo:"~ Length: ~-
~~ .·. ~o.o· ~ ..... -, 

··-~~ /4 _, - ':!: ,,, . FIELD 

'!)N SnE',:i r-. - '°fkJ!. -f) u ft .?;...,,,.. ' 

No . of Piers : .;.;- - · , • •. Area: 

Width of Deck: .;;-59 ~ Skew: 

SKETCH · ··:"k. ;'·ff.·, 

;:...-,... -. ..,, 
.;>;,· ·"' ··. 
~ ,., . ..--

.J.,_ -,c. .c ... 
:, : .~.-

• .;">-

-~ ,.· 

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

. ,.,....::: .... ----~i,,V-:- :;.-+:;.,.:-:;-; __ -=:-;..-;...,,,;:;;;:::..~i~ ..! crr.r ~ - ~. - -.:,~ ,.i-... - _.. -

- ·--, ,,_,r:J't&.00 ~:~•:-. -~;.~~--~~-•-"'}" ..,_--~.•:",~:., _•- . cc· -• '-~ • • 
• -;.J!;f -~ , .. , so,--~-"~. .... .... ,:f:,;;.'".,.__ _t/11: ,, ... -- - ... ..;; - - - ,: , . ,_- - -~~,~ -

. _,, 
--. ::;,: .... -. 

-1~, ~, ~ .• 

L ... -• • ,;'''.,, ._, " •.._, .. _-~ "$" ~: G,jj.r,,_•• - - .. •~, '• -~•, - -~.,~-••~~ 
~. ... ... -~- . • . ~c,1;· - •. -· V ·W'°'"' 

·- -~~· ::':~ .. ~~ - .., -,..- -\.-·:~.a_:~. ::-:... "• ~-~- ~-; ~- :!-----"--[ .,,,.,,..,..-.. ~ ?"_~ \f-~~~-
;: - !4----- ~.t) ---.:...---j• -.,: -~.,_ ~ ~. -.-~·. ! 

l "i, . . tc 

I~ 
1, - .. ...y .. 

:;;(··~-::."cc' - 'c..,.._ - f ~~-,:~"' ~~-- --- _~.;-~ -~:1~·~-
'~ -, - -- -- ... - .... - ~ .. *:.:~ .~ ~ . ,-~~---1,.-- ,,. •'T-\ 

• \~.,:::~ ~{!;: ::;~ .. +; ' :~ •r:~::~•.-:.; • • -,_~i ~--~~- - t•~~ ~ ~-:: ;t ~,j:ti;·s~ • .-,~~ e :.1 
J ":!:'.: ~s.;_;: -.~:rt f;-:· ~·'::tt:f;:.-#l;;i~~-i-- · ~--- ·i:~:.. ... .. < .. !bl~ ~:;:~'!--1r~ -~- .. : ·- - -~~•-=- .. ~;..~ ~r~ .~~-.. ..,,.,,;: • ·.t • •• 4;;~ ~ -~......, '•....,. ..... 1' •,+: -' ,_4-.. , • • • - "~••""'••~,r,_"';;. t':1..;-

.,:..j •~-I' "-, 

.!,__, - -;,..., . t, ,..~ _· 
.:s.,'; :__LJ ~: 

., - . ..,._.~ 
$ ·t.' ,r. 

,.._ ~ '~~"r..r
r;V.;. ~::;.. 't• 

.. . • {'; ... • -s.· . . ~- ' ;.;_; .._. .- - •• ,.,;, ~c , .-":,,-- • • ·, •~ 
! ,-..• •• _.; • ,.-. '< T; :,;,__ -~~~;;.~.~ h •"' ...,;,i.,' ••,•1·'•' ,• '• • 
.·'.. ~.,-~ . , : ·,-,. ;,:_ #' -·- -y' : -,, ""ii :,;s y ~: ·,i"\ .L: ii:,.;._~ -J. -,:~ 
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.,_.ef - ·". 
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STRUCTURAL DATA 

Consulting Engineers 

2300 Dllcie Highway Pontiac, Michigan 48056 
Code No S'C..;O-O'S ·CS 

Name: c_·+--, \ ' r:=-. I,S . By: 

Feature· ·~- Water Course: .,_ ... + 

Remarks: t> 
,,,;,. 

.,,. 

Width of Piers: -~- Pi er Shape: .... , No. of Piers: Area: 

Water Elevation: 0..,t"I ·,_ f •• Length: Width of Deck: Skew: 
_ .. _,.\,,D, 

.. 
-: ~~- . FIELD SKETCH • , .. .., 
·•;'.Jf~ 

.: 

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

,.,: : ;; 
. , ,•;,. '';_,<..; ,e- ~:~1- ~~ --: -•~ 

,- :: 
..., . 

'" 



' 

' 

Width of Piers: - ,,.;:-1,-t Pier Shape: No. of Piers: ·; Area: 

·-· Water Elevation: Width of Deck: fA,o.o Skew: .< 

,· 



• L+. '6o_ .• } .. -

. ~-:Cs. 
Feature: .., , · \ 

I"'\ - 'Z. 

., 
Width of Piers: -·a:., Pier Shape: -

Water Elevation: Length: - '>. I 
c·. "1.;;;:,.Q 

.,.. ;_: ~ :-.,. : -.. 
-- :r "·i:' ~ '-.i'_ . 

. ... 1·- ',_!c! 
',-~"!'· ·,.,. 

.;::: ... ,._ ...,,.. 

By: 

Water Course: Fa. -·-' · · rrr, c..rs. 
., 

No. of Piers: - Area: ' . 

Width of Deck: ·<DB.c' Skew: 



--- ~ 

Job Name: c 1\::: \....""' 
~ 

-c'F 

Date: ll,-7-7'- Water Course: F~i\'-\~ 5 .-Ul.EE: 
Remarks: '\>Q.,,..\c. \>,. 

I. 

,_ 

Width of Piers: Pier Shape: No. of Piers: Area: 
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IN llPI. Y J:Uet TO 

Engineering Division 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS Of ENGINEERS 

BOX 1027 

DETROIT,MICHIGA.N 41231·1027 

September 19, 1989 

Great Lakes Hydraulics and Hydrology Branch 

Mr. Dennis Hall, Chief 
Land and Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Hall: 

Submitted for your review and approval is a copy of the 
hydraulic calculations for the City of Lapeer, Michigan Flood 
Insurance Restudy. Enclosed are the HEC-2 multiple profile and 
encroached runs, a map showing the location of the field surveyed 
cross sections, bridge drawings, and a brief write-up dealing 
with items that will assist the review process. 

Since FEMA has requested the submittal of this report as 
soon as possible, a response from your office within two weeks 
would be appreciated. If you have any questions regarding the 
enclosed data, please contact Ms. Hanna Kobylinski at (313) 
nor ,. !""IC"'I 
£..c.0-410.1. 

Sincerely,, 

--~ \ -,_"-_ \ I\ I l ,~ f.'-- ; 
~-: \U},J(~-

R. Wilshaw, P.E 
Acting Chief, Engineering Division 

RECEIVED 

NATU~AL f;f"!=;r ,1 '~Cl:S 
LAND & WAlf;A MGMT 



CITY OF LAPEER, MICHIGAN 
FLOOD INSURANCE RESTUDY 

HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

The Flood Insurance Restudy for the City of Lapeer, Michigan 
includes a restudy of Farmers Creek from the new corporate limits 
(near I-96) to Millville Road and Hunters Creek from corporate 
limits to confluence with the South Branch Flint River. 

A segment of Farmers Creek (from confluence with the South 
Branch Flint River to the western corporate limits near Millville 
Road) and a segment of Hunters Creek (from its confluence with 
the South Branch Flint River to the southern corporate limits) 
were studied in detail in a previous study. For this study, 
Farmers Creek from the old corporate limits (Millville Road) to 
the new corporate limits (near I-96) was studied by detailed 
methods as a new study. Hunters Creek was restudied by detailed 
methods for the above mentioned segment. 

The hydrology for the City of Lapeer was approved 
previously. 

Manning's "n" values for the study area were estimated by 
field inspection, quadrangle map information, and survey 
photographs. 

The starting water surface elevations, for all streams 
studied, were determined by the slope-area method. 

The segment of the HEC-2 program input data for Farmers 
Creek from the mouth of the South Branch Flint River to 
downstream of Millville Road was provided by the Michigan 
Department of Natural Resources. Cross section geometry for the 
segment of Farmers Creek from Millville Road to the new corporate 
limits was developed by field survey and used as a part of the 
HEC-2 input. The segment of the HEC-2 program input data for 
Hunters Creek from the mouth of the South Branch Flint River to 
the corporate limits was provided by the Michigan Department of 
Natural Resources. However, cross section geometry for two 
bridges (Saginaw Street and De Mill Road) was developed by recent 
field survey and used as a part of the HEC-2 input. 

For the encroached run, the computations were begun using 
the results from 100-year profile run. 
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;' .,, 

TO: 

JOHNSQN ... ANDERSON, INC. 
Consulting Engineers 

P.O. Box 1066 • 2300 Dixie Highway 
Pontiac, Michigan 48056 

Phone (313) 334-9901 

Mr. Dan Morgan, Chief 
Flood Insurance Unit 
MDNR-Water Management Divi{if~ t \) 
5th Floor, Mason Bui.lCmf 
Lansing, Michigan 48909 · 0 ,r·7~1 JUL i o ,, 

GENTLEMEN: 

''i>-\'li\GE.MlNl 
Vl/li~I< "' 

DJE1T1TIEOO ®IF' 1TOO£~•nniM. -DATK I JO• NO. 
July 18, 1977 5670-05-1 

"·· Lapeer Flood Insurance Study 

Hydraulics Review, Farmers Creek 

WE ARE SENDING YOU jgcAttaehed • Under 1eparate cover v\a __________ the following items: 

o·Shop drawings 

O Copy of letter 

COPIES DATE 

1 

1 

l 

1 

1 

HO, 

O Prints 

D Change order 

• 

Hydraulics Booklet for 

• Plans 

• • 
DESCRIPTION 

Farmers Creek 

Encroached HEC-2 Run and J&A IPLOT 

n .... .o.,...,.,-P,....,.,..h,,.,:i 'Ql:;'(' _ ') 'Dn"" '-' L.l,~1-J.'-J. VQ.'-1.1-=.... ._...._.._,-"- L'\.U.<:J 

• Samples 

Plan View with Floodway and Flooded Outline 

Profile for Farmers Creek 

• Specifications 

THESE ARE TRANSMITTED as checked below: 

O For approval 

D For your use 

• As requested 

• Approved as submitted 

O Approved as noted 

O Returned for corrections 

• Resubmit ____ copies for approval 

• Submit ____ copies for distribution 

• Return ____ corrected prints 

~ For review and comment 

REMARKS: 

• 

This creek is tributary to the South Branch of the Flint River. 

Copy to: File 

•\low copy to File) DDC/ dp 
1M GU-030 (11 ·72) 

SIGNED: 

l;:)(½,;>s;:) ~~ 
Dennis D. Cox, Project Manag 



TO: 

JOHNSON & ANDERSON, INC. 
Consulting Engineers 

P.O. BQx 1068 e 2300 Dixie Highway 
Pontiac, Michigan 48066 

Phone (313) 334-9901 

Mr. Dan Morgan, Acting Chief 
Flood Insurance Unit 
MDNR-Water Management Division 
Mason Building, 5th Floor, East Wing 
P.O. Box 30028 
Lansing, Michigan 48909 

GENTLEMEN: 

DAT& I JO• NO, 

May 25. 1977 5670-05-1 ... , 
Lapeer Flood Insurance Study 

Hydraulics Review, Hunters Creek 

If encl••.,,,.• .,. not u noted. kindly notify u• at once. 

WE ARE SENDING YOU J{ii Attached • Under separate cover via __________ the following items: 

O Shop drawing, 

O Copy of letter 

COPI._S DATE 

1 

1 

1 ,~ 

1 

1 

NO, 

• Print• 

• Change order 

• 

• Plans 

0 
• 

DESCRIPTION 

Hydraulics Booklet for Hunters Creek 

Encroached HEC-2 Run and J&A !PLOT 

Unencroached HEC-2 Run 

O Samples 
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This creek is tributary to the South Branch of the Flint River. 
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0 

" -.A... ... .. ..., .. 6
" •" tt--;, .. • 

0
"'-uA ,I 

--· .-.-5i!.----+"'..c' 
0

3;
0

~----:lr-'-4-9-----i~utfl.r----;cnol:l .. M
0
.,.._--",;;,uD:lc.11°ii----,,,...u ft-

0 --'T11°~1:3° -~Hr.
1
.1

1
c11°r--t~h:-tll~r-------------------~-7:j 

0

1. 
0

1. 
0

1. 2· J l o.oo i1,s:99 119:82 ' .. ' ......... , ; 
_: --------- - " 

----· _, -·- ·-

_6 __ 0_1_v_1_o_E_D_F_L_O_w ____________________________________________________ _,1::1 
----~.,,,.-·«•--- 331 

>AttAL BR(OGE,NAO•l2 MIN ELTRO• 819.70 MAX !LLC• 822.70 JP 
------------------------------------------- 1"!.:... 

_____ B_E_N_T_L_E_v_s_T_R_E_E_T_B_R_I_DG_E_-_u_P_s_T_R_E_AM_F_A_c_E_-_s_Ec_r_1_o_N_N ______________________ ~-----------........ -ii:P' 
__ 1•_i_.!M! __ 1~: .... , ... ~""'!,___•_f__,!1-:c2--,;~,.! __ • '1cc•-11:-tt~---:_,,•..,.;""~--a-2_~*•""I!,..._ __ 11•, ~,.,!rr---•,..!~~r--it'H'ric1f1:1!.--_·"....,•c,,:.rr•:'c!rtli~:-o _____________________ lt 
.oooi:: 1.1~ '~=~ o~~~ .02: .oz: .oz: ~~== ::::~~ 5:~:~: ~ ~-

-• -9-0_N_H_C_A_RO_O_S_E_O ___________________________________________________ ~-r 
i:1 

SECNO 
4 
TIM! 
C-1 ' • 

DEPTH 
Qt.OB 
VLOB 
ltt l'l'" 

CWSEL 
Qett 
VCH 
'lllCH 

CRilliS 
QR08 
VR08 
llt neR 

--------------------------------------------
lliSELK 
•tOB 
XNL 
ITRV•t 

EG 
ACn 
lCMCH 
IOC 

HV 
A 
x~ 
I T 

HL OLOSS BANK ELEV 



--,,"':7'C7- - ---..,,-;:,- - --i.-71- - ----.,n,- - - 0vi:r- - ---.v--;;Jl:.7 
)0066 SO. 60. TS. 2 0 

.v,..,, 
l 

•VJJ 

o.oo 
oa.v • ..,.v ..,-7ue .. ,._ 

496.58 695.00 

\ \ 
= .600 CEHV= .aoo r \ 

NH CARO USED " . 

-E-~--O-ACH-14E_N_T_STA-Tt-0~-•----240~;- - -.,~;~; TY9E• l TARGET• 510.000 \ 
.59 11.21 821.21 O.OO o.oo 821.-22 .01 oOl .01 812.TO , 

1430. sti2. 3 • 8. 521. e!T. --..,,3•2•,-. --•e.,er,...------,9,.-,a1-.--~1....,3i-.------,slf'11.14i:-.-;1;6:no----------------------,:~\ 
.63 .67 1.01 .59 .030 .035 .045 .033 810.00 245.35 .0 

00031 120. 120. l4o. o o 1 o.oo so•.65 1so.oo ·1· 
-----------------------------------------------1'1 ------ ,:b 

. NH CARO U$EO 

ft -••-"""nl'II. • _,.., •••- .. lT rT ...... .,..._.II'"_ ~Lft ft L .ft ft Twl"lr-- ' Tan,-~T-u C.N\.,P'IIUA\.,M"IC.f'f I =-,,AI lUN.;:J-'" c.ou.u o,v.u I t r"'C..-. ' tA.nt,e,J• 

,61 l l .61 821.21 o.oo o.oo 821.22 .01 • 00 
143&. . •· 395. 49ft. 537,. .,, .. .. , . n~. ,~. 

.61 .ss .as .. n .030 • 035 .os. ·'" 0000il3 110. 106. 110. 0 0 1 o;o-o 

'"Al BR IOOE tNAO- 8 MlN Et{fftD• 815.6ft M'A:X It.LC• e:u,..a:o 
--

70 etreROAC"""!NT !TATtON'!f;, !611.0 6TO.O T'l'P!'= 1 TAR.GETS 

CITY PARK WALKWAY BRIDGE - OOIINSTREAM FACE - SECTION 0 

.61 11,61 81U.£1 o.oo o.oo 821.23 .01 .oo 
'I..IL"!I.A ..,& ... .,._ ,s.-..; . , . ...... ..... ... ~ .l...,.;>V• , ..... .,,~. ~.,. r •v• ..-....-.v. ...... . ... 

.67 l.114 • 71 .86 .030 . o,, .1130 .033 
.000082 l. 1. 1. 0 0 l -431.Bl 

ORMAL &RIOGE:1-,«)• a MIN U-'TIU)a 815.60 .... tl.LC• 116 .. 20 

470 ENCROACHMENT STATIONS=- 260.0 6T0.0 TYPE= l TARGET= 

CITY P~ _..,. IP'l0$£ • UPSTREAM P'AC£ -stCflON 0 
.62 11.&l 11'!:l .:et o.ee o.oo 821.!3 • Ol .oo 

1430. 749. 375. 307. 718. 530. 356. 73. 
.67 1.04 .71 .86 .030 .o35 .030 .033 

.ft.ft..l\.L\__Q_..':l_ . - - . -- . . .... .... .. .. -

--·----.. , ,. '""' """.LV • VVV 

.oo 816.40 
1 ... •t•••o ...... ff0.00 

410.00 670.,00 

.. .. . 

*io.ooo 

.to 816.40 , .. .,, ....... . .... ,...i.,-.vv 
809.60 260.00 
410.00 670.00 

410.000 

.oo 816.40 
15. 815.60 

809.60 260.00 - . . .. " ... • 

-----~:L 
" :JJ 

~ ·~ .. , 

:D 
2 

'_.,., ,, 
1:0 . 

' " . 
1:0· 
, . 

.. 1~ 
0 1, 

3S 
, .. 
' I, 
IM 
'-· 

-- to 
44. ~ ' 

•: ' I ( 

1:0 
, .. 
,:·o 
" 
I~ 1~Y 
, .. 

-~rr, 
I" ,, 



----~·---
10 ENCROACHMENT STATIONS= 

SECTION P 

,66 12,52 821,22 

-----------~----~-- ----· ~--·· 
510,,0 611'2~0 l'YPE• . i TAR6ET• 92,000 

, . ,l 

-0,01~ o,oo 8i!!l,31 ,09 .01 ,.07 818.70 0 
8 ----1-+.J>&-.-- 68. l-;36c.-- --- ---;;-,,--- -----56-.,-- -- --5• 9,;- o. e1. :to, 100004.-00----

.10 1.20 2. • a o.oit .on .035 .o:so .033 eoe .. ro 51O.tf 
.000177 z• o. 254. 280,. I 0 1 IL 1111 Olil .• ltll "A~.nn 

---- -~--
.... ..... ...... t 

-70 EN,CRGACHMeNT STATIONS• 
,67 ll,76 821,16 

1430, o. l • JO, 
,10 0,00 5,fl 

• 000633 l • 29, 

5tt,,O 
o.ou 

o,. 
~t 

30,. 

iii• 0 1~ Wll(:w 
o.o, eai.u o. 2r,. 
.o~, .o:,s 

2 0 

l flllftU'l• 
... .01 o. 81. 

.o,o ,033 
l 0,00 

tt.1)00 ' 
.. 2,100000.00 
115. 100001.00 

~. 40 !$'70, 00 
25,.00 595,00 

' 

. -- --·••..-- ~ ............... - ........... I: 

·--·- ... _., ... ~-- -~-. ,u .. ~ -i;p 
!MAL 8RlOGE1~0•12 1'4IN ELTRO• l!ltl1t • '.Ill l.llll Ir fri t I'• l!lllllll. Hl 

• 

------------------------------------------------------------------------7'1 "· 
MONROE STREET BRIDGE• DOWNSTREA~ FACE - SECTIO~ n 

.67 11.16 1921016 o.oc• o.oo etU.60 ~ ·" .. 01 ':hr' 1430. o. 1• 30. o •. o. 268. -~· .• 1. ll(!. .ao 

.70 o.oo 5.34 o.ce, - .02, ",02'5 • 025 ,033 '809 .. 30 seo.oo 
,000794 1. 1. 1. 0 0 1 o.oo 25 .. 00 605,00 

•RflAL iBRl0GE,NRD•l2 tlfIN EL TRD• 821, • 30 MA)( ELLC• 122.10 

MONROE STREET BRIDGE• UPSTREAM FACE - SECTION Q 

.•&7 ll.46 1121 • 16 0.001 o .. oo 821.64 .41 .01 .,o3 1122.70 
143•0. o. 1430. •• o. 2,a • •• ,1. 116. · an.eo 
---.·ro o.oo 5'.54 0.001 • 025 ,025 • 025 ,033 809., 70 580,00 

,000878 16. 16. 16. 0 0 1 o.oo 25.,00 605,00 

1470 £H!CROACHJ4ENT STA1rtOff6• 504,0 s:u.o t~• 1 f~~- er .c•oo 
--.11!>T' 11.62 !t!l. 32' 11;00, o.oo 11:!t.TO .38 .oo ' •1"'06.a.uvuuv• 

14310 • o. 1430. o. o. 290. o. 81, 1.6, 100000.00 
,'70 o.oo 4,94 o.oo ,030 ,035 .oso ,033 809 •. 70 504.00 

• 001u,2 1 • l. 1. I • t . ... , a, .,oo t:91,VO 

~-----·· 

' 



•ou - --~~-------..1""1:""-r----- ---....-r-- -.-.......- - ---.,.-:r.:, - - .v-J-Tr - -. o-;;;r-.)- --ov-,"'"j" 'T - -.;,--,-~o'ir-

•0000 • 0 290. 309. 215. 2 0 1 o.oo 185.00 555.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HII HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TlMC 'w'L.68 ------vett--- Vf~OB ltNl,: ltMCt1 XNft W'fN EL;MIN SSTA 
SLOPE XL08L XLCH ~OBR ITRIAt. toe ICONT CORAR TONIO NOST 

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

70 ENCROACHMENT STATIONS• 370.0 sso.o TYPE• 1 TAR13ETe 180.000 
7A 1 l ...... O?J a+ a no a ft ft ftO'I or AQ a ft AA. a,"'" :aa ··- ............... -&..••1111".,,... ··-- .•. ,. .. ···T?'~ ..... ·- ..... U41iil.f¥ 

1• 30. ST. 968. 405. sa. TtS. 561~ 98. 11. 616.90 
.86 1.09 l .1,5 .12 .030 .035 .oso .013 819.$0 JT0.00 .eeees:, 35. 3!. 35. ti ti t o:oo 1ao.oo ,~o.oo 

_470 ENCAOACHMOIT STAftONS•- 198.0 u, .• 'rVPC• l TARu:T• 38 .. 000 

SECTION T 

.e2 1a.•• e,1.9• , .... •••• ua,t• .to -~ .la! at•.so 
1430. 49. l3fU. •• 19',. 

. -~- •• un • , •. 10000,0.00 
••• 3.31 3.56 •••• ••• • m -·~ ,.f33 10,.10 . ..... 

• Oil0426 11'5 • i8f. roo. i 0 l o.oo 38.00 236.00 

.'1101 HV CHAN n 'E TH•N HI/INS 

0 
0 



elfUL'ffY..> - --v· 1 u.uo , .. I\ " 
..._,. ••• V 1,1 • • . ' ,~ +.. i>- . " ' 

0 
•ECIAL BRIDGE 

.. 
0 --XK- XKOR - COFQ "•. ROI.EH BWt BWP 8ARU, ss Etettt> ft;.1 

o.oo 1.95 3.00 o.oo 14.00 o.oo l4t.40 o.oo 811.30 &et9.ll0 

.:sSUR£ FLOW --~ ~~ 

J. . , 

ib 
' - I 

EiiPRS E&t;We t-ll iWEIR il'R IAftl• lt;;t(: ~"'"° QJ(S$ 

825.23 824.71 o.oo o. 1430. 140. an.oo 830010 10.00 

.as 12.93 824,23 o.oo o.oo 825,23 1.00 r.oa o.oo ·~·'' 1430. o. 1430. o. o. 1'18. o. to~. 1,. 830.TO 
.ea o.oo A.04 o.oo .020 .025 .020 .033 811.30 100.00 

.002457 109. 109. 109. 2 0 l o.oo 14.00 114.00 
... " ' 

SECHO DEPTH CWSEI., C~llfS WSELIC EG HV, H.L 01.<QSS 
Q 0L08 QC!'! QFIOB ALOB A 
TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

TO l!NCROACHMl!NT STATlO~- !119.11 225. 0 Tf'PE= 1 TAFIGl!:T:i 16.000 
.es 13.21 824.51 o.oo o.oo 825.34 .83 .oo .10100000.00 

1430. o. 1430. o. o. 195. o. 102. 19. 100000.00 
088 o.oo 1.~2 o.oo .o•s . .. , .04:9 • 033 ., ..... "'•• • 004513 1. 1. 1 • 2 0 1 o;oo 16.00 ;e2s.oo 

--·---

301 HV CHANGED ~OHE THAN HVINS 

70 ENCROACHMENT STATIONS• ss.o 101.0 TYPE• 1 TAR6!1l'• •••••• • 86 14.30 8!5.TO o.oo o.oo 8l!!.T9 .09 .01 .4! 813.80 
1430. 21. 1394. 14. 12. 579. 10 • 102. 19. 815.40 

.BB 1.83 2.41 l .46 .045 .040 • 045 .033 811.40 55.00 
.0001.r,,o 15., 1s. ts. 2 0 l •••• ffoOO un.ov 



----;:,-r."t;"Tt,:71V----W-----------------------------

.97 14.71 825. 71 
1430. o. 1430. 

.99 o.oo 4.27 
.001048 310. 295. 

:Hvs .600 C£MV• .eoo 
01 HV CHANGED MORE THAN HVINS 

TO ENCROACHMENT STATIONS• 
,91 13.68 

o.oo o.oo 826.00 
o. o. 335. 

o.oo .045 .040 
250. 2 0 

--- ---·-

.28 .03 
o. 116. 

.065 .034 
l o.oo 

.13100000.00 
20. 100000.00 

811.00 128.00 
24.00 152.00 

0 

0 
----------------' 

~
'O 

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

134.0 146.0 TYi'£• 
o.oo 826.IO 

1 TARGET• 12.000 

1;U 

1,:b1 

h 825.58 o.oo 1.ee • .s .1s100000.oo 
14311. o. 14311. o. o. Hll. o • 116. :!!O. 100000.00 

• 99 o.oo 8.86 o.oo .040 .065 

~~--ft----4,..-,,. __ __,._ ___________ -++t _ ____,,~"ft1'tftfl-it-ft'ft---------------,l::1_ 
1:P .045 .034 811.90 134.00 

.008342 25. 24. 25. 2 0 l o.oo 12.00 146.00 1161 -------------------~---------~.:b 

~~~~~~-----;--1~ '. ' - ;a 

GRA:N1' ?RUNK RA:ltReAO BRI08!' - DOWH!ffl!lM fl'ACI!'. -S!'C'fTON X 

.97 13.67 ,a,~ o.oo o.oo 826.87 1.30 .01 .07 837.60 
- - - - - - - -
• ---.,w:v • v. ,_-_ .. "t:./ ... •• 

,, ___ ... "·-· -·· --··--.99 o.oo ,~- ,..\ o,.oo .D,Jt .0.25 .,,, .. .034 Alt.Otl lAlt.80 ---. ,:oe -....-- ... ,..,- ""\--· .... 1"" • 003534 1. 1.\ i. 1 l 12.00 1•e.oo 
' 

',, 

---------------------------------------------------1" 
" 1':iO 

lAi'ftfi!E-----------,-.----------------------------------------~-----------r'·1 
.1, --

·:50 
- - - .. - . ---~- - ·----
Xk XKOR COfQ 

o.oo 1.63 3 • 06 

SECNO DEPTH CWSEL 
Q QI AA SF.!! - _,__., 
TIME VL08 VCH 
SLOPE XLOBL Xi.CH 

CRi

uso.oo 1!.00 o.oo 11~.so o.oo 813.80 811.90 !~o 
• WSELK EG HV HL OLOSS BANK ELEV I~ 

-.e-------GMKWil---iilf'll-!-----QEA .• oeft:9--R---,~~~-,!:~:l-A-L--,!~tf'r!t.:rH---~::S,lani>W>!!-T--~~ff·~tt•l,.-A-,.---'!'~'11!~~:-~-10-L,hL,"1•!!P'•T'..,>'l~i:i!oi'"'!'1~b~t'l:r-------------------------.--,..r-j1t, , 
-~-------------------------------~ I· . 

----·-:-~-=:~--- 1: 
-,ESSURE FLOW 

ROL£N awe BWP ··~ ss Et.CHU ELCHO 

~::::::::::::::::::::::::::-=-----------------------------------------------------------~:or 
Q.IR ', QPR 

\ • -= 
829.43 828.75 o.oo o. 1430. 116. 826.00 837.40 10.00 

-~1..Nn TRI I( A•11: ... ·o BRI E - UflSTRE'AM ,,,.,._,,. • ~CTION X 



0 l KV CHANGED MORE' fHAN HV INS 

70 ENCROACHMENT STATIONS= 133.0 167 0 0 TYPE= l TARGET= 34.000 
.98 16.13 829.93 o.oo o.oo 830.05 .12 .01 .37 815.20 

8 --11.,~3.ae.--- e. - l4ae. -.a8=.----e=.- ---- -s-1~5 ... ,.--- ---"•"-,----"l'""'l'"'•~.-----i:2:0'-A-e.--"lrl!lt"'O ... o..,owo""' • ..,,0 ... 00---- -------r.,
1

_, 

0 ... 
0 

AA a Aft ~ •a A aA A•a •~• ••• n•~ a,1 •• ,._. AA /~1,--.,. 

• 000432 10 • 10. 10. 2 0 1 o.oo 34.00 161 .oo ,, 
•Y"T V•VV C:• ra- V•VV •V•~ •V"'.7 •V9V ••-.t• a&-~•9'1 l...,~.vv 1~b 

--- -------------------------------------------------------------------i:. '' 
' V I, HV= • 300 CEH = • 500 '•I -----------------------------------------------------------c 
j,•,~I 70 ENCROAC~ENT STATIONS• 

'SECT 

355 .. 0 ?95.0 TY"E• -iss.ooo 
111 ---Ii; • 

1.06 16.30 830.10 o.oo o.oo 830.10 .oo .01 .04 817.20 ,l:·r 
- -U.;;ti,~----"ch---..~ ....... --~~,---~.,.;;,,....--..,~,---~i,Mh,----+:lt¼::----~ati~------iw.~~-------------------------j" 1• au. &oi. a12. ,,, • aa••• w+. swa, -tti. 22., ----a1-&.n-, .

1
, 

1.24 .37 .59 .n ... , .045 ·"° ·'" 813.tO 315.00 l'n 
.000009 340. 398. 410. 2 0 1 o.oo 113.99 668.99 ;r--, 

--=--:__._:__:____ ______ ...:_----------=----=---_:___---_____::________:___..-:.:.___ ________ ~l:'l 
-A --£NieROAe~~~-....;,ffri,---5,4111nOc---~-----Jt:--m~~~r---------~---:;--:---------:-'j:P -78 ENOR8Ae1 t+IENT &TAT l81ti: • 

1.24 Hi.60 8,. .. JO o.to o.to ~!! .oo ofl .oo 811!',.90 '. ,. ', ... , , ,., ,. 
1430. 111. 413. 896~ 340. uw~ ~-- in. .v:. • .... ,. 
1.16 .31 .55 .3T .060 .045 .060 0 03T 814.50 200 0 00 

.000000 490. 910. 900. 2 o 1 o.oo 320.51 520.51 

70 ENCROACHMENT STATIONS• 
1.33 15.31 830.11 

!4Jo. 111. Joz. 

• 

• 
1430. 
2.01 

,008814 

Q 
TIME 

.63 

• 

123. 
.35 

l&O. 

DePTH 
QLOB 
VLOB 

304. 
.71 

QCH 
VCH 

·--~•-0 __ 2-191tloll--._o_,.,T""1Y'I--P•E..,• ___ 1-fl-'ft--A_R_G_E'T_•~r+--28_,9_-._9991t1r-"ltt-''l'-:-"'tn-------------------' ~r; o.oo e.oo e30.1~ .01 .01 .oo s11.30 r 
351. !ZZ5. Z76. 6Z5. zzs. JI. 817.JO , 

.56 .060 .045 .060 .037 814.80 16.08 

• 

• 
1004. 

.47 
i!:iO. 

ef!!W! 
QROB 
VROB 

• 
347. 
.060 

0 

ALOB 
XNL 

428 • 
• 045 

0 

-ACH 
XNCH 

• 
2119. 

.060 
1 

AR08 
XNR 

• 
240. 
.038 
o.oo 

Wt' 

VOL 
WTN 

• 
32. 

814.90 

TliA 
ELMIN 

• 
817.70 
20.78 

301'.22 

!AMk EL!\I 
LEF"T/RIGHT 

SSTA 



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

70 ENCROACHMENT STATIONS= .o 1~30 • 0 

SEC1"ION AA 
-~----- --~-- --·----- ------------------- - ---·· 

1 .. 90 1.3.06 830.16 o.o,o o,,oo 
14:to. l153. 256. 21~ 3210. 

----¼.,40 .36 • 5 0 ·- · ··-_t-t----. I~ !I 0 
• OOOCll 0 970. 1450. 1220. l 

•TO El•CROAC~IENT S·TATIONS• 310,0 ·roo.o 
SEC1'ION AB 

2,,l3 l,i,36 63&,l& - &,00 o.,oo 
1•:to. 821. 281. 322. 13!54. 

4,.12 

TYPE= 

830.16 
s12. 
.04!1 

0 

TYPE• 

e;i0,l8 
4• 1. 

l TARGET= 829.999 
0 

0 
8 

.oo .0,2 .oo 8J,9. 70 

"· 381. so. !1128&30 
.045 . - -·- -- ... - - - - - - -

l o.oo 634.61 8310.00 

. 1:0, 
--- ,'~ -- · !HT iii 1~15.39 '', ... , . -~ 

--- - ... . ~::1 ---·--- 1:p .. ·- 1b 
l TA~:t• 3!10.GGO 

. -- ... _,_ --,.- -.· -m,. ., •. .,. 1124.20 A~ &60 8I. " IIOI -·· . . " .. 
. . .. ·-· . .. . . . . . . ' 

N'!'l~T:R:f":A:M~lll'llf:rl~-:~;l":r:T~T:rY~N=i,:C'~~~~:~-~'.:'~--::-.~--~•~-=--------=============~\!~i) 

.61 .64 .415 • IIJ• O .045 .G4S .M:i 81Y.All 3!10.00 
.tto1ne ll4!S. 1720. 1640. 0 V . v•vv .J-V-VV ........ --

TO El~CROACff~!ENT ST A Tl OHS• es.o :,,s.o T~• 1 TA!ttl;T• ~····· ,, 
5MA-t.t CONCR'E1'E flAM • flOWIL . .. - .... ·-··- --- . ·--·- .,._. 

··- .... ~ - • - flt 1120. Tv 

. w. .. .. : ·~: ... : -····· -~ - ~~ - -

2.,38 l0.89 830.19 o.oo o.oo 830.20 .02 .02 .01 823.30 
t4:M. ill&o 670. sse. 3'"'• •··...--· . ._ ....... ---· . -- -.-""'I,...."' - -

4.,34 053 1.11 .515 .11t30 .020 .oso .o+t •1,.ao EIS.00 
• 0001,20 740 • 790. 880. 0 0 1 •••• , ..... 31'5.00 

7 8 fliteR@ACli~lt:NT STAT l@UG,;. li-oO ···-· ... ., .~• __ ., - - ,...~~~-- p -- --;-----
SMAl.,t. CONCRETE DAM • UPST.IREAN £NII) • SECTION AC 

2.,38 9.38 830.18 o.oo o.oo 830.21 .02 .oo .oo 8,!4.80 
14:30. 223. 605. 602. 3·11. 376. 955. 539. 13. El22.20 
·4,,J5 159 .l,61 .6.3 o•l>tO ··-· ··-· ......... ..-·-·-· ~..---1111'., -

10001)28 6. 6. 6. 0 0 1 o.oo t90.00 31rs.oo 

~~1Y•ss .. ~-••-~T~v~•~F~•r----:1t--Tt•tftRG111tf .. ~T~•r----.2r•~ot-~otot•o----·---------------·--:----------,--ib 

1!b' 
- -- ------ ~ ... .... --• -... ·1~ 

•70 ENCROACH~IENT STATIONS= 85.o 375.0 TYPE= l TARGET= 290.000 7=1 
2;.a& ll0.,69 &J0.19 •••• •••• 830.ll •• , ••• ••• eu,.20 '.'.Jr.. 
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Introduction 

Hydraulic calculations were performed for the Thornapple 
River within Caledonia Township limits. The reaches of the 
Thornapple River studied in detail were the north township line 
to 2.15 miles upstream, and 6.05 miles to 7.57 miles upstream 
from the north township boundary. The remaining portion of the 
river was studied by approximate methods. Field cross section 
data were surveyed by Commonwealth Associates in January, 1979. 
The flows for the 10, 50, 100, and 500-year recurrence intervals 
were approved by the Michigan Department of Natural Resources. 
A 7.5 minute series topographic map with a 10-foot contour 
interval was used. 

This study was performed by Commonwealth Associates 
Inc. of Jackson, Michigan. The Project Manager was R. F. 
Tribukait, P.E. 

Method of Analysis 

The HEC-2 computer program was utilized for those areas 
studied in detail. 

Variables and Coefficients 

Manning's Roughness Coefficient 

For Channel 
For Overbanks 

Coefficients for Floodway 

Contraction 
Expansion 

Coefficients for Bridges 

Ratios 

Contraction 
Expansion 

0.03 
0.06 - 0.08 

0.10 
0.30 

0.30 
0.50 

Contraction 1:1 
Expansion 1:4 



2 

High Water Marks 

The proposed profiles compare well with the high water 
mark of 676.0 feet, recorded in 1947, as indicated on Kent County 
Road Commission Drawing B2 of 41-6-22. The high water mark, 
recorded on the previous 68th Street bridge crossing, for the 
1947 flood level corresponds to a flow less than the 100-year 
level and greater than the 50-year level as interpolated from 
the gaging station data listed in Reference 1. The increase 
in area provided by the new 68th Street bridge makes the computed 
profile elevations consistent with the recorded high water mark. 
The computed water surface elevations for the 50 and 100-year 
profiles at the 68th Street bridge are 675.2 and 676.1, respectively. 

Starting Conditions 

The starting water surface elevation for detailed 
Study I, the downstream portion of the study, was specified by 
the slope area method. A starting slope of .00089 foot per feet 
was used. The starting water surface elevations were varied by 
2 feet from the slope-area depth to ensure that the water surfaces 
converged at the downstream limit of the study. The starting 
water surface elevation for detailed Study II, the upstream 
portion of the study, was based on Figure 1 which plots flow 
versus water surface elevation at the Labarge Dam. The 
calculation sheets associated with Figure 1 are attached as 
Appendix A. 

Special Problems 

No special problems were encountered in this report. 



Cross Section 
ID in 

Profile/Table 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

CROSS SECTION REFERENCE 

Sec. NO. 
in HEC-2 
Program 

1 

2 

3 

4.1 

5 

6 

11 

12.1 

12.8 

13.1 

14 

Description 

North Study Limit 

Valley Section 

Valley Section 

Upstream Face of 68th St. Bridge 

Valley Section 

Valley Section 
(End Detail Study I) 

Valley Section 
(Start Detail Study II) 

Upstream Face of Alaska St. Bridge 

Valley Section 
(70 Feet Downstream of 
100th St. Bridge) 

Upstream Face of 100th St. Bridge 

Valley Section 
(South Limit of Detail Study II) 

3 



Bridge Notes and Sketches 

Bridge sketches are found in cross-section plots 
contained in Appendix B. 

4 

A copy of the 100-year flood plain, and floodway showing 
cross sections is contained in Appendix C. 

Profiles 

Copies of the water surface profiles are contained 
in Appendix D. 

Computer Backwater Runs/Printouts 

The final HEC-II printouts for the multiprofile run 
and floodway run are contained in Appendix E. 

Cross Section Plots 

Cross section plots showing floodway delineation 
and approximate 100-year elevation are contained in Appendix B. 

References 

1. Geological Survey, Water-Supply Paper 1677, p. 142, 
"Magnitude and Frequency of Floods in the U.S., 
Part 4., St. Lawrence River Basin." 

2. "Design of Small Dams," U.S. Department of Interior, 
Bureau of Reclamation. pp. 378-386. 
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2548.000 
1900.000 
1850.000 
1930.000 
2010.000 
'1--3-5 0-.-0 0.0 
2440.000 
2520.000 
3500.000 
- _Q_..Q 

1600.000 
9.()0.-000 
250.000 
450.000 
850.000 

- - 1 1 ao~.oo. 
1230.000 
1380.000 
1520.000 
1635.000 
1750.000 
2000.000 
2220.000 
2500 • .000 -
2800.000 
3350.000 
3600.000 
38b0.000 

o.o 
o.o 
o.o 

SECTION D/S OF ROGUE RIVER 

Xl 
X3 
GR 
GR 
GR 
GR 
GR 
GR 
QT 
~IC 

X l 
X3 
GR 
GR 
GR 
GR 

_ NC_ 

X l 
X3 
GR 
rn 

4-7.LOO 
o.o 

630.000 
615.900 
603.000 
601.000 
604.000 
610.000 

2A 000 
0.100 

47.900 
o.o 

630.000_ 
608.700 
603.700 
630.000 

-- CL. 01,_0_ 

49.000 
10.000 

630.000 
.,. "')" "'n n 

-2.8.000 o.o o.o 
1780.000 
l 8.3Jl_. 000 
1980.000 
2120.000 
2750.000 

514_QO.OO.O 
0.000 

l 7B0 .. 0.O.O 
o.o 

620.000 
613.500 

_ 602.000. 
601.000 
605.000 
620.000 

5140.0..00A 
0.033 

_220.0 .. 000 
800.000 
800.000 

1800.000 
IB.50.0.00 
2020.000 
2130.000 
4250.000 

o.o 
o.o 

S£Cll0~ U/S ROfiUER1VER 

16.000 o.o --211n...ooo __ 
2073.000 
2450.000 
3700.000 

- Q_._l_(lQ -

2073.000 
o.o 

62.0.0-0.0 
605.400 
603.700 

2507.000 
830.000 

-- ~O~Cl 
2080.000 
2480.000 

o.o 
Q_._Q 

o.o o_._CL3Jl __ -

D/S OF US-131 BRIDGE 

24.000 
o.o 
o.o 

.-.i::-c-n nnn 

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

2550.000 2965,000 
o.o 1700.000 

624.006 350.000 
,1n nnn .-.r~n nnn 

1900.000 1000.000 
O.O 4199.QAO 

610.000 1900.000 
605.100 1940.000 
603.ooo 2oao.ono 
f>OJ-.-0-0-(l_ - - -2-3 7-0. 0-00---
600.300 2460,000 
605.300 2540.000 
620.000 4750.000 

- - - --0.-0----- - ----0.-0---

2700.000 
--- o.o -
622.900 
621.500 
618.000 
6-l-J-.5-00 
602.000 
601.000 
605.000 
lil2.-000 
615.000 
611.000 
611.000 
612...-0-00 
613.000 
614.000 
618.400 f>2_(1_._o on 

o.o 
o.o 
o.o 

2000.-000 
o.o 

lil0.000 
610.000 
601.000 
602.500 
60"i.OOO 
630.000 

o.o o.o 

500.000 o.o 
610. • .000 
59A.600 
f'il 1,200 

o.o _o. o 

---- ---
12c,o.ooo 

o.o 
620.000 
, 1.., n n n 

1000.000 
-2-7 l l} rOM 

300,000 
550.000 
950.000 

- ~.-00-0 
1250.000 
1420,000 
1530.000 
16-50.000 
1850,000 
2100.000 
2250.000 

- -2-550.MO 
3000.000 
3400,000 
3650,0(10 
39.90.000 

o.o 
o.o 
o.o 

2-800,000 
2780.000 
1760.000 
1805.0(10 
1890 .ooo 
2050,000 
2110.000 
4320,000 

o.o 
o.o 

600.000 
2920,000 
2050,000 
2240,000 
2507.000 

-- -- ------

0. 0 
o.o 

I750,000 
296S.OOO 

720.0(10 
..,c-, n nnr 

1850.000 o.o o.o o.o 
__ __,_,__,-1.J-__ ---"O'-o""A'-- ---~OhocloOI- ----- --4.-{l -

610,000 1900,(100 lil0.000 ]900.000 
604,100 1950,000 604,100 ?010.000 
603,000 2?40,000 li03.300 ?250,000 

- --~~J-(Hl--- --~-.--fl--0-ll---- - --Afl;;>-.-JAll-- ?4+(1-.-0llO 
600,AOO 2470.000 600.800 ?4AO.OOO 
614,300 254e.ooo lilo.oon 21,00.000 
,:,30,000 5200.000 o,n o.o 

-- ------4---<>--~- ~-9-.-4--- - - -----0,-,,,-.Q--- -----0-.-0-

2350.000 
---0-~0- -

621.100 
621,000 
lil7.ooo 
~o. ~ - -
601.000 
602.500 
605.000 

-60~-0-00 
f'il4,000 
609.000 
611,000 
613..00-!l 
614,000 
613,000 
618,400 
620.300 

o.o 
o.o 
o.o 

2-2 0-0-0-00 o.o 
lil0,000 
605,500 
n!l 0 .oo.o 
602,000 
610.000 

o.o - o.o 
n.o 

5c;o.ooo 
o.o 

610.000 
,:,02.100 
610,000 

o.o 
o.o 

-- -------

1650,000 
o.o 

620.000 
,..nc. nnn 

o.o 
I} .-n 

::i::10.000 
560,000 

1000.000 
-- l ~-0 S-.-ll-(1-0. -

1?90,000 
1450,000 
1570.000 
lF>QO. ooo 
1875,000 
2150,000 
;,,c;o,ono 

-? 6.0.0 .. (l_(\_()_ 
3050,000 
3450,000 
3750,000 
4000.000 

o. o 
o.o 
o.o 

o. _(l 
o.o 

1760,000 
lRI0,000 
1920,000 
20li0,000 
2200.000 o.o _o. o 

o,o 

o.o o.o 
2050.000 
2110.000 
2700.000 

o.o 
- o. 0 -

o. o 
62?.500 

2050,000 
...... nn rinn 

o.o 
--4-rO- - -

6?1,000 
li?l,000 
lil6.000 

-b-0-5-.-500--
600,000 
602,000 
610,000 
l'>-0 8-. 0-0-0 
Fil2,900 
lil0.000 
612.500 
613-.000 
613,(100 
613,000 
617,000 
i:,21.000 

o.o 
o.o 
o.o 

_(). 0 
o.o 

i:,10.noo 
li(l4,000 
6-00,1100_ 
1',04.000 
lil0,000 

0. 0 
o.o 
o.n 

o.o 
o.o 

61-0. 00 0 
Fi02,700 
,:,20.000 

o.o 
o.o 

o.o 
Fi?).500 
,:,23.500 
er, t::nn 

o.o 
0-.-0-

340,000 
1c;o.ooo 

1050.000 
+2-l--0- , -0- (l o 
1320,000 
1460.000 
lf'i(l0,000 
1- r,o. ooo 
JRP.o,ooo 
?210.000 
?4!10.000 
?65-0..o o o 
3150.000 
1soo.oon 
3Rl0,000 
4500,000 

o.o 
o.o 
o.o 

n.o 
0. 0 

J71io.ooo 
JR?0.000 
1970,000 
20AO.OOO 
?f'i00,000 

0,0 
o.o 
o.o 

o.o 
o.o 

?050.000 
?4?o.ono 
3i;no.nno 

o.o 
o.o 

o.o 
o.o 

?O"o.ooo 
...... nc: """ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 



GR 601.000 2680.000 598.000 2750.000 597.300 2760.000 597.300 2R!O.OOO 
GR 599.000 2850.000 601.000 2850.000 599.000 2890.000 600.000 2900.0('0 
GR 602.000 2930.000 609.000 ?960.000 f,20.000 2965.000 f,30.000 3?00.000 

_N£ _ _a_oao - - -- __Q ...J...O_Q_ _a_. 0 3.0 -D~D- - _o_. ()__ -- - ____ (1.0 0-0 --0-. n -
SB 0.900 1.250 2.600 o.o 334.250 25.000 7422.000 o.o 

UlS !JF US-LJl BRID_GE 

DOCUMENTED HIGH IIATER M~~t<.S 

-622---3119_o_i,.1-,, 62_Q.25Jl 9-47 l • 6-19~3 < 1-9-60 l ,-61&25.LL9-38J , 6-1-2--2119331 

Xl 
X2 

49.100 
_X3 __ -

o.o 
l_fl~O_ 
i4.000 

1100.000 
RT 
RT 
BT 

_fil 
RT 

623.500 
o. O ---

3090.000 

o.o o.o o.o 
o.o 1.000 621.300 

___ _o__.__o____ ____ _ __ __ fi-Q __ _ _ _ 11 O__Q.ll0 0 
o.o 630.000 o.o 

62?.500 o.o 1850.000 
o.o 2200.000 624.000 

255-lL.Jlll _o_ ___ ______62t,_.__8llD _ _b 21~3 0 0 _ 
626.800 o.o o.o 

XL 511----l_OJL __ _zg_._JJOO ____ 830_.llOO_ 1~2Jl.JJ_OO 
- X 3 --- -- - 0 • 0 - -- 0 • 0 0 • 0 l 7 8 • 0 0 0 

GR 627.900 170.000 Al3.000 200.000 
GR 613.700 400.000 615.000 450.000 
GR 61 l .800____ 650.000 _ 6)3.QOQ _____ 700.000 _ 
GR 616.600 830.000 616.600 900.000 
GR 597.800 1150.000 600.000 1220.000 
GR 611.000 1350.000 622.800 !400.000 

__liC O. 08 O ________ __Q_J__()_Q _____ a_. Q JO ____ ___o_.__o _ __ 

Xl 50.900 27.000 2535.000 3060.000 
_ _x_3_____ __o_._o___ _____ _O__.J}_ ______ ___o_._O______ J 4 O Q. O O O 

GR 650.000 O.O 640.000 550.000 
GB 617.399 ?535.000 601.400 2570.000 
GR 600.400 2680.000 600.400 2700.000 
GR 601.200 ---2760.oo_o__ 600.to_o ___ 2180.0QQ __ 
GR 600.200 2970.000 601.200 2990.000 
GR 630.000 4500.000 640.000 4510.000 
NC 0.080 0.100 0.030 O.O 

56.000 
f,22.500 

- Q_.Q ___ _ 
1?50.000 
623.000 

o.o 
2965-~000 

o.o 

i. ,c nnn 
__ ..,. .1 .::.i_._u..v u 

o.o 
612.000 
615.000 

___6J Q_~_Q Q_ 
606.000 
600.000 
f,23.000 

-- ___ l)~_Q - - - - -

2000.000 a.a 
630.000 
601.400 
601.200 

_ __ _6_QO a!tD_O 
601.200 

o.o 
o.o 

56.000 
o.o 

2%5.MO 
624.000 

o.o 
2400.000 

626._B_00 
o.o 

~.,c nnn 
__ .... .J.....J-9-1.IUU 

1435.000 
250.000 
500.000 
J3_fl._DD0 __ 
g30.ooo 

1250.000 
1420.000 

- o._o_ 

3200.000 
43S_Q_ .Jl_Q_Q_ 

g20.ooo 
2610.000 
2710.000 

___ 27-90.QOO 
3010.000 

o.o 
o.o 

Xl Sl.000 63.000 1035.000 1560.000 2200.000 1700.000 
X3 o.o o.o o.o 300.000 o.o 2goo.ono 

_c;R_ 630.__M_O o.o --- 630.000 O.J) ___ -- __ 6__3__QLQQ_O_____ --°-~O-
GR 625.400 100.000 620.500 130.000 615.000 310.000 
GR 613.000 470.000 613.000 600.000 613.500 610.000 
GR 614.000 720.000 615.000 770.000 615.000 820.000 
GR ___ 6)8.000 ____ l__0__00.000 6JB.9QQ_ ___ ]035.000 ____ _6_0_)..J)_()_Q___ __ JQJQ.OQQ_ 
GR 603.000 1150.000 602.000 l1An_nnn ~n?_nnn 1200.ono 
GR 602.000 12so.ooo 602.000 i260:ooo 601:100 1200.000 
GR 601.aoo 13so.ooo 601.800 1470.000 602.000 14go.ooo 

_GfL 616,800 1600.000 6L7_.__400 J650.1l_OO_ ____ 6)5.000__ ___ __171)0.QOD 
GR 612.000 1900.000 611.000 1940.000 611.000 2230.000 
Gk 612.000 2420.000 612.000 ?770.000 613.000 2810.000 
GR 614.700 2940.000 614.700 3178.000 622.000 3180.000 

________G_R_ _____ 626.1__o_o J<tSo.ooo__ _ ____63__Q_._io_o__ ___ 347o.ooo 631.500 __ :l4RO.ooo __ 
NC 0.000 - 0.100 0.030 o.o o.o o.o 

_ Xl_ __ _ 5Lll Q ______ za~MQ___ __ 1Jl35_J)__D_Q____ 156-o~_o__o__ 
X3 
GR 
GR 

o.o o.o o.o 220.000 
640.000 o.o 630.000 o.o 
617.600 !035.000 601.700 1010.000 

~ -,,.,_ "'"" _,,,.,_- ..,/",:";; ·---- ......... 

1850. 00()___ -
o. o 

A20.000 
~2!· 7 22 

22so. oo_o__ _ 
2850.000 

200.000 
1110.ono 
~ • I r, ,-,. I'> ,.. 

56.000 
o.o 
-0~Q -o.o 

1gso.ooo 
625.000 
621~300_ 

o.o 

41§.000 
o.o 

60g.500 
613.AOO 

__fil_o_.ooo _ 
603.600 
f,00.800 
630.000 -- __ o_._o 

o.o 
o.o 

- 6-22. SO_Q 
1100.noo 

f,23.?00 
o.o 

_2gnS.OOO 
n.o 

n n 
\Lo U 

o.o 
300.000 
sso.oon 

_ _:z_s_n_.ooo __ 
1010.oon 
1270.000 
1,c;o.000 

o.n_ 

2750.000 o.o 
___ Q._Q__ - ___ __Q ~ -
620.000 1380.000 
600.400 2h40.000 
600.400 ?720~000 

_ 6D0.4QO __ ~-0.00Q 
614.200 3060.000 

o.o o.n 
o.o o.o 

i979.000 
o.o 

_ _ 6_3D_. Q_O 0 
613.000 
613.500 
615.700 

__6_0__3_~0_0__0 _ 
602.800 
602.000 
602.flOO 

_1,_15_. DD ll __ _ 
611.500 
613.000 
627.000 

0 • 0 __ 
o.o 

2ll0 n_.__o_o _o__ -
o.o 

610.000 
li00.700 
~ nr, '"7nn 

o.o 
o.o 

- - Q.O - --
350.000 
f,60.000 
il50.000 

- -11-I_fl-l)l)Q_ 
1210.000 
12go.ooo 
1s10.ooo 
1aoo.ooo __ 
??40.001) 
?R7o.ooo 
31go.non 

__Q_~_Q_ 
o.o 

o.n 
o.o 

100.000 
1140.000 
, -- .... n ,.,,.,,n 

600.000 
601.000 

o.o 
-0-.-0- - -- --

597.300 

o.o 
o.o 

626.8-00 
n?4.ono 

o.o 
?SS0.000 
--626.BDO 

o.o 

n n _ u._v 
o.o 

610.000 
1,14.200 

_ _6.15-AQ O __ 
599.500 
Ao1.goo 

o.o 
- 0 Lo -

?R25.000 
?9lo.ono 

o.o 
-0 --0 

597.300 

o.o 
o.o 
D • 0-o. o 

2oso.onn 
6?6.800 

0. 0 -
o.o 

o .. o 
o.o 

3'i0.000 
fi00.000 

__8_0 O. Q QO _ 
1110.000 
12go.ooo 

o.o o.o_ 

o.n o.o 
_ ___Q.Q _____ - -- _ _o_.Q __ 
6?0.000 1380.000 
601.400 ?650.000 
600.600 ?750~000 
600.200 ___ 2as0Looo 
A?o.ooo 4400.ono 

o.o o.o 
o.o o.o 

o.o o.n 
o.o o.o 

_f,_3_Q_. 0 Il 0 _ _ _ o_._o 
612.000 400.000 
614.000 670.000 
618.800 9SO.OOO 

_-61)2._Ql)_Q 1--Ll&. Q O 0 
602.000 l??o.oon 
602.000 1340.000 
615.800 1560.000 

_ 6_l2._QQO _____ l 85D • 0 0 0 
611.500 ?4lo.oon 
614.000 2900.000 
6?7.000 1410.000 

Q. n_ ---- -- - -- o_._o 
o.o o.o 

- ___Q_._Q 
o.o 

610.ooo 
601.700 
~ ('• ("\ "7 t"\ f'l 

- __ _1). 0 --
o.o 

700.000 
1150.000 
;-":).-r,, r'l"ln 

( 

( 

( 

( 

{ 

( 

( 

( 

( 

( 

( 

( 
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l 
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GK 601-~uo 1260.000 600.400 12eo.ouo 600.100 
GR 600.500 1470 • 000 601.500 1490.000 601 • 500 
~t __ 638: ~ 8 &_ ___ 31_0_.,3'--•:__.,8_.,g"'g __ ~_64_8~: 8.,.,!,~~ gU---~3•~-~-o __ --~~2.:8_1l ~ _ 

1290.ono 
1510.000 
3350.0(10 

o.o 

600.700 
614-500 

o,o 
o.o 

1 "140.000 
ISf(),000 

o.n 
-. - --C~.--ti-

600.5oo 11so.ooo 
6?0 • 000 ?900.000 

o.o o.o 
- -0--.--0- - - .. -- -. . -0-...--0 

XI 
X3 
GR 
GR 
GR 

--GR
GR 
NC 

51 • 900 
----0-.-D--. 
650.000 
61 l • 300 
601.000 

25.000 2510.000 2940.000 2500.000 2900,000 2600.000 o.o o.o o.o 
-0-.-0- --- -- 0--.-()_ --U,$-O-o--0--0-0 - -0.0- - -- J-">00-.-0-0--0- - -- -- 0-.0--- ---{~_()_ - 0-.0- - - - - - -0 • 0 

1200.000 640,000 1300.000 630.000 1350,000 620.000 
2510,000 610,300 2600,000 599,200 2600.000 600,500 

1600.000 610.000 ?400.000 

.. -6..03-..61) 0 -
620.000 

0.100 

2680.000 600.100 2110.000 601.100 2725,000 602.300 
--2795,00-D---- 605,Ji:J-O-. -2--1~-D-DO--- ---605....40-0-- ----~.-0-0-0------ ---609.JOO 

2635.000 600,700 ?658.000 
274R.nno 603.400 ?77R.ono 

3040.000 620.000 3900.000 630.000 4llo.ono 640.000 
o.oeo 0,030 o.o o.o o.o o.o 

-~ --2-94-C~ 0- --- ----4U.--2-M -----?0~-0-00 
4290,000 650.000 4700.000 

o.o o.o o.o 

UIS OF TOWNSHIP L]NF 

Xl 52 • 00 0 26.000 2R09.0DO 3191.000 1550.000 2000.000 <'000,000 o.o o.o o.o 
X3 - -0.-0. --DL•-0 --0-.-0- . --l--4.s-O--.-D-0-0 . - - 0---0- - . - -J-;w-0-. Q,0-0 - - o.o -- . -0~-() . -- o.o . ----0. 0-
GR 640.000 1250.000 630.0100 1 :mo. ooo 620.000 1350.000 620,000 )6AO.OOO 620.000 ??A0.000 GR 620,000 2770.000 619. 1100 2809,000 614.900 2815.000 608.000 2A30,000 604.000 2,877.500 GR 602.300 2902.500 601.0100 2926.000 599,800 2945.000 599.400 297].000 597.900 '3000.000 
GR 5--99-.-/o00 - 31129.0..()0 5-99.SiOO - 31:J-S-S--.-()_Q_Q__ - 6-0- i • .o O o. 3-0-14-.0-cO 0- f,02~ :WO-- -3{l9~l~~O- -I> 04 • 0-(H) 3122-500 GR 608.000 3170.000 614.9100 3185.000 619,100 3191.000 620.000 33AO.OOO 630.000 ],F,00,000 
GR 640.000 3680.000 o.o o.o o.o o.o o.o o.o o.o o.o NC o.oso o.oao 0.030 o.o o.o o.o o.o o,n o.o o.o 

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

XI 52.100 24,000 2510.000 2940.000 1650.000 1900.000 1900.000 o.n o.o o.o 
~~ o.o o.o o.o 1;~00.000 o.o 3090.000 o.o o.o o.o o.o !>S-0..00.0 --- l--50.0.0 0- 640...0JO 0 - --lae-0~0-0--0 -63{)---0-0--0- Q__().() .-0-0.0 - 620.000 --l~~~oo i<.20.--0-00. l Vl--0 • 011 n GR 610.100 2510,000 609,100 2600.000 598,,000 2t>OO.OOO 599.300 263~i, 0 00 59Q.500 ?6':'iB,000 
GR 599.800 2680.0oo 599.900 2710.000 600.900 2725.000 601,100 274fl.OOO 1'>01.200 ::>77A,OOO 
GR 602.400 2795.000 604.000 2855.000 604,200 2A85.000 60A,100 ?940,000 615.000 ?940.000 
Gk 62.0..0-0-0-- - 3100, 00-0- -- - !>30-.-0-0 Q__ . ----.l.~0-0-0 -- --6-4-0~- - -3~5-0-.-0-0-0 --050. 000 - -J-U.-Cl----0 0--0-- - . - --0--.-0-- -11.0-NC 0.080 o.oao 0.033 o.o o.o o.o o.o Cl. n o.o o.o 

ltl 52.900 35._Q__Q_()_ 9.8 Q._Q1Q_Q_ __ i_:110.000 1650.000 - -2900.-000 3..100 -00.0 __ o.n -0.0 n.o X3 o.o o.o o.o so.ooo o.o 2100.000 o.o o.o o.o o.o GR 650.000 -eso.ooo 640.000 -1300.000 630.000 -580.000 620,000 -300,000 fil0.000 950,000 GR 615.000 980.000 611,600 980.000 60A:,800 990.000 599.800 1010.nno 598.100 1020.000 GR 598.lJLO _ LOAO,. OJlO .. -- 59,a._a,OJ)__ ___ lJ:)_J_o__.__Q_Q0 ___ t,.00 • 60 Q - --- l-Q 9 Q.___O_Q0 - - - _£,.O__Q__._9JJJL - - llilll .. O_(j__()_ - - 6-0--0.9.00------L-llO.-Onn GR 601,600 1130.000 601.500 1140,000 601,800 1110.000 603.600 1240.000 603.600 l:?5o.ono GR 603.800 1260.000 604.100 1,270.000 604.600 1280.000 605.100 1300.000 605.600 1310.onn Gk 605.600 1320,000 606.1 100 1330.000 608:,800 1350.000 612.700 131'>0.000 614,200 1 :no.ooo GR 61 O. OQO 2 QO__Q_J)__Q 0 - 62 Q •- l)_,Q Q - _ z2.00~0 o_n____ f,_31).____Q O _o__ . - - 23M.OOO 6'>-0-000 ?3Srt~noo 650.000 ;,,c..oo. ooo 
NC 0,080 0.100 0,030 o.o o.o o.o o.o o.o o.o o.o 

CANNON.--ADA 1011/NStUP .LINE _________ 

XI 53,000 56,000 
X3 0,0 0,0 

_GR 6-4-'t.• 8.IHJ__ _ 0. O 
GR 629,000 300.000 
GR 614,700 800,000 
GR 599,900 1010,000 GiL __ na1.o_n10 ___ 11 on.non 
GR 602,500 1190,000 
GR 603.700 1240,000 
GR 605,200 1300,000 
_GR ___ £,l2Jj]IQ_ 1360,QQQ 
GA 611.500 1600,000 
GR 612,500 1960,000 
GR 640,000 2780,000 
EJ 0,0 0,0 

980.000 1370.000 1650.000 800.000 
o.o 600.000 o.o 2600.000 

.MlLZQO_____ 10.000 --~01.100 30,on.o 
620.800 400.000 617.000 500.000 
614.600 900.000 615.100 980.000 
598,200 1020.000 598,200 1040,000 
601,oo..o_ __ ~_J110.000 1illJ_..zoo __ 1-L311..__o_n._o__ 
602.500 1200.000 602,800 1210.000 
603.700 1250.000 603,900 1260.000 
605.700 1310,000 605.700 1320.000 

_ __bLJL•-3_0Jl...__ -.Ll10 • o Do __ _b.,LJ;,__._)Q..0... __ -!A0-0 _o_o_o 
612,600 1620.000 612.800 1700.000 
611.300 2000.000 609.900 2100.000 

o.o o.o o.o o.o 
o.o o.o n,o n, n 

1400,000 o.o o.o o.o 
o.o o.o o.o o.o 

-- - -63B...0..().0_ -- __ --LOJ:1- MO - . -- Ii 3 3 • l QQ_ . ;:> oo_. 0 Q 0 
614.600 AOo.ooo 613.700 100.ono 
1'>11,700 9ACI.OOO 60A.900 990.000 
598,900 1070.000 600.700 1090.000 

_b._Ql-...611Q__ .. -1-1-'<!L-OM --6ru.~9JJJL - - -11-7.0 .. 00ll __ 
603.000 1220.000 603.500 1230.000 
604,200 1210.000 604.700 1280.000 
606.200 1130.000 608.900 11so.ooo 
6-12..-6.QO __ .. --llu-S .. -D..0..0- -6-1-1--JOO- - -l-!S.0..0..000 
613.~oo 1soo.ooo 613.ooo J900.oon 
612.500 2soo.nno 6?7.ooo ?7oo.ono 

o.n n.n o.o o.o 
nn no n,n no 

( 

( 

( 

( . 

( 

( 

( 

( 

( 

( 

( 

( 

I 



<>PROF l 

CGt-iV:::_ ___ O. LOO_ CEl::!V_:: _ 
<>SECNO 42.900 

SEC NO DEPTH 
Q QLOB 

_ 0.300 __ 

CWSEL 
QCH 

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

CRIWS WSELK EG 
QROB ALOB ACH 

HV HL 
AROB VOL 

OLOS~ RANK fLEV 
TWA LEFT/RIGHT 

-ll&. - -'lL QB._ __ 'LCH 
XLCH 

__\,/_ROB_ ___ ---- AX,,.N1..I -- __ __M,1£_H ______ lllifL___ __ _ lo/ IN fl MIN SSIA __ 
SLOPE XLOBL XLOBR I TRIAL IDC I CONT CORllR TOPW!D fNDST 

3470 ENCROACHMENT STATIONS= I 050 • 0 - -2250 :o-· TYPf= 
------- -----------------· ------ ------------

TARGET= 1200.000 

GRAND RAPIDS CITY-PLAINFIELD TWP LINE 

STARTING ELEVATIONS TAKfN FROM FIS OF GRANO RAPIDS CITY 

_ __ ___ __ _ ______ 10 ______ 33illHL _____ t,_1_4 • .2 

50 

100 

---- - __ ., -- 506 

42.90 22.00 619.00 
5500 O • __ 28_9_8__,._ __ 496-09-. __ 

o.o a.Bl 4.85 
0.000191 o. o. 

48000 

55000 

- 74000 

617,7 

619,0 

623,6-

o.o 619,00 619,33 
_2_493_._ ___ _35.27 • ___ 1_o_232. __ _ 

1,23 0.100 0,030 
0. 0 0 

~~----- -------- ------ -
<>SECNO 43,000 

3470 ENCROACHMENT STATIONS= 300,0 2550,0 TYPE= 
------- VALLE-Y SECTION 4-3 bf Cl)R-P~ OF E"NGINE-f~S 

43,00 22.21 619,21 
55000. __ 55.23,~-----"4~5~2~3~3~-

0,05 0.68 4.37 
0,000153 660. 660. 

<1SECNO 43.900 

3470 ENCROACHMENT STATIONS= 
___ lt3._.__9_Q_ _ ____2_0 ...b..3.._ 6 1 9_.__5_3 

55000. 8458. 44166. 
0.21 0,71 4,01 

0.000131 1300, 2000, 
----- ------ ---

<>SECNO 44,000 
- ~,, - .., ~.., ,.. - •• ..,. T TT"" -

o.o o.o 
__ 42_44_. 

0,99 
710, 

- - !liO.l, -
0.100 

2 

700,0 
_o..o_ - -

2376, 
0,91 

2500, 

3000,0 
-- 0 .JL 
11867, 
0.100 

0 

619,45 
103_<i4._ 

0.030 
0 

TYPE= 
619._73 
11027. 
0,030 

0 

---· " .. ,,--.. 

0,33 
_ 2.025_.__ 
0.080 

0 

o.o o.o 
- -- o. -- -- _____ J) ._ o.n 597,oo 
0,0 1200.00 

TARGET= 2250,000 

o. 11 0,25 
__ 4287 .. ---

0. 080 
0 

- _ _29_6__. __ -
o,n30 
o.o 

0.01 
-- 2-1 •. 
597,00 

i.'250,00 

I TARGET= 
_ Q .zo_ __ -- _J)_.2 7 
2621, 12A3, 
0,080 0,031 

0 o.o 

T 

i.'300.000 
-- 0 ._o__o 

115. 
598.90 

2300,00 

--- ·-. --- - - --- ------ -- -- --

611,40 
- .b.O b~1D 
1050.on 
2250,00 

All,40 
__ _t,_0b.~1 O_ 

300,00 
2550.00 

612,70 ___ _ 
610,QO 

100.00 
3000.00 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 



44.00 
55000. 

0.32 
0.000140 

19.71 
7052. 

0.67 
1200 ~-

619.71 o.o o.o 
10586. 
0.100 

0 

619.91 
104A3. 
n.030 

0 

41965. "i983. 
4.00 0.78 

1 3 0 0 • -----1-30..Q.. _ 

"SECNO 44.100 
SECNQ . _QEPJ..1-L __ _ 
Q OLOB 
TIME VLOB 
SLOPE XLOBL 

CWSEI . 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
-- --"-4 • .J.JL ---20,03. --...6.200.03 --

55000. 6784. 40025. 
0.53 0.61 3.75 

0.000120 2000. 2200. 

"SECNO 44.900 

3.4.J O -ENC ROACJ-IM.E!'J ST AT .l O!IIS= 
44.90 20.48 620.48 

55000. 10422. 40257. 
0.85 0.15 3.92 

... _Q...O.Q.Q.1..4 IL - 3 3 0 Q • . __ 3.6.0 O • 

"SECNO 45.000 

3265-01 v roto FLOW 

34 70 _ EfllCROACHM.Ehl _SJ AI 1D111..S;: 
45.00 20.11 620.71 

S5000. 9292. 45087. 
0.98 0.64 3.99 

Q. O O O 16.0_ 180 0. . _ ... ...1.6.Q.O. 

"SECNO 4S.100 

34 7o- ENc~bA CHMENY-STA f IONS= 
45.10 21.26 621.06 

55000. 10147. 44679. 
_ 1.11 o.sa __ .3.....04 

0.000143 1600. 2300. 

"SECNO 45,200 . --- --- . 

.CR.I.W5.- __ _\II.SELK 
QROB ALOB 
VROB XNL 
XLOBR ITRI<'IL 

426.0 
o~o 

8191. 
0.74 

2400. 

1300.0 
o.o 

4321. 
0.82 

--3.25()..._ -

,b° 
3850.0 

~-o.o 
11160. 

0.100 
2 

41.Q.O.O 
o.o 

13812. 
0.100 

1 

E.G 
ACH 
XNCH 
IDC 

TYPE= 
620,19 
10h7?. 
0. 030 

0 

TYPE= 
620.h6 
1 O 27"i. 
0.030 

0 

- ... 6.BO...0 
o.o 
621. 
0,71 

_36.JJl.Jl _ T VP£:; 
o.o 620.92 

14612. 11299. 
0.110 0.033 

.1.6.0.Q.~ - _ O 0 

400.0 3600.0 
o.o o.o 
173. 17484. 

- - 0,6.l 0J.l.lL 
2600. 1 

TYPE= 
621,25 
11630. 

.0~03.3... 
0 

3470 ENCROACHMENT STATIONS= 14S0.0 4650.0 TYPE= 
45.20 21.05 621.45 o.o o.o 621.50 _ ss.a..a.o.~- ... 6.92.6..... 402s2 •. _J.822. __ .....1231..8...... .. -11989~ 

1.46 o.56 3.36 o.6B 0.110 0.033 
0.000105 1200. 2950. 3300. l o 

"SEC NO --45 • 90 0- - ... 
SEC NO DEPTH 
Q OLOB 

_ ... _l.lME._ VI OR 
SLOPE XLOBL 

CWSEL CRIWS WSELK EG 
OCH QROB AL08 ACH 
VCH -· _ ... .....llROB....._. ~x-'!'N,,,1 ~-- XNCH 
XLCH XLOBR I TRIAL roe 

0.19 
7641. 
0.100 

- __ _.Q. 

0.11 
?Oh6. 
0.031 

·- ---0 •. 0 -

- J-i.1/. 
<'IROB 
XNR 
!CONT 

f-lL 
VOL 
WTN 
CORAR 

1 TARGET= 
0,16 .0.29 

1099/(; 3613. 
0.100 0.010 

o o.n 

1 TARGfT-= 
0.18.. 0.46 

5289:° 6032. 
0.100 0.030 

.0 o.o 

l - TARGET;: 
0.20 0.2c; 
877. 71?9. 

0.110 0.031 
0 o.o 

l TARGET= 
0.19 0.33 
285. A35A. 

0. 11 0 .o • .0.3.1_ 
0 o.o 

1 TARGET= 
0.13 0.33 

Ll5ZJ1. .10.QLB, 
0.110 0.03? 

0 o.o 

... o.t....os.c; 
TWA 
E:.LMIN 
TOPWID 

3424.000 
o.oo 
346. 

600.00 
34?3.QQ 

21'.00.000 
o.oo 
SAS. 

600.00 
2~00.00 

29<;;.0 .ooo 
0.01 
100. 

600.00 
29.85.. 77 

3200.000 
o.oo 
825. 

5.99~BO 
3200.00 

3200.000 
0.01 

.. .... 964. 
':>99.f,O 

3;,00.00 

HV HL OLOSS 
AROB VOL TWA 

_ XNfL ____ J,UN._ ___ .. E L MIN 
!CONT CORAR TOPWID 

611.AO 
61?.on 

n50.00 
. ~"l-5 ... c;.n~()..O. -

nl1.AO 
612.00 

42h.OO 
3A50.on 

6lh.OO 
hll.00 

1300.00 
4100.00 

hl6.00 
611.00 

680.00 
3.670.00 

615.AO 
610.llO 

4.00.00 
3h00.00 

n l "i. 60 
610 • .6.Q_ 

1450.00 
4">50.00 

BANK ELEV 
LEFT/RIGHT 

-SS-TA.... 
FNDST 

( 

( 

( 

.1 ,· 
,f~•·,· 

,:-JI>" 1 f l 

,,., ,,ir ( 

l 
( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 



3470 ENCROACHMENT STATIONS= 
45.90 22.38 621,68 

55000. 9186. 41454. 
_ _ __ J-.bL __ Jl-_15___ 3 • 4 7 

0.000118 2150. 2150. 

".sECl'iO 4n.o_o o_ 

3470 ENCROACHMENT STATIONS= 
46,00 22.42 621.82 _ _ss.noo__.___ _ __-635n. __ ;.o9aa.._ 

1.78 0.12 3.92 
0.000151 700. 1500. 

850.0 
o.o 

4360. 
____ Q,74 

1900. 

950.0 
o.o 

-1657. 
o.ss 

1900. 

3050.0 
o.o 

12327. 
O,JJQ _ 

2 

TYPF= 
621.82 
11959. 
_ n. a 33 

0 

1 TARGET= 2200.noo 
0,14 0,24 o.oo 

SA59, 11599, 1093, 
Q, l IO -O-.JlJ2_ --- 599. 3n_ 

0 o.o 2200.00 

613.40 
613,00 

850, 00 ---- --
3050, 00 

3050.0 TYPE= I TARGET= 21uo.noo 
o.o 622.03 0.21 0,19 0.02 613.~0 

0011. _ _ll9B..Q.._----3.{Ul2._ __ -12.11;.~ ___ __..1__.1__,s~3~,--6._,_,_,J 4,._._.,,, nQ ______ ------- ---- __________ _ 
0.110 0.033 0.110 0.031 599.40 95n.oo 

0 0 0 o.o 2100.00 3050.00 

<>SECNO 46. 100 - -
--------------------- -- - -- - -- --------- --- -------- ------------- ------- -- - --- ----

3470 ENCROACHMENT STATIONS= 1311.0 
_____ 4.f,JQ_ ____ -22.SL_ 622. J L ---- _.Q.JL __ 

3650.0 TYPF= I TARGET= 2339.000 
~a-. n.,___-t;6~2;.;;2"'.~21:, _____ 1J~].5_- ---~22 _ __ o. a 1----~Jo_ ___________ - _____ - - ______ -- _ 
7298. 12026. 9124, 13302, 1233. 614.20 55000. 6161, 42578. 6261. 

1,92 0,84 3.54 0.69 0.110 0.036 0.110 0.033 599.60 1311.00 
2 o n o.o 2338.99 3650.00 0.000146 1500. 1500. 1700. 

<>SECNO 46,200 

3470 ENCROACHM~Nk7STATiOi:'1= __ _1_90 u._o - 4_190,0 
46.20 2 .6 622. 7 o.o o.o 

55000. 176. 38500. 16324. 209. 
2.11 0.84 3,17 0.89 0,090 

0,000116 _ 1900. 1850, 10_00 • 2 

<>SECNO 47,000 

3470 ENCROACHMENT STA if CJ~=- -- -9-00. 0 - z-1ro. o 
47.00 22.55 622,55 0,0 o.o 

55000. 1445. 38717. 14838. 1701. 
_ _ _____ 2.26 

2908:--- - 2~sr.- __ l...24_ __ 0,0£0 
0.000185 1000. 2 

SE CT ION D/S OF 

23--,Jl3-- __ 6-23__._0 3_ 

ROGUE RIVER 

_______ _4-7_._10 __ _ 
54000. 

2.45 
0.000111 

<>SECNO 47,900 

7860. 35904. 
0.99 4.34 

2000. 2200. 

- _o_L{L 
10236. 

1,35 
2800. 

3.4_7Q _ENC8~ACHMENJ __ S_TAT_HlJ,1S_:; ____ _a30_, 0 

SECTIO~ U/5 ROGUE RIVER 

0 ._Q -
7913, 
0,080 

2 

_ 2920.0 

_JYP£:;: 
622,48 
12127, 
0,036 

0 

iY"PE= - -
622.81 

8062. 
_0,0.30 _ 

0 

TYf'_E= 

l _ T PBGET_= 
0.11 0,22 

18290. 14293, 
0.090 0,031 

0 o.o 

-1 - iARGEt= --
0.26 

11949, 
O,OBO 

0 

0.20 
7556, 
0,080 

0 

-

0.29 
15244. 
_l),033_ 

o.o 

-- 0.42 _ 
16504. 
0.031 

o.o 

2290_, 0.00 
hl3-,80- -o.oo 

1305, 614,30 
599,70 1900,00 

2290,QO 4190.QO 

1810~000 
- -- ---- - ••--•-H 

0.04 615.90 
1374. 610.00 

_ 6_0 o__. {l_Q_ 91)Jl. o__o __ -
1810.00 2110.on 

OLOSS - -RANI< ELEV 
T!!IA LEFT/RIGHT 
ELMlf\J SSTA 

_I Q.El,fl_D ___ _flill_SI __ 

_O.D-1 _ 
14 71-l. 

600.00 
19AO.OO 

615~911 _ 
610.00 

800,00 
2780.00 

_ _l _TARGET=_ __ _ 2ll-9ll~_O_QO_ 

r " 

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

( 

( 

( 

( 

r 

r 

( 

( 

( 

( 

( 

( 

( 

( 

( 

l 

( 



51400. 91660 36445. 5790. ll6A7. 9042. 5039. lABl?o 1">03. 6 I l • ?O 
2.so 0.78 4.03 1.1s 0. 100 0.033 0.080 0.031 ",9A 0 f,(l A30.00 

0.000141 500. 550. 600. 0 0 0 o.o 2090.00 ?9?0.00 
- - -- - -- -- ------ - -

<>SECNO 49.000 

3265 DIVIDED FLOlol 

3470 ENCROACHMEJ';T STATIONS= 1700.0 2965.0 TYPE'= 1 TARGET= l26'i.()O(l 
- ------- - - - ---- --- -- - -

~ON-E~F~tTIVE.~LLEA= 
-- -- - ---

3495 OVERBANK AREA ASSUMED ,;22.so ELREA= "'23.50 

-DIS Of us-13-1 BRIDGE 

49.00 25.91 623.21 o.o o.o 623.71 0.49 O.?Q 0. (1 Q 1',26.AO 
51400. 921. 50479. o. 1125. 8877, o. I 7417. l'iSO. 100000.00 
-2-58 -0-.82 S.69 o.o 0. 06-0 0.030 0.100 0.031 c,97.30 - 1700.00 

D.000236 1250. 1750. 

SPECIAL BRIDGE 
SB XK 

-- - _Q,90 
XKOR 
1.25 

<>5ECNO 49,100 

_ 3265 !U II lOEO J'LO-W --

PRESSURE AND WEIR FLOW 

EGLWC 

623.74 

1650. 

COFQ 
2.1:,0 

H3 

o.o3 

ROLEN 
o.o 

QlolEIR 

1146. 

2 

BwC 
334.25 

QPR 

5011 7. 

0 

BWP 
25.00 

RAREA 

7422. 

0 o.o 

BARf A 
7422.00 

TRAPEZOID 
ARfA 

742?. 

3470 ENCROACHMEJ';T STATIONS= 1700.0 2965.0 TYPE= TARGF:T= 
3495 -OVERBANK AREA ASSU-MED l'JON-EFFEct f VE• ELLE A= 

U/S--DF us,,.-1-31 BRIDGE 

DOCUMENTED HIGH WATER MARKS 

622,50 ELREA= 

7f,S. 00 

ss 
o.o 

ELLC 
621.30 

1265.000 

626.BO 

296c;.oo 

ELCHl! 
597.30 

ELTRD 

6?2.'50 

622.3( 1904) .620.25 ( 1947) .619.3( 1960) ,616.25 ( 1938) ,61?.?(1933) 
___ 44.i_o_ 
51400, 

2,59 
0,000223 

2£432----623-.-62 ____ o.o _ o.o_ 624,lO o.48 o.39 
818. 50582. o. 1268. 9046, o. 174'i0. 
0.65 5.59 o.o 0,080 0.030 0.100 (1.033 
56. 56, 56. 2 0 3 o.o 

*SECNC 50.100 

__ -3!,u_O_El'H:RQActtMEttl SJ AT TONS=~-~~~ 
50,10 26.17 623.97 

51400. 8189, 43210. 
2.62 1.14 4,11 

r' ••n,,,-, •1r- 'lr 

)78.Q -- __ 1435__.__0 __ T_'{__EJE:::: __ ___ L _ TJlRG£!:;: __ 
o.o o.o 6?4.20 0.22 0,0P. 

I• 7175. 10511, 9. l75A3, 
0.12 O,OAO 0.010 0. I 00 0.031 , 1 ~ ~ n n n n 

O.O 6?6.AO 
1551. 100000.00 

5Q7.30 1100.00 
783.20 296'i.OO 

1257,00 Q 
0,03 616,60 

156 I • 623.00 
597.f<O 17A,OO 

1 -' 7 nn , , "l ~ nn 

----- --- --

fLCHD 
C,97.30 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

{ 

( 

l 



<>SECNO 50.900 
_____ -5.E..CN.O ______ _DE£Il-L __ -Cw5EL ____ --CRHIS_ 

Q OLOB OCH OROB 
TIME VL08 VCH VROB 
SLOPE XLOBL XLCH XLOBR 

3470 ENCROACHME~T STATIONS= 
50.90 ---24.23 -6.24.33 

51400. 3557. 42919. 
2.86 0.55 3o64 o.ooooao 2000. 21so. 

1400.0 
a.a 

4924. 
0.52 

3200. 

WSf I K . 
ALOB 
XNL 
!TRIAL 

- £.u__ 
ACH 
XNCH 
IDC 

4350.0 TYPE= 
o.a _ 624.50 

64 7 3. I l 794. 
0.080 0.030 

2 0 

l:i\/ - - - - ---l:!L - OLDS,<; -BAlllK__-ELE-V 
ARlJB VOL TWA LEFT/RIGHT 
XNP WTII! ELM IN SSTA 
I CONT COPAP TOPWTD END<;T 

I TA~GET= 2950.000 
_JJ_J,_J _____ .Q...30 _ _ D • 0 l 
9466. 18948. 1685. 
0.100 0.033 600.10 

0 o.o 2950.00 

617,30 
614.?0 

1400.00 
4350.00 

---- ---·------------- --- --------------- - ~--- ----- --------------- -- ---- ---

*SECNO 51.000 

____3A_ 7 0 ENC 1:W AC HM E (', l_ 5 T A I I O ~,;;__ _ _ 3-0llLO_ _ -2 91}_0_._Q_____I'l'E.f.=;___ _ _ _ -1 __ T A R GE I= _ __ 26.Q_Q_._~O 0~0~----
5l.00 22.85 624.55 0.0 0.0 624.66 0.11 0.15 0.01 6IP 0 90 

51400. 53850 35288, 10727. 7279. 11079, 16099. 20314. lAOA. 615.80 
3.oe o.74 3.19 o.67 0.080 0.030 0.100 0.033 001.10 100.00 

____ 0_~0.1LoOJ2-__ -220_a_.____ l.979_.__ _i:ZJln. ________ _o_ _____ n _____ _n__ ____ _o-o 259-9L99 __ zgno-11.o_ 

<>SECNO 51.100 

3470 ENCROACHMENT STA1IONS= - 220.0 
51.10 24.28 624.68 o.o 

51400. 6325. 40272. 4802. 

2850.0 -TYPE= 
o.o 624.82 

8385. 1182?. 

--1--T-A-RGE-T=--- ---i6~3~0-.~o~o 0 
0.14 0.15 0.01 

9714. 21839. 1933. 
617.60 

614.SO 
_____ 1.20 0.1s __ --3~<t1 _____ 0_.49 ____ _ 

0.000075 1850. 2000. 2250, 
O • O 8 O _o_. 03.fi_ 

2 0 
o. I o O _ _n. Q 3 3 _ __billl~ 

o o.n 2630.oo 
220.QQ ______ ------ ---

?AS0,00 

<>SECNO Sh'lOO __________________ _ ------------------- -----

3470 ENCROACHMENT STATIONS= 1650.0 3500.0 
51.90 25.67 624.87 o.a o.a 

___ _51400. _ll72J. --4D5_35_. __ 2142. __ __ _92_0_4-._ 
3.47 o.95 4.67 o.73 0.100 

TYPE= l TARGET= 1850.000 
625.14 0.21 0.28 0.04 611.30 
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Introduction 

Hydraulic calculations were performed for the Grand River 
·within the entire corporate boundaries of Plainfield Township. 
Field cross section data, surveyed in 1968, were obtained from 
the Corps of Engineers office in Detroit. These cross sections 
were extended based on u.s.G.s. 10-foot contour topographic maps. 
This study was matched with the City of Grand Rapids FIS at the 
downstream limit. The flood flows for 10, 50, 100 and 500 year 
recurrence intervals were approved by the Michigan Department of 
Natural Resources. This study was performed by Commonwealth 
Associates Inc., Jackson, Michigan, and the Project Manager was 
E. A. Meyer, P.E. 

Method of Analysis 

The HEC-2 computer program was utilized for the entire 
hydraulic analysis. 

Variables and Coefficients 

Manning's Roughness Coefficient 

For Channel 
For OVerbanks 

0.030 - 0.036 
0.060 - 0.110 

Coefficients for Floodway 

Contraction 0.10 
Expansion 0.30 

coefficients for Bridges 

Ratios 

Contraction 
Expansion 

0.30 
0.50 

Contraction 1:1 
Expansion 1:4 

Coefficients for Weir Flow 2.6 

·The estimated coefficient for weir flow was somewhat 
higher than 2.6. This lower value was used in the model to 
represent the flow continuity better. 



High Water Marks 

A number of high water marks including the 1904 flood 
·at the US-131 bridge were documented in the Technical Appendix 
to FPI study by the Corps of Engineers. (1) These high water 
marks were fairly well reproduced by a preliminary HEC-2 model 
as shown in Figure 1. - - - -

Starting Conditions 

were based on the FIS of the City 

Special Problems 

There were no special problems in the study. 

References 

1. U.S. Department of the Army, Corps of Engineers, 
Technical Appendix, Flood Plain Information, Grand River, 
Grand Rapids, Michigan, 1972. 

2. U.S. Department of Housing and Urban Development, 
Federal Insurance Administration, Flood Insurance Study, City 
of Grand Rapids, Michigan, 1977. 

2 



CROSS SECTION REFERENCE 

Cross Section Sec. No. 
Miles Above ID in Profile/ in HEC-2 Corps of Engineers 

Mouth Table Program Cross Section No. 

45.68 A 43 43 

46.31 B . . .. ,. ~ ,. ,. 

47.71 C 45 ' , ' " <--- , 
:... 5- 45 

49.39 D 46 ,:_r ZI 9 ✓ 46 

50.47 E 47 47 

51.31 F 49 I 49 

52.29 G 51 51 

53.54 H 52 52 

54.75 I 53 1 (Ada Twp. 
FPI Study) 



Bridge Notes and Sketches 

U.S. 131 b~idge 

Pier coefjicient for low flow· 0.90 

A total loss coefficient, "XKOR", of 1.25 was used 
since the friction loss was negligibly small. 
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1) COUNTY: 

2) STU.DY NAME: 

3) WATERCOURSE: &.e;,d/l/<J /!Z~--e_ 

4) DOCUMENT TYPE: 5c::.,.-"'7..-?.?..¢Z:: . //4.lPor f t'.7t,r.,l}~ 
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000000000000000000000000000000000~&000000000000000 

HEC2 RELEASE DAlED NOV 76 UPDATED AUG1977 
ERROR CORR - 01,02 
MOOIFlCAT ION ~----~5-1-.52~----

oooo•ooooooo•ooooooooooooooooooooooooooooooooooooo 

----C- -~- --- -- --- - -- - - -
Tl GRAND RIVER, KENT COUNTY, 
12 PLAINFIELD TOWNSHIP HUDl 
13 GRAND RIVER,MICHIGAN, 

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

Jl !CHECK 11',Q NINV 

o. 
--- --

J2 NP R OF 

1.000 

2. 

!PLOT 

o.o 

o. 
Pf<FVS 

-1.000 

-

MICHIGAN. 
62-0104-010 

IDIR 

o. o.o 

XSECV 

o.o 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

110.000 150,000 201.000 o.o 
- - - ---- - - - -- -

STRl 

XSECH 

o.o 

o.o 

-

10-YEAR FLOOD 

METRIC HVINS Q 

o.o o.o 

FN ALLDC IBW 

o.o o.o 

o.o o.o 

WSfl 

0. 614.700 

CHNl'-' 

o.o o.o 

o.o o.o 
-

F<J 

o.o 

JTRACF: 

n.o 

o.o 

J5 

_Q_l 
NC 
ET 

LPRNT NUMSEC OOOOOOOOREQUESTED SECTION NUMRFRSOOO*OOO~ 

Xl 
_ GR 

GR 
GR 
GR 
GR 
Gf< 
GR 
GR 
_GR 
GR 
GR 
GR 
r.lJ 

-10.000 -10.000 
- -'-. 0-0_0 -33000.0 Q_Q_ 

0.100 0.080 
o,o 9,100 

o.o 
48000,0-00 

0,030 
9,100 

o.o o.o o.o 
SSOOO+OM--- 74000,_Q__Q__() 

0.100 0.300 
9.100 9.100 

GRAND RAPIDS CITY-PLAINFIELD TWP LINE 

o.o 
o.o 
o.o 
o.o 

SlARTING ELEVATIONS TAKEN FROM FIS OF GRAND RAPIDS CITY 

42,900 
f,23_.___Q O (L _ 
611.000 
610,800 
601.000 
6_0 o_~ _o_o __ 
599.000 
598.000 
598,700 
6_0-3__.__Q O 0 
604,700 
611.300 
613.000 
' 1 1 ~-.,, n 

REC INT 

84,000 

YEARS 

10 

50 

100 

500 

FLOW(CFSl 

33000 

48000 

55000 

74000 

- ELEVATION 

614.7 

611.i 
619.0 

-- 623.6 

1500,000 2040.oon o.o 
1o__o~o_o_ _ - _62Jl_.___Q_Q_J) - - ___ 1__s_o_.__o_oo _ 61-8 .__a on 

1100.000 610.800 1190.000 611,000 
1400.000 611.400 1450.000 611,400 
1540.000 601.000 1558.000 601.000 
l f>B_O_._Q_O_O_ -- 6 _o_o_.__O__Q__Q_ - -- ___ --1100.000 599._9__o_o_ 
1770.000 599,000 1800,000 599.300 
1870.000 598.000 1900.000 597.000 
2000.000 599,400 2010.000 599.200 

_ 2 Q-26_.___Q_fi_Q_ __ -604, ODO - 2112-4_._ o_n_o _ __6 DA._ 7' 0 0 
2105.000 606.000 2110.000 607.000 
2150.000 612.000 ?175.000 612.000 
2280.000 612,600 ?300.000 612.000 ?i,c;/l nnn nl 0,,900 2480.000 t'>l0,900 

o.o 
2_o_o.ooo 

1220.000 
1500.000 
1580.000 

_ l ll_O_, ODD 
1820.000 
1930.000 
2020.000 
2030 .o__o__o_ _ 
2114.ono 
2190.000 
2335.000 
2530.000 

o.o 
0 .0-
0, 0 
o.o 

o.o 

o.o 
o.o 
o.n 
o.o 

o.o 
blh-.-OA!L -- ____ _i._ol) _ _Q__Q__Q_ 

611,200 l?c:;o.ooo 
611,000 1s10.nno 
nOl,000 ln00,000 

-- __ 599.400 ___ - l 7--30 .__o_l)1) _ 
599,000 1830.000 
597.900 1940.noo 
601.000 ?023.noo 
60_6, 1-00 21)40 • 001) 
609.000 21?0.000 
612.40!' 2200.000 
nl?.ooo ?400.000 
nl 1,000 2540,000 

o.o 
0--0 -
o.o 

A00,000 

o.o 
o.o 

?7?n.ono 

o.o o.o 
6U~SOJL_ --- R0ll,-0-00 
1,11.oon 1350.ono 
605.noo 1s?c;.ono 
n00.300 1670.000 
5g_q, 4 o o ----Lzsn~o on 
599.ooo 11<60.000 
597,900 1990,000 
602,000 ?n?4,onn 
bAfo-.1 o o_ ? oso • on o 
n10.oon ?110.onn 
613,ooo ??10.ono 
nll,700 ?435,000 
611.000 ?S7o.ooo 
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GR 61U.~UU c61u.ouu ,,10.ouv r1::i+u.uu,i 
GR 612.700 2720.000 614.400 2800,000 
GR 616.600 3200.000 617.200 3300.000 

ullle-1UU 
6lt,.400 
618.000 
622,ZOD 

r.-- U U' ll • U 11 I) 

2900.000 
3350.000 
3600,00Q 

'- J J • V V' 

617.000 
(,17.200 

,~sX.~~~ ~i~.bci5 joR6.000 
-- -- ____ GR-. 622.200 3500,0Q..Q..._ ___ ...t,2.la.30.(L_ 3550.000 ---·· - 624,000 

o.o 
0,0 

3400,000 622.000 34S0,000 
NC 0.100 o.oso 0.030 o.o o.o 

'l,100 
o.o 
o.o 

-.o.3o6::>5 ... 0-,.y.Q.u.o,.,.n ___ _y.Q~,,.,.o----~-
E. T o.o 9.100 9,100 9,100 

o.o 0,0 0,0 
o.o 100.000 ?640,000 

- - - - - - - ·- - -- -~·---- ----

Xl 
____ .JILC 

43,000 
__ _Q._l 0.0 

o.o 
- _ __Q_Jl.8.Q. 

9,100 

o.o o.o 660,000 710.000 660.000 o.o o.o 0,0 
-- - __Q...Q.3..0_ ------- -0......Q.._ __ -------- 0-..Q.. ___ -- . ·- .Q..._Q ______ ----~Q.._---+"'!-----=--=-~~=---··-- __ .{).....Q. -

ET o.o 9,100 9.100 9,100 o.o o.n o.o 200.000 ~160,000 

-- _ XL __ - 4.3 .... 'l.0.0.. - - - lL.O..QO. __ 
GR 630,000 -100,000 

-2125...0.00. ___ .2.1.1.0...Jlo.o. ___ 1100, 00..0.. .. 
620.000 s00.000 610.000 

GR 612,700 2125.000 
GR 610.000 2900.000 

______ fil_____ _ o. 1 n n..... ______ o. 1 o o 
ET 0,0 9,100 

598,900 2200.000 599.900 
620,000 3730.000 630.000 

____ .Q....D..3.Q._____ 0. Q - --- _..o....o.._ 
9.100 9,100 9.100 

2500,QOQ 
11s0.000 
2460,000 
3900,000 

o.o 

___ 21)00, 000 
610.000 
598.900 
650,000 

o.o 

o.n 
2000.000 
26',o.ooo 
3'll0.000 

o.o 

a.o 
610.000 
610,900 

o.o 

325,000 

. - _.Q..,.Q_ 
7000.onn 
2110.ono 

n,o 

0,0 

-·-·· . .xL ____ .!tA..Jl.O.O. ____ 43....0..00 ___ 212s.000.~211 o. no.a._ 1.200. ooo 110 o. non 1100 ~o.o.,.,_ ___ ~......,..~---.u..a..1c----~ ..o......o ______ _ 
GR 647,000 20.000 639,000 50.000 633,000 100.000 629,ooo ?00.000 628.soo ?So.ono 
GR 623,000 350,000 621,400 450,000 618,800 500.000 6l'l.OOO S50.000 615.500 (,00,000 
GR 615,000 100.000 612.000 850.000 613.000 900.000 613.ooo 1480,ooo 61?,300 1sno.oon 

____ C,R ___ .6LL._0Jl..0 -·· 1 60 O. 0 OJl ___ .f> 1 5, SO O __ 1650•00 0 ___ _6_08.._5_0.0.. __ .-1.8..uD.gQ..._,-!-5¥0¥0 __ -.a.6.>;-0C?-9 ..... .uD.uD.>;-D--+1 .a8.;i5.>;-Q_._,.u0.>;-0¥Q __ _i,6.u0.:::z9_,.,.c,8.u0.u0_ 1 950, @Q_ 
GR 612.000 2000,000 613,000 ?100,000 613,800 2125.000 600.000 2?00,000 601.000 ?460,000 
GR 600,000 2660,000 612.000 2710,000 612,000 2865,000 609,000 2880.000 "09.000 3150.000 
GR 610.000 3200.000 610.000 3240.000 609,000 3270.000 609.000 3350.000 611.000 3365.000 

____ CiR._ ___ 614. oo.o. .. __ 350.0 .... 0..ll..0 ___ .6 J 6. oo o _.3ss_o_..0..0.o___ __ .. 62J • 5no__ ___ 3.1..0.0..0..0.0. _ 621 • so o 3820. oo a 623. non 1a50. o.o..o __ _ 
GR 625-000 3900.000 627.500 3950.000 628.700 4000.000 O.O o.o 0.0 o.o 
NC 0.100 0-100 O.OJO O.O 0.0 0.0 0,0 O.O 0.0 0,0 

Xl 
GR 
GR 

44-100 
640-000 
613-800 
61 o. oo.o __ 

15.ooo 212s.ooo 2110.000 2000.000 2400-000 2200.000 o.n o.o o.o 
?100.000 
2110.000 
4 0.0..D....O.Jl 0 

0,0 630.000 120.000 620-000 420-000 610-000 1600-000 "10,000 
2125-000 600,000 2200.000 601.000 2460.000 600-000 26(,0.QOO 612-000 _ _G.R ___ _ 28.00....1100. __ . 610 ... 0.0Q 29..5.0....00.0. __ _ _1, 1.0 ...00.0. __ ---3.180.....0 OJL-~~6=2~0~-~0~0~0- 3850.. on o.~ __ _n:3.0. no o 

NC 
ET 

0.100 
o.o 

0.100 0.030 o.o 0. 0 o.o o.o o.o o.o 0. 0 
4l6f-,onn 9-100 9.100 9-100 9.100 o.o o.o 0.0 1oao.ooo 

Xl 44.900 ----27,000. 2965-000. 
GR 630.000 1080,000 620,000 
GR 616-000 2965-000 614,000 
GR _ .6 O.l) ..6 o O_ _ _ _.3.Q.3..o...Jl.O 0.. _ 60 1 ... 50.0 
GR 601-000 3110.000 601.200 
GR 601-700 3300.000 601-500 
GR 620-000 4900-000 630.000 

__ N.C. . __ _D_....1.1..0. _____ O.JLO o.._0..3.3 
ET 0-0 9.100 9-100 

--1U.. - --~s ..... o.o_o_ 
.GR 623-000 

GI< 614,200 
GR 614,200 

----w----~~:588 
GR 617-000 
GR 616.000 
GIL ____ 6.18 .._ 9 ..0.0 _ 
GR 610-800 
GR 613,500 
GR 611-000 
r;R 6111,,1100 

-· 8..0_. 0..0 0 o.o 
300-000 
700-000 

1~-gs:888 -
1550-000 
1700-000 

-2000.LOOO_ 
2250.000 
2600-000 
2850-000 
3000, ooo 

.29.65 .. .0.0JL 
622.800 
615,400 
612-500 

. 61.3 .... 0..O.lL_ 
615-200 
614-800 
618-900 

_ 615, 0.0.ll 
612.000 
614-500 
613-900 
600-600 

3570,000 
1100.000 
2980-000 

- .3.ll. 4.0.....0..0.0. 
3130.000 
3350-000 
5000-000 
- __ .o .... o - . 

9.100 

3300.000 3250.ooo 3600.000 
610.000 21s0.000 610.000 
605,000 2995.000 603,000 
6.ll..L L 4 0lL 1 o.z.o....o..a.o.__ __ __ 6 o 1 • n o.n. 
600.500 3lf-O.OOO 601-000 
611,000 3570.000 610-000 

o.o o.o o.o 

· o. o -
2250-000 
3000-000 

__ JQ.80 • ODO 
1110.000 
4]00.11110 

o.o 
. -o .. ..o __ -- -- - _o...._o_ ---·-- . a. o ... -- ~-..o.....o._ __ 

'l-100 o.o o.o o.o 

.351.0_...o._o_o _ . _ 1 a.o.o... o..o.o _ 1.6..fi.o_ • .0.00 _ __ l.f,_Q o • .o.o.o..___ _ _ o Lo 
20-000 618-000 40.000 615.SOO 100.000 

350-000 615-000 400.000 615-000 600-000 
850-000 611,000 863.000 610-000 8(,7.000 

-
1
_9<t

9
0
0 
.... _ ll.llJ

0 
0 _ 6.13 Jl..O..Q____ . 9.9.D..o..0 00 . . ___ 612.. 6.0fi_ __ LQSD .Jl 0.0 _ .. 

2 000 616-000 1315-000 617-500 1400.000 
1590.000 614.800 1600.000 618-000 1645,000 
1000.000 615-500 1865.000 6J8.ooo 1900.000 
2050_LOO_Q _612 .... 7_0.0 _ _.210.0......0.fl(l__ ......61 O ... h.O_O _ _ 2.Ui1} .Jl_Q_Q __ 
2350-000 613.000 2450.000 613.000 ?4'l0.000 
?700.000 613.500 2750.000 611.000 2760.noo 
2900.000 6lb.OOO 2965.000 614.000 ?9RO.nno 
3020-000 600.600 3030.000 601.500 3040.1)00 

o.o o.o 
610,000 2900-000 
600.600 3020,000 

-- .f,OJ_._£,QQ_ ___ __] Q_9Q.Jl 0 0 
f-00.000 3?P5.000 
6Jo.ono 4Soo.ono 

o.o o.o 
-- . - - o..._o__ - _QLO 

(,06-000 o.o 

0 .Jl _o ... !L 
f-l4.R00 ?S0.000 
"14,ROO f-40.000 
f-11,ooo R70.on0 

__ JiJA....0.0.0 ___ ll.O..Q_ ... 0.D 0 _ . 
6)7,600 14Q0,000 
616.000 1685.000 
620.800 1950.000 
6.l.D ... 3 OJ1 . _____ .z.23.0 • 0 O_ 0 
f-12-800 ?5?0,000 
6JO.OOO ?ROQ.000 
f-05.noo ;:,9qs.000 
f-01,400 3070,000 
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) GR 601.000 3170.000 600.000 3285.000 601.700 3300.000 601.500 3,c,o.nno 601.500 13A0.000 GR 600.500 3430.000 602.000 3480.000 602.000 3530.000 605.000 3550.000 f.11 .oon 1c;10.ooo 
-----.GR- - -41-l---O~--..Jii O O. 0 0 0- - - 6-l J-.-0-0-0- -~6--5 0-.--0--00 -- - - -41--5--0.0--0- - -- ~1E,3. OflO -~2.200 3770 • 0('.)(J --~J.000 :,_7.i-0-r-0-0 {) 

'i 
NC o. 110 o. 110 0.033 o.o o.o o.o o.o o.o o.o o.o ET o.o 9.100 9.100 9.100 9.100 o.o o.o o.o 400.000 o.o 

- - - - -- - --- ---- --- -Xl 45.100 31.000 2965.000 3570.000 1600.000 2600.ono 2300.000 o.n o.o o.o 
) GR 630.000 -100.000 620.000 o.o 610.000 2850.000 610.000 ?B5o.noo "110.000 ?A5o.onn GR 615.800 2965.000 613.800 2980.000 604.800 2995.000 602.800 3000.000 "100.400 30?0.00(1 ____ ---f,k_ - --6-00.400- 3030.000 601. 3.00-- -..JO 4.0-.-00 0 - -t.0.i.-2..00- -J-0-1-0 • .0~ - ----600.800 - 301:10. o O 0 -- _---(,-t:). l • 4 o 0 ;,gqo.oon __ 

GR 600.800 3110.000 601.000 3130.000 600.300 3160.000 600.800 3170.000 599,AOO 3?A5.ono 
) GR 601.500 3300.000 601.300 3350.000 601.300 3380.000 600.300 3430.000 f>O 1. Aoo 34Ao.ooo GR 601.800 3530.000 604.800 3550.000 610.800 3570.000 620.000 3750.000 6300000 3A30.000 .GR. 640.000 - 4000.000 o.o o.o .. 0 .o o.o o.o 0. ci - - 0-.-(1 -0. 0-NC o. 110 o. 110 0.033 o.o o.o o.o o.o o.n o.o o.o 
) tT o.o 9.100 9.100 9.100 9.100 o.o o.o o.n 1301'>.000 o.n 

-- .. 
Xl 45.200 30.000 2965.000 3570.000 1200.000 3300.000 2950.000 o.o o.o o.o 

) GR 630.000 620.000 620,000 100.000 610.000 2900.000 615.600 2965.000 613.600 ?9Ro.oon GR 604.600 2995.000 602.600 3000.000 600.200 3020.000 600.200 3030.000 601.100 3040.ono GR - - - 6--Cll • --000 3070.000 600.600 3080.000 601.200 3090.000 600.600 :i1~0.noo 600.llOO 1130.ono GR 600.100 3160.000 600.600 3170.000 599,600 3285.000 601.300 33 o.ono 601.100 13',0.000 
) GR 601.100 3380.000 600.}00 3430.000 601.600 3480.000 601.600 3530.000 f.04.600 3sso.ono GR 610.600 3570.000 610.000 3600.000 610.000 4400.ono 620.000 4AOo.ono 630.000 c,?oo.ono . .t,C__ ---- 0.110. 0.-110 0 .033 0. Q_ o.o OrO o.o o .• o. o.o o.n ET o.o 9. I 00 9.100 9.100 9.100 o.o o.o o.n 761,000 o.n 
) 

-- -X-l --45.900.- - 33.000 1920.000 2548.000 2150.000 1900.000 2150.000 o.o 0 • 0 - o.o GR 630.000 -100.000 620.000 o.o 610.000 soo.ooo 610.000 l7Ao.ooo f>l0.000 11>?0.onn 
) GR 613.400 1920.000 605.600 1930.000 604.700 1940.000 603.700 1950.000 603.700 ;,n10.ono GR 603.900 2020.000 602.500 2010.000 602.bOO 2080.000 602.600 2240.000 602.900 ??5o.ono . J,f< 6.02.900 2340.000 60 2. 6.0.0 2350. 0.00 602.600 2370.0flO 601 .900- ?-3M.OOO- 6-01-o 9.().(). - ?410.000 Gk 600.900 2430.000 f.01.400 2440.000 599.900 2460.000 600.400 2470.000 600.400 ?4A0.0()0 
) GR 599.300 2500.000 599.300 2520.000 604.900 2540.000 613.900 2548.000 610.000 ?5',0.000 GR 610.000 3050.000 620.000 3250.000 630.000 3450.000 o.o o.o o.o o.o JILC _ 0.1 l-0 0.110 0.033 o.o o.o o.o o.o ().. (l. o.o o.o ET o.o 9.100 9.100 9.100 9.100 o.o o.o o.n 936.000 o.n 
) 

Xl 46.000 64.000 1920.000 2548.000 700.000 1900.000 1500.ono n.o o.o o.o GR 646.000 o.o 645.000 10.000 647.000 20.000 f.17.AOO 450.000 617.000 500.000 
) GR 616.000 550.000 615.000 610.000 613.000 100.000 613.000 730.000 f.12.AOO 740.ono GR 612.000 000.000 612.000 1020.000 613.500 1100.000 f.13.000 1160.000 613,000 l?J0.000 GR . 6.12.BOO 122.ll .• OOO 612.800 131.0~000 612.000 1320.0.0Q_ 612.ooo 1310 • .0.on 61-3,000 . 1400.000 GR 613.000 1470.000 612.000 1500.000 612.000 1610.000 612.AOO 1650.noo 612.200 l66o.ono 
) Gk 612.200 1790.000 615.500 1850.000 615.000 1890.000 613.500 19?0.000 605.700 19•0.00(1 GR 604.800 1940.000 f.03.800 1950.000 603.800 2010.000 604.000 20?0.000 F.03.000 ?070.000 __ GR 602. 7QQ .. 20.8.0 • .o.o a 602.7-.00 2240.000 6.03..000 2250.000- 61)3.000 234 0-()..()..0_ -1,02. 70..0 2-3-50.. 000 GR 602.700 2370.000 602.000 2380.000 602.000 2410.000 f,QJ.000 2430.000 601.500 ?440.000 
) GR 600.000 2460.000 600.500 2470.000 600.500 2480.000 599.400 2500.noo 599.400 ;:,5;,o.ono GR 605.000 2540.000 614.000 2548.000 615.000 2570.000 615.000 2730.000 615.900 2740.000 GIL. __ 615....9.0.Q. 285.Jl • .0.(l() _ 6.16... 000 28.6 Q_.JJ.O (1 616.1)(10 2900.000 616.500 29-l O. Oil.() 617.00/l 3000.000 GR 617.000 3020.000 618.000 3050.000 621.000 3080.000 630.000 3400.000 o.o o.o 
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613.000 3000.000 614.000 3050.000 

~6~J~4~-~a~a~o~----"34=no.nna 613.aoa 3450.aoa 
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g~ - -~~~8£--~ ~1§8~-&%8-- t~~-:-8-~&- - -z~~g: 888-- -gg~L:.lJ'8¥-8¥-8----'f'-.,~!-,~~8,!-':~8~R~8--~6~1 *8~:~g-=0=0- - 220 g: go Q__ ___ _il8-:%°-fi___ __ ---26_°%:%°-Q 
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D/S OF US-131 BRIDGE 
• l "·" non ;, ·., nno ?t;50 •· 000 ?965.000 1?50.000 1750.000 1650.000 n.n n.o n.n 
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- 334-..-2-5-0- ---2-5-,0-00 - --- 7-4.i2...0M - --- 0.-ll- - --

9. l O O o.o o.o o.o 

l""I {! j e ~ U \) (' , J , IJ • U \ ,, 

603.500 ?f.05.000 
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49.100 
o.o 

10.000 
14.000 

1100.000 
623.500 

0 • .o 
3090,000 

50.900 
650.000 
617.300 
600,400 
601.200 
600,200 
630.000 

0.000 o.o 

51.000 
630.000 
625 .. 40.0 
613.000 
614.000 
618.000 
603..000. 
602.000 
601.800 
616.800 
6.12,000 
612.000 
614.700 
626.700 

0 .. 080 
o.o 

c;1 inn 

622.3( 1904) ,620.25( 19.47) ,619.3tl960.) .616.25 ( 1938) .. 612.2(.1933) 

o.o o.o o.o 56.000 56.000 
o.o 1.000 621.300 622.500 o.o 
o • .o o.o o.o o.o. o.o 
o.o 630.000 o.o 1?50.000 624,000 

622.500 o.o 1850.000 623.000 o.o 
o.o 2200.000 624.000 o.o 2400.000 

2550.000 626.800 621.300 2965.000 626,800 
626.800 o.o o.o o.o o.o 

21.000 o.o 
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2760.000 
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0.030 
9.100 

2535.000 
640.000 
601.400 
600,400 
600.100 
601,200 
640.000 
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614,500 

0,0 
0,0 
o.o 

1140~000 601,700 
1~20.000 600,700 
L1A--D-,Jl__O_fL ____ 6 o o, so o 
1560,000 620,000 

o.o 0,0 
o.o 0,0 

- --D-JL J-4-8 0 , 0 0 0 

2600,000 o.o o.o 
----620,000 ---- 1600,000 ----6-10,000 

600.500 2~35.000 b00.700 
602,300 2748,000 603,400 

1150,000 
12so.onn 

--l-•50-000 
?900,000 

0,0 
0,0 

____ ;_H49, 000 

0,0 

__ ~Ri: liR8 _l~~g: ill__ -1!i:K8_&_ _ 

---2-4--D--O--O O 0 
2658,0<10 
?778,000 
2940,001' 

__ ,4_700.000 
0, 0 
o.o 

o.n o,o o.o 
o.o o.o 1016,0~0 

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

2000.000 o,o 0,0 0,0 
__t, 2Q-_()__Q_Q_ - 168 0 , 0 Q_Q__ __ 620,000 - --72-8-D ~0-0 0 

601'1,000 2830,ono 604,000 ?R77.Sflfi 
599,400 2971,000 597,900 3ono.oon 
602,300 3097,500 604,000 :n22.5no 

__ 62_()__.___Q_Q_Q_ __ 11en. nn_o__ __ "-30,QQQ --3t,ll Q__,._{}__Q O -- -
0,0 o~o o.o 0,0 
o.o o.n 0,0 0,0 
0,0 0,0 1135,000 0,0 

x1 52.100 24,000 2510,000 2940,000 1650,000 1900.000 1900,000 o.n o.o o.o 
GR 650,ooo 750,000 640,ooo 020,000 630.ooo 900.000 620.ono 1300,noo 620,oon 1300.ono 
GR 6 1 0 • l o~: fi.,__~2.,._5-<+i u,,_~ ~• ,,__O ,,_o ~O- -6 0 9 • i O O 2 6 0 0 • 0 0 0 _ 5 9 8 • O n O 2 6 Q O • O n 0 c; 9 9 • 1 n O _ ---'?"-'"::,_1.,_c::"----'n"-n"-n..,___ __ c:;=Q ::,_Q ~-c;.,.,__,_,_,,n n 2.65..8...:..Q_n n _ 
GR 599,800 2680,000 599,900 2710,000 600,900 2725,000 601,100 274A,OOO 601,200 ?778.ono 
GR 602,400 2795.ooo 604,ooo 2855,ooo 604,200 2885,ooo 60s.100 2940,noo 615,ooo 2940,onn 
GR 620,000 3100,000 63Q.QQQ 3200,000 640,000 3250,000 650,000 3260,000 0,0 0,0 

---;~Nfr-------'8!!-':L!81!--'8"--'0"-- --~-:~-8-- ---&:ffl--- - ~:Yo_o ____ --- ~:Yoo--------8-:--,,~-----8:8-- ---~~~-~-=----------2-~;~.~~o-o ____ -- - 2:8 --
~--"-)( _.__1 5 2 • 9 0 8 3 5 • fill_ Q___ ___9 8 0 • 0 0 0 GR 650,00 -850.000 640,000 

GR 615,000 980,000 611,600 

1 ~l8: ggg 1 ~~g: ggg ---~~gg: ggg 1 l~8: ggg- ---=108: Hoo ___ ----6 i 8: go_o __ -g5g: &o 0-
900. ooo 608,800 990,000 599,800 1010.000 598.100 10?0,000 

GR 598.100 104n_nnn C::QR-AOO 
_____ GR __ _f,01 .600 Jijo:ooo _ I&r__:_s_o_n 1010.000 600,600 1090,ono 600,900 1100,000 600.9no 1110.onn 

1 )40.0_Q_Q__ ______ _n_Q_l__._B__O__O_ ____ _uJQ.QOO _ _ 603.600 i 240,0iiti __ 60<.60Jl i 250.iliU} 
GR 603,800 1260,000 604,100 
GR 605,600 1320,000 606,100 

1210.000 604,600 1200.000 605,100 1100.000 605,600 1110.000 
1330.oon 608,800 1350,000 612,700 1160,ono 614.?00 1310.onn rn £,n nnn ~nnn nnn ,?n nnn 

U~ OlV•VVV ~vvvevvu uLvevvu 
NC --'O!---o•L\0µ8u0,__ __ -!o!---o•'-,l!---'O-!-¥-o __ _ o , o 3 O 

2200.000 ~30.000 2300,000 640,000 2350,000 650,000 ?400,000 o.o __ _a_._o__ ___ _n__o_ _____ ___o_.n ___ 11-Q___ _ 0,D _______ _n_~------
ET 0,0 9.100 9,100 9,100 9,100 0,0 o.o o.o 600,000 ?650,000 

---------~-- _ --~C=ANl'-!JJl'1_-_ADA_IO_Wt,t5Hl.e_LINE ____________________ _ 

Xl 
GA 

- - - _ _GR___ 
GR 
GR 
GR 

- - _liR__ 
GR 
GR 
GR 
r; II 

53,000 56,000 ?A9,QQQ 1370,000 
644,800 0,0 b~~.~uu 10,0GO 
6 2 9 • o o O _.]Jl~_o_o___ -62o__.__aj) _a__ ____ __!t__O_h OJlQ __ _ 
614,700 800,000 614,600 900,000 
599,900 1010.000 598.200 1020.000 
601,000 1100,000 601.000 }~60.000 
6 o • 5 QO_ _ ll91l_.__Q_Q_Q _ _ __n_02.5o__o_ _ Q_Jl_0Jl_ 
603,700 1240,000 603,700 1250.000 
605,200 1300,000 605,700 1310,000 
612,700 1360,000 614,300 1370,000 
~11 5nn H,nn ,non 612,600 1620,000 

1650,000 800.000 
~40.100 Jo.coo 
6)7.QQO ____ Silll,DDD 
615,100 980,000 
598,200 1040,000 
hO .700 liJ0.000 
6D?.aoo 1210,ono 
603,900 1260,000 
605.700 1320,000 
614,300 1400,000 
612,800 1700,000 

1400.000 
63A.OOO 
6)4,6QQ__ __ 
611,700 
598,900 
Ln, Lnn 
OVl•OVV 
603,0QQ 
604,?00 
606,?00 
61?,600 
613,?00 

0 ·" 100.ono 
60•~--
980,000 

1070,000 
1140.000 
12?0,000 
1?70,0()11 
1330,000 
1425,()00 
JP.no.non 

o.o o.o 
631.100 ?110,000 
6 J 3 • 7 OJl~ _--1Jl_o__. n_o__o 
608.900 gQ0,000 
600,700 1090,000 
~n,_ann 117n nnn 
''VJ.•7'-'V .J;.L•v•vu" 
603.SOJL __ 1?30,000 
604,700 1?80,000 
608,900 1150,000 
hl1,100 1500.000 
61,.nno igoo.oon 
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GR 
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640.000 

o.o 
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------- ---------------
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-----~ -- - -------- ---- ·- -------- -· 
~000000000000000000000*000000000000*************** 

HEC2 RELEASE DATED NOV 76 UPDATED AUGl977 
ERROR CORR - 01,02 
MODIFICATION - 50 ,51 ,5.2-0-s.l-- --

0000•00000••0••00000000000000000000000000000000000 -----------

-t,1.()1£_... __ ASTER-ISK. --tJ!->---AT UFT OF CROSS-SECT ION Nl.lMEIER INOICAT.ES MESSAGE IN SUJ.IMARY OF ERROR<; LI <;T 

GRAND RIVER,MIC~lGAN, 
- - --- - ----- ·---~- ------ ---- -

SUMMARY PRINTOUT TABLE 

----SECIIIO.- -- C.WSE.L 

42,900 
42,900 

-- - - _____ 42__.JUJ.O 
42,900 

614,70 
617,70 

---61-9...0.C 
623,60 

43,000 614,81 
--43--0-0.O . - --.61-7- a2 

43,000 619,12 
43,000 623,71 

- -43.,-9.0.0- --
43,900 
43,900 
43,900 
-

44,000 
44,000 
44,000 
-44,_00.0 

44, I 00 
44,100 

_ 44 .10.0 
44,100 

44,900 
44A900. . 
44,900 
44,900 

- 6-1-5. l 5 
618,15 
619,44 
623,94 

615,33 
618,33 
619,62 
.624-• .08 

615,71 
618,67 
bl.'L.9'> 
624,31 

616,24 
. _.619,15. 

620,40 
624,63 

____ 45,00:0. __ _ .6.1..6.5..Q 
619,39 
620,63 

45,000 
45,000 
45,000 

45 .-i-o-o 
45,100 
45,100 
45,100 

624,80 

-- 616,87 
619,75 
620,98 

- --625, 05 

110 

O.IFKWS 

0,0 
3,00 
4.3-0 
8,90 

o.o 
3,.00 
4,31 
8,90 

o.. 0 
3,00 
4,29 
A,80 

0,0 
2,99 
4,29 
.8,_7_o:; 

o.o 
2,96 
4,23 
8,60 

o.o 
2,91 
4,16 
A.39 

o.o 
2,88 
4,11 
B. 1.9 - -

E.G 

614,91 
617.94 
619.26-. 
623.84 

615,01 
618.05-
619.36 
623.92 

-.TOPWIO. 

1920,00 
1920,00 

- 19.?.0-00 
1920,00 

2134,40 
2-4-21~05 
2467,86 
2540,00 

6.15.31-- -2-343.99 
618.34 2539.63 
619.6<+ 2623.77 
624,12 2896.23 

615.52 
618,52 
619,81 
624.24 

615.85 
618.83 
62.0, l l 
624,45 

616,40 
619,32 
620,58 
624,78 

6.1.6,6.7 
619,59 
620,83 
624,98 

2A94,43 
3054,08 
3164,54 
35'>.6,35 

2893,56 
3263,40 

-·· 3422.83 
3623,59 

2670,48 
_ 2.916,03. 

3066,79 
3075,24 

. 26D2,?5 
3094,72 
3152,c:;7 
3174,00 

QLO.R 

1111,47 
3044,19 
40:JJ.13 
7579,18 

1285,36 
3881.88 
5424,80 

11167.08 

;?1.64.32 
6284,11 
8147,71 

14924,00 

1784,57 
5237,45 
7106,81' 

13563.65 

2306,74 
5151,25 
6713.81 

12856,32 

3978,00 
_]_959,57 
10098,79 
17455,08 

2532.72 
6869,59 
9349,35 

17955,09 

. QCH-

30080,96 
40746,71 
4-5449,-l.l\ 
56652,64 

30024,A8 
4--0333,80 
44709,33 
54464,43 

292-15,5-s_ 
39218,25 
43597,79 
53406,49 

28871,2? 
37994,7n 
41911,?3 
5.0473.06 

27326,77 
36261,34 
40132.3.6 
48342,46 

26893,56 
3.60.59.05 
40040,75 
49152,60 

3..01.fl 7. 1-1 
40407,71 
44695,68 
54317,45 

30179,43 
40414,74 
44509,98 

6-C,.03 --2795~49 269·6;-05 · 
619,93 3344,91 7237,12 
621,17 3357,77 9979,84 
.625 • .22 - .3390 ,32 .1 c;n 70.~98 . 5.3ba9.3.8 

QROR. 

1807,56 
4209,0A 
5479.67-
9768,16 

1689,74 
3784.32 
4R65,86 
8368,47 

l C\2.0, l-3 
2497,62 
3254,49 
5669,53 

2344,18 
4767,83 
5981,87 
99.63.29 

3366,48 
6587,39 
8.153.81-

12801, ?4 

2128,43 
39.8.1. 36 -
4860,44 
7392,34 

28.0.16 
72?.70 
954,95 

1727,48 

123,70 
348, l 3 
510,15 

1139 • .69 

PERENC 

19?0,00 
1920,00 
19.20.00 
1920,00 

2540,00 
254n,nn 
2540,00 
2540,00 

2.9M~Oo 
2960,00 
2960,00 
2960,00-

-
-32S,Oo 
-325,00 
-325,0!' 

- ~32.5,().0 

0,0 
o.o 
D.O 
(l. 0 

31)8',,00 
3.o&,_.0() 
3086,00 
3086,00 

- . -6.D.6 •. o 0 
-606,00 
-606,00 
-606,00 

--- - --- --

-400,00 
-400,00 
-400,00 
,,d+O.O, 0 0 

c;TENCb 

A00,00 
800,00 
80.0..-00 
800,00 

100.00 
l 0..0.. 00 
100.00 
100,!'0 

-. --20-0-r-O.O -
200.00 
200.00 
200,no 

-- -
325,00 
325,00 
325,00 

_ 325 .oo. 
o.n 
o.o 
o.o o.o 

IOA0,00 
10.a.o~oo. 
1080,00 
1000.00 

_ .6D.6,no 
606,00 
606,00 
606,00 

400,00 
400,00 
400,1)0 
40.0, 0 0. 

-- -ST (:l-lh 

1500,nn 
1500,00 
-l-5 0..0...-0 0 
1500,00 

1500,1)0 
- 1500.4() 

1500,00 
1500.00 

~-2-">-,-00 
?l?S,00 
2125,00 
21?5,00 

2125,00 
212s.oo 
2125.00 
? l-25 ...on 
212s,on 
2125,on 
212-s...-on 
?125,00 

?965,00 
?9..6S, 0.0. 
2965,00 
2965,00 

29.65. o.n 
?96c;,oo 
2965,00 
?96S,OO 
----- -
?965,0n 
2965.on 
2965,on 
?965.oo 

STCHR 

2040,0(' 
2040,00 
2040, no 
2040,00 

2040,00 
?040~ 00 
2040,00 
2040,00 

27-l0~-110 
2710,00 
2710,(10 
2710,00 

?710,00 
?710,00 
?710,00 
2710-flO 

2710,00 
2710,00 
2710.00 
2710,00 

357(1,00 
3570.00 
3570,(10 
3570.00 

3570,00 
3c;10.oo 
3570,00 
3570,00 

3570,00 
3570,00 
3570,00 
3570,00 

STENC 

27?0,(l 
2720,0 
2720,.(l 
27?0,0 

2640,0 
2640,0 
2640,0 
264(1,0 

31-60,0 
316n,o 
3160,0 
3160,0 

4000,0 
4000,0 
4000,0 
4000,0 

o.o 
o,o 
o.o 
o.o 

4166,0 
4166,0 
4166,n, 
4 I 66, o, 
3780,r 
3780,f 
3780,f 
3780,f 

4000.r 
4000,f 
4000,f 
4000,f 



I 
·-------------·· ----------- - --- -- ----- -- . - - --- . - - - - -- ------- --- --- ------ -- -- ---- SECNO CWSEL DIFKWS [G TOPWID Ql08 QCH QROB PERENC STENCL STCHL STCHR STENC~ 

) 

.4.S...2...0..0.... 617..28. .0. 0. 617.3.9 .3384.77 - -20.3-5....89. -<?-74SS .. ~---3S-08.lQ. - -.P0-4-.-00-------l-J.Of,......M.- ~ljli>!i. M--- 3-570.-00- -52-0-0 .. .n 
45.200 620.15 2.88 620.28 3499.71 5313.05 363?9. lA 6357. u, -1306.00 1306.00 ?965.0[) 3570.nO 5200.0( 

} 45.200 621.37 4 • 10 621.50 3548.54 7015.?? 40158.5? 7826.?3 -1306.00 1306.(10 2965.0[) 3570.00 S200. O< 
4S.200 625.35 8.08 625.48 3707.90 12548.62 49051.8S 12399.S4 -1306.00 1306.00 2965. on 3S70.llO s200.01 

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

4S.900 617.S2 o.o 617.62 2439.36 4S30.39 26249.30 2220.28 -761.00 761.00 1920.00 2S4P.OO 3450.0 

) 4S.900 620.39 ?.87 620.Sl 2496.7S 7991.77 35980.lA 4028.03 -761.00 761.00 1920.00 2548.00 3450.0 
45.900 621.60 4.08 621.74 2s21.0s 9672.29 40362.78 4964.92 -761.0(l 761.00 1920.00 2548.00 3450.0 
45.900 - 625.54 a.02 625.68 2S99.71 14686.84 51382 • .43 7930.71', -7f>l.OO- . - .16.l ~.no. -- - 1-~-0-.Q.0 254A.OO 3450.0 

) 46.000 617.66 o.o 617.81 2103.94 2302.08 30451.S0 241',.40 -936.on 936.00 1920.00 2548.00 3400.0 
46.000 620.S2 2.87 620.71 2139.30 5016.84 41863.38 1119.71', -936.00 936.00 1920.00 2S48.00 3400.0 

---46 .. 0.0..0. ·-----62-1-+-U. 4.08 &2-l-• 94 2 l-7..0..4S 640.0..7.6. - 46946.-63. 11,.52.41- -936. 00 -- 9.;u._.aJl_ - .. 19.?ll.Q.{l- 2S4R.OO 3400.0 
46.000 625.64 7.98 625.86 2308.99 10777.32 59S14.66 3708.00 -936.00 936.00 1920.00 2S48.00 3400.n 

) 46.100 617.91 o.o 618.03 2190.10 2978.35 27786.71 2234.94 -1311.00 1311.00 1920.00 2548.00 4000.0 
4.6...1-00. 620.80 2.89 620.95 2339.46 5124.02 38087.53 4788 • .4.3 -131-1.Q.O .J.31-l • .O O ·-1-Q.2. 0 .o O 2548.00 40.00.0 
46.100 622.02 4.11 622.18 2385.79 6143.80 4?64 l. 35 6?14.B2 -1311.00 1311.00 19?0.00 254A.OO 4000.0 

) 46.100 62S.90 7.9A 626.06 2533.14 9093.92 53932.03 10974.04 -1311.00 !311.00 1920.00 254P.OO 4000.0 

-- 46 • .200 - 618.16 o.o 618.25 2351.82 148.41 - 25360.91 7470.67 2 &61 • 0.0 -.. ---1-SS.0....0.0- -- - l-9.1.0...00 2548.00 4211.0 
46.200 621.07 2.90 621.17 2392.97 320.47 34303.82 13375.69 2661.00 1550.00 1920.00 254P.OO 4211.0 

) 46.200 622.29 4. 12 622.40 2429.62 430.48 38319.S5 16249.9S 2661.00 1550.00 1920.00 2548.00 4211.0 
46.200 626.13 7.97 626.25 2544.99 925.56 48299.93 24774.56 2661.00 1550.00 1920.00 254P.OO 4211.0 

-------
47.000 618.38 o.o 618.59 1813.00 243. 96 25997.f,f, 6758.37 llll3.00 900.00 1181J.0(1 H,00.00 2713.0 

) 47.000 621.26 ?.BA 621.50 1813.00 992.08 34?31.96 1?175.95 1Al3.00 900.00 1180.00 1600.00 2713.0 
47.000 622.47 4.09 622.73 1813.00 1426.61 38769.90 14803.47 1Al3.00 900.nO llA0.00 1600.00 2713.0 
4.7.00.0 . 626.27 7.89 626.54 1813.00 2936.72 4a41.a •. :w 225.84.9.4 181~.0(} 900..00 1-l!I o..o n 1600 .oo 2713.0 

) 47.100 618.85 o.o 619.02 1877.59 2618.j5 242P.6.89 5494.93 2401.00 387.oo 1780.00 2200.00 2788.0 
47.100 621.74 2.89 621. 94 2127.55 5972. 6 32331.97 8795.66 2401.00 3B7.oo 1780.00 2200.00 278P..O 
47.10.0 622.9.6 4.11 b23.16 2224.98 7898.37 35794.92 10306.f,9 240.J.0() 301.no 11an.nn 2200.00 2788.0 
47.100 626.71 7.86 626.91 2401.00 14497.71 43A36.08 14366.lA 2401.00 387.00 1780.00 2200.00 27BA.O 

) 47.900 618.96 o.o 619.10 2140.00 3363.28 24492.09 ?944.63 2140.00 ROS.no 2073.01' 2S07.00 2945.0 
_ 47.900 .621 • .8.6 2.90 622.03 2140.00 7.19.4 .• 3.3 32674.74 S03Q.9.l 214.0.00- 805.00 20.:Z3.0.0 2507.00 2945.0 

47.900 623.07 4.11 623.25 2140.00 9115.21 36267.29 6017.48 2140.00 "105.PO 2073.00 2507.00 2945.0 

) 47.900 626.78 7.82 626.99 2140.00 15881.98 474?9.77 9328.23 2140.00 0os.ro 2073.00 2507.00 2945. o, 

49.000 619. 11 o.o 619.39 413.32 o.o 308.00.00 o • .o -1-100.00 1-700.½00 2550 .. 00 2965.00 3200.0, 
49.000 621.95 2.84 622.39 41S.OO o.o 44899.98 o.o -1100.00 1100.no ?Sso.oo 2965.00 3200.0, 

) 49.000 623.14 4.03 623.64 76S.OO 888.21 SO"ill.7A o.o -1100.no 1100.00 2550.0P ?91',5.00 3200.0, 
49.000 626.77 7.66 627.42 1419.97 3786.4P 68621.44 292.0? -1100.00 1100.00 ?SSIJ.Of\ 2965.no 3200.n 

49.100 619.12 o.o 619.41 4]3.35 o.o 30799.99 o.o 1?65.00 1700.00 2sso.oo 2965.00 2965.f 

) 49.100 622.21 3.09 622.65 41S.OO o.o 44P99.99 o.o 1265.00 1100.no ?550.00 2965.IJO 2965.r 
49.100 623.55 4.42 624.03 772.51 796.52 50603.47 o.o J;:>65.00 1100.ro 25S0.00 2965.00 2965.C 

__ /+9 .l.ll.O __ .. . .62.6. 9L 7.78 627.57 .1265. 00 3019.96 69680.00 o.o 1265.00 1700.00 2s..c;o.oo 2965.00 2965.r 

) so.100 619.32 o.o 619.49 1197.97 3370.53 27429.4A o.o o.n o,o 830.on 1420.00 o.r 
so.100 622.54 3.22 622.75 1218.08 6S06.66 38393.33 o.o o.o n.o e-:io.oo 1420.00 o.r 

__ s.o.10.0 _ 623.91 4.59. 62!...Ll __ .125..8. • .80 8163.61 43235 • .55 0.82 o.o o.o 83.0..0.0 1420.00 0. ( 
so.100 627.40 8.09 627.70 1330.79 13108.15 59535.00 56.A4 o.o o.o A30.00 14?0.00 o.r 

) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

> 

) 

) 

) 

\ .J 
\ 

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

SECNO CWSEL. DIFKWS 
_ Ch0. -

3.24 
4.62 
8 • 18 

EG TOPWID 
_6..19. 8.0 _ 2ZB5. 9.6 
623.06 3181.65 
624.44 32?5.67 
628.0l 3261.22 

619.96 2599.99 
623.22 2599.99 
624.60 2599.99 

- 6.2& 1.7_ -- - 2 5..9..'h._qg __ 

QLOH QCH QROB 

. - 23.Q..Ol - -29630-17 .. - _939,81 
2288,77 39093.1? 351A,!O 
3664,36 42779.27 4956,36 
8525,56 54452,51 9721.99 

PERENC 

--32&1. •. 0..0. 
3?.83.00 
3283.00 
3?83,00 

STENCL 

. --121 7 ..rtO 
1211.00 
1217.00 
1217,00 

·-2020,84 231840.64 4936,50 2600.00 JOO.DO 
4242.61 31825.83 8831,54 2600.00 300,00 
5362,35 35337.11 10700,53 2600.00 300,00 

_9_054.2t,_ __ lt.ft.8.6.6....60____ .lb..779, I 8 2600, 11.Q._____ __ 3..0.fl.Jl..lL 

51.100 620.00 o.o 620.12 2700,13 2307.88 27549,47 94?,65 2770.00 150,00 
51.100 623.25 3.24 623.38 2769.99 5018.67 36416.69 3464.62 2770.00 ISO.on 

STCHL STCHR STENC 
_.z53.s....a11 3060,00 4.SO O, 0 
?.535,00 3060,(10 4500,0 
2535,00 301'>0.00 4500,0 
253S,OO 3060,00 4500,0 

-- -- - ----- -

1035,0'1 1560,00 2900,0 
1035,011 1560,00 2900,0 
1035,0f'I 1560,00 2900,0 
I 035...0.lL -· 15.60.00 29oo~n 

1035,00 1560.on 2920,0 
1Cl'.l5,00 1560.00 2920,0 

---------'o'5+1 ~-+l -¥0-¥0 __ .u6~2-'!'4~-li2.. __ ----1½....6..l. ___ __ ./:, 2 4 , 76 
51.100 628.17 8.17 628.34 

__ 21t,_9._g_g_ ___ t,_379,71 -ilill..64...9..it---4855,33 2770,00 )50,00 
2769.99 10837,19 52306.23 9556.65 2770.00 150,00 

l O 15 , 0.1L. --lSb...0--11-0- ..292.0.-0. 
1035,00 151'>0,00 2920.0 

--------

51,900 620.22 o.o 620.45 
51 .900 ._ 623.£.S..._ _ __ 3..23...- -- -6.23..ll--
51.900 624.82 4.60 625.07 
51.900 620.31 a.is 628,66 

52.000 
52.000 
52,000 
52.000 

0 2 0 • Ci.3_____ -- _ ___Q_.jL__ - -
623.72 3.19 
625,06 4.53 
628,60 8.07 

52.100 621,01 o.o 
52,100 624,25 3.24 
52.100 625,59 4.59 

. _.52J.0 Q. __ ___ b29 .. .ll 5 _ a • .1_4 __ 

52.900 621-36 o.o 
52.900 624.61 3.25 

-~:i~~ - _1,25_. ?~ 4,5.9 
629,j 8.17 

53.000 621,£,6 o.o 
~:S~8- gft:i[~ 3 .. ~4 4. 8 
53,000 629,61 8, 15 

620-86 
624.12 
625.48 
629.06 

621 .45 
624.71 
626 ... 06 
629,66 

621.57 

~lt:?~ 
629,80 

2154.34 3489,11 27209,37 101,51 2269,00 1480,00 
2235, Lb.... .JJl2.L..56 36 Ll-4.. 63-_ 1.25.1...19.-~269 • M-- -14A O. 0 0 
2269.00 8738,89 39770.02 2891.08 2269,00 1480.00 
2269,00 14335.96 51475 0 89 6888,12 2269 0 00 1480,00 

?.510,0•0 
.25.1.0...0t.Il..--
?510,00 
2510.nn 

2940,00 3749,0 1 

29-4-0.00 3749.0• 
2940,00 3749.0 
2940.00 3749,0 

2044. 2L _ ____J_ 1 2 .J 9 
2130.39 2840.50 
2166.72 4709,21 
2262.10 11404,70 

--3..Clb~..12-
4l446,29 
45680,10 
SE\732,59 

1A50,32 4685,73 25AS1,51 
2007.4A 9761,97 34346,26 
2020.94 12319.22 37991,9? 
2.05.6 a 4.I_.z 0.8..05....56 .45U.4.0.. L4. 

2190,62 4966,07 20607,56 
2223,09 8914,37 27070,25 
22J.6.55 10797.9.0 2~!925 .. S3 
2~72,29 16968,40 39?27,90 

2023,58 1649,50 22305,41 
2050..UO .3.17.L,.66 3JH13,51 
2050,00 3923.87 33575,11 
2050,00 6401.75 44A30,25 

~4.=8u...,, 6~e..,__-=....1 .... o .... 1 6 ...... , .... o .,.n _ ___.1 ..... o .... 1 6 ...... , .... o .... o-~2 ... a~o-9-, ~o,,..o.. ____ 31..9.l~ruL .--3611.o.....r 
613,21 -1016,00 1016.00 2A09,00 3191,00 3680.r 

1010,69 -1016.00 1016,00 2809,00 3191,00 3680,[ 
2562,69 -1016,00 1016,00 2A09,00 3191,00 3680.C 

256,75 -1135,00 
791.76 -1135,00 

lOAA,85 -1135,00 
2.1s.~-29 ___ -11 35, oo 

~226,35 -23,(10 
8915.37 -23,00 

1067.6~5.5 -23.....0Q ___ _ 
lh503,6A -23,00 

6845,07 2050,00 
llf>Q6, 82_, ___ 2QS.O...DQ. __ 
13901,01 2050,00 
21468,04 2050,00 

1135.oo 
1135,00 
1135,00 
l I 35. o Q 

23.00 
23,00 
23....0.0 _ 
23,00 

?510,DO 2940.00 3260,C 
2510.on 2940,oo 3260,r 
?510,on 2940,00 3260,r 

-- 251 Q, n,..n.. _ 294.D~D 0 .3.26 0 • C 

980.no 1310,00 2400,r 
980,on 1310,00 2400,C 

. 98.0e.CI0 1370,00 2400,( 
980.on 1310.00 2400,r 

600.oO 980,00 1370,0() 
1370,00 
1370,00 
1370,00 

2650,( 
2650,( 
2650, ( 
2650, f 

.6.ll.O • 0.0.. ___ 9.8.D..JJI.D. 
600,00 980,00 
600,oo 980,no 

--- -- -- - ------ - ---- - ·--- - --- ------ -- -- _____ , __ -· ---

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



----•- -- - --- --- --- -- ------ --- -----.... GRAND RIVER,MICt-<IGAN. ) 
S.W,.UURY ERll'iTOLJT_ 1-ABLE--- 150 - - - -- -- - - -- -- -- ------------ -- --- --- -- ----- ------ ---- -~- --- --------------- --

) 
SECNO XLCH ELTHD ELLC ELMIN Q CWSEL CRIWS EG lOK*<; VCH AREA .OlK 

-- - ----- - ------ -- -- ---- ----- - --- - . --- --- - -----~---------------- ------
42.900 o.o 0 II 0 o.o 597.00 33000.00 614.70 o.o 1'>14.91 1 • f.6 1.en 13030.?5 ;?5622. 6 

) 42.900 o.o 0 11 0 o.o 597.00 48000.00 617.70 o.o 617.94 1.64 4.28 187Q(1.23 3753?..c; 
42.900 o.o o .. o o.o 597.00 55000.00 619.00 o.o I'> 19 • ?6 1.61 4.44 21286,34 •+3405 • 4 -42.900 o.o 0-111 0 o.o - 5-9 7 __ 0-0- 7400-0--0-0 ----1'>2 J---f>tl--- --0---0 J, 2-l.-l'\4-- --l-.-?-1----- ___ 4-.-4-f, --34-1 Hl.4-S 61:3-0-J. 3-

) 43.000 660.00 o .. o o.o 597,00 33000,00 614.Al o.o 1'>15.0J J • I, J 3,77 !34<:;2.46 25998,'i 
43,000 660.00 o .. 0 o.o 597,00 48000.00 fil 7.8?. o.o fil8.n5 1 • c:;7 4.21 20?70.36 38313,7 

- -4-J-.000- -- -~ -0 111..-0- - 0----0- -~.-0-0 5-5000.00 - - - -f>--1-9-.-l-2- - - --0----0-- ----"-J._q___ :¼-- - - - 1.,2 -4-. 3'• 234-6S-. l l-A451,1.R 
\ 43.000 660.00 o .. 0 o.o 597.00 74000.00 623,71 o.o 623.92 1. 10 4. '26 35004.20 '70542.A 

) 
43,900 2000.00 o .. o 0,0 598,90 33000.00 615.15 o.o 615,31 1. 39 3,46 15970.1',7 2796A.4 
-4-3.~00 2000.00 o .. o 0.-0- 598.90 4800~00 -618.l§ 0 .-0-- ~~34- -!-.-~ ---- 3. 9,, -- 23 32~-25 •+1543.1-
43.900 2000.00 o .. 0 o.o 598.90 55000.00 619.44 o.o fil9.1'>4 1. 30 1.97 2661'>2.09 •+8241.? 

) 43.900 2000.00 0., 0 o.o 598.90 74000.00 623.94 o.o 1'>24.12 O.QS 3.93 3907?.74 75802.1 

44.D-OO - -1-300.(l-O 0 ,0 -0. 0 - -600.(UL -330-0-0 .0 0- - -6-1-S-3 '.l- - - -0.0--- -4-l ~~ -l-.N>---- ------¾-~- -16--0-39- 7 fl :?.-54a-4 ___ g_1 
44.000 1300.00 0 0 o.o 600.00 48000.00 f,)8,31 o.o 618,52 1.50 3.93 24995.?5 39197.Q• 

) 44.000 1300.00 0 0 o.o 600.00 55000.00 619,f.2 o.o f.19.81 1.42 4.02 29004.96 •+6139.6 44.000 1300,00 0 0 o.o 600.00 74000.00 624.08 o.o f.24.24 0,98 3,87 43972,41 '74741,7 
- - --- --- -- - - - - -- - --

44,100 2200.00 0 0 o.o 600,00 33000.0(1 615,71 o,o I'> I 5, PS 1, 38 1,36 19146,20 ;?8096, I 
) 44.100 2200.00 0 0 o.o 600.00 48000.00 6]8.67 o.o I'> 1 A. 83 1 • ?8 3,67 ?8254,f,? •+246f>. r 44. 100 2200.00 0 0 o.o f>00.00 55000.00 619.94 o.n 620.J) 1.23 1.7A 325JA.19 •+9641. f> 44.,_l 00 2200400 o •. o 0. 0 - 600.00 7401)_£1.00 6?4.:3-l o.o -- 624-45 0 ~8-1'-- -- - --3-.-61- 478R7.25 79374.? 

) 44.900 3600.00 0 •. 0 o.o 600.00 33000.00 616.24 o.o 616. 40 1 .68 3.49 180A0.99 ;?5449. ?' 
44.900 3600.00 0 .. o o.o 600.00 48000.00 619.l'i o.o 619.3? J .52 1.81 ?6296.75 38902.1 J,4-.900 3600.00 o .. o o.o 600.00 550-00.00 - 62_(). 40 o.o -62n.ss J.45 3492 3-0100.59 •~5642.,-
44.900 3600.00 o .. o o.o 600.00 74000.00 624,63 o.o 1'>24.7P. 1.04 3.A5 43077.n4 72564,f, 

) 
45.000 1600.00 0 ,, 0 o.o f>00.00 33000.00 616.50 o.o 1',)6.67 1.68 3.45 1525A.?6 ;~5454. 7 45.000_ 16011.00 . o"o o.o 600.00 4S1l00_.oo _ 619.39 0.0- - 6 l 'l.5-9 - - -1 .J,J,,__ - __ 3---S5 236J6-.-32 3-7462._ 
45.000 1600.00 0., 0 o.o 600.00 ssooo.oo 6?0.63 o.o 620.A3 1.59 3.97 27559.52 •+3550 ·"' 

) 45.000 1600.00 0., 0 o.o 600.00 74000.00 624.AO o.o f>24.9A I • 2 0 1.94 40746.70 67511.9 

_ 45.100 2300.00 o .. o _o. o 5994-80 33£1011. 0 0 6 H,.a:z_ o.u 6l-7.Jl3 1.48 - 3---32 -l-60:11 .37 ;271.59. 1 
45.100 2300.00 0., 0 o.o 599.80 48000.00 6]9.75 o.o f.19.93 I .48 1.73 2'i736.3A 394A? • _ 

J 45.100 2300.00 o.o o.o 599.80 55000.00 6?0.9A n.o f.21.17 l , 44 3.A4 29863.60 •!i58QO .4 
45.100 2300.00 0 ., 0 o.o 599.AO 74000.00 6?5.05 o.o 1'>25. ?? 1 , l 0 3.82 43616.06 70613.f-. 

599~60 
- - -

?.90 22646.75 31875."' 45.200 2950.00 0 •. 0 o.o 33000.00 617.28 o.o 617.39 l • o 7 
} 45.200 2950.00 0 ,, 0 o.o 599.60 48000.00 f.?O. l'i o.o 620.2A l • 0 7 3.24 3?.53A.97 •!i6415.? 

45.200 2950.00 0 ,, 0 o.o 599.60 55000.00 6?1.37 o.o 621.50 I , 0 I', 1.36 3684().04 153514.J 
45.200- 2-950.00 o •. o 0 .,_O 599.60 74000.00 625.35 - o. 0 625.4A O.A5 3.42 51295.33 B0087 ., 

' 
) 45.900 2150.00 0., 0 o.o 599.30 33000.00 617,5? o.o 1'>17.f.2 I.OB 2.AJ 2?214.9? '31750.4 

45.900 2150.00 0 .. o o.o 599.30 48000.00 6?0.39 o.o 620.51 1.13 3.23 29297.11 ••5202. 45 .91l_O 21511.00 o.,o JJ_. 0 - _sq9 .3-o_ _s5_()_Q_Q.JJ D 62L.b0 _ 11. 0 621 • 74 1.1 .. 3.39 32344.62 Sl-555., 
45.900 2150.00 0 ., 0 o.o 599.30 74000.00 6?5.54 n.o f.25.f>A 0,98 3.57 42414.A7 74597 • I 

) 
46.000 1500.00 0 ., 0 o.o 599.40 33000.00 ~7.61'> o.o 617.Al 1 ,44 3.25 15124.04 ;~7453. - ~1lJlJ)_ __ j_Sj)_{I_._OfJ o.,o n.n -599.40 4BOOJl.OO o~s2 0 4 ()_ h2D.71 1.52 _3.75 21212.24 :38936.; 
46.000 1500.00 0 •· 0 o.o 599.40 55000.00 f.?l,74 o.o 621. Q4 l,<;3 3.94 238??.74 ,,4413.: 
46.000 1500.00 0 •· 0 o.o 599.40 74000.00 6?5.64 o. o 6;><; • Af-. 1, 3? 4. 14 32549.74 64338. I 



) 

) 

) 

) 

) 

) 

) 

, 
) 

) 

, 
) 

) 

) 

) 

) 

I' 

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

SECNO XLCH ELTRD ELLC FLMIN Q 

46-100 --- l50ll~.oo __ __ Jl,Q__ _Q. 0 599~60 .. _ 33 o_o_o__. D 0 
46-100 1500-00 0-0 o.o 599-60 48000-00 
46-100 1500-00 o.o o.o <;99-60 55000-00 
46-100 1500-00 o.o o.o 599-60 74000,00 

--~-- ----- -- ~--
-33000 .oo-46-200 1850,00 0-0 o.o 599-70 

46-200 1850-00 0-0 o.o c;99.70 48000-00 
46-200 1850-00 0,0 o.o 599-70 55000-00 

- - ---- -- -~-46-200 - .. 1_ss_o__._Q_{) _ 0-0 .. 11. 0 - _ 59-9-70 740DO._QO _ 

47,000 2350,00 0,0 o.o 600,00 33000,00 
47,000 2350,00 o.o o.o 1\00,00 48000,00 

-------- 47,000 2350, Q_Q ___ -- _Q.1) _ _Q~ .. _6{tQ_.__Q0 - SSll0_Q. 0 n__ 
47,000 2350,00 0,0 o.o 600,00 74000,00 

47-100 2200,00 0,0 o.o ti00,00 32400,00 
--------- 1.;_:z. l on ___ 2200. Q__Q_ .. j)__. o__ _()__. _Q - 6 {t_(J__. 0.0 .. 42lOLD__Q 

47-100 2200-00 0,0 o.o 600,00 54000-00 
47-100 2200-00 0,0 o.o ti00,00 72700,00 

4:Z.900 550.00 _____ o_. o _ Q_JL_ -- __5_9£__..b__Q____ 308 o_o _ _.__o_Q 
47.900 550,00 0,0 o.o 598.60 44900.00 
47,900 550,00 o.o o.o 598,60 51400.00 
47,900 550,00 o.o o.o 598,60 72700,00 

---- --
49,000 -1650,00 -- -0 .1f - o-. (j - - -597,30 3 .. 0800,0_0_ 
49,000 1650,00 o.o o.o 597,30 44900.00 
49,000 1650,00 o.o o.o 597,30 51400,00 

------ -- ____ 4.9 • 0 0 0 --- 1-65.Q__.J) Q - - 0,0 ------- Jj__.__Q -- - __5_2_2.311 _u:zoo.oo __ 

-------

--- ---

---- --

49,100 56,00 
49.}00 56,00 
42.100 ____ 5fuJHL 
49,100 56, 00 

50,100 415,00 
--~ :+8t----m~%8- --

50,100 

so .2on_ __ 
50,900 
50,900 
50,900 

51,000 
51,000 
51-000 
51.000 

415,00 

21so.oo 
2750,00 
2750,00 
2750,00 

1979,00 
}979,00 
1979,00 
.1219_.__Il_O __ 

2000.00 
2000,00 

~-~£8-

622,50 
622,50 
622,50_ 
622,50 

0,0 
--- .. 0 ._o__ 

o.o 
o.o 

_o_.o 
0,0 
0, 0 
o.o 

-0~0- -

- -- - -

o.o 
o.o o.o .. 
0,0 
o.o 

.. 0,0 __ 
o.o 

621.30 597,30 30800,00 
621.30 597,30 44900,00 
o21_._Jo - _ 5 9-7_._JQ__ 5L4.D o___._o_o 
621,30 597,30 72700,00 

o.o 597,80 30800,00 
o_,_o 591_.._a_o_ - 44-'l_l)__Q_.__QJ)_ --
o.o 597,80 51400.00 
o.o 597,80 72700.00 

- ___1l_.J) J, O O • l O _3JlBJ) Jl .__a 0 
o.o 1',0 0. 10 44900,00 
o.o 600,10 51400,00 
o.o 600,10 72700,00 

o~o -601;To-3osoo.oo 
o.o 
o.o 

_Q__. 0 -

o.o o.o 
O _ _.J) -o.o 

601,70 
601,70 

___ 6_0_1.:zn .. 

600,40 
600,40 
-6.00,40 
600,40 

44900,00 
51400,00 
127DQ,_O_Il_ 

30800,00 
44900,00 
5-1.4_0_0__ .. _0__0 
72700,00 

CWSEL 

617 ~91 
6?0,8/\ 
622,02 
6?5,90 
----------
618,16 
621,07 
622,29 
626-13 

618,38 
1\21,21\ 

- --622~4-7 
6?6, 27 

618,A<=; 
621.74 
622-91', 
li26,71 

-618.96 
621,8h 
6?3,07 
626,78 

619, I I 
621,9<=; 
623, 14 
--6.26,1-7 

619,12 
6?2,21 

_623-55 
626,91 

619,32 
622.54 
6?3,91 
627,40 

_ 6 l 9_._b_i.;__ 
622,89 
624,27 
627,82 

619,87 
623,J;> 
624,49 
628-04 

6?0,00 
623,25 

-- .. 62..4._. 62 _ 
628,17 

CRHJS 

0-0 o.o 
0,0 
o.o 

- ----- - -

0,0 
o.o 
o.o 
o.o 
0,0 
o.o 
0--o--O. 
o.o 

o.o 
o.o o.o 
n.o 

____ o___._o 
o.o o.o o.o 

- o-:o
o.o o.o 
_O~D 

o.o 
o.n .o_. o_ 
o.o 
o.o 
o.o o.o 
o.o 

_ o. 0 
o.o 
() . (\ 
(1. 0 

-o-. 0 
o.o 
o.o _ _ o .• o 
o.o 
o.o 
o. 0 
o.o 

EG 

b-!R.,ro 
6?0,95 
li?2, 18 
ti?6,06 

618,25 
li2!,17 
li2?,40 
6-?h.~5 

61R,'i9 
li2J,<;() 
6.22..-1~-- -
li:?6,54 

619,0? 
- _62J ,9-'<

l\23, Iii 
6?6,91 

- __619-JJL. 
622,03 
i'.23,25 
h26,99 

lil9,39 
l\2?,19 
62:l,64 

.. __ 62_7_.tu..._ 

til9,4l 
622,6<; 

_ 62..4-, 03 
1\27,57 

I\ I 9. 49 
622 .. 75 
6?4.J:l 
li27,70 

__ .. 6L9-.1'& 
li23,0h 
h24,44 
li2A,Ol 

619,96 
6?3,?? 
624,1',0 
62-B..17 

620,12 
l'.23,38 
621,,~Jb... 
l\?8. 34 

!OK*<; 

1 .42 
1,48 
l • 4C,, 
1,2A 

l, 14 
l, I 6 
1,17 
1 • .01-

l, R9 
I, 89 

-- -1-aB-- .. 
1,61 

- - -~---- --

VCH AREA ,OlK 

-- 2,96 l-8843,30 27731,84 
3,4(1 25398,63 39492,f,4 
3,51'. 28279,;>l 45125.A: 
3,74 37816,?5 65357, (\"' 

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

?,68 21222,36 30868,4': 
3,03 2808?.25 44522,li~ 
3,17 31028,06 50948,3 

___ 3---3.3.. ---"0S93..4B 73692,7': 

4,1? 14J6P,16 24004,c;, 
4,63 1939?,?5 34913,9 
4 • a 3 -21s'11 • .o n 411!19-4. 9 
5,04 28479,AO 58357,5, 

3,73 15584,25 24153,4 1,80 
l.BD 
l, 78 
1,49 

- ______ 4.J..9_ _ 21.3.96.7-3 35088,l 
4,3c; 24041i,9? 40435,0 
4,47 32A47,05 5948A,9 

_L,.34 --
l,40 
1, 4 I 
1. 39 

3 , 3 9 ... LZ220~5.. 26t,_l3 a.2 
3,85 ?3426,14 38001,'i 
4,0? 26019,ll 43324,'i 
4.47 33986,64 61601,8 

- --- ------- -~ -~4:-29 --- -il 74.-36 233-45.A. J.74 
2,?6 
2,37 

. -- 2,.62 ·-- . 

1,74 
?,18 
2.26. _ 
2,71 

l ,4h 
L.48 
1.51 
1,5A 

__ n.9o 
0,89 
0 0 87 
0,86 

o-. 76 
0,74 
0,73 
Q. ]_f:, __ 

0,77 
n.11 

- ..a_._ 7-6.. . 
0,79 

c;,38 83'il,12 ?9Al\3,?' 
5,71 9941',,4<; 3339?,8 
6, 63, _140_:z4...9_2 __ 44.9.3t,_. 1 

4,29 7181,12 ?338n,F 
5,31 841\2,54 30412,? 
5...61 10259 .. 31 34195,5 
6,69 !37n7,ti5 44187.~ 

:l,49 12021.36 2547n,· 
... 3..-..9J 159oe.oo 36856. 

4,13 17609,<;2 41762,, 
4,75 22137,99 57893, 

- 3.11_ 1.393'+-41 32520. 
3,54 23916,72 47503,· 
3,64 28349,89 55251 , 
4,0(1 3988(),9] 784/lO, 

?,77 22276-.13 35390,, 
3,0A 30711,07 c:;2197,-
3,20 342A5,ll 60232, 
3-.t,_3 _434.94,56 83256. 

?,94 17617,95 35193, 
1,29 ?6547,91 5126'i, 

- _ _.3..._4_} __ J__Q345, BO 59100, 
3,8:l 40]92,97 82000, 



.l.. 
) 

) 

, 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

SECNO 

- --- -- -- ------- -S-1-.---9-0--0---
51. 900 
51.900 
51.9(10 

XLCH 

---Z6-0.0--.-.0-0- - - -
2600.00 
2600.00 
2600.00 

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

ELTRD 
- 1)-0 .. 

o.o 
o.o 
o.o 

ELLC 
-- - ~ -

o.o 
o.o o.o 

ELMIN Q CIIISEL CPJW<; EG 1 OK<><; 

-- ----S-99...-2-0 -~-- -~Q--..-2+------- ~--0--------- - --bU...--43--
599.20 44900.00 623.45 o.o 621.71 
599.20 51400.00 624.8? o.o 625.07 
599.20 72700.00 628.37 O.O 6?A.66 

VCH /\REI> .OlK 

------ -- ------- - --- - ··-------- -- ------ ---- ------· - ---- ---- -------~ - ------ ------- -- - ------- ·---- ~- - -- - - -- ------- -
52.000 2000.00 o.o o.o 597.90 30800.00 6?0.53 
52.000 2000.00 o.o o.o 597.90 44900.00 6?3.72 
52.000 2000.00 o.o o.o 597.90 51400.00 625.06 

.52 • .o.oo. . -2 .0 0.0..0R - . o. 0-. o.o. _5.9.7...9-0- -:7210.0.M- {>~ll.--

o.o f,20.Af, ?,04 4,66 7S51.19 2157g,4, 
o.o l',24,12 ? , 1 l 5.3? 1420A, 13 30874,3 o.o 6?5,48 2.08 c:;,c;n 17099.43 35671.? 
o .• ~ €.~.~ · 2~()8 . .. ~-.~ l • 7-6 50-4-32.? 

52.100 1900.00 o.o o.o 598.00 30800.00 fl21,01 
52.100 1900.00 o.o o.o 59A.OO 44900.00 624.25 

---~1-0-0-- J. 900---0-0-- .0..0. . --~O - _SJ,$ ..o.o.. !H.4-0-0 .--()..0 . .t,~5-9-
52.100 1900.00 o.o o.o 598.00 72700.00 629.15 

o.n fl21,lfl 1 • 1 cl 3.45 1528R,n7 ?A915. J 
o.o fl24.4J I • J 3 J.86 21549.13 42170,3 

.. ()..--0 -- --f>Z.S.1.P.- - •-l-.-12 - -· ,, • O!--- 242-5-9-. f>f>-- 4-848 o. l 
o.o fl2g,37 l , l 7 4.52 3150?.64 67205.n 

52. 9iHi 3iOO.OO o.o o.o 598.iO 30800.00 62).'.V, 
sz...so.o 1.1.00 .• 00. . o.o. o.. 0- -~-1.0 -44.9.0-0--. 0.0 .. .62 4..--hl . 
52.900 3100.00 o.o o.o 598.10 51400.00 625.9c; 
52.900 3100,00 o.o o.o 598.10 72700.00 6;>9.51 

o.o 6?).45 0.87 2,89 21615,;>6 12960.6 
0..0 · - .-f.;?4..-1.l · ~tH -- -~.;>;>- 2~7~•-04 4fHl24,0-
0.(l 6?6,06 o.A7 3,35 31781,19 s5013,µ 
o.o 629,66 n,92 1,8~ 398Jg.53 75598,l 

- --- - ·-· - . -· -53-+-0.0 0 -1400..00 - 0 .o. - . 0 .o ---.598,20 .J 0800...0.0. . .. ~...4!'c-
53.000 1400.00 o.o o.o 598,20 44900.00 624.70 -=~ nnn 1.1.nn nn n n n n enc ~n ~, .1.nn nn 626.04 ::>.)•VVU J.""'uu.u,, v,v V • \I :r,o.c.v :,1..,vv.vv 
53,000 1400,00 o.o o.o 598.20 72700,00 629.61 

. ()..ti .. - - .42.!~s.+--.-· 4..-il4----.~+,L-.2--l-124..S~-J-3.S2!lo5 
0,0 624+µ4 O.R9 3,58 27740,23 47488,7' 
.-. n L,..,, 'In ""',....,_ ... ...,,,. -,,,..,,...,. ~n r--...-. .... ~ .., 
v. u ocn.1~ 11.""11 -'• ,~ JULl-"11 •'+'J -,..,~C""•, 
O.O 6?9,An 1.00 4.34 37813,04 72738,~ 



II ~ 11~1~!~1 ~lill 
00BREAK00 

1) COUNTY: 

2) STUDY NAME: 

3) WATt::KCOURSE: 

4) DOCUMENT TYPE: 

00>1113~800 
1111 11111111111111111111111111 IIIIII IIIIII IIIII IIIIII _ 

IIII IIII IIII Ill ml IIIII IIII IIIIII IIIIII IIIII IIIIII 



~- ' :~t ·_ 
,l: ,-
,, .. 

........ 
.,.-._ 
' -

l: 
~-' 

'· 
I 

" ,-

, 

D 
FLOOD HAZARD STUDY 

_ ._:,~1-.,)'1, ... , • _ • 
.... ~"-~~..:-,_ .,_ -·· 

ROGUE RIVER 

ICENT COUNTY, MICHIGAN 
AU8UST 1981 

• 

,., 
\ 

CONTENTS 

WSP 2 RUN 

~ - -
PREPARED BY 

U.S. Depertment of Agrlc111tur• 
loll ColtMrvetloa Service 
Eoat Lon•lntt I Mlchtgon 

~\ 
'v 

f\ ~ 
rv 

\ 



1 

11 G '-t • 3 bib.'t luO~E, 
• .J T:. ..)L [ 1 oop 7 

-~.:TIO\ 10.co ')coo-,. 
o.uo 6:7.u 1.00 i 620 --~ 

'1uo.o b20.52 1 O.:i6'1 
2uo.oo 620.05 300.00 620.ll 400.00 ~20.3~ r'. 50J.00 h20. • 92 .. 

6 21 • <t 1 1au.aa 0

021.81 600.uu ,, 
&oo.oo 022.31 900.00 b22.e4l 951.00 62!..10 

t '"""" 
' 

951.1 020.'t 9 55.6 609.9 965.o 6 o s .ja 
', b G • D cU6 .:l 990.0 608.1 9136 • 0 607.2. 1 lOOLl'i 
1 0 0 J .. U 607.~ 1000.5 611 .a 1005.5 611.,9 ;10LC15 
1017.0 bll.~ 1035.0 610.0 1043. 0 608.R .~lC[)C,'16 
l O :::iQ • U D.'.i fl e2 105C • 0 6 0 8 ... 1 06 l. 0 f 08 .ti ti O Cc" 7 lOh,.O 6 LI cj • .1.. 10~0.o 609.o 1091?.8 b09. 1t) ~ l'LL18 
11 ~ '+ • 3 6;•b etf 1105. 0 623.19 1200.0 621.q9 o.1C~C0.9 

1.:.cu.00 021.S--; l'I00e0Ci 620.9':I 1500.00 f;~O • '+9 ' ' ,, • ! 

( lau0.00 t,~c.11 1700.00 020.0i 1800.0C· fo2t.el ~:. 
l:.JCw. 0 6.2V.'31 2COJ.O t.21.21 2001.0 027.0 t'icoc,2• 

_',1LTAcL[ ' ! ' I ,. 
: :..cH l O • 0 1 I • 0 50.:J so.a ',! HOU: 
~ l., CH 2 ~. ,,(J 0. (, lCOJ,2 

, ·- t.CH 10.0 1, I. 0 l U 7C • 0 890.0 

; "''· .! 7. qo •2.e 
_AC•· 1 U .i 0 1.0 BBO.O 860.Q 101b1 
- .., ~. t ,r l;:; .. 1 D l N 265.o 1 ill O 2, 
' t .... _, ~ 0 • lJ d 2.0 0.05 101cl-;.

1 

_ C' ~ ', T 1 0 ol U 2 C 350.0 101·04: 
v .. Ll_)L .en 2.:5 .04 6. • C3 Hl05 
- ::, ' : d l G • 1 0 3 N 600.U 1(,11J6' 

L LJ~ Ci. 1.,., 10107 
' . , TU'~ 1C.10 : 1 C --H 

G .. Ci 0 b32 • 04 ~C .Q0 020.23, 100.00 ' 1tl9.1~ 
20ll.OO bl9.0'+ 250.do l:d6."'f 2&5.00 bJ3.73 
2.10.00 61.5.'.)4 2 80 • 0 0 612.64 290.00 E-12-.t-4 
300.00 612 .4ti 310.00 612.34 320.0C 1612.2~ ! 330.00 613.23 340.00 Cl 13.34 3 '+ 4 • 0 0 '61.3.14 
3~u.uo 617.7.3 'tOLJ .oo 617.23 soo.oo ,617.73 

.I 
517-00 bl3.3't 573.00 625.84 58t1.CO jS27oS4 
bOJ.00 62,0 • "14 

, .J .. ,1_ l E 
_, '::f-. 1 C • 1 3 1.0 800.0 bBO.O 'I l 01 ~ l 

t : '7 < 1 0 • l 0 +;;: • l 

':I 
l Cl :02. 

':.... :. ~ l O •'JD l • [l "so.a '180 .o I C0 ,P 1 
. : ., i:. • 1 l U • ':i 0 l N 200.0 1 lt' p 2 
,' t, L' ':. 0 • l 1) l '.)GO 3 

-= , t..; r 1 Q ~ '-j J 2 N. 50 0 ~ g 1 f!:11j 1t 
V ,-,Ll,[ 0 • 0 9 1.3 0.07 1 • ':rb5 

- - C: •,t 'II T l O • '1 0 3 Ill 1025.0 10cp6 
,; l..Ll t. a • l :> 1 (.1'? (I 7 
- -

~ , T lJ.':,0 4 C 113 5. 0 ii...., IJ C 
• ,, l _;;:.. • U b ;.s .04 ,6. .03 . ', 1 C = t, 9 

--::;•,e~T 10.90 5 Ill I 1165. 0 
'' 

1u~o10 
. ,; c.:__ul 0.12 •,, 1 ~,c:011 

__,t_.: TI tlN 10•90 i : u-12 
o.oo 641.70 35 • 0~ f,24.20 50.00 ;623.20 

7 0 • U 0 619.70 1co.oo ti2a.1u 200.0,q .f20.fll 
300.00 6~2.8.:i ti-CO.OU LI.:.;:. D:: soei.oc t:Ll.L.: 
f.(;:J.(.0 b22.1! 6~2.0G r.. 1 :J.53 677.GC t.111 • .:c 
b h ¼ • 0 0 f,] t: • I- :, 6'• 2 • 0 'I t. 1 f< • G J 7 0 r, • 0 0 f 1..,. <:.,c 
r u~.~1') [17.1: {'" CJ • C C C •, lCt'.!G.•:c f 1 r ,. 7 r I I 

' - ' '• " V 
~ r, ~.::. • [ '1 ' ' 7 • lti.~.,. ; l • 'I . ,, .. . I 

t ' 



' t I! { 

! HI 
1060.00 616.48 1oeo.a: 616.78 1100.00 ;616.'tf1 

{ 11 1120.00 6!,.~ • 78 1130.0 616.39 11,;~.oo lt,J7 .39 
llbO.oo b,rn • 2d 11'6=:i eO l 633.a~ ' i . I 

I ~OT AOL[ 
I~ i I• 

109:3! 
• I ~•E. ACH 10 .9 3 1.0 130. 0 130.0 i ,;, ' ,::: ACH 2 10.90 o.o 

I f; 1 OS~f I, t OA U 11.00 2.60 so.a so.a 110,0,1 
lPR 11 .oo A 1.0 ,.3. 0 ) 

l', 11(1102 I' 
; ,1 1 l 

,, IE R bl5.3 2.3 616.9 2.3 j •, 1n10~ 
,, I 

.,I ~UE!-! 629. • b2b•8 28.(1 Q.6 2.6 ' 
11 (j:.J It '. 

1.317.7 6,9.8 1317.9 625.2 l 't6't. 9 630 io 11olotj ' 
1 .. 11 • 7 634.C 

I: :::11 i I •:\JT ABLE j 
::c T lOt>J 11.00 ' ,110 •- I I 

( o. a a 633.0 1.0 629 .s 7 100.0 62 8 ~ 7 :i_;I 110 q : I 

200.00 626,.57 300e0Ll i,26,. 27 ;oo.oo ,r'b25el7 .r, I , I 
soo.oo 624.29 559.0~ b23e79 5D6e00 ,623.79 

: ' 11 :;12.00 623.69 600 .o, t2:i.1'l 100.00 £22.69 I' ' I aco.oo :i22.79 900.0u 622.79 1000.00 /b2.3 • 09 , ' ' I 

11 DO. G 0 023.65 1200.0 624 .5 b 1 277. 0 626•5 ,' 1100
1

,~~ 

1317. 7 629.6 1320.5 623.3 1323.9 623 .'1 i 1100 1151 

1339.0 616.u 13'+2.0 616 • 1 13'18.0 615 • 7 ',i 110 •ii ~1 
136';1.Q ti 1 '+ .'9 1385.0 6l't .2 1397.0 615.11 

1: 1100:1,I 
l'+l::l.O 610.:l 11.tl5.0 617.3 1,3a.o bl8.•l 11 (I C,•1 d 
1 '+bl• 0 626. 0 1'+64.0 628.1 l't71.7 63't .6 \., 11 a 011 'SI 
151..:'.0 633.7 1s5o.o 635 • f3 )11100·~0 

,-'.OT ABLE J. . 
,.( ,:1, 

,[ ACH 11.01 1.0 so.a 50.0 ,! .; 110;~1 
~. [,:, CH 2 1 0 .':HI o.o i' r 110:1~ 
,,:::: A. CH A-11.01 1 • D 't O O • ;o a. 

,, 
f.l " ;,, ', ~ACH 2 10.90 o., !, .', R2I ,._ A Cl1 11.02 1.0 30 • .o 1 o a. a " R3 

~,1 •· :f<lf; .,:: G ""LUT 11 • 0 2 1 N -29.0 'I VALUE 0 • (J ':;I fl RS 
, 1_G!1UJT 11.02 2 C 35.0 t. R61 

' ,V hLU[ • G 6 z.s .o, ~- • 03 ~•i In 
:::; ir n 11 .02 3 N ~sc.o •,' ~ s· 
Vt.. LU( a • o '7 \, ' ,K 9

1 ' 
., 

.:i::::::: i I ON 11 • 0 2 I,, r-- 1 o: 
-780. 638. •0 -7 2 G • 62.3.80 -680. 623.[lQ ' ~1 '::i A:1 

-Soll• t-2 3 • ., U -'+ b:i • li2 ... 2u -300. f-~~ '+ .:~ C ' 11 -iso. 6.::4.UO -1&,. 62 ... • t, C -BO• b:::, :~o R 12. 
-t SI t :_, '+ • 2. 0 -2 J. bl7.2:0 -10. 616,'loO ' 1 ' 
0. blt.00 20. E:.ll.,.$0 25. 61Y.GO 

I. f 1 ~I 
35. c:,;__ '+. u 0 12u. 623.30 140. b~3;50 ~ 151, 
190. 6i+O.LIO f,., 1,6'! 

.;DTABLE R 1 71 

( [ACH 11. a 3 1.0 29C.o 250.0 eiol 
5: 4CH , 10.90 + 1. (, 1 u:':'.-2: 

• ". A (H 11 .os 1 • ' 450. ,. :. 0 • I r( 1'}' 
~A.Ch 2 1 0 • 9 0 1.50 

,. 
"ea 

:ACH 11 • 0 6 1.0 100. IO C. \ Rid 
:.GMErn 11.06 1 N 7'+6. u t'l~a 

J'✓ ALU[ o.o9 1:, R/,!j 
.. : ,,J /",E ~. T C •' k2• 11 • 0 6 2 820.D • 
.VALUE • 0 6 c.5 •• 4 •• .03 F:.~3 
- ~ "',,, C ,\i T 1 1 • G ti , ~ '/70.G I·. f, 2c 
. ,' ALUl 0 • 'j ':I ' F-: '21 

I ' _LCTlOili 11 • Cb 1 r ; t\ 
G • · 1. •.n) oJ. •' _ • i 0 ,' 100 • i 2 3 .. :; L r ~' ', 

e \ 



:,DTASLE 
, f: A CH 
... :CMEffl 
.VA LU[ 
J:C.ME~T 
:v ti LUE 

_:._G/1L,~T 
, V i..LUE 
~ .:i'JEr-..iT 

,'J hl U[ 
_d,/,LiH 
• \

1 AL\J E. 
: .,••,l1•JT 

JlCTJGN 

L"JDTAC:LE 
cACH 

.,.:"ACrt 2 
:::ti.CH 
~G"'.[tH 

. I AL Ut. 
_,~:,M(NT 
.~, ;..LuL 

[GME.~Jl 
• W ~LU[ 

',,::: \J h£NT 
,Vf..LUE 
:cCTION 

,:JLJTABLE 
-,,:::A CH 
; [ A CH 2 
r(:::: A CH 
-'.ACH 2 
, :._ A CH 
:t..Gt\Lr~T 
,VALU:":: 
,f G,~t.,Jl 

, J"L u• 

2 I 0. 
5 ,o. 
746. 
7 'C!0. 
0.? 0. 
970. 

llolO 
11.10 
0.09 
11•10 
0 o O ~ 
llolO 
0.09 
11. 1 a 
0 • 1 5 
1 1 • l 0 
o O 6 
11.10 

11.10 
OoOO 

200000 
500.00 
74tuDD 
11:10.00 
820000 
900000 

1000000 

11. 1 3 
llolO 
lleb-0 
11.60 
a. 09 
11.6 0 
006 
11 • 6 0 
0. Qq 

11.60 
0 • 15 

11. 60 
OoOO 

200000 
3 e Oo o o 
420000 
,60000 
'77000 
700.Q.0 

901000 

11063 
11 060 
11 08 l 
ll •H 
11 .a 3 
llo83 
0 • 0 Sr 
11 •b j 

o C n 

624.20 300. 
624.&0 600. 
624.80 750. 
618.60 eoo. 
623.50 900. 
640.00 

Io 0 
l 
1.3 
2 

55000 
N 
0.01 
N 

3 
1.3 
4 

5 
2o5 
6 

637.93 
62, o 22 
b~"I, .6.3 
b24.36 
618.56 
620036 
622086 
b't2.0b 

N 
0 • 01 
N 

C 
ot4 
N 

60 .a o 
3 00 .o 0 
600.00 
7SO.OO 
800.00 
8 30 o O 0 
918.00 

1.0 aoo.o 

I. 0 
I 

136000 
N 

2 
2o5 
3 
lo3 

• 
6"t4. 19 
&29.09 
625.0b 
622.66 
622056 
b27.77 
{_ > '7 u ,c 
c.:. I• "'D 

64&.0 

C 
.04 
N 
o.cn 
N 

o\6 • 0 0 
3 00 o O 0 
390oDD 
4400D0 
470.DO 
5000D0 
8CCl.OO 

1.0 soo.o 

1.0 9JO. 
-0.50 
1.0 100. 
1 N 

2 C 
2.s .ozt 

62b.10 400. 
623.80 700. 
622.90 760. 
619.20 810. 
622.90 918. 

"a o. o 
IOOoO 

200 o 0 

500 .o 

7't6 .o 

83300 
6. • 03 
1000.0 

623.72 
b26.13 
&23.7l 
&2lol7 
&19.17 
621027 
6 23. 77 

660 • 0 

1280.0 
377 .o 

477 • 0 
6 • • 0 :5 
700.0 

901.0 

630.79 
630.09 
623.5& 
62J .96 
b23o86 
629.6t:i 
G29.l~ 

soo.o 

aoo. 

100. 
260. 

330.0 
60 003 

100000 
~oo.oo 
100.ao 
760000 
s1ooao 
83 3 • 00 
970.GO 

100.00 
377.00 
400.00 
450000 
'72000 
600.00 

' 625 .. 20 
ti 24- ~b 0 
62 0 ,o 0 
619.80 
62 3 e;8 0 

,,623.63 
6 25 .22 
162ilt.56 
1619.% 
'bl9.77 
'623.4b 
,6;19.% 
I 

J629.6':I 

1
627."tB 
~23.77 
622.lb 
'62 ~.of 
r't ,' ;:, • :_." 

, C • ' 
j(.. ;._--,, • ., ' 

I 

R~ll 
R13 t I 
R,3f 
R3} 
R:3 4-
R 3; 

R35~ 
111'01 
111'0 i 
1110~ 

111 ~ I 
111:ii 
116:o I 
ll6,02 
1160~ 
1H04 
llLO~ 
llo,qi, 
1Hq1 

I 
I ' ' 

I 
I 

( 



)::IJ'"IENT lJ .83 3 N 890 • ;. :4 5 I 
~•J A LUE 0.09 1'H 
3LCTION 11.8 3 'R,.1t5 

o. 6'tO.OO 20 • 632 • 0 p '190 • E:..31.100 R~6 
25 o. 631.00 2£0. &21.so 290 • b2"'.,BO I': S.7, 
300. 624.30 310. 625 .o 0 325 • 626.'00 t ~,q 8, 
:!. 3 0. 628.10 35 0. 629.20 360. 631.50 I, R'~9 
'+'+ o. t.32.00 590. 632.00 690. 631.100 R~O 
790. 63 l. 0 0 89D. 632-•0 9 70 • 636.JO R 51 ·.1 

:..\i)TA8LC R5~A 
-,,~ A CH 11.90 1.0 81 o. 100. R~2' 
>"::Gt-'::..•~ T 11.90 I N IB8 • 0 ' l 1 l.J02 
,\/ A.L<JE 0.15 11q{l.3 

... ::.s-..,['H 11.90 2 C 300 .o 11 gp" 
.,.;._LL,[ .Ob 2.5 • o• b• • 03 1 ir-·;()5 ( 

• 
~ ~Jr,t:•n 11.90 ~ ~ 730.0 !J 1:906 I 
,'✓ ALUE 0.10 1190 7 

.., : ,, ·~!._\IT 11. 9 0 • N 13 06• 0 11':? osl 
.'.' t. LU[ a. 15 'I lbQ9' 
,LCTION 11.90 

' 
''90-IQ, 

0 • 0 0 64 l. 22 17.00 633.42 130.00 631.2? 
188.00 633.32 200.00 628.72 210.00 ~627 .22 
220.00 626.42 230.00 625.52 240.00 l625e22 
250.00 626.32 2 63 • 0 D 627.52 269.00 ;E,28 .63 
212.00 62'3.82 300 .o 0 630.32 311.00 633.63 

I 330.GO '6.34,.0l 430.00 633.31 530.CC ,633.31 I 

630.00 632 .. 61 730.00 6 32. 21 830.00 !6S3 .4.q ' ' I 
93 0. 0 0 637.75 1030.00 636.•• 1130.00 ),!2.9~ ,, :! 1230.00 638 • 51 13 06 .o 0 640.51 \ _';)TABLE 

,':JAL 12 • (I 0 2.1 so.a 50.0 12ooi 
.PR 12.00 A 3. 0 3.0 120,02, 
?I [ R D 25. 3 2.. 1 628.l 2.7 12003 
i.,l "< LIER 636.8 6.36.7 o.o 0.6 2.7 I _ 120,0•1 

210.00 6 '+ 0 • .3 210. 5 636-i ~ i2.0 636 -~ 12 0[) ~':l 
3 5b. 0 636 .6 397.5 636•8 3 98.0 6"11 .. 0 1200r-6 

:'ll • TAULE 12007 
',,~TIO~ 12 • 00 I 200-8 

o.o b':10 • 0 1.0 6"1"1•7 3"1. 0 642 .'.,6 1200,i 
13'1. 0 639 .4 110.0 639.0 2 70 • 0 640.f ,120010 
271. 0 634.5 213.0 63't.1 2 80 • 0 630 .. . :2eo11' 
285.0 629.5 291.0 6~7.9 3 03.0 625.6 1<00~2 
31 7. 0 331.o 625•9 :~~ ::; ! 6£5•1 34~.o , 12(01.5 
35ti • 0 627.8 311.0 628.7 3 87 .o I ,120 • 1• 
395.0 633.2 3~7.0 633.2 398.0 fi4 l •;O 12001; 
't .3 3 • 0 638 .1, ,q.33.5 638.0 434 • 0 637.8 12oa'16 

534.00 636 • 83 6 3,q • 0 0 635.50 734.00 f:35.59 
I I ( 834.00 635 • 79 9 34 • 00 6 35 • 79 1034.00 635.79 I I I 

1134.0_0 635.'?0 1234.00 63~.79 1334.00 ~35.6'- ' 
15:i •• 0 6J6.~ 1550.1 650.0 

,, 
120021 . ,, 

_,,JTABL[ 
' r 

1
::: ACH 12 .o 3 1.0 so.a :so.a I '' 120'31 'I 

'c ACH 2 I 2. I 0 o.o I ' ' 12032' I J 
•. ~ Ar U 1 " , n . n , 1 1 n n 11nn n I , 'J. 1 n, ,_ .. ,.,..., .I..:: .... u HU ... .a."' u • V ~,LUU• U . .>.L.I V-1 

..,::: GM[i.JT 12.1 0 l N ,' 4Js. a 121p 
,VALUE 0.12 1agi, 
;::: ::i-ME"-ll 12.10 2 C 538.0 121 ,.,, 
, VALUE • a 6 2.5 .o. 6. .03 12101 
_[( ~•;::r, T 12. 1. a 3 N 985.0 ' 1:::106 
',V ,:.,LUE 0.) .::' i l ? 1 O 7 

, 
' ,, 



~cCTION 

:.\DTA~LE 
'.': A Cf-I 
-,:::ACH 2 

E.ACH 
·:::;f",t.'H 
,,; AL UL 
. :_:,;"-'[\IT 
, ,J AL'J[ 

'LG"U.T 
' \J ;.Lur: 
.:::CTIGN 

C:'1:Jl ACLE 

,[ AC.H 2 

,VALJE 
:"G"-'EtH 

, J ALUC: 
,.::_ :.'-1':N T 

f r, • TABLE 
L:)MHENT 
1 :::ACH 
<~CH 2 

,JALUE 
.,C::G..,.EfH 
,VALUE 
'': GMEr..lT 
,V L.LUE 
_[C 1 ION 

12.1c 
o.oo 

2B5.00 
~.s.oo 
1170.00 
505.00 
:>32.00 
585.00 
785.00 

12.13 1.0 

644 • 72 
6:fa.53 
63 0 • 90 
627.01 
628 • lS 
633.57 
633 • 88 
640.5, 

85. ll J 
~85 .o l 
't50 e0 I 

I.I 85 • 0 1 
515.0J 
538.0J 
635.0' 
885.0J 

12.10 +2.e 
12110. 0 

1120. 0 
N 

12.30 
12.30 
0.12 
12.JO 
o.oo 
12.:rn 
0.15 

12 • ,o 
c.oo 

55.00 
70.00 

130.00 
160.00 
3 oo.o 0 

12 • .53 
12.30 
1:2..30 
12 .~o 

12.50 .o. 
12.50 
0 • 12 

12 • 50 
o.oo 

200.00 
500.00 
aoo.oo 
B70.00 
900.00 
930.00 

1.0 
1 

C 
.04 
N 

653.65 10.01 
6.38.15 62.0, 

632.95 l'tOeO, 
633.05, 167.0 I 
641.85 400.t, 

1.0 B•o.o 
+O • IS 
1.0 120.0 
1 N 

2 
2.5 
3 

657.85 
046.25 
642.83 
f.42.22 
63~.IS 
b3~o39 
6-Sf).os 

C .o. 
N 

67 .o. 
3 00 .o 
600 .o 
823 • 0 
88D • 0 
91~ • 0 
933.0' 

20 FT NOTE 1S DUE TO SlDEe0AR 
12.:11 1.0 2400.0 
12.so +s.2 
12.70 1.D 2081.i.O 
12.70 1 N 
0 • 15 
12.10 
oOb 
12.70 
o.oq 

12.10 
o.oo 

3 co .o 0 
365.00 
41:,.00 

2 

665.53 
654 .43 

C 
.o• 
N 

1 00 .o, 
3 44 .a 
3 7':J 11 0 
435.0 

6Jl.BJ 
b 3 q. .Jt 3,, 

.~a.so 
628.30 
629.68 
636.18 
636.18 
642.35 

1120.0 

96 • .o 
62.0 

16• .o 
6. 0 • 03 
500 .o 

648.75 
633.85 
632.05 
b.53.05 
638.95 
646.75 

aoa.o 

•BO.a 
aaa.o 

930.0 
6. .03 
9BJ.O 

653.65 
64!..45 
641.•3 
6•2.83 
b3 •• ]8 
634.58 
63&.31:J 

176 o. a 

l 84 O. C 
355 .o 

485.0 
6. .03 
520.0 

€i49.23-
u'18.93 

185.00 
'138.0,0 
455.00 
495.00 
525.00 
545.00 
685.00 
985.00 

35. 00 
63.00 

110.00 
150.CO 
200.00 
500.00 

100.00 
400.00 
700.00 
867.00 
a~o.oo 
927.00 
983.00 

200.00 
355.00 

I ,, ,, 

)b32o93 
}635.30 
,\628.20 
i627.3B 
,63 C .97 
16~3.68 
:~~5.47 

1644.35 

• 

' l 

! 
,;6 • 8.75 
,633.45 

,, 
I, 

,, .. 
'1 

~ 
•' ,, 
', 
,, 
I I 

l·.•a.75 
16 .. 3.35 
:o4J.JJ 

1

1
iE,36.2~ 
b33.5B 

'" 34.48 
't-36.98 

,, ,, 

I 
1f55.43 

t:2·~~ io-,c,;.,~• 
,f_.q El, l:J3 
I 

,1j 

:, 

~ •' 

123fh 
125:J< 
12:::0 1 
12502 

f i 
~' i2:i031 
;I 12:::• 11,

1 

!"' 12~,05 
\ 12::. 106 
r,,l 12507, 
;a2sa-~ 1 
•.12 5 o-.~ 
ii, ,, 
' 

I 
! 

I 
( 

( 



FEMA Engineering Library 

Digitized Data Index 
CID:260248 

ommuity:ADA, TOWNSHIP OF (KENT COUNTY, 

I 0514199 
County:KENT COUNTY 

State:MICHIGAN 

ase Number: Effective Date: 

Description:1. Study Contents:18. Misc. ref.: Other federal agency reports 

Revision Status: 

Flooding Source(s): 

otes:FLOOD PLAIN INFORMATION GRAND AND TORNAPPLE RIVERS<BR>ADA TOWNSHIP, KENT COUNTY, 
ICHIGAN<BR><BR>1974 

Scanned by: Scan Date: 

OC Staff: QC Date:

flD:260248 

FEMA Engineering Library 

Digitized Data Index 

Community:ADA, TOWNSHIP OF (l<ENT COUMTY, 
MICHIGAN) 11111111111111111111111111111111 IIIII IIII IIII 

0514199 
@ounty:KENT COUNTY 

!5tate:MICHIGAN 

!Case Number: !Effective Date: 

joescription :1. Study Contents: 18. Misc. ref.: Other federal agency reports 

!Revision Status: 

Flooding Source(s): 

Notes:FLOOD PLAIN INFORMATION GRAND AND TORNAPPLE RIVERS<BR>ADA TOWNSHIP, KENT COUNTY, 
MICHIGAN<BR><BR> 197 4 

Scanned by: Scan Date: 

QC Staff: QC Date: 



I .,_ 

.. 

FLOOD PLAIN INFiORMATION 

GRAND AND THORNAPPLE RIVERS 

ADA TOWNSHIP, KENT COUNTY, MICHIGAN 

I 

PREPARED FOR 

WATER RESOURCES COMMISSION 
MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

AND 

GRAND RIVER WATERSHED COUNCIL 

BY 

CORPS OF ENGINEERS, U.S. ARMY 
DETROIT DISTRICT 

1974 

-.... 



CONTENTS 

Page 

PREFACE 

BACKGROUND INFORMATION 1 
Settlement I 
The Stream and Its Valley I 

Developments in the Flood Plain 3 

FLOOD SITUATION 4 

Data Sources and Records 4 

Flood Season and Flood Characteristics 5 
Factors Affecting Flooding and Its Impact 6 

Obstructions to floodflows 6 

Flood damage prevention measures 6 

Flood warning and forecasting services 7 
Flood fighting and emergency evacuation plans 7 

PAST FLOODS II 
Summary of Historical Floods II 

Flood Records II 

Flood Descriptions II 

March 1904 Flood II 

June 1905 Flood II 
March 1942 Flood 12 

April 1947 Flood 12 

March 1948 Flood 12 

April 1960 Flood 13 

FUTURE FLOODS 17 

Intermediate Regional Flood 17 

Standard Project Flood 17 

Frequency of Future Floods 20 

Hazards of Large Floods 20 

Flooded areas and flood damages 20 

Obstructions 21 

Velocities of flow 22 

Rates of rise and duration of flooding 22 

Photographs of future flood heights 22 

GLOSSARY 28

• 

... 

.... 

CONTENTS 

PREFACE 

BACKGROUND INFORMATION 

Settlement 
The Stream and Its Valley 

Developments in the Flood Plain 

FLOOD SITUATION 

Data Sources and Records 

Flood Season and Flood Characteristics 

Factors Affecting Flooding and Its Impact 

Obstructions to floodflows 

Flood damage prevention measures 

Flood warning and forecasting services 

Flood fighting and emergency evacuation plans 

PAST FLOODS 
Summary of Historical Floods 

Flood Records 

Flood Descriptions 
March 1904 Flood 

June 1905 Flood 

March 1942 Flood 

April 1947 Flood 

March 1948 Flood 

April 1960 Flood 

FUTURE FLOODS 

Intermediate Regional Flood 

Standard Project Flood 

Frequency of Future Floods 

Hazards of Large Floods 

Flooded areas and flood damages 

Obstructions 

Velocities of flow 

Rates of rise and duration of flooding 

Photographs of future flood heights 

GLOSSARY 

Page 

I 

I 

3 

4 

4 

5 
6 

6 

6 

7 
7 

II 

II 

II 
II 

II 

II 

12 

12 

12 

13 

17 

17 
17 

20 
20 
20 
21 

· 22 

22 

22 

28 



CONTENTS (Continued) 

TABLES 

Table Page 
I Drainage Areas 3 

2 Flood Crest Stages (Grand River at Fulton Street 

Gage, Grand Rapids, Michigan) 5 
3 Peak Flows for Intermediate Regional and Standard 

Project floods 18 
4 Flood Elevations (Grand River at M-21 Highway Bridge, 

Ada, Michigan) 19 
5 Elevation Data (Bridges Across The Grand and Thornapple 

Rivers, Ada Township, Michigan) 23 
6 Rates of Rise and Duration (Grand River at M-21 Highway 

Bridge, Ada, Michigan) 23 

PLATES 

Plate 

I Grand River Basin Map Follows Table of Contents 

2 Flood Limit and Index Map 

3-7 Flooded Areas At end of report 

8-9 High Water Profiles 
10 Selected Cross Sections

' 

' 

I 

:: 

' 

' 

Table 
I 

2 

CONTENTS (Continued) 

TABLES 

Drainage Areas 
Flood Crest Stages (Grand River at Fulton Street 

Gage, Grand Rapids, Michigan) 
3 Peak Flows for Intermediate Regional and Standard 

4 

Project floods 
Flood Elevations (Grand River at M-21 Highway Bridge, 

Ada, Michigan) 
5 Elevation Data (Bridges Across The Grand and Thornapple 

6 

Plate 

Rivers, Ada Township, Michigan) 
Rates of Rise and Duration (Grand River at M-21 Highway 

Bridge, Ada, Michigan) 

PLATES 

Page 
3 

5 

18 

19 

23 

23 

I 

2 
3-7 

8-9 

10 

Grand River Basin Map Follows Table of Contents 

Flood Limit and Index Map} 
Flooded Areas 
High Water Profiles 
Selected Cross Sections 

At end of report 

., 



CONTENTS (Continued) 

FIGURES 

Figure Page 

I Knapp Street Bridge at mile 56.47 of Grand River 8 
2 M-21 Highway Bridge at mile 62.14 of Grand River 8 
3 Thornapple River Drive Bridge at mile 0.64 

of Thornapple River 9 
4 Covered Bridge at mile 0.70 of Thornapple River 9 
5 Grand Trunk Western Railroad bridge at mile 0.73 of 

Thornapple River 10 
6 Dam at mile 0.85 of Thornapple River 10 

7-9 Flood Scenes in Ada during the March 1948 Flood 14-16 
10 Flood heights on right bank at upstream side of 

Knapp Road Bridge over the Grand River 24 
11 Flood heights on left bank at downstream side of M-21 

Highway Bridge over the Grand River 25 
12 Flood heights on right bank at downstream side of 

Thornapple River Drive Bridge over the Thornapple River 26 
13 Flood heights at building in park along right bank of 

Thornapple River downstream of the Covered Bridge 27

CONTENTS (Continued) 

FIGURES 

Figure Page 

I Knapp Street Bridge at mile 56.47 of Grand River 8 

2 M-21 Highway Bridge at mile 62. 14 of Grand River 8 
.... 

3 Thornapple River Drive Bridge at mile 0.64 

of Thornapple River 9 

4 Covered Bridge at mile 0.70 of Thornapple River 9 

5 Grand Trunk Western Railroad bridge at mile 0.73 of 

Thornapple River 10 
6 Dam at mile 0.85 of Thornapple River 10 

7-9 Flood Scenes in Ada during the March 1948 Flood 14- 16 

10 Flood heights on right bank at upstream side of 

Knapp Road Bridge over the Grand River 24 

II Flood heights on left bank at downstream side of M-21 

Highway Bridge over the Grand River 25 

12 Flood heights on right bank at downstream side of 

Thornapple River Drive Bridge over the Thornapple River 26 

13 Flood heights at building in park along right bank of 

Thornapple River downstream of the Covered Bridge 27 



MUCOSTA CO. ISAELLA CO. LS CO.  

NEWAveO CO. L ""- --- - -- - *- -
.(0**:......  

* ** *_ ._ * 

-00% 

MUS EACSSOCOECODBY PST SUDIE 

ON, *K.  

446 

eo s000"sr 

aEPnTMNTon HE RM 

AETND, M ICHLNEN 

FL O PLAINNI INF MA IO 

GRARADDRRVERRBASS 

%CAL S 0 1 IE 

AO N R DL B O..T m.  

oPLATE I 

tasMA (OT1 A DRATIDS QLINTA CCO.MI 

0OTTAWA CD*9 

:11 * owt&awo REACH4ES COVEREDBYPSSTDE 

* mOOW tesmag REACH COVEMED BYTIIRPR 

*~ 0 *0 ** 0GRAND RIVER BASI 

ALLEGAN CO. 
.L* 

*6ARRY CO. CATONI co, 

A~*am *9 *o 

EALaAustoo Co. CA CO.  
sames DEPARTMENT Of TEAM 

us~~nenage ~DETROIT DISTRICT, CORPS F*NIER 

* DETROIT, MACatA 

FLOOD PL AIN INFOMTO 

**, *G.RANYD RIVER AI 

SCALE MI5 

useaons o. ** sawesco.1974 
WILLSOALE~~PAT CO e, 651N O

e WMIT! CLOUD 

NEWAYIO co. 

- .. 

ALL[GAN CO. 

• 

L MECOSTA 

--

• 

=1· · 
·•. • • • •• • • 

IIALAMAZOO CO. 

co. filOUIIO CO. 

MILLSDAL[ CO. 

• ...... co . 

......... co. 

LI.AWII CO. 

REACHES COVERED BY PAST STUDIES 

REACH COVERED BY THIS REPORT 

e • • • •• GRANO RIVER BASIN ' 

co . 

co. 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS ·oF,•ENGINEERS 

DETROIT, MICHIGAN 

FLOOD PLAIN INFORMATION 

G.RA~D RIVER BAS IN 

SCALE 5 o . 5 10 ~ MILES 

1974 

PLATE 



PREFACE 

The portion of the Grand River flood plain covered by this report is the ninth of a series 

completed for the Basin at large. It is the fifth to be completed by the Corps of Engineers and 
other agencies for the metropolitan Grand Rapids area. It extends 10.6 miles along the Grand 
River upstream from the Cannon-Ada Township line (mile 54.7) through the communities of 
Ada and Ada Township to the Cascade-Ada Township line (mile 65.3); and 1.7 miles along the 

Thornapple River from its mouth upstream to the Cascade-Ada Township line, (mile 1.7). In 

all, an area of some 4,600 square miles, approximately 2,950,000 acres, of heavily populated 

area of the southcentral portion of the lower peninsula of Michigan is drained by this reach.  

Rainfall, runoff records and flood history have been studied and data developed so as to reflect 

the physical and hydrologic characteristics of the Basin in evaluating occurrence and magnitude 

of future floods.  

This report has been prepared because a knowledge of flood potential and its hazards is an 

essential ingredient of comprehensive land-use planning and management decisions concerning 

flood plain utilization. It will not only assist local authorities and residents to better understand 

the causes of their flood problems, but will also provide necessary guidance in determining the 

best use of flood prone lands along the Grand and Thornapple Rivers in Ada Township, 
focusing attention on these irreplaceable natural resources and their environmental qualities.  

This report contains very useful information including maps, profiles, photographs, and 

cross sections. They not only easily identify the extent of the flooding that has been experienced, 

but more important can, with sound engineering judgement, be projected to reflect increased 

flooding that may be encountered with future development. It is readily seen that by knowing 

past as well as future potential flood outlines, we are able to establish limits of permissible 

encroachment as well as minimum elevations for any use, particularly for habitable living 

space.  

This report does not predict floods nor make specific recommendations for resolving flood 

problems. Its primary purpose is to indicate probable risk of recurrent flooding, thereby 

providing the basis for further study and planning so as to minimize vulnerability to flood 

damages. In this way, it guards against undesirable development within the designated flood 

plain. Appropriate control and guidance can take one of two directions or a combination of 

both. Where the area along the river banks is occupied by existing structures, this report will 

assist local authorities to determine to what extent the construction of flood protection works 

(structural) and/ or floodproofing may be desirable. If on the other hand, the flood plain is free 

of encumberances, the report provides the data for the development of a comprehensive plan 

for the wise and economical use of the flood plain, including the application of stringent zoning 

and subdivision regulations (non-structural measures). In this manner it promotes the use of 

this area in its natural habitat or open space such as for recreation. This approach normally 

constitutes the most beneficial combination of cost and amenities that can be appreciated.  

Unfortunately, conditions of advanced development normally makes mandatory a mixture of 

restrictions for both present and future use. The final solution can embody a combination of 

structural and non-structural alternatives.  
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The Michigan Department of Natural Resources and the Grand River Watershed Council 

subscribe to the concept that flood plains must be preserved for their most compatible uses.  

Present State enabling legislation provides the Department of Natural Resources with the 

responsibility and authority to regulate all development in flood plains. These are intended only 

as minimum requirements. Counties, cities and villages have been given the responsibility to 

enact, administer, and enforce reasonable and effective flood plain zoning ordinances: 

The Subdivision Control Act of 1967 (Act 288, Public Acts of 1967) requires that 

preliminary plats be submitted to the Michigan Department of Natural Resources 

for review and determination of flood plain limits. Iffound suitable for residential 

development, the plat will be approved and minimum building elevations specified.  

The Flood Plain Occupation Act, Act 245, Public Acts of 1929 as amended (Act 

167, Public Acts of 1968), requires that a permit be obtainedfrom the Department 

of Natural Resources before filling or occupying the flood plain, or altering the 

channel of any watercourse. Its purpose is to assure that the channels and the 

floodway portions of the flood plain are free of interference or obstructions which 

will cause undue restriction offlood carrying capacities.  

This report was prepared at the request of the Grand River Watershed Council through the 

Michigan Department of Natural Resources, under the continuing authority provided in 

Section 206 of the 1960 Flood Control Act (PL 86-645), as amended. This Agency and the 

Bureau of Water Management, Michigan Department of Natural Resources will make this 

information available to all interested agencies, Federal, State and local as well as individuals.  

Upon further request, the Detroit District, Corps of Engineers will provide technical assistance 

in the interpretation and use of the data presented as well as further assistance including the 

development of additional technical information where necessary.  
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BACKGROUND INFORMATION 

Settlement 
In the early organization of the State, particularly at the close of the Territorial days, the 

counties formed principalities in themselves. The Territorial Legislature, in March 1831 
partitioned the lands adjoining the Grand River into counties, decreeing that all of the territory, 
comprising the sixteen most southerly townships, be designated "Kent" County. In 1840, 
several settlers, who had located in the adjoining Oceana County to the north, petitioned the 
Legislature to take eight townships from that area, and attach them to Kent, thus forming the 
northerly portion of Kent County. Ada Township was incorporated under authority of the Act 
of March 6, 1938. It originally embraced a large tract of land which now includes the adjacent 
townships of Cascade and Caledonia.  

Very early in its history, it was evident that the mouth of the Thornapple River was a 
most desirable location, because of the available water resources. The building of the Village of 
Ada, undertaken simultaneously with the settlement of the township, was a notable failure.  
Lucius Lyon was among the early owners of township land. His purchase of some 1000 acres 
along the Thornapple is now the Village of Ada. Unfortunately, he was overtaken by the 
financial failures of 1837, and his banker, a Mr. Bronson, became owner of the wonderful 
village that was to be. Mr. Bronson died almost immediately leaving his estate to an infant heir.  
Purchasers of lots could not obtain titles, and all was brought to a standstill for over 20 years 
until the estate was probated.  

Ada's "rediscovery" in the 1960's would have brought a smile of appreciation from Rix 
Robinson who first discovered Ada as an ideal place for his home and business 142 years ago. In 
the years after Robinson disappeared from the Grand Valley scene, Ada lost its head start as a 
center of west Michigan commerce and trade to a settlement around the rapids, 10 miles to the 
west which prospered and became the City of Grand Rapids.  

After the 1940 census, the quickening pattern of metropolitan growth of Grand Rapids 
pointed once again in the direction of Ada Township. Since then the spreading metropolitan 
growth pattern has been multiplying with each successive year. In 1940, Ada Township had a 
population of 1491. In 1960 the Federal census showed the township had nearly doubled in 
population to 2887. Voter registrations in 1963 indicated that the township had another 
population increase of about 50 percent in the period between 1960 and 1963. Today it is about 
4500.  

The Stream and Its Valley 
The Grand River Basin drains an area of about 5,572 square miles of southern and 

central Michigan, of which some 4,500 square miles, about 80 percent lie upstream of Ada 
Township.  

The Grand River flows generally north to northwesterly throughout most of the reach 
covered by this report. The Thornapple River flows northerly thru Ada. The drainage area of 
the Grand River above the lower limit of this study is approximately 4,600 square miles. It is 
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population increase of about 50 percent in the period between 1960 and 1963. Today it is about 
4500. 
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Township. 

The Grand River flows generally north to northwesterly throughout most of the reach 
covered by this report. The Thornapple River flows northerly thru Ada. The drainage area of 
the Grand River above the lower limit of this study is approximately 4,600 square miles. It is 



bounded on the north by the Muskegon River and the Saginaw River Watersheds, and on the 

south by the Kalamazoo River Watershed. The Grand River Basin includes all or part of 

nineteen counties, Plate 1.  

The flood plain of the Grand River in Ada Township is used principally for agricultural 

purposes. The area is mostly pasture, farm land and wooded areas. The Village of Ada lies 

primarily on the left bank of the Grand River with the majority of the commercial and 

residential establishments centered along the Thornapple River, approximately one-half mile 

upstream from its confluence with the Grand River. The plant and distribution center of the 

Amway Corporation is located on the north side of State Highway M-21, adjoining the Grand 

River.  

The valley floor of the lower Grand River Basin westward from the city of lonia is flat, 

gently sloping to Lake Michigan. In Ada Township, the flood plain extends for a distance of 

one-half mile beyond the river banks. Beyond the valley floor, which is one-half mile to one mile 

wide, rise the rolling hills of glacially deposited sands and gravels. In the immediate vicinity of 

Ada Township, the topography ranges from and elevation of 615 feet along the flood plain of 

Grand River to 840 feet in the nearby hills.  

The Grand River varies in width from 350 to 500 feet as it passes through Ada Township.  

Stream banks vary from an average elevation of 610 feet in the downstream portion of the 

township to an elevation of about 620 feet in the upstream portion of the township for a fall of 

10 feet in about 10.6 miles or about one foot per mile. The relatively flat gradient retards flow, 

increasing the possibility of flooding. Two highway bridges span the Grand River within the 

project area.  

Three bridges span the Thornapple River within a distance of about 600 feet in the 

Village of Ada. The Thornapple River Drive Bridge is located at river mile 0.64. A covered 

bridge which dates back to the early 1900's is located at river mile 0.70. This bridge was closed to 

auto traffic in 1930. Today it is used by Ada residents as a shortcut to a recreation park. The 

third bridge, located at river mile 0.73, is the Grand Trunk Western Railroad bridge.  

A dam, located on the Thornapple River about 4500 feet upstream from its mouth, 

maintains a head of about 22 feet during low water conditions. The Thornapple River averages 

about 100 feet in width downstream of the dam, with stream banks varying between elevation 

616 to 624 feet. The pool maintained by the dam averages about 1200 feet wide at an elevation of 

about 636 feet.  

The Grand River is fed by seven major tributaries: the Rogue, Flat, and Maple Rivers 

entering from the north, the Thornapple entering from the south, and the Lookingglass, Red 

Cedar and Portage Rivers entering from the east. The drainage areas of these tributaries are 

261, 556, 970, 875, 312, 462 and 182 square miles, respectively, comprising 65 percent of the 

total drainage area of the Basin (Plate 1). Of these only the Thornapple River joins the Grand 

River within the study limit. Drainage areas pertinent to Ada Township are shown in Table 1.  
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Development in the Flood Plain 

The flooded areas of this report are shown on the 5 sheets, Plates 3 through 7, and 
the Index Map, Plate 2. They are mostly pasture, farm land and wooded areas, with some 
commercial and residential development along the Thornapple River and are traversed by 
bridges and their approach roads.  

TABLE 1 

DRAINAGE AREAS IN THE WATERSHED OF THE GRAND RIVER 

Mile Drainage 
Above Area 

Stream Location Mouth sq. miles 

Grand River At Mouth 0.0 5,572 

At U.S.G.S. Gage 
near Fulton Street 41.0 4,900 

At Cannon-Ada 
Township Line 54.7 4,600 (1) 

Above Thornapple 
River 62.2 3,700(1) 

At Cascade-Ada 
Township Line 63.3 3,600 (1) 

Thornapple River At Mouth 0.0 875 

At U.S.G.S. Gage - 773 

(1) Approximate 
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FLOOD SITUATION 

Data Sources and Records 
A National Weather Service Stream gage was recently established at the M-21 Highway 

Bridge in Ada. However, there is not a U.S. Geological Survey (U.S.G.S.) gaging station within 

Ada Township. The U.S.G.S. station nearest to Ada is on the Thornapple River in NW 1/4 sec.  

22, T5N, R OW, on the right bank 200 feetdownstream from the Labarge powerplant, 2.3 miles 

northeast of Caledonia, and 3.3 miles downstream from the Coldwater River confluence. The 

drainage area of the Thornapple River at the gage is 773 square miles. Continuous records are 

available for the periods October 1930 to September 1938 and from October 1951 to date.  

The nearest U.S.G.S. gage on the Grand River is located in Grand Rapids. Records of 

river stages and discharges for this gage have been maintained since March 1901 when a staff 

gage was installed by the U.S.G.S. 500 feet downstream of the Fulton Street Bridge until 

August 1918. From August 1918 to October 1930 the U.S.G.S. did not have a gage at Grand 

Rapids; however, flood heights and discharges were estimated by U.S.G.S. based on the U.S.  

Weather Bureau, Pearl Street gage. From October 1930 to October 1953 a water-stage recorder 

was installed I mile downstream of the sewage pumping station at a datum 2.99 feet higher than 

the present datum. In October 1953, the U.S.G.S. installed a graphic water-stage recorder 500 

feet upstream from the Fulton Street Bridge at the present datum of 585.70 feet, replacing it 

with a digital water-stage recorder in September 1964.  

To supplement the records at the gaging stations, newspaper files, historical documents 

and records were searched for information concerning past floods. These records have 

developed a knowledge of floods which have occurred on the Grand and Thornapple Rivers in 

Ada Township. The following paragraphs summarize significant findings, discussed in more 

detail in succeeding sections of this report.  

Maps prepared for this report were based on U.S. Geological Survey quadrangle sheets 

entitled, "Rockford, Michigan", dated 1967, "Grand Rapids East, Michigan", dated 1967 and 

"Lowell, Michigan", dated 1918. A topographic map of parts of Sec. 33, 34 and 35, T7N, R 10W, 

Ada Township was also used to develop the base maps for this report. Channel cross sections 

and bridge data were obtained from field surveys performed by the Detroit District personnel.  

Table 2 lists crest stages and discharges for the known floods exceeding flood stage of 18 

feet at the gaging station on the Grand River 500 feet upstream of Fulton Street Bridge in Grand 

Rapids. It is assumed that these events also caused some flooding in Ada Township.  
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TABLE 2 

FLOOD CREST ELEVATIONS ABOVE FLOOD STAGE 
1901-1918 and 1930-1972 

This table includes all known floods above flood stage of 18 feet (603.70 feet) at 
the U.S. Geological Survey gaging station at Grand Rapids near Fulton Street. Drainage 
area = 4,900 square miles. Zero of gage = 585.70 feet above mean sea level, U.S.G.S.  
Datum of 1929.  

Between August 1918 and October 1930, flood heights and discharges were estimated 
by U. S.G. S., based on the U. S. Weather Bureau gage at Pearl Street. None of these 
exceeded 18 feet.  

Date of Crest Gage Heights-Stage Discharge 
feet cfs 

March 28, 1904 22.5 54,000 
June 9, 1905 21.6 50,200 
April 7, 1912 19.20 30,600 
March 30, 1916 18.90 30,600 
March 20, 1942 18.12 34,000 
April 9, 1947 19.42 38,600 
March 23, 1948 20.02 42,200 
April 3, 1960 19.25 31,800 

Flood Seasons and Flood Characteristics 
Generally, crucial flood periods occur with heavy winter and spring rains coupled with 

snowmelt. The most notable floods have been experienced when frontal storms of great 
intensity, lengthy duration, and wide-spread areal extent occur over the Grand River Basin 
when infiltration conditions are conducive to high rates of runoff, i.e. imperviousness due to 
penetrating frost.  
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Factors Affecting Flooding and Its Impact 

Obstructions to Floodflows - Natural obstructions to floods such as trees, brush and 

other rank growth impede flows, creating backwater and increased flood heights and velocities.  

Man-made encroachments such as dams, bridges and culverts can magnify the problem causing 

more extensive flooding than would otherwise occur. Trees and other debris may be washed 

away and carried downstream to collect at bridges and other obstructions to flow. As flood 

flows increase, masses of debris can break loose, releasing a wall of water surging downstream 

until another obstruction is encountered. Debris may collect against a bridge until the load 

exceeds its structural capacity, causing severe damage or destruction. Erosive velocities at 

culverts and bridge piers and approaches can also undercut foundations causing their collapse.  

Increased flood stages due to the formation of ice jams in winter months have been observed at 

the U.S.G.S. gage on the Grand River at Grand Rapids.  

As it is impossible to predict the extent or location of debris accumulation, none is 

assumed to clog any of the bridge or culvert openings in the development of the flood profiles.  

The Grand River and Thornapple River are spanned by 5 bridges. Pertinent information 

on all bridges and culverts can be found in Table 5. Many of these bridges obstruct floodflow, as 

is shown by the abrupt changes in the flood profiles.  

A dam, located on the Thornapple River at mile 0.85, is operated and maintained by the 

Kent County Drain Commissioner for the Thornapple Association. The spillway consist of 

four bays with the two outer bays 26 feet wide and the inner bays 22 feet. The tainter gates are 10 

feet high and when closed, the top of the gates are at an elevation of 636.0 feet U.S.G.S. datum.  

A pool elevation of 636.0 is maintained automatically during periods of excess runoff until the 

capacity of the spillway is exceeded. The dam which was rebuilt in the early thirties was used for 

power generation until 1969. It is presently used for recreation and aesthetic which adds to the 

environmental quality of the area. During low flow conditions, the dam maintains a pool about 

22 feet above the water surface elevations downstream of the dam. The pool elevation is 

automatically regulated during periods of high runoff. The 1948 flood reached an estimated 

elevation of 629.7 feet and 637.2 feet on the downstream and upstream sides, respectively.  

Flood Damage Prevention Measures - There are no Federal or non-Federal flood 

control projects on either the Grand or Thornapple in Ada Township.  

Chapter XV titled "Flood Zones" of the Ada Township zoning ordinance, adopted 

October 10, 1966 regulates the construction, building and/ or occupancy of residential buildings 

in those areas along the rivers and streams or other designated areas subject to inundation, 

provided, however, that normal uses may be permitted if the lowest floor is built on a level 1.0 

foot above the record (regulatory) flood level.  
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Flood Warning and Forecasting Services - The National Weather Service provides a 

river and flood forecast and warning service for the Grand River Basin through its offices at 

Lansing and Grand Rapids. A network of twenty river and rainfall stations telephonically 

report recorded rainfall, snowmelt, or river stage information every six hours to centralized 

locations.The Grand River Basin is well within the effective range of modem Weather 

Surveillance Radar (WSR-57) at Chicago and Detroit. In addition, supplemental equipment 

(WSR-3) is operated at Flint and Muskegon, Michigan and Fort Wayne, Indiana.  

Other special forecasting services, including quantitative precipitation forecasts and 

severe weather warnings, are rendered by local Weather Service Offices. Commercial radio and 

television stations and State Police have a 24 hour telephone or operator line teletype warning 

service to the National Weather Service. This permits broadcasting of information on areas of 

intense precipitation and potential flooding.  

Flood Fighting and Emergency Evacuation Plans - Although there are no formal 

flood fighting or emergency evacuation plans for the Grand Rapids Metropolitan Area, which 

includes Ada Township, provisions for alerting area residents and coordinating operations of 

township and county public service agencies in time of emergency are accomplished through the 

Kent County Civil Defense Office. This office maintains close communication with the local 

Office of the National Weather Service and establishes a "flood watch" during the early stages 

of a flood threat. Local residents are warned by radio broadcast of impending highwater 

conditions. A National Weather Service stream gage was recently established at the M-21 

Highway Bridge in Ada, Michigan, to assist in forecasting river stages in the Grand Rapids 

area. When flooding is imminent, local residents are advised by a mobile public announcement 

system operated by the Kent County Sheriffs Department, to evacuate the area. Subsequent 

flood fighting, evacuation, and rescue activities are coordinated by the Kent County Civil 

Defense Office with local public agencies.  
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FIGURE I - Knapp Street Bridge at Mile 56A7 of Grand River 

FIGURE 2 - M-21 Highway Bridge at Mile 62.14 of Grand River 
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FIGURE 1 - Knapp Street Bridge at Mile 56.47 of Grand River 

FIGURE 2 - M-21 Highway Bridge at Mile 62.14 of Grand River 
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FIGURE 3 - Thornapple River Drive Bridge at Mile 0.64 of Thornapple River 

FIGURE 4 - Covered Bridge at Mile 0.70 of-Thornapple River 
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FIGURE 4 - Covered Bridge at Mile 0.70 of-Thornapple River 
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FIGURE 5 - Grand Trunk Western Railroad Bridge at Mile 0.73 of Thornapple River 

FIGURE 6 - Thornapple River Dam at Mile 0.85 of Thornapple River 
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FIGURES - Grand Trunk Western Railroad Bridge at Mile 0.73 of Thornapple River 

FIGURE 6 -. Thornapple River Dam at Mile 0.8S of Thornapple River 
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PAST FLOODS.  

Summary of Historical Floods 
The greatest flood on the Grand River in Ada Township during the past 100 years 

occurred in March 1904. Newspapers pointed out the disastrous proportions of this flood and 

leave no doubt that it was far greater than any known to the oldest residents at that time. The 

second highest flood occurring June 1905 was within 0.9 foot of the March 1904 flood. The 

modern day flood of record, the March 1948 flood was within 2.5 feet of the 1904 flood. Other 

large floods in the Grand Rapids Metropolitan Area are recorded for March 1942, April 1947, 

and April 1960. These floods were about 4.4, 3.1, and 3.3 feet lower, respectively, than the 

March 1904 flood.  

Flood Records 
Information on historical floods in the Grand Rapids Metropolitan Area was obtained 

from stream gaging stations maintained by the U.S. Geological Survey in Grand Rapids. From 

August 1918 to October 1930, the U.S. Geological Survey did not have a gage at Grand Rapids, 

however, the National Weather Service maintained a record of gage heights. High water marks 

were obtained through residents along the streams and research of newspaper files and 

historical documents.  

Flood Descriptions 
Newspaper accounts, historical records and field investigations of past floods have not 

only provided information of inestimable value in preparing this study, but make interesting 

and exciting reading as shown by eyewitness reports. Unfortunately, newspaper coverage of 

actual flooding in Ada Township is non-existent, due to the overshadowing effects of flood 

damage in the more densely populated areas of Grand Rapids. However, the severity and 

frequency of flooding in Ada Township is reflected from the following descriptions of known 

large floods that have occurred in Grand Rapids, Michigan and vicinity.  

March 1904 Flood - The greatest known flood occurred at Grand Rapids on March 28, 

1904. During the period March 24-27, rainfall, averaging I inch over the Basin, accompanied 

heavy snow melt producing serious flooding. The peak discharge was 54,000 cubic feet per 

second at Grand Rapids. The duration above flood stage at Grand Rapids was about 10 days. A 
peak discharge of about 52,500 cubic feet per second was estimated for the Grand River in Ada 

Township downstream of the Thornapple River confluence. THE GRAND RAPIDS PRESS, 

March 27, 1904, reads as follows: 

By 2 o'clock water was six inches deep in Front Street at Shawmut Avenue. At this 

time it was impossible for one not provided with a boat or a diving suit topassfrom 

the west bank of the river to the territory bordering John Ball Park.  

The low land along the center of the district was simply a lake.  

The relief work went on all day and early night.  
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June 1905 Flood - The flood of June 9, 1905 was the second greatest flood of record at 
Grand Rapids. The peak discharge was 50,200 cubic feet per second at Grand Rapids. The 
duration above flood stage was 7 days. THE GRAND RAPIDS HERALD, June9, 1905, reads 
as follows: 

Never was a more desperate battle waged against fate than that fought through 
yesterday's 24 hours upon the north end dike. The safety of the entire west side of 
Grand Rapids was at stake.  

Reinforced with countless bags of sand where decay was evident, strengthened by 
the labors of 200 tireless workers, the dike withstood the attack of the elements. It 
beat back the waters. And when night closed in upon the scene ofconflict, it seemed 
that the west side was safe.  

March 1942 Flood - A heavy drifting snow storm occurring over southern -lower 
Michigan, March 8-10, 1942, was followed by several days of thawing temperatures which 
reached the high 40's. This was followed by an intense rainfall which further aggravated the 
already swollen condition of the streams throughout the Grand River Basin. The resulting 
sudden flood peaked at a discharge of 34,000 cubic feet per second, cresting at 18.12 feet at 
Grand Rapids on March 20, 1942.  

April 1947 Flood - The April 1947 flood at Grand Rapids was caused by a statewide 
storm which was centered just south of the Basin. About 9 inches of snow had fallen on the 
Basin two weeks previous to the storm. Temperatures remained at or near freezing until the first 
day of April. Temperatures rose sharply on the 5th to the 60's. Serious flooding conditions 
prevailed as a result of intense rainfall, averaging about 2.4 inches, and accompanying 
snowmelt. On April 9, 1947, a peak discharge of 38,600 cubic feet per second and a crest stage of 
19.42 feet were recorded at Grand Rapids. The Thornapple River at Ada reached an estimated 
peak discharge of 11,200 cubic feet per second on April 8, 1947.  

March 1948 Flood -The last major flood occurred March 21-23, 1948. Prior to the storm 
of March 19-21, 10 inches of snow had accumulated in the Basin. During the storm of March 
19-21, 1.5 inches of rain fell at Grand Rapids with temperatures rising to the 60's. A peak 
discharge of 42,200 cfs and a crest stage of 20.02 feet were recorded at Grand Rapids. For that 
reach of the Grand River in Ada Township downstream of the Thornapple River confluence, an 
estimated peak discharge of 41,000 cubic feet per second was made. The peak discharge for the 
Thornapple River occurring on March 21, 1948 was estimated at 10,250 cubic feet per second.  
Figures 7 thru 9 are views of the flood situation that prevailed in Ada during the March 1948 
flood. THE GRAND RAPIDS PRESS, March 22, 1948, reads as follows: 

Sweating firemen worked Sunday filling sandbags to raise low sectors of the city's 
floodwalls as Grand River flood waters surged into the city limits. The river was 
predicted to reach a crest of 19 feet by Tuesday.  
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We are making preparations for a 19-foot crest... and if the river goes higher than 
that nothing can hold it.  

The city sewage treatment plant on Market Street, SW, stopped operating Sunday 
because flood water had reached the electric motors.  

April 1960 Flood - The only significant flood since 1948 occurred during the period 31 
March to 7 April 1960 and was caused by a combination of melting snow and a quarter inch of 
rain on the 30th and 31st. The Grand River at Grand Rapids cresting on 3 April 1960. at 1:00 
p.m. reached a gage height of 19.25 feet. A discharge of 31,800 cubic feet per second was 
recorded, thus being comparable to many previous floods. The Thornapple River in Ada 
reached an estimated peak discharge of about 6,000 cubic feet per second during this flood.  
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FIGURE 7 - View looking north toward M-21 Highway from property facing Ada Drive about 

midway Thornapple Drive and M-21 Highway during the March 1948 flood.
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FIGURE 7 - View looking north toward M-21 Highway from property facing Ada Drive about 

midway Thornapple Drive and M-21 Highway during the March 1948 flood. 
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FIGURE 8- View along Ada Drive near the intersection of Headly Street during the March 
1948 flood.
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FIGURE 8 - View along Ada Drive near the intersection of Headly Street during the March 
1948 flood. 



FIGURE 9 - View looking at Grand Trunk Western Railroad bridge just downstream of 

Thornapple River Dam during the March 1948 flood.
FIGURE 9 - View looking at Grand Trunk Western Railroad bridge just downstream of 

Thornapple River Dam during the March 1948 flood. 
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FUTURE FLOODS 

This section of the report discusses the Standard Project and the Intermediate Regional 

Floods on the Grand and Thornapple Rivers in Ada Township. Floods of the Standard Project 

size represent a reasonable upper limit of anticipated flooding. Those of the Intermediate 

Regional size represent floods of a lesser magnitude that may reasonably be expected to occur 

more frequently than the Standard Project Flood.  

Another flood commonly referred to is the 50-year frequency flood which in contrast to 

the 100-year frequency flood has a 2 percent chance of occurring in any given year. It may he 

used in lieu of the 100-year frequency flood to establish the lower limit of the regulatory flood.  

Large floods have been experienced in the past over watersheds of other streams in the 

general geographic and physiographic region of this study. Intense storms similar to those 

causing these floods could easily occur over the watershed of the Grand River. In that event, 

floods would be comparable in size with those experienced on neighboring streams. It is 

therefore desirable, in determining future floods for this stream, to consider storms and floods 

that have occurred in the region over watersheds whose topography, watershed cover, and 

physical characteristics are similar.  

Intermediate Regional Flood 

The Intermediate Regional Flood is defined as a flood having an average frequency or 

probability of occurrence of once in 100 years or a flood that has a 1 percent probability of 

occurring in any one year at a designated location. Probability estimates for this study were 

based on statistical analysis of streamflow records available for the Grand River gage in Grand 

Rapids and the Thornapple River gage near Caledonia. The Intermediate Regional Flood 

represents a major flood, although considerably less severe than the Standard Project Flood.  

Peak flows thus developed for the Intermediate Regional Flood at selected locations in the 

study are shown in Table 3.  

Standard Project Flood 

Only in rare instances has a specific stream experienced the largest flood that is likely to 

occur. Severe as the maximum known flood may have been on any given stream, it is commonly 

agreed that a larger flood can occur. The Corps of Engineers, in cooperation with the National 

Weather Service, has made comprehensive studies and investigations based on records of 

experienced storms and floods, evolving a generalized procedure for estimating flood potential.  

These procedures have been used in determining the Standard Project Flood. It is defined as the 

largest flood that can be expected to occur from the most severe combination of meteorological 

and hydrological conditions that is considered reasonably characteristic of the geographical 

region involved. It represents a reasonable upper limit of flooding. It is not practical to assign a 

frequency to the Standard Project Flood because of the somewhat limited data available. The 

magnitude of the Standard Project Flood, reflecting a lesser frequency is represented by a 

recurrence interval well in excess of the Intermediate Regional Flood.  
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Standard Project Flood estimates were made for the Grand River at Grandville during 

the Interim Survey Report Study on Flood Control at Grandville. The value of 151,000 cubic 

feet per second passing the Fulton Street Bridge in Grand Rapids was determined. The 

Standard Project Flood on the Grand River in Ada Township was estimated by subtracting the 

coincidental Rogue River discharge from the peak discharge of 151,000 cubic feet per second, 

arriving at a value of 144,800 cubic feet per second. The Standard Project Flood estimate for the 

Thornapple River was estimated to be 49,300 cfs.  

Comparison of these discharges shown in Table 3 notes that the Standard Project 

discharge for the two rivers varies from approximately 2.5 to 3.4 times the Intermediate 

Regional flow. The relative water surface elevations for the Intermediate Regional Flood and 

the Standard Project Flood are tabulated in Table 4 and are shown on Plates 8 and 9.  

TABLE 3 

PEAK FLOWS FOR INTERMEDIATE REGIONAL AND 

STANDARD PROJECT FLOODS 

Intermediate Standard 
River Drainage Regional Project 

Location Mile Area Flood Flood 
sq mile cfs cfs 

Grand River 
at Ada-Cannon 
Township Line 54.7 4,600 (1) 58,300 144,800 

Grand River 
at Ada-Cascade 
Township Line 63.3 3,600 (1) 50,000 120,000 

Mouth of 
Thornapple River 0.0 875 \ 13,000 49,300 

(1) Approximate 
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The estimated discharge for the March 1948 flood at the U.S. Weather Bureau gage 
located at the downstream side of M-21 Highway Bridge over the Grand River was 40,400 cubic 
feet per second. The estimated discharge for the March 1948 flood on the Thornapple River in 
Ada Township was 10,250 cubic feet per second. Table 4 shows the flood elevation comparisons 
between the March 1948 flood, the 50-year frequency flood, the Intermediate Regional Flood 

and the Standard Project Flood at the Weather Bureau gage on the Grand River and at the 

upstream side of Thornapple River Drive Bridge over the Thornapple River in Ada.  

TABLE 4 

FLOOD ELEVATIONS 

Flood Discharge Elevation 
cfs feet (1) 

GRAND RIVER 

Standard Project 144,800 643.6 
Intermediate Regional 58,300 632.5 
50-Year Frequency 50,700 630.7 
March 1948 40,400 628.4 

THORNAPPLE RIVER 

Standard Project 49,300 644.1 
Intermediate Regional 13,000 633.0 
50-Year Frequency 10,900 631.1 
March 1948 10,250 628.5 

(1) Above mean sea level 
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Frequency of Future Floods 

Water Resource Bulletin No. 15, Dec. 67, "A Uniform Technique for Determining 
Flood Flow Frequencies", provides the basic method, log-Pearson Type III, for determining 
frequency relationships. Its adoption for flood frequency determinations by other Federal and 
State agencies as a basis for flood hazard solutions represents a consensus of agreement by 
recognized experts. A frequency curve of annual peak flows was constructed from gage records 
observed on the Grand River at Grand Rapids. These discharges were then reduced by a 
discharge-drainage area relationship to establish the Intermediate Regional Flood and 50-year 
frequency flood discharges on the Grand River in Ada Township. A frequency curve of annual 
peak flows was also developed from gage records observed on the Thornapple River near 
Caledonia, Michigan. A combination of factors necessary to produce a flood larger than the 
Standard Project Flood is statistically possible. Such an occurrence is referred to as the 
Probable Maximum Flood. Such flood criteria may be significant when an unusually high 
degree of protection is desired against an extremely rare combination of these natural 
phenomena.  

Hazards of Large Floods 
The amount and extent of damage caused by a flood depends upon the limit of the area 

flooded, depth and duration, velocity of flow, rate of rise, and development in the flood plain.  
An Intermediate Regional or Standard Project Flood on either the Grand or Thornapple 
Rivers in Ada Township would result in inundation of residential, commercial, and industrial 
sections of the area. Deep, debris laden floodwater flowing at high velocity would create 
conditions hazardous to persons and vehicles. Floodwater 3 or more feet deep and moving at a 
velocity of at least 3 feet per second, could easily sweep an adult off his feet. Utilities can be 
ruptured by erosive action, thus contaminating domestic water supplies. Sanitary sewers can 
flood causing basement sewage backup. Extended periods of flooding such as that experienced 
in March 1948 create severe hardships. Post-flood structural and sanitary problems, such as 
swelling, warping, settling of buildings and the widespread distribution of polluted debris and 
silt, confront all affected residents. Additionally, medical, fire, and law enforcement emergency 
measures are jeopardized by the disruptive results.  

Flooded Areas and Flood Damages - The areas in Ada Township that would be flooded 
by the Intermediate Regional Flood are shown on Plate 2, which is also an index map to Plates 3 
thru 7. Plates 3 thru 7 outline the approximate areas along the Grand and Thornapple Rivers 
that would be inundated by a recurrence of the March 1948, and an occurrence of the 
Intermediate Regional and the Standard Project Floods. The flooded outlines along the 
tributaries, excluding the Thornapple River, upstream of their confluence represent conditions 
that would prevail during major floods on the Grand River. They do not reflect peak runoff 
conditions of the tributary areas. The actual limits of these overflow areas on the ground may 
differ from those shown on the 10-foot contour interval map scale, therefore, precise plotting of 
boundaries can only be accomplished by applying elevations for specific locations, as shown on 
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the highwater profiles for the Intermediate Regional and Standard Project Floods. The areas 
that would be flooded by the Intermediate Regional and Standard Project Floods include 
commercial, industrial, and residential sections and the associated streets, roads and private 
and public utilities in the proximity of the Grand and Thornapple Rivers in Ada Township.  
Considerable damage to these facilities would occur during an Intermediate Regional Flood.  
The greater width and depth of flooding, as well as increased velocities and longer duration of 
flooding, characteristic of the Standard Project Flood, would not only cause more severe and 
extensive damage, but could endanger the lives of residents. Plates 8 and 9 show the high water 
profiles for the March 1948 flood reconstituted under 1972 conditions, the 50-year frequency 
flood, Intermediate Regional, and the Standard Project Floods. Plate 10 shows cross sections 
that are typical of the Grand and Thornapple Rivers in the reaches investigated. Their locations 
are shown on the flooded outline maps, Plates 3 thru 7. The elevation and extent of overflow of 
the March 1948, the Intermediate Regional and the Standard Project Floods are indicated on 
these sections.  

Obstructions - Two roadway bridges span the Grand River and two roadway bridges 
and one railway bridge span the Thornapple River in Ada Township within the study reach.  
One roadway bridge, the covered bridge, is no longer used for vehicular traffic, but provides 
pedestrian access to a recreation area along the right bank of the Thornapple River. Table 5 lists 
water surface elevations at bridges that may be restrictive during flood periods.  

The Thornapple River Dam, as previously mentioned, is presently used for recreation 
and aesthetic purposes. When flows approach Intermediate Regional and Standard Project 
Flood stage, the water surface above and below the dam will be 638.5 feet and 633.8 feet, 
respectively for the Intermediate Regional Flood and 647.1 feet and 645.7 feet, respectively for 
the Standard Project Flood.  

No other significant structural obstructions to flood flow are located within the study 
reach. However, floating material often catches on bridge piers and low steel further blocking 
waterway openings or clogging the overbanks in wooded areas. Increased flood stages due to 
the formation of ice jams in the winter months have been observed at the U.S.G.S. gage on the 
Grand River at Grand Rapids. The profiles of the Standard Project Flood and the Intermediate 
Regional Flood depend in part upon the degree of destruction or clogging of various bridges 
during the floods. As it is impossible to forecast these events, it was assumed for these flood 
determinations that all bridge structures would stand, and that no clogging would occur.  
Damage to structures from past floods have been minimal; however, damage resulting from an 
occurrence of the Intermediate Regional Flood or Standard Project Flood would be excessive.  
The low steel of all bridges would be submerged by the Intermediate Regional Flood. The 
roadway of all bridges, except the Grand Trunk Railroad, would be inundated by the Standard 

Project Flood.  
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the March 1948, the Intermediate Regional and the Standard Project Floods are indicated on 
these sections. 

Obstructions - Two roadway bridges span the Grand River and two roadway bridges 
and one railway bridge span the Thornapple River in Ada Township within the study reach. 
One roadway bridge, the covered bridge, is no longer used for vehicular traffic, but provides 
pedestrian access to a recreation area along the right bank of the Thornapple River. Table 5 lists 
water surface elevations at bridges that may be restrictive during flood periods. 

The Thornapplt! River Dam, as previously mentioned, is presently used for recreation 
and aesthetic purposes. When flows approach Intermediate Regional and Standard Project 
Flood stage, the water surface above and below the dam will be 638.5 feet and 633.8 feet, 
respectively for the Intermediate Regional Flood and 647. I feet and 645. 7 feet, respectively for 
the Standard Project Flood. 

No other significant structural obstructions to flood flow are located within the study 
reach. However, floating material often catches on bridge piers and low steel further blocking 
waterway openings or clogging the overbanks in wooded areas. Increased flood stages due to 
the formation of ice jams in the winter months have been observed at the U.S.G.S. gage on the 
Grand River at Grand Rapids. The profiles of the Standard Project Flood and the Intermediate 
Regional Flood depend in part upon the degree of destruction or clogging of various bridges 
during the floods. As it is impossible to forecast these events, it was assumed for these flood 

I 

determinations that all bridge structures would stand, and that no clogging would occur. 
Damage to structures from past floods have been minimal; however, damage resulting from an 
occurrence of the Intermediate Regional Flood or Standard Project Flood would be excessive. 
The low steel of all bridges would be submerged by the Intermediate Regional Flood. The 
roadway of all bridges, except the Grand Trunk Railroad, would be inunda ed by the Standard 
Project Flood. 
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Velocities of flow - Water velocities during floods depend largely upon the size and shape 

of the cross section, the condition of the stream, and the bed slope, all of which vary on different 

streams and at different locations on the same streams. During the occurrence of an 

Intermediate Regional Flood, velocities in the main channel of the Grand and Thornapple 

Rivers would range up to 5.9 feet per second and 4.5 feet per second, respectively. Maximum 

average velocities in the overbank areas of both streams are generally less than 0.9 foot per 

second. During an occurrence of the Standard Project Flood, channel velocities would range up 

to 7.6 and 6.1 feet per second for the Grand and Thornapple Rivers, respectively. On the flood 

plain, the maximum average velocity would be about 1.6 and 1.0 feet per second, respectively.  

Water flowing at this rate is capable of causing severe erosion of streambanks and fill around 

bridge abutments and transporting large objects.  

Rates of Rise and Duration of Flooding - A considerable time lag occurs between the 

flood producing storm and the subsequent flood peak arrival in Ada Township. Floods 

generally rise slowly and stay out of banks for long periods of time. Table 6 shows the maximum 

rate of rise, height of rise from critical stage to maximum flood stage, time of rise and duration 

of critical stage for the Intermediate Regional Flood and Standard Project Flood at the U.S.  

Weather Bureau Gage at the downstream side of M-21 Highway Bridge over the Grand River in 

Ada Township.  

Photographs of Future Flood Heights - The levels that would be expected from a 

recurrence of the March 1948 flood and the occurrence of the Intermediate Regional 

Flood at various locations in Ada Township are indicated on the photographs that follow.  
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of the cross section, the condition of the stream, and the bed slope, all of which vary on different 

streams and at different locations on the same streams. During the occurrence of an 

Intermediate Regional Flood, velocities in the main channel of the Grand and Thornapple 

Rivers would range up to 5.9 feet per second and 4.5 feet per second, respectively. Maximum 

average velocities in the overbank areas of both streams are generally less than 0.9 foot per 

second. During an occurrence of the Standard Project Flood, channel velocities would range up 

to 7.6 and 6.1 feet per second for the Grand and Thornapple Rivers, respectively. On the flood 

plain, the maximum average velocity would be about 1.6 and 1.0 feet per second, respectively. 

Water flowing at this rate is capable of causing severe erosion of stream banks and fill around 

bridge abutments and transporting large objects. 

Rates of Rise and Duration of Flooding - A considerable time lag occurs between the 

flood producing storm and the subsequent flood peak arrival in Ada Township. Floods 

generally rise slowly and stay out of banks for long periods of time. Table 6 shows the maximum 

rate of rise, height of rise from critical stage to maximum flood stage, time of rise and duration 

of critical stage for the Intermediate Regional Flood and Standard Project Flood at the U.S. 

Weather Bureau Gage at the downstream side of M-21 Highway Bridge over the Grand River in 

Ada Township. 

Photographs of Future Flood Heights - The levels that would be expected from a 

recurrence of the March 1948 flood and the occurrerice of the Intermediate Regional 

Flood at various locations in Ada Township are indicated on the photographs that follow. 
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TABLE 5 

ELEVATION DATA 
Bridges Across Grand and Thornapple Rivers in Ada Township, Michigan 

Water Surface Elevation (1) 
Miles Intermediate Standard 
Above Underclearance Regional Project 

Identification Mouth Elevation (1) Flood Flood 

GRAND RIVER 

Knapp Street 56.47 626.84 629.5 640.6 

M-21 62.14 630.05 632.8 643.6 

THORNAPPLE RIVER 

Thornapple River Drive 0.64 626.36 633.0 644.1 

Grand River Drive 
(Covered Bridge) 0.70 627.84 632.9 644.1 

Grand Trunk 
Western Railroad 0.73 636.55 633.6 645.4 

(1) Feet above mean sea level 

TABLE 6 

RATES OF RISE AND DURATION 

Maximum Height Time Duration 
Rate of of of of 

Flood Rise Rise Rise Critical Stage 
ft/hr ft hrs hrs 

Intermediate Regional 0.18 9.2 44 98 

Standard Project 0.40 20.0 64 153 
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TABLE 5 

ELEVATION DATA 
Bridges Across Grand and Thornapple Rivers in Ada Township, Michigan 

Identification 

Knapp Street 

M-21 

Thornapple River Drive 

Grand River Drive 
(Covered Bridge) 

Grand Trunk 
Western Railroad 

Miles 
Above 
Mouth 

56.47 

62.14 

0.64 

0.70 

0.73 

(I) Feet above mean sea level 

U nderclearance 
Elevation (I) 

GRAND RIVER 

626.84 

630.05 

THORNAPPLE RIVER 

626.36 

627.84 

636.55 

TABLE 6 

Water Surface Elevation (J) 
Intermediate Standard 

Regional Project 
Flood Flood 

629.5 640.6 

632.8 643 .6 

633.0 644. 1 

632.9 644.1 

633.6 645.4 

RATES OF RISE AND DURATION 

Maximum Height Time Duration 
Rate of of of of 

Flood Rise Rise Rise Critical Stage 
ft/hr ft hrs hrs 

Intermediate Regional 0.18 9.2 44 98 

Standard Project 0.40 20.0 64 153 
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FIGURE 10 
Flood heights on right bank upstream of 

Knapp Road Bridge over the Grand River 
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Flood heights on right bank upstream of 

Knapp Road Bridge over the Grand River 
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FIG URE11 I

Flood heights on left bank at downstream 

side of M-21 Highway Bridge over the Grand 

River 
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Flood heights on left bank at downstream 

side of M-21 Highway Bridge over the Grand 

River 
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FIGURE 12 

Flood heights on right bank at down

stream side of Thornapple River Drive 

Bridge over the Thornapple River 
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FIGURE 12 -
Flood heights on right bank at down -

stream side of Thornapple River Drive 
Bridge over the Thornapple River 
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FIGURE 13
Flood heights at bldg. in park cast of 

covered bridge over Thornapple RiVer 
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Backwater.' Ti reslain highwaer surface upstream from a dam, bdidge or other 

obstructdon in a dier had o dr high stages in a receiving stream.  

Channel orter Couase. An elongated depression either natural or man-made having 
at be and wAS -des ne bak vasn in depth, width sald length which gives direction to a 

Crosssectthn A gaphkshowing the~shape of the streamnbed, banks, and adjacent land 

on either side made by plotting eleations at measmred distance alongs a n perpendicular to 

the centerline of the stream.  

.Datum. An assumaed reference plane from which elevations and depths are measured 

such as from sea level .  

Digital Water Stage Recorder. An automatic system of recording water stages every 

two hours on a paper tape.  

Elevatien-Disdharge Relationabhip. The relationship between water surface elevation 

and rate of flow at a spedlfied location for a range of flow rates.  

Flood. A temporary ovedlow by a river, stream, ocean, lake or other body of lamis not 

normally covered by water. It does not include the pondiagoftsurface water due to inadequate 
drainage sucheas within a development. It is characterized by damaging inundation, backwater 

elffects of surcharging sewers and locall drainage channels, and by unsanitary conditions within 

adjoining flooded habitated area attributable to pollutants, debris and water table.  

Flood Crest. The maximum stage or elevation reached by flood waters at a given 
locain 

Flood Peak. The moaximum instantaneous discharge er velume of finwtinstubic feet per 
second passing a given location. It usually occurs at or near the time of the flood cre st.  

Flood Plain. The relatively flat area or low lands covered by flood waters originating 

with either the adjoining channel of a water course such as a river or stream, or a body of 

standing water such as an ocean or lake.  

Flood Profie. A graph showing the relationship of water surface elevation to location 

along the stream. The latter is generally expressed as distance above the mouth of the stream in 

miles. While it is drawn to show surface elevations for the crest of a specific flood, it may be 

prepared for conditions at any other given time or stage.  

Flood Routing. The process of determining progressively the timing and shape of a 

flood wave at successive pomnts along a stream. This procedure is used to derive a downstream 
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GLOSSARY 

Backwater. The resulting highwater surface upstream from a dam, bridge or other 

obstruction in a river channel or high stages in a receiving stream. 

Channel or Water Course. An elongated depression either natural or man-made having 

a bed and well-defined banks varying in depth, width and length which gives direction to a 

current of water and is normally described as a creek, stream or riverbed. 

Cross section. A graph showing the shape of the stream bed, banks, and adjacent land 

on either side made by plotting elevations at measured distances along a line perpendicular to 

the centerline of the stream. 

Datum. An assumed reference plane from which elevations and depths are measured 

such as from sea level. 

Digital Water Stage Recorder. An automatic system of recording water stages every 

two hours on a paper tape. 

Elevation-Discharge Relationship. The relationship between water surface elevation 

and rate of flow at a specified location for a range of flow rates. 

Flood. A temporary overflow by a river, stream, ocean, lake or other body of lands not 

normally covered by water. It does not include the ponding of surface water due to inadequate 

drainage such as within a development. It is characterized by damaging inundation, backwater 

effects of surcharging sewers and local drainage channels, and by unsanitary conditions within 

adjoining flooded habitated area attributable to pollutants, debris and water table. 

Flood Crest. The maximum stage or elevation reached by flood waters at a given 

location. 

Flood Peak. The maximum instantaneous discharge or volume of flow in cubic feet per 

second passing a given location. It usually occurs at or near the time of the flood crest. 

Flood Plain. The relatively flat area or low lands covered by flood waters originating 

with either the adjoining channel of a water course such as a river or stream, or a body of 

standing water such as an ocean or lake. 

Flood Profile. A graph showing the relationship of water surface elevation to location 

along the stream. The latter is generally expressed as distance above the mouth of the stream in 

miles. While it is drawn to show surface elevations for the crest of a specific flood, it may be 

prepared for conditions at any other given time or stage. 

Flood Routing. The process of determining progressively the timing and shape of a 

flood wave at successive points along a stream. This procedure is used to derive a downstream 
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hrdrograph from an usteam lear a nd Loalnlow and tiary e oseph are 
cnsdereds.  

Flooday. T edrion fte fionot plain inling thehneldo e strem tat is 
required foihec nveyanceeof fifow 

steloday Frige The am r eatefodpain lyingoutside ofte rioodwayt whcmay 
to covered by fleod wates originaing from an adjoining aiver or sram.  

Frquencyd h exp ercrenceimmralfra i s ize flo bsedi upon ng 
nterm stt stica prbailty Urefdis occuess requhent ansal e o s ue 

Gae Assuent instaled upsteamrombtrwithinangeofecross-sectionor 
rach ofthle rivr iqusiont deteminectutssiand sage wihe spect to tie 

GraphGal . Recon age which drawsan continous graph for fluctuatiosin 

Head Ls.The efrect of orcions, such as arrow bridge openings, dam or 
building t ii a ea thrug whicha wae must flow, sin he surace of wate 
upstream fromsth obstructin.  

Headwaer. The tribtaries and upper reaches wich ar the soumces of steam.  

Hyirinlike. Theieneloheaws goveriingthe motion oateuread thirpracical 
applications 

Hydrapx A gaph deeoting the disclerge or stage of flow over a period of time.  

Hydiology Tiescienea lgwith the ocurrenemannovemtwateraupon ad 
benahthlad aras ofthe earth.  

Intermnediate Regiona Flood. A flood having a one percent probability of occurring in 

any one year at a designated location. It is based on statistical analysis of streamnflow records 

available for the watershed and analysis of rainfall and runoff characteristics in the general 

region of the watershed.  

Left Bank. The bank of the left side of a river, stream or water course, looking 

downstream.  

Low Ground Elevation. The elevation of the lowest significant area in the flood plain at 

a specified location.  

29

hydrograph from an upstream hydrograph. Local inflow and tributary hydrographs are 

considered. 

Flood Stage. The elevation at which overflow of the natural stream banks or body of 

water occurs. 

Floodway. The portion of the flood plain including the channel of the stream that is 

required for the conveyance of flood flow. 

Floodway Fringe. The area of the flood plain lying outside of the flood way which may 

be covered by flood waters originating from an adjoining river or stream. 

Frequency. The expected recurrence interval for a given size flood based upon long

term statistical probability. Large floods occur less frequent and smaller floods occur more 

frequent. 

Gage. An instrument installed upstream from, but within range of the cross-section or 

reach of the river in question to determine fluctuations and stage with respect to time. 

Graphic Gage. Recording gage which draws a continuous graph for fluctuations in 

stage. 

Head Loss. The effect of obstructions, such as narrow bridge openings, dams or 

buildings that limit the area through which water must flow, raising the surface of water 

upstream from the obstruction. 

Headwater. The tributaries and upper reaches which are the sources of streams. 

Hydraulics. The science of the laws governing the motion of water and their practical 

applications. 

Hydrograph. A graph denoting the discharge or stage of flow over a period of time. 

Hydrology. The science dealing with the occurrence and movement of water upon and 

beneath the land areas of the earth. 

Intermediate Regional Flood. A flood having a one percent probability of occurring in 

any one year at a designated location. It is based on statistical analysis of streamflow records 

available for the watershed and analysis of rainfall and runoff characteristics in the general 

region of the watershed. 

Left Bank. The bank of the left side of a nver, stream or water course, looking 

downstream. 

Low Ground Elevation. The elevation of the lowest significant area in the flood plain at 

a specified location. 
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Iow Steel (or Undelearnme). See "Underclearance".  

Mannigfa "" A coeffcient of channel and oer bank roughness used in Mtamning's 

Reah Lno.A longitadinal legt oftstream channel selected for use in hy duicor 
other comatons.  

IRight Bank. The bunk on the right side of the river, stream or water course, looking 
downstream.  

Staff Gage. A nen-recording gage which requires no observer to read and record at 
regular time intervals. They are adae of either wood or metal with a graduated scale.  

Standard Project Fleed. The flood that may be expected from the most severe 
combinatin of meteorological and hydrological conditions that are considered reasonably 
characteristic of the geographical area in which the drainage basin is located, excluding 
extremely rare combinationas. Peak discharges for those floods areagenerally ahout 40 percent to 
60 percent of the Probable Maximam Floods for the same basins. Such flood definitions are 
intended as practicable expressions of the degree of protection that should be sought in the 
design of flood control works, the failure of which amight be disastrous.  

Structural Improeens. In the context of flood prevention the engineering 
conistrections for purposes of water regulation, control, storage or conveyance.  

Time of Concentration. Time required for water to flow froma the maost remote point of 
a watershed to the eutlet or other point of reference.  

Underelearane. The lowest point of a bridge or other structure over or across a river, 
strem, or water course that limits the opening through which water flows. This is reterred to as 
"low steelr in some regions.  

Watershed. The area, in acres or square miles, from which surface runoff flows toward a 

given point mna niver or stream, initially over ground or paved areas and then into successively 
larger conduits, streams, and tributaries until it reaches the point of determination. Ridges 
separating adjacent watersheds are called "divides". The terms "drainage basins" and 
"watershed" are synonymous.  
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Low Steel (or Underclearance). See "Underclearance". 

Manning's "n". A coefficient of channel and overbank roughness used in Manning's 
open channel flow formula , commonly called a retardance factor. 

Reach Length. A longitudinal length of stream channel selected for use in hydraulic or 
other computations. 

Right Bank. The bank on the right side of the river, stream or water course, looking 
downstream. 

Staff Gage. A non-recording gage which requires a n observer to read and record at 
regular time intervals. They are made of either wood or metal with a graduated scale. 

Standard Project Flood. The flood that may be expected from the most severe 
combination of meteorological and hydrological conditions that are considered reasonably 
characteristic of the geographical area in which the drainage basin is located, excluding 
extremely rare combinations. Peak discharges for those floods are generally about 40 percent to 
60 percent of the Probable Maximum Floods for the same basins. Such flood definitions are 
intended as practicable expressions of the degree of protection that should be sought in the 
design of flood control works, the failure of which might be disastrous. 

Structural Improvements. In the context of flood prevention the engmeenng 
constructions for purposes of water regulation, control, storage or conveyance. 

Time of Concentration. Time required for water to flow from the most remote point of 
a watershed to the outlet or other point of reference. 

Underclearance. The lowest point of a bridge or other structure over or across a river, 
stream, or water course that limits the opening through which water flows. This is referred to as 
"low steel" in some regions. 

Watershed. The area, in acres or square miles, from which surface runoff flows toward a 
given point in a river or stream, initially over ground or paved areas and then into successively 
larger conduits, streams, and tributaries until it reaches the point of determination. Ridges 
separating adjacent watersheds are called "divides". The terms "drainage basins" and 
"watershed" are synonymous. 
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0 
w 
u. 

10,000 11,000 12,000 13,000 14,000 15,000 16,000 17,000 18,000 19,000 20,000 

STREAM DISTANCE IN FEET ABOVE MOUTH 02P 



770 
770 

7607 

750 7(0 D
_TJ- Iw 

::p~n: Io I 
750~~~~5 UJi IIII 

74074 W 
LLJL 111m 

DATA NOT 

730 730 
I-I 

f i. Im Il -- -

-I 

0 2 
7220 

.J 

710 
710 

700 

700 t 

I-T I I 

0.2% ANNUAL CHANCE FLOOD 

AVAA-- 1% ANNUAL CHANCE FLOOD O# 

6902% ANNUAL CHANCE FLOOD 1 1 1 

- -- -- ---- 10% ANNUAL CHANCE FLOOD  

zQ 

13 CROSS SECTION LOCATION o 
680 [l

19,000 20,000 21,000 22,000 23,000 24,000 

STREAM DISTANCE IN FEET ABOVE MOUTH 03P

770 . 
770 

7 60 ,,, 
' 760 ,_ i' I\ 

1-... -ri 
- -Id I-

1;;:::, (, [) 

" ... ~ 
i ' I 

· l<l _ J 
1(1 . -; 

Cf) 750 L 

750 w ~ L J 
(l ....J UJ I 

u.. UJ ,...,. 

0 0::: !: 
0:: () > 

a.. -;. 

>-0 740 
740 UJ 

0 _J 

0 <( 
....J ca NOTE: u.. 2% FLOOD - DATA NOT Cl 

~ AVAILABLE 

730 z 730 -I-
LU 
LU 
lL 

z 
z 
0 720 - 720 j::: - -<( -- -> c-- - --LU 
-' ---- --LU ,.... - -l _,_. ,.... 

~ ... -
: <-- - - --- _,_ --710 I-- t-.<"" -- 710 ,_ - - .... ,~ 

>-
(.) - ,v '/ 

z ~ i-

LU Cf) -- t9 (.) <( <( w I- z -- z a:: 
LU - <( 700 

700 ~ >- Cl LU 
t9 I-- w 

LEGEND <( z~ z 
<( :::> a:'. 0.2% ANNUAL CHANCE FLOOD ~ 

>- 0 0 -- ---- 1% ANNUAL CHANCE FLOOD (.) (.) a.. z a:'. 
2% ANNUAL CHANCE FLOOD 

LU 
0 690 - t9 w 

l'.t'. (.) ---------- 10% ANNUAL CHANCE FLOOD LU > z ~ 

~ 
LU <( Cl I STREAM BED _J 0 <( z ., ;, ..... ,.,. ~ 

@ l'.t'. <( 1208 1224 1240 
LU 1'...,, ,.,,, 

,-. .A CROSS SECTION LOCATION 0 I I I I . 
LU 680 I lL 

19,000 20,000 21,000 22 ,000 23,000 24,000 

STREAM DISTANCE IN FEET ABOVE MOUTH 03P 



750 

740 740 

730 -- 730 - < 

720 --- --

710 z7720 

UJ NOTE: 
Uj 2% FLOOD 

--- DATA NOTI 
AVAILABLE 

S700 

o00 
LU

690 

6690 

I II ILEGEND | 

0.2% ANNUAL CHANCE FLOOD 

710 Oo 

670 - -2% ANNUAL CHANCE FLOOD 

---~~ -4:: - --- -- 10% ANNUAL CHANCE FLOOD 

J-1 

STREAM BED 

ji0081 023 I 035U- <C j JLi l 1 123 CROSS SECTION LOCATION 

660 i---AI-LI1111L 
-500 0 500 0000 1500 2,000 2,500 3,000 3,500 

STREAM DISTANCE IN FEET AB OVE MOUTH04

750 750 
1 ~/, l U J 11 .I I ' 1..1 JI :~ -! l I run I " ...... ·t l :- I .. " n IY il K II\ ~v ---.1. 

I 

I 
I 
I 

740 
' . 740 J . 

'I J - '\ I 

>-... 
) 

D a:: r, 
'\ 

I I 
I <( I-

J I-• ~ 
(/) ::> < 730 u 

J 730 w ca .., 
"I ...J L 

I 

LL a:: :: ... 
0 I-::·• 

I I - 0:: ~ r \ 
> a.. w -~ ... 

I I 

0 w 720 -·, 
720 a:: _ J 

0 L 

0 () • ... , 
.....J a:: u 
LL w 

I-0 a:: > 
<( <( 710 710 ~ () 

I-
NOTE: w 
2% FLOOD w 

LL. 
DATA NOT z 
AVAILABLE z 

0 700 700 i== 
<( 
> _,,,. .,,. 
w 

'--" .... ., 
...J - L.,, ., w 

V - ., -- ~ --- -.,,. ,::: 

690 - ~ -~ - ---- - ---- - -- - - ·- ----- ---- - ---- - V -"l'""-" 690 ,,,. --_ .... ,, ~ >-u - - ~~ - - - - - - -- - - - - -- z ,- w CJ) .,,. 
Cl u <( V <( w I✓ I- z 0::: - z .... w - <( 680 680 ~ >- 0 w - Cl I- w - LEGEND <( z I-z <( ~-
<( ::) ~- 0.2% ANNUAL CHANCE FLOOD ~ 0::: -- >- 0 0 -- --- - -- 1% ANNUAL CHANCE FLOOD u u a.. "' z 0::: w 0 670 

,... - 2% ANNUAL·CHANCE FLOOD Cl w ✓ 

0::: (_) 
-------- -- 10% ANNUAL CHANCE FLOOD w 

~ z ~ 

~ 
w 

0 STREAM BED ...J 0 <( z ,,. -- ,,. ' ' e 0::: <( 1008 10231 10351 w 1'.A ,.._ .,, 1'...., CROSS SECTION LOCATION 0 I w 660 I LL. 

-500 0 500 1,000 1,500 2 ,000 2 ,500 3,000 3 ,500 

STREAM DISTANCE IN FEET ABOVE MOUTH 04P 



750 750 

740 

730 730 Cl) 

o or 

720 720 o O 2 

<710 710 T!1 77 1rI~ 

z7 

I-I 

I1 u (l Iw 
NOTE: 10 115 124> 1 1 

680 FLO DATA 

--I--- -- 1% ANUA CHNC FLO Q.  

6720 - --- 2% ANUA CHNC FLO - - O 

-1 -1 -Tr ---v 0%ANA HAC LO 

z 

LL 

z..  

66 

07000 00 

STEA DITAC IN FETABVLMUHI5 

69069 

wj -< 

6 ---0 NOT AVAILABLE 6 0~ 

- - 1% ANNUAL CHANCE FLOOD 

670 2% ANNUAL CHANCE.. FLOOD ~W 

CROSS SECTION LOCATION 

660 
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 

STREAM DISTANCE IN FEET ABOVE MOUTHQ p

750 750 "n ANN u ;r-i lA1'\I ,._ .. Ll -" ' 'J. I -r; It- i r- ... I -; ... I"< 1\1 ·" t t- r-,-, 

740 ,- ;y - - ., 
Ir - ~ ,- 740 I ' • - t - 1,- I- - - ,- -:i.. . ~ .. < ,Cl, ,- ~ ::i. • :i.. 

1 • J.. ~ ~ ·- ~ ... , .. ... ·~ I ~ .... I - 1-- I- - I) - .... -- I ~ }' [ T . I l 11.J .... 
,, 1, ,_ ::c . . • ,- :..- I.. •:i:. I~ J .- ~ (J - cp IU I:: i J ( J CLJ -n ·= 1-.. _,...-

Cf) ...., '£: 
,.. - 730 730 ( ,~ .- ,.. w ~ , ... ,... V 1.- - ...J w ,~ - ,... ,_ 

LL 1:::-
I/ ,._ - 1/- w (C: .,, . ,.,, ~ 0 0:: ,,,. ._,.. - 0:: 

1111 

0 If .,,. ..,,.. ,.. :..-r-
V ~ ,.. ,... a.. 111 -- v; . ,.. _.,,.. 

0 I 720 - - -- ,_,.... ,.... .,.,,. 
720 I-~- - - - V 0 u .... - .... 

0 ~ ,t. -· ,_ - - "' c.. V .- ,... ,, ,-: ...J Cl) IC.. _.,,.. - 1.:- I, ,..,.... LL .,,.. .c;. ,.,, ,... .,,.. ,.. 
V 0 -r::- - 1-- - ,... 

~ L - ... = ..., _1- V 
710 I - ~- -~ - .... - ~ 

710 ~ I .,, -
I 1-- -w .,, w - ,... 

LL 
~ .... ,. z I/ ,..,- ... -- -m.:, - - ,:::: ..... I ,..... 

~ z ~ ,_ - , 'J 0 700 ,- ,... - I ,... 
700 i= ,... - --__ ,_ ... --·r ... ,_ ,_ .,,. 

J -<( - _ ... -- :- - - d > ' V :,, w I -
-..J ,_ - ,_ w ... -

,.. 

690 
.,,. 

690 - ----.J - >-
() 
z - w en V 

I C) l) <( _.,,.. 
_.,,.. ...., I/ ..... ,.... ' <( w NOTE: 1071 1151 11241 I- z 0::: / ....__.,,.,, 

I'-.../ l-...A z 2% AND 10% 
I I I w <( 

680 FLOOD DATA I I I I 680 ~ 

~ 0 w NOT AVAILABLE 
C) w 

LEGEND <( z I-z 
~ <( ::, 0.2% ANNUAL CHANCE FLOOD ~ 

>- 0 0 --- - - --- 1% ANNUAL CHANCE FLOOD () l) a.. z 0::: w 670 - 2% ANNUAL CHANCE FLOOD C) LU 0 
0::: u ------ ---- 10% ANNUAL CHANCE FLOOD w > z ~ 

~ 
w < 0 I I I I STREAM BED _J 0 ,,, .... .,,. ...., ,,. .... ,, ...... .,,. _.,,.. ..... ,,,, ..... ,, ...... .......... ~ z 

I 011 0261 I 0361 046 0561 065 072 I 086 I 097 -- e <( w ....... / ...... / ',../ ,_,,, ......... .,,.,, ....... / ....... .,.,,. _.._ 
CROSS SECTION LOCATION Cl 

,._ _,. .... ,, 
I I I I I I I I I w 

660 I I I I I I I I LL 

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 

STREAM DISTANCE IN FEET ABOVE MOUTH 05P 



790 

78078 

770 770 

760 7 I I760 I

O 2 

< 750 z 750 
740 

00 

780~~~2 u1 01 - - - - -

740 740 

710I -- ------ 2%t- ANULCACILO 

77013 142 15 156 162-- -- -

+-41 

123 CRS SECIO LOCATION

70 

1350 4 00 5 000 1600-700 
SF 

ww 

7720 

I fil ---- UA4CHANEFLOODT-00.  

720~D -oT1 
10% ANNUAL CHANCE FLOOD 

CROS SEH2%ANULCIONC FLOTOD 

13+000 1400 15,000-- 16000 17,000HNC FO 

-TREA- DISTANC INFEBAOEMOTD6

790 

780 

770 

760 

0 
~ 750 
~ 
1-
UJ 
UJ 
LL 

z 
z 
o 740 

~ 
UJ 
...J 
UJ 

720 

710 

V 

700 
13,000 

.... 
'" 
II 
~ 

~ 

-;; 

t7 
~ 

-
- V I 

; 

!/ 

I I I I 
I I I I 

14,000 15,000 16,000 

-I' 
' 1-

I') 

' I I 

J 

,_ 
I I 
I l 

' 
! 

·-; 

17,000 

STREAM DISTANCE IN FEET ABOVE MOUTH 

I 

LEGEND 

0.2% ANNUAL CHANCE FLOOD 

-- - - -- 1% ANNUAL CHANCE FLOOD 

--- - --- 2% ANNUAL CHANCE FLOOD 

- - - - - - - - - - 10% ANNUAL CHANCE FLOOD 

~ STREAM BED e CROSS SECTION LOCATION 

790 

780 

770 

760 

750 

740 

730 

720 

en 
w 
....J 
LL 
0 
0:: 
a.. 
Cl 
0 
0 
....J 
LL 

>
(.) 
z 
w 

~ 
1-z 
w 
~ 
w 
c.!) 
<( 
z 
<( 
~ 
>
(.) 
z 
w 
c.!) 
0::: 
w 
~ 
w 
...J 

~ 
w 
0 
w 
LL 

~ w w 
0::: 
() 

I 
I-
~ 
Cf) 

CJ) 
()<l: 
z~ 

- <l: >- Cl t- w z I-
=> c2 
QO 
0 8:: 
wo - (.) >z ~-
0~ 

<l: 

06P 



720 720 

71071 

700 700 

690< 

6800 

z 

UJ DOWNSTREAM FLOOD HAZARD 
Ill INFORMATION IS PROVIDED 

z ~IN THE LIMITED DETAILED --

FLOOD HAZARD DATA TABLE 
LOCATED IN THE FIS REPORT 690 690 

66060 

Io o 

LL1.1 

a-9 

LEGEND < 

---- ---- -- - --- 0.2% ANNUAL CHANCE FLOOD 

1 %ANNUAL CHANCE FLOOD Q 

640 - 2% ANNUAL CHANCE FLOOD 

-- -- -- -- - - - - - - - 10% ANNUAL CHANCE FLOOD 

- - - ------ STREAM BED 

86870 894 691 
123 CROSS SECTION LOCATION 

683,000 684,000 685,000 686,000 687,000 688,000 689,000 690,000 691,000 692,000 693,000 694,000 695,000 69)O 

STREAM DISTANCE IN FEET ABOVE MOUTH

720 720 

,-

-710 ,_ 
I I~ 11,L 'V 710 

Id "" II J II ~ 1r · II 
I n ·-. f-- - -

l' 
'"' < :: 

7 .. ,.. ,-. ,..::: 
~ - ..., "' 

n 
I f'Y L<1 Cf) 700 
,__, 

->- 700 w ct: ....J w u. > - - -- 0 ct: -- - - - 0:: ----- - - - -~ - a.. z - ---- -- ~~ -- - - -- f- - -i---- - - --- - ,_ -- - - ---- --
,...... __ - ---- - - 0 690 ---- f- - -i---- - .- ---,- -- - -

690 ~ 
I --_,_ - - - ~ - 0 0 - ,_ - - ·,- -- _,_ - - - - ._,_ - - ,- - - -

0 f-- ,_ - - - ---, __ - - <( 
....J >-u. 

-Cl 
> 
<( 680 680 z -I-

DOWNSTREAM FLOOD HAZARD w 
w INFORMATION IS PROVIDED u. 
z IN THE LIMITED DETAILED - FLOOD HAZARD DATA TABLE z LOCATED IN THE FIS REPORT 0 670 670 i== 
<( 
> w 
_J 

w ,., 

' I 

660 I \ 
660 

>-
(.) 
z w Cf) I I (!) () <( .,, ..... .,, ' <( w 16936 6949 I- z '-,,, './ z 0:: 

I w ~ <( 
650 I I 650 ~ 

~@ w 
(!) 

LEGEND <( z I-z <( <( :::) 0 .2% ANNUAL CHANCE FLOOD ~ 0:: 
>- 0 0 ------ 1 % ANNUAL CHANCE FLOOD (.) () a.. 
z 0:: w 0 640 - 2% ANNUAL CHANCE FLOOD (!) w 
0:: l) 

---------- 10% ANNUAL CHANCE FLOOD w > z ~ 
w <( 0 ~ STREAM BED _J 0 .... .,. ' ,,. ' .... 

@) 
<( z 

16839 16870 16894 16919 0:: <( w ',.._.,., ...... .,., ....... .,., "'- .,, CROSS SECTION LOCATION 0 I I I I I I w 
630 I I I I I I u. 
683,000 684,000 685,000 686,000 687,000 688,000 689,000 690,000 691,000 692,000 693,000 694,000 695,000 696,000 

STREAM DISTANCE IN FEET ABOVE MOUTH 07P 



730 

H-1 IINFORMATION1IS PROVIDED 

710 w a 

_J~- - - --

-d u 
0 
a- z 

70070 

O <( 

60< 

<6670 

706 0790 Z 

>-

~650 2%ANULCANEFLO0 

9 6993 009l 02 0381 049705 

4 

6--0 
6010 702 000 703 0 704 000 750 760 

STREA DISTANCE NNUAL FEEAN ABV L 
LOO I 

6150F 

f l 1011 -41H NCFLO it.  
f i l lI I LI II I I I I I f i l lI f .1111111111w 1 1 1 1 1f i l l11 11111111 1 111 1 1 

r - - - - - - -w 
700_ _ __ _ _ _ _ __ _ _ _ _ 171 

640~___ 
____ ___ ____ ___ _____-T 696,00 67,00 6~,000 6'9~000 700000 01,00 72,00 70,000 704,00-05,00-70,00 

STEA -FTNETNFE-AOEMOT 8

730 I I I I I I 730 

! 

720- I 
I 

720 "' I ) _J_ 

UPSTREAM FLOOD HAZARD -t-l --,;: l 
INFORMATION IS PROVIDED -t- I ~ - IN THE LIMITED DETAILED I --l":l 

FLOOD HAZARD DATA TABLE --;::: ;:: 

-t-r,i;; 
LOCATED IN THE FIS REPORT -- , F, 

Cl) 710 I , :::;: 
I I I I 710 w a:: 1,.. 

I ' :::: ....I w 
lJ.. > 0 a:: 0:: 
a.. z ,_ -- 0 ~ 700- I - -- I 700 I I I --· - - '-"· 0 0 - - - t- - --- -·- ,_ 
0 <( - - - , t- - - ,.. ..... ---- ' ,-~ ,.. -

- >- t- - - - ....I >-
- ~ 

~ I- ,- I -- --- -- -- LL - ;.. I I - ,... -- - - -t · --,- ,- - - --~~ ,- - - ---0. - - I - I 
> ~ --- .- i,-, 

<( 6-90 .. 
690 ~ I I 

I-
UJ 
w 
u. 
2'· 

z 
l 0 680 

680 
j:::: 

s 
' <( 

I > [ · w 
c ....J.. 
I-w 
CJ 
L 
L J 

I 
[ 

I 670 •.-
670 

>-
(.) 
z 
LU U) ,- (!) 

() <( ' w -~ , ... I\ I l ,,. ...... <( 
11089: w 

.,~ 
I 7069 :1079 I- z a:: \ .,..,__,,, z - I ._. r,,..,,-- LU <( 660 LO \ . I I I I .I 660 

~ 

~ Cl LU 
> (!) w 
c;i LEGEND <( z I-z 

~ <( :::> "T 0.2% ANNUAL CHANCE FLOOD ~ ., -
>- 0 0 

. . - . 
1 % ANNUAL CHANCE FLOOD (.) a.. ------

() - z a:: LU 650- - 2% ANNUAL CHANCE FLOOD (!) UJ 0 
a::: (.) ---------- 10% ANNUAL CHANCE FLOOD LU > z ~ II 
LU <( .Cl ~ 

t 
I I STREAM BED ....J 

0 
;,- ' ....... ........... ,,. ...... v~ ,,, ....... ..... 

ios~t e ~ z 6.:;fuM 169-78 • 16993 7009 : 70211 17038 17049 
LU <( ,..,,, ';;, -,...._,,, '-..../ r-.....A' '_,,, >-.. _, ,.,_ ,A CROSS SECTION LOCATION Cl •· I I i I I 
LU 640' I I I I I I I u.. 

&9'6,000 697,000 6~8.000 699,000. 700,000 701,000 702,000 703,000 704,000 705,000 706,000 

STREAM DISTANCE IN_ FEET ABOVE MOUTH 08P ... . . 
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(,f, 621.700 1000.000 623,000 1100.000 f,23.000 1200.000 624,700 1300.000 625,500 1400,000 
Hi f:ocb. '-,_QJ)_ __ 1~_0__._ OJ.LG ___ - _J)_.J)QQ_ 0.000 ___ __o__.__OJ]JL___ - - 0.000 0.000 0.000 o.ooa o.ooa 
~ C u.ooo Q • 0 U (I 0.000 • l U 0 .Juu o.ono 0.000 0.000 0.000. 0.000 

) i C • 0>-'S .OKS • 05S 0.000 o.oou 0.000 0.000 0.000 0.000 0,000 
' T u.ooo u.oou 0.000 o.ouo 0.000 1.410 0.000 0.000 0,000 0.000 

~ -- --- ---- --- --- ---7 
) < r > 

I 

t I j C,. 3_Q__O_ ~ _2_,i__._ Q_ r,_ Q_ - _lD_'ti'.. 000 llc'O,OUO 181:,.(IQQ 1125,000 2515,000 0,000 0.000 0.000 - - - - -- --
l,~ t:J~o.500 v.Ouu 024.SOO 20':i.UUO 62'+.30U 302.000 6?3,300 4?8.000 623.700 540,000 

) (-.i-.. t2,_;.fif,0 t3S. ~ur, t-23.500 734.000 '>2J, 7l!U 8j6,000 022.700 1000.000 622,900 1050.000 
I - t< 621.700 107'+ 0 0UU 620.900 10Y2,000 hl7.Y00 1095.0()0 616,900 1106,000 618,000 1116,000 

~DLli _.__a_o L _llZJJ • 0 U ll b2 4-~ CU)_Q __ l l c:!±.{100 --- b2n_._2_QJ)__ llS2,000 629,000 1222,000 633,500 1362,000 
633.700 lt22.00G 635.700 )bb2,000 f>3fo.OOO 1770.000 0.000 0.000 0.000 0.000 

) .OE,S .ObS .ass 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 o.ouc 0.000 0,00() 0.000 g. 100 0.000 0.000 193.000 823,000 

' ~~-- ----~ - - -- --- -- - ---- -- --~--- - - J 

) ( I > J 
' 1 :i.':>00 --- 2_1J_.__(l__()JL -- _l__l 9. Q 0 0 7t'(J.(JIJ0 ?575.0liil 2575.000 257!:i,OOO 0.000 0.000 0,000 --- - -7 (, h- t,Jl,t,00 lOU.000 t29.n00 200.000 6cH,OOO 2<+0.000 629,400 320,000 630,400 418,000 

' 

) H, 629.SOO 468,000 626.900 579,000 625,YOO 619.000 625,700 669,000 625,700 719,000 
"h- 6c,_;, 1QO 7?b,O(,() h21.300 733.oon fi2(J,800 750.000 621,200 768,000 623,100 772,000 
!-R 624.600 1 I s __.__o_ (!j)___ _ _6_2 S__. 7 0 0 7!:lO,O!lQ f>2o,i::OO d05.0QO t,J0.600 828,200 63~.'-!00 228,000 - _J 
, ,l .O~'i • Ot1:' • U5S n. t,oo u.ooo o.ono 0,000 0.000 0,000 0.000 

) r T u.ooo U, 0 II 0 u.oon (,,QUO u.ooo l.<.OO 0.000 o.noo 0,000 0.000 J 

l':i,bO(f 
- -- - -

1127. 000 ~-lTTb. 000 1175.000 1175.000 1175,000 0.000 0,000 0.000 )\ 1 23.000 
I ) 0k bc!J,bOO 1 0 0 • 0 0 (, 632.AOO 2':>3. 000 t,33.300 374.QOO 632-800 518,000 63~.ooo 643,800 

Gf< 63£',':,00 7tio.oov f,33.300 !iY6.0UO hJO,YOO 1020.000 630,400 1044.000 62 .600 1074,000 _J bf. f>2S,400 10Y2,0u0 t,,:6, lUQ 11£'7.00() t,23.900 1131-000 623,QQQ 1134,00Q 62!!,S!!O 11~~-000 (' r r c: ,-, • o r, r1 1 l 7 c • 0 0 f: h23.90[1 ll75.(IU0 t:J2S,£'00 117b.OOO f,26.100 1199,000 629,300 12 .ooo 
) 

I ,_, <'Jl.300 1" 1 ':, • 0 0 (1 h33.':>UO 15J1.oon F,J~-000 1S45.ono 0.000 0.000 0,000 0,000 
1- T u.ouu 0.000 0.()0() u.our ll,000 c,.100 0.000 0.000 "i?,000 362,Q()() 

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

) ~ 1 1':i.d40 16.Q(l(I ,'31,000 273.0(JQ 500,000 500.000 500,000 0.000 0,000 0.000 
(' f< IJ3~-000 30.0CO 630,00U t,5,000 626,300 80.000 625.500 130,000 626,500 180,000 

- ,! be 7,ciliL _ -2 J_l__._ 0 (LO _ ,;z5, 1 00___ 233,!l(IQ - _ __f,_2_L_2_0_0____~ _25_0__._QQ_Q___ t,2'-!,800 2£:6,000 626,600 212.000 
/,~ t'lcei.(1l)() 2 73. OU{, h?t1 0 r1Q(J 2t<5. l1 UO f,2':,, 700 320.000 f>25.600 335,000 626,000 345,000 

) r-~ h.3--+."">Ufl Jiu.our, o • or• o n.ooo u.uou 0.000 0.000 0.000 0,000 0.000 
r--, L u.unu u.ouo 0 • 0 IJ I> • J [I 0 .son o,ono 0.000 0.000 0,000 0.000 

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

! 
- --- -- __ __J 
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> l 1~.B5o 10.ouo 
G~ 640.ooo 10.000 
0~ 6~1.400 32H.000 

) 

~-"~---~"-'-'-~ _______ l_._LOCL __ 

) 

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

I 1 l:,.c!f-0 O.OIOO 
) t? 0.000 0.000 

,-, T 11.000 60,0IUO 
rT ____l() 1. a a o _ __ t.3.u.....e JCUL 
rT hJIJ.'100 f?J.2on 

) rT u. c, n n ,t7 0 • Q O (I 

, 1 l:,,f,7() 21.000 
L,,1 64U,UOO 10.ouo 
(,f-1 6cti,lnO 210.000 

) 
·, f< oco,soo . 2..1.'t~.Qllll. -
H- 6~.J.2(10 ~7':,.0(i(l 
H< b" IJ • () (1 0 ': 0 S. 0 u (, 
• J lJ , 1J (I U O.OllO 

) 

) 

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

) I 

L_ ----- --- --

------- - -

[_ --- -

-:lu7.ooo 333.ooo 
h27.ooo eo.ooo 
n2J.200 ]33.0UO 
__ J.~D-~~11 ____ ~D~-~D~C~iD~ 

0.000 u.uuo 
1.uoo 62c; .200 

h34,300 0.000 
__ f:t2.4. aaa 3!1t',QQQ 

340.00IJ hJU. tH10 
h40,GOl1 o.ouo 

283.000 314.000 
1:-27.500 75,0UO 
625.000 ?!:'3.000 
t,27,0Q0 323.00Q 
h33.t<OO 3~0.UOO 

o.noo u.uoo 
o.nno 0.000 

t<0.000 
h27.ooo 
F,27.000 

__ 2':i.5QQ 

2~.000 
h30,000 
i>l0.000 

__ --b.3 Q..elilLCL-
0.000 
u.ooo 

30.000 
ti2t<,i:'OO 
t,23.300 
628.2QQ 
h]3,9UO 

o.uoo 
n.uoo 

~-- - ------ -

80.0110 
300.000 
340.000 

a.aoa 

?.5.000 
0.000 

630.800 
628,200 
J65.ono 

o.oino 

30.0,00 
125.000 
287.000 
338.QQQ 
403.000 

0.000 
0.000 

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

80.000 
624.000 
627.ooo 
)7].20D 

25.000 
0.000 
0.000 

0.000 
307.000 
4t:O.OOO 

a.aaa 

0.000 
0.000 

300.000 

0.000 
621,400 
640.000 
623.200 

0.000 
0.000 

6~0.800 

PAGE 

0.000 
120.000 
470.000 
623.i'QQ 

o. ooo 
0.000 
0.000 

l 1 

I _ __ J 

---~ l 
333,000 630,800 628,200 --<>,J..Y-~Y-V----<>-o<-0-~ ....... ---3J-.>-3.>-3-e-t, I), QO_ ___ ·---- --- -

I 
--~J 

630.000 0.000 410.000 630.IJO(l 
0.000 0.000 0.000 0.000 

30.000 0.000 0.000 
---- -, 0.000 

627,400 200.(100 6?6e900 250.,000 
621,600 300.000 623.800 
630.30D 342.0Q0 633.0QQ 

112.000 ___ _J 350.0QQ 
633.AOO 453.000 633.500 503.000 

0.000 0.000 0.000 0.000 
0.000 0.000 o.o 00 0.000 
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' 
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>OO~****k******O*~Ok*C*********C*****~*****~*~~*** ) i 
r ' ,.,t I EA "t C Al EL! ~_(DL _ _Lt_~l~Jt--~IJ~A~J~E~l~J-=~~~~~------------------------------------------ -----7 t kkOR COM>< - Ul,02,U3,04 

) ~CUIFiCATION - 50,51,52,53,54 
***************G*****fl****************~*******~~OO 

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

) ,,oTt- /l~[t><]5r (<-) eT LtrT lJf (f,()~S-St:CT]u" NLt'Htf< ]rJ[J[(AltS r,,,tSSAGr IN SUM~,ARY OF ERRORS LIST 

) 

) 

) 

) 

) 

) 

) 

) 

t-LJCI\ Ckrtl\ 

su~~~kY P><I~TOUT TA6LF l':>U 

~.:-

* ., 
* 

',tl,~0 

c;,:,00 
c,.500 
C,,500 

-., • t- <in 
~ • ,._ r, o 
,.., • e rJ U 

n 

s.e90 
½.F<90 

c, ,'-100 
0 ~----<;~-~. Cjfc, (',-1 fl 

',,',00 

', !(, 
~.sir 
½. <; 1 0 
<,.<,In 

( L ( H t_L 1 f-U 

u~nn l, Q Q 
o.on o.or 
o.on o.oo 
o.on n.oo 

2',9.00 o.oo 
,"',',1,(10 c1. or 
?S9,00 O,OG 

Q___ - - - - -- c.oo 
:: 0 , 0 0 o.oo 
:: 0 • 0 0 o.on 

- -=.O,LQQ_ - -__D___,__D_Q_ 
::o.oo n,oo 

1,0(1 b(IM,10 
-- _L____(j__Q_ - - 1'[,£, I O 

1.00 b(Jtl, 10 
1.on 6(;1:!.10 

5 Q_._O Jl _ -- _n (J_fl_J 0 
:: U • I) C bf,f•. l 0 
::o.on f,IJb,10 
co.nn b(lt'. I() 

- - - -- - --

1.00 o.oo 
1, (j 0 o.oo 
1,00 o.on 
l,UO 0-00 

~o.on o.oo 
::O,UO n.ur 

--=Jl~il Q_ - -- ___ _Q_~ lJJJ_ -
::0,00 o.oo 

tel L( f-l~llN t, C, SEL CRiw5 E- G 

(!. 0 {1 "' H, • 't1L - 21150,00 ',C,,Q,2) 590,21 591,07 
o.ou 5R4,90 3070,00 590,75 590,75 591,1e 
n.oo 51:<4, 90 3500,00 590,94 590,94 592,05 
o.oo c;tJ4,90 4710,00 591,48 591,4e 592,71 

0.00 c;M4,90 2050.00 593.20 o.oo 593,63 
o. no S~4.YO 3070,00 594.3? o.oo 594,91' 
o. or, c;r4,'-10 3500.00 594,7-,, o.oo 595,4e 
0. 0(1 5f4,9Q__471Q,QQ 5";':i,66 a.aa 596,73 

0,0u 51"15,20 2050,00 593,39 o.oo 594,08 
o.oo 'iF<5,20 3070.00 594.55 o.oo 595,5g 
Q. Q{J 5i:'S,20 35flQ,//(J 594, 97 a.an 596,16 
0 • 0 U 'ir5,20 4710,00 "i95,9A o.oo 597.57 

tiU4.blJ 5r5,20 2050.00 5'13,2" o.oo 594,23 
6!14,RII 51:'S,c'O 'lo7Q,QQ 594,32 a.an 595,83 
604,!:\0 51:l5.20 3500,00 594.71 o.oo 596,44 
604,tlO 51"15,20 4710.00 595,5A 0,00 597,97 

bQ4,RQ c;~s. 21l_ 2050,QQ 593,61 o,oo 594,47 
ti04.Rv 'i1"15,20 3U7(),0(l 5'14,99 o.oo 596,21 
t,(J4,'oll <;h',,20 3:,00,00 ">95.5:" o.oo 596,1'7 
60'+.l"lll c:;,-5,;,r, 4710.(J(J 5CJ6,9f o.oo 'i98,57 

o.oo 51'5,30 2050,00 593,99 0,00 594,56 
o.oo 'ib5,30 3070,00 595,55 o.oo 596.34 
o.oo 5M':i,30 3500,00 596,lf o.oo 597,02 

___ o_. 011 ___ Sl:!S , 1_n__ - 4__]__l_Q_.j)_Q__ 597,74 _J).QQ 598,76 

0 • (1 (, <;>,(:,,(\(\ cU50,00 5C,4,6A o.oo 594,<JJ 
(J • 0 I, r:;,t'-t,.00 3010.on ",C,6,41' o.oo 'i96,73 
Q,QP _Sb__6__,_jj__l)_ - --3Sllll.QQ 597, 1_4__ Q,QQ 597,41 
o.oo 5tlb.OO 4710,00 5CJB,87 o.oo 599,]7 

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

lOK*S VCH AREA 

206,83 8,75 4•8,81 
238,4B 10,13 582,78 
250,71 
264,03 

io,&5 633,62 
1 ,67 776,79 

45,F\9 5.en 4e7.79 
60,36 
65,96 

7,30 5A7.29 
7.87 623,32 

82,55 9.41 706,86 

94,07 
125,37 

6.64 308,63 
8,20 374,51 

)36,51 8,75 400,02 
166.35 10,16 463.59 

45.98 7,92 258.96 
66,19 9,87 31J.17 
73,91 
95,70 

10,57 331,17 
12,41 379.62 

39,66 7,44 275,43 
50,A7 A,B6 346.57 
53,112 9,29 376,fl[l 
58,93 10.21 461, 4 8 

63,66 
73,65 

6.10 336,22 
7, 14 430, ll 

75,70 7,46 469.39 
77,72 8,12 579,98 

50. 1(, 4.41 55?,97 
3o,9e 4,41 84A,eB 
27,57 
22,2B 

4,46 959,99 
4,68 1243,<;3 

_________ J 

-------7 

I 
--- -- --- J 

,OlK 

l•~- --~ 

198,80 1 

' 221.04 
I 2B9, R6 _J 

302,f-2 
39";, l 4 
4 30, 95 
5-la,_4_Q_ ____ 

7 "+l-36 2 4,18 
29-9-S] --- -- J 
365.)8 

302,31 
377, 34 
4 07, 12 
401. 4e 

--125,54 
430,42 
477.r,7 
613,'i!' 

2'56,93 
---, 

3'57,73 -~J 402,?6 
53...2£ 

?89,44 
55],'iJ 
_6_6.6----61-

---~ 997,fl4 

0 

I 
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I 
0 

)l StCI\G JL(t--. tl T t-<U tLLC fl MIN () (hJ',EL CRlwS fG .011<' 
~.C,,60 

' 
C,.960 200.00 

) c;.c,e,o 200.00 

_l _.JJ _O___ . _bl2.BQ ___ t:,!l':1.60 5 8 5 • A1L__ _ 2.USil.LJl.Q_ 595.35 o.oo 596.IS 6B.19 1.21 28~.15 
JO.GOO 1.on h]c'.c'(l b09 0 6ll St-5. H(I ::J070.00 ':,96. 81 o.oo 597.98 91 .11 8.71 352.65 

) 10.(JOO 1.or c-lt'.bO t,0';1.6U 5H':i.HO ::J':,00.00 SY7.3H o.oo 5913.69 98.47 9.18 381.39 
1 ll • 0 0 (1 1 • on 612.HO 609.bu c;i,,:,.iHI 47]0.00 'i9H.8G o.oo nOO.:iO 111.08 l O .1 A 462.45 

10.01,0 '<S.00 t>l?.80 609.60 SH5.AO ?050.00 595.7(:, o.oo 5G6.47 59 .11 6.77 302.86 266.64 
) 10 .060 '<:i.00 61?.c<O t,09.60 5t<'::>.80 3070.00 547.41 o.oo 598.41 74.91 a.01 383.16 354.71 

10.060 '<:i.00 612.BO 609.nO Sl-<5.dO J'::,00.00 598.05 o.oo 599.15 79.31 8.40 416.61 393.0l i .'tS._._[J.Q_ - b] 2 • 8 G. 609.60 5t5.80 47]0.0Q 599.70 a.on 6QI.Q3 ez.sa 9.25 509.?J ___ 50.3. ... 51 --·-- I 

) JG .oto 1 • il 0 (J. () 0 0. 0 (1 "it'':>. bO 2050.00 ':-96. zc; o.oo S96.59 32.82 4.67 439.03 357.R] ) 10.0><0 1.00 n.oo 0. 0 (j Sf':,. ti o ~070.00 598.14 n.oo 598.51' 35.09 5.34 575.41 518.?3 
- - l ..JlO.. . _u_._ur. 0. Q (1 51:;5.b[I :i50Q,()(! 598.8f: o.oo 599.34 :JS.SJ 5.55 630.13 SB.l..a.35. 

Ju.OJ:>0 1.()0 o.oo o.oo 51:15.80 4710.00 600.71 o.oo 601.26 35.46 6.00 785.08 790.96 
) 

lG.100 E2.00 o.oo 0. 0 u c;8n.OO 2050.00 596.71 o.oo 596.80 10.17 3.05 1195.98 642.R4 I 
.LO_Q r2.QO o~oo o.oo 586.00 3-D..10.00 sc;a.12 o.oo 598.81 8.58 3.23 1616.31 -~1L.21.- -- - _J 

1 G • l fl f1 cc.LIO (1 • 0 0 0 • 0 0 C,t,f..(10 3'::>00.0(1 599.4A o.oo 599.58 s.20 3.31 1858.12 1222.03 
) 10,11)0 ,..:. C. u 0 n.oc o.oo c;,-t,.00 4710.00 601.41 o.oo 601.52 7.60 3.54 2319.56 1708.QCJ 

L.2.Jl.Q_ _ - _ ___D_.. o a ll • () (I 5to1.00 20"1l.OO 597.03 o.oo SS!Z.30 21. 34 !i. I 5 ~93.60 _ !i~3. 15 
32:i.OO o.oo o.oo 51:17.0ll 3070.00 598.96 o.oo 599.35 25.10 4.96 618.76 612.74 ' 

) 321:i.OO o.oo o.oo c;,-1.00 3:,00.00 :,99.70 o.oo 600.12 26.26 5.24 668.13 683.00 
325.()0 o.oo o.oo 5f7.00 4710.00 601.56 o.oo 602. 11 28.33 5.93 794.90 884.96 

J].IJ(JO 1.un bll].60 599.AO c;t,7.00 2U50.00 ':>97.00 o.oo 597.34 13.96 4.71 435.34 548.73 
) 11.0!10 1.uo 6VJ.60 599.80 ','1l.00 3070.UO 5'Hl.91 0.(10 599.40 17.45 5.61 547.65 7 34. 96 

l].rJoO 1 • ll 0 t,(;J.60 '::,99.!:<G 51:17. 0 O 31:,00.uo S99.64 o.oo 600.18 18.62 5.91 592.10 All.?2 
• ' (J 0 _Lj)l) __ _t;,J,.J .._t, (I 5YY.H(J c;1,1.Qn 47)(),(IQ 601.36 Q,00 602.32 54.51 1.84 600.BQ_ __ 63.1_._f-O 

) 11.060 to.oo 603.oO 599.80 c:;1:;1.00 2050.00 597.09 o.oo 597.43 13.50 4.65 441.05 557.94 
11.060 to.no 603.60 599.80 ">1:<7.00 3070.00 599.03 o.oo 599.51 16.84 5.53 555.37 748.Jl 

LJ)_g_Q_ .to ._u o 6(13.6Q 59G.8Q 51:<7.QQ 350Q.QQ 599.1@ Q,QQ 60 Q • 31 2).01 5.84 599.~fi 76,.14 11,GhO 
.. -

te, .oo 603.60 :,',9. 80 51-<-( .oo 4710.00 o.oo 602.64 7.84 nOl.n 54.5 600. 63 .,;o 
) 11.1nn j • Ii I) (I• Un O.Ou '+7.00 2U50.0G ">97.lCJ o.oo c:;97.4~ 20.1:i 4.07 503.76 456.CJ4 . I - _.l~li.Q_ U,OQ Q,00 ~l:<7.()(1 3Q7!),QQ C.,C.9, j/l Q,QQ 599,S!i 23.53 ~. ac; 6~3.04 632,Rf; 

1 1 • 1G 0 1.00 0.00 o.oo 5P7.00 3:,00.00 5CJ9.94 o.oo 600.35 24.41 5.11 6 4.64 701'.46 
11.100 1 • 0 0 o.uo o.oo C.,87.00 4710.00 6(12.31 o.oo 602.7<; 23.59 s.s1 845.71 969.69 

J J .2.o_o _': l)_...J}_Q 0 ,lll' Q. l) 0 C,f< 7 A ()_Q ___ _L \l5_0__A O 0 591.30 o.oo 597.5~ ]9.31 !i.02 5 IO. 'ilL 465~85. 
11.c(ll ~u.un o.oo 0 • 0 U "-t 7. 0 0 3070.00 5CJ9.31 o.oo 59CJ.6f 22.,;5 4.78 64 I. 62 (:,45. 04 

) ll,2(1i\ =<1.t)rt r1. on 0. 0 I: "-.,-7.00 J':,00.00 600.07 o.oo 600.47 23.54 5.05 69?.9f, 721.41 
J 1 • 2(1 0 ':fl.0() c1. u r 1) • 0 ( "it<7.0fl 4710.00 60,'.44 o.oo 602.91 22.90 5.51 854.27 9A4.16 

----- -- - -- ----- ·- --- --- - --
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StLl\0 XLC'1 t. LTt<O t LL( Fl MIN Q C,SE"L CRIWS f.G lOK*S VCH ARE•~ .OlK 

fi~0.0C u • u (; o • rJ r, 59u.SO 2osu.ot, :,Yf:l.7? n • o o 598.99 27.11 4.22 485,.63 393.75 
_____ JL •. ll_O_ 0 , 0 0 5'ti!,:,O ·rn10. oo AQ0,82 o.oo 60 I. I 1 25,g,5 9',11 69' 3 1 

O, 0 0 o.oo 5'>0,50 3'::,00,00 601,6? o.oo 602,00 25,21 4,98 703 .. 08 
) o.oo o.oo 5'l0, 50 4710.00 603.92 0,00 604,37 23,49 5,38 875 .. 94 

- Q_ - __ ....=.D_._Q_Q_ __ -- _Q.D.D. 0, Oli 5c;J ,3!1 21l5U,OO 598.6~ o.oo 599,55 109,09 1,65 268,08 196,21 I ___ _) 

11.c;t<u :: r1. o o (I• Q 0 0 • il II c;s,).30 3070,(J(I 600.61 0,00 601,83 110,55 8,76 350 .. 27 291.Q9 
) J[.C,r<O ':0.()0 o.oo o.ou c;c,1,30 3'::,00. (JO ftJl.3C. 0,00 602,70 111 , 86 9,17 381,,61 330.Q3 
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) [,k 62U,"i00 '100,000 622,200 1000.000 h?l ,300 1100.000 h?l ,fOO 1?00.000 A22,600 1300,000 ) l-k 624,400 1400,0UO 1-25,400 1500.000 h27,000 lMJO .ooo 0.000 a.non 0.000 0.000 

-~- -----

7 ) J\l 14,960 u.o,uo 0,000 0.000 225,000 ?25,000 2?"i,OOO 0.000 0,000 0.000 ) X3 0.000 o.o,ou o.ouo 370.000 0.000 A20,000 0.000 0.000 0.000 0.000 NC -~QJ)J)__ o.o,ou ,065 .300 .soo __JJ.000 0.000 o.noo 0.000 Q.000 

) ]4,'lf<O ?2,UUO "-73,000 72h,000 so.ooo 50.ono c;o.ooo o.noo 0.000 0.000 ) 
10.000 u.ooo 0.000 2Y9,0UO O,QQQ ]Q':/A,QQO Q,00 ;-zT;ITTfO-- ---7-;-001) '123,000 300.000 624.500 500.ono 624.700 f.24,AOO 620.000 

) GR 624.900 64U.OOO 625.000 670.000 625.000 673.000 615,POO 615,200 6PO,OOO ) (,R 615.000 690.000 hl4.500 700.000 '114.300 710,000 f.14.500 '115,000 '726,000 G~ 62':,,000 72h,OOO __ 624_._Q_Q_Q ____ 770.000 ti?J.~QQ 800,000 t:>22,00Q 621-BOQ l 000,QOO - -- ------T,V---1'~4 • 0 0 O llts0,000 "36,000 ]]t<0,000 0.000 n.ooo 0,000 0.000 0.000 
) C. f< 0.000 l. 7 cO . 2.000 0.000 '-,2,500 0.000 3f.H,OOO 0.000 0.000 ) 

-----l/75 r/lCF OF 1 \1-AM~tST A VE. T 
) I ) X l 15,090 0.000 0.000 0,000 32.000 32,000 32,000 0.000 0.000 0.000 I X? 0.000 0.000 1.000 "-22.000 '122,100 0.000 0,QOO Q.QQO 0.000 0.000 ____ I " - • n - ------o • au u --- --- - --u.o o o ?J7.000 0.000 llfif·,000 0.000 6?3.noo "-?l ,AOO 0.000 
) f-<T 16,000 U,OOu "-27. 0 0 0 0.000 300.000 h?5,ono 0.000 500,000 6?4,500 0.000 ) r< T f,(JQ,[J(J{) 62<+, 7UIJ 0.000 oc'O,ooo "-2<+,800 o.ono h40.0fJO ,;24,0/JO 0.000 h73,00(l 1-'T li<'.5.00(l u.ouo ,-,73,000 6,:'5,000 h?2,00(i 12"-,000 li25,000 622,000 126,QQO 1'>2', • () 0 (1 

I_ 

61 o.01r0---rT1T;ooo- -6"24.000 0.000 A00.000 623,500 0.000 900.000 622,500 0.000 J RT 1000.000 62<',50(, 0.000 1180.000 62"',000 0.000 lH<0,000 636,000 0.000 0.000 ) I\JC • 07", ,07S .055 0.000 0.000 0.000 0.000 0.000 0,000 0,000 
-------- --

) 
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----- ----------
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I :, \ __J 0 
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~ 1 15,100 21,0UfJ 775.000 f\lf\,000 100.000 100.ono 100,000 n.oon 0,000 0,000 
13 0,00() U ,000 0.000 435,000 0,000 llh0,000 0,000 0.000 0,000 o.ono 
r," 62'-1,500 100.000 1--25,700 200.oon h21,700 100.000 1--?3,?00 400,000 fi2?,400 500,000 
Gf< 619,f,QfJ 600,Q!)Q 619,:,QQ 7U(!,QOO hl9,3QQ 115,000 6]6.~QQ 18'i,QQQ 612,98() 800,0QQ 
GR 615.700 ~15.000 619.300 818,000 619,500 R25,000 n20,30o 875,000 622.A () 900-000 

) Gis 621,700 1000.000 n23.ooo 1100.000 623.000 1200.000 624.700 1100.000 6?5.500 1400.QOO 
Gis 626,500 1500.000 0.000 0,000 0.000 0.000 0.000 o.noo 0.000 0.000 
NC 0. g O ~ -- ~(,J ,_QJLQ -· _ O,QOO • 100 • ::mo O,OQQ Q.QQQ 0,0QQ Q.QQ!l Q.QOO - ----- ---------' 
''C • R. ,()f<:, .osc; 0.000 0.000 o.ono 0.000 o.noo 0.000 o.onn 

) E.T 0.000 u.noo 0.0011 o.oon 0.000 1. 41 n 0.000 o.noo 0.000 o.ono ) 

(h -------- --·7 

) 
I 

lS,300 23.0UO 1092,000 1120.000 lf•7",. 000 1725.000 ,!57<;.ooo 0.000 0.0010 0.000 
i 

• SQO .. ____ Q_. O_OQ __ __n2_Lt.5QQ 2us,o,oo 6.2'!:,300 3Q2.000 623.30!) !<28,000 623,1010 S~O.OQO -------- J 
623.600 t3S.OOO 6c:'3.500 734.000 1,21.100 P3f,, ()00 h2?.700 1000.000 6??,900 1oc;o.ono 

) 621,700 1074,00[1 1--20,900 1092,000 1'17.900 1095.000 616,900 1106,000 1,111.000 1116.000 ) h20,r<00 lli:'Cl,OUU h24.900 1124.000 6?6,200 ll':>2,000 h29,000 1??2.000 633.500 1162.000 
33,7QO _H,22....QJJJ_, ___ 6-l5,1QQ l 6r<2, 0,0fl_ __ ~ _li3}i, 000 ]110,000 0,000 O,!l!l!l o.oo,o o,ono 

.o,,c; .Ob5 ,05c; 0.000 0.000 o.ono 0.000 o.noo 0.000 0.000 
' ) 0.000 0.000 0.000 0.000 0.000 9. 1 no 0.000 0,000 193.000 P?'3.000 
' 

) 
I 

_J 
( ) 

) 20,fl(i(I 719,000 71:'0.000 ;,•~7C,,OQO 2c;1c, .. ono .~',7<;.QOO 0.000 0,000 0.000 ) 

100.ouu 629,600 200.000 •~2R.OOO 240.,000 h29,400 3?0,000 h3Q,400 4]P.OOO --- ---

• 468,000 A26,900 c; 79.000 ,~25.900 619 .. 000 625.700 6f,9.000 1,25,700 719-000 ---1 
) GR n23.lOO 72b.OOO h21.300 733.000 620.&00 750 .. 000 h21,200 76P,OOO fi?3.100 172.000 ) • (;f( 624,600 77':>.000 625.700 7r<O.OOO ih?6.200 805,,000 630.600 P2P.;;>OO 1,34.400 9;:•s.ooo 

"IC ,08', --- .Ob5 .ass 0.000 0.000 0,. 000 0.000 0,000 Q.QOO O.QOO ___ j 
t -cr-;-m10---- 0.000 0.000 0.000 ] .,400 o.ono 0.000 0.000 0.000 

) 
X l 15,POO 23,000 1127.000 1176.000 117'3,000 117".,000 117cc.ooo 0.000 0.000 o.onn 

' 633 • h{TT,-- 1lllJ;uiro--- -1'3T. 80 0 2 s 3. crm,---,533. 3 o o 374.,ooo f..3?.A00 <;1A.ooo fi32,000 M,,3.RU0 
) GR A32.500 760,000 633.300 896.000 630,900 1020 .. 000 630.400 1044.000 h2S.600 1074.000 ) GR 625,400 1092.000 626,100 1127.000 623.900 1131.,000 h23.000 1134.000 620.500 1153,000 

GR 6i:'2.000 1172,Q(J(J t:>23.900 1175.000 625.200 1176 .. 000 1',26,100 1199.000 629.300 l::>F\S.000 I ___ , 
' F _, I • 3 0 0 !<+15,0v0 633,500 1'331.000 hJS.000 154'i.,(IIII\ 0.000 0.1100 I). o 0 0,000 

) E:T n.ono o.ouo O,OOfJ o.oon 0.000 9., Io o 0.000 o.ono 'i2,000 11,?.ono 

I 5 • !-lZ+r,-- - To-;-TT Oll - -- nr.--u-oi:,- 2 I 3, IJITTJ~- c;oo.ooo soo .. ono soo.ooo, 0.000 0,00 0.000 -·--· -----1 

) 
(,f,, 635.000 30.000 630.000 65.000 A?6,300 R0,.000 625.500 110.000 6?6.500 1,io.000 i 
GR h27,200 231.Q(J(J 625.100 233.000 621.200 250 .. 000 624.POO ?1',6,000 626.600 ?72.000 I 
(,is 628.000 273.000 h2P.OOO 2E<5.000 6?'i.700 320 .. 000 6?5.600 :ns.ooo h?F,,000 11,s.000 I 
'f( w4.c;-fil} 37 0 • (JlT(T- IJ. iluO n.oon 0.000 n ,,ono 0,000 o.noo 0.000 0,000 

) f...:C u.uon o.onu 0.000 • 30 n .soo 0 ,. 00 0 n.oon o.ono () .ooo 0.000 
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1u.ou0 JU7.000 ]J].000 ----,u • 000 627.000 80.000 
) Gf< 328,0UO 623.200 333.000 

"fl l. 700 3.050 0.000 

) 1-'Kl Vl\l t Dt<IV~ 

J':,,Pf-,(1 ___ o.ouo __ 0.000 0.000 
0.000 u.ouo -Looo 6?9.200 

) ll. 000 F<0.000 634.300 o.ouo 
307.000 630.AOO 624.000 307.000 

0.0_ __ 6 2-l.2.Ji o ___ 340,000 630,800 
0.000 47U.OIJO 640.000 o.ouo 

) 
y .fo70 ~ __2_l_.JlJLll - 2R3,QQQ 314,Q(J(! 
GR 640.000 10 •. 000 h27.500 75.00() 

) (,~ 626.100 ic'IV.000 625.000 21:13.000 
GR 626.500 314.000 6<'7.000 323-000 
Gk 633. 2 on_ ~ 3 75 .Jl_UJ)__ h33.800 3H!l.OOQ 
(, f,4().00(J ':,O':,. 000 o.non o.noo 

) F:J o.oon 0.000 u.ooo 0.000 

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

) 

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

) 

, ,-
L_ ___ ---- ---

) 

) ~---- -- -

) =-~-- ~---

h0.000 hQ.QOO RO.QQQ Q.QQO 
627.000 300.000 624.000 307.000 
627.000 340.000 627.000 41,0.000 

29.500 0.000 177.200 0.000 

2">.QQQ 25.ono zc,. Q Q Q 0.000 
h30.000 o.ono 0.000 0.000 
210.000 630.AflO 0.000 300.000 
h30.800 628.200 333.000 630.A()O 

11,DOO 365,000 630,000 0,000 
o.ono o.ono 0.000 o.noo 

3Q,OQQ 3Q,Qf\Q 30,000 0.000 
hZA.200 125.000 627.400 200.000 
f-23.300 ?87.000 621.600 300.000 
h2A.200 338.000 f,30.100 142.000 
633.5/!lO ii-03,000 633,RQQ ~53,000 o.uoo o.ono 0.000 n.ooo 

0.000 0.000 o.ono o.nno 

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

A E 

Q.QQQ Q.QQQ 
621-400 320-000 
640.000 470.000 
1\23.?00 623.200 

0.000 O,OOQ 
0.000 0.000 

h30o800 0.000 
h?A.?00 133.000 
~10.000 630,000 

0.000 o.onn 

0,000 0,000 
626.900 ;,c:;o.nno 
623-800 :n2.oon 
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633,500 503,000 
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SECNO 

TI Mt 
SLOPE 

*PROF 1 

DU'TH 
L Ur< 

VLut< 
XLU!-"L 

CWSE.L 
OCH 
VCh 
XLCh 

CRIWS 
<lf.'Ub 
V>IOH 
XLOH! 

WSELK 
ALUfi 
MlL 
IH<IAL 

E. G 
ACH 
X!I.CH 
IDC 

CCHV= .100 CEHV= __ _.,;)QO _____________ _ 
"5ECNtJ c;.~oo 
3 . I 2 0 C f-< I T I C fl L. ~~ $ Uf 1 L O -~----

HV 
Af.!UH 
XNk 
lCONT 

HL 
VOL 
WTN 
CUPAR 

OLOSS BANK F 
TWA LfFT/RI~i T 
E:.Lt-<IN SSTA 
TOPWID ENOST 

3470 FNCkU/J.Cr~'ENT STATIO"JS_= __ -2~5~5~H~-=u __ ~2~H=2~5~-~0-~T~Y~i-'=l'"_= ___ ~l-~T~/J.~R=G,~•~T_= __ ~~~~~---------------------
( A) - -

G.50 6.04 590.94 
~--~3*5~0 a_._---- --85_3_,_ ___ _ 2Q_'t_[ • 

O,UO 3,50 1U,h5 
.025071 0, o. 

-~~~~-~~- --- ---- ------'-J.600 

590.94 
t,00. 
3.03 

0. 

SGu.oo 
244, 
.110 

0 

59?.05 
)92, 
.01\5 

J 0 

1.10 
) 98 • 
.110 

0 

o.oo 
o. o.oon 

a.on 

o.oo 
o. 

584,90 
r'l'-7.00 

c;sA.80 
5B1,AO 

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

3470 ENCM0ACHME:.!I.T STATIUNS= 2647.0 2736.0 TYPF= 1 TARGET= ~9.000 
9. 6 0 9. 83 'i 94, 7 3 ----;oc.-;•..-,Oc'O~ _ ___,oci.~0.--'0~_5~9'-;5 __ ,.~4""-'A~--,..,•·~7""""5~_~3~-~4-!-'0~ ___ .~n~3~~5"'-;B"-'A""'."'~""\O-----------------

• 47A. - 21,r.:.,- 409, 153, 33?. 13A. 4. 1. SA7 .. 40 
.111 3. 12 7,b7 2.9h • 110 .01\!'i • 110 ,01\1\ 51>4.GO ?1',47.00 

.0065'-J6 269, 2~9. 311, 4 U O 0,00 A9.00 ?73h.OO 
-------------------------------------------------------------------

CCHV= .300 CEHV= ,500 
*SECNO 9.890 

_ ___ , 

I 
I 

_J 

- ---7 

! 

~AASS ~-NC~lf,---E_F_F_E~c~,~I-v~E-,-t-c-c-E~A~=----r,,-0~,-.-o~c'-1 ~~-~.-=~---F,~~~------------------------- - . -- ___ __J 

9.M9 
3!'-iO O • 

• 0 I 
.Ol36'il 

"· 77 594.'-17 
O. 35Uti. lJ • U1l___ ---1, •--,.,- -

50. 50. 

3j0] HV lnANGfU MUk~ Trl~N HVJNS 

o.oo 
0. o.oo 

so. 

o.oo 
() . S9f..]6 

400. .o6s 
0 

1.)9 
o. 

• 110 
0 

• 41\ 
c;. .o6e; 

o.oo 

,2? 
1 • ses.20 

6J .4R 

hOA.qO 
601'\.,J0 

2179.if, 
2241-2'4 ___ J 

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

3370 !I.OkMAL RKlOGE.,NMD= 12 MIN ELTRD= 

9,90 
35n 1,. 

, u l 
.Ol173'cll 

9.51 594. 71 
0-;---- 3500. 

U,00 10.57 
l . I , 

o.oo 
. () . 

o.oo 
l • 

f.08.10 MAX EILLC= 

o.oo 596.44 
0, 13 l • 

, l l 0 • r, 10 
? 0 

604.AO 

1.73 - .OJ 
0. c;. 

• I I o • () f,', 
() -s?.73 

.21 608.C>O 
l • I\Of< •. Jf\ 
,-L----'-'-'~'--''-''!-c-------------~~ ----- -- --- -- --

',f,,',,20 
60.26 

2 urn. 01c; 
2?40.f,O 

7 
I 

___ I 
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l 
LlLUf'f' ____ lJCFi Uf<OB tLUf-l ACH ARUR VOL TWA LF.FT /RIGHT 

) TIME VLUb VCH VkUH XNL XNCH XNM WTN tLMIN SSTA 
SLOPE XL UHL XLt~ XLOHR ITMIAL !DC !CUNT C(ikAP TOPWIO FNOST 
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) 

) 

) 
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*SECNO 9.910 

3370 NORMAL RR_IDGE, ,Ni-<D= 12 l"JN EL HW= 60b. l0 MAX ELLC- 604.80 

U/S FACt ',OUT~bUU~D 1-196 

~---~9~-~~~l __ ~lU.33 
3500. o. 

.<)~ o.oo 
.0053f'2 so. 

595.s~3,,,_ __ o,,,_._.t~10'-'--__ u,,_,_.o~,,_o_~s29~6~."--'-A7 __ _,,._1~.~3::,_4 __ __.,.~1~1 ___ ~.~1L2_-'-'li~o~A~-2Y~n~-------------------3soo. o. o. 311. o. s. 1. 60e.10 
9.29 0.00 .110 .030 .!10 .061 5AS.20 ?17R.S? 

50. so. 2 0 0 -58.78 64.09 2242.6) 
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7.46 

o.oo 
o. 

o.oo 
o.oo o. 
.110 

3 
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469. 
.060 

0 

.86 
o. 

.110 
0 

• 0 I 
5. 

.060 
o.or 

.)4 
1 • 

585.30 
fli.4A 

609.00 
60A.i~O 
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I 
_J 

,,, ,, __ j 

-- - -----------------------------------------------~-----------~--, ) l __ 3~3-0~1-Hv CHANGrD MURE THAN HV!NS 

J4 / I) FNCRUA'C'Pf".ENT-sTA'T roN--S=--~?~5~6~A-.~o-~-;~,~3-~z-.~n-~r=y~p~F~=~-~1-~r~A~R~G~i:-~T-=-- 1t,4•0'10 
) 9.9~ 11.14 597.)4 (J.00 l•.00 :,97.41 .27 .;>} .JR 'i9?.AO 

3Sno. c63. c977. 260. 147. hli7. 146. A. 1. 59?.SO 
• fl c 1 • -'7~9~_~4 •. ;;c""-6 __ ___.,1 ;,,• ,:_7_,_9 __ __._. _._1 _._1 _;;0 __ __.,.,.,,o._,h*0 __ __.,._,_1_,_1_,,o __ ~•,._,o"-'6~nc__ _ _,,s~f'•6'-'.-liocl:o:---!a?css,,.6~Ai-'.~oc;n.:---------------------- _ ~ ) 1 -;1102757 -so. so. so. 2 o o o.on 164.00 2132.00 
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o.ou 
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0 • 

• 110 
2 
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.060 

0 
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o. 
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0 
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o.oo 
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2. 
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)(NL 
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) 3500. o. 3::>00. o. o. 

.C3 0.00 H,411 IJ.OO .110 
.007931 45._ 4j. 45. 2 

) <>SfCl\jQ lU.OAO 

-CFF'NGFUMO RE'-T "'ANHllTN S--
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XNCH 
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.030 

0 
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AROP 
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0 
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1.10 
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l O. 
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1 0. 
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2. 
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10.10 lJ.4~ 54~.48 o.oo 

'----~3~5~0~C,µ,'• 415. !661. 918. • 4 - 1-;3:, · ·· -:r. 31--- r. 36 -
.000~;0 ~?. ~c. ~?. 

2111.0 
o.oo 
677 • 
.J 1 0 

? 

l TAt<GET= 
.10 .12 

l'.78. 12. 
.lJO .nc;R 

0 11.00 

239.000 
• I 1 
2. 

:,fl6.(l0 
239.no 

592.00 
591,60 

?"i3flo00 
?777.0rl 

J 

0 
) 

) 

) 

) 

) 

) 

) 

) 

, 
) 

) 

, 



0 
8.16.53~ 11c; ~ 

'----SkE~c~~~JO,,__ __ O~E~_Pc,.+I~H __ C~w:SEL 

)l 
u JL08 QCh 
Tl~f. VLOE VCH 
~LOPt XLO~L XLCH 

-l<-C~P.J,.l,l!.W2S __ :!!-W.::,S~l:.;.,L-"-K __ .,;f.l,G ___ __'.Jl--t."V~ __ ____l:'Hll.,I ~--------',c0"-L,'!0'--"St.::SL.,---..,,.;;H~AwNl£K~E,1I. ~c.__ ___________________ ____j 
QROB AL08 ACH AROH VOL TWA LEFT/RIGHT 
VROB XNL XNCH XNR WTN 1:.LMJ~ SSTA 
XLOHR ]THIAL Inc !CONT CORAR lOPwTn ENnST 

) 

) 

) 

) 

) 

) 

, 
) 

--.. -SE_C_N_O __ l_O ___ '-}_fl_O ______________________________________________________________ I 
3 4 95 0 VE f< ~ A NK A k EA _ASS L,l_M_t U I', 0 N...:-::.,f_.-F_.F__,E=--'C~T~J,__:V..._.fc.'•ute..1L..,L~,E=-2A:o.:==-------'r-,'-'-'0""2.._._. 0"--0"----'Ewll.JRc,JEc..,A.,_-,c_ __ __j_J_,.,_,.____.__,..._,.,_________________________ _ --~ _J 

10.'-},j 
3500. 

.05 
t 

le. 7(1 
0. 

o.oo 
1 • 

"SF.:CNO 11. 0 Q O __ _ 

5',,'-!,7() 
3:,0U. 

'::,,24 
32:,, 

o.uo 
II , 

o.uo 
225. 

u.oo 
u • 

• 11 0 
2 

600,12 
hhR. 
,QhU 

0 

-----------·-·-------------

.43 
0. 

.)10 
0 

337G NOH~AL ~kICGt,NHO= lb VJI', ~LTRn= h03,60 MAX FLLf= SQ'-!,80 

11 ,<JO 12,64 59'--1,b4 ___ __,_Js.a.-:.o c:..o -"-. ----'--'=--'-'-'o-'-. -......e....:3 s·o o • 
.O:, 0.00 5,91 

,OOlA62 1, 1. 

"SEC'<O 11. 01-0 

o.oo 
o. 

0,00 
1 • 

U,00 
0. 

.110 
2 

600,lfl 
592. 
.010 

0 

.54 
o. 

.110 
0 

3370 NOf<~11lL Ht:'lOG_l:.,NHll= lb VIN fl TR[)- h0J.h0 MLX ELL(- S9Y./Hl 

U/S fACt OF C ~ U RAILROAD 

'----~l~J~•~f.~•b,___~lc,78 599.76 
00. - 0, 3:,-(f{J,-
,Ob U,00 :,.84 

,OU?lUJ tO, 60, 
--- ----

a.on 
. 0. 
o.no 
60. 

o.oo 
u • 

• 11 0 
() 

600.31 
Aon. 
.010 

0 

.$3 
0. 

• I J 0 
0 

,3R 
19. 

.061 
0,00 

.on 
19. 

,061 
-7?,2? 

• l 2 
?O. 

.no;q 
-73.(-,7 

,17 
3, 

!:;,f'7.00 
68,00 

,Oh 
], 

:,87.00 
67 .A9 

.no 
] . 

':,R7,00 
f>A.00 

h03,f,0 
603.70 

?006,011 
2074,00 

h03.611 
603.70 

2006,0ll 
2073.A9 

I 
. _ __J 

! 

_J 

603.~,!c-c------------------------~ 
603.70 

?OOh,011 
2074.00 

I 
<>Str:.NO 11.100 

L 3495 OVE~~AN~ AREA ASSJMtU NON-EFFf.CTIVf,1:.LLEA= ___ h--=-0=3~•~6=0~E=L~R=E=A==---~6=0'1.._,_v..,,,_O ___________________________ _J 
1 I • 1 ! 
3son. 

• (j fi 

C.02~41 

1 c, 94 
0. 

o.oo 
1 • 

5c,,9,c,,4 o.un u.oo 
J':,0(1, o. 0. 
_ '? ·f-:-- ___ n ,... ¥-f -"-~--~-_.._1_.__1 :~ __ 

hO O. )':, 
ts R5. 
, 0 hO 

0 

.41 
0. 

• I l O 
0 

,0() 
20. 

.oso 
o.on 

,n4 
:i • 

'-;f'7,00 
6A.OO 

AOl.h'l 
603.70 

?006.0( 
2074.00 

-~----- -------- ___ J 

0 

) 

) 

) 

) 

) 

) 

) 

> 

) 

) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

oa; 1 6 • 53 • - · · -~~---
f\0/11/26. 

s NO D 1-'TH C., E.L CRIWS WSl:LK EG HV HL 
(J (,ILUr< CiCH QROb ALUH ACH ARUH VOL 
T IMF VLUH VCH VROP XNL Xl';CH XNk wTN 
SLOPE XL. u,-. L XLCH XLUBk Ilt<IAL roe !CONT CORAF< 

*SEC"iO 11 .200 ' 
11.20 13.07 A00.07 o.oo o.oo 600.47 .40 .1? 
500. -- -- 0. _ 320.0 • ~----0. 0. - _6.9..3.._ __ o. ? • .Uh u.ou 5.U5 o.oo • 1 IO • 0h0 • 110 .n59 

• 00?354 so. so. so • 1 v 0 o.nn 

C HV= .100 ~~HV= • 300 
*SECNO Jl.900 

3470 ENC~UACHMl:NT STATIONS= 
11.90 11.12 6uC.b2 o.oo 0.00 602.00 .3A J.53 

2565.0 2640.n TYPE= 1 TA~GET= 

3500. O. ]SOU. o. o. 703. o. ~1. 
.09 U.OO 4.9B o.on .110 .oAo .110 .nc;q .ooze; 1_ 3eo. __ nJ_(J_, ___ 400. ___ ~2 _________ 0 _____ 0 o.nn 

CCHV= .300 CE.1-'V= .soo 
*SECNO ll.9RO 

330) HV CHANGfU ~URl THAN HVINS 

1 l • 9>
oo. 
• l 0 

• OJll!:<A 

l U. 09 
o; 

o.oo so. 

AO[.j9 
3500. 
9. I 7 

50 • 
- --------~ ----

SPlCI~L "~rur,t 

o.on 
o. 

o.oo 
so. 

O. 0 0 
0. 

.J 10 
2 

602.70 
3t-2. 
• OliO 

0 

1.31 
0. 

.110 
0 

12. 
.oc;9 
o.oo 

ULOSS 
TWA 
l:LMir>. 
TOPWID 

.oo 

75.000 
.no 
4. 

':,90. 50 
75.no 

.46 
4. 

591.30 
41.30 

BANK ELEY 
LEFT/RIGHT 

<;C,TA 
ENDST 

603.60 

S9S.?O 
100000.00 

2s6c;.oo 
2640.00 

AOJ.30 
603.30 

3779.50 
3820.80 

- -- -- I 
) 

) 
I -- - - _______ J 

) 

! ) 

J 
) 

I ) 

~ -- __J 

' ~~~~-=~~~~~~~----------------------------------- -- --------- - ----'VARI AFll~~H-U- orrn.:CHT, UN CAR[) 58 NOT SPF CI 

' 
' 
' 
' 

xr XKOk CUF~ RDLtN RwC 
n.oo 1.7h 3.on n.oo 41.30 

f-'kl: SSlJkl:: wt l" FL U!>I 

tGPRS "TGCWC-- __ _ 

604. 15 60<'..10 

R 

o.oo 

. Qwf IR 

97. 

QPR 

3406. 

) C ______ -
) 

RWP 
o.on 

BAREA 

349. 

HAREA 
34A.50 

IRAPE/010 
AREA 
3!<0. 

ss o.oo 

ELLC 

600.50 

ELCHLJ 
S91.30 

ELTRD 
603.00 

ELCHO 
c;q1.3o ' 

) 

- - - ---i 
) 

-~) 

) 



I 

ol 
I 

80/11/26. 

SECN0 

08.16.53. 

flE.1-'TH Cw!::>tl CRIWS wSf.LK' 

PAGE 1 7 

EG HV ril Qt oss BANK EIEV 

)l 
) 

) 

) 

) 

) 

) 

) 

) 

(llUH 
VL Uf; 
XLO • L 

uCh vu, 
XLCH 

QROb 
Vf<tJl:J 
XLObR 

ALOB 
XNL 
!TH!AL 

ACH 
X~JCH 
I OC 

AROR 
XNk 
!CUNT 

1/0L TWA 
,/TN tl~IN 
CORAR TOPWHl 

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

3470 fNCHOACHMtNT STATlON!::>= 3779.5 3820.A TYF'F= I TARGE'T= 41.300 
~------U~/ S FA Ct_ u_f_Q,J_L A'-'G,_.,(,_J _.,D,_._k._.l'-'V'-'E,_. • .__ ________________ _ 

12.Uh 11.77 6G3.U7 O.OO U.00 604.00 .93 I. :in a.no 
3c;o0. o. J',OO. o. o. 4c;1. o. 1?. C,. 

~--~..-..• ,__I iJ 0 • 0 0 7. 7 6 ~o-,a.--';'0~0--~•~l~l~O~-- • r~> 3c-;Oe----~~---~'-' • o O 17 2 s----- --5 4-; - --- - -,;,. • - --- 54. 2 0 .110 .OSR ',9].30 
2 o.oo 41 • 30 

LEFT/PIGHT 
SSTA 
FN05T 

_______ J 

l *!::>ECNO Ji:'.200 __________________ _ ------------------------------------ -- ___ __J 

3301 HV CHANGtD MORE. THAN HVJNS 

34 nc;,07\-CF<MtNT STATIONS= 678.0 819.0 TYPE= I TARGET= J4J.QOO ~- ---7 
12.zu 9.76 603.96 O.OO 0.00 604.29 .33 .JJ .JR 595.10 
3500. 206. 2328. 965. 93. 437. 346. 33. c:;. 595.10 

L__--~~· -t-40 __ --"'-2$-. _.,_2_,__2 __ ____,,,s$-. _,,,J,,_3 __ _h_-$-" -1-729 __ ___._. -'-"-o ¥-o __ ___._. "n,,,_6_,,,5 __ ___._. _.._1,,,0¥-0 ______ ,.,_0-,!-s-'?9 __ _,,_s-'?ci::!'4_._. ~2~0------!c--"--"-,!--------------------- ______ J 
o 101 s1. 1. s1. 2 o o a.on 111.c:;7 

~-iri'<-,-"7--~~~-.----.-~C-=E~H~v_= __ • ._,,3,__;(,__,,10.__ _____________________________________________________ _ 

~---- - ( ti) __ 

l?.',O JG.SJ 
JSOU. <,',. 

.22 .iJ7 

12 • 50 tXTENDElJ 

o.oo 
24i:' l. 

J.06 

.13 FEEl 

u.oo 604.76 
109. 47?. 
.100 .OhS 

---~-- -

.01 .44 • n :1 c:;9c:;. Io 
2?R7. Sf,• R. c:;9C,.)O 

-100 704.0 

~ 

I 

) ~~-000373 -600. 

, *SECNO 12.900 

soo. .Oh] ';94.?0 
2 0 0 o.oo 4]5.9R lll9.9R 

) 3'+ 70 ENU-<OALH'•tisT ST AT I 01\Jc,= 
12.90 lt • lJ 6G4.h3 
3';0u. J5D• 2b~u. 

~--~~. ~24-i- --y-.;79 - 5. Fi --

211.u 7~7.0 TY~f= 1 TA~GET= s~~.ono 
a.on t,.oo 605.15 .12 .3n .09 c;96.40 
', o o • I 96. 'i Jhl h:--;"'---~3"-'5,;_-;7:.-;•0----~7l,?~·:.--~~._.J4?...;•:---~~5?-s9,__.6"-'.~3e-'n_.__ ___________________ _ 

-r.-4,-..-0--~.""-o"-s.-s--.M,s .otis .063 sci2.10 ;,11.40 
) .no?2w1 650. 450. 300. 2 a o a.on ';55.60 767.on 

--- ----- - ~- -- - ---- - ·-

) 

) 

) 

) 

0 

} 

) 

) 

) 

) 

) 

) 

) 



) 

) 

)l 
) 

) 

) 

) 

) 

' 
) 

) 

) 

> 

> 

) 

) 

) 

80/11/26. r,H.16.':,3. PAGE lA 
-----~ 

! 

SECNO OEl-'TH CwSEL CRIWS WSE.LK EG HV HL OLQsc; BANK ELEV 
(, OLOrl 0 H (;f-,08 ALUl:J ACH AROH VOL lWA LcFT/RIGHT 
TI l":E. VL Ot< V Crl VPOH XNL XNCH )(NR wTN l:.LMIN SST~ 
SLOPt:. )(Lut:L XLCH XLOF;R lHdAL !DC !CONT COR~R TOPW!fl ENfl<;T 

~----------
CCHV= .300 CEHV= .SOO 
*SECNO 12.9Hfl 
3280 CRuSS SECTIO_tl, _____ J2_._9_F< E_~•~T=E=N=D=E~D----~•~9_"i~F~F~E~T ______________________________ ___,_ ___ _ 

3370 t,OPMAL f'RlCGbNkO= 4 ~;Jr-, fLHW= 604.20 "'AX ELLC= 601.70 

3470 ENCPuACH~-E.NT STATIONS= 268.0 AOO.o TYPf= l TARGET= -26R.OOO ---------7 
12 

• 
9

" --=-e_f_; ___ ~0_Ii5: ____ .1JLg""3~g-!c? ___ 0~2-;,2~? __ 6
_
0
_
5_,,,4_~L-!-~--__,_1~4,.,,§'.!~~--~7'"'§'-!~c-----o~c-1i-,::g~!:-------c6"'g~6~4~~~g:-.10L-_______________ -- --- --- - -- -- --_J 

.?S 2.AO 3.HS 4.35 .OHS .065 .ORS .063 603.JO ?6A.OO 
.030446 49. 4~. 49. 3 0 0 O.OO 532.flO AQ0.00 

*SECN l 3. 060-- - ----
32AO CROSS ~FCTION 

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

13.0h EX.TENDEU J.H? FEET 

3470 ENCKUACh~~NT STATION~= 2RO.O 
U/S F ACEur-CANAL AV-E-.-=.-.B-..R~I-"'D~G~E-.-~~~-

t-<OO. n TYPE- l TARGET= -?1;0.ono 

--13.(.,t, ,2-.92 
35000 I 740 '----~=.-"sLr_,----'----,c.~--

o007?47 SO. 

T.Trrll 
3280 CROSS ~FCTIOt-< 13.10 EXTENOED 

GACf<rlENf- SI A I IONS= 
13.10 2.93 606.U3 
3500. 57. c3h. 

~--~~·~;~s __ 1.57 2.s9 .005/03 ---,.- 1-;----

280.0 
().0() 

320ti. 
2. fl n 

I • 

o.oo 
36 • 

• \ll._) J 

2 

l • 84 

FOO.O 
o.oo 
36. 

• l 0 0 
I 

f,Qf,.}4 ol2 of,5 005 604020 
91. 
n~ 

-~;....;,,_ __ _.__l _.__J-,:_3_~8~•----1-745-:.•-~~_.__l,.,_3-;-•-~-¥6-lf0"'4~•-i.2_,,0 ______________ _ 
•11BS .Ot=,;1 603.10 2An.on • V'--'--' 

0 

FEET 

I VPE-
f>Of,.[C, 

9?. 
• 065 

0 

0 O.QO C,20.00 R00.00 

I I ARGE I -
.12 .01 

1144. 75. 
.015 .o,;3 

0 o.oo 

-?il0.1101) 
.oo 
13. 

h03ol0 
520.00 

604.20 
604.?0 

280.00 
800.oO 

) 

--------

I 
I 

- _J 

--1 

I 
___ _J 

- - --------1 

I 
- - I 

-------7 

i 
I 

-- --- ----- -------------~----------------------~---------- ___ _j 

0 

) 

) 



; 

:) 

)i 
) 

) 

) 

) 

) 

) 

) 

) 

' 80711726. 08.lb.53. 

I SECNO OE.PTH Cl'ISEL CfJ HIS WSE.LK EG 
I) ClLOB _____ un.,--- --- QR08 ALuB ACH 
T 1 ~,I: VL Llt:l VCh VflOH XNL XNCH 
SLOl-'E J\LUbL XLLH XL08fsl I H<IAL roe 

"Sl::CNO 13.200 
32RO Cf-'OSS SECTION 13.20 E.J\ Tf_NDED • 4'i FEfT 

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

13.20 13.55 b06.t:'5 o.oo u.oo h06.30 
3500. 247. 167b. l ':, 77. 342. 7?3. 

I 
.?7-- ---. 12 ___ -2----;-32 1.01 .100 .065 

.0005t-3 100. 100. 100. 2 0 

L 
CCHV= .100 

-(r_HV= • 3(J 0 
••SECNO lJ.300 

13.30 10.50 h06.tlll o.oo o. 00 f,Qf,.R'i 
3500. __ J7R. ____ j_J5t<. __ ]364. 4)Q. 42{)1. 

.36 1.81 3.23 1. 60 .085 .06S 
.001218 seo. HOO. 700. 3 0 

'--~---~--------- --- ---- --------------• 00 
(,)) 

ll.7U 
3500. 

.44 
.003A06 

Y.19 6Ub.b9 o.on u.oo 609.13 ~no-- -1Jl'fT.-- --r-""z_;_4_,,1-".-----"3-"B-"s~.-~=-,;2~6__.o~. 

*SEV,u t:J.i<OO 
13.HO 

2.23 S.37 2.85 · .085 .065 
llSO. 1175. 1000. 3 0 

Y.65 
7 /< 2. 

AlO.b5 
22h0. -,,-;Sb ___ 

o.oo 
43R. 

• 4 • 

l 
3c;~z; 

) .004673 
I .4c 
450. 450. 375. 3 

) 

--~.c,ITTI 
13 • YIJ 
3':>0 n. 

.so 
) [___ -- • ~0~1408_---

) 

lU.77 
tl70. 
l. 3U 
51fff~ 

-- -----

61,--.77 
t:'t,2U. 

4.Yb 
550.--

o.on u.oo f-11.llt-
1 0 • f,f,H. 'i2h. 
.90 .OH':, .01,5 

350. 2 

HV 
AflUR 
J\N~ 
IC0NT 

• oc; 
1476• 

.075 
0 

.o9 
H5'±• 
.085 

0 

.24 
436. 
.085 

0 

.31 
204. 
.u 

0 

.30 
1 1 • 

• n >!5 

- -------

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

) 

'--------

HL 0L0SS RANK ELEV 
V(JL TWA LEFT/RIGHT 
WTN ELMH, SSTA 
coqAR TOPWID FNOST 

• 11 .o;, 1',Ql.90 
79. ]4. 60).90 

.061 592.70 3A.'i0 
o.oo 661 .so 100.00 

• 'iR • n 1 hOO.AO 
l l 3 • 
.()6<; 
o.oo 

2. l 0 • oc; f,Q 3. so 
148. 3?. 604.00 
.066 599.70 563.90 
a.on 3h1.2h 931.lA 

-I- I 
1 • 8? .03 £";, erjvl 
c;q. 3'3. 

.06A bO .oo 
o.oo 720.52 

? • 0 " .oo f-10.'iO 
171. 4c;. All.10 
.Ot,A r,02.00 24).?A 
o.on AOO.OA A43.34 

---~--~--. 

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

19 

___ J 

___ J 

-- --~, 
' 

-- -- -· ___ j 

~----_] 

- l 
I 

) 

0 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



) 

BI 1 26, OB,16,53, A E ?O ----, 

~ 'Q 
'---,S~E~C~N~O,,___~n~E~l~PT~H'--'-----4C~w~ShEhL __ C*R~l~w~s __ ~W~SE.~L~K'-'-------'e-E¾G..---------'-,!-H*VTCn __ --+lH~L-.------~O~L~O~s~s-.r¥B~A~N~K,..--l,E~L~E~v ____________________ __J 

TIME VLUM vc~ VROH XNL XNCH XNR WTN E.LMIN SSTA )l 
JLUH OCH QROb ALOB ACH AROB VOL TWA LEFT/RIGHT 

SLOPE XLU~L KLCH XLOBM [TRIAL !DC I CONT CORAR TOPWIO fNOST 
-------------

) CCHV= ,300 CEHV= 
"SECNO 13,9RO 

3 98 10,67 
3500. 932. 

) .51 1.25 
,002319 4R, 

,500 

612,97 
2-:r1d~ 
4. 71 

4!:l. 

o.oo 
175. 
1 • 51 
4R. 

(I.QI) 
74 7 ,. 
• OR'3 

n 

61:i_.~2,.,_1 ___ ---c-l.~2~4._ __ ~~·~1~3~--~-~0~2--'6~1~0~.~s~o~---------------
so9. 116. 174. 46. 603.oo 
,065 .ORS ,066 b02,30 27,34 

a n o.oo 649.64 676.9R 

) "5ECNO 13,990 

) 

) 

) 

33 70 NORM AL fill 111faL, NM Q= _ __l_li_ Ml1~_[L_JL,,_R,.,D=.=_u6..1._l __,_o.._ • ..,_5'-1, ----1.:!-"..a_kJ.J..-"-"_.u..J..-"-'--'-'-'-----------------------------

13. ';<; 
3500. 

.004236 

<><;ECNO 14,060 

10.63 
117R. 
l.fS 

1 • 

61<:',<;3 
i:'292. 
_ 5. 53 

1. 

o.oo u.oo 613,26 .33 .on ,04 610,50 
29. 713. 414, 49, 174. 46. 603.00 

~• 6~(~1 --~• O=c\~'·"-·-___ ._Q_J__Q__ ___ .._. ).Lo 8c,.S;,__ __ .L• .!.Li1n6.r26 __ _.l../6.l.L0,:,,2..-. • .-.,1u.O __ L,2-"'8_._ • .,.4-c!c7 _________________ _ 
1, 2 0 0 -175,43 643,40 671,R7 

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

3370 Nllk~,~L Mf.]DGf.,Nrl[J: 11' •1IN FLTRD= 610,50 Ml>X ELLC= 610,50 

7 
I 

I 
___ _J 

I 

·-- ----- J 

_______ l.,_J,_/c'._5__._r-:::_-AC_t_Qf_y,l_LSUl:-...•~•..__v._,E.c,_,N_.,U".'E.c...."...._---'-'(E'c...'_l ---------------------------------------------

) 

) 

) 

) 

*SECNO l<+,0 10 

10,90 
1312. 

1,57_ 
4 • 

613,20 
2122, 

4,<;5 
- 45;-

0,00 
66. 
,69 
45. 

o.oo 
H3b, 
,OHS 

2 

613,45 
429, 
,030 

0 

,25 
,95, 

,085 
(j 

, 1 7 
176, 
,066 

-175.41 

,02 
46, 

602,30 

610,50 
603.00 
18,40 

7 a.RA 

• I 1u;9g fT3,-Z8- --u.-oo o.oo 6T3,4/ ,18 .on ,O? 610,50 
3SOO, 1077, 2220, 203, 893, 525, 172, 176, 46, 603,00 

,51 1,21 4,23 1,18 ,085 ,065 ,ORS ,066 602,30 15,42 
• o o 1792 1 • _____ ..l • ----'-1 _._. ____ ,c2 ____ _.,u ____ _.,o __ ____,,o._..__,,o"'o'---__.7--'0"'3,._,,'--'9:..,l~__,1__,1~9._.,,_,3,_.,3,__ ______________________ ~ 

"SECNO 14,200 
14,20 11,09 
3500, I IZ4. -

.52 1,19 
,001634 49, 

613,39 
-21 f,c_r;---

4,07 
49, 

U,00 
216, 
I , I 1 
49, 

o.oo 
946, 
,ORS 

1 

f-13,Sn 
531, 
.065 

u 

,17 
195, 
,085 

0 

,OR 
17/l, 
,066 
a.on 

, o I 
47, 

602,30 
720,30 

610,SO 
603.00 
11,16 

731,45 

. - ---- ·--1 

) =-- ------------------------------------------~----

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

) 

) 

) 

) 

) 

) 

) 

) 

) 



j 

'.) I l<0:;;;::
6
• 0::~:

6053

~wSEL CPIWS wsE.L~ EG HV HL OLOSS BANK ELEV 

21 

---- -~ 

)l c_--5;;..'='C'.'".--__....;,;lliuF ____ UCH ____ ··o""'R*o&B~--icAi-'[r.OF>H"-------'ifA·~c"'H1---'-iA-!<fl"Oc.R--~V~C>'L---.-,.T~W'fA""'--'--,L,..f¥F°"T'i/isR,I~GhH!:eTi___ __________________ _ 

) 

) 

) 

) 

TIME VLOB VlH VROB XNL XNCH XNM WTN tLMIN SSTA 
SLOl-'E. XUJt,L XLCr< XLOEJR I TRIAL IDC !CONT CClRAR TOPWID ENOST 

CCHV= .100 CE.HV= 
"SECNO 14.300 

~---;,l~~·'+.•~3~0- 10.17 
,ou. [99;-
• 99 • ss 

.000245 1300. 

"SEC"IO ]4.500 
1~-.so Y.44 
3~>00. 22_3. 

~---=.I .2'T-- -I .44 
.002']l!R ]880. 

.300 

614.27 
-~7S. 

].42 
I 6 IO. 

o.oo 
--2726. 

• 7] 
li:'50. 

. .;ao,..,,._,,0~0-~6 I 4. 2 9 
360. 406. 
.Q85 .06S 

1 (/ 

61S.c4 o.oo o.oo 615.33 
__ _252_. -- S.3b ·--- 234.,.l""·--~l s~s..,_.,__ 

3.12 ].7? ,080 
lt-<HO. 1R80. 2 

,060 
u 

• 0 I 
3f-]6 • 

,ORS 
0 

• 71 
?72. 
.067 
o.on 

.02 
74. 

t>04.JO 
lllh.AS 

7 
---- __J 

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

.UQ 1.03 .02 611.80 
..1.J ...,J-,1.S.z.9~• --~4',!.Q..z9_,... __ ~J .,..J ..,3~--~"!6~1 L..2_,...~2.uO________________ _ _ ___ _ 

.ORO .066 605.RO 680.1A 
_J 

o o.on nA4,0Q J364.47 

----·--- --------------------------------------------------a !T4.55(1 
) .• ss 8.82 

;oo. 9':>3 • 
616.52 o.oo o.oo 616,74 .22 1.36 .04 614.00 

132'>. 1221. ':>16. 240. 599. 426. 122. 613.90 

-I 
' 

' 

) 

) 

' 

• 26 ].1;5 
•-r. Rr'i/ri3---'i-4 S;,.-tii-l ~. -- 5.52 2.04 .0130 .060 .oAo .065 ~6,,,0+7_._.+7.go __ ~4.,!-l.J,!8 ..... .gB.;ic4 _________________ _ c:.7i15"-'.~--55o.--~~""3--~~*o--~~*o----;.o=.*o*o- 740 ,9s 1159. 79 ··--- -

*Sf:C"IO l'+o':>>rn 
·-58 

35,0 0. 
----!f;-JS--- liTT;"lS 

I. 28 
.oo71ocs_ 

1301. l!:127. 
2.10 6.133 
1 SO • 3_?_0_. _ _ 

CCHV= ,300 CE.rlV= .SuO 
"SECNO 14,600 

o.oo 
373. 
2.03 
275. 

~--~~---~~--~-~--------------- ------- -- ··- -0.00 61A.36 .41 1.57 .06 616.00 
618. 267. 184. 433. 125. 616.30 
.nao .OhO .ORO .065 609.60 559.45 

--~3~---__ O ______ ~O __ ~O~-~o~n __ 6~l=A....s.3._~7._,7__.._,9.,.,8 ______________ --- ___ J 
~--~=--~--,.~-~7,--,,-,..-----.;.,-----..... ------,,,----,-.--,-,,-,.-------------------- ---• 4-.60 ~7-6T8;47 o.00 0.00 b1A.h8 .21 .2c; .06 616.00 

J son. 1549. 1492. 4':,9. 866. 285. 263. 434. 12h. 616.30 
.28 1.79 5.24 lo74 .080 .OhU .ORO .06S 609.60 501.41 

31833 SQ. _Sli_._ SO. 2 0 0 0.00 697.S? 9A.93 

) 

) i 
L_ 

) 

*SEC'JO l'+,610 

33707\fffl<MALBkIDGf. ,-~ri0£- 4 M7NT'CTITT5= f. 16. OD MAxTLLC= 6 I":,. 3!l 

I 4. hl 
-~3Tc.,on. 

1 • 2fl
.00440 ~ 

8.87 
1657. 

r;ci<'. 
1 • 

6lb.47 o.oo 
l ~5 l_._ _____ 49]. ---

C> o JH 1~ 
1 • 1 • 

o.oo 
_ _f<_()S_.__ 

.ORO 
(J 

61A.68 .21 
___ 251.~ ___ _263__. -· 

.(13U .Of<!l 
0 0 

---- --· ~'~-

.on 
414, 
.06,

·-13. 70 

.no 
126. 

616-00 
6]6.30 

501.h'i 
119A,A<; 

---7 
-- --~_J 

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

----- ----- ----------· . -- -------

0 
) 

) 

) 

) 

) 

) 

) 

) 



) 

- - - ----- ------------------------------------------,,,-,n.,-cc 
Otl.16.~3. 

::, ' 0 
L_ __ *s,__.,,_'.-'N,.,:O __ 'kOhE.'--cl-'~T H ,,.c~w_;;,_~_t;._t.1..L __ 1:,,cCp_RJcl 11-W_;,_S __ ~ .. ;:,_S~~ 1,-Lr,.K __ i;E¥G~----9H:,.,V= __ ___c:iH1..L~------¥U-'-L¥0;:,S;:,S~-d?B~A~N~K-,...\;-E!-,Li;.E.,,.v ______________________ ___J 

7'T6. 

TIME VLU~ VCH VROll XNL XNCH XN~ ~TN ELM IN SSTA )l 
Q OLU~---OCH QROB ALUH ACH AROR VUL TWA LEFT/RIGHT 

SLOPt XLO~L XLCH XLORR ITMIAL JDC !CONT COPAP TOPWIO ENOST 

) 

) 

) 

) 

*SECNO 14.620 
3370 NUMMAL BRIDGt__.f';fW: ___ 4 MIN ELTRD= 616.00 Ml\_l<c___E!LU:= 615.1&_ ____________________________ ------ --

UIS FACE i.JF CtMt TErlY BKlDGE. (F) 

14.6? oc. 
1 • 21:' 

.004026 

H.93 
1667. 

1 • 86 
34. 

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

*SEC NO 14. 6Jn 

_f, lli~• b.,,__,,,_3 ___ 0~. o~nc____ _ _:O_. o.,_o,,___6\LLI !,!_B ~· gA.,_3 __ ~!,-• !--1 9-"----~· ,!_') 4.._ __ ,,....!--• O!,!_Os,_ _ _:~~.LJL~---------------
133&. 495. 896. 257. 273 • 435 • 126. 616.40 
5.21 1.82 .080 .030 .OBO .065 609.70 494.76 

34. 34. 2 0 0 -30.33 706.57 1201 • 34 

14.63 b.94 61H.64 o.oo 
468. 

o.oo 
t,Yf'o 

6JR.83 
?fH. 

• 1 9 
274. 

.on 
415. 

.oo 
12h. 

filfi. 10 
6)6.40 ~~- 1~;'7; l~:~a T. 71 

1. 
• OHO 

0 
.060 

0 
.080 

0 
.065 
o.oo 

609.70 
101.20 

494.30 
1201.50 

- ~---, 

____ J 

I ) ~,:~.6:,(1 1. 1. ---------------------------------------------- --- ------ - - -
__ __J 

) 14.65 '1.31 61'1.0l o.oo 0.00 619.\4 .13 .29 .Q? 
3sno. 1107. 121e. ~15. 1099. 300. 339. 419. 12A. 

1 • 311 1. S 5 4. cf, _l,__,.;__;5;;c<'~-___ .,_0"-'8"-0;;__ __ ,_• 0,_f,~0 __ _. ... O'--'b--:O:-------:•:..o0~6e-.c;.:--__,6cc-:(;_-,l 9;...,•c..;7~0:-,_ _ ___;~,___-___,~--------------- ____________ _ 

) I ~§;;;:::;}~fi ::~-- -_::_~--1-0_0_. _____ ,_1 ____ 0_-____ o ___ o_._0_0 ___ '6_4_._J_,., ______________________ _ 
14.70 7.60 620.YO 
3~;or-. 3. 443. ) 

).63 .Sb t.3G ) c:;On65,---rsBU-. - ISEQ-; 

I 14.800 
~- II I.RO Ii cl • 4lY-

3SO O. U. l~JJ. 
l .67 .24 ~.<+'1 ) 

.00441J 5~0. fi2U. 

) *SECNO 14.hlO 

> 

> 

o.on 
3004. 

l .Jc, 
1580. 

o.on 
1967, 
2. 1 Y 
420. 

o.oo 
5. 

• (J 7 c:, 
4 

0. 0 0 
0. 

.075 
2 

b?0.93 
214. 
.05c, 

0 

6c[.A5 
279. 
.oc;5 

0 

.03 
2h20. 

• 07C:, 
0 

.25 
899. 
.075 

0 

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

) 

J.7R 
5??. 
.Ohl 
o.oo 

• 6C:: 
541. 
.Oh4 
o.oo 

.01 
1 c;7. 

fil3o30 
f\25 • 45 

.n1 
lh3. 

t:,J3.60 
4F<l.f8 

_ __ __J 

- ---, 
' 

i 
___ j 

) 

) 
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HO/ 1 , PA E ?1 , 

:) c; E CNO rJE P TH Cw SE. L C.t<R4l.J!W_;;,S __ ~W2S~E.~L.!'.\.K __ _i;E~G'c-__ __JJ~---D.L---~1.,¥c.::'-"L.-~~~.;,i.,~-------------------_J 
0 

)f 
'----~~~---.c'-(J=LU~ QCH - (Jf-08 ALOtl ACH HV Hi ULO<;s BANK ELEV 

AROf:l VOL TWA LFFT/RIGHT 
TIME VLUb VCH ~HOb XNL XNCH XNR wTN l::.L"ll'N <;STA 
SLOPE XLOHL XLLH XL Ob~ ITHIAL !DC !CONT CORAR TOPI/! D F:NflST 

------------------------------------------------
) 3370 NO~MAL ARIOGE.,NRD= 13 MIN ELTHO= bl9,00 MAX ELLC= t,20,0CI 

) 
4,f<l -·,-,g3 n-21 .~3 

3500, 0, 7Hu, 
J,f,7 .~I 3,~7 

, 13 • 0 I IJ O 1 f,2],?0 
45':," 5L.3, 163, 621,20 
• 0 7~, .064 b]3,.n0 ]Q9<;,R9 

o.on u.oo r21,67 
211g. 1. z3q, 
2.Bs .n1s .oc;c; 

__ _.,C-'0~0-"f,CCQ~f,-"~--- ___ !_ •-- ___ _I_. __ 0 -L.5.00 <+'l4,. I I 241:\0.0Q --~I~• ____ 2~ ____ 0, ____ _.,,__-=...,_._-=---"-'-'--"~LJ.-'-_L-"<-0'-"-"-.ll.U------------------------ _ __ _ 

) I ~sECNO 14,815 

~JTtf~fAL--FFTlJ Gr. rn:, IT= I T ~·,Tr, FLT HO= l'lY,00 Mp. X ITLC= 
) U/~ ~ACt OF ~klVAll::. UHl~t. 

;E7 ~~ h?T;78 - U,00 u.oo fo2T,9U 
) 3S00, 2, 714, 2784, 

1,67 ,63 c,~R 2,61 
3, 24R, 

,075 .oss 
,00S131 __ 38, ____ 38, _____ 38"--''---- 2 0 

) 

) 

) 

• 
tl,33 Acl,43 

---·,,-;-- --!JIT; 
l,bB 

,002S9<' 
.s2 4,41 
50. :,0. 

'----------- ----

*SECNO 14,900 
14.90 
3500. 

h2c',6u 
1135, 

----Z. ; rB -I i • n 
> L ____ • 0-0~21 9 a 

*Stc'lo--rz+;CIT;n- ---- -

26(1, 

) 3470 FNCHUAlH~l::.~T STATIONS= 

0,00 
-- ?IBO, 

1,93 so. 

0,00 
?337, 

1,76 
270. 

370,U 
0,00 ___ _.lc..4:..:•c..:9~r 1:l, R 8 h 2 3, U 8 . .- --- -rz,. ---- T350.- - 2023. 
2,46 
22c;. ) 1,72 ,85 4,63 

,00244:, c'?S, 22:i, 

) ,-------

L_ ____ _ 

o.uo 
4, 

.075 
2 

(J,00 
61, 

.075 
2 

820,0 
o.oo 
150, 
,075 

2 

622,0R 
zqg, 
.oss 

0 

f,??. 7c'. 
27 I • 
.oss 

0 

TYPF= 
b23,2b 

291, 
,05S 

0 

6?0.00 

.1. ,?'.1 
I 066 .. ':,44, 
,075 ,064 

n -45,on 

• 1 15 • l A 
11 3? • 545. 

, 07'5 .064 
0 o.on 

• I? .A:1 
13?t>, 5c;5, 

,07S ,061 
0 o.on 

I TARGt T= 
, IR • S? 

P22, 5/',2. 
,075 ,On3 

0 0. 00 

.oo 
164, 

613,60 
4i\R,55 

.01 
164, 

t,13,60 
4QJ,?O 

• 0 0 
j 61:J. 

614,20 
899,92 

4'-,0,()00 
• 0 2 

172, 
614,,20 
444,,4? 

621,20 
621,20 

1991,4S 
2480,00 

621,?0 
621,?0 

198A,AO 
24AO,OO 

A?],QO 
6Je,sn 

400,0S 
1299,97 

Ii?] ,90 
61A,SO 

375,SR 
820,00 

___ ) 

---- -- ---7 
---- --- __ J 

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

--- -------·----- ----- ------ ---- --- ----
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) 

) 

) 

) 

) 

) 

) 

) 

) 
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) 
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) 
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) 

) 

80/11/26. Ub.16.':,3. 

,---------------- --- ----

CCHV= .300 CtHV= .5UO 
<>SECNO l4.9PO 

LOW -

3301 HV ChANC,c_U MURE _J_ct~A~N~H~V~l~N~S~------------------------------------------------

3470 FNCROACHMENT STATIONS= 
14.98 8.70 623.0U 
s:,00. O. ::SlhB. -

1.1~ .n2 1.~1 
.r10RS4S sn. so. 

,-------- - -------- -- -

299.0 
o.oo 
:n2. 
1. 64 
sn. 

1098.0 
o.oo 

(l. 
• 0 7S 

2 

TYPE= 
623.75 

436. 
.On5 

0 

1 TARGET= 
• 75 • 21 

203. 5,;~. 
.(175 .063 

o o.on 

799,000 
-28 

17?. 
t-,J4.'.i0 
318.hO 

625-00 
n?5.00 

?99.75 
109R.OO 

___ J 

-- - ---, 
I 

I 
-- _____ J 

-i 
SPECIAL BRIDGE I 

' 
r<Ii<8[F ELCHlT-0-P ECCi=fi;UN--CA~R~[,~s=R~N~u~1~c;~p~f~C~I~F~t~F~O------------------------------------------- -- - -- -- ____ J 

X t< ~KUk CUF~ ROLEN ~we 
o.oo 1.1;-, c.vr, (J,uO s2.su 

) 

3265 DIVIUtD FLOW 
-r.r-m--wETR- TL-OW - -------- ----

EGPR<; r GLwC HJ OWFIR - ---- - -- -----

625.42 623.75 o.oo 1047. 

--~----

]470 H•Cl'<OACH~ tr-T ~l AT](iN':,= 237.0 
lJ / c; f µCf- UF JVAr-><fST AVr._. ( (,) 

lJl-'R 

2459. 

Jlnn.n TYPF= 

c-C,~09 9 .:;1 --523;-BT -- - a-;-o o o.oo 624.[9 
3500. 51. 2671:l. 77 I• h9. 479. 

1 • 7 J .74 ':, • 60 1.65 .075 .06':i 
4h05 32 • 32. 32. 3 (l 

-

HWP 
o.oo 

HARfA 

368. 

i::!ARFA 
3hR.OO 

TRAPE70ID 
~ ·~-"" 
404. 

I TARGET= 

.3µ .4C, 
467. 564. 
.075 .063 

? 0, 0 Ii 

c;s 
u.oo 

ELLC 

622.00 

929.000 

o.oo 
173. 

614.30 
6fl6,Jf, 

FLCl-'U 
h}4.30 

FLTR[) 

62?-10 

625.00 
625.00 

23A.9h 
1164,7_7 

FLCH[) 
hl4o30 

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

- --- -- ------~ ---------- -- ---~----- -----------------------------~ 
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I 

_j 
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) 

) 

) 

) 

,, 
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): 

l: 
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) 

) 

) 

) 

) 

) 

p,~GE ?S 

Cw:,EL~_~C~R~lwW~S:,__~w~sli~~L~K:,__Jf,~CG;ih-__ _JH~V~~-_JH~l-c----___ U~lk''~o~ss::,_c-='~~"'-!?c~'-,1=--"------------------------
- -fiC.h UROt' ALU fl ,~CH /lkOfl \/UL 1111 A 

J 
VCH VkU8 XNL ANCH XNk wTN tLMIN 
XLCH XLUHR !Tk!AL IOC !CONT CORAP TOPWIO 

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

*SEC'JO 15.100 

3470 llNCROACHMtl'.T STATION:,= 435.0 1160.0 
S. 1 /J 11. 4 I t>24.J7 o.oo (J. 0 0 

3'SOf1. lb53. l (J 5<'. 795. 1305• 
l • 7 ~ l.?7 ~. 751 • Qf, .077 

.noof-09 l Q O. -- ____ l1LO_. - 100. 

COW= .)(10 CEHV= .300 
<>SfCNO 15.30Q _ 

(H) 

1 t;. 3 (, '-i. 15 6cb.lJ:, o.oo u.oo 
350(). i't,67. - - __ l:i_l~ - - - 19. 23'l9. 
2. o tl 1-1~ J. 5 7' .10 .085 

.001182 187':,. 2575. 17?5. 4 

<> lCNO 1s;-5-c~ --- -

3?65 O!VlulD FLOW 

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

0 lS.800 -

o.oo 
210. 
1 .64 

?575. 

o.oo 
1;!32, 
.ORS 

2 

TYPE= 1 TARGET= 725. 
624.43 .us • 1 < • 1 n 

3R3. H?7. 'i6 R. 174. 
.oss • 0 7r:; .063 61?.qO 

Q_ 0 00 72'i,QO 

6?b,li' • 0 f:, .oo 
2?R, ?7. 
.oss .085 

0 0 

629.Q3 .1g 3.77 .04 
__It h 2 • )28• 80 3. 262. .nss .01<5 • n f- 1 620.P-0 

0 n (). 0 0 c,;,q.47 

J 
,qq.30 

f,)Q.30 
,:.3s.oo 

)'160,QQ 
7 

------

1',?0.QO 

--------- -- - - - -~J 
-- ---- --- -- - ---7 

,~2s. 10 
625,JQ 

I 
_J 

192.96 
1~23.67 

) 5.MU 11.00 631.SD O.OO 
500. 766. 1879. 855. 

o.oo 631.hb 
446. 463. 

• 15 1.73 .oo 626.10 
t->21 • 842 • 275. 625.20 J 2 • 4 2 1 • 7 ,:_ 4. U :i - -~l'---'.,__,3:,__,P.:c_ _ ___<'----"--'2--,L--_ _.__."-2"-----Ll<!CW------~=<---'"'--'--¥-'-J..l.L-~Z=.._,,_,__ ____________________ _ 

11~<' 1175. 1175. 1175. 
.085 .QC.,', 

1 0 
.ORS ,062 620,50 988,42 

n n.on 437.7? 1•4?6.14 
) 

o.oo o.oo 632.19 
71R. 959. 353. 
1.60 .oAs .ass 
5 Q O ·-- -- ? _ --- _ ~t~) --

.OR .53 .01 627.20 
448. f\f, 1 • 279. 6?!<.00 
.085 • n 6? b2 l. ?O 50.?s 

0 o.nn _:u_Z_J.2_ 362 • 96 ~~---7 
[ ___ ---- -

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

------~--~ 

----- -

_l 

' 

0 
l 

-~ 
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) 

) 1 

) 
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) 

) 

) 
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) 
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1 
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I 
) 

0 

>f 

HO/ll/i::6. 

5E.C:NO 
(J 

TIMF 
SLOPt 

0cl. l6o!:il. 

Ot,-,TH ~w~t.L Ch>Iw•; 
(,L \Jr:' UCh Qf<Un 
VLUH V(,H VROf< 
~LU~L XLlH XL OHi< 

PIIGE 

wstLK FG HV HI Bt 
ALUf< ACH AkOf< VOL 
XNL XNCH )(Nh- ~TN <;STA 
!Tt<IAL roe ICUNT CORAP ENOST 

~-------
) CCHV= .JOO CtHV= 

<><:,ECNO l',.RSO 
• :'> 0 0 ~ ) 

------- ------~~-~-~~--~-~-~~j 
) 

) 

) 

) 

) 

( J) 

l~,.H!:J lU.HIJ 
3c,oo. lb~4. 

------'''__..c::4,__,9,__ __ l ~ 
.000717 80. 

,-,32.cu 
d:,6. 

- __ J_._j_(J_ -
l:l0. 

o.oo u.oo 632.?~ 
9f,O. lcOG • 259. 
i_._,L.1~--~·=n~M~~~-~-~c~1s~s~---- 80. O U 

½b A~ A~O~ COFU HOLEN PW( H~P 

.Of, 
t,H]. 
,OHS 

0 

• 0 7 
~AS. .n,,2 
o.oo 

• 0 1 
2f< 0. 

b2J,4Q 
387.99 

Sc, 

f,24.00 
623. ?O 
76.QJ 

~,63.99 

____ _._.1._..""o,_,_o,__ __ _J__1 ._. ill_ _ _ iL_uo"'s ___ _,_o,_.,LlrL.11 •L---"--c_.,_9~--su,o'-- ___ _u_._QQ__ 
HARFI\ 

lll.20 ll • 0 0 
F'LCHIJ 

c?J,20 
"51:CNO 15.860 
Pf.'tSSLJk~- ANO \~Elf< FLOW 

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

f(,LwC HJ QI-R H<APE?il11) ELLC FL TRD 
Ah'tA 

EU:HD 

f-. 4 l-', SO ,-, J4_~_o n___ _ _ __ 0 _,Jilli_ _ _ _ L"- 3 l , ) C ___ Pi-ilVATt Dk IVE 

___ 9~6~'='~•~---1_1_7_,_7~•----JLZLZLL•-----<tui2c..:92Jou2:.J(_,_) --06->.3.u.O~._uQ_uQ _____ --------~----

) 

) 

) 

15,Ht lJ.54 f-,j~.94 
3SOO. 1126, l'-ii::. 

?.Su l.2f-. c.b4 
.00041".c c5. _______ _dS_.__ 

<>SEC'IJO J':,.FJ70 
~---1~5.~7 11.33 A32.93 _ ~-- ----,,TTT3 • -- - llt1. 

2,SU- J.,-,c, J,/7 
.C00'i~c' JU. 3U. 

I __ ------ -- - -- --

o.oo --O.(){)t,T?.Q'-1 ,05 .71 o.oo f-•24.on 
9H?. l :,73. 27Q. 
1.2~ .o~s .o~~ 

7 >l l , H~6. 2RO. A?3.?0 
.OHS .06? b?l,40 7S.4J 

2',. ____ _;2~---~(1 ____ __.,__ __ ~~,~ c; )0 lR 9, l 4 --"· 
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High-Water Marks 

None 

Starting Conditions 

2 

Since Buck Creek is quite small when compared to 
Grand River, mean flood level of Grand River was used to 
start hydraulic calculations for Buck Creek. A mean annual 
flood flow of 19,000 cfs was~imateibfor Grand River at 
Buck Creek (Figure 1). Base 7, the nydraulics of Grand River, 
a mean flood level of 595.3 was estimated at the confluence of 
Buck Creek (Figure 2) . /,J(f\<J 7 by 1-f c.c c · ., Y<A" 

Special Problems 

None 

References 

1. "Flood Hazard Analysis, Buck Creek, Kent County, Michigan," 
by Soil Conservation Service, June, 1972. 



·'-- Introduction 

Hydraulic calculations were performed for the Buck 
Creek within the entire corporate boundaries of Grandville. 
Field cross section data, surveyed in 1970 and 1971 for the 
flood hazard study, was obtained from the Soil Conservation 
Service at East Lansing, Michigan. This study matches with 
the FIS of Wyoming at the upstream corporate boundary. In 
general, the elevations are comparable to the SCS study except 
the reach between Grand River and Canal Avenue due to different 
starting conditions. The flows for 50-, 100-, and 500-year 
recurrence intervals calculated by scs were approved by the 
Michigan DNR. The extrapolated flows for 10-year was also 
approved by the DNR. The U.S.G.S. maps with 10-foot contour 
interval available for the area were used. This study was 
performed by Commonwealth Associates Inc., Jackson, Michigan, 
and the Project Manager was V. Danushkodi, P.E. 

Method of Analysis 

The HEC-2 computer program was utilized for the 
entire hydraulic analysis. 

Variables and Coefficients 

Manning's Roughness Coefficients 

For channel 
For overbanks 

Coefficients for floodway 

Contraction 
Expansion 

Coefficients for Bridges 

Contraction 
Expansion 

Ratios 

Contraction 
Expansion 

0.030-0.065 
0.075-0.110 

0.10 
0.30 

0.30 
0.50 

1:1 
1:4 

Coefficients for Weir Flow 

Provided with bridge notes. 
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SECNO 

9.50 

9.60 

9.89 
9.90 
9.91 
9.92 
9.95 
9.96 

10.00 
10.06 
10.08 
10.10 

10.98 
11.00 
11.06 
11.10 
11.20 

11. 90 
11.98 
12.00 
12.06 
12.10 
12.20 

12.50 

12.90 
12.98 
13.06 
13.10 
13.20 

13.30 
13.70 
13.80 

ID in 
Profile 

A 

B 

C 

D 

CROSS SECTION REFERENCE 

DESCRIPTION 

scs Valley Section 9.5 at 500 feet upstream 
of Grand River 

Repeated Valley Section 9.5 

Bridge Sections for I-196 (both eastbound 
and westbound lanes} 

RR Bridge Sections 

Bridge Sections 

SCS Valley Section 12.50 

Canal Avenue Bridge Sections. 
50-foot X 6.5-foot concrete box 

SCS Valley Section 13.30 
SCS Valley Section 13.70 
Interpolated Section 



SECNO 

13.90 
13.98 
14.06 
14.20 

14.30 
14.50 
14.55 

14.58 
14.60 
14.61 
14.62 
14.63 
14.65 

14. 70 
14.80 

14.81 
14.815 
14.82 

14.90 
14.96 

14.98 
15.09 
15.10 

15.30 
15.50 
15.80 
15.84 

15.85 
15.86 
15.87 

ID in 
Profile 

E 

F 

G 

H 
I 

J 

DESCRIPTION 

Wilson Avenue Bridge Sections 
25-foot X 7-foot concrete box - two bays 

SCS Valley Section 14.30 
SCS Valley Section 14.50 
Interpolated Section 

Cemetery Bridge Sections 

SCS Valley Section 14.7 
SCS Valley Section 14.8 

Bridge Sections for private drive 
12.5-foot X 6-foot plus two bays 
10.5-foot X 6 foot concrete boxes 

SCS Valley Section 14.90 
Repeated Section 14.90 

Ivanrest Avenue Bridge Sections 
52.5-foot X 7-foot concrete box 

scs Valley Section 15.30 
SCS valley Section 15.50 
scs Valley Section 15.80 
scs Valley Section 15.84 

Private drive Bridge Sections 
26-foot X 6-foot concrete box 
plus three 3-ftiot diameter RC pipes 

Bridge Notes and Sketches 

4 
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SB XK XKOR COFQ ROLEN ewe BWP BAREA 55 ELCHU ELCHO --- -----r .25·-----~0·· · ·3. -a-er·--· o~-o·· --·-n-;os 2.·01,-- 35o40 ---u-;o--~--TIT.20 614.20 

•SECNO 4.000 
_ 3280 CROSS __ SECT ION_ . 4 o O O I: )(_T_Et,IDED loOl FEET -·-- ----·-· _______________________________ _j 

SEC NO DEPTH 
Q CLOB 

- -TINE - ---VCTl}J 

SLOPE XLOBL 

CWSEL 
QCH ·vrn
xLcH 

PRESSUREAND·\iETR-ri.:o Iii ·-

EGPRS - - ---- -

622.98 

EGLWC 

620.96 

H3 

o.oo 

3470 ENCROACHMENT STATIONS= 

CAN_!\_!, __ A_VE_ U/S (C) 

4.00 
310. 
0.90 

o .000030-

• SECNO 4 • 200 

6.81 
175. 
0.29 
36. 

621.01 
49. 

o.5s 
..36 • 

WSELK 
ALOB 

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT 

CRIWS 
QROB 
VR'OS 
XLOBR 

. - xm::-·- -
EG 
ACH 
-~ 

HV 
AROB 

---- XNR -wTN ELMIN SSIA 
JTRJAL JDC ICONT CORAR TOPWID ENDST 

- ---- --- -- ----- ··------- ·-·--------------------------------' 

QWEIR QPR BAREA TRAPEZOID ELLC ELTRD -·· - - ·----- - ---- -· --·- -·--- -- ---''REA'- -- - ----
260 o 49. 35. 39. 618.20 620006 

1850.0 208000 TYPE= l TARGET= 2300000 

. ------·-·--------------
o.o 
86. 

0.30 
36. 

o.o 
602. 

0.070 
o· 

621 .01 o.oo 
84. 288. 

0.040 0.070 - .. ···-·-u-- ··- - - ---·7· 

o.os 
25. 

o.o4o 
-·11.0--

o.o 616.20 
7. 616.20 

614.20 1850.00 
· ·230;011··--zomr.-O11·· 

3280 CRoss·seCTrON· 4o20 EXTENDED ·-.;·or'FEEl 

·3470 ENCROACHli!EliIT STATIUNS: 
4.20 6040 621.00 
310. 59. 143. 
n n • " , . • ... ::> 

1850.0 
o.o 
1080 
n , ... Q 

2Il1V,·o·· TYPE= 
OoO 621001 
192. 108. 

n 070 n ,n4,0 

1· .T AR·GET= · --zso-.-0011 
0.01 o.oo 0.01 
220. 26. 7. 

n,,070 o.o4o 614.60 

617.20 
618.10 

1850.00 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



. -
Oa000145 30. 30. 30. 0 0 0 o.o 2so.oo 2100.00 

) 
Cl:;tfY:=. . . Qo 100 CE!:/Y= o.;,oo ·--- ·- -------------- -~---~--- -· ----------~-~, 

i 

) 

)+ 

•sECNO 40500 

VALLEY SECTION 0 

4.50 
350. 
lolO 

. - o__.j}.o.J).H_'l . 

•SECNO 40600 

5.6o 
130 

0.47 
Uf&_..__ 

62i~30 
333. 
2.03 

13.§.0 ._ . 

cf. o 
4. 

Oo35 
. 1360. ___ _ 

0~0- --
2a. 

0.010 
~ 

62 i ~-36 
164. 

0.040 
Q 

SECT ii'!N--E "T CONFLUENCE BRANCH N0.;-··.3 - -

) 

) 

) 

) 

) 

4a60 5o39 
__ ,_ ... _.'!_~ ____ ____Q_._ 

1.21 o.o 
o.ooos91 10000 

• SECNO -4 _-62<i°. - •-- ... 
4a62 4oll 
300. o. 

,-- ___ l•Z2 o.o 
· 0.002035 133. 

621.89 
350. 
2;s1 

1000. 

622001 
300. 
3.23 

·1·33.; 

L__ -· SE_Qill_ ~ ~-~-=-SEC NO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 

•- ___ SLOPE ___ XLOBL ... XLCH 

> l 4o65 3a10 622.30 
300. 
4.-83 

L __ 300. o. 
1.23 o.o 

) vo006170 - 132. 132. 

•SECNO 40700 

0.0 
o. 

0.Ct 
1000. 

o.o 
o. 

o. 0 
133. 

-cR·1·ws 
QROB 
VROB 
_XJ,,OBf! 

o.o 
o. o.o·· 

132. 

) ' 3301 HV CHANGED MORE THAN HVINS 

o.o 
o. 

o:;o-ro 
2 

o.o 
o. 

0.010 
i 

62 l .99 
140._ 

0.0<1-o 
0 

622. 17 
93. 

0.040 
---0 

WSELK _____ EG -

ALOB "CH 
XNL XNCH 

__ IT_RlAl, lDC 

o.o 
o. 

- 0.070 
2 

622.66 
62. 

o-;040 
0 

-·--- SECN•--- DEPTH ____ . CWSEL CR IWS ·•~ELK.---- EG ... 

) 

r
) I 

I 
) 

i 
) I 

Q QLOB OCH QROB ALOB A.CH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL __ XLCH ____ XLOBR ____ lTRIAL lOC 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRJTICAL DEPTH AS:~\!.~~~--- __ _ 

3470 ENCROACHMENT STATIONS= 1970.0 
4.70 3.15 624.95 624.95 
300. 74. 216. 10. 
t. 2• •• ,a -g;-~----2·.·so-· 

0.016396 265. 265. 265 • 

2045.0 
o.o 
1a. --o.o7o 

9 

TYPE= 
6.26000 

23. 
o.o4o 

5 

) 
'----CCHV= ··o.300 CEH\1- --·7r.scnr·· -- --

•SECNO 4.aoo 
-r-r • nnF TMAtJ J,-IU"ff,11;', 

0.06 Oo33 0e0l 620.00 
12. 37. 12. 619090 

Oo070 Oo040 615070 1983.54 
_______ o _______ o.o ___ a2.93 2066.46 

0 • 10 
2. 

0.010 
0 

Oe6l 
41. 

0.040= 
o.o 

0o0l 62•h90 
14. 621.60 

61-6.50 2017.89·-
S0.78 2068.67 

------ -

0.11 0.02 626.30 
41. 14. 623 • 00 

0.040 617090 2021.24 

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

---

-------

0 • 16 
0. 

0.070 
0 0.0 33.24 2054.47 ___ -------------------------

-HV ___ _ 

AROB 
XNR 
l~ONT 

----·HL ... 

IIOL 
IIITN 
CORAR 

.. -- 0LOSS - -BANK eLev· 
TWA LEFT/RIGHT 
ELIUN SSTA 

_ TOPIIIIO ENDST 

0.36 0.43 0.06 627.60 
0. 41. 14. 624.30 ·-cr;·o,o·- -·· o ;Tio- --51-g.2-o-···-zirn;-s7----

0 O.O 28004 205le9l 

-- OLOSS . BANK ELEV 
TWA LEFT/RIGHT 
EL"' lN SSTA 

-Av·
"ROB 
XNR 
!CONT 

HL -
VOL 
WTN 
CORAR TOPWID .. ____ .ENDST __ _ 

l TARGET=> 
1.os 2.51 •. .-2. 

o.lf70 o.o4o 
0 o.o 

75.000 
0.21 622.20 

14. 623.00 
52"1"."1:r!, . ·f"9lrr.,o9··. - ---· ----------------------------

22.44 2020.13 

', 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



I~ 

) 

1 

)t 
~ ) 
~ 
~ 

3470 ENCROACHMENT STATIONS= 197000 
4o80 4ol7 625097 OoO 
300. as. 199. rr;-· 
1.24 2.89 6.36 1.83 

0.005042 30. 30 • 300 

SPECIA.L BRIDGE 

522 

SB XK 
1.2s 

*SECNO 50000 

M ELEV IS 

XKOR 
t .~o 

32BO CROSS SECTION 

~915-~mi.-

COFQ ROLEN 
3 oOO .. __ ... _ o.o 

S.OO EXTENDED 

203000 
o.o 

TYPE= 
626.43 

1 TARGET= 
0.45 0.25 

9. 4-2. 

60.000 
0.18 622.20 

'29. 
00070 

3 

n. 
0.040 

0 
00070 00040 

14. 
62lo80 

26.33 

623000 
l995o95 
2022.2a 0 o.o 

625097 HYDRAULIC JUMP OCCURS OOWNSfHEAM (IF COW FLOW CONIROCSJ 

awe BWP BA.REA SS ELCHU ELCHO 
---- ~.9o 00 2 o0O ___ 21 oOO _ __ OoO 622. 70 622e70 

lo53 FEET 

~ ) i PRESSURE ANO WElR FLOW 

~ 

~ ) 
,; 
~ 

) 

) 

) 

) 

) 

) 

) 

\ , 

) 

) 

i 
'~ - EGPR~- EGLWC - H3 

o.o 
owEn~ 

109• 

~--- ------t3A1Uo'A _____ TRAPEZO 10 ----tcll'C ELiRO 

627040 
AREA 

631.68 628.84 191. 2lo 2lo 625070 
-------- --~~ ---- -·----

-. ... -- _.._,,. ..... ,.., .. ,,,. ......... .,.,. ....... ,,. .... ,..-r ........ ,,..._ 
.:> .. ,u t:"'-'"'U~\..nr-tc.nt .;:tt,..11un;:i,- 1975.0 2020.0 TYPE: l TARGET-= ~5.000 

-4-4TH STREET Li/S - (Ff ------------ ----·~-------

5.00 5.53 628023 OoO o.o 628030 Oo06 lo 87 OoO 
300. 117• 148. 34. 93. 58. 32. 42. 14 • --r;zs 1 .2s ___ z-;;s6 -

o.ooo7i5 4-0. 40. 
· 1 ~o <r - -a;-o,o 0.040 0.010 o.o•o 622.70 J "jl ,=a. 

&A ~ " . " " A_C:: • ft ft ?n~n-n.n .. u 0 c; V .. vov .... ..,,.v.., -·--·--
--- - Ts"ECNO 5 .zoo -- ~---- ~·--

s.20 so18 628.18 o.o o.o 628.42 0.24 0.03 0.09 623040 
300. 91. 185. 24. 42. 39. 17 • 42. 14• 624020 
lo25 2. 15 4.72 1 .42 0.070 0.040 0.070 00040 623.00 1994023 u•ulf2u3Y ___ .!>Uo - -------....------------- - --~ .:>U • .:>Uo c; u u vov -.11ue & 7 6,.VL.....,.9.,._ 

CCHV= OolOO CEHII: 00300 
--• SECNO ~r.90--0~ ----

SECNO DEPTH CWSEL CRJWS WSELK EG HV HL OLOSS BANK ELEII 
Q QLOB QCH QROB ALOB , ACH ARDS 1/0L TWA LEFT/RIGHT 
TIME VLOB YCH VROB 

- SLOPE-- ----xo:rac::---- -xLC}I ·-xcoaR-
XNL XNCH ............ ......... e-t t.11 • ... SSTA """ . . "' c;L..i-.& '' 

ITRIAL JDC TCCJNT CORAK IDPWID ENOSI 

7o90 5.40 629.60 o.o 
300. ---- s. 209;· -6.--

o.o 629090. o.3o lo46 0.02 627-30 ----,.. 65. 6. ---- 43. ,s. 021.30 
1029 1.08 4.46 1.12 00070 0 .040 0.070 o.040 624020 5836-25 

0.002000 630. 630. 630. 2 0 0 o.o ~A L, ..,,a,:;:.4,,._QD. ,u.u~ :;JQ-1 __ .._..._. 

------ ------•- -----

CCHV= Oo300 CEHV= 00500 
•sE<NO a.ooo 

s.oo 
- -3-0-0;-

630.03 Oo28 Oo 13 OoOl 627030 
6,.-------- -~.---------.3. 1s.----- 521.30 

1. 29 l • 07 ~ l • 11 
0.002395 so. so. .. -

• 00040 0.070 Oo040 624020 5836000 
·- 0 0 o.o 21.22 5857021 

) 

) 

) 

) 

) 

) 

) 

j 

) 

) 

) 

) 

) 

J 

) 



) 

<) 
I 

) 

SPECIAL BRIDGE 

SB XK 
o.o 

-- --- -•~1KI - a._uQ_Q - - -
3280 CROSS SECTJ 

COFQ 
3o00 

RDLEN
OoO 

8. 1 cf EiCrENDE D-

BIIIC 
7o20 

1.45 FEET 

BWP 
OoO 

BAREA 
22.ao 

ss 
OoO 

ELCHO 
624090 

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

£LCM> 
624.20 

- - ------------------- ----- --------------------------------, 
)t 

I 

- ) 
~ 
0 

' 

' ) 
_, 
~ 

~ ) 
< 

EGPRS 

-6• 0~9-6-
EGLWC 

630073 

H3 

o.o 

------ RIVERTOWN PAR-KWAY 

0.10 9.35 
______ --~oo. 33._ __ 

1.32 o.s1 
0.000233 1400 

634.25 
2l_~_ 
1 • 91 
140. 

QWEIR 

-1 fo~ 
QPR 

191. 

BARE A 

2:i-; 

TRAPEZOID ELLC 
----~~~----~ --240 628020 

---------
c;j,jp CULVERT 140 FT LONG 

U/S _______ 

o.o 634029 0.04 4o26 o.o 
650 112. --~--- 440 1so 

0.070 0.040 0.070 0.040 624.9~-
2 0 6 o.o 100.00 

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

ELTRO 

63~60 

--- -----

628000 
628000 

5800 .oo 
5900.00 

f--- - -•SECNO 0.200 ----- ---
) 3280 CROSS SECTION 8020 EXTENDED 1.46 FEET 

) 

' I 
) 

) 

) 

J 

) 

J 

a.-20 9.36 634026- o.o 
300. 34. 2130 53. 
1.33 o.s1 1.90 o.55 

____ 0000023L ____ so. ____ _ _ 50 ·--------- -- 50 • 

CCHV= OolOO CEHV= 
--* iiE.Qf_g_ _ s_~10=0--cc---=-s. 7 o 

300. 
1. 41 

5o58 
60 

o.75 
___ 88~ _ _ Q_,._9011 72_ 

00300 

634-.-58 
284. 
3. 17 
8_83. __ 

CCHV= 00300 CEHV= 00500 
•SECNCl s.000 ___________ _ 

SEC NO DEPTH CWSEL 
Q QLOB OCH 
TIME VLOB - VCH 
SLOPE XLOBL XLCH 

OoO 
10. 

0086 
t!83. 

C-RJWS 
QROB 
VR08 
XLOBR 

' --~ 0 
66. 

0.070 
g_ 

634-;:.ro o o04--- -0.0_1 __ - -cr~1rc,- -- l>-2a-;;1rc1 
112. 96. 44. 1s. 628.00 

0.040 00070 Oo040 624.90 5800.oo 
' 0 0 o.o 100000 5900000 
- "' -- ------ -

o.o 634.72 
a. 90. 

Oo070 Oo040 

cf~Ts 
12. 
070 

-- _____ 2 -------- _ 0 ---- _ _ Q___ 

WSECK 
ALOB 
XNL 
ITRI_AL 

- EG- -
ACH 
XNCH 
JDC 

HV 
AROB 
XNR 
JCONT 

o-;-39 --- --c:r;o3 - -6:,2.•o 
48. 160 631.90 

00040 629.00 2033.98 
-- 0 .0 ______ 37.93 ___ 2071092 __ 

CJLOSS 
TWA 
ELIIJN 
TOPWID 

BANK-ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

3470 ENCROACHMENT STATIONS= 197000 211200 TYPE= l TARGET= 142.000 
5o80 5.61 634.ti_I ____ o.c, ______ o.o 634.76 o.IS Oo1l~---o.-o~ - -632040 __ _ 

300. 6. 204. 10. a. 90. 12. 48. 16. 
lo41 o.74 3ol4 Oo85 00070 0.040 00070 Oo040 629.00 

631 • 90 
2033.89 
2072002 _ __Q_.001148 30. __ 3_0• ______ 30. ___________ 1 0 0 o.o 38.13 ---- - ~. ------ -r-

1 

) I 
,, 

'---~S'--'-P-=ECIAL l;IRJ OGE _________ _ 

) SB XK 
o.o 

XKOR 
1.11 

COFQ 
3o00 

ROLEN 
o.o 

BWC 
3.53 

BWP 
o.o 

BAREA 
15090 

ss 
o.o 

ELCHU 
629050 

ELCHO 
629050 

----------

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



*SECNO 6e000 
i) PRESSURE ANO WEIR FLOW 

I EGPRS ·--- iet-.c wt: .. , ~3---- ---- . QWIITR --- ___ IIl'Jr __ _ BAREA ___ TRAPEZO 10 a:c:c-- -- . -ec: 

) , 644.39 
I o.o 
I_ ___ - -- ---- ------

) 3470 ENCROACHMENT STATIO )t ,·--- ---- --.n:Slm'",wru,s 
6.00 6e78 
300. 6a 

636.28 
77. 

2.12 
so. ~ ) 

~ 
i 

2 

---- - ----y~ -----er~ 
o.0018S4 so. 

l --., SECNO c~oo 
' ) i 6 • .20 

, 300. 
6e48 

o. 
o.o 
TDO. ~ L __ o.oo:i!! 

:;: ) 
, CCHY= 0.100 CEHY= 

-- -- --~0-6.3lf0-

636038 
292. 
3.07 Too.-

0.300 

174. 

1982.0 

o.o 
217• 
1.31 
so. 

o.o 
s. 

o.87 
100. -

AREA 
126. 16. 16. 634000 

2100.0 TYPE= l TARGET= 11a.ooo 
--, --•-- -- - --- -- - ----

o.o 636.33 o.os 1.57 
10. 2a. 165. 48. o-.crro --- 0-.040 - o·.·070 o.·o•-o--

2 0 6 o.o 

636.52 0.14 0.14 
950 9. 490 

Oe040 0.070 0o040 . -·--u- - ---·--.,-----ir.lT---

o.o 
17. 

6Z17;.51r· 
11s.oo 

0.05 
17. 

629090 
:sz-;77 

635070 

635.70 
633.40 

·1902.-uu 
2100.00 

636.80 
633.40 

2031-66 
2064.43 

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

) 2800 NAT Ql= 54.38 WSEL= 637077 ENC 54038 WSEL= 637.87 RATIO= O.O 

) 

) 

) 

) 

) 

NAT QI= 62• RATlOS LOB,CH,ROB= 000653 

3470 ENCROACHMENT STATIOffS= 

CJTY LIMITS (H) 

~ • 30---~.-·-037; ST 
140. 1. 116. 
t.67 Oo42 loBO 

_ 0.000732 _____ 1350.___ _1350._ 

-256·.·4 -

o~o --·-
23. 

0e44 
1350. 

.357. 7 

-t,37·;77-
2. 

0.010 
2 

002112 WSEL= 637.87 

- -----4""""" I ARGET=·--·-·--o--;TTIJ 

----,.32 
52. 

0.040 
OoO 

-.,-.lTI- -·o37.uu-- - -
19. 637 .oo 

635.00 256.35 
101.35 357.71 

--------------------1 

·-------

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

~~ '2£'/I >E=:C> ~LOO J:) P1..A1N 
IN F'O . 

---- - ------------------------------
) 

----- _l 
) 

) 

--~----- -

) 

"i 

) 

) 

) 

) 

) 

) 

) 

) 

J 

) 

) 

J 

J 

J 

) 



1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 



) 
- -- - --- -- ------------------------------------------------------------------

, I 

- . ' - ' 1 
Tt..ll'C. DllM i=v~rltTC::n. A..alir.lA&-'A• 

.~ ................................... -............ ••• ••• • . - ----- -------- • .-1 .. - ~-•' ----- l ..... --fr '¥__.I """ ... 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 ) 

)t r 
ERROR CORR - 01,02 
MOOIFl!=ATION - 5QJ_51 _ _,~2_L2-J ••••••••••••••••••••••••••••• -.-.-.-.-•••••••••••••••• =.-------------------------------------------------------

0 

~ 

' I I 
L _ ___c __ _ 

) 
Tl 
T2 
T3 

FIS GRANDVILLE, -KENT-CO-, -
100-YEAR FLOOD 
HUIZENGA DRAIN 

i--- .ft - !CHECK INQ NINV 

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

IDIR STRT METRIC- HVl"'5 Q WSEL l'Q 

£ ) o. 4. o. o. o.o o.o o.o o. 615.020 o.o 
c, 
"- - J2 NPROF - -- ~OT PRFV-s XSECV XSECH FN --- ALLDC raw CHNJM ITRACE 

J ) 
0 1.000 OoO -1.000 o.o o.o OoO OoO o.o o.o o.o 
:, 

r---,:,3-
' 

VARIABLE CODES FOR SUMMARY ___ PRlNT-OUT -------

) I 
38.000 loOOO 53.000 210000 220000 4.000· 39001>0 150.000 200.000 

"-- NC ______ Oo070 _________ 0o070 __ _ o.o o.o o.o o.o 
- ) QT 50000 2150000 

NC o.o O.O 

0.040 
3400 000 

o.o 
0 o l 0-0 

3850000 
0 o 300 

540000 

Oo300--
605oOOo 

o.soo 

OoO 
38500 00 

OoO 
0.0 o.o OoO OoO 
o.o o.o o.o o.o 

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

) 

) 

) ' 

x1 toaoo 17.ooo 2000.000 
GR 618.600 15300000 618.500 
GR 6 1 ~ ,JO L_-2_Q QQ~_ Q.9 Q_ _ _ ___ t/_!J__._~!) 0 
GR 6100300 2008.500 6110300 
GR 6160100 22480000 6170200 
SB OoO 10984 30000 

2011 .ooo 
16840000 
2000.500 
-20100500 
24700000 

OoO 

o.o o.o o.o 
6180200 18260000 618•100 

'• 11 -300 
f>l r.no--610.300 2002.500 •••o 

--- 6120300 -- 2011.000 -
OoO o.o o.o 
80240 OoO 570000 

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

KENOWA AVE U/5 (A) 

o.o o.o o.o 
19620000 617.800 2000. 000 
20040500 610.300 2og60500 
20Uo000 6180900 21 4.ooo 

o.o o.o OoO 
o.o 6090900 610.300 

---- ~~ . ~·~00 17.._~0Q _200?·~~~ ~~!! o~~~--- ~~~·~~~ _ _ 43~_0_ -• 3.000 -~--- -·- ~o~---- ~~~-
AC. U•V U•U l•UUU U&Ue7'VV g.a.,.ouu ------0.u v•v uilv "..... ueu 

) BT J7o000 15300000 6180600 6180600 16840000 6180500 6180500 18260000 6180200 6180200 
BT 19620000 618 0 100 6180100 2000.000 6170800 6170800 2000.000 6170800 6llo900 20000500 

--~T 6170600 613.900 2002osoo 6170800 615.900 200 • .soo 61To800 6160900 20060500 6170800 
BT- 616.900 2008.!.-C>o ___ 6170800·•--·~ 2010.500 6lt.aoo lSlY.900 201J.000 617.800 6llo900 

) BT 20110000 617.800 617.800 21040000 618.900 6180900 22• 8.000 6180100 6180100 2270.000 
BT 6180300 6180300 OoO O.O OoO OeO &eO o.o OeO OoO 

--~_B ____ 6i8.600 _ i530e000 _ 6i8.500 i684.000 6i8.ZOO i826•Ci00 6l&eiGG i962e0GG Di7.800 2000.000 
GR 6llo9oo 2000.000 610o900 -z~srro--· 609o9oo -- zoozosoo-· 609.900 -- -20,,-4;~11-- - 609o9oo 20060500 

) GR o09o9oo 2008osoo 610o90o 20100500 61lo90o 20110000 61~.800 20110000 618o900 21040000 
GR 6180100 22480000 6180300 22700000 OoO OoO 0•0 OoO O.O OoO 
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12, 

0,82 
:n1; 

1990,0 o.o -z·s-;· -
0.93 
859. 

SEC NO DEPTH CWSEL CRIWS 

017.80 MAX ELLC= 616.90 ,s 51 -----
(NV 6,o'l,"f"D 

-o::io-- 6 :ffii·- o::i~ - o.s1 -,,-;- 0,06 ----·-·o. -- 617.80 
6IT;ao 

2000.00 
2011,00 

----------------.d-=::.~S'.,.___,,_:_'1_1 _________ ~ 

3 0 0 
-----------

-·------------- --

0.039 
-6.74 

609.90 
l l oOO 

----------- - - --------· -

o. o 6lo,B4 0.14 o,oe 0.19 614,30 
9. 94. 14. o. o. 613.60 

0,070 0,040 0,070 0,039 610.70 2116.49 2 o · -- -- o o • T -- --.r;s··--nss .'-,:e,;;.....-- -- --- · · =-

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

2035,0 
o.o -----ro.· 

0.010 
4 

WSELK 

TYPE= 
617,80 

75.; 
o.o•o 

0 

EG 

1 TARGET= 450000 
o.1e o.9s 0.01 614.eo 

--·--;ro-;·- --------"2-;- ----,.-- ~l4o l0 -
0,070 o.o•o 612.00 1990.01 

0 o.o 44,99 2035.00 
- - --- - ------- -- --- ----

HV HL OLOSS BANK ELEV 

------------------ - __ I 

) 

) 

) 

" , 

) 

) 

) 

) 

) 

) 

\ 
~ 

) 

) 

) 

) 

) 

} 



a QLUB QCt-1 QROB AL.OB ACH AROB V'OL TlllA LEFT/RIGHT 
) TIME \/LOB VCt-1 \/ROB XNL XNCH XNR lllTN ELIUN SSTA 

SLOPE XL.OBI.. XL.CH XLOBR !TRIAL JDC ICONT CORAR TOPWID ENDST 
·--"~·---· 

) ' 2.ao 5. 76 617.76 o.o o.o 617•87 o. 11 o.os 0.02 622.20 
I 310. Oo 3100 o. o. 115. o. 3. 1. 622.20 
I. .. !!~!H~ o ;%-.------ _25~~ ____ o5g_ o.o7o 0.040 0.070 00040 612.00 2000.00 

00000932 2· o.o 20.00 2020.00 
) 

~ )ti·- ::c;:L BRIDGE XKOR ---~:~Q --··-------- -------------------------------

N 1.25 .,,_4.42_ 3.00_ 
V 
:, 

i ) 
2 
f. ) 

*SECNO 3.000 
PRESSURE FLOW 

- - -- -•- -----
EGPRS EGLWC 

ROLEN BWC 
o.o ______ 17. • 0 

QWEtR QPR 

BWP 
2.00 

B-'REA 

BAREA 
_,6.10 

ss 
o.o 

ELCHIJ 
609.50 

TRAPEZOID ELLC ELTRO 

ELCHD 
609•00 I 

&li!,s~ 
bd'!•y 

, 

:: ,oar;,9 

__ 629~6. -- 617.92 

H3 

0.03 o. 
~EA 3n 

_31 o. ---. __ 46. _______ 92. _____ 615 .so .. - .. 621 .ao __________ -~-------------------~ 

:;- ) 
:, 

) 

) 

) 

) 

) 

) 

J 

J 

l-196 U/S 

3.00 a.31 
3100 o. 
0.12 o.o --<r;-o 00336· 2 10 • -

!_BJ_ 

620.81 
310• 
l.87 
2n. 

o.o 
o. 

o.o --- -,rro. 

----- *SECNO 3.2._,o~o~---

' 3470 ENCROACHMENT STATIONS= 1 951 • 0 
3.20 8.37 620.87 o.o 
310• 43• 211. 56. 
O~T4 o.lo ---- o.a-r- 0~·3'3 

0.0000• 2 so. so. so. 

-- -- ccHv..--· o;Toocl:HV=-·- o-;-30·0 - · 

' '- -

ttSECNO 30700 
3280 CROSS SECTION 3.70 EXTENOEO 

3470 ENCROACHMENT STATIONS= 
3.70 6.05 020.95 

--~3-1o-;;·· ---- l 48 • .. ------{ff .--- -
a.es o.36 o.94 

0.000074 1367. 1367. 

CCHV= 0.300 CEHV= 00500 * SECNO 30800 

1850 • 0 
o.o c.s·. -
Oo36 

13670 

J~80 __ CROSS _S_l:;:CTLC!.t:I_.. 3.ao EXTENDED 

J I 

3470 ENCROACHMENT STATIONS= 
- - - ·:r.ao-·-.----o.76 ---·62<i-.96 

) 310. 174. 49. 
o.87 0.29 OoS9 

0 .000031 30. 30. 

1850 .o 
o.o 

86 • 
0.30 
30. 

4-J 
r-o 

------·------------.. --------- ---------- _,_ _____ ....,..,,._ _______________ _ 
o.o o. 

o.o7o 

2071.0 
OoO 

620,86 0 .os 
166. o. 

o.040 0.070 

2.99 o.o 622.20 
3. lo 622020 

0.040 612.50 2000.00 
-3 'J ) 

-----o----- 0 ----- IJ • 0 2Cf.o-tr---:Z02ll.1TO 

TYPE= 1 TARGET=< 120 .ooo 
620.88 0.01 o.oo 

142. 253. 168. - o • o 7 o ----o-;;-o-iro-~--- ---i:r.oTO 
4o 

00040 

0.01 617.50 
1. 616030 --6--1-2-."""s..;.o · · 19s1.ocr· --- ----- ------

2 0 0 0 .o 120.00 2071 .oo 
, 

·--· 

1.35 FEET 
• .L __ -- . -------- ··r·---------

208000 TVPE= 1 TARGET= 
o.o 620096 0.01 0.01 

--.n 15. 104 .-· -- -- 1 rs. 24-o 
0.070 o.o• o o.o7o 0.040 

2 0 0 o.o 

230.000 
o.oo 

1. 
614.90 
230.00 

---------

0.95 FEET 

617.30 -or,-.-61)'·---- -· 
1850000 
2080.00 

---.. -----

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

2oao.o TYPE= o;.,-- · 6-zo-.--in, 
5940 83. 

00070 00040 
0 0 

1 TARGET= 
o;-OlY-- · o- .cJ0--
2es. 24. 

00070 l>.040 
0 o. 0 

230 oOOO 
. --.:,.1:,-0 

7. 
614020 
230000 

61'6020·-
616.20 

1850.00 
2080000 

I 
I 

.. J 

__ i 

) 

') 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

) 

? 



) 
s eE.c v,L_J:!F!il!li~- ______ _ ---------------------

' 

) 

) 

A r
)1 ! 

) 

) 

SB XK 
1.25 

XKOR 
lo70 

* SEC NO - 4-~ 00 0 --- - -
3280 CROSS SECTION 

SECNO 
Q 
TIME 

--~• PE_ 

DEPTH 
QLOB 
VLOB 

----~®L .. 

COFQ 
3o00 

RDLEN 
o.o 

4o00 EXTENDED 

CWSEL 
OCH 
VCH 
X!.-CH 

-CR-JWS -
QROB 
VROB 
XLOBR 

PRESSURE ANO W£iR FLGW 

EGPRS EGLWC 

l:!Z<!,o 9_13_____ _ ~ .._9-4 

H3 

o~oo 

QWEIR 

i_6Q_. 

~ ) 
'i ~470 ENCROACHMENT STATIONS= _ !_13~9 o 0 

) 

) 

) 

) 

) 

) 

r--. -- ------- - -- -
CANAL AVE U/S (Cl 

l. -----
____ 4.00 ----

3100 
0.90 

0.000030 

6. 81 
l 75. 
0.29 
36. 

621.0I - --4{i. 
o.sa 
36. 

r -- ----- s--- -- - -- ---------------- -

•sECNO 4.200 

o.o 
-86. 
0.30 

36. 

3280 CROSS SECT!ON 4.20 EXTENDED 
' ~--- -- --·- -

3470 ENCROACHMENT STATIONS= 
____ 4a.7o20 6040 621000 

310• 59. 143•. 
""' 1'1111 l'I. -:::I-. 1 .. ., 
U•7& ~•~~ ~-~~ 

0.000145 30. 30. 
------· 

CCHV= OolOO CEHV= 
*SECNO 40500 

0.300 

1850• 0 
o.o - ·-roe. -
0.49 
30. 

> 1 
4.50 5.6o I _ _ 350. 13. 

VAL.i-"ET SECTiON 0 

621.30 o.o 
333. 4. 

1 .10 Oo47 --·-·2. o'.3 ----o.z5 

) 0.000449 1360. 13600 1360. 

1-•-SECNO 4.600 

BWC 
lto65 

BWP 
2.00 

BAREA 
35.40 

ss 
o.o 

ELCHU 
614.20 

ELCHD 
614.20 

- ------------ --------------------------------------
1.01 FEET 

WSELK EG 
ALOB ACH 
XNL XNCH 

HV 
ARDS 
XNR 

HL - - - OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT 
WTN ELNIN SSTA 

JTRlAL ____ IOC __ ____ JCONT _ _ ~9R AR,, ______ Tl)PW_J D ____ _.E.,,,N'-'"D,,__,,,S__,_T ________________________ _ 

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

QPR BAREA TRAPEZOID ELLC 
AREA 

_____ 49. ________ 350 ____ -----~.9• ______ 6l8o20 

20~9.o TYPE= __ l_ TARGET= 230.000 

OoO 
-6(f2 •. 
00070 

0 

621.01 "--54; 
Oo 040 

0 

1 oOl FEET 

0 .oo 
2880 - -

0.010 
7 

0.05 ---2s-; 
o. 040 

OoO 
--~------- ---· 

2100.0 TYPE= l TARGET= 
o.o 621.01 0.01 o.oo 

--T92~- ---· 1oa. ---no.---- - --~~ 
n_n7A n_n•n n-n7n B.n•n -·-·- ---~- ----- ---·-0 0 0 0 .o 

o.o ~-.,. 
614020 
230.00 

250 .ooo 
0.01 .., . 

6!4e60 
zso.oo 

o.o 
2a. 

0.010 
2 

621.36 
164. 

o.o4o 
0 

0.06 
12. 

·-ir;i,7-0 --

o.33 0.01 
37 • 12. 

- 0-.7J4·o---6P.>.TO 
0 o.o 82.93 

ELTRD 

620.06 _,,,_.,__,'-"-"""----------------- --------------

616.20 
61(,-20 

1a50.oo 
2oao.oo 

617.20 
6t$~TlY-

!!t50~QO 
21 oo. 00 

620.00 
619.90 

Jl,13"3;,;-~-. 
2066.46 

0 

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

-------------
) SECTION EAT CONFLUENCE BRANCH NO. 3 

4.60 s. 39 -- -621 • -89 ___ -- - o~O --- o.o 621 .~9- - ---·-o ~Tlr -·-o.l!>l 0.01 ·524.-vo -- --------------
) 350. o. 350. o. o. 140. z. 41. 14. 621.60 

1.21 OoO 2.s1 0.1? 0.070 o.o•o 0.010 Oo040 616-50 2017.89 
~. r, 1 n - n I 000. 2 0 0 o.o 50078 2068.67 

1 

) 

) 

") 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

J 

) 



) 

) 

) 

*SECNO 40620 
4.62 4.11 
300. o. 
1.22 o.o 

0.002035 133• 

622001 O.O O.O 622.17 Ool6 ___ .~0~orlr7 ___ ~0~•r0i-"2,__~6,2~6;.;•~3,0..,. ________________ _ 
300. o. o. 93. o. 41. 14. 623.oo 
3.23 o.o 0.010 0.040 o.o7o o.o• o 617.90 2021.2• 
133. 133. 2 0 0 o.o 33024 2054.47 

~-----------------------------· -- --

*SECNO 40650 
SEC NO DEPTH 
Q QLOB 

CWSEL CRIWS 
OCH QROB 

WSELK 
ALOB 

EG 
ACH 

HY 
AROB 

tL 
VOL 

OLOSS 
TWA 

BANK ELEV 
I.EFT/RIGHT 

-------

I TINE Vl,.08 
~ )t ~---SI.OPE Xl.OBL 

- 4 • 65 3 • l 0 

VCH VROs--· 
XLCH XLOBR 

·t.22·;-30-- 0.0--

XRI: 
ITIU AL 

-o.-o 

XRaf 
IDC 

Xl\fR 
ICONT 

~-06~---u--;30 

wm 
CORAR 

o~o 
4lo 

Oo 040 
o.o 

ELMIN 
TOP.IO 

lr.lJo 
l4o 

619.20 
2Bo04 

S"STJ( 
ENOST 

E2T.00 
624.30 

2023.87 
2051.91 

-·-

~ ) 
' 

0 

:;; ) 
'" 
,c 
~ 
w 

i' ) 
u 
~ 

) 

) 

) 

) 

300. o. 300. 0 • 
1.23 o.o 4o 83 Oo 0 

0.006170 132. . 132. ·-- _1320 

I •SECI\IO 40700 
I 

Oo 
0.070 

2 

62• 0 • 
0.040 o.o7o 

0 0 ------

, __ 3301HV CHANGED MORE THAN AVlNS --- ----"- - --- --- ---------- - -- ----- --- -------------· -----·----------------

SECNO DEPTH CWSEL 
Q OLOB OCH 

CRIWS 
QROB 

WSELK 
ALOB 

EG 
ACH 

r-----,y-141:-· VLOB --vci:r--- ·- VR1JS - XNC 
ITRI AL 

xm:::R 
IDC 

HY 
AROB 
XNR""-

HL 
VOL 
WTif 
CORAR I 

' 
SLOPE XLOBL XI.CH 

-- ·71as MINIMUM SPECIFIC- ENERGY 
3720 CRITICAL DEPTH ASSUMED 

XLOBR ICONT TOPWI0 ENOST 

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

3470 ENCROACHMENT STATIONS= 197000 204500 TYPE= l TARGET_=~---7~5=-;;•~0~0~0;_._~=~~----·-----------------------
·-- ~~711 301s -1,24~95·-- 62<>-;-11s--- ·--o-;1, 626.oo t .os 2.s1 0.21 · 622.20 

3000 740 2lf:>o 10• lBo 230 4. 42. 140 623000 
1.24 4.13 9o37 2.so 0.070 o.040 00070 00040 621.80 1997.69 

0.016396 265. 20s. 265. 9 s o o.o 22.44 2020.13 --~------- --- - ·-- ----- ----- - ---------- ------------------------ -------- -- -----------------------------

CCHV= 00300 CEHV= 
*SECNO 4~o~B~O~O"--------

o.soo 

) 1 3301 HV CHANGED NORE THAN HVlNS 

) 

) 

) 

) 

) 

3470 ENCROACHMENT STATlDl-1S=-~ --T970oCI 
4o80 4.17 625097 OoO 
300. as. 190. 17. 
lo24 2.09 6036 1.a3 

,-·- ~o;-ooso·42· --· 30. --yo. -3o.-

2030.0 
o.o 
29. 

00070 
3 

TYPE= 
626043 

31. 
0.040 

lJ 

·----I-TARGET= 
0.45 0.25 

9 • 42. 
o.o7o o.o4o 

0 o.o 

0.000 -----
0.18 622.20 

14. 623000 
621.80 1995.95 
26.33 

SPEC IALBR I OGE --------~----· ----- - ----------- - ----- - -- ----

5227 DOWNSTREAM ELEV IS 

58 -XK 
1025 

*SECNO S.OOO 

xKOR --
l o80 

- ~---:3'280 CROSS---s-ECTION- --

r , r- ri:;, F"i n··• 

624095 ,NOT 

COFlr·- --
3. 00 

IIDITN 
o.o 

5 • irO -E XTENOEo-

625.97 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROi.SJ 

awe ·-·-----~---·---,y,REJ(- · ---~--ss----·- · -a-om- --e=c_,._..,n0-----------------
9. oo 2.00 21.00 o.o 622.70 622.10 

---i- o 53 FEE r -- - .. ·- ·- ---

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



) EGPRS EGLIIIC H3 QIIIEIR QPR 8AREA TRAPEZOID ELLC ELTRD 
AREA 

i 
_ "'\_ 

631.68 628.84 o.o 109. 1910 21. 21. 625.10 621.40 

'•r' ~ 
L __ - - -- -- ---- ----- •••• ---

3470 ENCROACHMENT STATIONS= 
) 44TH STREET U/S (F) 

, ------ s.oo So 53 lT 3000 1170 
1.25 1.25 

62!h23 
1480 
2.56 
--~-o. ____ 12_.0j)JHl-5._ -----~•-

197506- ~02000 TYPE• 1 TARGET= 

o.o 628~30 0=06 !.@? 
93. 58• 32• 42. 

0.070 0.040 0.070 0.040 

o~o 
34. 

1.09 
400 4 .. _a____ _o~----~ o.o 

45.000 

Ch1:0 6.:::~ ...... 
14. 624.20 

622070 1975.00 
45000 2020.00 

~ ) *SECNO 50200 
~ 

~ 

~ 

0 
~ 

0 

~ 

) 

) 

) 

• J 

) 

) 

J 

) 

) 

5.20 5.18 _Q28~!~ 
300. 91. 185. 
1.25 2ol5 4.72 

00002039 30. 30. 

CCHV= OolOO CEHV= 0 o 300 
* SECN!:! 7 • 90 0 

r---- __ SEC NO DEPTH - CIIISEL 
Q QLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

_9.~ Q --
24. 

l 042 
30. 

CR 1111$_ 
GROB 
I/ROB 
XLOSR 

0=0 
420 

0.010 
2 

WSELK 
ALOB 
XNL 
ITRIAL 

"26=4-2 
39. 

Oo 040 
0 

EG 
ACH 
XNCH 
lDC 

_O :2~--
11. 

0.010 
0 

HV 
AROB 
XNR 
ICONT 

0=0~ 0.09 623.4.0 
420 140 62.4.20 

0.040 623.00 1994023 
o.o 30019 2024.42 

HL 0LOSS SANK ELEV 
vm.. TWA LEFT/RIGHT 
WTN ELMIN SSTA 
CORAR TOPWID ENOST 

---------· --- -~------·· ----- -- -- - ----------

7.90 5=40 
300. So 

____ l.29 _____ 1008 
0.002660 630. 

, ____ c~~- _ ..Q .:rn~clliv= __ _ 
•~Fr::Nn R.nnn 

8.oo 
300. 
1 .29 
~395 

5.55 
5. 

1. 07 
so. 

SPECIAL BRiu~ 

S8 XK 
o.o 

•sECNO a.100 
3280 CROSS SECTION 

629:60 o.o o.o 629.90 0.30 1.46 0.02 '"'-~"'7-~/\ ..,._. __ .., 
289. 60 4. 65. 60 43. 150 627.30 
4 046 _________ 1.12 ___ 0.070 00040 00070 o.o • o 624020 5836.25 

o.o 20.63 5856088 6300 

o.soo ___ _ 

629.75 
288. 
4.32 

--so.--

9.10 

630. 

o.o 
7o 

loll ··so. 

2 0 0 

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

OoO 
5o 

00070 
2 

630o03 0028 0~13 0.01 
67• 6. 43. 15. 

Oo040 Oo070 Oo04o 624020 ---· 0 _______ o ____ OoO ----~2z-

_ __,.. 

627030 
627030 

5836000 5857021 ____ _ 

ROLEN awe - - BIIIP SAREA ss ELCHU ELCHO 
_ _Q__~~ 7020 Ooo 22080 oo0 62 • o90 62•020 

FEET 

) PRESSURE AND WEIR FLOIII 

) 

) 

- EGPRS -·--

640o 96 
L,.. ____ - --- --

EGLWC 

630.73 

H.'f 

OoO 

OWEUl . 

11 Oo 

---QPR 

191. 

---a,.-AEA--~A"PU<lTIJ" ___ ··--- -ELL l:" - - EL TAO .. ... ~ ... 
"""'~" 230 2 • o 628020 633060 

RIVERTOIIIN PARKWAY TWIN CMP CULVERT 140 FT LONG U/S 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

"---- ~--------

) 

I 

I 

I ) 
I ~' 

) 

) 

) 



---. , ~.10 9.35 634.25 o.o o.o 634.29 0.04 4.26 o.o 628.00 
300~ 33. 214• 53. 65. 112. 96. 44. 15. 628.00 
1.32 0.51 la91 Oa55 Oa070 0.040 Oa070 Oa040 624090 5800000 

t 

~--~o~.000233 140. ____ 149 __ • _____ 1~0-~----- 2 - o 6 ___ o_._o~--~1_0_0_.~o~o-~s~9~0~0~-~o_o~---------------------------~ 

) ! *SE~ 8.200 
1 3280 ROSS SECTION 8a20 EXTENDED - -.... --~----------------- ---- la46 FEET 

) 
634.26 

213. 
1.90 

so. )t 1· o.oo~ii~ 

l_"<:CHV= ~Too d!tiv- -0.300-~ 
~ ) 
~ 

•SECNO 5.700 
5.70 
3000 

~ ,---~;u 
-~ \ ! 0.001179 
..... _, i 

" . ) ' 
" < 

) 

) 

) I 

) 

) 

) 

--"t·c H-V= --~-300-CEHV= -
•sECNO S.800 

SEC NO DEPTH CWSEL 
Q QLOB OCH -,TifE"---vc:mr--·-vcw--
SLoPE XLOBL XLCH 

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

3470 ENCROACHMENT STATJONS= 
5.80 
3oo~ 

------r ~u--
0. 001148 

SPECIAL BRIDGE 

s. 61 
6~ 

o.T.-
30. 

SB XK XKOR ------ -----u--.·o-· ------..-n 

•SECNO 6a000 

634.61 
284. 

------:3"; l 4 
30. 

CDFQ 
--- 3 .,ro 

PRESSURE _AND ~!:IR FLOW 

EGPRS EGL WC H3 
1- --- - -644 ;3"g-· --o37·;,o -- -- -- o.-o- --

) 

) 

) 

) 

3 4 7 0 EffCRO.(CftlifE Nt-sT AT ION s= 

WILSON AVE u,s (G) 

--- --~ .01, ---...7s-
300. 6. 
lo42 0a60 

Oa001854 so. 

-635"".28 
77. 

2.72 
so. - -- --- ·-~- - - -------- - -

*SECNO 60200 
6.20 6.48 636.38 

o.o 
530 

·o~ss 
so. 

o.o 
10. o·.a6 

883. 

o.o 
66. 

-.,-;-l>Tif 
2 

o.o 
8. ·o.ll71r __ _ 

2 

634.30 
112 • o. 040·· 

0 

634.72 
90. 

0.040 
0 

11SELK EG 
ALOB ACH - xm:-----. XNCH --- -
I TRIAL IOC 

0.04 
96. 

0a070 
0 

0 • 15 
12. 

0.010 
0 

HV 
AROB 
XNR 
JCONT 

0.01 
44. 

0.040 
o.o 

0.39 
48. 

0.040 
o.o 

HL 
VOL 
wn, 
CORAR 

o.oo 
1s. 

624090 
l 00o00 

Oo03 
16. 

629.00 
37093 

OLOSS 
TllA 
ELION 
rOPWiO 

628.00 
628.00 

sauo.oo 
5900000 

632040 
631.90 

2033.98 
201' l 092 

BANK ELEV 
LEFT,RIGHT 

SSTI{ 
EHOST 

Se:e-- REVISED 
1970.0 ~2.0 TYPE= 1 TARGET= 142.000 
o.o o. 634.76 0.15 0.03 o.oo 632.40 J:='LDoc?LA"' 1 10. a._ 90. 12. 4B. 16. 631.90 1 NFo 

-o·~-as- ----·i:r.lf71>"-. o.o4o--~ooto -·-.,--.040 ozg • .ro-·2033.89 
30• l O O o.o 38013 2072a02 

ROLEN BWC SS ELCHU ELCHO 

----

o • er- - --- -=.c.3.-'.c..5~3-- o.o ---·-529.s-cr·-- ....... _;;-..;n-----------------------
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INTRODUCTION 

Hydraulic calculations were performed for the 
Huizenga drain within the entire corporate boundaries of 
Grandville. Field cross section data were surveyed by 
Commonwealth Associates in April, 1980. The flood flows for 
10-, 50-, 100-, and 500-year recurrence intervals were 
approved by the Michigan DNR. A 5-foot contour map (scale 
1 inch= 400 feet) prepared by Abrams Aerial Survey Corporation 
was utilized. This study was performed by Commonwealth 
Associates Inc., Jackson, Michigan. The Project Manager was 
V. Danushkodi, P.E. 

METHOD OF ANALYSIS 

The HEC-2 computer program was used in the entire 
hydraulic analysis. 

VARIABLES AND COEFFICIENTS 

Manning's Roughness Coefficient 

For channel 0.04 
For overbanks 0.07 

Coefficients for floodway 

Contraction 
Expansion 

Coefficients for Bridges 

Contraction 
Expansion 

Ratios 

Contraction 
Expansion 

HIGH-WATER MARKS 

None 

STARTING CONDITIONS 

0.10 
0.30 

0.30 
0.50 

1:1 
1:4 

Hydraulic analysis was performed separately from 
Kenowa Lake up to Kenowa Avenue to determine starting water 
surface elevations at Kenowa Avenue, the corporate boundary. 
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A mean lake level of(604.3i taken from Williams and Works 
report prepared in 19T"9; was used. However, the HEC-2 model 
~_eii critical depth conditions.at_ Kenowa Lake inlet 
location. 

SPECIAL PROBLEMS 

None 

REFERENCES 

2-

1. Huizenga Drain Flood Study by Williams & Works, Inc., 
September, 1977, Amended August, 1979. 



Cross Section 
ID in 

Profile/Table 

A 

B 

C 

D 

E 

F 

G 

H 

CROSS SECTION REFERENCE 

Sec. No. 
in HEC-2 
Program 

~. ~ t 
,I.. u J 
2.2 

Description 

Surveyed Bridge Sections at 
Kenowa Avenue 

2.7 Surveyed Valley Section 

2. 8 J 3.0 
3.2 

Surveyed Bridge Sections at 
I-96 culvert 

3.7 Surveyed Valley Section 

3. 8 } 
4.0 
4.2 

4.5 

4.6 

Surveyed Bridge Sections at 
Canal Avenue 

Surveyed Valley Section 

Surveyed Valley Section at 
confluence Branch No. 3 

3 

4. 62} 
4.65 

Repeated Sections. Same as 4.6 
raised suitably 

4.7 Repeated Section. Same as 4.8 
lowered by 1.2 feet 

4. 8} 
5.0 
5.2 

5.7 

5.8 ~ 6.0 
6.2 

6.3 

Surveyed Bridge Sections at 
44th Street 

Surveyed Valley Section 

surveyed Bridge Sections at 
Wilson Avenue 

Repeated Valley Section. Same as 
6.2 raised 5 feet 
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CROSS SECTION REFERENCE 

Huizenga Drain Branch No. 3 Sections 

Cross Section Sec. No. 
ID in in HEC-2 

Profile/Table Program Description 

A 6.7 Surveyed Valley Section 

6.8} Surveyed Bridge Sections at 7.0 
B 7.2 Wilson Avenue 

C 7.5 Surveyed Valley Section 

D 7.7 Repeated Valley Section. Same as ., ~ --.:: ,..._,.:J 1.. •• , A ~ .......... 
I • :;.J .L Cl .L O t:: U. uy ...... ,Lll;:C L. 
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BRIDGE NOTES AND SKETCHES 
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0 OB 0 80 3 81 0 97 0 070 00-W 0 070 0 000 629 00 2035 97 

0 002124 883 883 883 1 0 0 o on 33 B!=I 20Rq ar, 

CCHV= 0 300 CEHV= 0 500 
*SECNO 5 800 

3470 ENCROACHMENT STATIONS= ,970 0 2112 0 TYPE"' 1 TARr.fT= 1.n ooo 
5 80 5 02 634 02 0 00 0 00 63"1 23 0 21 0 OG 0 00 632 40 
300 3 290 7 " 77 7 / 1 631 90 
0 08 0 80 3 75 0 96 0 010 0 010 0 070 o oon 629 00 2035 B·'J 

0 002008 30 30 30 0 0 0 0 00 '14 25 2070 04 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWr BWP • AREA ss ELCHU ELCHO 
O 00 1 77 3 00 0 00 3 53 0 00 15 90 0 00 G29 50 629 50 

~SECNO 6 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR r,trP HAREA TPAPEZOID ELLC ELTRD 
AREA 

643 80 637 91 0 00 154 1,1G 1G 16 G3J Q() 635 70 

3470 ENCROACHMENT STATIONS= 1982 0 2100 0 TYPE- 1 TARGET"" 1 m noo 
6 00 6 79 636 29 0 00 0 00 6'36 3.:1 0 05 2 11 0 00 635 70 
300 6 76 217 10 28 166 / 1 633 40 
0 09 0 61 2 70 1 31 0 07(1 0 ('),l() 0 070 0 000 G?9 50 1982 00 

0 001821 50 50 50 7 0 6 0 00 1 fB 00 2100 00 

+SECNO 6 200 
6 20 6 J9 636 39 0 00 0 OD f;3G 53 0 1-l 0 14 0 05 f.36 80 
300 0 292 8 0 es 9 3 1 633 40 
0 10 0 00 3 OB 0 88 O 000 0 O-lO 0 070 0 000 G29 90 2031 66 

0 001154 100 100 100 2 0 0 0 0() ::n 32 20G-1 99 



' ?????.., ?????? PAGE 5 

SECNO DEPTH CWSEL CIHWS WSELK EG HV HL OLOSS f',ANK ELEV 

Q OLOB QCH OROS ALOB ACH AROB VOL TWA LFFT/RIGHT 
TIME VLOB VCH VROB XNL INCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR JTRIAL !DC lCONT COR/1.R TOPWID nmsr 

CCHV= 0 100 CEHV= 0 300 
~SECNO 6 300 

6 30 2 78 637 78 O 00 0 00 fJJ7 A2 0 03 1 27 0 01 637 00 
140 8 108 25 26 64 85 7 6 637 00 
0 38 0 29 1 68 0 29 0 070 0 0-10 0 070 0 000 635 00 191 46 

0 000649 1350 1350 1350 2 () 0 0 00 309 05 500 52 



????J? 

/ 

,A1<TTT1<.1'-t-ttt~,r-t+-tt~>l-i • 1<+t••ti+I •11 !-+I tt+i + 

/2EC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION 50,51.52,53,5~.55,56 

't'' 

•Tt1<-t+~~1<>1-1<,r1<•••TT~TT-tT-tT-t~•t • l<-t++tt+ • -ttl+~-+ +< t+I 

T 1 10 YEAR FLOOD 
T2 
T3 

J1 !CHECK INQ NINV IDIR STRT 

-10 2 0 0 0 000000 

J2 NPROF !PLOT PRFVS XSECV ISECI--I 

2 000 0 000 -1 000 0 000 n 000 

PAGE 6 

METRIC HVINS 0 W'SEL FQ 

0 00 0 0 140 627 950 0 000 

n, hlLDC IF',W C'HNIM IT RACE 

0 000 o noo o nno n noo 0 00() 



?????? ?????"' PAGE 

SECNO DEPTH CWSEL CRIWS WSEU< EG HV HL OLOSS P,ANI( ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL 1 WA LEFT/RIGHT 
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTJ\ 
SLOPE XL• BL YLCH XLDBR ITRIAL !DC !CONT CORAR TOPWID ENDST 

"PROF 2 

CCHV= 0 100 CEHV= 0 300 
*SECNO 7 900 

7 go 2 35 627 95 0 00 627 95 62A J3 0 38 0 00 0 00 628 70 
140 0 140 0 0 28 0 0 0 628 70 
0 00 0 00 4 96 0 00 0 000 0 0"10 0 000 0 000 625 60 5840 00 

0 008881 0 0 0 0 0 0 0 00 12 00 5852 DO 

CCHV= 0 300 CEHV= 0 500 
*'SECNO 8 000 

8 00 2 84 628 44 0 00 0 00 628 70 0 26 0 33 0 04 628 70 
140 0 140 0 0 34 0 0 0 628 70 
0 00 0 00 4 11 0 00 0 000 0 040 0 000 0 000 625 60 5840 00 

0 005114 50 50 50 2 0 0 0 00 12 00 5852 00 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 4 17 3 00 0 00 7 20 0 00 22 80 0 00 6?4 80 <-,2,i ?O 

*SECNO 8 100 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR RAREA TRAPEZOID ELLC [LTRD 
i\REA 

630.88 628 76 0 00 0 140 ?3 ?4 R21=1 en i:;33 60 

8 10 4 48 630 78 0 00 0 00 630 R8 0 10 2 18 0 00 62~ ..lO 
140 1 138 1 2 5,1 2 0 0 629 ,10 
0 02 0 50 2 57 0 52 0 070 0 OtO 0 070 0 000 G2G 30 5837 75 

0 001133 140 140 140 2 n 0 0 00 17 OG 5851 81 

'SECNO 8 200 
8 20 4 54 630 84 0 00 o no GJO 93 0 10 n 06 0 00 629 40 
140 1 138 1 2 5,1 2 0 0 629 40 
0 02 0 50 2 54 ,, S2 0 070 0 O"t'1 0 070 0 orJO 62G 30 5837 66 

0 001082 50 50 50 2 0 0 0 00 17 07 585.:1 93 



?????? ?????? 

SECNO DEPTH CWSEL 
Q QL08 OCH 
TIME VLOB VCH 
SLOPE XLGBL XLCH 

CCHV= 0 100 CEHV= 0 300 
t SECNO 5 700 

5 70 3 39 632 39 
140 0 140 
0 10 0 00 3 36 

0 003690 883 883 

CCHV= 0 300 CEHV= 0 500 
"SECNO 5 800 

3470 ENCROACHMENT STATIONS= 
5 80 
140 
0 10 

0 002968 

SPECIAL BRIDGE 

SB XK 
0 00 

-+-SECNO 6 000 

3 52 
0 

0 01 
30 

XKOR 
1 77 

632 52 
140 
3 15 

30 

COFQ 
3 00 

6070.LOW FLOW BY NORMAL BRIDGE 

CRIWS WSELK EG 
QROB ALOB ACH 
VROB YNL YNC:H 
'JLOBR ITRI AL IDC 

0 00 0 00 632 57 
0 0 " ' 0 09 0 00() OOlO 

883 2 0 

1970 0 2112 0 TYPE::: 
0 00 0 00 632 67 

0 0 4 ,1 

0 51 0 070 0 (l.10 
30 0 0 

Rwr ROLEN 
0 00 3 51 

HV HL 
ARDB VOL 
XNR WTM 
ICONT CORM~ 

0 18 1 61 
0 1 

0 070 0 000 
(J 0 00 

1 Tfl.RGET=" 
0 15 

1 
0 070 

(1 

RWr 
O 00 

0 10 
1 

o noo 
0 00 

Bl\REA 
15 90 

OLOSS 
TWA 
ELMIN 
TOPWIO 

0 02 
0 

629 00 
23 GO 

14'> 000 
0 01 

1 
f;29 00 

24 44 

ss 
o on 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

632 40 
631 90 

204 1 0'3 
:?OG--1 63 

632 40 
631 90 

20·10 62 
2065 06 

ELCHU 
fi?9 50 

EGPRS= 634 647 EGLWC= 63.:J 67-4 ELLCc: !33--1 000 PC'v/SE"" fi3'2 1318 FLTRO- G35 7CV1 

3301 HV CHANGED MORE THAN HVINS 

3370 NORMAL BRIOGE,NRD= 16 MIN ELTRD= G3S 70 MA1 ELLC= 63i on 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFJC ENERGl 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 1982 0 2100 0 Ty r'[cc: 1 TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEfl.~ ~335 70 ELREA= 

6 00 3 53 633 03 G33 03 0 00 E, 34 72 1 68 0 > t 
140 0 140 0 0 13 0 1 
0 10 0 00 10 41 0 00 0 000 0 Q,fO 0 000 0 000 

0 067195 50 so 50 20 1~ () -o 17 

1 fB 000 

615 70 

0 7G '735 70 
1 633 40 

629 50 2000 00 
~ 50 2.004 50 

ELCHll 
6:'.t9 50 

PAGE 8 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV Ill OLD'SS BANK ELEV 
Q OLOB OCH QROB ALOB ACH AROB VOL TWA LEFr/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH X L(JBR !TRIAL roe !CONT CORM~ TOPWIIJ ENDST 

i,SECNO 6 200 

3301 HV CHANGED MORE THAN HVINS 

6 20 5 44 G35 34 0 00 0 00 G35 Jg 0 OG 0 19 0 49 G36 80 
140 0 138 2 0 72 4 1 1 633 40 
0 12 0 00 1 91 0 46 'J 000 n n,n 0 070 0 00() 629 90 2033 35 

0 000571 100 100 100 3 () () 0 00 2,1 68 2058 ()2 

CCHV= 0 100 CEHV• 0 300 
•SECNO 6 300 

6 30 41 636 41 0 00 0 00 f;36 17 0 OG 1 OR () 00 637 00 
6S 0 65 0 0 1? 0 3 637 00 

0 30 0 00 2 00 0 00 0 000 o oio 0 000 0 000 615 OU :;:isg 00 
0 002146 1350 1350 1350 6 n 0 0 0() :''J c:n :2'32 00 



?????? ,..,,..,???? 

*****••+• • +i< • +i<++****t+••+++t~+t+tttt l tt•• 1 I' I Ii Ii 

HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

DATED NOV 76 UPDATED MAY 
01. 02 ,03, 04 ,05, 06 

50,51,52,53,5~.55,56 

19R4 

i<*.,*t'i<i,..*++,r*i*1<t*+ ... ,.+t .. i-+-!c+t*t• •+i- •• •ar• t+; ll et ltf 

T1 50 YEAR FLOOD 
T2 
T3 

J1 !CHECK INQ NINV lDIR STR r 

-10 3 0 0 0 000000 

J2 NPROF !PLOT PRFVS XSECV XSEC.H 

3 000 O 000 -1 000 0 000 0 000 

PAGE 10 

MCTRIC \-IVINS () WSEL rQ 

0 00 () () 255 629 2~0 0 ()(.)0 

FN ALLOC IP..W CHNTM ITRACE 

0 000 0 000 () (_100 0 000 O f)Qf_) 



?????? ?????? PA( 

SECND DEPTH CWSEL CRIWS WSElK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB AL• B ACH /\ROR VOL T'Y/A LFFf/RIGHT 
TIME VLOB VCH VROB XNL YNCH YNR WTN ELM HJ SSTA 

SLOPE XLOBL XLCH XLOBR ITRJ/IL IDC rcmn CORI\R TOF'YJ t D ENOST 

+"PROF 3 

CCHV"" 0 100 CEHV= 0 300 
"SECNO 1 900 

1 90 3 62 629 22 0 00 629 22 G2g 75 0 53 0 00 0 00 628 70 
255 0. 255 0 0 ,n 0 0 0 628 70 
0 00 0 69 5 86 " 71 0 070 0 0 )0 0 070 0 000 625 GO 5839. 15 

0 007806 0 0 0 0 () (' () 00 13 91 5853 OG 

CCHV"' 0 300 CEHV::::: 0 500 
"SECNO 8 000 

8 00 4 09 629 69 0 00 0 00 G30 10 0 4 1 0 31 0 0-1 628 70 
255 1 253 1 1 ---19 1 0 0 628 70 
0 00 0 86 5 16 0 89 0 070 0 ow 0 070 0 000 fi25 50 5838 38 

0 005139 50 50 50 7 n 0 0 00 15 e,, 5R5-l 02 

SPECIAL BRIDGE 

SB XK XKOR C• FO ROLEN BWC P.WP BAREfl ss ELCHU ELr1-1LJ 
0 00 4 17 3 00 0 00 7 20 0 00 2;' 80 0 no r, 2 1 90 62' 20 

'½-SECNO 8 100 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 Q\oJE IR QPR t./\PEA fPhPE::ZOIO HLC Et TRO 
APEi\ 

637 79 629 96 0 00 117 110 '.'1 24 G28 70 6]] GO 

8 10 5 58 631 88 0 00 0 00 632 fJB o 2n 1 98 (_) 00 629 -10 
255 5 244 G 5 67 G 0 0 G29 40 
0 01 0 91 3 65 0 94 0 070 0 040 0 070 0 OOQ 6.?(, 30 5835 94 

0 001696 140 140 140 2 " 
q 0 00 ;, 1 13 5857 07 

-tSECNO 8 200 
8 20 5 68 631 98 0 00 0 00 632 17 0 19 0 08 0 00 G29 40 
255 5 244 6 5 68 7 0 0 629 40 

0 02 0 90 3 58 0 93 0 070 0 Ol<J 0 070 0 000 626 30 5835 79 

0 001596 50 50 50 2 0 0 0 00 ? 1 07 5857 26 



?????? ?????? PAGE 12 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH OROS AlOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL roe !CONT f"ORAR Torw1n ENDST 

CCHV= 0 100 CEHV= 0 300 
1-SECNO 5 700 

5 70 4 62 633 62 0 00 0 00 633 8?. 0 20 1 65 0 00 632 ~o 
255 2 249 4 ~ sq 5 2 1 611 90 
0 09 0 70 3 63 0 88 0 070 0 0-10 0 070 0 000 629 00 2037 07 

0 002212 883 883 883 2 0 0 o on 11 <;!_i ~068 73 

CCHV= 0 300 CEHV= 0 500 
..,SECNO 5 800 

3470 ENCROACHMENT STATIONS• 1970 0 2112 0 TYPE - 1 TARGET"" 1-1'.? QOO 

5 80 4 70 633 70 0 00 0 00 G33 gq 0 1~ o oc; 0 00 G32 ~0 
255 2 248 5 1 70 5 2 1 631 90 
0 09 0 69 3 53 0 8(; () 07C, 0 010 C' 070 0 000 6?9 -'JO 20]6 82 

0 002027 30 30 30 " 0 0 0 00 32 17 ?068 99 

SPECIAL BRIDGE 

SB xK XKOR coro RDLEN 8WC GWr BAREA ';'; ELCHU ELCHO 
0 00 1 77 3 00 0 00 J 53 () 00 15 90 0 C,() s2q 50 G29 50 

-+SECNO 6 000 
PRESSURE AND WtIR rLoW 

EGPRS EGLWC H3 QWEIR (JPR Bt,,REA TRAPEZOID El t_r ELlRD 
AREA 

640 76 637 O-l 0 00 105 152 fG 1G c;'],t OU r,3~ 7'.) 

3470 ENCROACHMENT STATIONS" 1982 0 2100 0 TYPE"" 1 TARGf"T= 11A 000 
6 00 6 65 636 1~ 0 00 0 00 636 20 0 0--1 2 31 0 00 635 70 
255 4 70 181 8 28 153 2 f 633 40 
0 10 0 -18 2 55 1 18 0 070 0 o,o 0 070 0 000 ~29 50 1982 00 

0 001666 50 50 50 7 0 5 0 0() 118 00 2100 Q() 

,.SECNO 6 200 
6 20 6 34 636 24 0 00 O 00 G3G 15 0 11 0 12 0 03 636 80 
255 0 249 6 0 q1 8 7 1 633 10 
0 11 0 00 2 72 0 76 0 000 \l 0-10 0 070 0 000 ~'"19 90 2031 90 

0 000929 100 100 100 7 " C) () (VJ ?7 97 2059 A7 



????'1? ?"?')?') PAr,E 13 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BAf~K ELEV 

Q QLOB OCH QROB Al OP. I\CH AROB VOL TWh LEFT/Rir,HT 
TIME VLOB VCH VROB XNL YNCH XNR WTN ELMTtJ S5TA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT C• Rtii:;t TOPWTD FND'ST 

CCHV"' 0 100 CEHV"' 0 300 
"SECNO 6 300 

6 30 2 54 637 54 0 00 0 00 (;17 58 0 05 1 2? 0 01 617 00 

120 3 106 10 !2 58 40 6 5 837 00 

0 34 0 26 1 82 0 26 0 070 0 OMJ 0 070 0 000 G35 00 71:2 59 
0 000860 1350 1350 1350 2 0 0 0 00 219 57 ..13:2 16 



?????? ?????? 

~~****ttt•tt-tt*tttt*ttttt*tt-tt-ttli ltt!" t+-t < l Ii •tt! 

HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

DATED NDV 76 UPDATED MA( 
01,02,03,04,05,06 

50,51,52,53,5~.55,56 

198..'J 

ttttt"t't-tt,..t+•tt+-ttttt-ttfl-j,1--tii+t>-t>t••t<!I! >1e1;, 

T1 500 YEAR FLOOD 
T2 
T3 

J1 !CHECK INQ NINV IDIR STRT 

-10 5 0 0 0 000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

15 000 0 000 -1 000 0 000 0 000 

PAGE 

METRIC HVINS Q WSEL F<) 

0 00 0 () 480 G30 820 o noo 

FN ALLDC !CW CHNIM I TRACE 

0 ()0() 0 000 0 ()00 0 000 0 000 



?????? ?????? PAGE 15 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS Ri'.M( t=I t=V 

Q QLOB QCH OROS t\LOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB YNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL JDC !CONT CORAR TOPWID ENDST 

.,.PR.OF 4 

CCHV= 0 100 CEHV"" 0 300 
•sECNO 7 900 

7 90 5 22 630 82 0 00 630 82 631 65 0 83 0 00 0 00 628 70 
480 6 465 8 4 63 5 0 0 628 70 
0 00 1 74 7 43 1 BO 0 070 0 040 0 070 0 00() 625 60 5816 54 

0 007695 0 0 0 0 () 0 n on 1q 7q 5856 33 

CCHV= 0 300 CEHV= 0 500 
""SECNO 8.000 

B 00 5 78 631 38 0 00 0 00 632 02 0 6,l 0 37 0 06 628 70 
480 10 457 13 6 69 7 0 0 628 70 
0 00 1 69 6 59 1 75 0 070 0 010 0 070 O ()00 625 GO 5835 62 

0 005285 50 50 50 ? 0 0 0 0() 21 85 5857 47 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN 8WC 8WP BAREA ss ELCHU ELCHO 
0 00 4 17 3 00 0 00 7 20 0 00 22 80 () 0() 624 90 G?-i 20 

~sECNO 8 100 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BA,:;:E/1. TR1'PEZD10 E LLC ELTRO 
AREA 

660 08 631 93 0 00 394 89 23 24 628 20 633 60 

B 10 5 25 631 55 0 00 0 00 632 37 0 82 0 35 0 00 629 40 
480 7 465 9 4 6'3 5 0 0 629 40 
0 01 1 74 7 37 1 80 0 070 0 0..,,0 () 010 0 000 6?6 30 5836 48 

0 007509 140 140 140 3 0 g () 00 19 92 5856 -10 

"SECNO 8 200 
8 20 5 BO 632 10 O 00 0 00 h32 74 0 6,l 0 31 0 05 629 40 
4B0 10 457 13 6 10 7 () 0 629 40 
0 01 1 69 6 57 ' 74 o n10 0 010 o 070 0 ()00 (;?<; 10 5835 59 

0 005226 so 50 50 ? () () () 00 ? 1 92 ':iR57 51 



?????? ?????? PAGE 

SECNO DEPTH CWStL CRIWS WSEL¥ EG HV Ill OLO<::.S BANK ELEV 
0 QLOB OCH OROS ALOB ACH Ii.ROB VOL TWA LEFT/RfGHT 
TIME VLOB VCH VROB XNL XNCH XNR WfN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL Inc ICONT CORAR TOl'.'WlD ENDST 

CCHV"' 0 100 CEHV= 0 300 
•SECNO 5 700 

5 70 6 12 635 12 0 00 0 00 635 10 0 28 ) G/ 0 04 632 40 
480 13 445 21 12 1(\2 17 3 1 631 90 
0 07 1 10 4 39 1 24 () 070 0 (}10 0 ()7() 0 ooo G?:9 00 2032 24 

0 001913 883 883 883 s1 n Cl 0 00 11 18 20 73 72 

CCHV-"' 0 300 CEHV:= 0 500 
"'SECNO 5 800 

3470 ENCROACHMENT STATIONS• 1970 0 2112 0 TYPE= 1 TARGET"' 142 000 
5 80 6 19 635 19 0 00 0 00 635 ..15 0 27 0 06 O 00 632 ~ta 
480 14 444 22 13 103 18 3 631 90 
0 07 1 09 4 31 1 22 0 070 0 010 0 070 0 000 629 00 2032 02 

0 001812 30 30 30 2 0 (l 0 00 4 I 9l 2073 95 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 77 3 00 0 00 3 53 0 00 15 90 0 nn 6?9 50 r:;29 50 

"'SECNO 6 000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR fJPR £AREA TRAPEZOI!l ELLC ELTRO 
AREA 

660 22 641 16 0 00 159 1J3 ,,; fr, 63,1 00 G35 70 

3470 ENCROACHMENT STATIONS= 1982 0 2100 () TYPE"' TAPGET--= 11B POU 
G 00 7 26 636 76 0 00 0 00 h36 83 0 07 I 37 () 0() G35 70 
480 19 97 JGC 19 30 211 3 1 6 )3 ..'If) 

0 08 1 01 3 2 1 1 n 0 070 0 040 0 070 n ooo G::!9 50 1982 00 
0 002328 50 so 50 2 0 G 0 0() 118 ()() 2100 00 

-..SECNO 6 200 
6 20 6 97 636 87 0 00 0 00 637 15 O 2B 0 22 l) 11 G36 80 
480 0 459 21 0 iOG 21 3 1 611 10 
0 08 0 o, 4 34 I 00 0 070 0 0/40 0 070 0 000 G23 90 2029 36 

0 002061 100 100 100 2 0 0 0 oo 63 OG 2092 4f 



?????? ?????? PAGE 17 

SECNO DEPTH CWSEL CRIWS WSELK EG HV Ht • LOSS BANK ELEV 
Q QLOB QCH QROB AL• B ACH AROB VOL TWA LEFT/RIGHl 
TIME VL08 VCH VROB XNL XMCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH '<L08R !TRIAL toe !CONT CORAR rorwro ENDST 

CCHV= 0 100 CEHV= a 300 
"SECNO 6 300 

6 30 3 43 638 .J3 0 00 0 00 638 4,1 0 01 1 26 0 03 637 00 
225 27 109 89 88 79 289 12 11 637 00 
0 54 0 31 1 37 0 31 0 070 0 0°10 0 070 O 000 G15 00 114 82 

0 000326 1350 1350 1350 3 0 () 0 ()() 5 1R gr, 683 78 



PAGE 18 

*" ..... **tT:i,.1<,l-<".!<ti" .... 1<,t- .............. ,...., ................. r-1- f,j +~r,, I 1-tt-+ •+I.; 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01.02.03,04.05.0G 
MODIFICATION - 50.51,52,53,5~.55,56 

..... ,t,+1<•>tttt'ti"+-\'-l-,I-Ti"+TT1',1,t1<-+'t-t-t+~ .. Tt -I'• tt-t,/--l++J-t+ >l • 

NOTE- ASTERISK ( . ) AT LEFT OF CROSS-SECT I ON h1Ur1BER HJOH'ATES MESSAGE" TN '>lfMMt\RI' or FRRtlRS LISr 

ZENGA DRAIN LESS 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CPIWS EG 10K'5 VCH AREA 01K 

7 900 0 00 0 00 0 00 625 60 300 00 629 60 0 00 G30 20 76 90 6 22 49 49 34 21 
7.900 0 00 0 00 0 00 625 60 140 00 627 95 n 00 628 33 88 81 4 96 28 20 14 86 
7 900 0 00 0 00 0 00 625 60 255 00 629 22 () 00 629 75 78 06 5 86 43 94 28.86 
7 900 0 00 0 00 0 00 625 60 480 00 63Q 8~ 0 00 G31 65 76 95 7 43 70 90 54 72 

8 000 50 00 0 00 0 00 625 60 300 00 630 09 0 00 G30 55 51 64 5 50 57 36 41 75 
8 000 50 00 0 00 0 00 625 60 140 00 628 44 0 00 628 70 51 14 4 11 34 04 19 58 
8 000 50.00 0 00 0 00 62~ GO 255 00 629 69 0 00 630 10 51 39 5 16 50 91 35 57 
8 000 50 00 0 00 0 00 625 60 480 00 631 38 () on 632 02 52 85 6 59 82 59 66 02 

B 100 140 00 633 60 628 20 626 30 300 00 631 88 0 00 632 16 23 50 4 29 78 32 61 89 
8 100 140 00 633. 60 628 ?O 626 30 140 00 630 78 0 00 630 88 11 33 2 57 57 20 41 59 
8 100 140 00 633 60 628 2() 626 30 255 00 631 88 0 00 632 08 1G 96 3 65 78 35 61 92 
8. 100 140 00 633 60 628 20 626 30 480 00 631 55 0 00 632 37 75 09 7 37 7 1 59 55 39 

8 200 50 00 0 00 0 00 62G 30 300 00 632 01 0 00 632 27 21 55 4 18 81 14 64 62 
8 200 50 00 0 00 0 00 626 30 140 00 630 0, 0 00 630 93 10 82 2 54 58 22 42 57 
8 200 50 00 0 00 0 00 626 30 255 00 631 98 0 00 632 17 15 ~G 3 58 80 32 63 82 
B 200 50 00 0 00 0 00 626 30 480 00 632 10 0 00 632 74 5? 26 6 57 82 97 66 40 

5 700 883 00 0 oo D 00 629 00 300 00 633 95 0 00 634 17 21 24 3 81 87 05 65 09 
5 700 883 00 0 00 0 00 629 00 140 00 632 39 0 00 632 57 36 90 3 36 4 1 ,98 23 05 
5 700 883 00 0 00 0 00 629 00 255 00 633 62 0 00 633 8? 22 12 3 63 75 90 54 22 
5 700 883 00 0 00 0 00 6?9 00 ,180 00 635 12 0 00 635 40 19 13 4 39 130 71 109 74 

5 800 30 00 0 00 0 00 629 00 300 00 634 02 0 00 634 23 20 OB 3 75 BB 94 66 95 
5 800 30 00 0 00 0 00 629 00 1>0 00 632 52 () 00 632 67 29 68 3 15 45 05 25 70 
5 800 30 00 0 00 0 00 629 00 ?55 00 633 70 0 00 633 89 20 27 3 53 78 40 56 64 
5 800 30 00 0 00 0 00 629 Q() 480 00 635 19 0 00 635 45 18 12 4 31 133 58 112 77 

6 000 50 00 635 70 634 00 629 50 300 00 636 29 0 00 G36 34 18 21 2 70 204 86 70 31 
6 000 50 00 635 70 634 00 629 50 140 00 633 03 Gc-l3 03 634 72 G71 95 10 4' 13 45 5 40 
6 000 50 00 635 70 634 00 629 50 255 00 636 15 0 00 636 20 1 e 66 2 55 188 24 62 47 
6 000 50 00 635 70 634 00 C29 50 ,180 00 63G 76 0 00 636 83 2:::i 08 3 21 259 92 99 48 
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SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CRIWS EG 10K 1 S VCH AREA 01K 

6 200 ·'"''"' l"\I"\ A AA 0 00 628 90 300 00 r:,.--,r:, -:.n A AA 636 53 11 54 o M 104 .. 88 33 IVV VV V VV OJU ._,?' V VV V VU '' 6 200 100 00 0 00 0 00 629 90 140 00 635 34 0 00 635 39 5 71 1 91 76 14 58 61 
6 200 100 00 0 00 0 00 629 90 255 00 636 21 0 00 636 35 g 29 2 72 99 69 83 65 
6 200 100 00 0 00 0 00 629 90 480 00 636 87 0 00 637 15 :10 61 4 34 127 12 105_73 

6 300 1350 00 0 00 0 00 635 00 140 00 637 78 o no 637 82 e as 1 68 175.88 54 96 
6 300 1350 00 0 oo 0 00 635 00 65 00 636 41 0 00 636 .17 21 46 2 00 32 44 14 03 
6 300 1350 00 0 00 0 00 635 00 120 00 1,37 5.1 l' 00 637 58 8 60 1 82 111 20 40 92 
6 300 1350 00 0 00 0 00 635 00 225 00 G38 ,l3 {) 0') 639 '" 3 '26 1 37 457 34 124 60 
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ZENGA DRAIN LESS 

SUMMARY PRINTOUT TABLE 150 

SECNO 0 CWSEL OIFW5P orrwc,x DIFKWS TOPWIO •LCH 

7 900 300 00 629 60 0 00 0 on 0 00 15 'J 1 0 00 
7 900 140 00 627 95 - 1 65 0 00 n oo 12 00 () 00 
7 900 255 00 629 22 27 0 00 0 00 13 91 0 00 
7 900 480 00 630 82 60 0 00 0 00 19 79 0 00 

8 000 300 00 630 09 0 00 0 49 0 00 17 09 50 00 
8 000 140.00 628.4•1 - 1 65 0 ,19 () 00 12 00 5(' ')0 
8 000 255 00 629 69 1 25 0 47 0 00 15 64 50 00 
B 000 480 00 631 38 69 0 5G (\ 00 21 85 50 00 

8 100 300 00 631 88 0 00 80 (\ 00 21 12 140 ()() 

8 100 140 00 630 78 - 1 1 1 2 3,1 0 00 17 06 1L10 no 
8 100 255 00 631 88 1 11 2 19 0 00 21 13 f,f() 00 
8 100 480 00 631 55 -o 13 () 17 0 00 19 92 140 00 

B 200 300 00 532 01 0 00 0 13 0 00 21 61 50 00 
8 200 140 00 630 8,1 - 1 18 0 06 0 00 17 27 50 ()0 
8 200 255 00 631 98 1 14 0 09 0 00 21 47 50 00 
B 200 480 00 632 10 0 12 0 5•1 0 00 21 9? 5(' 00 

5 700 300 00 633 95 0 00 93 0 00 33 89 883 00 
5 700 140 00 632 39 -1 56 55 0 00 23 60 881 00 
5. 700 255 00 633 G2 23 (;,1 0 00 31 65 883 00 
5 700 480 00 635 12 50 3 02 0 00 4 1 48 883 00 

5 .BOO 300 00 634 02 0 00 0 07 0 00 34 25 30 00 
5 BOO 140 00 632 52 - 1 50 0 11 0 00 2,1 44 30 00 
5 800 255 00 633 70 1 18 0 OB 0 00 'l2 17 30 00 
5 BOO 480 00 635 19 19 0 ()7 0 00 " 94 j() (J() 

6 000 300 00 636 29 0 00 2 n 0 00 11 8 00 50 0<) 
6 000 140 00 633 03 -3 26 0 51 0 00 •1 50 50 00 
6 000 255 00 636 15 3 12 2 06 0 00 118 00 50 00 
6 000 480 00 636 76 0 61 57 0 00 1 18 00 5(1 00 

6 200 300 00 636 'J9 0 00 0 10 0 00 33 :12 100 00 
6 200 140 00 635 3·1 - 1 05 2 31 0 00 24 GB 100 uo 
6 200 255 00 636 24 () 90 0 09 0 00 27 97 10(' 00 
6 200 480 00 636 87 0 63 0 11 0 00 G3 05 100 00 

6 300 140 00 637 78 (\ 00 39 0 00 309 05 1150 00 
6 300 65 00 636 4 1 - 1 37 07 0 00 23 00 1350 00 
6 300 120 00 637 5-l 1 13 30 0 00 219 57 1350 00 
6 300 225 00 638 43 () 89 5C O 00 548 9C 1350 00 
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PILE: HEC200T SCBIPT 11 Yll/SP COIYBBSlTIOBlL 301ITOB SYSTBII PAGE 001 

1••··················································· 

1 

• ilTBR SURPlCE PROFILES • 
• YEBSIOR OP ROVEftBEB 1976 * 
• OPDlTED 31T 1984 * 
• 
• ROB DATE TIRE 

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

l[ I 
I I - -Jl Jl 

IIIIIII 
I 
I 
I 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE DlTBD HOV 76 OPDlTED 31T 1984 
ERBOB COBB - 01,02,03,04,05,06 
&ODIPIClTIOR - 50,51,52,53,54,55,56 

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

T1BE1RlLYSIS OP P.r.s. -IRCOBBECT iEIB OSED 

I 
I 
I 

IIIIIII XXIII 
I l[ I - -Jl ... 
XIII I 
I I 
I I I 
IIIIIII XXIII 

T2 CITY OP GBllDVILLE, KEBT CO. IRlPPBOPBllTB iBIB USED II r.1.s 
T3 HOIZEIGl DBlll LESS THAR 2 SQ IU£ES S. E. 2-20-05 

Jl !CHECK IRQ IIRV IDIR STRT ftBTBIC BJIIS 

o. 4. o. o. 0.000000 o.oo o.o 
-~ iiPiOF 

Tft"T ,,._ 
ftftDff,'Jl ISECV v-r--•,..u am AL.LDC ,u; ..1.r.a.u:r r.n.r ,., &.:>n1..,a ,,,. 

1. 000 0.000 -1.000 0.000 0.000 0.000 0.000 

!C 0.070 0.070 o. 01! 0 O. UH) 0 • .300 0.000 
ET 0.000 o. 000 0.000 o.aoo 0.000 1.410 
11 8. 100 8.000 5840. 000 5852.000 0.000 0.000 
GB 633.400 5800. 000 632.900 5832.000 628-000 5840.000 
GB 628.000 5852.000 632.900 5862.000 632.800 5900.000 

11 8.200 0.000 0.000 0.000 50.000 50.QOO 

• •••••••••••••••••••••••••••••••••••••• 
• D.S. 1R3Y CORPS OP IBGIBIBRS • 
• TBB HYDBOLOGIC EBGIIBBRIRG CEITU • 
• 609 SECOID STREET, SUITED • 
• DlVIS, ClL.lPOBlll 95616 • 
• (916) 440-2105 (PTS) 448-2105 • 
••••••••••••••••••••••••••••••••••••••• 

XXIII 
I I -Jl 

XXXII XXIII 
I 
I 
IIllllI 

PlGE 1 

+-c.) R \~-1,S. 'FrLC 

Q ISBL l'Q 

300. 631.880 0.000 

TDD rauT• T•a•r~ ...... ........ .&.Q J.&aA\..til 

0.000 0.000 0.000 

0:000 0=000 0=000 O.QOO 
O.QOO 0.000 0.000 0.000 
0.000 0.000 1.400 0.000 

6211.900 5840.000 624.900 5852.000 
0.000 0.000 0.000 0.000 

50.000 0.000 0.000 0.000 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

) 

) 

) 

) 

) 

) 
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PILE: HEC200T SCRIPT A1 YB/SP COBVEBSATIOIAL ftOIITQB SISTil PAGE 002 
) 

BC 0.000 0.000 0.000 0.100 0.300 0.000 0.000 0.000 0.000 0.000 
) ET 0.000 o. 000 0.000 0.000 0.000 1.510 0.000 0.000 0.000 0.000 ) 

X1 5- 700 8.000 2041.000 2063.000 883.000 883.000 883.000 0.000 0.000 0.000 
GR 635.500 2031.000 632.400 2041.000 629.400 2051.000 629.000 2053-000 629.400 2055.000 

) GR 631.900 2063. 000 635.200 2074.000 635.400 2098.000 0.000 0.0-00 0.000 0.000 ) 

BC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
) ET 2039.000 2070.000 0.000 0.000 o. 000 1.100 0.000 0.000 o. 000 0.000 ) 

11 5.800 0.000 o. 000 0.000 30.000 30.000 30.000 0.000 0.000 0.000 

) SB 0.000 1. 769 3.000 0.000 3.530 0.000 15.900 0.000 629.500 629. 500 ) 
ET 1990.000 2040.000 0.000 0.000 o. 000 1. 100 0.000 0.000 0.000 0.000 
11 6.000 15. 000 2000.000 2004.500 50. 000 50.000 50.000 0.000 0.000 0.000 

) 12 0.000 o. 000 1.000 634.000 635. 700 0.000 0.000 0.000 0.000 0.000 ) 
13 0.000 o. 000 0.000 1980.000 0.000 0.000 0.000 0.000 0.000 0.000 
BT 16.000 1982.000 637. 700 637.700 1982.000 635.800 635.800 1982.000 635.800 635.800 

) BT 2000.000 635. 700 635.700 2000.000 635. 700 632.JOO 2000.500 635.700 633.JOO 2001.JOO ) 
BT 635-100 633. 800 2001.800 635. 700 634.000 2002.eoo 635. 700 634.000 2001.JOO 635.700 
BT 633.800 2004.000 635.700 633.300 2004.000 635.700 632.300 2004.500 635. 700 635-100 

) BT 2022.000 635.700 635.700 2100.000 635.700 635. 700 2100.000 638.000 638.000 0.000 ) 
GB 637. 800 1570.000 636. 500 1808.000 635.800 1970.000 635.700 200-0.000 631. JOO 2000. 000 
GR 630.300 2000. 500 629.800 2001.300 629.500 2001.800 629.500 2002.800 629.800 2003. 300 

) GB 6JO. 300 2004. 00 0 631.300 2004.500 633.400 200li.500 635-700 2100.000 638.000 2100.000 ) 
1 

PAGE 2 
) ) 

) ET 0.000 0.000 0.000 0.000 0.000 1.410 0.000 0.000 0.000 0.000 ) 
11 6.200 1 o. 000 2031.000 2054.000 100.000 100.000 100.000 0.000 0.000 0.000 
GB 637.500 2015.000 637.500 2015.000 636.800 2031-000 633.700 2036.000 630.200 2041.000 

) GB 629.900 2043.000 630.200 2045.000 633. 110-0 205-11. 000 636.300 2060.000 636.900 2094. 000 ) 

QT 5.000 65. 000 120.000 140.QOO 225.i;JOO 1110. 000 0.000 0.000 0.000 0.000 
) BC 0.000 0.000 o. 000 0.100 0.300 0.000 0.000 0.000 0.000 0.000 ) 

ET 0.000 0.000 0.000 0.000 0.000 1.1110 0.000 0.000 0.000 0.000 
11 6-300 6. 000 259.000 282.000 1350.000 1350.000 1350.000 0.000 0.000 0.000 

) GR 64 o. 000 0.000 637.000 259.000 635.000 259.000 635.000 282.000 637-000 282.000 ) 
GB 640.000 1120.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
EJ 0.000 o. 000 o. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

) 1 ) 
PAGE 3 

) ) 
SECBO DEPTH CiSEL CBiiS iS.ELK BG HV BL OLOSS BlBA IL.IV 
Q QLOB QCB QBOB ILOB ICB .I.ROB JOL TJfl l.:SPT/JIIGIT 

) TIRE YLOB YCB VROB IJIL IIICB xn iTB ELIIIJI SSTl ) 
SLOPE ILOBL ILCB ILOBR ITRilL IDC ICOIT COBAit 'fOPi:UI BBDST 

) ) 
*PROP 1 

) CCHV= 0.100 CIHY= 0.300 ) 
*SICKO 8.100 

8.10 5.58 631. 88 o.oo 631.88 632.16 0.28 o.oo o.oo. 629 .40 
) ) 

) ) 

) ) 



FU.E: HEC20UT SCRIPT A1 Vft/SP COIIYBRSATIOBlL BOBITOR SISTBB PAGJ 003 
) ) 

300. 5. 288. 1. 5. 67. 6. o. o. 629.110 
1 o.oo 1.01 II. 30 1.11 0.070 0.040 0.070 0.000 626.30 5835.95 1 

0.002355 o. o. o. 0 0 0 o.oo 21. 11 5857.06 
0 

) *SBCIIO 8.200 1 
8.20 5. 71 632.01 0.00 o.oo 632.27 0.26 0.11 o.oo 629. 110 
300. 6. 287. 8. 6. 68. 1. o. o .. 629.,o 

) 0.00 1. 06 4.19 1.10 0.070 o.o,o o. 070 0.000 626.30 5835. 75 ) 

0.002172 50. 50. 50. 1 0 0 o.oo 21.56 5857.31 
0 

) CCHV= 0.100 CBHV= 0.300 ) 

*SECIIO 5. 700 
5. 70 11.95 633. 95 0.00 0.00 634.17 0.22 1. 90 o.oo 632.,0 

) 300. 3. 290. 1. 4. 76. 1. 2. 1. 631.90 ) 

0.07 0.80 3.81 o. 97 0.070 o.o,o 0.070 0.000 629.00 2035.,7 
0.002121 883. 883. 883. 1 0 0 0.00 33.90 206-9. 86 

) 0 ) 

CCBY= 0.300 CBHV= o. 500 
•SECHO 5. 800 

) 5.80 5.02 634.02 0.00 o.oo 634.23 0.21 0.06 o.oo 632. ,o ) 
300. 3. 289. 1. 4. 11. 1. 2. 1. 631.90 
0.01 o.80 3.74 0.96 0.070 0.040 0.070 0.000 629.QO 2035.79 

) 0.002004 30. 30. 30. 0 0 0 o.oo 34.26 2070.05 ) 
0 

) SPECIAL BRIDGE ) 

SB IK IKOB COFQ RDLBR BIC BIP BIRIA ss Bl.CHO ILCHD 
) 0.00 1.11 3.00 o.oo 3.53 o.oo 15.90 o.oo 629-50 629.50 ) 

•SECHO 6.000 
) PRESSURE AllD WEIR FLOW ) 

1 
) PlGB 4 ) 

) SECIIO DEPTH CiSBL CRIVS ISELJ: BG BV Bl, OJ.OSS Blll BLEY ) 

Q QLOB QCH QROB I.LOB lCB I.ROB VOL TIii. LD'l,'lllfiJl'f 
TIME VLOB VCR YROB IRJ. IBCB IRR ilTR lt!lll SSfl 

) SLOPE ILOBL ILCH ILOBR ITRilL .IDC ICOR'.t coa1a IOPIID EIDST ) 

) ) 

BGPRS EGLiC BJ QIIE.IR QPR BlBBl TRAPEZOID BLJ.C BL'lRD 
ABBA 

) 643.80 635. 95 0.00 156. 1411. 16. 16. 6311.00 635. 70 ) 

) ) 

3470 EIICROlCHMBll'.t STATIOIIS= 1980.0 2100.0 TIPB= 1 TARGH= -1980.QOO 
6.00 6.73 636.23 o.oo o.oo 636.29 o.os 2.05 o.oo 635.70 

) 300. 6. 79. 215. 10. 28. 161. 2. 1. 633.40 ) 

0.08 0.59 2.82 1. 311 0.070 o. 0110 0.070 0.000 629.50 1980.00 
0.002000 50. 50. 50. 2 0 6 o.oo 120.00 2100.00 

) J 

) ) 

) ) 
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) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

PILE~ HEC'20UT SCJIIP~r 11 Viii/SP COIYERSJ.'fIOllL 11O1:[TOB STS'l'EII 

0 

0 

0 
1 

1 

•SBCBO 6,. 200 
6.2:0 
3001. 
0.019 

O. 001Hl7 

6. 4 ll 
o. 

o.oo 
100. 

CCHV= 0.100 CEBV= 
•sECBO 6,.300 

6.30 
14CI. 
0.36 

O. 0006Ei 1 

2.77 
8. 

0.29 
1350. 

636.34 
292. 
3. 12 
100. 

0.300 

637.77 
108. 
1.69 

1350. 

0.00 
8. 

o. 89 
100. 

o.oo 
24. 

0.29 
1350. 

0 .• 00 
o. 

0.000 
2 

o.oo 
26. 

0.070 
2 

636.491 
911. 

O.OllCI 
01 

637.811 
64 .. , 

O. Oil(• 
() 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
BEC2 liBLBlSE Dl'l'E:D BOY 76 OP:DATED !UY 1984 
EBBOB COBB - 01,02,03,0ll,05,06 
IIODIPJ:ClTI 01 - 5,0 • 51, 5 2, 53, 511, 55, 56 

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

Tl BBjlllLYSIS OF F.I.S. - FLOODliAY BUB 
T2 
-Tl 

Jl ICBBCK 

10. 

INQ 

6. 

IIIBY IDIB STBT 

o. O. Cl. 000000 

J2 IPB.I0P 

15.000 

IPL01t 

0.000 

PBFVS 

0.000 

ISECV 

0.000 

ISBCH 

0.000 

S ECBO 
Q 
TUIE 
SLOPE 

•PROF 2 

DEPTH 
QI.OB 
YI.OB 
ILOBL 

CiSEL 
QCH 
YCB 
ILCB 

CCBY= o. 10 0 CEav,= o. 300 
*SBCBO 8. 100 

CB.UIS 
QBOB 
YBOB 
ILOBB 

IISULlt 
J.L<>B 
Ill~ 
ITIIIAL 

BG 
ACB 
XICB 
IDC 

0.15 
9. 

0.070 
0 

0.03 
Sil. 

0.070 
0 

IIETRIC 

o.oo 
Pl 

0.000 

BY 
!BOB 
x1• 
ICOIT 

0.15 
2. 

0.000 
o.oo 

1. 31 
1. 

0.000 
o.oo 

lllYIIS 

o.o 
U,LDC 

0.000 

BL 
VOL 
IITI 
COBJ.B 

0.05 
1. 

6~!9.90 
"10. 39 

0.01 
6. 

635.00 
3()6.27 

Q 

1,00. 

IBll 

0.000 

OLOSS 
1!11& 
BJ.UB 
TOP11XD 

636. 80 
633.40 

2031. 75 
2062.13 

637.00 
637.00 

192.12 
498. 39 

llSBI, 

631.9@10 

CBIIII 

0 •. 000 

BAIK Bl.EV 
LBlT/&.l[GIIT 

Sl>Tl 
BIIDS'f 

2800 IAT Ql= 151.82 ISEL= 631.88 EIIC Ql= 61.82 IISEI~= 631.98i RATIO= 0,.0000 
631.9>8 NJ.T Q1= 64. liATIOS LOB,c:a. BOB= o. 0'193 o. 9559 0.0249 IISJgL= 

Pl,GB 004 

IQ 

0.000 

ITRAClt 

0.000 

PAGE 5 

PAGE 6 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



• 
• 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

FILE: HEC20UT SCBIP7 A1 

3470 EHCBOACHBEBT STATIOBS= 
8.10 5.68 631.98 
300. o. 298. 
o.oo 0.48 4.37 

0.002376 o. o. 
0 

5839.6 
o.oo 

2. 
0.83 

o. 

YB/SP COBYEBSI.TIOBAL BOBITO& SYSTEB 

5853.0 
631.88 

1. 
0.070 

0 

TYPE= 
632.27 

,s. 
0.040 

-0 

4 TA.IIGBT= 
0.29 o.oo 

2. o. 
0.070 0.000 

0 0.00 

0.032 
o.oo 

o. 
626.30 

11.35 

629.40 
629.40 

5839.63 
5852.98 

*SEC NO 8. 200 
2800 JUT Q1= 64.37 ISEL= 632.01 EBC Qt= 64.37 IIISEL-

0.0272 IISBI.= 
632.11 HATJ:O= 0.0-000 

632.11 !HT Q1= 67. RATIOS LOB 0 CH,ROB= 0.0210 0.9518 

3470 EBCROACH!EBT STATIOBS= 
0.20 s.01 6J2.11 
300. 1. 297. 
o.oo 0.55 4.26 

0.002193 50. 50. 
0 

0 

0 
1 

CCHY= 0.100 CEHY= 0.300 
•SBCNO 5.700 

3470 BBCBOlCH!EBT STATIOIS: 
5.10 5.04 634.04 
300. o. 296. 
0.07 0.16 3.81 

0.002053 883. 883. 

CCBV= 0.300 CEBV= 0.500 
*SECRO 5.800 

3470 EBCROACHBBBT STATIOIS= 
5.80 5.14 634.14 
JOO. 2. 290. 
0.07 0.83 3.62 

0.001793 30. 30. 

SECBO 
Q 

i'IlfE 
SLOPE 

DBPTII 
QLOB 
VLOB 
ILOBL 

SPECIAL BUDGE 

SB IK 
o.oo 

*SBCIIO 6.000 

IKOB 
1. 77 

CIISEL 
QCB 
YC8 
XLCB 

COFQ 
3.00 

PRESSURE lBD WEIR FLOW 

5839.5 
o.oo 

2. 
0.86 
so. 

2040.9 
o.oo 

3. 
0.97 
883. 

2039.0 
o.oo 

8. 
0.97 

30. 

CRIIS 
QROB 
YROB 
ILOBl 

5853.1 
632.01 

-1. 
0.070 

2 

2065.0 
633..-95 

o. 
0.010 

1 

2010.0 
634.02 

3. 
0.010 

2 

ISELlt 
.lLOB 
XIL 
ITRI.IL 

TYPE: 
632. 39 

70. 
0.040 

0 

TYPE= 
631h27 

78. 
0.040 

0 

TYPE= 
634.ll 

80. 
0.0110 

-0 

BG 
lCB 
X!ICH 
J:DC 

llDLBB 
o.oo 

BIIC 
3.53 

4 TlllGBT= 
0.28 0.11 

J. 
0.070 

0 

o. 
0.000 
o.oo 

5 TAllGE1!= 
0.22 1.87 

•• 0.070 
11 

2. 
0.000 
o.oo 

1 TlBGET= 
o. 20 0 .. 06 

8. 
0.070 

0 

IIY 
ABOB 
ID 
J:COIT 

BlilP 
o.oo 

2. 
0.000 
o.oo 

BL 
VOi. 
11TB 
CO.RAJl 

BlBBl 
15.90 

0.034 
o.oo 

o. 
626.30 

13.61 

629.40 
629.110 

5839.52 
5853.13 

0.020 
0.01 

o. 
629.00 

21l.03 

31-000 
0.01 

o. 

6J2.40 
631.90 

20110. 93 
2064.96 

629.00 
.l1. 00 

63,2.40 
631.90 

2039-00 
2070.00 

OLOSS 
TIA 
BLll.l!I 
rOPIIID 

5S 
o.oa 

BABS: BLII 
LBPT/IIGBT 

SSTA 
EIDST 

u.ceu 
629.50 

PAGE 005 

l!l.CUD 
629.50 

PAGE 7 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

> 

) 

> 

> 

) 

) 

) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

l'ILE: HBC20DT SCRIPT A1 

BGPBS EGLiC HJ 

643.91 635.78 o. 00 

3470 EICBOlCBRBHT STATIOHS= 
6.00 6.711 636. 211 
300. 6. 78. 
o.oa 0.59 2. 80 

0.001970 50. 50. 
0 

*SBCIIO 6.200 

YB/SP COIYBISATIORlL ROII'l'OR srsTBR 

QiEl[B 

'159. 

1980.0 

QPB 

141. 

2100.0 TYPE= 
0.00 636.23 636.29 
215. 10. 28. 
1.33 0.070 0.040 
so. 2 0 

BABBA TRAPEZOID 
ARIA 

16. 16. 

1 TlBGBr= 
0.05 1.96 
1-62. 2. 

0.070 0.000 
6 o.oo 

BLLC 

634.00 

-1980.000 
o.oo 

1. 
629.50 
120.00 

BLTRD 

635.70 

635.70 
633.40 

1980.00 
2100.00 

2800 JllT Q1= 86. 72 iSEL= 6345.34 !INC Q1= 87.36 115.BL= 636.lf4 JllTI•:>= -0.0074 
RAT Q1• 90. RATIOS LOB.CH,BOB= 

3470 EBCBOlCHREIIT STATIOHS= 
6.20 6.lf6 636.36 
300. o. 300. 
0.09 o.oo l. 19 

0.00141l9 100. 100. 
0 
-CCBV= 0.100 CBBI'= 0.300 
*SECJIO 6.300 

2031.10 
o.oo 

o. 
o.oo 
1 oo. 

0.0000 o. 9713 

20511.0 TYPE= 
636.34 636.52 

o. -94. 
0.000 O.Q40 

-2 0 

o. 0287 fiSBL= 636.lflf 

" tABGBT= 0.029 
0.16 0.11 0.05 636.80 

o. 2. 1. 613.40 
0.000 0.000 629.90 2031:. 71 

0 o.oo 22.29 2054.00 

2800 HAT Q1= 54.45 IISBL= 63'.7.77 EiC Q1= 54.45 ilSBL= 637.81 RlTIO= 0.0000 

0 
1 

BAT Q1= 62. BlTIOS LOB,CH,ROB= 0.0652 0.7237 0.2111 iSBL= 631.81 

3470 BBCROlCBJIEIIT STATIOIIS= 
6.30 2.91 637.91 
140. 1. 113. 
0.35 0.41 ,1.68 

0.000607 1350. 1350. 

PROFILE FOB STBBAR 

256.1 
0.00 

26. 
0.44 

1350. 

358.1 
637.77 

J. 
0.070 

1 

'lYPB= 
637.95 

67. 
0.0110 

0 

II TlJIGff~ 
0.04 1.42 

59. 6. 
0.070 0.000 

- 0 o.oo 

0.,16 
o. 01 

3. 
635. 00 
102.05 

637.00 
637.00 

256. 08 
358.13 

PlGB 0045 

PLOTTED POIHTS (BY PBIOBITI)-E-EHBRGl[,il-iATBR SORFlCB,I-IIIVUT,C-CBITICJ.L i.S.,L-J.llll'"l BAIIK,B-BIGHT BABK,R··LOi.BB BIID STA 

BL EV l T.IO II 626. 628. 630. 632. 6311. 636. 638. 1540 •. 642. 644,, 
SBCIO CORDIS 

8.10 o. C I . L . !IE .a - -8.20 so. C I . J. . .IB • II • • • - . . 
100. C I . Jr. • .VB .11 . • . . • -150. C I . l~L. • WE • R - . . . . . 
200. C I . BL • V B • II • . . . - -250. C I . J. - . VB • R . • . . . . 
300. C I - .J. . II E . R . - . . . -350. C I . .BL . . VJ! - R . . . - . . 
1100. C I . • Ill. • V B . a . • . . - . 
1150. C I • . BJ. . iB - l!l • • . . 
500. C I • . B J. . i B • R . • . . . . 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 



) 
FILE: HEC20UT SCBIPT lft/SP COJVEISATIOllL ftOII'fOI SYSTEft A1 PAGE 008 

) 

) ZEBGA DRAIB LESS ) 

SUft!ABY PBIITOUT TABLE 150 
) ) 

) 

) 

) 

) 

) 

l 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

SBCHO ILCH ELTBD ELJ.C EL!IB Q CISEL ClllS BG 
OIFY212I VCOftH: FOBftATTED I/0, BHD OF BECOBD, FILE FT06F001 

VCO!H: LAST EXECUTED FOBTBAB STATBftEBT IH PBOGBAft SUftPO AT ISi 324 (OFPSBT 002B88). 
0*** START OF BUFFER CONTENTS••• 

OIFY212I YCO!H: FOR!ATTED I/0, BID OF BECOBD, PILE FT06F001 

O••• BID OF BUFFER COBTEITS ••• 
OTalCBBACl OF CALLIIG ROUTINES; ftODULE ENTRY lDDBESS = 020000. 

---------------------------------------------------------------IFYVCO!B (0874DO) CALLED BY VFSIFI (08BC8A)···PBOft·-.LOCATIOI 0-8BCE2. 

----------------------------------------------------------------YFSIFI (08BC8A) CALLED BY SU!PO (Oli0-'180) .l.'l ISi 324 AT- orrsn 002888. 

----------------------------------------------------------------------SUftPO (060480) CALLED BY ft.I.IN (020000) AT ISB 8 IT OFFSET 000221. 
10 ARGUftEITS PASSED TO SUBROUTIBE. 

------------------------------------------------------------------------
- !AIi (020000) CALLED BY OPBRATIIG SYSTBft. 

---------------------------------------------------------------------OSTAID.1.RD COBRECTIIE ACTIOI T.I.KEB. BIECOTIOI COITIIUlJG. 

1 

8.100 
8.100 

8.200 
8.200 

5. 700 
5. 700 

5. 800 
5.800 

6.000 
6.000 

6.200 
6.200 

6.300 
6.300 

ZEWGA DBAIII 

o.oo 
o.oo 

50.00 
50.00 

883.00 
883.00 

30.00 
30.00 

50.00 
50.00 

100.00 
100.00 

1350.00 
1350.00 

LESS 

o.oo 
0.00 

o.oo 
o.oo 
o. 00 
o.oo 
0.00 
o.oo 

635.70 
635.70 

o.oo 
o.oo 
o.oo 
o.oo 

SUftftlRY PRINTOUT TABLE 150 

0.00 
o. 00 

o.oo 
o. 00 

0.00 
o.oo 
o. 00 
0.00 

6311.00 
6311. 00 

o.oo 
o.oo 
o.oo 
o.oo 

li26. 30 
626.30 

626.30 
626.30 

629.00 
629.00 

629.00 
629.00 

629.50 
629.50 

629.90 
1,29.90 

635.00 
635.00 

300.00 
300.QO 

300.00 
300.00 

300.QO 
300.QO 

300.00 
300.00 

300.QO 
300.00 

300.00 
300.00 

1110. 00 
1110.-00 

631.88 
631.98 

632.01 
632. 11 

633.95 
6311. 0-'I 

6111. 02 
634.14 

636.23 
6J6.24 

636.311 
636.36 

637.71 
637.91 

O.QO 
-0.00 

o.oo 
o.oo 
O.QO 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

632.16 
632-27 

632-27 
632.39 

634. 17 
634.27 

6311.23 
-634.33 

636.29 
636.29 

636-49 
636.52 

637.81 
637.95 

10K*S 

23.55 
23.16 

21.12 
2t.93 

21.21 
20.53 

20.04 
17.93 

20.00 
19.70 

11. 97 
14. 49 

6.61 
6. (17 

ICH 

11.30 
4.37 

4.19 
4.26 

J.81 
3.81 

3.74 
3.62 

2.82 
2.80 

3.12 
3.19 

1.69 
1.68 

PAGE 

AREA 

78.26 
71.36 

so.as 
73-. 71 

87.10 
81.62 

88.99 
91. 13 

198.84 
199. 90 

102.51 
93. 97 

173.57 
129.211 

9 

.o 

61. 82 
61.55 

64.37 
64.01 

65.14 
66.22 

67.01 
70.86 

67.09 
67-59 

86.72 
78.82 

54.45 
56.84 

) 

) 

) 

) 

) 

) 

) 

) 

J 

J 

) 

) 

) 

) 

) 

) ) 

) ) 

) ) 



1 

) 

) 

1 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

FILE: HEoC:2011T SCRIPT 11 Y.11/SP COIIYEl!ISIT.lOJIIL IICIBITOB SJSTl!:11 

1 

1 

s:ECRO Q CilSE:L DIPIISP DIFliSI 

18.100 30CI. 00 631.88 o. 00 o.oo 
1B .100 300.00 631.98 o.io o.oo 

18. 200 30(1. 0 0 632. 01 0.00 0.13 
ia.200 300.00 632.11 o. 10 0.13 

!5. 700 30£1. 0 0 633. 95 o. o,o t. 94 
!5. 700 30CI. 00 6311.04 o. 09 1.93 

!5.800 30CI.OO 634.02 o.oo 0.07 
!5.800 300.00 634.14 0.11 o.Q9 

16. 000 30CI. 00 636. 23 o.oo 2.21 
16. 000 300.00 636.24 o.01 2.11 

16.200 300.00 636.34 o.oo 0.10 
16.200 30£1.00 636.36 0.02 0.11 

16.300 140.00 637.77 o.o,o 1. 411 
l~.300 1110.00 637. 91 o. l II 1.55 

SUIIIIAB:f OP ERRORS ARD SPECil1, ROTES 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
BBC2 JII.BL.BISE DITl!D ROV 76 UP'DITED JIIAY 19611 
EBROB COBB - 01.02,03,04,05,06 
!IODil':lCll'IOB - 50,51,52,53,54,55,56 

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

0 IIESSAGJg SOIIIIARY: l!I.BSSIGE BOIIBEII - COOB'l 
0 212 1 

DIPKliS TOPIIID llCH 

o.oo 21.11 o.oo 
o. 10 13.35 o.oo 

o.oo 21.56 50.00 
0.10 13.~1 50.00 

"' o.oo 33.90 883.00 
0.09 211.03 883.. 00 

o. 00 311.26 30.00 
o. ,1 31.00 30.00 

o.oo 
o. 01 

120.oo~ """,; 50.00 
120.00 o-{_, 50.00 

o.oo 30.39 100.00 
o. 02 22.29 100.00 

o.oo 306.27 1350.00 
o. 14 102.05 1350.00 

PAGE 009 
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) 

) 

) 
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) 
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) 
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) 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

... , r""'\I'""'\,....., ,l\ .. ~N..,.. "T""\./nr-. 
4) UUl...,UIVICI I I T re. 

/ 

00>i\f3eJ800 

llll llll 11111111111111111! llll llllll 1111111111111111 -

I IIIIIII II fflll I IM m1 ffll 111111 



( 

( 

( 

( 

( 

( 

( 

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

* * ·~ ** * ** ** ** ** ** ** ,. .. "* * * ·~·. * **** ** ** ***'* **** ... ** ** - !iEC2- REL.EASE UATED- NllV- 76 UPDA,TED AUG!977 
E~~OR CORR - 01,02 
~CDIFICATICN - 50,51,52,53 

-~·-·~····· **** * * *****_ .. ** *-*•~*._ .. _!_'I<*.********* •••••• ,.** 
C 
_T 1 _ 
T2 
T3 

__GF'~l'!l)_ •U V_!;q__,J<:!cl'IT_ CO!,INTY 1 _MI CH {GM~------~=~~=--.= _________ _ 
GRANDVILLE ANO WALKER TOWNSHIP • HUD! 62-0104-006,007 • 

I 0-YEAI' FLO CD 

. (' ,d-1 _}.Iv--; _ 

D (,v\ C.--"~r/ ~fs _1'tr ~v -
,_ _,.._ r- I I' ,.4 f ·- - --r::~ .~ t,, 2 ~ , ----

JjlCHECK _ lN-9. ___ l~[NV _____ _l_Ql!;' SHIT MET_PIC ___ __J-iV_IN_~._ ____ _g ____________ _!iSEI.. '\ FO 

o. 

J2_ NPROF 

1.000 

2, 

U"!-OT 

0, 

___ Pfl_F\{$ 

o. o.o 
_XSE<;_\{_ ___ ~ XSECH 

~ O.o, O • 599 • 60~/ 

) FN - - - '\~1..LDC --- ___!!!W_ _Qi_NjM 

0,0 

ITRACE 

o.io 
NC at C • 120 

4-;000 

' 0,0 -1.000 o.o 0,0 0,0 / o.o 
').12J ~6'4o"":> o.1oc> 0.300 o.o, 

.33500-,-0 00 -48 - ---~~- 5'58 00, OOCI 75100, 000 - -- - - -o-;o,· 

10. 0 

o.o 
o.o 

__ AT' _OTTAloA_ COUNTY·· Kl;/'!f~:PUNT V L J NE (COfC FPI_ STUDY • 197:~_ X-SECT'ION Cl_ 

XI o.o 52,000 800,000 l 090 • 000 o.o o.o 
GR 6<)0, OQI) -7 )') • 0\) J 600.000 •-700. OOCI 600,000 -100.000 

_GR_ 59§.200 --- __ 100.000 -- 588.~-- 300.ooc, 590,000 350.0,00 
GR 587,000 500,000 591 .ooo 540.000 586.900 550,0,00 
GR 583,400 590 .oo J 584,(;00 600,000 583,400 611.0,00 
GR 583.000 680 • 000 587,000 700 • 00C• 586 • 500 730,000 
GR _____ 589, 3Q<J 81.l(J _ _,.JOO ____ 583,000 _____ 820,00C• ____ ~- 583,000_ 830,o,oo 
GR 
GR 
GR 
GR 
GR 
NC 

Xi 
GR 
-GR-
GR 
GR 
GR 
G-i:-
GI< 
GR 
~~-

- -

-x:r-
x3 
GR 
GR 

575, 5".I<) 920 .0ov 575,800 935,oo~, 
-

575 • 3aO 950,000 
577.000 1000.000 580.500 1020.000 580.800 1030, o,o 0 
591,500 1110,CIOO 588.200 1120 • 00() 588,700 1160,0100 
592. 600 1325,lJOO 59u.ooo 1450, 1)0 ~) 589 • 00~ 1500, o,oo 
600,0vU 2ti4o .oo o· -610 ;·000 ______ 2990. ooc,- o. 0 -------- o.o 

o.o 0.150 0 .,o o.o o.o o. o, 

AEI( UT- 2000 -t=T-b7:;-cF-----M-Tl RR IIYGr7cOEF'Pl STUOY, 19-72 )(-SECT JOIN c:i) 

0.000 
607.000 
591,100 
583.000 
576,400 
579,000 
591 .soo 
589.000 
586.00.:> 

o.o 

":,9.,)0J 
120,000 
400·.ooo 
520 .o 00 
580 .ooo 
750 • 000 

--050---;ooo 
1030,000 
1300 .ooo 

_o.o __ _ 

500.001) 
589. 5110 
588.000 
578,000 
576. 800 
579. 800 
595-; 20 0 
588,000 
586,500 

______ o.o __ 

830 • OOCI 2 75:J,0".10 
160,000 587,8JO 
420 • 00() 588,--S-OO 
530,000 577,0?0 
630,000 577 • 800 
780,00C, 584,000 
87s.ooi:.-- s9~.cro·o--

105o.ooo 587.ooo 
1400 • 000 600.000 

0 • 30CI 0,500 

1600.0.:>o 
200.000 

- 4S o-;-o'l:fll -
540,000 
650.0•00 
782, o,oo 

- - - 9lr0~ (l,-01)- -

1100.000 
21ao.o,oo 

o.o 

1 FT ::l/S OF M-11 BRIDGE (COE FPI STUDY,, 1972 X-SECTION 1) 

· - 1 ; ('.fo_o ___ - - --,,5-; o-oo·- - -- 310---;-ooo 
10.000 o.o 0,0 

610.000 100.000 611,000 
593.1)0 41?.~01 590.900 

920,000 2600.01,0-
0.0 0,0 

250,000 612,100 
415,000 586,800 

- 2100~000 
o.o 

370.000 
420,000 

o.o 
600.000 
590.800 
586,500 
!!'>84,500 
!588,000 
!580,000 

- - ·c57 6~00 0 
!:,88,000 
!591 • 500 
!589,000 

-- 0,0 
o.o 

2:300,000 
!590.000 

---Cs<JT ,SO er -
!576,800 
!578.000 
l:i88,000 

--- -594. sou 
!586 • 500 
610 • 000 

O• O ------~--¥ 

-T-nnr,ooo 
o.o 

!:>9 3 • SQ'> 
::>87.000 

o.o 

o. 0 
o.o 

0,0 
-700, 000 

400,000 
5~fl • 000 
620,000 
750,, 000 
8f>D • OOO 
960,, 000 

1045,000 
1175,000 
1550.000 - o,. 0 

o.o 

o.o 
270 • 000 
475,. 000 
560 • 000 
680,.000 
810,000 

101)0.?00 
1150,000 
2190,000 

O• O 

o.o 
610,300 
37C • '>00 
425 • 000 

o.o 
o.o 

o.o 
600,00IO 
587.4Ct0 
584,0UO 
589, oo,o 
588,10>0 
5 7f> • 0010 
575,lCtO 
592,2CIO 
593, oo,o 
591.0CtO 

0,0 
o.o 

0,0 
591.50,0 
590.0c,o 
577,oo,o 
578, 2CIO 
594. 5C>O 
594,00•0 
586.700 

o.o 
o.o 

0,0 
610,300 
5Q~.40~ 
557.000 

o.o 
O~o 

o.o 
-100.000 

450,000 
583,000 
650,000 
780,000 
900,000 
970,000 

1090.000 
1200.000 
1750.000 o;o-

o. 0 

o. 0 
350 • 000 
500, OlHJ 
570,000 
700.000 
830,000 

1020.000 
1200.000 

o.o 
o.o 

o. l) -
.:,, 0 

390,010 
430."00 

( 

( 

( 

( 

( 



GP 
GR 
GR 
fill_ 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
NC __ 

XI 
BT 
BT 

_Q_T__ 

GR 
GR 
GR 
GR_ 
Gk 
GR 
GR 
~p_ 
GR 
GJ;. 
GR 

586.900 
580.900 
5790900 

- - 5fil A- Q...0..0_ 
574.600 
574.500 
592,000 
612.1 o_o 
610,01)0 
605,000 
591 • f,00 

_0 .. 012 

'>60 ,uOO 587,400 
545,000 578,900 
5'1.) ,6)') 580,400 
f:l.l.O_.Jl.J}__Q.___~ __ 5 ea e 9 0 Q 

738,000 576.300 
815,000 575.900 
870,000 592,000 

_ 9_5 O , Qj)__Q_ _ _ _ 6-Ul.30Jl 
12-)0, J 1)1) 609,900 
1750,000 597,800 
2000.oou 589,400 

0L013 _____ _Q_._lll_3_ 

5f;5,000 
579,300 
581,800 

474,000 
564,000 
618,000 
660,QQQ 
775,000 
820,000 
875,000 

____ ,5]8,9QQ 

- ~__!llS_,,_Qjl_Q__ 
1300,000 
1800 • 000 
2050,000 

- - ~ _ ___o_._0__ ___ - -

575,900 
576.3)0 
590,900 
fuhDJlll_ 
t,08,900 
596,800 
590,000 
- _o_.___o - -

495,000 
570,000 
,;24.000 
7__na.o_o o_ _ 
785,000 
839,000 
885,000 

I_OOO.ODO 
1500,000 
1850,000 
2100.000 

o.o 

0/S FACE OF M-11 BRIDGE. PIERS WERE INCLUDED IN GR CARDS 

1 • I 00 
9,000 

920,000 
- _b_J_.J}_._5.()_lJ_ -

610,000 
586. 500 
585,500 

_5 o_l__._o_ Qo __ _ 
579,800 
610,3')0 
6100300 

-- _t,__l_Q_._J__QJ)_ 
581.~0C, 
592,000 
610,500 

- ---- ------
53.000 370,000 920,000 

l JO , 0 0 0 61 0, 0 00 61 0, 00 0 
6!2,100 610.300 920,000 

___ o.o _ ___LJ)oo.ono 611 .ona 
100.000 612,100 370,000 
420.000 610.300 420,000 
495,000 610.300 495,000 

__ 545._o_o_o ____ 5-Z'i-,Oil.O ________ sf>s.ooo 
575.000 580,500 615,000 
645.000 610,300 650,000 
720,000 610,300 725,000 
1''25_.J)__CLO_ _____ hl._!l_. 3QJL ____ 800 • 000 
855 .voo 592.0()0 865,000 
875,000 591,000 890,000 
975,000 611,000 1000.000 

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

-- -

1,000 
370,000 
612,1)0 
---- llaJl_ -
5930500 
610.300 
610,300 

---- _57q_,,_5_Qj) 
581,800 
581.000 
575.500 

_L2.6_,_0fill_ 
592.000 
594,000 
610,500 

1,000 
612.100 
612,11)0 

11na_.oo_o _ 
370,000 
425.000 
500,000 
571l.ODO 
625,000 
650.000 
725,000 
8 IU)_._.QM --
870,000 
920,000 

1100.000 

584,500 
579,700 
580,900 

___ 5Lf>, !lOJ)_ 

576,500 
591,300 
593,900 
61. 0 diOJ) 
508,000 
593,000 
590,400 

0. Q__ 

l .ooo 
612,100 
950,000 

__6_l_L50D 
593.000 
586,500 
584,000 
(>__l Q--30 0 
581,000 
579,000 
575,000 
_5J_A_.,_t:,0J) 
610,300 
612,100 

o.o 

U/S FACE OF M-11 BR.-HIGH WATER MARKSIREF:TECH APPENDIX-COE FPI STUDY) 

YEAfLf>EAK FUJ.lLAI_ GRAND RAPIDS GAGE 

lD 
X2 
NC 

1948 

------- 1947 

1 9t,O 

__ --- 1-25,J 

1933 

-- 1 , 200 
o.o 
0,120 

Xl 1,300 
XL l 0.000 
GR 610,000 
GR 593 • 10 0 
Gk 586,900 
GR 580,900 
GR- 579.900 
GR 581,000 
GR 574-.oOO 

_GB_ _____ 574 • 5 0 0 
GR 5<J2,000 
GH 612el00 
GR bl0.000 
GR 605.0VO 

42200 

3d600 

31800 

----------

_2_l_2_j)J)__ __ _ 

11 5•JO 

0 • 0 ---~-g__ ---o .o~-~- o. o 
0,120 0,0J5 

t,5 ,000 
0,0 

100.000 
410,00v 
460,000 
545.000 
590 .. 600 
650 .ooo 
738,QOO 
815,000 
87U~000 
95(J .0 J) 

1200 ,ooo 
17~0 .uoo 

370,000 
o.o 

611.000 
590,900 
587.400 
578,900 
589~ 400 
580,900 
576,300 
575.900 
592,000 
b I ),300 
609,900 
5)7~B00 

o,o 
0,0 
o.o 

920,000 
o.o 

250,000 
415,000 
474,000 
564,000 
6Hh000 
660.000 
775.ooo 
820,000 
875,000 
975,000 

1300,000 
1800# 000 

HIGH WAI_Ep __ ELEll _Al_ 13Rl OGE 

602,70 

___ 60 l, 46_ 

600, 40 

599, 00 ----

592, 37 

_ --- 56,_000 
0,0 
0,0 

1,000 
0,0 

612,100 
586,800 
585,000 
579,300 
58le800 
578,C}-00 
575.900 
576.300 
590,900 
611.000 
608 • 90 0 
596:800 

56,000 
0,0 
0,0 

1.000 
o.o 

.Jro;ooo 
420,000 
495,000 
570,000 
b24~ ooo 
708,000 
785,000 
839,000 
B8-s~ oocr 

1000,000 
1500,000 
1850~000 

56.000 
-1~000 
0,0 

1,000 
-- _O,<O __ _ 
593.500 
587.000 
584,500 
579,700 
580.900 
576,000 
576,500 
581,300 

---59 3,9')0 __ 
510,800 
608,000 
::93=000 

s..>o.ooo 
575,0IJO 
634,0tJO 
,20._000 
7q5. 000 
855,000 
920,000 

l 050. 000 
1700,000 
1900,000 
2150,000 

0,0 

o. 0 
370,000 
612,100 

o.o 
,uo.ooo 
425,IJ'JO 
500,000 
570.000 
635,000 
705,000 
735,000 
810.000 
870,000 
920.000 

0,0 

o.o 
0,0 
0,0 

o.o 
612.100 
370,000 
425,000 
5)0,')00 
575,000 

-63'!-eOOO 
720o0'JO 
7950000 
855,000 
92-(). (100 

1050,000 
1700,000 
1ann.nnri 

5d0,700 
579,700 
581,000 
575,000 
576,000 
592,100 
612,100 
610,500 
606,800 
591,900 
605,000 

0,0 

0,0 
612,100 

o. 0 
0,0 

590,500 
587.500 
5810000 
610,300 
581,000 
576,000 
576,200 
576,200 
610,300 
612,100 

o.o 

o.o 
0,0 
0,0 

o.o 
612,100 
593,400 
587,000 
580,700 
579.700 
581•0-00 
575.000 
576,000 
592.100 
6l2;ni-o 
6 I 0, 50 O 
606.AOO 
591=9')0 

53'1• VU.) 
57',#,0)0 
6450000 
725.000 
800,000 
864,000 
920.000 

1100.000 
1 704,000 
1950, 000 
2248,000 

0,0 

0,0 
610,300 
975,000 

o.o 
•ns.ooo 
480,000 
530. 000 
575, 0_00 
645,000 
720,000 
795,000 
840. 0_00_ 
875• 000 
950,000 

0,0 

o. 0 
0, 0 
O, 0 

o. 0 
o. 0 

390~ -00 6 -
430,000 
530,JOO 
579,000 
645e000 
725,000 
800. ooo 
864,000 
920,00U 

1100,000 
1704,000 
1950=0'l0 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

' 
( 

( 

( 



( 

( 

' 
( 

( 

( 

( 

( 

( 

( 

\ 

GR 

Xi 
X3 
GR 
GR 
GR 
GR 
GR 

GR 
GR 
GR 
GR GR---
GI< 
GR 
GR 

--GR -

GI-! 
NC 

Xl GR __ 
GR 
GR 
GR 

GR 
GR 
GR 
GR 

GR-
GR 
GR 

_GR_ 

-xi-- -
GR 
GR 
GF< 
GR 
GR 
GI< 
GR 

-GR -
Gf;: 
GR 
01 

591.t,00 20 )0e'JOO 56lo400 20!>0,000 590,000 2100.000 59'l.400 2150,llOO 

__ 550_ FT U/S OF M-11 BIHDGE((;_OE X-S :> "IOVED U/S TO MODEL __ CDNTRACTION) __________ _ 

2.000 72.000 
0 .o O,. 0 

608.00? o.o 
ooi:..aoo r.;,o~oo_o_ 
587.400 400,000 
588,0)0 h~'),J)U 
595.000 750.000 
589,300-- - 1007+00-0 
588,70') 1106,00? 
584.000 1193+000 
581,600 1330.000 
577.500 ]4SO.OOO 
585.000 1535. 00 J 
607.200 1770.000 
590.300 1940.000 
591,700 2445.000 
603,000 2860,000 

o.o o.o 

1060,000 
o.o 

608.400 
600,000 
587.300 
5H8o00') 
590,800 

--593,;ooo 
588. 700 
579,800 
581 0600 
577.UOO 
595.200 
607.400 
590,300 
590,000 
608.900 

o.o 

1600.000 550,000 
o.o o.o 

50•000 _____ 607.Q_OO __ _ 
220.000 5960800 
450.000 587.200 
650,000 5&>,800 
850,000 592.000 

1015.000 593.700 
1140.000 589.000 
1200.000 579,800 
1360,000 579.000 
1460,00J 577,600 
1575.000 596,000 
1800.000 594,7~0 
2000,000 588,0JO 
2500.000 S91.600 
2940.000 0,0 

0.100 Oa300 
----------- ---------- ---- - . 

(CO~ FPI STUDY,1972 X-ScCTION 31 

550,000 
1aoo.ooo 

100.000 
285,000 -
540,000 
655. 000 
900,000 

l050,000 
1150.000 
1270,000 
1380.000 
1485,000 
1600.000 
1855.000 
2100.0cc 

- 26500000 
o.o 
o.o 

sso.ooo 
607,400 
607,300 

-586;4-00- -

o.o 
o.o 

130.000 
:3-•0~ 000 
550,000 587.600 

594,700 
588.800 
595.000 
589.500 
581,000 
577.300 
578, 5'l0 
596.000 
591,000 
588,000 
595,000 

o.o 
o.o 

675.000 
950,000 

- - 1060.000 
1190,000 
1300,000 
1410,000 
1-4-9 f. -00 0 
1700, 000 
1900.000 
2260,•)00 
2700;000 

o.o 
o.o 

3.ovo Gv.ooo 1420.000 1900.000 4395.000 4695.ooo 4555.ooo o.o 
- l>To ~o o o- - 11 oo • o oo - - - r.00.1>0 o ---.;;_Tt--..ocaaro=.-..o"ono...------'c.;s;;,g;.-;;o~.-;0°0"0:.---- '-TSll .- 00-0- - --- ,;go. oo o ...:7a o. oo o 

589.500 100.000 589,000 200.000 590,0?0 250,0?0 589.000 289.0)0 
589.000 420,000 589.000 450.000 588.600 550,000 592.000 600,000 
589,000 700.000 589,000 750.000 592.000 850,000 592,000 870,000 

-sc,2.soo 1000.ooo ______ s91.ooo 1oso.ooo 590,500 ITcfo--;-000- 590.0,)0-- --ri-so. loo 
589.000 12)~.JCl 590.000 1245,000 594,300 1300,000 590,500 1350.000 
598.200 1390,000 598,600 1400,000 598,500 1415.000 600,000 1420,000 
597.000 1441.000 58A.500 1480.000 568.000 14900000 585,000 1490,000 
586.ooo 1550,00,, 579-700 ___ 1~5~7_,_o-.__,o=o~o~---s-s-so,-c.--,o~oa-0~ ---1Sa1. ooo ---7 79.000 flilHl.-0-0-0 
578.000 1635,000 578,000 1650.000 576.700 1665,000 576.000 1695,000 
575.ooo ,71a.ooo 577.ooo 1735.000 5ao.ooo 1743.ooo 555.000 t78o.ooo 
590,600 ___ l_79Ue00_0 ___ 595000_0 ___ 18!>0.000 591.000 _lli_(>_0._000 ______ !>15__-_(!_9_0 1900.000_ 

(COE FPI STUDY, 1972 X-SECTION 4) 

4-.000 
594.500 
~92,000 
593.400 
59G, 00 0---
5Bo. 9{)(; 
575.700 
591.500 
588.600 
599,800 
613,000 

47;-000 - 1270-.;:ooo-- 1500-;ooo 6000.000 
o.o 595.700 50,000 592.700 

250,C~O 591.400 290.000 5910400 
8~0.ooo 593o400 900.000 

1 I 10 -;o o-o - oo o • :'loo -1~1.---3=5~.~o~o.-o~----,..C---, 
597,4'00 
589,800 

12~5,0uu 593,200 1270,001 583,000 
!~680000 57b,OOO 1395.000 577.500 
1500.0UO 589,900 1550,000 - rri 5-;ooo-----s-8r-;-1"0c'.r ~t"7"'s"o-."o"'o"c.------,,-,...,.~ 589.900 

593,310 
1900,000 596.800 1930,000 596.800 
2150,000 614.500 2200.000 0,0 

----6-SS<r;-ooo 
100.000 
700,000 

1000.000 
1rss.-ooo-
1310.01)0 
1410,000 
1565.000 ~o-.~-
1970,000 

o.o 
'<: .90_Q __ 33000. oo_o __ __i_~ooo. ooo __ 55000.000 74000.0:l_Q_ __ o.o 

--c!,nr-;ooo-- --
592,000 
594.000 
597,700 
ssr.;:<r<ro-
576,300 
577,500 
595.600 

-- -S96, 700 -
598,600 

o.o 
o.o 

(CuE FPl STUO\'• 1972 x-SECTlON 5) USGS FIS CtTY OF (,J;.ANO RAPIDS x-s A 

- -RE-c 1 N,-

10-YEAP 33000 602.8 

50-Yt:AR ---481'.rOO ---6~o~s~.-~-------------- -------- ---

100-YFAR 5:>000 005,8 

o.-o 
150.000 
750,000 

105-0, 000 
1180,000 
1335.000 
14-35. aoo 
1635,000 

- rsso.ooo 
2100,000 

o.o 
o.o 

605.000 

o.o 
o.o 

607.000 
587,00-0 
587.600 
594-. 000 
589,700 
sgs.ocro 
585,000 
581 .ooo 
577,100 
579;5()0 
605,000 
590.800 
S91,700 
600;600 

o.o 
o.o 

o.o 
59-0-;ooo 
588,800 
592,300 
593,500 
589. 70-0-
589, 500 
598,000 
582.200 
579,-ooo-
575.ooo 
590.000 
616.000 

- o.o 
591,700 
594,400 
599,500 
586,500 
576,800 
5ao.ooo 
595,600 
599.500 
600.000 

o.o 
o.o 

2?4-8,000 

o.o 
o.o 

150.000 
350,000 
550,000 
700,000 

1003,000 
1-090.000-
1190. 000 
1320.000 
1420.000 
1520,000 
1750,000 
1930,000 
2396.000 
2-r90,ooo 

o.o 
o.o 

0,0 
-7-ao-.- oo o 

350.000 
650,000 
950.000 

rT71!;-ooo- -
1375.000 
144-0.000 
1515.000 

-n,20-;-000 -
l 701 • 000 
1780.000 
1960.000 

o-;. o -
200. 000 
800.000 

1100.000 
1200-.-noo 
1360.000 
1460, 000 
1650,000 
l 870-. OITTr 
2130.000 

o.o 
o.o 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

----------



500-Ylc AF, 74000 b07o7 

XI 
__x.3 -
GR 
GR 
GR 

_GR 
GP 

50000 
__ o~o _ 

6070000 
592 o 000 
592. 500 

_b72._._ SQil __ 
c.7n Cl"lo/\ 
;JI _,,.LIVV 

GR 5830000 
GR 5810700 = --- ____ 5tl9. jJ_Q_Q_ -- --
GR 596oJOO 
GR 593.oOO 
GR 591.000 

b4o000 50)o0u0 7850000 o ._o ______ ~---_-'Le_o___ _____ 12 a • oo o 
o.o 606.500 300000 

250.000 5950600 300 • 000 
47(1.000 590.700 500.000 
_56_01_Q_Q_Q _ 573 • 50 o___-~- _!iLO. ooo 
020.000 
700 oOOO 
7500000 
e so _._o_a_o _ 
99(. .01') 

1?00.000 
l',100 oOOO 

576.000 
580.000 
584 0500 
588. so 0 
594.800 
5C,4o200 
592.000 

&..-:an_ nn n '-"""- . ..,., ... 
710 o 000 
760 o 00 0 
Bt, 1 aJlil_Q__ 

l 0000 000 
12500000 
20700000 

rr =-- e:::.n11 _"2-.11 'lC:..11\_r.,·,1"' 
_ ~7~ L,.SW\.l _____ ..._.,,_.V • '!.LM___Y'.~ _ ----6Jla..-.o_c_ Q_ __ --- 2 5~_.;; __00__0_ _ 

C,I< b0b,000 28000000 598oOOO 2800oOOo 
EJ O • O CJ.O o.o o.o 

---- ---- ---

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

510000\lO 
__ t:,060 500 

5940000 
606 • 5JO 
5850000 

_ _ _572.. _ _fa_Q_O 
5?~~7)Q 
5800000 
5920 50 0 
2fi!i_a_!ill _Q ___ _ 

595.000 
5940000 
5'11 • 700 

__ _60 "· .... _Q -
597 o 50 0 

o.o 

------~--- --------~ - -·--

52000000 
zao_o_.__o_o_o 

62.000 
350.000 
5200000 
5_80_, 01)0 
65QoJl)0 
120. 00 0 
764,000 

- __ _81_5_.__Q_Q_Q_ -
1040.000 
13000000 
22500000 
2600,000_ 
28920000 

o. 0 

52•)00000 
- _b__Ob_. o_o__o_ -
592.600 
6Q6.500 
5790000 

- -5I2. _Z_Q__Q 
573 o 700 
582.200 
5960000 
588,500__ __ 
592.000 
591.000 
592.500 

_ _§03.000 __ 
6020000 

OoO 

Oo ') 
0,0 

1sooooo 
398 o JOO 
530.000 
59_0o 000 
b70o000 
7300000 
7850 000 
_91)_0, l)O 0 

1100.000 
15\lO. 000 
24'l0o000 
2650.000 
29000000 

OoO 

o.o 
OoO 

592.500 
606.500 
573.500 
578.000 
57.;;.,ioo 
58 I• 700 
588.500 
sell ._s_a_o 
591 • 000 
592.000 
591.000 
606,000 

o.o 
o.o 

OoO 
0,0 

2000000 
3980 000 
550.000 
600._Q_Q_O 
690-000 
/40.000 
8300000 

- 9-f,Jl._Jl__Q_!:L 
1150,000 
1650,000 
2450.000 
2 750_. 000 

o.o 
o. 0 

( 

( 

( 

( 

( 

( 

( 

( 

l 



J 

) 

-~U-*tl"'"'**~* 'I<**-** 'l<'l' ** *-***>I<>!<_'!<:!<*"'*-* ** '!<_>!<__,j<>l<_:l<_*** ~ >l<_'!c_'!<_,. 
HEC2 PELEASE OAT~D NOV 76 UPDAlED AUGl977 
ERROR CORR - 01,02 
MODIFICATION - 50,51,5?,53 

_ __,_! :!" ~ ~-~ •• _, ·-~-· ~~. ~ ~---~'!_JF_~_'!'. :!-+_.-~-·it;_*._'!~. * __ *i ** -~•-t~__!_* ~-~ --

) 
NOTE- ASTERISK <*I AT LEFT UF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

) 10-YEAR FLOOD 

SUMMABY __ FRLNIOUL IllliLE_ lt>O --- ---- - - --- ----

) 
SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CRIWS EG 

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

o.o o. 0 o.o o.o 575,10 33500,00 599,60 o.o 599, 72 

) o.o o.o o.o o.o 575,10 48700,00 603.00 o.o 603, 1 2 
o.o .,. ,, 0. ') o.o 575,10 55800 • 00 604,20 o.o t>04.32 

_____ o.o_ _0_~_9 _ _Q_~_Q_ _ ___ Q .__Q____ ____ _ 5 75 • 19 ___ 7 S_j_Q__O ~ Q O _ «'!0_7_. Ht __ 0---'0 - {>Q7_.__23 

) 0,500 2 JOO• 00 J.a o.o 576,40 33500 • 0') 599,98 o.o 600,13 
0,500 2 300, 00 o.o o.o S76, 40 48700.00 603,35 o.o 603,54 
_o_,_5_Q_Q___ _ _2 ;3_l)_Q._Q_Q 0 ._o __ ----- __Q_.__o ___ ---~7_6, 40 ___ SJ;_S_QQ_.__QQ {>_Q _4 -· 5_5_ I)_. 0 {>04,76 
0,500 2300,00 o.o o.o 576,40 751')0,00 607,46 o.o C,07,71 

) 
1.000 l 990 • 00 o.o o.o 574,50 33500 • 00 60 o. 35 o.o C,00,53 

_ _j__._QQ_Q __ l 'l~\L,_OQ _ Q_.__Q__ - ------~ -- ~74,50 -'!_8 ?Ql!__.__Q Q __ -- 603,. 74 __ o__._ll --- t,~_._ll__L 
1 .c )0 199'), ')0 o.o o.o 574.50 55800.00 604.96 o.o 605.28 

) 1,000 1990,00 o.o o.o 574.50 75100,00 607,90 o.o 608,36 

- - - - - -- _1__._l_ll_O --- L• !)I)_ 61Q,,J__I) - _(!_1_2-----.\_0 - __ _5_?~__.__f& __ 31~_00. 00 600_. _33 _O& 600.55 
1.100 1 • 00 610,00 612, 10 574,60 4d700,00 603, 71 o.o 60-4~ o 4 

) 1 .I 00 ,.ou 610.00 612,10 574,60 55800.00 604,93 o.o 605031 
l • l 00 l. 00 blr).I')') 612.10 574, 60 75100000 607,86 o.o 608,40 

-~--- - - - -- ----- -----
1.200 56,00 t, fo;-o-o -- 612,10 574,60 33500,00 600. 33 o.o c,oo. 55 

) 1,200 56. 00 610.00 612,10 574,60 48700000 603, 71 o.o 604.04 
1 ,2,)0 ::>6000 610,00 6 l 2o l 0 574,60 55800.00 604,93 o.o 605032 

__ 1.200 __ 5§, 00 _ 61 ()._Q_Q_ 61_2. l O ____ 57-4 ,60 ___ 75100 • 00 6()7. 86 _o .o 608, 40 

) 1 • 31JO 1 • ;)(J 0,0 o.o 574,50 33500 • 00 600. 38 OoO 6000 56 
1,300 1.00 o.o o.o 574,50 48700. 00 603. 79 o.o 604,06 
1. 300 1 • 00 ---- o.o o.o 574.50 55800.00 605.02 o.o 605,34 
1.:-00 l • OJ o.o o.o 574050 151 ao. oo ___ -- 607,98 ') .o 608,43 

2,000 550,00 o.o o.o 577,00 33500,00 600,54 0 .o 600,66 
2.000 550,00 ____ _Q__. Q o.o !:j77.00 48700,011 - 6'>4.02 o.o 604,18 
2.000 550.00 - o.o OoO 577.00 55800,00 -60-5,29 ci-oo 605,47 

) 2.000 550,()0 o.o o.o 577,00 75100,00 608,37 o.o 608,60 

3.tli'O __ !\-555.fl_.9_ -- 0.0 __ o.o 575.,)0 33500 • 00 601,07 o.o 601,13 
3,000 .. t.t.5. oo o.o o.o 575,00 48700,00 a-o4;I~9 o;o 604• 65 
3,000 4555,00 o.o o.o 575,00 55800,00 605.89 o.o 605,96 
3.0')0 4555,fJO o.o o.o 575000 75100,00 609,05 o.o 609.14 

-- ----- -

lOK*S VCH AREA .o lK 

l ,83 3,54 25796,B3 24762.91 
l ,67 3,7B 36707,37 37676,88 
1,69 3,93 40712,80 42939 o 94 
1. 73 4,_3(! _ 50_720_,4!'1 57_Q2_Q_,_J_8_ 

1.80 3,63 21628,75 24985.0I 
1,93 4ol7 28549,30 35055,78 
2.04 4,44 :u P24col 'l JSIQZ3 • 07 
2,32 5,09 36991,93 49331.58 

1,97 .J.44 9732.12 23895,67 
2,35 4,2_0 U_{>iH ._J 7 __ _3__1_7_7'4_o 30_ 
2.57 4,55 12271,82 34795,83 
3,12 5,41 13889,86 42487,86 

0,43 3o77 e~1c;1. 7_0_ 51AOL._;J_8_ 
0,55 4, 6-0 10587,49 65783,81 
0,61 4,98 11203,37 71183050 
Oo 79 5.92 12686.20 84509069 

0,43 3o77 8878.34 51290,30 
0,55 4,60 10591,33 65817.25 
Oo 61 4,98 11207,84 71223,00 
0.19 5,92 12~91,78 84560,56 

l. 50 3.44 9750,09 27391 ,31 
l • 79 4, 19 11623,52 36425,73 
l 095 4,54 12299,88 39913068 -- -----

2,37 c;. 39 13930,67 48787.41-

1,23 3,05 17949.41 30250.86 
1,29 3. 55 23258,68 42810.94 
1. 36 3,79 25227. 10 47'870,-05-
1.50 4. 35 31322,86 61318,95 

0,88 2 • 54 33119,55 35630.20 
0,86 ~;-s·2 43 s4-6 ;ir2- 52.&oa ~-49 
0,88 2,97 47420,69 59602,09 
0,93 3.32 56841.86 78063,19 



' SECNO , 
9c .ooo 
4.000 

) 4. 000 
40000 

I::: _,. ... I'\ ..., • .., .. ,',I 

) 5.000 
5.000 

-·---- s. 01){') 

) 

) 

) 

) 

) 

) 

) 

) 

- --- ----·---

XLCH f.L TRD 

- __ f,__l,_]J!_.__Q Q_ - - _Q • _ _Q__ - -
1'510.00 o.o 
051 o. 00 o.o 
o51J.OO o.o 
C:~l"U'l_ ,\-'I - J. ,') ..... ,v...,. ,., 
5200. ;.)Q o.o 
5200.00 o.o 
5 Z!)_) ._'1Q __ - _y_. _Q __ 

C"I Ir 
... _ .... L. .... 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
<) ._i; 

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

C't~t ... , n rw<:-.=-1 rc-rwc: "'" ._ ............ - ------ ........... _...,. ~-
575 .1_2_ ___ 33500 • Q_!l ___ 601.17 _________ o.o __ ___ _ 601.91 
575.7v 48710.00 605.26 o.o 605.49 
575.70 !:>5800.00 606.58 o.o 606.82 
575.70 7'HOO.OO 609. 76 o.o 61 o. 04 

c;:7~ _ c::.n "::i."::i.f'\nn_ nn 602.56 o.o 602-. 67 ,J • c..• >JU ~_,,vvv•v.., 

572.50 48000.00 606.09 o.o 606. 23 
572.50 55000.00 607. 44 o.o 607.58 
572.50 __ 74000.0? _610.69 o.o 610.86 

--- -·--·---------------

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

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

1 nJt'• c:. 
& u- ...... -.- ,J 

1.95 
1. 96 
2.02 
2.14 

n _·-o;· -· ". 1. 06 
1 • 11 
1. 1_9 

VCH AREA ~O!K 

4.46 20549.53 239Q5.46 
4.96 28023.99 34736.03 
5.20 30819.55 39307.36 
5.79 37647.94 51380.22 

3~28 25·930. -22--:f3-567~-62 
3.77 34000.54 46658.28 
3.98 37734.12 52312.01 
4.49 __ _ ~_71 7~._9I 6!_1'_2~_._s_t, 
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) 

) 

t 

) 

************************************************** 
~EC2 RELEASE CATEO NOV 7o UPDATtD AUG1977 
ERROR CORR - 01,02 
MCDIFICATION - 50,51,52,53 

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

~Tl_ 
T2 100-YtAR ENCROACHED FLOODIIIIAY 
T3 

J l_ ICHtCK lNQ NlNV IDIR STRT 

-10. 6. o. o. o.o 

J2 NPROF lPLOT PRFVS XSECV XSi:;CH 

15,000 o.o -1.000 0,0 o.o 

* _ll__&O f 2 

CCHV= 0.100 CEHV= 0.300 
* SECNO .o 

SECNO OtPTH CIIIISEL CRI•S wSELK EG 
Q QLOB OCH OROB AL08 ACH 
TIME VLOB VCH \/ROB XNL XNCH 
SLJPE XL UBL XLCH XL OBR !TRIAL IDC 

3470 ENCRlJACHMENT STAT l ONS= 10300.0 119.JO.o TYPE= 

CITY LIMITS VALLEY SECT ION A 

o.o 29.82 b04.92 0,0 604,62 605.08 
55d0 0 • 21341. 2'1380. 5079. 15750 • 7040, 

o.o 1,36 4,17 1.19 0.010 0,030 
0,000103 177800. 177800. 177600. 0 0 

* SECNO •I(, 0 

3470 ENCkL ACHMENT STATIONS= 14i30•0 2500,0 TYPE= 
U • I 0 29 .29 604 • 69 o.o 004.79 005.27 

5580 o. 15780. .34707. 5312, 8214, 5080. 
o.os I .92 6 • 11 I• 71 0.010 0,030 

0.000228 7ti0• 920, 750. 2 0 

*SECNO .500 

3470 ENCROACHMENT STAT IONS= 2200.0 3280. 0 TYPE= 

VALLEY SECTION B 

a.so 28e8b 605 • 20 o.o 605.16 605,51 
55d00, 6290. 39431. IO 079, 43;13. t:l359, 

'.) • 15 1.43 4.72 1. 4b 0,070 0,030 
0 ,00012ci lei 70. 1380, I I 00, 2 0 

THIS RUN EXECUTED 02/19/81 

) 

) 

METRIC HV INS a WSEL FQ 

o.o o.o o. 604.850 o.o 

FN ALLOC IBW CHNIM !TRACE 

o.o o.o o.o o.o o.o 

HV HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR • TN ELMIN SSTA 
JCONT CORAR TOPWID ENDST 

I TARGET= 1630.000 

O. I 6 0,0 o.o 589.30 
4273. o. o. 592.30 
0.010 o.o 575.10 10300.00 

0 o.o 1623,43 11923,42 

I TAR GET= 1010.000 
0.35 0.11 0.01 588.90 

3106 • 412. 25. 592, 30 
0 • 070 0,032 575.60 1438 ,43 

0 0 .o 1 055. 03 2493 .46 

1 TARGET= 1080.000 

o.zs 0.23 0.01 590,80 
6918. 939. 55. 594.50 
0.010 0.031 576,40 2201.82 

0 I). 0 1078, 18 3280.00 



CCHV= 0 .300 CEHV= 0.500 
1< SEC NO 1•000 

3470 ENCROACHMENT STAT IONS= 2370.0 2920.0 TYPE= I TARGET= 5'50 .ooo 
) 1.00 30 .94 605.54 o.o 605.45 605.85 0 .,30 0, 31 0,03 612,10 

55800. o. 55800, o. o. 12606• 0. 1869, 102. 1coooo.oo 
-~.O• ll _a. a 4 .4.3 o.o 0,070 0, 030 0,070 0,031 5 74.60 2370,00 

0,000133 270 o. 2450, 1950. 2 0 0 I) • 0 550 .oo 2920,00 

•SECN• l, 100 

• 
} 3265 DIVIDED FLOW 
' 

SECNO DEPTH C'IISEL C:RIIIIS 'IISELK EG HV HL OLOSS BANK ELEV 
Q OLOB QCH CIRCB ALOB ACH AR • B VOL TWA LEFT/RIGHT 
TIME VLOB VCH 1/RCB XNL Xr-.CH XNR WT'! EL"IIN SSTA 
SLOPE XLOBL XLC:H )(L OBR !TRIAL IDC I CONT CORAR TOPlllD ENDST 

) 
3370 NORMAL BRICIGE,NRD= 4 MIN ELTRD= 61o.30 MAX ELLC= 612,10 

1.10 30,,92 605,52 o.o 605,4 3 605 .a 1 0,35 0 .oo 0.02 612.10 
) 55800. o. 55800. o. o. 11 781 • o. 1869, 102. 612. 1 0 

0 ,31 o .. ,o 4-.74 o.o 0,070 0,030 0,070 0,031 574,60 2370 .o 0 
__ 0~000284 l • 1. l • 2 0 0 o.o 515,00 2920 .oo 

) 
t<SEC:NO 1.200 

3265 DIVIDED FLOW 
) 

3370 NORMAL BRll)GE,NRD= 4 MIN ELTRD= 610,30- MAX ELLC= 01~~.10 

) 
BF.llluE 'SECTION C M-11 BRIDGE U/S 

- -· - -

1.20 30,94 605.54 0,0 605. 4!:> 605,88 0,35 0.02 0 .oo 612,10 
) 55800. 0. S5800, o. o. 11787. o. 1885, 103 • 612,10 

0,31 o.o "· 73 c.o 0,070 0,030 0,.010 0,031 574.60 2370,00 
Q.J>OQ284 56, 56, 56, Cl 0 0 0 • :) 515,00 2920 .o 0 

) 
t<SECNU 1 • ..jO 0 

1,30 31,00 t,05,60 o.o 605, 5 ll 605,90 0,30 0 • 00 0 ,0 l 612,10 
55800. o. 55800, o. o .. 12636, o. 1885, 103. 612,10 

0 • .31 o.o 4.42 o.o 0,07() 0.030 0.010 0,031 574.60 2370.00 
0.000132 I • I • 1 • 

,, ,. 0 0 o.o 550 • 00 2920 .o 0 

*SEC:NO 2.000 

34-70 ENCROAC:HME,NT STAT IONS= 3020,0 3750.0 TYPE= l TAR GET= 7 30 .ooo 

VALLE:.Y SECTION D 

2.00 2tl • 5 7 6 JS• 57 o.o 605. 4 8 605,97 0.40 0, 02 0.05 589.50 
55800, 3;;192. ~ 0743 • I t:6 5 • 2151 • 9620. 1460 • 1927. 105. 595,20 

0.32 1,58 5 ,28 1 • 14 o. 07 0 0,030 0,070 0.031 577 .o 0 3030,54 
0,000160 1142. 142. 142 • 2 0 0 o.o 719,46 3750.00 

* SECNO 2, lliO 
,,.. ,..., ,, e ,::r-.t T O:..T 1 T TflNC:::: 28 30, 0 3 72 o. G TYPE= I TAR GET= 890,000 



) 

• ) 
I 

) 

) 

) 

2. .1 U 
55d00. 

0~39 
_0_~000121 

28. clt> 
7d3.2:. 

! e 40 
1060. 

CCHV= O.iOO CEHV= 
-*-.S.E_C !It O 3 • 0 0 0 

WATER EL=X5 CARD= 
SEC NO DEPTH 
Q QLOB 
Tl'4E VLOB 
SLGPE XLOBL 

60!:> • l;j:, 
4670 a. 

4eb9 
1000. 

0 • .300 

606.340 
c .. sEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTION E 

3.00 
55800. 

0.97 
0-000039 

* SECNO 40000 

3 j • .34 
33403. 

0,84 
3140, 

WPTEK EL=X5 CARD: 

606.34 
21853. 

2.69 
3400-

b06.S40 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTION F 

4,00 
55000. 

l • 32 
0,000225 

_*SEC_NO 4,100 

30.84 
4:;,5 i • 

2 • 07 
5300, 

WATER EL=X5 CARO= 

006.!JQ. 
3802.C::. 

-b • 4 1 
osoo. 

60b,600 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTION G 

't- • 1 0 
55,;00. 

• ~7 
J. • .J..J 

0.000113 

*SECNG 4o'il00 

32.40 
12782. 

I ~L 
J. • .J~ 

2!:>00. 

WATER EL=X5 CARO= 

60b,60 
32325. 

~. C: ~ ... -~~ 
2400 • 

606.600 

3470 ENCROACH~ENT ~TATlUNS= 

o • .:i 
1207. 

le06 
850. 

CR I ~S 
QROl:J 
VRCB 
XLOBR 

938.0 

o.o 
54-4. 
Oob7 

3350 • 

3120.0 

c.o 
12627 • 

1 • 75 
6900. 

2505,0 

o.o 
1 0 693 • 

• ~L 
& • ,cu 

2250, 

2050.0 

605.76 
5J'f-7e 
0~010 

2 

l!ISELK 
ALOB 
XNL 
I TRIAL 

bOo .14 
9963, 
Oe030 

0 

EG 
ACH 
XNCH 
IDC 

-3850,0 TYPE= 

606.24 
39<;98. 
0.010 

0 

606. 39 
tH29, 
0,030 

() 

410600 TYPE= 

606.44 
2396. 
0.010 

0 

606,99 
5930. 
0,030 

o 

42.30.0 TYPE= 

606.50 
9420. 
r. r....., r. u.uru 

0 

6 06 .so 
7101. 
0.030 

o 

3300.0 T'i"PE= 

VALLEY SECTION H WALKER CITY LIMITS 

4,90 
::.5600. 

1,70 
0~000135 

*SECNU 5.ouo 

33.80 
683 ,. 

1 • 29 
2100. 

WATER EL=X5 ~ARO= 
3 :1AO C RUSS SECTION 

606.60 
38137. 

4.99 
2350. 

606.600 

o.o 
10 8 26 • 

le4b 
2700. 

5,00 EXTENDED 

to 0. ~o 
5308, 
0.070 

0 

006.87 
7640. 
0.030 

0 

4o60 FEET 

0.29 
1 l 94 • 
0:=0?0 

0 

HV 
AROB 
XNR 
!CONT 

0 • 14 
2269 • 
O:= 030 
o.o 

HL 
VOt.. 
IIITN 
CO,'!AR 

TARGET= 

o.os 
812. 

0.010 
0 

J.2i 
4686, 
0.031 
o.o 

1 TARGET= 

0.45 
734-1. 
0.010 

0 

0.48 
8960. 
0,031 

0 .o 

TARGET= 

0,03 
123. 

577-eOO 
884.53 

OLOSS 
TWA 
EL • IN 
TOPillD 

29!2,000 

0.02 
263. 

575.00 
2912.00 

986.000 

0 • 12 
519. 

575.70 
986,00 

1665,000 

589. 50 
595.20 

2835~47 
.:1720,00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
EN DST 

588.50 
590.60 

938.00 
3850,00 

593.20 
59 i .so 

3120.00 
4106.00 

0.20 
8475. 
0.070 

o.37 0.03 585.40 

0 

10067. ~91. 590.00 
0.031 574.20 2565.oo 
o.o 1665,00 4230,00 

l TARGET::: 1250.000 

0.21 
7416. 
0.010 

0 

0.29 
11312, 
o. 031 

JeO 

0.02 
671. 

572.80 
1250.00 

591.00 
596.30 

2050.00 
3300.00 



_ _347_0 ENCROACHMENT STATIUNS= 
SoOO 34010 606060 

) 558000 3352. 42165. 
1.73 1.29 5.45 

OaD0015B 510. 5100 

) 

) 

) 

) 

2200.0 
OoO 

10 283. 
lo63 
460. 

3200.0 
606.50 
2601. 
0.010 

0 

TYPE= 
606.96 

7732 o 
o. 030 

0 

1 TARGET= 
Oo36 0001 

6308. 11521. 
0.010 00031 

0 J .o 

10000000 
0.03 
684. 

572.50 
1000.00 

590.70 
596. 0 0 

2200.00 
3200000 
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1) COUNTY: 

2) STUDY NAME: 
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) 

"'') 

) 

) 

) 

I 

) 

) 

) 

) 

' ) 

> 

) 

) 

I 

) 

L-~--~- -•••••••••••••••••••••••••••••••••••••••••••••••••• ~EC2 RtLEA~E DATED NOV 7b UPDATED AUG1977 
ERROR COkR - 01.02 
MCQiE-LCAT.lON - 5Qa51,52a53 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
__ _c, ___ ---

T l 
T2 
T3 

FI$ GRANDVILLE & WALKER 
100-YEAR FLOOD 
GRAND RIVER 

JI IChECK INQ NINV 

o. 4. o. 

J2 NPROF !PLOT PkFVS 

1.000 o.o -1.000 
- --~-- -

J3 VARIABLE CODES FOR SUJ'MARY 

IO IR STRT 

o. o.o 

XSECV XSECH 

c.o 0,0 

PRINTOUT 

METRIC HVINS 

o.o o.o 

FN ALLOC 

a.a o.o 

38,000 1. 000 03,000 21,000 22,000 54.000 4,000 

QT 5,000 33500 .ooo 46700, 000 55800.000 75100,000 55800 .o 00 
NC 0,070 0,070 0,030 0.100 0,300 '),0 
ET o.o o.o o.o o. 0 o.o 1,400 

CITY LlMlTS VALLEY SECT ION A 

_xi__ - o.o 51,000 11300,000 11590,000 1778 00 ,000 17780 a .a oo 
X3 o.o o.o o.o 10300.000 o.o 11930,000 
GR c10.ooo 6300,000 610 .ooo 6300,000 610,000 6700,000 
GR 5S,0,000 9350,000 600 .ooo 9500,000 600,000 9800,000 

- GR 5\1_0,700 10 'i 00, 00 0 587,200 10950,000 586,800 11000.000 
GR 586,200 11080,000 584,200 11082,000 583,700 11090.000 
GR 584,400 11120.000 589,000 11150,000 

~-~oo ~~ 0 0 GR 587,800 11250,000 588,000 11275,000 89,300 11.J :,__ 00 
_ _G__R 576,400 11400,000 575,400 11420,000 , 00 i143o,ooo 
GR 576,000 114,t,0,000 575,100 11470.000 ~~~~~ ],l ~ :~gg~ GR 580,700 11530.000 587,500 11545,000 
GR 588.500 11660, 000 591,500 116750000 ,000 11700,JOO 
Gf<_ 611,000 11930 .ooo o.o o.o o.o 0,0 

Xl 0, 100 26,0JO 2000.000 22i.o.ooo 780,000 750,000 
X-3__ o.o o.o o.o 14.30,000 o.o 2500,000 
GR ~15.000 1000 .ooo tc15.ooo 1oi.o.ooo 615,000 1260,000 
GR 591,000 1450, 000 590 • 000 1790,000 586.900 2000.000 
GR 581,200 2038,0QO 580,000 2051,000 578,700 2063,000 
GH tJ'!::,t:>00 2101.0JO 575,600 2139,000 576,800 2152,000 
GR 583,900 2190, OJO 581:>.600 2202,000 589,500 2215,000 
GR 611.000 2500,0JO o.o 0,0 o.o 0,0 

VALLEY SECTIUN B 

XI 0.500 36,000 2soo.oou 2830,000 1570.000 1100.000 - ' n n 2?00,000 o.o 3280,0 00 

THIS R:UN EXECUTED ()2/'19/81 

RECEtl/Eo 

ffij 2 31981 7~~ 
WATER' MANAGEMENl ,, 

Q WSEL FO 

o. 604.820 o.o 

IBW CHNIM I TRACE 

o.o o.o o.o 

39,000 150,0010 200.000 

o.o o.o O.() o. 0 
o.o o.o 0,() o. 0 
0,0 o.o o.o o. 0 

177800,000 0,0 0. () o.o 
o.o 0,0 0. () o. 0 

600,000 89010, 00 0 590,000 9200,000 
590 .ooo 106010,000 5f8. :!oo 10800. 000 
591,100 110 4,0 • 00 0 56,500 11050,000 
584.200 111010.000 563, ;roo 11110.000 
587,000 112010,000 586 • !500 11225. 000 
582,800 113210,000 582,UOO 11330, 000 
575,600 1144,0, 000 575,,JOO 11450, 000 
576,800 115010,000 580 ,!,00 }..fS2Q OQO 
5'11,500 11610,000 588.t,OO i1620.ooo 
592,500 118(10,000 592.500 1191 o. 000 

o.o 0,0 o. () o. 0 

920,000 o. 0 o.o o. 0 
o.o 0,0 o.o o.o 

615,000 13010. 00 0 615,000 1430, 000 
587,900 2013,000 582,1~00 2025,000 
577,500 207'6, 000 576 •'•00 2088,000 
578.100 2Hi,4, 000 580,ILOO 21 77. 000 
592,300 224,0,000 592,:100 2480, 000 

o.o 0,0 o.o o.o 

1380.000 o.o 0,() o. 0 
o.o o.o o.o o. 0 



GR 
GR 
GR 
~ 

GR 
) I GR 
, 111 GR 
'/y~-

) ET 

I 
~ 
' 

) 

) 

) 

, 

Xl 
GR 
GR 
_G_R 
GR 
GR 
GR 
lill_ 
GR 
GR 
GR 

Xl 
X2 

-~-T -
BT 
GR 
GR 
GB_ 
GR 
GR 
GR 
,; R 
GR 
GR 
GR 

__ )l_l 
X2 

_JO 
GR 
GR 
GR 

I ~~ 
GR 
GR 
C.R 
GR 
GR 

X 1 
}(_3 
GR 
GR 
GR 

007.000 
591.100 
583-000 
57bi400 
579.000 
591.500 
589.000 
Slr6__. 0 0 0 

o.o 
o.o 

1.000 
bl2ol00 
5860500 
56_5 • 50 0 
561 .ooo 
579.600 
581.000 
570.000 
576-200 
581.000 
592.000 

l. l 00 
o.o 
f.l.~000 

2920.000 
012.100 
586.500 
585 •500 
581.000 
579.jjQQ 
0100300 
6100300 
6100300 
581.000 
592 .ooo 

2200.0JO 
2400 oOJO 
2520.000 
258Jl .ooo 
2750.000 
2850.0'lO 
3030.000 
3300.000 

o.o 
o. 0 

49.000 
2370.000 
2420.000 
2495.000 
2545.000 
2575. 000 
2045.000 
272_0 • 00 0 
2795.000 
2855.000 
2875.000 

4<;.000 
o.o 

2370.000 
6120100 

2370 • 000 
2420.000 
249_5.QOO 
2545.000 
2575. 000 
2645.000 
2720 .coo 
2795.000 
2855.000 
2875.000 

13RlDGE SECTION C 

1.200 
o.o 

1 • 30 0 
c12.100 
586.500 
5850500 
561 oOOO 
579.800 
581 oOOO 
5760000 
576.200 
5131-.000 
592.000 

o.o 
o.o 

49.000 
2370.000 
2420.0JO 
2495.000 
2545.000 
2575.000 
2045.000 
2720.000 
2795.000 
2855.000 
2875.00C 

VALLEY SECTION D 

2.000 
o.o 

012.000 
5880700 
584.000 

47.0DO 
o. 0 

3020.0JO 
31 oa.ooo 
3193.0JO 
~...,,, ...,,"" ,.. .., "l 

607.000 
5B8o000 
578.000 
57t>. eoo 
579.eoo 
5115.200 
588.000 
586 • 500 

o.o 
o.o 

2370.000 
612.100 
586 • 500 
5850500 
579. 000 
580 • 500 
581.000 
575.500 
576.500 
592.000 
5910000 

2370.000 
o.o 

612.100 
612.100 
612.100 
610.300 
bl0.300 
579.000 
580. 500 
610.300 
610.300 
610.300 
592. 000 
5910000 

.:2000000 
24200000 
25-3Q,_O g_ O 
2630.000 
27800 000 
2875,. 000 
3050.000 
34000 000 

o. 3 00 
o.o 

29200000 
2370.QOO 
24200000 
24~5.000 
2565.000 
2bl5.000 
20500000 
2725.000 
2800.000 
28650000 
2890.000 

29200000 
612.100 
612.100 

o.o 
2370.000 
2420.000 
24950000 
2565.000 
2615.000 
26500000 
27250000 
2800.000 
2865.000 
28900000 

M-11 BRlDGE U/S 

o.o 
o.o 

2370.000 
612.100 
5800500 
585.500 
579.000 
5800500 
5810000 
575.500 
5760500 
5920 00 0 
5910000 

3190.000 
o.o 

612.000 
5d8.700 
579.800 
i:::<,1 fC-.nn 

o.o 
612.100 

2920.000 
2370.000 
24200000 
2495.000 
2565. 000 
26150000 
2650.000 
27250000 
28000000 
28b5o000 
28900000 

35750000 
3020.000 
3020.000 
314-loOOO 
32000000 
~,,6n .. noo 

587.aoo 
588.500 
577.000 
577.800 
584.000 
5930000 
587. 000 
blloOOO 

0.500 
o.o 

k700.ooo 
593.500 
586.500 
584.000 
579.500 
581.800 
581.000 
575.500 
576.500 
592.000 
5940000 

loOOO 
6100300 

23700000 
OoO 

593.500 
61 00300 
6100300 
5790500 
581.800 
5810000 
5750500 
5760500 
592 .ooo 
594.000 

56.000 
bl0o300 

1.000 
5930500 
5800500 
584.000 
5790500 
581.800 
581.000 
5750500 
5760500 
5920000 
594.000 

11'•2 .coo 
o.o 

593.700 
589.000 
579.800 
579.000 

222().()00 
24500000 
25400000 
2650 .o 00 
2782.000 
2900.·)00 
31000000 
35000000 

OoO 
9ol00 

19500000 
23700000 
2425.000 
25000000 
25700000 
2025.000 
26500000 
27250000 
2800.000 
28700000 
29200000 

1.0 00 
o.o 

612.100 
OoO 

23700000 
24250000 
25000000 
25700000 
20250000 
26500000 
27250000 
2aoo.ooo 
2870.000 
29200000 

56 .o 00 
0 .o 

1.000 
237000 oo 
24250000 
25000000 
2570.000 
2625oJOO 
26500000 
2725.000 
28000000 
287J .o 00 
211200000 

1420000 
37500000 
3050.000 
3150.000 
32700000 
33800000 

5900000 
591.500 
576.800 
578.000 
5880000 
594.500 
586.500 

OoO 
o.o 
OoO 

2450o000) 
593.000 
586.500 
584.000 
579.500 
581 .coo 
5790000 
575.000 
574.600 
592.000 
612.100 

1.000 
Oo 0 

610.300 
o.o 

593.000 
586.500 
584.000 
6100300 
5810000 
579.000 
5750000 
5740600 
610.300 
612.100 

56.000 
1.000 

1.000 
593.000 
586.500 
584.000 
5790500 
581.000 
5790000 
575.000 
5740600 
5920000 
6120100 

1420000 
o.o 

5950000 
589.500 
581.000 
5770300 

2210.000 
2475.000 
2560.000 
2680.000 
2810.000 
3000.000 
3150.000 

OoO 
Oo 0 
OoO 

o.o 
2410.000 
24250000 
25000000 
25700000 
26350000 
27050000 
2735.000 
28100000 
2870.000 
2920.000 

OoO 
o.o 

29200000 
o.o 

2410.000 
24250 00 0 
2500.000 
25700000 
2635.000 
2705. 000 
2735.000 
2810.000 
2870.000 
2920.000 

o.o 
o. 0 

OoO 
24100000 
24250000 
25000000 
2570.000 
26350000 
27050000 
2735.000 
2810.000 
2870.000 
2920.000 

o. 0 
o.o 

30 60 • 00 0 
31900000 
3300.000 
3410 • 00 0 

d;~:~ 
5 .ooo 

qS::tgg 
586.700 

o.o 
OoO 

2370.000 

o.o 
5900500 
587.500 
581 .coo 
579.800 
581.000 
5700000 
576.200 
57~o200 
592.000 

o.o 

OoO 
o.o 

6120100 
o.o 

590.500 
587.500 
581 .coo 
610.300 
581.000 
576.000 
570.200 
576.200 
610.300 

OoO 

o.o 
o.o 

o.o 
5900500 
587.500 
581.000 
579.800 
581.000 
5760000 
576.200 
576.200 
5920000 

o.o 

o.o 
o.o 

595.000 
585. 000 
581.000 
5770100 

2;gg:ggg ~,,., 
2570. 000 

!!~e= gg~ ~ ~T. 
32000000 

o. 0 
o. 0 

2920.000 

o. 0 
24150000 
2480.000 
25300000 
25750 000 
26450000 
27200000 
27950000 
2840.000 
2875. 000 

o. 0 

o.o 
OoO 

61 o. 300 
o. 0 

24150000 
2480.000 
2530.000 
2575. 000 
2645.000 
27200000 
2795.000 
2840. 000 
2875.000 

o.o 

o. 0 
o.o 

o.o 
2415.000 
2480. 000 
25300 000 
2575. 000 
2645.000 
2720.000 
2795.000 
2840.000 
28 75. 000 

o.o 

Oo 0 
o. 0 

30900000 
3190.000 
3320. 000 
342 Oo 000 

) 

) 



~R 577,500 3450,000 577,000 3460,000 577,600 3485,000 578,500 3497,000 578,500 3520,000 
) GR 585,000 3535,0UO 595,200 3575,000 596.000 3600,000 596,000 3700,000 605,000 3750,000 

GR 607,200 3770,0JO 607,400 3800,000 594,700 3855,000 591,000 3900,000 590,800 3930,000 
_ _liF 590,300 3940,000 590,300 4000,000 588,000 4100,00J 588,000 4260,000 591,700 4396,000 

GR 591,700 4445,000 590,000 4500,000 591,600 4650,000 595,000 4700,000 600,600 4790,000 
) GR 603,000 4860,000 608,900 4940,000 0,0 0,0 0,0 0,0 O.O 0,0 

x1 2,100 4~.ooo 3190,000 3590,000 1060,000 850,ooo 1000.000 o.o o.o o.o 
X3 0,0 0,0 0,0 2630,000 0,0 3720,000 0,0 0,0 0,0 0,0 
GR c12.ooo 2a30,ooo 612,000 2830,000 589,500 2850.000 589,500 3000.000 595,ooo 3020.000 
GR_ 595,000 3020,000 595,000 3050,000 595.000 3050.000 589.500 3070,000 595,000 3090,000 
GR 588,700 3108,000 58B,700 3140,000 589,000 3150,000 589,500 3190,000 585,000 3190,000 

) GR 584,000 3193,0JO 579,800 3200,000 579,800 3270,000 581,000 3300,000 581,000 3320,000 
GR 581,600 3330,000 581,600 3360,000 579,000 3380,000 577,300 3410,000 577,100 3420,000 
{iR_ 577,500 3450,000 577,000 3460,000 577,600 3485,000 578,500 3497,000 578,500 3520,000 
GR 585,000 3535,000 595,200 3590,000 596,000 3600,000 596,000 3700,000 605,000 3720,000 
GR 607,200 3740,000 607,400 3770,000 594,700 3855,000 591,000 3900,000 590,800 3930,000 
GR 590,300 3940,000 590,300 4000,000 588,000 4100,000 588,000 4260,000 591,700 4396,000 

_GR 591,700 4445,000 590,000 4500,000 600,000 4600,000 610,000 4720,000 0,0 0,0 
NC 0,0 0,0 0,0 0,100 0,300 0,0 0,0 0,0 0,0 0,0 
El 0,0 0,0 0,0 0,0 0,0 9,100 0,0 0,0 938,000 3850,000 

VALLE'!' SE<. T ION E 

) XI 3,000 60,0JO 3480,000 3790,000 3140,000 3350,000 3400,000 0,0 0,0 0,0 
.---X!i__ 5,000 600,980 604,640 606,240 609,080 606,~40 o.o o.o o.o o.o 

GR 610,000 900,000 595,000 920,000 590,000 1220,000 590,000 1220,000 590,000 1220,000 
GR 589,500 2100,000 589,000 2200,000 590,000 2250,000 589,000 2289,000 588,800 2350,000 ) 
GR 589,000 2420,000 589,000 2450.000 588,600 2550,000 592,000 2600,000 592,300 2650,000 

_ _liR ___ 589,_000 2700.,000 589,000 2750,000 592,000 2850,000 592,000 2870,000 593,500 2950,000 
GR 592,500 3000,000 591,000 3050,000 SY0,500 3100,000 590,000 3150,000 589,700 3170,000 

) GR 589,000 3200,000 590,000 3245,000 594,300 3300,000 590,500 3350,000 589,500 3375.000 
GR sga.200 3390.000 q;s-~oo 3400.000 598,soo 341s.ooo 600oooo 3420.000 590.000 3440.000 
iiR 597,000 3441,000 5S8o5go 34~g-ggg) 588,000 3490,000 585,000 3490.000 582,200 3515,000 
GR 580,000 3550,000 9, O 35 , 580,000 3587,000 579,000 3600,000 579,000 3620,000 

1 GR s1a.ooo ~.ooo 578oOOO 3650,ooo 576,700 3665,ooo 5760000 369s.ooo 575,ooo 3101.000 
GR s1s.ooo 371~ s11.ooo 37~s.ooo sso.ooo ~.ooo 500,000 3780,000 590.000 3760.000 

_GR . __ ,_59Jf.~ -~-/:'£1~ 595,000 3850,000 591,000 "'3860,000 615,000 3900,000 616,000 3960,000 
ET o~~---· • 0,0 0,0 0,0 9,100 0,0 0,0 3120,000 4106,000 

) 

VALLE'!' SECTlDN F 

Xl 4,000 37,000 3270,000 3500,000 5300,000 6900,000 6500,000 O.O 0,0 0,0 
XS 5,000 601,560 605,020 606,440 609,100 606,540 0,0 0,0 OoO 0,0 
.GR._ 6la • .:ioo 3000 .• 000 6lo_.ooo 3080. ooo 010.000 3000.000 010.000 3000.000 599,500 31 oo, ooo 
GR 599,000 3110, 000 600,300 '( 3135,000 589,800 3155.aO.OO 587,900 3180,000 586,500 3200, 000 
GR 586,900 3225,000 '-593,'200 1., Jl-:/0,0~ 583,000 3310,000' 576,300 3335,000 576,800 3360,000 
GR ~o~il s1e.-;--uoo 3395,0oo' 577,500 3410.000 s11.500 3435,000 saooooo a-1t.~·~ 
.GR_ 9 rro ~ 589,900 3550,000 584,900 3565,000 595,600 3635.000 595,600 3650,000 
GR 8.60037it:oao 587,700 37so.ooo 593,300 3800.000 596,700 3sso,ooo 5990500 3870.000 
GR 599,800 3900,000 596,800 3930,000 596,800 3970,000 598,600 4100,000 600,000 4130,000 
GR s13,ooo 41so.oao 014,500 4200.000 o,o o.o o.o o.o o.o o.o 

, __ u___ o.o o.o o.o o.o o.o 9,100 o.o o.o 2565,ooo 4230,000 

VALLE'!' SECTION G 

XI 4,100 390000 3225,000 3500,000 2500,000 2250,000 2400.000 0,0 -1,500 0,0 
x5 s.ooo 602.200 605,200 6ob.soo 609,260 606,&oo o.o o.o o.o o,o 
GR 610,000 2550,000 591,400 2570,000 591.400 2700.000 594,000 2750,000 594,400 2600,000 
_G.B... 593,400 zeso.ooo 593,400 2900.000 597,400 3000.000 591,100 3oso.ooo 599,500 3100.000 
GR 599,000 3110,000 600,300 31J5,000 589,800 3155,000 587,900 3180,000 586,500 3200,000 
GR 586,~00 3225,000 593,200 3270,000 583,000 3310,000 576,300 3335,000 576,800 3360,000 
GR 575,700 33b8,00C 57b,OCO 3315,COO 577,500 3410,000 5770500 3435,000 580,000 3460,000 

... ~r~, ,,n 5~9,900 3550,000 589,900 3565,000 595,600 3635,000 595.600 3650,000 



,,\'Jl,U •. ,.' I', 1,, O'i,11,', ,1.,,l•<L't'J I', i•' U) 11,1 ,.,,,,,,-,,,,,, ,.,, "'"'''' '" '·''" "'' ,.,, ,,, '"'"''"'",II',, ,,,,.,,,,,,,,.a,,,,.,,,,._,,,. •,i ,, ,,,,1 ,_ ,I, 

GR '.56d.o00 3715.0uO 5o7.70C 3750,000 59.:l.300 3800 .)00 596.700 3850 .. )(, 0 599.500 38 70. 000 
) GR 5S-9.801J 3900.00U ::i9o.aoo 3.l30.COO b00.000 3~70,JOO 010.000 4 730 • 00 0 o.o o. 0 

\/ALLEY SECTION H "1ALKER CITY LIMITS 
) 

Xl 4.900 sao oo o 25000000 2785.000 2100.000 2700,000 2350,000 OoO 00300 o. 0 
___X_J_ o.o o.o o.o 2050,000 o.o 3300.000 o.o o.o o.o o. 0 

XS 5.ooo t02o550 605.460 606,500 609.260 606,bOO 0,0 0,0 o.o o. 0 
) GR 610,000 1550.000 594,000 1580,000 5940000 2062oJOO 592,600 2150,000 592,500 2200. 000 

C.R 592.000 2250,0.JO 595,600 2300,000 599,000 2350.000 599,000 23980000 599,000 2398,000 
_GR 592,500 2_4 70,000 590,700 2500,000 585,000 2520,000 5790000 2530,000 5730500 2550, 000 .. GR 572.500 2560.000 573.500 2570,000 572,oOO 2580,000 572. 70() 2590.000 578,000 2600,000 

~ 
GR 579,800 2620.000 578,000 2630,000 573,700 2650,000 573,700 2670-000 576,000 2690, 000 
GR 583,000 2700,000 580,000 2710,000 580,000 2720,000 582.200 2730,000 581,700 2740, 000 
G_R !,81,700 2n,o.ooo 584,500 2760,000 592,500 2764,000 596,000 2785,000 588,500 2830, 000 
GR 589.000 2850.0.JO 088,500 2867.000 585.500 2875,000 588,500 2900,000 588,500 2960,000 

) GR 596,000 2990.000 594.S00 3000,000 595,000 3040,000 592,000 3100.000 591,000 3150, 000 
GR 593.500 3200,000 5'cl4, 200 3250,000 594,000 33000000 591,000 3500,000 592,000 3650,000 
C.R !o\11,Q00 3900,0.)0 592.000 4070.000 591,700 4250,000 592,500 4400,000 591,000 44500000 
GR 591,300 4510,0.)0 600,000 4800,000 610,000 55500000 0,0 OoO 0,0 o.o 

) 

XI 5,000 64,000 2500,000 2785,000 510,000 4b0,000 5100000 0,0 OoO Oo 0 
X3 0,0 0,0 0,0 2200,000 OoO 3200,000 OoO OoO OoO Oo 0 

) XS 5,000 t:02, 550 605,480 6060500 5090260 6060600 o.o OoO OoO o. 0 I 
GR 6C7,000 2000.000 b06.500 2030.000 594,000 20620000 5920600 2150,000 592.500 2200,000 ' 
GB_ 592000() 2250oOJO 595,600 2300-000 6060500 23500000 6060500 23980000 606.500 2398,000 
GR 5920500 24700000 590,700 2500.000 585,000 25200000 579.000 2530,000 573,500 2550, 000 

) GR 572,500 2560ou00 573,500 2570,000 5720600 2580,000 572,700 2590,000 578,000 26000 000 ) GR 579.800 2620 oOJO 5780000 26300000 573.700 26500000 573,700 2670,000 576,000 26900000 
- G_l'I se~oooo 270_00 000 560. 000 27100000 580,000 2720,000 582,200 27300000 581,700 2740,000 

GR 581,700 2750oOJO 584.500 2760,000 592,500 2764,000 596,000 2785,000 588.500 28300 000 
GR 58'.i,OCO 2d50,000 588,500 2867. 000 585,500 2875,000 588.soo 29000000 588,500 2960,000 
GR 596,-000 2<;90,000 594,800 3000,000 5950000 3040,000 5920000 31000000 591,000 31 so. 000 
G_R 593.500 32000000 5940200 32500000 5940000 3300,JOO 59 lo 000 3500,000 5920000 3650. 000 
GR 591,000 3900 .ooo 592,000 4070.000 591,700 4250,000 5920500 4400,000 591,000 44500 000 
GR 591,300 4510,000 6000000 4530 • 000 6020500 46000000 6030000 46500000 606,000 4 7500 000 
GR 606,000 48CO,OOO 5980000 4800,000 597,500 4892,000 602,000 4900,000 o.o o. 0 
I; J o.o 0,0 o.o 0,0 0,0 v.o 0,0 0,0 OoO Oo 0 

) 



) *PRCF J 

' ), 

CCliV= O.JOO CEtiV= 
* SECNC .o 

SECNO 
a 
TIME 
SLOPE 

OEPHi 
QLOB 
VLUB 
XLOBl. 

0 • 300 

CWSEL 
ClCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 

CRI\>S 
QROB 
\/RCS 
XL.OBR 

10300.0 
) 

CITY LIMITS VALLEY SECTION A 

o.o 
~580 0 • 

o.o 
0.000104 

*SECNO .100 

29.72 
21.30b• 

1 • 36 
177800. 

604 • 82 
29435. 

4e20 
177800. 

3470 ENCROACHMENT STATIONS= 
0.10 29.1.9 604 • 79 

55800. 15741 • 34770. 
o.os 1 • 9.3 6 • 15 

0.000232 780 • 920 • 

*SECNO • 500 

3470 ENCROACHMENlr STATIONS= 

VALLEY SE,CTluN 8 

o.so 
55800. 

0 a JS 
0.000121 

28.76 
6270. 

1.44 
1570 • 

_C_CHV~ 0 o.300 CEHV= 
*SECNO 1 • 000 

1.00 
55800. 

o.31 
00000135 

1'SECNO 1.100 

30.dS 
o. 

.i.o 
2700 • 

3265 UIV[UED FLO~ 

SECNO 
Q 
TIME 
SLOPE 

DEPHi 
QLOB 
VLOB 
XLOBL. 

605.16 
39475. 

4 • 74 
1380. 

0 • 500 

6 05 • 45 
!:>5800. 

4 • 44 
2450. 

CWSEL 
OCH 
\/CH 
XLCH 

o.o 
ti059 • 

1.19 
171'800. 

1.430.0 
o.o 

~i,288. 
1 • 72 
750. 

.C:~200 • 0 

o.o 
1C>054. 

1 • 46 
I. 100 • 

o.o 
o. 

o.o 
1.950. 

CMIWS 
QROB 
\/ROB 
XLOBR 

\>SELK 
ALOB 
Xl'<L 
!TRIAL 

11930.0 

604.82 
15650. 
0.010 

0 

2500. 0 
o.o 

8158. 
0 • 070 

2 

3280.CI 

o.o 
4365. 
0.010 

2 

o. 0 
o. 

0.010 
2 

WSELK 
ALOB 
XNL 
I TRI AL 

EG 
ACH 
XNCH 
I DC 

TYPE= 

604 .98 
1011. 
0 • 030 

0 

TYPE= 
t:>05.17 

5656. 
0.030 

0 

TYPE= 

E05 • 42 
8328. 
0.030 

0 

b05 • 76 
12558. 

0 • 030 
0 

EG 
ACH 
XNCH 
IDC 

H\I 
ARDA 
XNR 
I CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0 • 1.6 
424CI • 
0.01'0 

0 

0 .o 
o. 

o.o 
o.o 

1 TARGET= 
0 • "'9 0 • 13 

308CI • 410 • 
0 • 01'0 0 • 032 

0 J • O 

TARGET= 

0 • i:~b 
6a7s. 
0.01'0 

0 

0 • "' 1 o. 
OeOl'O 

0 

H\I 
AR08 
XNR 
!CONT 

0 • 23 
983 • 

0 • 031 
o.o 

0.32 
18 59. 
0 • 031 

0 .o 

hL 
VOL 
liTN 
CORAR 

.3370 l'<OR1'4AL dRICGE,NRD= 4 MIN EL.TRD= 610.30 MAX ELLC= 612 • 10 

OLOSS 
TIii ... 
EL.MIN 
TOPWID 

1630.000 

s.-.NK EL.E~• 
LEFT /RIGHT 

SSTA 
ENDST 

o.o 
o. 

57t> • l0 
lo23 • 32 

589.30 
592.30 

10 300.00 
11923.31 

1070 .ooo 
0.01 

25 • 
575.60 

1054 • 84 

1080 .ooo 

0.01 
58. 

576.40 
1078.08 

0.03 
102 • 

574.60 
550.00 

OLOSS 
TWA 
EL1'4IN 
TOPIIIID 

588 • 90 
592.30 

1438.51 
2493.35 

590.80 
eg-4. so 

2201 • 91 
3280.00 

612.10 
612 • I 0 

2370.00 
2920.00 

BANK El.E\I 
LEFT/RIGHT 

SSTA 
ENOST 



t 

1 • l J 
55auo. 

0.3l 
0 .OOJ28 7 

*SECI\G lo.200 

30 • d...:: 
u. 

0.() 
l • 

326~ DIVIDED FLOW 

605• .43 
55810 o. 

4. • 75 
1 • 

o.o 
o. 

o.o 
1 • 

o.o 
o. 

0.010 
2 

60~.7d 
11736 • 

0.030 
0 

o.35 
o. 

0.010 
0 

J.oo 
1860. 
0 • 031 
o.o 

_3-3_1_0 NORMAL i.lRID•~E.NRO= 4 MIN ELTRD= t-10.30 MAX ELU:= 612.10 

aRIDGE SECTION C: 

1 • 20 
55800. 

0.31 
IJ ~000287 

*SE(NU 1.300 
_ 1-.30 

55800. 
0•31 

0.000134. 

*SECNO 2.ouo 

30 .B5 
(). 

o.io 
5it1. 

30.91 
t:.>. 

o.,o 
1 • 

605.45 
55800. 

4.75 
56. 

~05.51 
55800. 

4.43 
1 • 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTIOI\ D 

2 .oo, 
5580 0 • 

0.32 
o.C00162: 

*SECNO .2.100 

28.48 
3379. 
1.s8 
142. 

b05.48 
50773. 

5.30 
n42. 

3~70 ~NCROACHMENT STATIONS= 
2•10 28.7b 605.7b 

55800. 7810. 46733. 
0.3d 1.47 4.71 

0.00012s 1060. 1000. 

CCHV= OolOO CEHV= 
,.. SEC!-10 3 •. oo o 

WATER EL=X5 CARU= 
SECNO DEPTH 
a QL08 
TIMlc VLOB 
SL.CPE XLOBL 

0 • 300 

606.240 
CWSEL 
QCH 
VCH 
XLCH 

~•ALLEY SECTION E 

3.oo 
55!;I_Oo., 

0 • 91:1 
0.000039 

31.24 
33299. 

o.83 
3140. 

606.24 
21715 • 

2e68 
3400. 

M-11 BRIDGE U/S 

o.o 
o. 

o.o 
so. 

o.o 
o. 

o.o 
1. 

3G20 • 0 

o.o 
1648. 

1 • 14 
142• 

2830.0 
o.o 

1257. 
l • 06 
850. 

CRiioS 
QROB 
VRDB 
XLOBR 

o.o 
786. 
o.69 

3350 • 

o. 0 
o. 

0,070 
0 

o.o 
o. 

0.010 
2 

!:>05 • Bil 
11 741 • 

0. 0310 
I) 

605.81 
12587 • 

0 • 03,0 
,o 

3750, 0 TYPE•= 

o.o 
2137. 
0,070 

2 

3720. 0 
o.o 

5316. 
0,070 

2 

"'SELK 
ALOB 
XNL 
!TRIAL 

o. 0 
40033. 
0.010 

0 

605.88 
9585. 
0.030 

0 

TYPE= 
606.06 

9929. 
0.030 

0 

EG 
ACH 
XNCH 
!DC 

606.29 
8098. 
0.030 

0 

0.35 
0. 

0.010 
0 

0.31 
0. 

0,070 
0 

0.02 
H!75. 
0.031 
o.o 

,o .oo 
le!75, 
0,031 

() • 0 

l TAR GET·= 

0,40 
1444. 
0.010 

0 

0,02 
1917, 
0,031 
o.o 

l TARGET= 
0.29 0,14 

1183. 2257. 
0,070 0.030 

0 0 .o 

HV 
AR08 
XNR 
!CONT 

0,05 
1132, 
0,070 

0 

HL 
VOL 
.,TN 
CORAR 

J .21 
4084. 
0.031 

0,() 

0.02 
l 02 • 

S74.60 
!;15.00 

o.oo 
103. 

S74,o0 
!:515.00 

0.01 
l03, 

S74.60 
!,50 .oo 

730 .ooo 

0,05 
105. 

~)77 .o 0 
·719,31 

890,000 
0,03 
123, 

577.00 
884,45 

612.10 
612,10 

2370,00 
2920,00 

012,10 
612, 10 

2370.00 
2920,00 

612,10 
612,10 

2370.00 
2920.00 

589.50 
595,20 

3030,69 
3750.00 

589.50 
595,20 

2835,54 
3720,00 

1lLOSS 
TWA 
ELMIN 
TOPW ID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0,02 
265, 

'575,00 
2980 .38 

588,50 
590,60 

905,01 
3885,40 



i<SECNU 4.0JO 
IIIIITER EL:X5 CARD= 60t,-440 

\/ALLEY SECTlUN F 

) 4.00 30 • 74 600044 o.o o. 0 606.89 0.45 0.48 0.12 593.20 
55t!OO. 5127. 37774. 12896. 2571 • b907. 7480. 90 OJ• 531. 591.50 

1.32 1.99 6.40 1 • 72 0.010 o.o3o 0.010 0.031 5 75 • 7 0 .l086o78 
0.000225 5300. 6500. c,900, 0 0 0 o.o 1053.13 413<;.91 

) 

t'SECNQ 4.100 
~ATER EL=X5 CARD= 606.500 

)1 
11 IILLEY SECTION G 

4ol0 32.30 6 06 .50 o.o o. 0 606.70 0.20 0 • 37 0.02 585.40 
!:5800. 12773. 32.277, 10750, 9431, 7073. 9199, 10 I 36, o 14 • 590.00 

I, 53 I .3!::> 4. 50 1, 1 7 o. 07 0 0,030 0,070 0,031 574.20 2552,15 
0 .ooo 114 2500, 2400. 2250. 0 0 0 o.o 2025,85 4578.00 

) 
"I< SEC NO 4,900 

IIIATER EL=X5 CARD= 606,500 

) 3470 cNCRwACHMENT STATluNS= 2050.0 33 00, 0 TYPE= I TARGET= 1250,000 

\/ALLEY SECTION H WALKER en~ LIMITS 

) 4.90 33.70 600050 0,0 o.o (>06,78 0.2s 0.30 0.02 591.00 
55800. 6798. 38210. 10792. 5263. 7618 • 7365. 11400. 706. 596,30 

1.10 1.29 5.02 lo47 0.010 o. 030 0.010 0,031 572.80 2050.00 
0.000137 2 I 00 • 2350. 2100. 0 0 0 o.o 1250 .oo J3oo.oo 

) 

>l'SECNQ 5oOOG 
WATER EL=X5 CARD= 600,bOO 

) 
3265 DIIIIDED FLUIII 

32t!O c~uss SECTION 5,00 EXTENDED 4,50 FEET 

3470 ENCROACHMENT ::>TAT IONS= 2200.0 3200.0 T'l'PE= 1 TAKGET= 1 000 • 00 0 
5,00 34000 600050 o.o o. 0 006.86 o.30 () • 07 Oo03 590.70 

55800. 3328, 42222. IO 250, 2571, 7703. 6266. 11607. 718. 596.00 
l • 73 la29 5 .48 1,64 o. 070 0.030 o. 070 0.031 57 2, 50 2200.00 

0.000101 510. 51J. 460, 0 0 0 J.o 952.00 3200.00 



11~111111111~111 
OOBREAKOO 

1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 
/41v.-J 

tl4'--lf/,t?477o,..Jtt~~ /U 1/He-utrs 

/NM . I IU~o, 

Hlliii1111 · 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

) 

-----------

$ 15.22041 JOB lb2 -- HUD1006 
s•1s.23.4i jOB i62 ESTiMAiED TiME 

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

H A 5 P SYSTEl'I L O G 

DEGINN(NG EXEC - (NIT B - CLASS F 
EXCEEDED 

$ 15.28.02 JOB 162_~ND E.~X~E~C~U=T~l~O~N~••~---------- ------------~----- --------

JOB STATS - 204 CARDS READ 4,315 LINES PR(NTED 0 CARDS PUNCHED 0 PLOT BLOCKS 
---------------- --------- -----------

-----

5o35 MINS EXEC TIME 

------- --- - - ------- - --------~ J.f£c.-e. RIA."_~ ~ 13;.. ~-~ ~- _M~~-- !Jri~ ~_ke-d ~ 
-~ ~---~-~--- ~~ t-1~ 

------------ - -- --- - ---- - - ---- ----
., 'Yl" ~ ~ e... -

~---~ ~ 

________ ~ __ _;_ ____ -231,:~ el~~-- --4r-~ -~ ---~ 
Af_ __ fVl-_11 B~ . --~---------- ~ 

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

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

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

) 

) 

j 

) 

) 

) 

) 

J 

J 

) 

) 



) 

) 

) 

) 

) 

) 

) 

•••••••••••••••••••••••••••••••••••••••••••••••••• HEC:2 RELEASE DATED NOV ... 7f, UPDATED AUG1977 
ERROR CORR - 0!,02 
MODIFICATION - 50,51,52,53 

•••••••••••••••••••••••••••••••••••••••••••••••••• ~---- -

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

. ·•- . -----? _h__g~ C- a"' If 
• b,<J h ::;:- - · ;.__v 

. .. -----------~--- ---
/ 

C , 

. f ~ --- 1 ~t~~ Ai'.
1 ~~~E ,t g~AF ~g~N{-k~L ~~~~I ~¢"'c=J-flU~~.:.-0.:.v.::~:.:!5:.. t!: .. .::~:.'.N:. T:.., H_:M:;8._i;.,,:.,'1;;,~ .. ~-,;}-0~~-

0
-

07
. ·- -

T3 GRANDVILLE AND WALKER TOWNSHIP '- , 

__ . J 1 _. t C_t::IEC K _IN O __ ··---·-NI NV ___ _ IOIR STRT METRIC 

o. 2. o. 0ol -1 • 000000 o.o 
.J2 _NPROF ________ IP'._OT _ PRFVS XSECV XSECH FN 

1.000 o.o -1.000 o.o o.o o. 0 

.1:iVINS ·-·-· 0 ·---

o.o o. 
_WSEL 

o.o 
ALLOC IBW CHNf~ - ----- - --~ - --- ----- ----- -

o.o o.o o.o 

h-< c., ,:::,_v., + 5--f 
r-(..<ior sh,-f 

FQ 

o.o 
ITRACE 

o.o 

1:;- --7, 
I 

QT 9,000 11500,000 27200.000 318000000 38600,000 42200.000 33500.000 48700.000 55800.000 751000000 
f,fC o;rzo-- -- -u.rsu ·- ---·--o.o4o 00100 o.3'0'o-· ooo o.o--- ----- ··o~-,,.- --------.,-;u-- ------......,.o·· · 

-·---·--··-··SECTION 13 OF _,:_Q_E. FPl STUDY,OTTAWA COUNTY, 1974 ---
Xl 
GR 
GR ----GR 

13,000 
604,000 
588oJOO 

''580';-()00-
GR 576 .. 500 
GR 576. 000 
GR 5740500 - Gl<·-----seo. o<rn 
GR 588.!00 
GR 595.000 
GR 593.500 

XI 

Xl 

--- )(T 

Xl 

XI 

Xi 

xr· 
NC 

130001 

13.002 

l 3;.·0T1f 

13.020 

13,030 

13.040 

13·;0-so 
o.o 

4B, 0 0 0 
49 .ooo 

2')5,000 
2 4,J .'ll'-oo--

180,000 
599. 00 0 
587.000 
579.500 

290.000 576.900 
345.000 576.500 
395.000 575.200 

---44-s-;l)i:ro- ---- 581 ~ 000 
515.000 586,900 
575,000 590,000 
765,000 600,000 

o.o o.o 

555,000 
102.000 
210.000 
255,000 
305.000 
355.000 
405,000 
455.000 
520,000 
590,000 

1355,000 

o.o 
-- --- -----------~-------

o.o 

- - '7Y;U -- -

o.o 

o.o 

-0. 0 

o;o 
0,0 

o.o o.o 

. -- ir. v· - ·-· .. --·"0-0' 

o.o -----

o.o 

o.o 

-·o-;-o---
0, 063 

o.o 

o.o 

o.o 

0.-0 
o.o 

o.o 
596,500 
584.500 
577.500 
576.500 
576,000 
576,500 
56.leOOO- ___ _ 
589,5)0 
589,000 
610,000 

10.000 

20.000 

70.000--- -

100.000 

100,0JO 

soo.ooo 

--sou.ooo 
o.o 

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

0,0 
145.000 
215oOOO 
26s.ooo 
3is.ooo 
3650000 
415.000 
485e7:JO--o-
521,000 
615.000 

l 375.000 

OoO 
596.000 
582.500 --s,,.ooo 
576.600 
575.000 
578.000 

---5r,2.zo-t1-
590.ooo 
5aa.ooo 

o.o - ... · .. - .------

10.000 10.000 

-- -- -------

20.000 

7Q~OOO ---

l 00~ 000 

100.000 

200.000 

-zuu-.ouu- . 
o.o 

20.000 

-rrr.ooo· 

100.000 

100.000 

400 .occ 

4 u-o ;uuo .. 
o.o... 

o.o 
180.000 
225.000 

..... "275'~'000 
325.GOG 
3750000 
425.000 
495. 000 
525.000 
650,000 

o.o 

o.o 

o.o 

o.o 

o.o 

OoO 

c.o 

o.o 
o.o 

OoO 
590,000 
581.000 
sni.SOO 
576.900 
574,000 
579,500 
583,500 
595.500 
590.000 

o.o 

o.o 

o.o 

o.o 

o.o 

o.o 

n n 
UoU 

o·.o 
o.o 

o.o 
190,000 
230.000 

'"21:Jl)'."'Olll, . 

335.00G 
385,000 
4300000 

· sos. oov· 
555. 000 
740,000 

OoO 

o.o 

o. 0 

o.o· 

o.o 

o.o 

n n uo., 

o.o 
o. 0 

) 



J 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

XI 13. 100 o.o o.o o.o 600,000 200,000 400,000 o.o o.o 0,0 

lU ~2.:lJl ~ ~ ~ 1700 • OQ.Q ____ -1~M.Q __ -· 1400. 000 ____ _ .o.o_ __o_._o Jto lL __ _ 

SECTION 14 OF COE FPI STUDY, OTTAWA COUNTY, 1974 
--------- -

XI 14.000 55, O 00 270,000 625,000 1900,000·- 1600,000- 1800,000 0,0 ··---o;o- - -- --- --o-. 0 

GR 610,000 -1980,000 600,000 -130,000 600,000 -130,000 600,000 -130,000 600,000 -130,000 
GR 5,;,7.000 0 ,:) 594,000 70,000 589,000 150,000 590,000 190,000 593,000 270,000 

__ §R __ s2s.;ioo _2.L4«000 .. :;24 • QO O 278,000 se2. :;oo ______ ~._oog _ ___ 5681!H!Q ~Q_!u_OO..Q ____ . 5851000 ____ 3.LOLO~ 
320,000 579,000 330,000 GR 580,000 578,000 

GR 578,0:)0 377,000 577,500 400,000 577,000 
GR 575.200 470,000 575,000 480,000 575,200 

_ !,R _57 _h (!.Q..Q__ -- ~JL&.Q_O -· 576,000 sso.ooo . .576.SQO 
GR 583,000 600 ,00'.l 587,200 609,000 588,000 
GR 591,200 649,000 591,500 6660000 5900500 
GR 5920300 740,000 5920600 7500000 5960000 

~ _ _G_R ____ 590, 000 ___ . 960. 000 ____ -5.9_0, 000 1225.ooo .. 600o~_Q 
NC OoO 

X1 ____ 14o10Q_ __ 

XI 140200 
__ NC ______ ooo ·-· _ 

Xl 140300 
___ NC _______ ooo __ _ 

Ool20 o. 040 o.o OoO 

!l._o ___ _ll,~0~-- . ___ Jl..J)___ _ l ooo~.o'.l_o 

o.o o.o o.o 10000000 
0 , 0 _ ·- ---- 0 • 04 6 0. 0 -- ------- o. 0 _ 

o.o 
o_._o 

0,0 o.o 2200,0'.10 
____ .Jl.040 ___ OoO. _________ ooo ___ _ 

AT OTTAWA COUNTY- KENT COUNTY LINE (COE FPI STUDY,1972 

- ··x1 0,0 52,000 8000000 I 0900000 ··-·1800.000 · 
GR 6000000 -700,000 601),000 -700,000 600,000 
GR 590,200 100.000 588. 500 3000 000 5900000 
GR 5870000 500.000 5910000 540,000 586,900 
GR 583.400 ·· 590,000 ·- -- 5840000 6000000 583,400 
GR 583,000 680,000 587,000 700.000 5860500 
GR 589,300 8000000 583,000 8200000 5830000 
GR 575.500 920,000 575,800 9350000 575, 3')0 

350,000 577,500 
420,000 576,000 
500,000 575,000 
SbO,_OQ_(L _ _ _ 580.500 
611,000 589,500 
6950 00 0 5950700 
777,000 595,000 

1325.1.000 -·· _ .600 .ooo 
OoO OoO 

900,00J) -- 1000.000 

8500000 9'.10,000 ___ o.o ________ OoO __ 

8000000 
o. 0 -

1700,000 
__ _________ ooo 

X-SECTION Cl 

10000000 -roiro.ooo 
-700,000 t>00,000 

350,000 590,800 
550,000 586,500 

·611.000 - - . 584, 500-
7300000 5880000 
830. 000 5800000 
950,000 576,000 

360,000 
450,000 
510,000 
570.~ 
61 •• 000 
724,000 
800,000 

_ _ Z •-75.o..0..0. 0 
OoO 

__ Q.,.JL_ 

o.o 
__ o_._ Q_ -

... 

o.o 
o~o 

o.·o 
-700,000 

400,000 
581,000 
-620~000 
750,000 
860 o 000 
960 o 000 

GR 57'7;000 1000.000 580,500 1(>20,000 -- 580, 500· - 10300 ooo· · · sea.ooo- -· 1 o"5o oo·o 
GR 5910500 11100000 588,200 1120.000 5880700 1160, 000 591,500 11750000 
GR 592.600 1325,000 590.000 1450,000 5890000 tsoo.ooo 5890000 1550,000 
GR 600oO'lO 2440,JOO 610.000 2990,000 o.o o. 0 o.o o.o -,fl: OoO Ool50 - o.o .. OoO ----·- -----ooo· 0~ (I . - - o·;o-- OoO 

______ ABDUT _ _gQ.Q_Q___I"!_ _D~~_!,_f ~-:.!J BRIDGE (COE FPI STUDY.1972_ X-SECTION _[!J_ __ 

Xl 0,500 39,000 500 • 000 830,000 2750,000 1600,000 2300,000 o.o 
GR 6070000 120 .ooo 589,500 160.000 5870800 200.000 590,000 2700000 
GR 5910100 400,000 5880000 420,000 588.500 450.000 591,500 4750000 
Gij 583.ooo - -··s20.ooo·- 578,000 53 0 o 00o·· . 57?.oiro· 54 u~ ·o ITT> - 5,6-.au-«> 5600000 
GR 5760400 580 0001) 5760 800 630.000 577,800 650.000 578.000 680,000 
GR 579.000 7500000 579.800 7800 000 5840000 782.000 588.ooo 8100000 
GP 5910500 850,000 595.200 875,000 593.000 9000000 594,500 1 OOOo 000 --GR ___ -58900·00 ··nn·o oooo · -- sa8oiloo 1050,000 -~,.o~ IT0-0-;lJolr --s-so~-sITT> JJ50,000 
GR 5860000 13000000 586.500 1400,000 6000000 2180,000 6100000 21900000 
NC OoO o.o o.o 0,300 o.500 OoO o.o OoO 

I FT D/S OF M-11 BRIDGE (COE FPI STUDY, 1972 X-SECTION l) 

VI , n nri 65,r)OO 370,0CO 920 o 00 0 2600,0)0 2100.000 1990,000 OoO 

578,000 
575,100 
573,400 

_ 5JlL. 50_0 _ 
591,000 
595,500 
594,000 
JU.O...OJ> o 

OoO 

__ o_ .... <L 

o.o 
__ Q_._Q. 

370,000 
460,000 
530,000 

. .578.00J). 
625,000 
7270 000 
9000 000 

3az.5.oo.o. 
o.o 

g_. Q 

o. 0 
______ ooo_ 

o.o o.o 
_Q_,_Q_ - ··--- ... ___ o_o o 

o;o 
-- - - - - ·o~ o. 

600,000 -700. 000 
587,400 450,000 
584,000 583,000 
559~·000 6so;crno · 
5880100 780,000 
576,000 900,000 
575,100 970,000 
59·2·;2·0 0 ·1090.·ooo 
593,000 1200. 000 
5910000 1750,000 

OoO o. 0 
OoO 0;11 

o.o o.o 
5910500 3500 000 
590.800 soo. 000 
5770000 57\l.-olJO 
5780200 7000 000 
5940500 8300000 
5940000 10200000 
56~.700 12·0-CJ,71110 

OoO OoO 
o.o OoO 

o.o o.o 

) 

) 

) 

) 

) 

) 

) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

I 

) 

J 

I 

X3 IOoOOO O.O 
GR 610.uoo 100.000 
GR 593.100 4100010 
GR 5860900 4600000 

---GR 580.900 545oOOO 
GR 5790900 590~600 
GR 5810000 650.000 
GR 5740600 7380000 

-- GR--- 574.500 ---- 815.ooo-
GR 5920000 8700000 
GR 612.100 J5o.ooo 
GR 6100000 1200.000 

--GR-- 6os .ooo-- -rrso~-- --
GR 5910600 2000 • 000 
NC 00013 00013 

o.o 
611 oOOO 
59)0900 
587.400 
5780900 
580 • 400 
5800900 
5760300 
575.900 
5920000 
6100300 
6090900 
5970800 
5890400 

0.013 

o.o 
250.000 
41 5 o OJ 0 
474. 000 
S64.ooo 
6l 80000 
660,000 
775 • 000 

-~8200000 
875,000 
975.000 

1300.000 
1800,000 
2osooooo 

o.o 
----- ----- ----------- -- --- -- ---- - --- ------------ -----

OoO 
6l2ol00 
5860800 
5850000 
579• 300 
5810800 
578,900 
575,900 
-570~--
5900900 
6110000 
6080900 

- 5960aoo 
590,000 

OoO 

o.o 
370. 000 
420,000 
4950000 

--570.000 
6240000 
708,000 
785. 000 

o.o 
5930500 
5870000 
5840500 

-- S7<Jo7oo 

s~--cffio ___ -

580.900 
5760000 
5760500 
581,300 
593,900 8850000 

1000.000 
1500,0JO 

-1-sso.ooo -
2100.000 

o.o 

610,800 
608,000 

---,93.000 ---
590 ,400 

OoO 

6100300 
3700000 
425.000 
5000 000 

-- 1,7 s. lfOl)-
634 o OO O 
720.000 
795.000 

- 85 s.- >lmr -
9200000 

t050oOOO 
1 7-l OoOOO 
1"90lr-. -uou-
2150o000 

o.o 

• 0/5 FACE OF M-11 BRIDGE. PIERS WERE INCLUDED IN GR CARDS 

XI lol'JO 530<.00 3700000 9200000 
Bl 9,000 -- 100,000 610,000 610,000 
BT 920,000 612.100 6100300 9200000 
BT 610,500 0,0 10000000 6110000 
GR 610,000 100,000 

-- GR -- - 586.500 -420~000 ----
6120100 3700000 

-61 00300 420 oOOO -----
GR 585,500 495,000 610o 300 4950000 
GR 581.000 545,000 5790000 5650000 
GR 579.800 575.000 580.500 615oOOo ~--crro.31Ju--- -~-;mro-- 6100300 6500000 ---
GR 610,300 720 • 000 6100300 7250000 
GR 6100300 7950000 610o300 8000000 
GR 581,000 855.000 

-7;1< 5920000 875.ITTH,--
5920000 8650000 
591.000 890.000 

GR 6100500 975.000 611.000 1000.000 

lo 000 
3700000 
6120100 

OoO 
5930500 
61 Oo 30"!> 
610. 300 
579.500 
5810800 
58loOOO 
575,500 
7960000 
5920000 
S94oolf!r-
510. 500 

loOOO loOOO OoO 
-612.1:00-- 612.100- :no.l!oo 
6120100 9500000 6120100 

11000000 6100500 o.o 
3700000 5930000 4100000 

-42~0 -S86o500 425~000 
5000000 584.000 5000000 
5700000 6100300 5700000 
625oOOO 5s1.ooo 635.ooo 
6500000 --- 5790000- 70"5.lJOO 
725,000 575,000 735.000 
80o.ooo 5740600 810oOOO 
8700000 610,300 870.000 vzu.--uoo------ 612. 100 ------920-o lJOO 

1100.000 OoO o.o 

- --- ---075- -FAcroF-IFTI -BJ<o-=mrn WATER MARKS( REF: TECH APPENDl X-COE FPT-TIUl)Yl ____ --- ---

YEAR PEAK FLOW AT GRANO RAPIDS GAGE 
-- - - --- --- -- ---,--g-41, --- -- 4zzcro-- -- - ----- ---

1947 38600 

--------i-'161J- -- --:naui:.-------- ~--

HIGH WATER ELEV AT BRIDGE 

---- l'itrz .,er 
601 ,46 

600.40 

1950 

1933 -

1 .200 
o.o --,r.rzu-

27200 

-1 rs-o<r 
599000 

------ -------sg-z-;37 

XI 
X2 

--NC 

XI 1,300 
- --,r~ Tir;-o--cru- ---

GR 6100000 
GR 5930100 
GR 5860900 

----GI, -- -SSV.91ro--
GR 579.900 
GR 5810000 
GR 5740600 

--~----- 5740500 
GR 5920000 
GR 6120100 
r..t'l ,,. , n nn 

o.o 
o.o 

-- - -u.--i 2U ---- -

o.o 
o.o 
0.035 

o.o 
o.o 
u.a 

65,000 3700000 920.000 
---u-;u---- o.o o.o 
1000000 6110000 2500000 
410,000 5900900 4150000 
460.000 587.400 474,000 
545.0-U-O- -- -- - 5 78. 900 564• 000 
590.600 5800400 6180000 
6500000 5800900 660,000 
738,000 576,300 7750000 
s1s.ooo-·- --STs.goo s20.ooo 
870.000 592.000 8750000 
950.000 6100300 9750000 

1200.000 6090900 1300.000 

56oOJO 
o.o 
u.a 

1.000 
-i,. u--

612. 1 oo 
586,800 
5850000 
579.30U 
58lo800 
5780900 
575.900 
57f>o31,Q 
5900900 
6lloOOC 
6080900 

56.000 
o.o -------v.-o -- -

560000 
1.000 --o--.v 

loOOO loOOO u.--u- -- o-. o--
370o O 00 5930500 
420,000 5870000 
495,000 584,500 

--s,u;--0-0-0-- -------s--rg.,uv 
624,000 5800900 
7080000 5760000 
7850000 576,500 
~.,JOl,- --- -- --s-irr.-:!OU- -
8850000 5930900 

10000000 6100600 
1500oOOO 608,000 

Oo 0 
OoO 
o.o 

OoO 
6T2ollJO 
370,000 
4250000 
500.000 
57So000 
6340000 
7200000 
795. 000 
ass.ooo 
920.000 

1050.000 
17000000 

6100300 
5930 400 
5870000 
580,700 -579;no 
se1.ooo 
5750000 
5760000 
~ll>l> 
612,100 
6100500 
606,800 

-59r.g0l)--
605,000 

OoO 

o.o 
6rz-.100 

o.a 
o.o 

5900500 
5870500 
5810000 
6100300 
581.000 
STI>olJOlr 
5760200 
5760200 
6100300 
61--z-.roo 

OoO 

OoO 
OoO 
o.o 

OoO 
6120100 
5930400 
5870000 
580,700 

-579.700 
5810000 
5750000 
5760000 
59201-00-
6120100 
610.500 
6060800 

o.o 
3900 000 
4300 000 
530• 000 

--579. 000 
645,000 
725,000 
80000oo 
81>4"-lrOlr 

'920,000 
I 1000000 
17040000 

-T95lJ,---u-olr-
224 So 000 

OoO 

OoO 
6 J«:r.-300 
975.000 

o.o 
4150000 
4-g-i,;-o-01) 
530.000 
5750000 
6450000 ---n-u.i,oo-
795,ooo 
840. 000 
875. 000 
gs-c,-.-oo o-

Oo 0 

o.o 
OoO 
o.o 

Oo 0 
o.o 

3900 000 
430oooo 
5300000 
579.V0-0-
6450000 
7250 000 
8000 ooo 
86•.--uoi, 
9200000 

1100.000 
17040000 

) 

) 

) 

) 

) 

) 

) 

) 

J 



GK 
GR 
EJ 

605.000 
591,600 

o.o 
i750.000 
2000,000 

o.o 
597 • 80 0 
58'1,400 

o.o 
i 800 • 00 0 
2050 • 000 

o.o 
596. 800 
590.0llO 

o. 0 

i850.000 
2100.000 

o.o 
593.000 
590,400 

o.o 
i900.000 
2150,000 

o.o 

j *Pf<OF 1 

) 

) 

) 

) 

) 

) 

) 

) 

} 

CCHV= OolOO CEHV= 0.300 
*SECNO 13,000 
2096 WSEL NOT GIVEN,AVG OF MAX,MIN USED 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
0 OLOB OCH. OROB ALOB ACH AROB .. ---VOL 
TIME VLOB VCH VQOB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR iTRiAL iDC iCONT COHAR 
------- -·- --------- --- ------ ----~ --------

3720 CRITICAL DEPTH ASSUMED 

QLDSS 
TWA 
ELMIN 

BANK ELEV 
LEFT/RIGHT 

SSTA 
TOPWil ENOST 

________ SECTION 13 QF __ COE FPL_STUOY_LDTTAWA COUNTY~ 1974 __ 

i3,00 7,66 581.66 
11500. o. 11500, 

-------~_Q_ _______ o.o --·-·-11.21_ 
0 .014891 o. o. 

_ *SECN0_13o001 __ 

58io66 
o. 

_Q__.__Q 
o. 

3301 HV CHANGED MORE THAN HVINS 

________ 13000 .. 
11500. 

o.oo 
0,008452 

*SECNO 13.002 
13,00 

11500, 
o.oo 

0.006693 

8.42 582,42 
o. 11500. 

o.o 9.33 
10. 10. 

8,79 
o. 

o.o 
20. 

582,79 
11500. 

---8-;61i 
20, 

o.o 
-o. 

o.o 
1 0, 

o.o 
o. 

o.o 
20. 

o.o 
o. 

0.120 
0 

o.o 
o. 

0.120 
5 

o.o 
o. 

0,120 
2 

583o6i 
1026. 
0,040 --7 

583,78 
1232. 
0,040 

0 

583,95 
1330, 
0,040 

0 

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

9.46 
o. 

o.o 
584,35 

1520, 
0,040 

1,95 
o. 

\)._l_!;iQ_ ... 
0 

1,35 
o. 

0,150 
0 

o.o o.g 
o. o. 

. Q~Q_ ____ ___ !:!_74. 00 .. 
o.o 262.65 

---- ~- ----

596.00 
595.50 

__ 227ill 
490,46 

0, 11 0,06 596.00 -o-;-- -- o. 595,50 
0.036 574,00 225.24 

0,0 27 1 , 52 496,76 
- -- . -- ··-··------ -- ------- ------

lol6 
o. o • 150 - . 

0 

0.15 0.02 
1. o. 

0.037 574,00 
o.o 275,95 

0,03 
lo 

574,00 

596.00 
595,50 

223.57 
499,51 

•SECNO 13,010 
13.01 

11500 • 
o.oo 

0;004472 - --=,-o. 

583,46 
1 1500 • 

7.57 
70-; 

o.o 
o. 

o.o 
-70. 

o.o 
o. 

0.120 --2 ------o-· 

Oo89 
o. 

0.150 - - 0 

0,38 
3. 

0,039 --•• 0 - - 284,54 

596000 
595.50 

220.18 
5-04;72 

* SECNO 13,020 
SECNO ~o~E~P=r=H~- CWSEL CRlWS ··--· .. W :,r.,L~ 
Q OLOB OCH OROB 
TIME VLOB VCH VROB 

_ SLOPE ____ XLOBL__ _)(b_C_H__ _ XL08R 

13,02 
11500, 
--0 .-01 

0.003269 

10.02 
o. 

0~0--
100. 

*SECNO 13,030-
13,03 10,41 

11500, o. 
OwOl O.O 

584,02 
1 1500 • ...... ··r.-Effi--

1 oo. 

584.41 
I l 500, 

6,42 

0,0 
o. . -0.0 

100. 

o.o 
0, 

o.o 

ALOB 
XNL 
ITR IAL 

o.o 
o. 

0.120 
0 

o.o 
o. 

0,120 

EG 
ACH 
XNCH 
IOC 

584, 75 
1680. 
0,040 

0 

585.05 
1792, 
0,040 

HV HL OL•~-BANK.ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN EUUN SSTA 
ICONT CORAR TOPWIO ENOST ·- -- ---

Oo73 0,3B 0,02 596.00 
o. 7. I• 595,50 

Cf~ P.ro -··o-.~-- 574.00 - ~~"'39 
0 o.o 268074 506,13 

----- --~------ -- - - ------ ---·· 

0 ,64 0.29 o. 01 596,00 
o. 1 1 • 2. 595.50 

0,150 0.039 574,00 215,46 

59j.900 
605.000 

o.o 
i950.000 
2248. 000 

o.o 



) 

) 

) 

) 

) 

) 

) 

0 .002'671 l O O • 1 00 • 100. 0 0 0 

*.SECNCII 13.040 
l:'.!1. 04 11.42 585.42 o;c> o,.o 5,8$.89 0o47 

ll!iiOOo Oo I 1 500 o (). o. 20900 o. 
<llo03 o.o So50 o.o o., 120 00040 0.150 

2 0 0 ____ j!.~1.635 -----·· 5000 _ __ 400_. __ _20(). ----- -· -

•SECNCI 13.050 
13005 12.01 586007 OoO Ooo 586.47 Oo39 . - ·---ni:,oo;--- -----o~-- - -Tl!',oo-;--- ---4:,-;-- - o.. 2283.- ·--i,-;-

0 • 05 OoO 5o04 o.a o., 120 0 • 040 0 • 150 
0.001235 5000 40oo 2000 2 0 0 

---~--·- ---- -- ------ -

0<SECNCl 13. lOCI 
13.10 12080 586.80 o.o o.o 587.13 

-~lc;lc..;5000 o. I 15000 11.oe ----- _o.1!' ____ ···-4-;oo o. 0o 25020 
i:r; ,o----- o.; 120 o. 0-6'3"' ---

00002290 6000 4000 20 o. 2 0 

*SECNO L3 0·2c>e1-

3265 CllVIDED FLOW 

-sEl:NO 
Q 
Til~E 
SLOPE 

1.3020 
11!500. 

---1,.rg 
00001093 

-·uEPTFI. 
OLOB 
\ILOB 
l(LOBL 

15.08 
o. --- ---o o ll- . 

17000 

ii' SECmT- I 4 .,r 11) -----

3265 DIVIDED FLOW 

·-cwsEC: -·· CIHW-s-· - - 'li'Sl~--7:-G'-
QCH QROB ALCl8 J,CH 
VCH VROB XNL )(NCH 
XLCH ____ __25!:0B•R ITIHAL _ _!I[)_<:_ 

589008 
11490. 

''3o'SB·-
1400, 

o.o o.o 589.28 
10. o. 32110 

o;-22- - ---~•~----o. 063 · 
1200. 2 O 

SEC1rION 14 OF COE FPI STUDY• OTT,~WA COUNTY, 1974 

1 ·~ • 00 1 7, 12 590,52 o.o ll • O 590,65 
·--rr.Sll' 0 •. -- -------i,.-- ff462. - . ZT• . -- ----6r. - - -39BT.--

i0.36 Oo27 2,87 Ool5 0, 120 0,063 
00000555 1900. 1800, 1600, 2 0 

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

•SECN1D l4o 101) 

3265 DIVIDED FLOW --------~- ------ -----

l 4 o I 0 17 • 45 5900 85 o. 0 0.0 !590.97 
11 500 • 17, 114460 3 7 • 91, 409B, 

0.46 Ool9 2o79 0 • 16 00120 0,040 
lr.fflr0207 100 0 ~ - -romr.·-· ·gu-u.-- ·---~ -----u--

•SECNO _1 __ 4. 2010 - -- ----------------------

3265 DIVIDED FLOlol 

14020 17064 591004 o. 0 OoO !591.15 

Oo33 
Oo 

o.nro 
0 

ffV- -
AROB 
XNR 
I CONT 

0.201 
47 • 

-o; [51JI-
O, 

o. 131 
· 1·42,. 
Ool5C> 

01 

0 • l i:~ 
237,, 

0 o 120 -- .. ---o 

0 • 1 ,~ 

0. () 29 I • 51 5,06.97 

o._-1s2 <> .02 !;9l,;1Jo --
2~~- So 595050 

0o0 •~0 57~i.oo 2!13o 16 
Oo11) ____ 296.02 -· ~;09. U! 

) 

Oo57 OoOl 596,00 
-----4°1;,;-- -- ,. s9s.so 

0 oO•~O 57<1 • 00 .i!l 1 .86 
o.,o 291! • 73 !il Oo59 

) 

Oo<l'>6 () ,01 !i96o00 
) 

7lo 10. 595 • 50 
U~i!Cl,- - .. 57l•.mr-·. ,rro-;;ijC(I 

o.o 301.78 512,17 ) 

) 

ffL ·- ... -----m::IJSS -- -e iUIK. EL EV 
VOL Tw,~ LEF1r/RIGHT 
WTN ELl~IN SSTA ) 
CORAR TOPWID ENDST 

2,14 0.01 596,00 ) 

163, 21. 595,50 · --o-.-us,.----,,,...-.-ulT-- -- ·pn;-.as 
o.o 409 • 22 698,72 ) 

l, 36 0 • 01 !593.00 
3TT,- "'43. 5'91 .oo 

0,057 573 • 40 125.64 
o.o 691,38 1,230,23 

- --- --- -

) 

0,32 o.oo 593,00 
415, 59. 591 .:> 0 

0.0154 573 • 40 120038 
. -- IT .;·o- - . 728 • 24 l 233.51 

0 • 18 o.oo 593,00 



J 

) 

) 

) 

) 

) 

) 

) 

) 

) 

11500 • 
o.55 

0.000197 

22. 
o. 20 

1000. 

11428• 
2.75 
900. 

51. 
0.17 
850. 

109. 
0.120 

2 

41610 
0.040 

0 

293. 
0.120 

0 

508. 
0.052 
o.o 

74. 
573.40 
753 • 19 

591.00 
11 7 o • 1 

1235037 
---------- ---- ·- --------------------

*SECNO 140300 

____ 32.fl!L D_l Y_I_O_EO _ F_LO!II_ 

18•01 
36. 

o.o OoO 591 • 52 
- -- . ... ...... .. ....... -
~~- 1•~- ~£01• 

Ooll . -· &f,~ .I • 

---------· -----

Oo36 OoOO 
,t,:ra.t= ...,..., 
OOO• 77• 

l 4.30 
ii 500. 

__ _ o_._13 _ _ 
0.000234 

J)-----2_4_ 
2200. 

591 • 41 
ii369. 
_ 2of>5 
1100. 

OJ 2 3 _ --- 0 • 12 0 -- --- 0 • 046 Ool20 ---0 __ o. 05_L --~73 ,49 

593000 
591.00 

____u _1 "-4_~ 
1239009 aoo. 2 o o.o 823074 

___ '!<sEc_No • 0 

3265 DIVIDED FLO• 

_______ __s_Ec_l';g ______ DJ;l~TJ::t ______ C wS EL CR_l_W_S 
QROB 
VROB 
XLOBR 

WSELK E& HY 
AROB 
XNR 
ICONT 

___l:!L__ ________ OLDS$ BANK _l;_LJ;Y __ 
Q QLOB OCH 
TIME VLOB VCH 
SLOPE X~OBL XLCH 

ALOB 
XNL 
lTRIAL 

ACH 
XNCH 
IDC 

VOL TWA LEFT,R!GHT 
WTN ELMlN SSTA 
CORAR TOPWJD ENDST 

AT OTTA•A COUNTY- KENT COUNTY LINE (COE FPI STUDYo1972 X-SECTION Cl 

Ooo too5t> s<if;-i;t;;-- o.o o.o -591;19 0.13 0.21 0.01 
11500. 1330. 9696. 274. 25390 31900 8330 842. 1360 

o.s4 Oo52 3.10 0.33 0.120 o.040 0.120 0.050 575.10 
Q,-Q9_9_2J!2- JJ!O_OL_ ____ J-J_Q_Q__.__ __ l_QlHl. ________ __L____ 0 2 ___ _ o~o ___ 1609.29 

*SECN-0 .500 
--~-- ------- --- --~- ---

3265 DIVIDED FLOW 

589~30 
592.20 

-20.20 
__ _1 80 I ,._!;!!;! 

___________ _AIIOV_l' ___ ~__O__OQ__F_L_DLJ; Of' __ 1't-l l BR I OGE ( COE FPL_fil\,!Q_'l'__,_l-2_7_2_ 1C,_.-_S_E_C_ll ON D__l_ ____________ _ 

o.so i 5. 79 592.i9 o.u o.o 592.28 n nn u .u-,, 
11 500 • 244. 10213. 1043. 791. 4055. 2985. 

1 • 12 o. 31 2.52 0.35 0.120 0.040 0.150 
0.000162 2750~ -- - 2300e !600. 2 0 

--()--

CCHV= 0.300 CEHV= 00500 
*SECNO 1 oOOO 

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

32o5 DlVlDED FLOW 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEA= 610.30 ELREA-= 

m-cf.i'sof"--14--c.-11 BR lDGE (COE FPl STUDY,--7972 x-sE'.cT{C)N --lT-

1 • 00 
11 500 • 

1.38 
00000133 

--- • SECN-0 1 • 1-0 O 

1 s. 01 
o. --()--;1)-- -

2600. 

3265 DIVIDED FLOW 

s92.s1 o.o o.o 592.57 o.o7 
115000 Oo Oe 54640 0 • 

----~.10 o.o 0.120 0.040 o.1so 
1990. 2100. 2 0 0 

n •n 
U•41-0 

1208. 
0.048 
o.o 

0.29 
1521. 
0.047 

o.o 

n nn 
"'evu 
211. 

576.40 
1383.30 

610.30 

0=0! 
257. 

-5~7n4~.---SO -
492.38 

§90.80 
594050 

153086 
1728065 

612=10 
612 • 1 0 

4Tr-.35 -
920.00 



) 

) 

) 

) 

I 

) 

) 

) 

J 

3370 NORMAL BRIDGE,N~D= 9 MlN ELTHD= 610000 MAX ELLC= 612,lJ 

0/S FACE-OF M-.:.Tr BF;JOGE. PIERS WERE INCLUDED IN GR uRmr·--·--

1.10 
-~1~15000 

· 1 038 
0.000025 

1 7. 90 
o. o~ o· 
1 • 

• SECNOl.20Cf __ _ 

3265 DIVIDED FLOW 

592050 
11 500 • 

. -··2. J2 
1. 

o.o 
o. 

o.o 
1 • 

o.o 
o. 

0.013 
0 

592058 
4958. 
0.013 

0 

o.oa 
o. 

00013 
0 

o.oo 
15210 
0.047 

o.o 

0.01 
257. 

574060 
449088 

612010 
612.10 

·410.99 
905006 

3370 NORMAL BRIOGE,NRD= 9 MIN ELTRD= 610.00 MAX ELLC= 612010 

U/SFACEOF·M..;:Tr-·sR,-Hf GH WATER MARKS( REF: TECH JWPENDTX-<OE- Fl'T -STuovr-· 

YEAR_PEAK_FLOW_ AT_GRAND RAPIDS GAGE _HIG_ti WATER_ELEV AT_8RIOGE ______ _ 

1948 42200 602,70 
--~----- ----- ---

1947 38600 601. 46 

1960 _______ - 31800 - 5(f0";,.a·--·-

_1_~50 27200 

1933 11500 

·---- - --,-.~-----1,.<;1--o-·---s<r2.so- -- - o-;o•-------o.u 
11500, o. 11500. o. o. 

1,39 o.a 2,32 o.o 0.013 
0,000025 56, 56. 56. 0 --- - ----- ---- ----- --------- --------- --------

*SECNO lo300 

--· 32.,-s- "D IYI"DED . FLOY 

599, 00 

592, 37 

592.58 
4956, 
0,013 

0 

SECNO 
a 

DEPTH 
QL08 

--vi.-m,· 

CWSEL 
OCH 

··-VCFl 

CRIWS 
QROB 

--vROB"·-· 

WSELK EG 
ALOB ACH 

-- -TH4 Ee -- - ~-- XNCH 
SLOPF. XLOBL XLCH XLOBR I TRIAL IOC 

·--o.1>1J
o. 

0.013 

HV 
AROB 
XlilR" -
JCONT 

0 

- ·o.ucr· 
1528. 
0 ,046 
o.o 

HL 
VOL 

- "lffl<"" 
CORAR 

-- ·o.""llo··· 
258. 

574,60 
449084 

612.10 
612010 

410.99 
905.02 

OL055 
TWA 

-B::KTN 
TOPIIIIO 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

3495 OVERBANK ARtA ASSUMED NON-EFFECTlVE,ELLEA= 612010 ELREA= 612.10 

1, 30 
ITSOtr.-· 

1.39 
0,000102 

18,02 592,52 -o.-- - 1 l"SO"Oo ____ _ 
o.o 2.10 

1 • 1 • 

o. 0 
u. 

0,0 
lo 

o.o 
u. 

o. 120 
1 

592.59 
·---~5"6, 

0.035 
0 

0.07 --u.-
0.120 

0 

o.oo 
152"8"·· 
00046 
o.o 

0,00 612010 
. ----zsa-. -- 5T2o l 0 

574050 411.34 
492043 920.00 

- - ----- . 

) 

) 

) 

) 

) 

) 

J 

) 



·1 ·-· 
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) 

) 

) 
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---- ----- -- -------------------

-"'-"'-"' "'-"'"'--"'-''"" ... *-*-"'~ *. ~..._,.._._*--"--"'.!. "'-** .!. •••••••••••••••••• ··~--H EC2 RELEASE DATED NOV 76 UPDATED AUG1977 
ERROR CORR - 01,02 
wnnT~wrATTn~ - ~n-~t-~?-~~ 
, ... ...,._,LI I.'-"'' &'-I•• _,V .. -.1& ,.._,;c.,...-..,..,, 

----~~ ~~-•!-_*_~•-~~~-~~-!_~• ~~-•-! ~•_!_~ * •••• ~ ••••••••• * ........ . 

Tl 
I.2.. 
T3 

GRAND RIVER, KENT COUNTY, MICHIGANo JOB NO. HUOI 62-0104-007 
J_N__l_i:__J Al... Jl~_l_l;JL..S.VRf'_Al;__E _ ANAL Y,S_I S _BY -~ON.Y..fFU..illiL MJ;.THOD o 
GRANDVILLE AND WALKER TOWNSHIP 

JI I CHECK INO NINV IDIR STRT 

-10 • 3. --o. o. -1 .000000 

J2 NPROF I PLOT PRFVS XSECV XSECH 
- -- --- ---- ------ - - -• nnn - - --n-n - ---..,, .-.nn n n n.n ceuuu uou -.1.•vuv uou 

•PROF 2 

CCHV= OolOO CEHV= 0.300 
*SECNO 13.000 ~,,...,,L .... L~~• .. ,.-.,- rl'\IC-11.1 ..... ,,.. nc 
CV7U -~~~ ~u• ~-•L1,9~VU ur 

SECNO ---DEPTH- - C'illSEL 
0 OLOB OCH 
TIME VLOB VCH 

__ 51.,_Q__i>_!a_ ___ XLOBL _ _211,.C:.!:I 

3720 CRITICAL DEPTH ASSUMED 

MAX,Mit-. USED 
CR 1ws· .-SELK 
QROR ALOB 
VROB XNL 
XLOBFI I TRIAL 

uou 

EG 
ACH 
><NCH 
JDC 

METRIC 

o.o 
FN 

o.o 

HV 
AROB 
KNR 

HVINS 

o. 0 

ALLDC 

o.-c,-

1-L 
VOL 
WTN 

_ __! C O_l'IJ _ _ _c;_oR~8_ 

SECTION 13 OF COE FPI STUDY,OTTA'illA COUNTY, 1974 

13.00 
272000 
~o 

O.Oi3078 

10,67 
o. 

o.o 
(l • 

•SECNcf T3,-0of-

584,67 584,67 
272000 o. 
- T4,56 o.o 

o. o. 

o.o 
o. 

··-o;-120 
G 

587096 
18690 
0.040 

i8 

3.29 o.o 
0. '). 

0. 150-- -- - 0 .o --
G ~ ~ ..... 

--------« 

(I WSEL 

o. o.o 
IBW CHNIN 

o. 0 

oco·ss 
TWA 
ELMIN 

cf.o 

ifANK ELEV 
LEFT/RIGHT 

SSTA 
_p,m:;;_T TQF'WlQ __ _ 

o.o 596.00 
o. 595.50 

574.oo··- -214;;66 
292.89 507.54 

) 3301 HV CHANGED MORE THAN HVINS 
.. -.- --- -- ~,,.. _._ 
ll•f4 :::u::,:::::,.rq. 

o. 27200. 
OoO 12o4b 

i3.00 
27200. 

o.oo 
0.007963 ___ _! 0 • =1~0~•~--

*SECNO 13.002 
i3.00 i 2. i 8 586 • i 8 

27200·. o. -··27200-.---- -
o.oo o.o llo74 

0,006587 20. 20 • 
------ ·- - -- --

$SECNO 13,010 
13.01 13000 5B7o00 

27200, o. 272000 

584~ 70 
o. 

o.o 
10. 

o.o 
o. 

o.o 
20. 

o··;.;·o 
o. 

0.120 
17 

o.o o. 
0.120 

2 

saa. 1 s ----
2183. 
00040 

5 

588.32 

#!1---;.;;-..
c ... .& 

o. 
00150 

0 

2.i4 
23170 o. 
0.040 0.150 

0 0 
- - --- --------- ---- ---- ---

o.o o.o 588075 lo75 
o. o. 2565, o. 

- "-..... - ----~~ -
Uel.U Ue\#7 

o. o. 
00036 574000 

()._0 291'033 

0.14 0.03 ----y;·· -- ------o--; --
0.037 574000 

o.o 299 .21 
-- -- -- ------

Oo39 Oo04 
5, 1. 

596.CO 
595050 

212.53 
509086 

~~L ~~ 

;;t":IJQ. ""' ·59s-;so 
211063 
510. 84 

596.00 
595050 

FQ 

o.o 
JTRACE 

o~o 
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) 

) 

) 

C 

) 

) 

) 

0 • 00 
0.004779 

*SECNOT3o020 

o.o 
70. 

SEC NO DEPTH 
Q GLOB 

_____ .IJ ME \/LOB 
SLOPE XLOBL 
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o.cr57·--- -s7r.-,ro 
o.o 095082 

593000 
591 oOO 

- 1zs;oo 
1230062 



j-

) 

) 

) 

) 

) 

) 

*SECNO 14. 100 

3265 DIVIDED FLOW 

14. l 0 
11 500. 

17. 49 590 .89 o.o 
40. 

o. 16 
~ 

OoO 591.0l 0.12 
18. ii442. 94. 4iiG• 247. 

Oo47 
o_.0002os __ 

0.19 2.78 0.120 0.040 Ool20 
j.Q_Q_Q.._ -- - ..lJ!.ruL, __ ___ ___.2_ ___ - 0 - -- . - - - _Q 

•SECNO 14 0 200 

3265 DIVIDED FLOW 

14.20 17.67 591.07 o.o OoO 591.19 
____ 1-1.SJlQ_._____ __ . ___ _2_2_.._ -· .. 1.L4.zh .. -----·- 53. ____ .1~------.!..l.1'2o ___ . 

o.56 0.20 2.74 0.10 0.120 0.040 
Oooo~195 1ouo. 900. 850. 2 0 

•SECNO 14.300 

3265 OIVIOEO FLOW 

1 4 • 3 O 1 8 • O 4 59 1 • 4-4-
1l500 o 37. 11365. 

o.74 0.24 2,64 
0 .000232 ____ 220.Q... .... _ 1 700. ____ _ 

*SECNO .o 
-3265 0 IV I OEO FLO* --- -- -- -----·-- -

SEC NO DEPTH CWSEL 
__ Q ______ QLOB ___ acH 

TIME VLOB ·vcH--
SLOPE XL08L XLCH 

o.o 
98. 

0.23 
. 80_Q_. 

CRIWS 
QROB 
VROB 
XLOBR 

o.o 591, 55 
153, 4297. 

0.120 0.046 
2 ---- !L 

WSELK EG 
ALOB ACH 
XNL XNCH 
I TRIAL JOC 

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

o. 12 
_ 3J!4 .. 
0.120 

0 

O • 11 
432. 

o.i20 
0 

HV 
AROB 
XNR 
ICONT 

0.32 o.oo 
4-21. 59. 

593.00 
591.CO 

l 19• 82 
1.Z»d.6_ 

0.054 57304-0 
--~- 732,16 

o.oo 593.00 Ool8 
JH . .!..o --o. o 52 
o.o 

._ -·· 75. 59 L•J!_0 

6. 36 -- -
693. 

0 .OSi 
_Q.._Q_____ 

HL 
VOL 

---WTN --· 

CORAR 

- --- -

573.40 116088 
760.66 1235.70 

o.oo 593000 -
1 oo. 591 .oo 

573.40 ii0.96 
828067 1 23~•-"Q. 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA-
TOPWIO ENDST 

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

AT OTTAWA COUNTY- KENT COUNTY LINE (COE FPl STUOY,1972 X-SECTION Cl 

o.o 16.59 591,69 o.o OoO 591 • 82 -- 0.13 0.27 OoOl 589.30 
115000 1340, - 9881; 2790 ·25620 31980 8470 - -l'fsoo - ----~ --s92-02cr· 

0.84 o.s2 3o09 0.33 Ool20 00040 0.120 0.050 575.10 -22.47 
0.000200 1000. 1000 o 1000. t 0 0 o.o 1616.59 1803.68 

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

*SECNO 0500 

__ 3265 OIVJOEO_ FLOW ___________ ·--------· 

ABOUT 2000 FT D/5 OF M-11 BRIDGE ICOE FPI STUDY,1972 X-SECTION O) 

- 0, 5-0 
11500 • 

lo13 
___ O_,_ 000160 __ 

15.81 592;21 
246. 10206. 
1),31 2.51 

2750 • _ -·- 2300 o 

CCHV= 0.300 CEHV= 
•SECNO _l oQOO __ .... __ 

o. 500 

3265 DIVIDED FLOW 

o.o o.o 
1048. 799. 
0.35 0.120 

160 o. 2 

592,"30 -
4062. 
0.040 

0 

o.og·· 
3002• 
0.150 

O_ 

. 0 • 48- o, oo 
121a. 212. 
0.048 576.4-0 

·- --- o. 0 _ 1385, 10 _ 

590 • 80 
594.50 

153.80 
1}'29, <;18 

) 

) 

) 



) 

) 

) 

) 

) 

3495 DVFRBANK AREA ASSUMED N0N-EFFECT!VE,ELLEA= bl0o30 ELREA= 

___ _!_!:_T D/S OF 1"1-11 DRIDGE (COE FPI STUDY, 1972 JC;=_?EC-t._l!)_~ I_) 

1.00 18003 
11500 • 0, 

___ uA9 ___ o.o 
0.0001:12 -2600-, --

_ *SECNO lolOO __ 

3265 DIVIDED FLOW 

592053 
11500, 
___g~J_Q -
19900 

o.o OoO !5i92. 60 Oo07 
o. O, 5475. Oo 

__ o_o o ____ 0.1_20 ______ 0.040 ____ 00_150 
2100, 2 0 0 

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

3370 NORMAL BRlDGE,NRD= 9 MIN ELTRD= 610,00 MAX ELLC= 612,10 

D/5 _ _f'A_CE___9!"__"1_--!_l __ !IB_1D_<;g_, __ PIERS WERE INCLIUe>_gi;i__t_N c.;R_ CARDS 

lolO 
11500 • 

1,39 
o, OOOIY2s 

*SECNO lo200 

17.92 
o. 

o.o - 1-.; 

-- --- -

592,52 
11500. 

2,32 --1-. -

o.o 
o. 

o.o -1~-

o.o 
o. 

00013 ----0-

592060 
4967. 
0.013 -- --0 -

o.oa 
Oo 

0.013 - - 0 

610.3() 

0.29 <). 0 l 
15320 .~580 
0.047 57•~-50 

Oo-O 49;2067 

OoOO 
1533, 
00047 - -o .-o-

0.01 
258, 

51'4o60 
4S0.ll 

612.10 
612010 

411.30 
92-0-oOO 

612010 
612010 

410095 
905-.27 

) 3265 DIVIDED FLOW 

) 

) 

) 

337ON0RMAL-BRi-;Jc;E~NR;Y£ -9 IITN--ETTl<D=-- 610000 MAX-ELLC=- - 612.10 

__ Uj'S_F_"-CE OF_M--1_!_ E3R.-HIGH WATER MARKS(R~'F~TgCt:l__APPEN0IX-COE FPJ STU[)'fJ _ 

YEAR PEAK FLOW AT GRANO RAPIDS GAGE HIGH WATER ELEV AT BRIDGE 
- -- -- --- -- - -- - - --- - --

1948 

- - -- ---- -- -- }g-4T 

1960 

1950 
- -- - - --

1933 

1 .20 17,92 
1T50cr.-- - - -o~ 

l ,40 o.o 
00000025 56. 

• SECNO I • 300 

3265 DIVIDED FLOW 

SECN0 
a 
T ,C 

DEPTH 
0L0B 
Hf r,= 

42200 

-:1a-o,ro -----

31800 

27200 

11500 

592,52 
1rsoo. 

2,32 
56, 

CWSEL 
OCH 
VCH 

602,70 

-- --oOT. 4o -

600,40 

599,00 

592,37 

OoO OoO 592060 -- -- -u-~ --- - ------ ·--u-.;--------4%0. -
o.o 0,013 00013 
56. 0 0 

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

CRIWS 
0R0B 
VR0B 

WSELK 
AL0B 
XNL 

EG 
ACH 
XNCH 

OoOB --o-. 
0,013 

0 

HV 
AR06 
XNR 

OoOO 
1sn.
o.04o 
o.o 

HL 
VOL 
WTN 

OoOO 
259,

~)74.60 
~,soo09 

612010 
o-i201 o 

410095 
905024 

()LOSS 
'fWA 
IELM IN 

BANK ELEV 
LEFT/RIGHT 

SSTA 

) 



J 

) 

SLOPE XLOBL XLCH XL06R ITRIAL IDC I CONT C• RAR TO~IIID 

3495 OVERBANK AREA ASSUMED NON-EFFECTlVE.ELLEA- 612.tO ELREA= 612010 

l •30 
_____ 11_5QO • 

1 .40 
0 • 000 I 01 

18004 592.54 0o0 
_____ o_. _ _ -11-500. o. _ 

o.o 2.10 o.o 
I • 1 • 1. 

-------

o.o 592,61 0.07 
_____ __o_,.___ ___ 5tt7. - _o_._ -

0.120 0.035 0o 120 
1 0 0 

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

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

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

- -- ------ -

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

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

0o00 0o00 
_ _1 s;i9_L ____ 2s9. __ _ 
0.046 574.50 

o.o 492,72 

ENDST 

612.,0 
-6_1_2_._J 0 
411030 
920000 

) 



) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

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

•••••••••••••••••••••••••••••••••••••••••••••••••• HEC2 RELEASE DATED--N0\1 .. 76 UPDATED AUG1977 
ERROR CORR - 01,02 
MODIFICATION - 50,51,52,53 

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

Tl CHECK FOR CONIIERGENCE 
T2 

·-T3- ---· -·orscAAR-GE ·-cf!,00 -sl"ARTnlG-ECEvATION 585 o 7 

.. 1 lCHECK 

=ro--; 
J2 NPROF 

lNQ 

2. 

IPLOT 

NINI/ JDIR STRT 
- -o;- o. o-. 0 

PRF\15 XSECV XSECH 

METRIC 

· o·-;-o-
FN 

7oOOo Ooo -1.00·0 -- o. o ----o;o-·· ---··o.··o ·---

•PROF 7 

-- CCHII=- ·-o • l 00 -CEHII= 
•SECNO 13,000 

SEC NC DEPTH 
a QLOB - -· .. --~-- ·- . ""VCO"B ·-

SLOPE XLOBL 

l)-~-30 0 

CIIISEL 
aCH · vcw·· 
)(LCH 

- - --

CRIWS WSELK EG HI/ 
QROB ALOB ACH AROB 

··-vROB XNL --------xNCF,-- -·-··"""XNR . 
XLOBP ITRIAL lDC ICONT 

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

SECT 10 N 13 OF COE FPl STUDY,OTTAIIIA COUNTY, 1974 

13,00 11,70 585.70 o.o 585,70 586,14 0,44 - · - · 1rs01r. - - --- . -·-o·.-· TTS"Oll-. - - - --~-- --------u-;--·-- ---n~. - ·o,; 
0,0 0,0 5,29 o.o 0.120 0,040 0, 150 

0,001446 o. o. o. 0 0 0 
-- -- - --- - - -- - - --- - ------ --

*SECNO 13,001 
13,00 11, 72 585,72 o. 0 o.o 586,15 Oo43 

11 500, o. 11 500 • o. o. 2177, o. ·c,~-oo- o.o "5;-28" --0~11- - -- - o-.Tzu·· •·· · -o.--u ~"ll - Oo ISO 
0,001437 1 o. 10. 1 0. 0 0 0 

HI/ INS a 
o·.o ···- ·· -

WSEL 

o;· --sas-; 100 

CHNlM ALLDC 

··· - o~-o 

HL 
VOL wn-r·--
CORAR 

o.o 

IBW 

··o-~ o- ··- -- <> ~ o 

OLOSS BANK ELEV 
TWA LEFT"UGHT 

--- cOITN -· - -- ··-·sST A -
TOF>WID ENDST 

o.o 596,00 ·o;· --- -- o;, 595,50 
o.o 574,00 212,60 
o.o 297, 18 509,78 

o. 01 o.oo 596,00 
Oo Oo 595050 

0 o<J3o --~.n-u 212·.-57 
o.o 297 • 24 509,81 

• -SECN0-,3-;.00"2·· ---· - ---- ------- -------- ------- - -- -- ---- - - - ·-· -·- ---- -- . 

13,00 11,75 585,75 0,0 o.o 586018 0,43 o. 03 0,00 596,00 
115000 o. 11 soo. o. o. 21860 Oo 2. Oo 595050 

o.oo o.o 5,26 o.o 0.120 0,040 Oo 150 0,037 574,00 212.51 
-. o·o OUT41 s··-· -- -zo-; 20. ""20; - - --- . -u- - -- - o-· 0 ·o·.o· ··297.37 509.88 

•SECNO 13,010 
·--1 3 .-o·r ·- 11.-so- -58'5,. 55··· - --u .--u · -------u .u-·------ ·sao.2s- o·.4-z - - -·oo"lll tr.·oo "596. 00 -

11soo. o. 11 500 o o. Oo 2218• o. 5. 1. 595.50 
0.01 OoO 5.18 OoO Ool20 Oo040 Oo 150 Oo039 574000 212029 

0,001353 70. 700 700 1 0 0 o.o 297082 51 o. 11 -·-~------ - -- - - --· -- ---· -- ------~- .. . . 

•SE.CNO 13,020 
",r-c ND DEPTH CWSEL CPIWS ii/SELK EG HI/ HL OLOSS BANK ELEV 

FQ 

o.o· 
I TRACE • o.o 

) 

) 

) 

) 

) 

) 

) 



7 
V 

) 

) 

) 

) 

) 

) 

) 

) 

) 

a QLIJB OCH QROB ALOB ACH 
Tl ME VLID• VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOOR !TRIAL IOC 

13.02 1;2.01 586. 01 a.a o.o 586. 41 
11500. o. 11500 • o. o. 2262. 
- o_.0_1 a ._o_ -- _ _ _s ~o__8 ____ .. o.o _______ o. tz_o Qtl.4-(L 

o.001271 100. 100. 100. 1 0 

---~SEJ:NQ _Ll_._Q_J_Q 
o. o o • o ·58 6-;. 53 13.03 1 2. 15 586.15 

11500. o. 1 l 5000 
0.02 0,0 4.99 

Q .001-201 1 oo_. __ lO!h 

*SECNO 13.040 
-------__ LhJl_'t___ .. J__2 LfL3 ___ -~~- . 

11500. o. l l 500. 
0.04 o.o 4.69 

0.00095c, 500, 400, 
---- - -- - -------

•SECNO 13,050 
13,05 13.03 587.03 

__ ____ 11500 ._ _________ Q_. _____ \ LS_QQ_. 
0 .oc. o.o 

o.oooa47 500. 

. -.S-ECNO 13. 100 
13.10 13,54 

11500. o. 
---~ -- ----· o.o -

0.001757 600. 

•SECNO 13,~0_ ____ _ 

3265 DIVIDED FLO• 

4,47 
400· 

587.54 
11500, 

4.22 
--400~ -

o. o. 
o.o 0,120 
lO_Q_L -_ ___g_ -

__ <u__!L_ 0!10 --
o. o. 

o.o 0.120 
200. 2 

a.a o.o 
__ _O_L __ o~ 
o.o 0.120 
200. 0 

--------

o. 0 o. 0 
o. o. 

o.o 0.120 
200. 2 

2303. 
0,040 

Q 

5Jj~_7_ _ 
2451. 
0.040 

0 

587.34 
Z572o_ 
0.040 

0 

587.82 
2727. 

_ _Q_._Qfi_3_ 
0 

______ _S_E_QjO .. _ DEPTH c•sEL CRIWS •SELK EG 
Q QL.06 QCH QROB ALOB ACH 
TIME VL.0B VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR JTRIAL Joe 

13,20 
11 500 • 

0.20 
----(:f~000982 

15.44 589.44 a.a o.o 
o. 11478, 22. o. 

____ o. o ______ 3,45 ______ o. 26 ---~.:>Jl 
1.100. 1400, 1200. 2 

__ *SECN0_14o000 _____________________ . ___________ _ 

3265 DIVIDED FLOW 

589,63 
3328. 
0,063 --o 

Al'<OB 
XINR 
l •CONT 

-- -- - --- -

0.40 
o. 

0.150 
0 

o.39 
o. 

Oe 150 
0 

0,3.4_ 
o. 

0.150 
0 

0,31 
_Q. 

0-_ ISO 
0 

0,28 
o. 

_l)_._l5Q_ 
0 

HIV 
lii'ios 
>C:NR 
JCONT 

0,18 
82 • 

o.1so - 0 --

VOL T•A LEFT/RIGHT 
•TN EL"IJN 55,TA 
CORAR TOP•IO ENDST 

------

0.13 o.oo 596 •. oo 
1 o. 1. 59fie50 

o. 0_3_9_ _ _57'l.._Q_!L __ 21.Z_OLOO 
a.a 298.44 510 .. 44 

0.12 o.oo- 596,:oo 
15. 2. 59!;.50 

0.039 574000 211 .. 72 
o.o 299001__ 5LQ., 74 

0 • __ 43 __ _ __ _Q__.J!_lL__-526,. 00 
37. 

0.040 
o. 0 

o.36 
__6L_ 

0,040 
a.a 

0,47 
85, 

_0.046 
OoO 

__ t-L 
VOL 
•TN 
CORAR 

1 oeo 
183. 

0,05'1,_ 
o. 0 

5. 595.50 
574.00 210 .. 74 
3(11,07 511 .. 80 

o.oo 596,.00 
_ . _ _ fl._ __ ._ 52JiQ O 
574.00 209,,85 
302.83 512 .. 68 

o.oo 596.,00 
10. 59l:i,50 

---~7~_~01.J~ 
306048 513,,78 

__ OLOSS __ BANK_ELEV 
TWA LEFT/RIGHT 
ELMIN SISTA 
TOP•IO EINOST 

0.01 
22. 

514.go ----437. 3 

S96000 
595.50 

194,20 
714,82 

SE-CTTCiN-1'4 OF--co1,·1=i:,r !iTUOY, OTTAWA COUNTY• 1974 _____ - -- -- -- . 

14,00 
115000 

-----0.38 
0,000522 

1.7,37 
24. 

·o~ 2'.l 
1.900. 

590077 
11436. ---2, 8 I - -

18000 

o.o 
39. 

o.f9 
1600. 

o.o 
83. 

0.120 
2 

590. 89 
4069, 
0,063 

0 

0.12 
211. 

o~I-SO 
0 

lo26 
343. 

-11~'0'58 
o.o 

Oo01 
45• 

5·~11 
718065 

593.00 
591,00 

- -T21~'75 
1232.C.6 



) 

) 

) 

) 

) 

) 

) 

*SECNO l4ol00 

3265 DIVIDED FLOW 

"f4• Io 
11500 • 

0.46 
--~0~•~0~02- 1115 

l 7.67 
23. 

0.20 
_Jtooo. 

*SECNO 14.200 

3265 DIVIDED FLOW 

591~-07 
11424. 

2.74 
1000__. 

o~o 
54. 

0.18 
900., 

o.,o 5911,19 0.12 
11,3o 4ll 73. 3050 

0.120 0 • 040 0.120 
2 __ o -------- o 

14 • 20 17 • 85 591.25 o.o o.o 591.36 0.11 
• 11500. 27. 11405. 66 .. 131 • 4:232. 364 • --o .5 e · o. 21------- -z--.-69 ___ -- o. 1 ~r----~ 20 o .041Y- --- o.T~-
o. ooo 1 s6 1000. 900. e50. 2 o o 

*SECNOI i4-300 -------------- - ------- --- -------

3265 D>IVIOED IFLOW 

---- - ----14:. 30-- --rs~ --- -·s-g- r . -1:-0 -- - --·o;-o-------cr-;o-----s,n--;,ir-----.,-~ n,-
11 so o. 43. 11341. 111. 172. 4352. 493. 

o.76 0.25 2.61 0.2• 0.120 o.046 0.120 
o .ooc1222 ____ 2200. _____ 1700. ____ 800. ____ 2 _________ o _____________ o 

*SECNCI .o 

o.-:Jo 
445. 

0.054 
---· o. 0 

0 • 17 
541 • 

11;-~·-· 
o.o 

o-.oo 
61 • 

573 • 40 
76_1 .43 

0 .o,o 
77' • 

573.4,0 
797. 7'4 

59,a,;-oo----
59ll • 00 

116 .. 83 
1235,.73 

593 • 00 
591 • 00 

--YT4• 03'-
1237. 48 

· --«r.:!4- - -- ,r;1:ro---- -59'3.oo-
724. l 0::1. 591 eOO 

0,051 573.•~0 108..39 
0.0 846.03 1241 • 00 

3265 O IV IDEl'>.FLOW ------- ------- - ~ ---- ------- - ------

SEC NO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANI<: ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/IUGHT 
TTiolc-- - - - - ··11c rn,-- -- ·vcH ---· VROB XNL XNICFr- ·----~ _--vTN ___ ~cL"lfTJ;r----· ---S'STA -

sL o PE X,LOBL XLCH XLOBR l TR II AL J01C lCONT CORAR TOF'W IO E:NDST 

---•·------------------ ------ - ---

AT CTTAWA CQIUNTY- KENT COUNTY LINE (COE FP'I STUDY, 1972 X-SECTION Cl 

O.O 16• 74 'i9I ,84 0,0 C,O 591.90 
Tle5'0o-.;---· ---r3gu.- --- --..aUT.- ---~.- ----zo1:n.- --- J~ Z4 1 • 

o .87 0.52 3.02 o.33 0.120 Cl • 040 
0 • 000265 1800• 1000. 1000. 1 0 

*SEC NO , 500 

__ :326_5 QIV_ID~[) FLO_III ----- ---- ------------------------

-·32;~-
0.120 

0 

0.25 0.01 
1ra7.· - .-,J'fi' -

0.050, 575.10 
o.o 1655098 

Aaou1r 2000 FT D/S OF M-11 EIRIDGE (COE FPI STUOY,1972 X-SECTJON Cl) 

-- -·o;so· 
l l 500 • 

l , 16 
0.000154 

-rs·.94 ---s'IT. -:r11, -
261 • 10167, 
Oo31 2o46 

2750. 2300. 

CCHV= 0 • 3010 CEHV= 0 • 500 
*SECNO loOOO 

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

3265 DIVIDED FLOW 

-- -- ·CJ. i:r 
1 07 ;;~ • 

o. '!5 
1600. 

·;u---···59z. 42 - -- --- lT i 0 e-·-
643. 4103 • 3093 • 

0.120 0 • 040 0 • 150 
2 0 0 

1) .-r.:, 
1266 ... 
0 • 04fl 

0 • 0 

0- .--o-o-
2 t 7. 

576 • 40 
1395 • 04 ---~ 

589.30 
-S9Zi20 -3•~- 73 

l 8l!h 19 

-s~-~ 
594,50 

153• 51 
1737• 29 

) 

) 

) 

) 



) 

J 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

3495 OVERBANK AREA A~SUMED NON-EFFECTIVE,ELLEA= 610,30 ELREA= 610,30 

______ .. .J.. FT D/S C.F M-11 BRIDGE (COE FPI STUDY. 1972 X-S~C.:JUlM.1l. 

1,00 
11500. 

_____ L42 
0,000128 

18.14 
o. 

__ O ._Q ..... 
2600, 

592,64 o.o o.o 592,71 0,07 0,28 0.01 
11500, o. o. 5532. o. 1586, 26• • 

2tiU;L __ o~--- J.J.2.0. ____ -..ll_._g4JL ___ (hl50 ... _0,04.7 __ 57!h50 
1990, 2100. 2 0 0 o.o 494,28 

612,10 
612el0 

½1..l .. 0.4 _ 
920,00 

__ *SECNO 1.,.100 --·· 

3265 DIVIDED FLOW 

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

3370 NORMAL BRIDGE,NRD= 9 MIN ELTRD= 610,00 MAX ELLC= 612.10 

_ D./5 .. FA~la . ..QL_M_-_l..! .. BfUPGE_, . .f' l.f;.8.~~ERE __ HLCLUO_~ __ l!-4 GR _C/118 OS 

1.10 
11500 • 

..... L•~--
0,000024 

18, 03 
o. 

o.o' --f ~ 

*SEJ;NO 1,200 __ _ 

3265 OIVIDED FLOW 

592,63 o.o o.o 592,72 
11500, o. o. 5019, 

2,29. ____ 0vt_ .. __ ..J)v}lL ___ 0.01:, __ 
1. 1. 0 0 

o.oa 
o. 

0,013 ... ·o 

3370 NORMAL BRlOGE,NRD= 9 MIN ELTRD= 610,00 MAX ELLC= 612,10 

o.oo 
1586, 
0.,0JH 
o.o 

0,01 
264, 

57_~0. 
451, 51 

612, 10 
612,10 

.. ~lQ.o.72 
906,42 

l//_$ __ f_As;:1;: _OF_ !-1--.! l. !'IR..._--:-..!il§l:LWATER MARKS( REF: TECH _APPEl'lQ! X-_CO!c _j'P J_.S.I UJ)'(L _ 

YEAR PEAK FLOW AT GRAND RAPIDS GAGE HIGH WATER ELEV AT BRIDGE 
-----·--- ------ ----~---------------------~------------- ---- --

1948 42200 

1947 --386')0 

··- 1960_ _ 31800 

1950 27200 
- --- ---- - ------ - ---· 

1933 

1,20 18,04 
11500, 0, 

1,43 o.o 
0,000024 56, 

*SECNO 1,300 

·---~65_ DI V_I DE_D _ FLOW 

SEC NO 
a 
TT ""F 

DEPTH 
OLOB 
u1 nH, 

11500 

592,64 
-n500;-

2.29 
56, 

CWSEL 
OCH 
VCH 

Jlo0 o. 
o.o 

!:>6, 

0,0 --o. 
0,013 

0 
···--------

CRIWS 
QROB 
IIRCB 

WSELK 
ALOB 
XNL 

602,70 

60T;-41> 

600,40 

599, 00 

59 2. 37 

592,72 -sore.·-
0,o13 

EG 
ACH 
XNCH 

0 

0,08 
o. 

0,013 
0 

HV 
AROB 
XNP 

0.00 
15'9'2, 
0,046 

o.o 

HL 
VOL 
WTN 

0,00 
. '2 6·4·. 

574,60 
451,48 

612,10 
612,10 

410,72 
906,38 

OLOSS 
TWA 
ELMlN 

BANK ELEV 
LEFT/RIGHT 

SSTA 

) 

) 

) 

) 

) 

) 

) 

) 

) 



SLOPE XLUBL XLCH XLOllR I TR I AL IOC ICON'f C•RAR TOPWiD ENOST 

l 

-~-3495 OVtRBANK-ARt4~U~ED N• N-EFFECTIVE.ELLEA~ 612.1 o ELl'IEA=-------6T2;To-- - --- - - --- -- ----

) 
1.30 18015 592.65 o. 0 o.o 592072 0,07 o.oo o.oo 6l2o10 

) 

11500 • o. 11500. o. o. 5533. o. i593. 264. 612,10 
- 1 • 43 0 • 0 ~.08 0.0 0.120 G.035 -----o~-rn 0;. <14-6- - 574.50 "4llo04 

-- ------

0.00009a 1. 1. 1. 1 0 0 o.o 494032 920000 ) 

------------ ------- -----------· -~---~--------------

) ) 

-- ------ ------- -- - - -- ---- -- - -------- ------
) ) 

-- - -

) ) 

) 

) ) 

) 

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

) 

) 

-- ---- ----- -------- ---- --- ---- - -· ----- -- ~---------------------- -- - ---

j > 

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

-- - ~ ---



J 

) 

) 

) 

) 

) 

) 

) 

) 

) 

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

•••••••••••••••••••••••••••••••••••••••••••••••••• --HE{2 PELEASEDATED NOV 76 UPDATED AUG1977 
ERROR CORR - 01,02 
MODIFICATION - 50,51,52,53 

~-~~••******* *** ···••_! •• ** ~~~····· ** •• * * •••••••••••• 

Tl 
__ l-2_ 

T3 

JI 

CHECK FOR CONVERGENCE 

DISCHA-RGE 42200 STA~TING ELEV 

ICHECK INQ NINV IDIR 
-10.- --- - --6-;~ - --- -- o; o. 

589 

STRT 

o.o 

--- ------- ----- --· 

- - - ----

METRIC HVINS a IIISEL 
-

0o0 -ooo-· - o o 5890 oo·o 

J2 NPROF 

80000 

IPLOT 

o.o 

PPF VS 

-1 o 000 

XSECV XSECH FN ALLOC IBIII CHNIM 

* PROF 8 

CCHV= Oo!OO CEHV~ 00300 
•SECNO 130000 

o.o 

_ 3265 DIVIDED FLOW~---------- ________ _ 

SEC NO DEPTH CWSEL CRIWS WSELK 
Q QLOU QCH QROB ALOB 
TIME VLOB VCH VROB XNL 

ooo ____ o_. o 

EG HY 
ACH AROB 
XNCH XNR 

o.o 0o0 0o0 

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

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT 
WTN EUIIN SSTA 

SLOPE XLOBL XLCH XLOBR lTRIAL IDC --- ICONT- - --CORAR--- --TOPIIIIO -- ENOST 

SECTION 13 OF COE FPI STUDY,GTTAWA COUNTY, 1974 

13000 
42200 o 
-o~-o-· 

0 • 0060B7 

15,00 
o. 

--Oo o 
o. 

-•SECNO- -f3o001 ----

3265 DIVIDED FLOW 

13000 
422000 

o.oo 
_ 0 o 00581 ~---

· Ts. 15-
o. 

OoO 
__ l_Q~ 

•sECNO 130002 

589000 0,0 589000 591072 2o72 
42181- 190 o. 3185. 400 

13024 0-;-ll:9 0.120 00040 0.150 
o. o. 0 0 0 

589. 15 OoO OoO 591079 2o64 
42171. 29. Oo 3234. 53. 

13.04 Oo54 Oo 120 o.o4o o. 150 
10 _o ______ lOo ----~2 _____ O_ 0 

3265 DIVIDED FLOW -

13.00 
422000 ---o.oo 

0,005378 

15.42 
Oo -a.a 

20. 

589.42 
42151 • - rz-.--10 

20, 

o.o 
49. 

Oo61 
20. 

o.o 
o. -- ··0--.121> 

2 

591092 
3320. 
00040 

0 

2.50 
790 

·-7r;TS1r 
0 

o.o o.o 
o. o. 

o.o 574000 
OoO 402067 

596.00 
595050 

1•l7;·50-
695o OO 

--o; 0"6-- - --1,-;or · - S<Jl>~ oo 
lo 

0.036 
o.o 

Oo 11 
2. 

Oo0"38 
OoO 

o. 
574000 
414082 

OoOl 
Oo 

5T4 • 00 
435062 

595050 
196035 
701091 

596000 
595050 

194;38 
713073 

) 

) 

) 

FQ ) 

o.o 

I TRACE ) 

---- -

Oo0 
) 

) 

) 

---- ---

) 



*SECNO 13.010 

3265 DIVIDED FLOW 

13.0l l6e 12 
42200. o. 

o.oo o.o 
-- 0 ._004428 _ --- 70. --

•SECNO 13.020 

3265 DlVIDED~LOW .. 

SEC NO DEPTH 
0 at.OB -- ·----- TIME · ----vura --- -
SLOPE XLOBL 

590.12 o.o 
42068. 132. 

11.83 Oa76 
70._ -- 70. 

CWSEL 
OCH 

. VC'.'H -··· 

XLCH 

CRIWS 
GROB 
171:rnB 
XLOBR 

o;o 
o. 

0.120 
2 

WSELK 
ALOB 
xm::-
ITR(AL 

592.29 ____ 2~17 
3555. 174. 
00040 o. 150 

0 --~- ___ O_ 

EG HY 
ACH ARCB ---xl'iCH ___ -- XN'R- -- -

IDC (CONT 

13.02 
422~0. 

o.oo 
__ 0.003<,_19_ 

n,.a3--·-·590--;,113 -,r.o·- o.o 592072 ·1.ag· 
o. 41942. 258. o. 3794. 283. 

o.o 11.06 0.91 0.120 0.040 0.150 
. ___ too._ 100. ______ 100. -----~- 2 _______ _c>_ ________ . o 

*SECNC 130030 

--~2'61> lHVTOEu-·ie-c:m,;·-- -

13.03 17.37 591.37 o.o o.o 593.07 1. 70 
370. 

-o·.:rs-cr
o 

42200. o. 41835. 365. Oo 3976. o. or ----o--;-o-- -- -ru-.5 z· · -- -13.g-g---· ---ir;rzu---·o-;-~o· 
0.003122 100. 100. 100. 2 o 

-,1,sEct-10·- CT-;Q4(j·- -- -

3265 DIVIDED FLOW 

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

t 3. 04 n,-,,rz ··5g,!;t3,'··· -· ·-c,;-cr· ----1>-,u-----594·.,T - ----- 1 ,31 
42200. o. 

0.02 o.o 
0.002146 500. 

--- - -----

* SECNO 13.050 

---3265 orvTDl:D FUJII 

13.05 
42200. 

-'o.03 
0.001702 

19.79 
o. 

o-;lJ 
500. 

---·•sa::RO l 3 .1 oo- --
3265 DIVIDED FLOW 

41522. 
9,26 
400. 

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

593.79 
41308. 

a.55 
400. 

---- -,T.-rr.- -- ·zu-.~- ---sg-4-.,14. 
42200. o. 40385 • 

0.05 O.O 7o69 
______ 0.00315_() .. 600. 400. 

*SECNO 13.200 
SEC NO DEPTH CWSEL 

678. o. 4"-86. 619. 
1.10 0.120 o,o ... o o.1so 
200. 2 0 0 -------- -.---·--- --- - --

o.o 
892. 

o.o 594 • 91 1.11 
o. 4832. 799. 

r.TZ 
200. 

· o. 120 o.040'·-· --11'.-r.,o-
o D 0 

-o.-o - ~--a.-u-
1015. o. 
t.64 0.120 
200. 2 

CRIWS WSELK 

sgs-.-~---· 
5254 • 
00063 

D 

EG 

· -o-.. sa 
1106. 
D.150 

0 

HV 

- o·.-:J.: 
s. 

00039 
o. 0 

H.. 
VOL 

'VTN 
CORAR 

o;, • 0---
11. 

0.039 
_ o~ o __ 

Oo34 
270 o·;o-39' -

o.o 

- 1·.02 
68. 

00040 
o.o 

- - --

-· -o; n- ·- 59lt.oo--
,. 595050 

574000 189.79 
487.20 74_9_.9! 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 

- ELM IN - - 1>STI 
TOPWIO ENOST 

11.lJJ 
2. 

574.00 
499036 

-S9o.00 
595.50 

186.61 
.?,5o94 

0.02 596000 
3o 595.50 

·-s-ri. .·o-ir . ,BT.72 
508.62 749.77 

u·.04 596.0D 
7. 595.50 

574.00 185030 
533. 71 760015 

----- -- --

Oo75 0.02 596000 
595050 

I83,69 
791.02 

1140 12. -o-.lJ4Cr-·-sn-.oir 
o.o 574.34 

. - - lT ilW - . ------0-.112 
164• 16. 

D.046 57"-o0O 
o.o 690.63 

H.. OLOSS 

-··596.00 
595.50 

181077 
895.64 

BANK ELEV 

) 

) 

-- - ------ - -

) 

) 

) 

) 

J 

) 

) 

) 

I 

I 



] 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Q OLC.tl OCH QROB ALGB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOD VCH VROS XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR l TRI AL JDC (CONT CORAR TOPWID ENDST 

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

13020 24.22 59B.22 o.o OoO 5980 73 0.51 2088 Oo04 596000 
422000 620 387750 336]0 94. 6483. 27060 4070 43. 595050 

_______ ______1u_l_2 __ ____Q_. 6_!> _____ !i,_!HL ______ __ltl4_ ___ Ool20 o .o{!;, ____ O.l!i_O _l)_.__QJ:!5 ____ _ !il'.4 .oo __ l.ll!__, 41 
0.001468 J700. 14000 1200. 2 0 0 o.o 1078.06 1193.47 

___ *SECNO _14.000 _______ _ 

SECTION 14 OF COE FPI STUDYo OTTAWA COUNTY, 1974 

14.00 26,79 
42200~-- 2924. 

1),25 1.23 
0.000662 1900, 

-- -- ----

*SECNO 140100 
14,10 27,17 

42200. 2055. 
0.31 0.81 

0.000275 1000. 

•SECNO 14.200 

_6..00• 19 _ ----- OoO 
3 3397 • 5879. 

4.53 lo02 
1800 • 1600. 

600057 
-- 34961. --

4.&6 
1000. 

o.o 
5..1..8..L. 

Oo80 
900. 

14020 27.43 600083 o.o 
5370, 

Oo77 
-850, 

42200. 2118. 34711, 
o.38 o.79 4o57 

0,000261 lO?Oo 900~ 

*SECNO 14.300 
-- -----1 4 • 3 0 =~2-7-.~9-2 

422000 25070 
0 .so O. 84 

0,000294 2~QQ_~_ 

*SECNO oO 

601,32 
332660 

4,28 
__l 700 o 

o.o 
64280 

Oo8l 
8000 

3280 CROSS SECTJON OoO EXTENDED 

SECNO DEPTH CWSEL CRIWS 

o.o 600,45 
2370. 73720 
00120 00063 

3 0 
--·-----

o.o 600086 
25490 75070 
0.120 0,040 

2 0 

---
CoO 601.10 

2685. 75980 
0.120 0.040 

2 0 

OoO 60 l • 54 
2977, 7772, 
0.120 0,046 

2 Q 

lo69 FEET 

WSELK EG 
.&O _.. ... 

Q QLOB OCH QROB RLUD ACH 
- Tl ME -- VLOB - VCH --- VROB v•n ",,L- XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL JDC 

0,26 J_,69 ---- _ o_ • .Ol_ -~93_._l)() 
578i ~ 903. 1140 591 oO 0 
0,150 o.058 573.40 -165.23 

0 o.o 2654,51 2489.28 
- -- - ------ -----

Oo28 Ch40 0,01 593,00 
§".21'•- 1251_. ______ 1720 521_,&g 
0,120 00055 573,40 -235, 78 

0 OoO 2753,66 2517,88 

-- ----

0,27 Oo24 o.oo 593.00 
6986, 16050 229. 591000 
Oo _!_~q__ ___ 0 • 053 573040 -283.34 

2537,16 0 o.o 2820050 

0,23-- - o-;-.-4--- -- 0,00 - 593~00 __ 
7929, 2185. 
0,120 0,052 

______ o ________ o.o __ 

HV 
AR08 --XNR - -
ICONT 

HL 
VOL -wTN- -
CORAR 

308, 591 oOO 
573,40 -373.67 

2947046 -~57~_._7g 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
EL141N -- - -- SSTA 
TOPWID ENDST 

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

AT OTTAWA COUNTY- KENT COUNTY LINE I COE FPI STUDY, 1972 X-SECTION C) 

OoO 26,59 601,69 o.o o.o 601 • 80 0,11 0.25 0.01 589,30 
42200, 11715, 22317~ --- 8168, 14734, 6093, TE,95;-· -2934, -~- ----scn-.20 

0,64 0,80 3.66 0,70 0.120 00040 o. 120 o.oso 575,10 -700. 00 
'lo000170 1800. 1000. l OOOo 2 0 0 OoO 3232,91 2532091 

*SECNO ,500 

______ .,,.~_Ql)T _?_0_(!0 ~T ___ D_/_:i_Q_F _ _"'_-11 BRIDGE (COE FPI STUDY,!_9__7_?_ X-SE:CTI_ON D) 

o.so 
42200. 

Oo85 

25,65 
3804. 

0088 

602, 05 
287530 

3.q4 

o.o 
9644. 

0.68 

OoO 
4316, 
o. 120 

602.22 
730 l • 
0,040 

Ool7 
142410 
0.150 

0.40 
4364. 
Oo048 

Oo02 
5260 

576.40 

590080 
594.50 

131031 

) 

) 

) 

) 

) 

) 

) 



) 

) 

) 

) 

) 

) 

) 

> 

0.000186 2750. 2300, 

CCHV= 0,300 CEHV- 0,500 
•sEcNo·· 1.000 

160 o. 2 0 0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 610,30 ELREA= 

l FT 0/S OF M-11 BRIDGE ICOE FPI STUDY, 1972 X-SECTION 11 

1,00 27.92 602,42 
--42200, - ··o;-· --.zz OD." --

1,?0 0,0 3,88 
0,000218 2600, i990. 

•SECNO 1,100 

--~?_6_? 0 IV I OED FL_Q_W ___ _ 

0,0 o.o 
o. o. 

0,0 0.120 
2iOO. 2 

602.66 
10874, 
0,040 

0 

0,23 
o-;-

0, 150 
0 

3370 NORMAL BRIDGE,NRO= 9 MIN ELTRD= 610000 MAX ELLC= 612,10 

D/S FACE OF M-11 BRIDGE, PIERS WERE INCLUDED IN GR CARDS 

1 • 1 0 --- 42-2otr~ -
1,00 

0,000049 

*SECNO 1,200 

27,80 
o--; 

0,0 
1 • 

3265 DIVIDED FLOW 
- - - --- -- - - ·- - - -- -- --

602,40 
42200, 

4,25 
1. 

o.o o.o 602,68 
o. - o. 9924• 

o.o 0,013 0,013 
1, 2 0 

0,28 u. --
o. 013 

0 
- -- -- -----

3370 NORMAL BRIOGEoNRD= 9 MIN ELTRD= 610,00 MAX ELLC= 612,10 
- ---- --- ---

o.o 2050.74 2182,05 

610.30 

0 ,41 
SZSl:.- -
0,047 

A ~ u,u 

0,03 
sm. 

574,50 
sso.oo 

612,10 
612,10 __ _ 

31'0,00 
-~.... n.ft Yc;\le\l\l 

0,00 0,02 612,10 
- __ __._.._..,- -- "----~-- ----~---11 A 
~~~l• oc~. o&£e&u 
0,047 574,60 31'0,00 
o.o 506,26 920.00 

U/ S FACE CF M-11 BR,-H(GH WATER MARKSIREF:TECH APPENDIX-COE FPI STUDY) 

·y E"AR -PE~lCrl. Olli A, -"GR,ll;Nlr ~PTUS"_GXGE_ - ---rfllil1-YA TER" ELEV A,-81<1 OGF - ---

1948 42200 

1947 386)0 
----- - ------ - -- ---- - -

1,20 
42200, 

1,00 
o·.ouou,rg 

1960 

·-rgso 

1933 

27,80 
o. 

o.o 
56.; 

* SECNO 1 • 300 

31800 

- 27ZOO ___ 

11500 

602,40 
42200, 

4,25 
"56, 

602,70 

60 I, 46 
-- -------

600,40 

-- - ------ ·--sg-g. tro -

592. 37 

0,0 0,0 602,68 
o. o. 9927, 

o.o 0,013 0,013 
So, -- - ---------o ---- ---- --- -0- -

0,28 
o. 

0.013 
---0 

0,00 0,00 
5264, 590, 
0,047 574,60 

0-.0 --- -S0-6-.26-

612-10 
612,10 

370.00 
1120·.oo 

) 

) 

) 

) 

) 

) 



J 
) 

) 

) 

) 

) 

) 

) 

) 

) 

SFCND 
o 
TI ME 

---- __ SL..Q.E'J~. 

[>EcPT H 
OLOS 
VLOB 
XLOBL 

CIMSEL 
OCH 
VCH 
X.!...C.t:L__ 

CRUS 
OROS 
VROS 
XLOBR 

II/SELK 
ALOS 
XNL 
ITRIAL 

EG HV Hl. OLOSS BANK ELEV 
ACH ARCS VCIL TWA LE:FTJ'RJGHT 
XNCH XNR llll"N ELMIN SSTA 

___J_Q.C. ______ .l.QJ.NT __ ,C.!;LRAR__ . TOP IUIL_ ____ .El'iQS I 

3ti_95 0\/l;REI.ANK _ ARl;A .ASSJ.IMEO_lilll'!::-.E.f"f'ECI.l:JlE.. ilk.EA.'!' __ .~_ .. Jill1 1 Q l;J ... RE/1"' _ .61.:?.1..lJl ___ . 

1,30 
42200, 

____ l_,Cl!L .. 
0,00011,s 

" 

27,97 
0, 

__ C • _g - -
1. 

602,47 o.o 0,0 602,70 
42200. o. o. 10897. 

. -· 3,87 _____ o.o ___ .o. 120 0...2.~15 ___ _ 
1. 1. 2 0 

--· ----------

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

0,23 
o. 

o. 120_ .. 
0 

--- " - ---- ---- --- ----. ----

---·- - -- ---- ·--·---· -------

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

0 .oo 
5i264. 
0,.047 - o; o-· 

0,01 
590. 

_574.50 
550 • 00 

612 • 10 
612 • 10 

370 • 00 
920·;00 

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

) 

) 

) 

) 

) 

) 

) 

) 

) 



j 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

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

• 
•••••••••••••••••••••••••••••••••••••••••••••••••• --HEC2 RELEASE DATED NOV76 UPDATED AUG1977 

ERROR CORR - 01,02 
MODIFICATION - 50,51,52,53 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
Tl CHECK FOR CONVERGENCE 
T2 

- --·-----

--- T 3----- O ISCHA.RGE - 42200 - STARTING-lcITI/ 592 ----- ·--- ----- - - -- --

Jl !CHECK INQ NINV 

-10. 6~-- o. 

J2 NPROF !PLOT 

9.000 - -o.o 

*PROF 9 

PPFVS 

-T;-000--

IDIR 

o. 

XSECV 

o;o 

STRT METRIC HVINS 

o.o o.o -- -- - - i..o--

XSECH FN ALLDC 

o.o ----0.0-~ -- -- o. 0 -

---~-

Q IIISEL 

o. 5920000 

lBIII ClfllM 

- - -c:r;o -- - --o ;-o- --

--- -CCHV=- ---o.-ro-o---cEHv=- --u--;-:J()O ____ - - - - --------------

•SECNO 130000 

~265 DIVIDED FLOW __ 

SEC NO DEPTH 
Q OLCO 
TIME VLOB 

- SLOl'E - -XLOBL 

CllliSEL 
clCH 
VCH -n-ar 

CRIWS lrSELK 
QROB A.LOB 
VROB XNL 

-- --XC•BR I TRI AL 

EG 
ACH 
XNCH 
roe-

HV 
AROB 
XNR -------rcmrr--

HL 
VOL 
WTN 
CORAR 

-- "it"CT iliN 1 J UF- COE FPI STUDY ,OTTi\•lrA-COUNTY ;-71174--

13.00 18.00 592.00 o.o 592000 
422000 o. 41702. 498. o. ---...--i:i---- -0-.-o- ---- --9 .-g4 ______ t. 05 ------u. 12 0 

00002642 o. o. 

---•-sEorn 1-:r. u-o r 
3265 DIVIDED FLOW 

-i.:,~oo 
42200. 

o.oo 
00002624 

- --1 8~ ------sgz~ OT 
o. 41696. 

O.O 9o9l 
10. 10. 

*SECNO 13.002 

3265 DIVllJEU-Fl:Oll- ----

13.00 
422000 --o.<>u----

0.oo2567 

18.11 
o. 

- 7T,I, 

20. 

592 • 1 l 
41678. 

- ------q-.-a-4-

20. 

o. 0 

- --u.u-- - -
504. 

- ---U.lJ 
o. 

0.120 
0 

1 • 05 
I Oo 

OoO 
522. 

~- r;-o--5---

2 o. 

o.o 
o. --u-.rzo -

2 

593. 51 1.52 o.o 
4197. 475. o. 
0.040 ----.,-~- - u-.--o- -

0 0 o.o 
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ll .~- - ST<r.--SU 
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10 -YEAR FLOOD 
GRAND RIVER 

!CHECK 

o. 
NPl<Of-

1 • 00J 

I N!l 

2. 

!PLOT 

(). 0 

NINI/ 

o. 
PkFVS 
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GR 
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11460 • 000 
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750.000 
2500 • 000 
1260.000 
2000.000 
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o.o 
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592.300 

o.o 
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11910.000 

o. 0 

o. 0 
o. 0 

14-30. 000 
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o. 0 
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GR ;,92.000 2875.0CC 591.000 2890.000 594.000 29200000 612.100 2920.000 o.o o.o 

XI 1.100 49.000 2370.000 2920.000 1.000 l .o 00 •• 000 OoO o.o o. 0 
X2 o.o o.o OoO 612-100 610.300 o.o o.o o.o OoO o. 0 
BT 40000 2370.0JO 6120100 612-100 23700000 6120100 6100300 2920.000 612.100 6100300 
BT ~920.000 6120100 612 • 100 o.o OoO OoO o.o o.o o.o o. 0 
GR 612.lOO 23700000 612. 100 23700000 5930500 23700000 5930000 24100000 5900500 2415.000 
GR 5860500 2420 .ooo 610.300 2420.000 6100300 24250000 5860500 2425.000 587.500 2480. 000 
GR 5850500 2495.000 610.300 24')5. 000 610.300 2500.000 584. 000 2500.000 581 oOOO 2530. 000 
GR 581.000 2.545.000 5790000 2505.000 579.500 25700000 610.300 2570.000 610.300 2575.000 
GR 5790800 25750000 580.500 26150000 581.800 26250000 581.000 2635.000 581.000 2645.000 
GR 610.300 2645.000 610.300 2650.000 581.000 2650.000 579.000 2705.000 576.000 272 o. 000 
Gl-t tl0o300 2720.000 bl0o300 27250000 5750500 2725.000 5750000 2735.000 576.200 2795. 000 
GR 610.300 2795. 000 610.:300 28000000 576.500 28000000 5740600 2010.000 576.200 28400000 
GR 581.000 28050000 5920000 28650 00 0 592.000 2870-000 6100300 28700000 610.300 28 75. 000 
GR 592.000 2875. 000 591 oOOO 28100 000 594 oOOO 29200000 6120100 2920.000 o.o Oo 0 

EJRlDGE SECT ION C M-11 BRIDGE U/S 

X 1 lo200 OoO o.o o.o 560000 56o0 00 56.000 o.o o.o Oo 0 
_x2 o.o OoO o.o 612.100 6100300 OoO loOOO o.o o.o Oo 0 

XI 1 • .30 O 490000 23700000 29200000 1.000 1 .o 00 loOOO a.a o.o OoO 
GR 612.lQO 2370 • 000 6120100 2370.000 5930500 23700000 5930000 2410.000 5900500 2415.000 
GR 586.500 2420 • 000 5860 500 2420.000 586.500 24250000 5860500 2425.000 5870500 2480. 000 
GR 5850500 2495.000 5850500 24950000 5840000 25000000 584.000 25000000 581 .ooo 25300 000 
GR 5810000 2545.000 5790000 2565. 000 579.500 2s100000 5790500 25700000 5790800 25750 000 
GR !':7900ao 2575.000 580.500 2615.000 5610800 26250000 5810000 26350000 581 oOOO 2645.000 
GR 5810000 26450000 5810000 26500000 581.000 26500000 579.000 2705.000 576.000 272 Oo 000 
GR 576.000 2720 .ooo 5750500 2725.000 575.500 27250000 575.000 27350000 576.200 27950000 
GR 570 • .2.00 .!.795 oOJv 5760500 2800oOOO 5700500 2800.0JO 574.600 28100000 5760200 28400 000 
GR 5810000 2855.0()0 5920000 28650 000 592.000 2870 .o 00 5920000 28700000 5920000 2875.000 
GR 59 2 .ooo 28750000 591 o 000 2890.000 5940000 29200000 6120100 29200000 OoO o.o 

VALLEY ;.ECT ION D 

X 1 2.000 47.0)0 .'!190.000 35750000 1420000 1420:JOO 1420000 OoO o.o Oo 0 
X.3 o.o o.o o.o 30200000 OoO 3750oJOO a.a OoO o.o o. 0 
GW 6 I 2 • l) '] '] "'30?0.0,)0 612.000 3020.000 593.700 30500)00 595.000 3060.000 595.000 30900000 



- - - ... - L - - - - - - -
Gt'< 5Cr3.700 3i08.0JO 538. 700 3i40.COO 589.000 3i5U.JOO 589.500 3i90.000 sas.ooo 3190.000 
GR 584.000 319.3.000 ~79. 800 3200 .ooo 579.600 3270.000 581,000 3300.000 5a1.ooo 3320• 000 
GR 581.oOO 3::,30,0JO 581.600 3360.000 579.000 3380.000 577,300 3410.000 577.100 3420, 000 

1,__B 577.500 34500000 577,000 3400,000 5 77,600 3485,000 578,500 34970000 578, 500 3520• 000 
GR 585,000 3535,000 5<,15.200 3575,000 596,000 3600,000 596. 00 0 3700.000 605.000 3750.000 
GR 607 .200 3770.000 607,400 38000000 594.700 38550000 5910000 3900,000 590,800 39300 000 ) 
GR 590.300 3940.000 SY0,300 4000.000 588,000 4100,000 588.000 4260,000 591,700 43960000 

_ G_H 5Yi.700 4445.000 590 • 00 0 4500.000 591 .600 4650.000 595.000 4700,000 600,600 4790.000 
GR t03,000 4860,000 608,900 4940,000 0,0 0,0 o.o o.o o.o o.o 

XI 2,lOJ 49.0?0 3190, 000 3590.000 1060,000 850,000 1000,000 0,0 0,0 O, 0 
,I X3 0,0 o.o o. 0 2830,000 0,0 3720,0,)0 0,0 0,0 o.o o. 0 

> GR 612,000 2830,000 612,000 2830,000 589.500 2850,000 589,500 3000,000 595,000 3020, 000 
GR 595.000 3020.000 595,000 3050.000 595.000 3050,000 589,500 3070.000 5950000 30900 000 

- GR 588.700 3108.000 588,700 31400000 589.000 3150.000 589.500 3190.000 585.ooo 3190. 000 
GR 5t!4.000 3193,0JO 579. 80 0 3200.000 579,800 3270,JOO 581.000 3300.000 581,000 3320. 000 
GR 581,6JO 3330,000 51:ll,600 3360,000 579.000 3380,000 577,300 3410,000 5770100 34200 000 
GR 577.500 3450,000 577.000 34600000 577,600 3485,000 578,500 3497,000 578,500 35200000 
GR 5850000 35350000 595 • 20 0 3590, 000 596 • 000 3600.000 596.000 3700,000 605.000 3720.000 
GR 607 .200 3740 • 0•) 0 607,400 3770 • 000 594,700 3855.000 591.000 3900.000 590.800 3930,000 

) GR 590.300 3940,000 590.300 40000000 588.000 4100.000 588.000 '1-260.000 591.700 '1-396. 000 
GR 591.700 4445.000 590.000 4500,000 600.000 4600.000 610.000 4720.000 o.o o. 0 
NC o.o o. 0 o.o 0.100 0.300 0 .o o.o o. 0 o.o o. 0 
ET o.o o.o o. 0 o.o o.o 9.101) o.o o.o 938.000 3850.000 

) 

VALLEY SECT ION E 

X 1 3.000 60,0()0 3480,000 3790.000 3140.000 3350.000 3400,000 o.o o.o o. o ) 
X5 5.ooo 600.980 004 • 64 0 606e24i) 609,080 606,340 o.o o.o o.o o. o 
GR 610,000 900 .ooo 595,000 920,000 590.000 1220,000 590.000 1220 .ooo 590,000 1220.000 
GR 589.500 2100 .ooo 589,000 2200.000 590,000 2250.000 589,000 2289,000 588,800 2350.000 

) GR 589,000 2420.0\.JO 589,000 2450,000 588.600 2550,000 592.000 2600.000 592,300 2650.000 ) GR t:89,0CO 2700 .ooo 589,000 2750.000 592,000 2850.000 592.000 2870,000 593,500 2950.000 
GR 592,500 3000,000 591.000 3050,000 590,500 3100.000 590,000 3150.000 589.700 31 70. 000 
GR 589.000 3200.000 590.000 3245,000 594,300 3300.000 590,500 3350.000 589,500 3375, 000 
GR 598,200 3390 • 000 598.800 3400,000 598.500 34J5.000 600,000 3420 .oo 0 598,000 3440,000 ) GR 597.000 3441,000 588. 50 () 3480.000 588,000 3490,000 585,000 3'1-90,000 582,200 3515,000 
.G.R - 51:lo.ooo 3550,000 579.700 3570. 000 580,000 3587,000 579,000 3600.000 579,000 3620. 000 
GR 571:l,OOO .J635.0JO 578,000 3650. 000 5 76. 700 3665.000 576,000 3695, oo a 5750000 3701.000 

l GR 575,000 37180000 577.000 3735.000 580.000 3743.000 588•000 3780,000 590,000 3780,000 • 
GR 590.600 3790 ,OJO 595,000 3850.000 591,000 3860.000 615,000 3900.000 616,000 3960.ooo 

, 
ET o.o o.o o.o o. o o.o 9.100 o. 0 o.o 3120.000 41 06, 000 

VALLEY SECTlON F 

Xl 4.ooo 37.000 3270.000 3500,000 5300,000 6900.000 6500,000 o.o o.o o. 0 
)15 s.oou oO I, 560 605.020 606.440 609,100 t>06.540 o.o o.o o.o o. 0 
GR t.,10.000 3080 • 000 610 .ooo 3080.000 610.000 3080,000 610,000 3080,000 599,500 3100.000 
GR 599,000 3110.000 600.300 3135,000 !>89.800 3155.000 58 7.900 3180.000 586.500 3200.000 
GR 586,900 3225,000 593.200 3270.000 583,000 3310,000 576,300 3335,000 576,800 3360,000 
GR 575.700 3368,000 576,000 3395,000 577,500 3410,000 577,500 3435,000 580.000 3460, 000 
Gt< 591,500 3500.000 589,900 3550,000 589.900 3565,000 595,600 3635 ,00 0 595.600 3650,000 
G.R 588.600 3715,000 587,700 3750.000 593,300 3800.000 596,700 3850.000 599,500 3870, 000 
GR =~~.800 39CO • O:JO 596,800 3930 • 000 596.800 3970.000 598,t>OO 4100.000 600,000 4130.000 
GR 013,000 4150 • OJO 614,500 4200.000 o.o o.o o.o a.a 0,0 o.o 
ET o.o o.o o.o o.o o.o 9,100 o.o o.o 2565,000 4230,000 

VALLE¥ !:>ECTION G 

XI 4, l 00 39,000 3225.000 3500. 000 2500.000 2250.000 2400,000 o.o -1,500 o. 0 
}(5 ::,.ooo 602,200 605. 20 a 606.500 609,260 606,500 o.o o.o o.o o. 0 
GR ol0,000 2550,0·)0 591. 40 a 2510.000 591,400 2700,000 59'1-,000 2750,000 59'1-.400 2800. 000 
GR t:>93.400 2850,000 593.400 2900.000 597,400 3000.000 597,700 3050,000 599,500 3100,000 

,;:;r-n , , , ~ I tn nnn F-nn. ~no 3135,,000 5"'9.800 3155,000 587.900 3180,000 586.500 3200,000 



- -------- -
GR c,860\ICO 3225.000 5,130 200 3270.000 5830000 33100000 5760300 3335o000 5760800 3360.000 
GR !:>75. 700 .3368. 00 0 57t,. 000 3395.000 577.500 34 i0.000 577.500 3435.000 580.000 3460.000 
GR 5910500 3500oOJO 5890900 35500000 5890900 35650000 5950600 36350000 5950600 3650• 000 

--GR-- 5S8ob00 3715.0JO 587.700 3750.000 593.300 3800.000 596.700 3850.000 5'99.500 3370.000 
GR 

) 
5,;.<;. <:10 0 3900 .ooo 596. 800 3930. 000 6000000 3970.000 610.000 4730.000 o.o o. 0 

~ 

VALLEY SECTION H IIIALi<ER CITY LIMITS 

) Xl 4.900 5a.ooo 2500.000 2765.000 2100.000 27000000 2350.000 o.o 00300 o.o 
X3 o.o o.o o.o 2050.000 o.o 3300.000 OoO o.o OoO o. 0 

- _ XS 5 o Ou O 6020550 f05.480 606.500 0090260 6060600 OoO o.o o.o o. 0 
GR 010.000 15500000 5940 000 1580.000 5940000 20620000 5920600 21500000 5920500 2200. 000 

~ GR 592.000 2250.000 5950 60 0 2300.000 5990000 2350.000 5990000 23980000 599.000 2398• 000 
GR 592.500 24700000 590.700 2500.000 585.000 2520.000 5790000 25300000 573.500 25500000 
GR 572.500 2560 oOOO 573. 500 2570.000 5720600 25800000 5720700 2590.000 5780000 26000000 
GR 579.800 2620 oOOO 578. 000 263J.OOO 573.700 26500000 573.700 2670.000 576.000 26900000 
GR !::83.0G0 2700.0JO 580oOOo 2710.000 580.000 2720.000 582.200 27300000 581 .700 27400000 
GR 581.700 27500000 584 • 500 2760.000 5920500 2764.000 596.000 2785.000 5880500 28300000 

- GR 5890000 2850 • Oil O 5880500 28670000 5850500 2875.000 5880500 29000000 5880500 29600000 
GR 596.00() 2990.000 594. eoo 3000.000 595.000 3040.000 592. 000 3100.000 591.000 31500000 

) GR !,930500 32000000 594.200 3250.000 5940000 3300.000 5910000 35000000 592.000 3650. 000 
GR 591 oOOO 39000000 5920000 40700000 5910700 42500000 5920500 44000000 591. 000 44500 000 
GR 591.300 4510 o 000 600. 000 48000000 6100000 55500000 OoO o.o OoO o.o 

) 
Xl 5.000 64 o 000 2500 • 00 0 2785.000 510.000 460.000 510.000 o.o o.o o. 0 

- _x.:,__ OoO OoO o.o 22000000 OoO 3200.000 o.o o.o OoO o. 0 
XS 5.ooo 602.550 605.480 6060 500 609.260 606.600 o.o o.o o.o o.o 

) GR 6070000 20000000 606. 500 20300000 5940000 2062.000 592.600 21500000 592.500 2200.000 
GR 592.000 2250.000 595.600 23000000 006.500 2350.000 606.500 2398.000 606.500 2398.000 

__ (iR_ - 592.500 2470. OJO 590.700 2500.000 585.000 2520.JOO 5 79.0 00 2530.000 573.500 2550. 000 
GR 5720500 25b0o000 5730500 25700 000 572.600 2580 .ooo 572.700 2590.000 578.000 2600. 000 

) GR 5190800 2620.00C 578.000 2630.000 573.700 26500000 573.700 2670.000 576.000 2690.000 
GR 583 oOOO 2100.000 580.000 2710.000 580.000 27200000 582.200 27300 00 0 581.700 2740.000 
GR 581. 700 2750,0JO 5840500 2760.000 592.500 2764.000 5960000 2785. 00 0 588.500 28300000 
GR 5<:19.000 2850.0,Jo 588.500 28670000 585.500 2875.000 5880500 2900.000 5aa.500 2960oooo 

) GR 5960000 29900000 594.800 3000.000 595,000 3040.000 592.000 3100,000 59 l .ooo 3150. 000 
GI< 593.500 3200.000 594.200 3250.000 594.000 33000000 591.000 3500.000 592,000 3650,000 
GR !>9-1.000 3900,0JO 592,000 4070.000 591.700 4250 oO 00 592.500 4400.000 591.000 4450. 000 
GR 591.300 4510oOJO 000.000 45300000 602 .500 4600 oO 00 603.000 4650.000 606.000 4750.000 
GR b0bo000 4800.000 598. 000 48000000 597.500 4892.000 602.000 4900.000 OoO o.o 
EJ OoO o.o o.o o.o o.o o.o OoO o.o o.o o.o 



) G RAI\D ldVcR ) 

SUIO4AllY PRINTOUT TABLE 150 

) 
SECNO XLCl;I ELTRD ELLC ELMIN Cl CIIISEL CiR 1111 S EG IOKt<S \/CH AREA .o IK 

) 

o.o 177800.00 o.o o.o 5 75 .1 0 33500.00 599 • 76 0o0 599089 1.05 3o60 18700056 32703073 

• OoO 177800000 o.o OoO 575010 48700.00 603 o 26 OoO 603 o 41 1006 4o04 24369066 47334019 ) 
OoO 177800000 OoO OoO 575010 55800000 604 oB2 OoO 604098 lo04 4o20 269000 80 54601071 
o.o 111800.0 o OoO OoO 575010 75100000 607098 OoO 608.17 lol3 4o74 32035.73 70648.75 

) OolOO 920000 OoO o. 0 5 75 .60 33500000 599076 o.o 600007 2o34 5.26 11617.43 21917059 ) 
0.100 920 .o 0 o.o o.o 5 75. 6 0 48700000 603.24 o.o 603.60 2o35 5.92 15261.85 31753002 
OolOO gzooo o o.o o.o 575.60 55800000 604079 o.o 605017 2o32 6. 15 168940 11 36650010 
OolOO 920.00 o.o o.o 5 75 o 60 75100.00 607.92 o.o 608040 2o5o 6.C;J4 20208.57 47464089 

) 
0 .so 0 1380.00 OoO o.o 576.40 33500.00 600 • 12 OoO 600.30 lol2 3.83 14148.84 31724008 

) 

o.5oo 1.380000 o.o o.o 576.40 48700.00 603.61 OoO 603.85 lo24 4o50 17899088 43670.07 
o.~oo 1380.00 o.o o.o 576.40 55800.00 605016 o.o 605.42 1o27 4o74 19567088 49498032 

) 00500 1.380000 OoO o.o 5 70040 75100000 60d 033 OoO 608067 lo45 5o48 22991075 62400082 ) 

loOOO 2450000 OoO OoO 5 74 • 60 33500000 60'.).39 OoO 600.57 lo09 3o43 9771. 82 32040049 
loOOO 2450000 o.o o.o 5 74 • 60 48700000 603090 OoO 604017 1 o2\i 4ol6 11704060 42935.11 , loOOO 2450000 OoO OoO 574.oO 55800000 605045 OoO 605.76 1.35 4o44 12557064 48105000 ) 
loOOO 2450000 OoO OoO 5 74 • 60 75100000 608065 0o0 609.08 lo60 5o24 14318043 59431014 

1 • 10 0 loOO 610.30 612.10 574.60 33500.00 600037 o.o 600058 2ol0 3o67 9134093 23129065 
) 1 .ioo 1 • 00 ol0.30 612,10 5 74.oO 48700000 603 • 88 0o0 604019 2066 4o45 10943015 29855.26 ) 

1 • 10 0 1.00 610030 612.10 5 74060 55800.00 605043 0o0 605078 2o87 4.75 11735051 32909.62 
1 • 10 0 1 oO 0 610030 012.10 574.60 75100000 608062 0o0 609.11 3o63 5o 61 13379032 39420.35 

) 1.200 500 o o 610030 612010 5 74060 33500.00 600039 o.o 600060 2.10 3o67 9135099 23133.44 
1.200 56.00 6 10 • 30 612.10 574 .60 48700000 603.90 OoO 604.21 2066 4o45 10943091 29858015 
1.200 56000 bl0o30 ol2ol0 5 74 • 6 0 55800000 60 5 o 45 OoO 605080 2o87 4o75 11741043 32932071 
1•200 56.00 610030 t12.10 5 74 • oO 75100000 608064 0o0 6090 13 3o62 5o61 13386088 39450070 

) 
lo300 l .o 0 o.o o.o 574.60 33500.00 600042 0o0 600060 lo09 3o42 9790037 32139041 
1 o ::,oo loOO OoO o.o 574060 48700.00 603095 0o0 604022 l o28 4ol5 11730082 43090083 
1.300 1 oO 0 OoO OoO 574060 55800.00 605.51 o.o 605.81 lo34 4o43 12587000 48286071 

) 10300 loOO OoO OoO 574060 75100000 608.73 0o0 609015 1058 5o23 14358041 59698009 

2oouo 14200 0 0.0 OoO 577000 33500000 600040 0o0 600066 lo34 4ol4 9594062 28918064 
2 .oc 0 14200 0 0o0 o.o 5 77 oOO 48700000 603093 0o0 604028 1056 4o98 12053021 38955076 

) 2 • 000 142.0 0 OoO o.o 577.00 55800000 605.48 o.o 605088 1.62 5o30 13166013 43829075 
2.000 142.00 o.o o.o 5 77 • 00 75100000 608.70 o.o 609.23 lo88 6019 15488033 54744091 

2.100 1000.00 o.o o.o 5 77 • 00 33500000 600 060 0o0 (:00079 Io 1 1 3o75 11896065 31796063 
2.100 1000000 o.o 0o0 577. 00 48700.00 604 • 18 o.o 604 • 45 lo25 4o45 150340 62 43575019 
2 • 100 1000.00 o.o o.o 5 77 o 00 55800000 60::io76 o.o 606.06 lo28 4o71 16428014 49282034 
2. 100 1000,00 o.o o.o 577.00 75100000 60c:lo06 o.o 609044 1046 5o46 19345096 62166053 

* J. 00 0 3400.00 o.o o. 0 5 75. 00 33500.00 600098 OoO 60 Ii. 03 o.42 2o40 33628004 51599002 

* 3.000 3400.00 o.o o.o 5 75 • 00 48700.00 604 • 64 OoO 604.69 0o40 2.61 44498034 76957081 
1< .3 o 00 0 3400.00 o.o OoO 5 75 • 00 55800.00 606.24 OoO 606.29 Oo3C;J 2068 49263039 89417000 

* 3.000 3400.00 o.o o.o 575,00 75100,00 609.08 o.o 609. 14 Oo44 3o05 57740006113473062 

* 4.000 b500o00 o.o c.o 5 75 o 70 33000.00 601056 o.o 601.90 2.04 5.29 10859029 23435012 

• 4.000 b500 000 o.o o.o 5 75 • 70 48700.00 605.02 o.o 605043 2o20 6008 14465054 32852.09 

* 4.000 b500.00 o.o o.o 5 75 • 70 55800.00 600.44 o.o 006.89 202s 6.40 15957041 37187098 

* 4.000 b5oo.oo o.o o.o 575.70 75100.00 609 , IO o.o 609.68 2066 7.43 18771009 46004049 



I SEChllJ XLCH ELTRD ELLC ELMIN a CW5EL CRIWS EG i OK."+: S VCH AREA .OiK 

* 4.100 2400.00 o.o c.o 574 .20 33500 .oo 602.20 o.o 602.34 0.96 3. 71 17704.53 34169.30 
• 4.100 2400.00 o.o o.o 5 74 • 2 0 48700.00 oos.20 o.o 605.38 I• l I 4.34 23134.63 46280.34 

I • 4. l O 0 2400.00 o.o o.o 574-.20 55800.00 606 .so o.o 606.70 1 • 14- 4o56 25703.19 52215.52 

* 4ol00 2400.00 o.o o.o 574.20 75100.00 609.26 o.o 609.50 1.28 5ol7 31565.87 66364.12 

• * 4.900 23:0.00 o.o o.o 572.80 33500000 602.55 o.o 602.73 1.00 :,. 65 i5307.6i 33519.29 
~ * 4. C,,00 2350.00 o.o o.o 512 .80 48700.00 605048 o.o 605.72 1.23 4o64 18970.02 43824.03 
' * 40900 2350.00 o.o o.o 572.80 55800.00 606.50 o.o 606.78 1.37 5.02 20245.04 47715.94 

* 4.c,,00 2350.00 o.o o.o 572 • 80 75100.00 609.26 o.o 609.62 1.62 5o83 23695.05 58993.59 

* 5 • 00 0 510.00 o.o o.o 5 72 • 50 33500.00 602.55 o.o 602076 1 • 1 0 4.08 12856.27 31943.62 

* s.ooo 510.00 o.o o.o 5 72 • 50 48700.00 605.48 o.o 605079 1.43 s.04 15574.70 40707.73 
t< s.ooo 510.00 o.o o.o 5 72 • 50 55800.00 600050 o.o 606.86 I• 61 5.48 16540.72 43992.46 

* s.ooo s10.oo o.o o.o 5 72 • 50 75100.00 609.26 o.o 609.75 1.96 6046 19300.70 53600.53 
) 

) 

I 

' 
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HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 
ERROR CORR - 01,02 
MODIFICATION - 50.51,52,53 
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NOTE- ASTERISK<•> AT LEFT OF CROSS-SECTIGN NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

GRANDVILLE AND WALKER TO 

S U_ll,\1\11_,IIB_Y _p_R_Ll,!TfilH_t P.J3_L_E;;_ ____ l_~Q_ __ - --- - ---- --- - -- --- ---- -- --- - -

SECNC XLCH ELTl<D ELLC ELMIN Q CWSEL CRIWS EG 

• 13.000 --o. o o.o o.o 574,00 11500,00 581,66 581,66 s"a3. 61 
• 13,000 o.o o.o o. 0 574,00 27200,00 584, 67 584,67 587,96 
• 13,000 o.o o.o o.o 574,00 31800,00 585,40 585,40 589,02 
• 13,000 o. 0 o.o o.o --.- 13,000 --o~-o-- o.o o.o 

574,00 38600, 00 586,40 586,40 590,48 
574,00 42200.00 586,9_1_ - 586 ,91-- - 59y;-21 

13,000 o.o o.o 0,0 574,00 11500,00 583, 70 0,0 584, 51 
13,000 o.o o. 0 o.o 574,00 11500.00 585,70 o.o 586,14 
13,000 0,0 o.o o. 0 574,00 42200,00 589,00 o.o 591,72 

-----

13,000 o.o o.o o. 0-- 574,00 42200,-CfO - --592 .oo- - 0,0 5-93, 51-

• 13,000 o.o o.o o.o 574,00 33500. 00 585,66 585,66 589,39 

• 13,000 v.o o.o o.o 574,00 48700, 00 587. 79 58 7 • 79 592,48 

• 13,000 o.o o.o o.o 574,00 55800,00 588,83 588,83 593, 76 • -13-;ooo -- o~-o - -- ---o. 0 o.o 574,00 75100,00 591;-.-o-- --591,40 596,76 

13,001 10.00 o.o o.o 574,00 11500. 00 582,42 o.o 583,78 
- . --- ----- 13,001 10.00 o.o o.o 

13,001 10.00 o.o o.o 
574,00 ___ 27200,00 585,74 584,70 588,15 
574,00 31800,00 586 • 52 - -- ---o;o-- 589,21 

13 • 00 1 10,00 o.o 0,0 574,00 38600,00 587,62 o.o 590,68 
• 13,001 10,00 o.o o.o 574,00 42200,00 588, 16 586,94 591,41 

--- ---- -- 13,001 
-

I 0, C'.l o.o o.o 
13,001 ro. oo- 0,0----- o.o 

574,00 11 500, 00 583, 75 o.o 584, 55 
574,00 11500, 00- - 585,72 - - - -o;o- ----511?,-;-15 

13,001 10.00 o.o o.o 574,00 42200,00 589, 15 o.o 591,79 
13,001 10.00 o.o o.o 574,00 42200, 00 592,03 o.o 593,54 
13,001 10.00 o.o o.o 574.00 33500,00 586. 81 o.o 589,59 ---. - 13,001 10.00 --o;o- -- --~0.0 574,00 48700, 0-0 559-;23- - --i.-,r,.84 59"2,69 
13,001 10,00 o.o o.o 574.00 55800, 00 590,37 0,0 593. 98 
13 • 00 1 10.00 o.o o.o 574.00 75100,00 592,80 o.o 596,96 

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

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

• 

lOK*S VCH AREA ,01K 

148,91 11 .-21 1025.73 94-2 ~ 41 
130, 78 14, 56 1868, 76 2378,50 
126,23 15,26 2083,82 2830,38 
1 21 • 79 16,21 2380,59 3497, 68 
119.25 f(i; 65 - 2535-~-29 3864,44 
39,04 7,24 1587,38 1840,44 
14,46 5,29 2172,44 3024,48 
60,87 13,24 3224,76 5409,09 
26-. 42 9;94 4672-. 32-- a2ro;tr 

124, 69 15, 50 2161,41 3000,09 
116, 71 17.37 2803, 70 4507, 93 
111,99 17,83 3156,50 5272, 80 

98-.-09 1 8,-66 - 43~~92 7582,89 

84,52 9,33 1232, 15 1250,87 
79,63 12,46 2183,11 3048,15 
n,-.-1l 13,TS- 241 7, 48 ___ 3583, 97 
77,72 14,03 2750.52 4378,48 
77,95 14,47 2917,15 4779,62 
38,07 7,19 1600,19 1863, 81 
14,37 s. -2a - - 2116, 12 ___ :J"o:n-;<TY 
58,13 13,04 3287,53 5535,09 
26, 24 9,91 4686,02 82.38,81 
77,90 13, 36 2506,68 3795,67 
75.70 14,93 3"3TS.8_4_ 5597~18-
72,24 15,29 3846,09 6565,30 
68,40 16,51 5091,01 9080,46 

·----~ 



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

) SECIIIO XLCH ELTRO El.LC ELMI Ill Q CWSEL CFIIWS EG lOK*S YCH AREA e01K 

- ----- -- 13.002 20000 OoO OoO ·--- 574000 11500000 582079 o.o 5830 95 66093 8065 1330.17 14050 70 13.002 20.00 OoO o.o s?4ooo 21200.00 -Sti-6.T!f-- -- -- o.o 5ITTr.3--z--- - -5o.--e7 -- - 1-y;-74- 2317o3T 3351.31 
) 130002 20.00 o.o o.o 574000 31800000 586.98 OoO 5890 38 650 80 12043 2558040 3920029 130002 20.00 o.o o.o 574000 38600000 5880 11 OoO 590085 65086 13.28 2906060 4756041 

------- - 130002 20.00 o.o OoO 5740 00 42200000 saa. 70 o.o 591 o 59 66025 13065 3111071 5184065 130002 20000 0.0 o.o S?4ooo -115000 00 583086 -- o.o ~~- -35.o6 --,. 0-..--- t 633. 91 19250 82 
) 130002 20.00 OoO o.o 574.00 11500000 585o75 o.o 586018 14ol8 5o26 2185o72 3053096 130002 20. 00 o.o o.o 574000 42200000 589042 OoO 59 lo 92 53.78 12070 3399023 5754045 130002 20.00 OoO o.o 574.00 42200000 592oll OoO 593.,60 25067 9o84 4730026 8329073 - 130002 20. 00-- -- -o;cr- o.o s?4.~--:nsoo.oo -SBT.-Z-6 ____ -~ 5-av;-r6 66.-u-:J -rz-.-6'--- -z64T.-gv--4-rn-;os---
) 130002 20.00 o.o o.o 574.00 48700000 589077 o.o 592087 64089 l4ol3 3562084 6045.82 130002 20. 00 o.o o.o 574000 ssaooooo 590.B9 o.o 594.15 62.35 14055 4103042 7066083 

----- - 13.002 20. 0() o.o ____ o.o 574.00 75100.00 593.32 OoO _597._13 60025 as.so __ 5371045_ 9675. 05 ---- - - - ------ --- ·- -- --- -
) 13.010 70.00 OoO o.o 574000 11500.00 583o46 OoO 584.35 44072 7.57 1519.89 1719.72 130010 70.00 o.o OoO 574000 27200000 587000 o.o 58B.75 47.79 10.61 2564.61 3934.63 

---- -- 13.010 70.00 o.o o.o 574000 31800.00 587085 OoO 589. 82 48.71 llo26 2823044 4556027 --13.oTo- -- 700 00 -o-.o --- - o.o 574000 38600000 589004 -- -~-ir.o--- - ------i,g-r;;~ so.--27 l:Z-.----o1'i-- 3242.13 -5444018 ----
) 130010 70.00 o. 0 OoO 574.00 42200000 589068 OoO 592.05 49o9l 12036 3520064 5973 o l l 130010 70000 o.o o.o 574.00 11500.00 584. 18 o.o 584o87 30007 6067 1725019 2097.03 

- - 13.010 70,00 o.o o.o 574000 11500.00 5850 86 o.o 566.28 13053 s. 18 2217.98 3125.96 - - - -TY.oro- -?'cf. -oo --- -- - o;cr-- --------u. o S74ooo 42200.oo -:590.12 o.o --5'12-o -29 44'.Il - 11. -s3 ___ -3TZ1J-;53- -~,ro--gz--
) 130010 70.00 o.o o.o 574.00 42200.00 592.35 o.o 593078 24. 12 9o63 4857.57 8592077 ) 130010 70. 00 o.o OoO 574000 33500.00 588. 15 OoO 590020 49009 I lo48 29170 86 4781018 130010 70.00 OoO o.o 574.00 48700.00 590077 o.o 593031 48099 12083 4047084 6957.62 -----13001~ --7o.00-- --0.0 o.o s1,.;-o-o ssaoo.oo 591087 --------... -u---- - - 594.59 47~74- l 3o -zg- ----46Dooo3- --g<rTI,-32----
) 13.010 70.00 o.o o.o 574.00 75100000 594035 o.o 597.56 47o38 14055 5969.75 10910000 

130020 100.00 o.o o.o 574.0,0 11500000 58<1-o 02 OoO 584o75 32069 6085 1679.78 20 I I• 24 13;020 ___ 100.00 --- - ---o;o-- o. o--- 574000 27200000 587.?C-- --- ---o;;-o--- - -:,811~----:!lJ 370 iilJ 9o 7<1 -- 27780 89 -44-~.,-- ----
) 13 .020 100 • 00 o.o o.o 574.00 .31800.00 588060 o.o 590028 38082 10040 3071.51 5104.tl ) 130020 I OOo 00 OoO OoO 574000 38600000 589087 OoO 591078 39073 11.09 3608042 6123.71 

------ - -~-- J3.020 100.00 o. 0 o.o 574000 42200000 590052 OoO 5920 52 39050 llo39 392304.3 6714092 13.020 -Too-.--0-0-- -- -o.o-- -- -- o;-o- - -----s14 • oo 11soo.oo 58~4 -- - -- --...--er ---sa5; l 5 25004 - 6.29- 1 BZ'T o --i a --zzga-. za--
) l 3o 020 100.00 o.o Oo 0 574000 lH,OOoOO 586001 OoO 586041 120 71 sooa 2262045 3226. 18 

13 o 020 100.00 OoO OoO 574000 42200000 590. 83 OoO 592. 72 360 19 llo06 4077007 7014098 130020 100.00 o.o o.o 574.00 42200.00 592067 o.o 594.02 22027 9o37 5025027 6942-44 -r:r.-070-- - --111<J;iy0-- -- -o.u---- --lr.l1-- ----S74o 00 ~SlJlro 00 58 8 o--vz--- - ,,.i,-- 5900-67 39026 -1 oo-611 - -n-94-.-rs- --s:r,a.o-o--ZS -- - ---
) 13 0020 100000 OoO o.o 574000 48700. 00 591063 o.o 5930 79 38076 11.as 4481060 7822014 

13 o O 20 100000 o.o OoO 574.00 55800000 592. 72 OoO 595. 05 38040 12034 5054099 9004.76 1_3_._0?_0 100.00 o.o OoO 574.00 75100000 595026 OoO 598003 38065 13056 6591 o 53 12080 006 -- -- ---~----- -- -------

) 13.030 100.00 o.o o.o 574000 11500.00 58'1-o41 o.o 585.o5 26071 6o'l-2 1 791 o 83 2225004 
130030 100.00 OoO OoO 574.00 27200.00 588023 o.o 589.56 31 o 70 9o26 29400 71 4830o95 13 o O 30 100.00 OoO OoO 57<1-oOO 31800o00 589016 OoO 590. 66 32095 9o82 3289.76 5539. 52 ----- -- n--;<J~ - ---T01r.---uu-- ------ o • o o.o 574.00 38600.00 590. ·~-~~----o.lT- 59Zo 17 33.-49 ro.--.&-- 39110._TT_ - r;-5159-.-az 
13.030 100.00 o.o o.o 574000 42200000 591 o 13 OoO 592.91 33.35 I Oo 75 4224084 7307.05 130030 100.00 OoO o.o 574000 11500000 584083 OoO 585039 21073 6001 1911092 2466096 13.030 100000 o.o Oo 0 574.00 11500000 586015 OoO 586053 12001 4o99 2303022 3319001 --------.r. --ira-o - - -ro-u.-u-o-- ----u.u--- o.o --·- 514.00 42 2 0 0 .---oo --sg-r-37- -o o-u-- 593. 07 3lo22 100 5Z - 4~7.-54- 75-SZ.-z:T- --- -
13.030 100.00 o.o OoO 574000 42200000 592096 OoO 594.24 20075 9ol5 5177.80 9263046 130030 1 OOo 00 o.o OoO 574.00 33500.00 589049 o.o 591 o 04 33013 10.00 3433040 5820042 130030 100.00 o.o o.o 574.00 48700.00 592023 o.o 5940 I 7 33ol3 l lo23 4793079 8460.73 -- ry.-u:n,------ --T01J;-u-o- --u.---cr- - - o.o 5 74.00 55800.00 --sg3.33 --- u-.-u-- 595043 3~0-r2 11-0-73 538ro1r 'T6'lS • .,.,-------
130030 100 • 00 OoO Oo 0 574000 75100000 595091 OoO 598. 41 33036 l2o9l 7092.07 13002 o 12 

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



---··-~ -· -------- --~-- ----------

SECNO XLCH cLTRD ELLC ELMIN 0 CIISEL CRl•S EG lOK*S VCH AREA oOlK 

--- - - -- _13_. 0_40 -"'-° ll_tJ).0 __ - -~-- - -- -- _ _o_.._Q_ - - - - 574a00 __ I_.UiOO,. QQ 585--~2- - -~ __ iHl5,._89 16035 5_. 50.__ ___ 2jlij_'h_9_6 __ __2_843 • 69 _ 
13.040 400.0'.) o.o o.o 574.00 272'.)0.00 589,62 o.o 590061 21. 14 8.02 34870 74 5916000 
13. 040 400000 o.o o.o 574.00 31800.00 590064 OoO 591. 75 21071 8049 3980035 6825066 
13.040 400.00 OoO o.o 574.00 38600000 592002 o.o 593028 22001 9o08 4680.57 8227 o 62 
1_3_._Q§_lL _ii_O__D__.__O_(L hn_ ___ - - __o_._o_ ______ _5~Q_. _42200. 00 ~.6JL o.o ~-02 22.21 -~3.l _s~ z_z _ .a.953......85 
13.040 400000 o.o o.o 574.00 11500.00 585067 o.o 5860 l l 14062 5.31 2164097 3007 o94 
13.040 400.00 o.o o.o 574000 11500.00 586.63 0o0 586097 9086 4.69 2450.75 3662044 
130040 400000 OoO o.o 574000 42200.00 592082 o.o 5940 1::, 21.46 9.26 5104.82 9109052 
13.· Q_~Q_ - <l>OS>J_Q_Q_ __ !u_Q_ ____ _ _ o o o _______ 5ll_.Jl9 42200000 59;,o9Q --~-- 594099 l6 059 _lh47 56950 '1" 1 Q;,§Q_o 6:Z _ 
130040 400.00 o.o OoO 574.0Q 33500000 590.99 0o0 592.is 21.so 8064 415802-4 7175.02 
130040 400.00 OoO OoO 574.00 48 700. 00 593081 OoO 595029 22053 9o84 56470 24 10260021 
130040 400000 OoO Oo 0 574000 55800000 594,95 OoO 5960 56 22086 10032 63680 27 11671024 

_U~O_ 4_!l_Q_, 0 O_ O_o_Q_ _ 0, O~- ___ 574»LO 75JJ)Qo 00 ~«;17_.__60 - ___ Q_.. _Q_ -~99 o 54 22074 l l_o 44 6§38~ 16 15!~!!.52 

13.050 400.00 o.o OoO 574.00 11500000 586.07 o.o 586.47 12035 5o04 2283008 3273004 
130050 400.00 o.o o.o 574000 272000 00 590054 OoO 591 o 37 l6o::53 7o33 3931075 6731009 

_ _l~~~- __ 'HtO • Q_O_ o.o o.o_~-- 57A.Qo __ ~.oo_ 5..i_L60 _L_Q_ ~22._sz 1~•68 7o16 ·~~•1-01 71'86_LfHL 
13.050 400.00 o.o 0. ') 574000 38600. 00 593001 o.o 594007 17015 8033 52040 54 93200 02 
130050 400000 OoO o.o 574,00 42200000 593069 OoO 5940 82 17037 8061 5582051 10125020 
130050 400.00 OoO o.o 574000 11500.00 586.25 OoO 586.63 11046 4o92 2336.97 3396055 
13.050 400000 o.o OoO 574.00 11500000 587.03 OoO 587.34 8047 4,47 - 2571.63 __ ,!951063 __ 

--.T.o5o-- 4000 00 o;o- - OoO 574,00 • 220,f;oo - -593,79 --o--;,,- 59.--;91 17002 a;s5 5631e50 10227053 
130050 4000 00 o.o o.o 574.00 42200000 594,64 OoO 595.60 14002 7o99 6155.55 11269085 
13,050 400,00 o.o 0.0 574,00 335000 00 591096 0,0 592,92 16,81 7,91 4652.29 8169066 

__ 1~~ o;;_o __ 400000 o.o OoO 574000 48700000 594085 o.o 596.10 17079 9o07 6302.17 11547.59 
130050 400;00 --o-;o- OoO 574,00 5saoo;oo 59_6_;02 -- --O-o 0- 597.-38 17098 9;52 7C77,17 l3H,0.-72 
13.050 400000 o.o o. 0 574000 75100.00 598. 70 OoO 600035 17098 10062 9815,23 17709078 

13ol0l)_ --- 4000 00 _Q_.JI_ OoO 574000 u 500_.._oo_ _ _ 586 .__!l_Q _ o.o 587.13 22090 4o60 _2502.04 __ ,!4(12088 ____ 
13.100 400,00 OoO OoO 574000 27200000 591.58 - -- o ;,r 592.-25 30008 6o_ 6_i 4454.69 4959033 
13,100 400,00 o.o o.o 574,00 31800000 592,68 O,Q 593.42 30079 7o00 5027086 5731, l 7 ) 
130100 400000 o.o o.o 574,00 38600000 594.15 OoO 594.99 31066 7o50 5844,72 6859061 
130100 - -- 4000 00_ OoO OoO _ 57hOO ___ 42200,00 _ 594,86 o.o 595.75 .32006 7.73 63070 17 '7452,82 
13. 100- 400000 - o;~--- OoO 574,00 11500000 586093 -o;o 58-7025 21079 4o52 2541064 2463033 
13,100 400000 OoO OoO 574000 11500000 587054 OoO 587082 17. 57 4.22 2726. 56 2743018 
130100 400.00 OoO o.o 574000 42200.00 594094 OoO 595082 31.50 7.69 6360.50 7519018 
13.100 400000 o. 0 o.o 574000 42200000 595058 OoO 596.37 27023 7o30 6828000 80860 35 
13 o l 00 400.00 OoO 0-0 574.00 33500, 00 593-;-o<>- - --0.11- 593.;8::l 3l o04 7o 13 5231.;57 60T3~04 
13.100 400000 OoO OoO S74.00 48700000 596007 OoO 597004 32ol8 8011 7225000 8584.38 
1.3.100 400.00 OoO 0,0 574,00 55800.00 597028 OoO 598032 3lo 78 8048 8317012 9898.25 

_ l_~_._1._9_0_ -~o_o_._Q_o _ Q_ 0 0 - o.o 574000 _]'5J00o00 6()0o_O~ _ OoQ 60lo29 31003 9.31 11479_.()7_ 1348_2~07 

130200 1 41)00 QI) OoO OoO 574,00 11500000 589008 OoO 589. 28 10093 3o58 3258036 3478048 
13,200 1400.00 OoO OoO 574 .oo 27200000 594.65 0,0 595003 13099 5o07 6163095 7272072 
13.200 1400.00 OoO o. 0 574000 31800.00 5950 86 o.o 596029 l4o46 5. 38 7048064 8363037 -----
13.200 1400000 OoO OoO 574000 38600.00 

--
597043 - ---0.0 S9~-~91 14010 5,80 8462; 05 1 Oo6T.;1 l 

13.200 14000 00 o.o o.o 574.00 42200000 598. 19 OoO 598070 14079 6000 9246066 10972.56 
l.30200 14000 00 OoO o.o 574000 11500.00 589.14 OoO 589034, 10074 3o56 3282.37 3509015 
l 3o 2•'JO 1400. 00 OoO OoO 574,00 ll500o00 589.44 OoO 589,63 9 • 82 3o45 3409.78 3669012 130200 ____ 14000 00 -- 0,0---- OoO 574000 4,2200;00 5•nr;2:t 0 ~-0 598073 14068 5.98 9-2830-Tl 11014-o 84 
13,200 1400000 OoO Oo 0 574.00 42200000 598051 OoO 599000 13073 5o85 9613.13 11389025 
13o2'JO 1400.0') o.o OoO 574000 33500.00 596027 OoO 596071 140 54 5o50 7385089 8785030 
13.200 1400. 00 OoO OoO 574,00 48700000 599.45 OoO 600. 01 14094 6032 106900 71 12600.0l 
13.200- -1400. 00 ---- - ·-o-;o- OoO st4.oo 558000 00 6mJ-;-69 - o;-o 60f o 2-g 15.07 6.62 12238. 73 l 4::f71.-7T 
13.200 14000 00 o.o o.o 574.00 75100000 603056 OoO 604• 26 15043 7.34 15948.48 19117086 

--- --- -- --~ --- - ---- ---- --~ ·---------- ---- -- ·--



~- ----- - --- --- - ·-·- ---- - ----- - -- - -- - -

) SECNO XLCH ELTRO ELLC ELMIN 0 CWSEL CIHWS EG lOK*S VCH AREA oO 1 K 

~-~------- 140000 1800000 OoO o.o 573.40 11500000 - 590052 OoO 590.65 5o55 2o87 4192053 4860025 
140000 1800.00 o.o o.o 573.40 27200.00 596 • 48·- - .. ___ (f;1f ___ ·si:ro. 69 6.-~ - 3; n· --i-o-"22"9 ~ -0"2 TlHiBT .;in--

) 14 001)0 1000.00 o.o o.o 573040 31800. 00 597075 o.o 597097 6. 51 4.13 11876.79 12463 • 27 
140000 1800,00 o.o OoO 573,40 38600000 5990 38 o.o 599. 63 6.61 4o41 14118.98 15008028 
140000 1aoo.oo o.o OoO 573.40 42200000 

·-
600.17 o.o 600.43 6,65 ~:;~l- _t~~f ~: ~i 1 ~ij~: : ~~ · 140000 1 BOO • llir·---- -o-;-o- 0.9 573.40 11500.00 590.55- . -·-.r.11 ~;o9 s.-so··-· 

\ 14,000 1800,00 o.o 0,0 573,40 11500. 00 590.77 o.o 590.89 5.22 2.81 4363.79 5034021 , 
14.000 1800.00 o.o o.o 573040 42200000 600, 19 o.o 600.45 6.62 4.53 15521.86 16404.79 
140000 1 000. -00 o.o OoO 573040 42200. 00 600.38 o.o 600063 6 • .35 4.46 16013.59 16744 • 45 
14.000 l80oooo-·· o.o o.o 573040 ~~-;air·· - :i9tr;-r,· .. -o;o 598~41 6.53· 4·; :rr----,-z-45Z";-g-y··rn-os-0··4r --- --

) 14,000 1800000 OoO OoO 573.40 48 7000 00 601.47 o.o 601 o 73 6.59 4.70 19129.06 18971 .09 
14.0•)0 1000.00 o.o o.o 573.40 55800.00 602073 o.o 603000 60 47 4.84 23109063 21939.47 
140000 18000_00 ---·· o.o OoO 573.40 75100.00 o05.b6 0,0 605.92 6. 06 5,07 ___ 33949,52_ 30516.40 ----- - -- ------ ---- -

) 14 o 100 l 000. 00 OoO OoO 573.40 11500.00 590.85 o.o 590.97 2.07 2.79 4425.60 6002.42 
14.100 1000.00 OoO o.o 573.40 27200.00 596086 o.o 597.08 2.55 3.94 10712.41 17024.54 
14 • 100 1000 .oo OoO OoO 573,40 31600.00 596013 0,0 598.36 2062 4.19 12381041 19651.65 

--- - 140100 ·-- 1000.00 ---··- o.o o.o 573.40 30610. o-o-· ~77·. . .. - -i,-;-iy·- 600.~°3 2.7~ ir;;si--··14on,~-s-9- -233gr;;ff2· 

) 140100 1 OOOo 00 OoO OoO 573.40 42200.00 600.55 o.o 600. 84 2o76 4066 16498.65 25388.50 
140100 1000.00 0,0 OoO 573040 11500000 590089 0,0 5910 01 2.05 2o78 4451.09 8037 • 50 
14 e 100 !OOOeOO OeO OeO 573.40 11500,00 591eQ7 o.o 591,19 lo95 2o74 4590-46 8236061 

14;T(f0- - t 0000·00--· -- -<Jo.,--- o .. o 573.40 --.z.!Ulr;-QlY ·-- - 600.57 ---··-· -o.o--- ·600-;·91, 2.75 . 4·060-· -l6553e!f5 ~4r.-n,· 
) 14 o l 30 1000.00 0,0 OoO 573,cl-O 42200.00 600075 OoO 601 • 02 2.65 4.60 17041.79 25921039 

140100 I 000• 00 o.o OoO 573040 33500.00 595.55 o.o 59a.eo 2.65 4o27 12968013 20594. • 89 
14.100 l OOOo 00 o.o OoO 573.40 48700.00 601085 o.o 602 • 15 2.79 4.86 20281.02 29156.65 --- ----n:.too l OOOo 7JU .. ---· - --vo 0 o.o 573~ 55800.00 603.10 ·------u-;u-·- -- -5lr3. lir· Z., IJO- - s-.-u-,- 24359. 53 '"33326. 83 

) 14.100 1000.00 o.o OoO 573.40 75100.00 606,01 OoO 606.33 2o 79 5,46 35358050 44963 066 
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C 
_Tl .. 
T2 
T3 

JJ ___ J. C.t-4.fC_!<,_ _ lN_Q 

J2 . N?ROF __ U?!-D.T 

1.000 o.o 

__ P...!...l?.O ____ 'l_.Jg_J 
4.000 J3soo .ooO 

o. 

-1.000 o.o o.o 
r""-o ... .iio ~ o. 100 

·4a'fti&~ s•5eoo.ooo 

o.o 
0• JOO 

75100.00·0 

/ o.o 

___ _Q.o_. 
o. 0 

____ o.o __ _ 
o.o 

_. ll.I. .OT_TAtf!P. _ ~Q.W.T.Y- fif;!:'!!JJ.P...!lbl..I.'.!.... LINE ( COE F"Pl __ STJJDY--'-1972_ )(:-5E.CTJO~ CL_ . --·--- - .. 
XI o.o 52.000 aao.ooo 1090.000 o.o o,o o.o 
GR 6t)Q,OQf) -7l'J•O\l") 600.00ll -700.000 600.000 -100.000 600,000 

_ Ci.EL -~--9..t..2.0JJ _ _l__Q.O ,.Q.Q() ___ . ..Ji88, 500 - 300.000 590.000 350.000 --- ~:g:;gg GR 587.000 500,000 59t.oo0 540.000 586.900 550 .. ooo 
GR 563.400 590 ,OO J 504.CJOO 600.000 583.400 611.000 !:184•500 
GR 583,000 680.000 587.0-00 700,000 586,500 730,000 sa0.ooo 
GR ..•. __ 5tl9"----3QU ~.1£.U..L..>_QQ ___ _t,~,-...Q..Q.2. _____ ..1!.~- -- 583.000_ 530.000 5eo.ooo 
GR 575, 5-'J,J 920.-lOO 57511 BOO 935.0!)1) 575.31)0 950 .. 0do- 576·~00·0 
GR 577,000 1000.000 580.500 1020.000 s00.000 1030.DOO 588.ooo 
GR 591.500 1110.000 saa.200 1120.000 50e.100 1160.000 s91.soo 
-~F -- ~9_2.,_600 __ ~~~~=~gg -· 59U.OD~ 1450.~0~ 589.00J tsoo.ooo 589•000 
GR 600.0VO 610 .ooo -·-2990.000-·----o;o·--- -- -o;o--" --.,---;iy----
NC 0,0 0 .1 fiO o.o 0,0 o.o o.o 0,0 

XI o.!:ioo 39 • .)0 J 500,001) BJ0,000 275~.0')0 1600.000 2JOO,OOO 
J;B. tgr:~gg.- - 120 .. 000 589 • 500 160.000 587.B.lO 200.000 590.000 
GR ·4ao;o-oo- --·-,,...-oin, 420,000 581,----s?m" . -ifSO";"Dm) - . ~ •SlJ Cf -
GR 583.000 520 .o 00 578,000 530.000 577.0'JO 54011000 576.800 
GR 576.400 580,000 576. 800 630.000 577.800 650.000 s1a.ooo 
J~B- -i~r:~ig -- 750 .ooo 579.800 780,000 584.000 782.000 588.oao 
GS - 850 .o oO -·595-;No---875.00 o· 59Y.11Cf0-:- - · -wo·;. -o:-nr - --- ·s9"4. sou 
GR 509.000 1030 .ooo 588.000 1050.000 587.000 1100.000 586.500 
GR 586.00,J 1300e000 586.500 1400.000 6DQ.Oll0 2180,000 610.000 
'1t ... .. _o.o _____ _9_'!_.Q...._ • . _ _Q_'!...!L. o. 300 0.500 o.!....IL . ·- - ____ o.o _ 

I FT D/5 OF M-11 BRIDGE (COE FPI STUDY• 1972 ,C-SECTION 1l 
-xr-- 1.000 --- -65.o-Oo- -------rr<>;·(Ri~-- 920. 00'0" 2600.0,,---cr 2"fO"il~OOO "T-FJil)-.---0-00" 
X3 10.000 o.o 0 .o o.o o.o o.o o.o 
GR 610 .. 000 100.000 611.000 250.000 612.tOO J7 o. 000 593.SO'l 
GR 59'3el}Q 41')-.')0'J 590.9()0 415.000 se.6.eoo 420.000 587.000 

Fa 

o.o 
ITA:ACE 

o.o 
o.o 

o.o 
-70 0, 000 

40 0 • 000 
5i3l. zro·o 
620,000 
75(). 000 
860.000 
960. 000 

1045.000 
1175.000 
_1550.000 

o.o 
o.o 

o.o 
270 • 000 
475. 000 
560 • 000 
680. 000 
sto .. ooo 

10~0,?00 
1150.000 
2190,000 

o.o 

o.o 
6t 0.300 
3-7C-.'JOO 
425.000 

o.o 
o.o 
o.o 

0,0 
600.000 
587.400 
584-. OoO 
589,000 
588,100 
576,000 
575. J 00 
592,200 
593.0CIO 
591,0CIO 

o.o -
o.o 

o.o 
591.500 
590,800 
577.000 
s10.200 
594.500 
59411000 
586.700 

o.o 
o.o 

o.o 
610."300 
5,Q1 • 401) 
567.000 

o.o 
0 .. (f 

o.o 
-100.000 

450.000 
583~000 
650,000 
780,000 
900,000 
910.00·0 

1090.000 
1200.000 
1750. 000 

o~ o·-
o. 0 

o. 0 
350. 00 0 
50·0. 001> 
570,000 
700.000 
a.Jo. ooo 

10·20. 000 
1200.000 

o.o 
o.q 

o. n· 
a. o 

390.ll'J'J 
4 JO. noo 

( 

. -- --------
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GR 
GR 
GR 
.liR
GR 
GR 
GR 
GR 
GR 
GR 
GR 
N.C __ 

586.900 
sao.,900 
579.,900 

-- sru .. a.o.o... 
574.600 
574.,soo 
59 2 .ooo 
6.12. J o_o 
610.Q()O 
605.000 
591.600 

_0,.012 

~60 .,QOQ 507., 400 
5~5.000 578.900 
Sl')(l.,o_;:>') se0.400 
.f:!;,_Q_.,!lO...a....... ___ _seo 900 
73a.a·oo 576.300 
815.000 575.900 
d70.0.00 592.000 

- 950 • (}j)Jl.. _ 6.Ul.....3.D.Jl. 
12·)0 .J,'ll') 609.900 
l75o.o·oo 597.B00 
2000 .l'.ro u 589. 400 

o._013_ _ .O .. aJl.1.:i 

474.000 
564.000 
618.IJOO 
6bQ 000 
775. 00 0 
820,000 
e"ts.ooo 
975,QQQ__ 

1300.00"l 
1800 • 000 
2050.000 

5E.5 • 000 
579.300 
5e1.800 

-- _5.Z.a....9..0..Q'_ --
575.900 
576 • 3)0 
590.900 

.6....1.J....D..0.'1. -
e,oa.900 
596.800 

- - __ __o _ _._Q__ ___ - -
590.000 
- _Q,_a_. 

495.QOU 
570 • 000 
'>24.000 
7..0..B • OJI a. -
785.ooo 
839,000 
885.ooo 

1.000• ODO 
1500.000 
1850.ooo 
2100.ouo 

o.o 

584.500 
579.700 
580.900 

... s.I.6.Jlil_Q_ 
576.500 
581 • 300 
593.900 
6.l D.-.fillO 
5o08.ooo 
593.000 
590.400 

0 .a__ 

D/S FACE OF M-11 BRIDGE., PIERS WERE INCLUDED IN GR CARDS 

Xl 
BT 
BT 

_[lT .. 
GR 
GR 
GR 
_GR __ 
G" 
GR 
GR 

_<;p_ 
GR 
GS 
GR 

1.too 
9.000 

920.000 
- .t...J_j}_._5.D_o_ - . 

e.io.-000 
586. 500 
sss.soo 

_55_1_..._Q_Q_Q.. __ 
579.800 
61 o. :no 
610.:WIJ 

___ 6J..Q .. _-Z.._Qj)_ 
581.(,,0(1 
592.000 
61 o.s-oo 

----- ----
53.000 370.,000 920.000 1.000 

110.000 6to.ooo 610.,000 370.000 
612.100 610.,300 920.0~0 612.1)0 

a.a _......_..lj].a.o.....aa...o. 611,ono ______ .o...o.._ 
100.000 612.100 370.000 593.500 
420.000 610.300 4.20.000 6J0.300 
495.000 610.300 495.000 610.300 

~545 ... QQ.o SZ"i..Oil.O ______ 5.6.5..11D..O ____ ~ _572.....5.0..0 
575.ooo 580.500 615.ooo 581•800 
645.'J•lO 610.300 650,.ooo 581.000 
720.000 blD.3oo 725.000 575.500 
7-9~-- _.6.L0_. 3rul. .. __ . WllJ.......0.0....0 _.I.2.fu..D..D..Q. 
855.UOa 592.000 e6s.ooo 592.000 
875.0.00 591.000 890.000 594.000 
97s.o·.oo 6.11.000 1000.000 610.soo 

1.000 
612.100 
612,100 

1100...00D. 
370.000 
425.000 
soo.ooo 
570.-0.00 
62s.ooo 
650.000 
725.000 
B OJ)_._,D__OJ) __ 
870. 000 
920.000 

1100.000 

1.000 
612.100 
950.000 

_ _td.lL..50.0. 
593.000 
586.500 
584.000 
6..lQ....300 
581.000 
579.000 
575.000 
.!).7..A ... .fl.0_0 
610.300 
612.100 

o.o 

U/~ FACE • F M-11 BR.-HJGH WATE.R MARKS(REF:TECt-1 A?i:;tENDIX-COE FPI STUD'() 

YEAR-P.EAK .FLOX....AI--6.BANO RAP.io.s GAGE 

1948 42200 

J:::iLG.l:i. .WAI.E[LELE\l. .A. l_ B.Rl OGE 

602.70 

J<.1 
X2 
NC 

__ . _______ l94 7 

1 9t,O 

l..25.U 

193? 

- .. L, ?.Q.O 
0,0 
0.120 

31800 

_2.ZZQ!L __ -

11 500 

------ --.®..L...~. 

600. 41'.l 

---9~9--. o.o 
0.1,20 

-~----.0...a.!l._ ---~•,-•~·~ o.o 0,0 
·---~-QOO o,o 

0,0 0.0~5 o.o 

--iFT U/5, C1F M-11 BRIDGE 

x1 1.300 65.o·oo 370.000 920.000 1.000 
.l(.L 10.000 _____ __Q_&-·--~~o,.._.~o=~--~~o.--,~•c=,~- -

612
0,.0

100 
__ 

GR 610.000 J00.000 611.000 250.000 
GR 593al00 410 • 0.0v 590.900 415.000 586.600 
Gk t,86 • 900 460a000 587e400 474.000 585.0')0 
~ ___ Ji§.0~900_ 54'3.000 578.900 564.QOO 579.300 
GR 579,.900 590.600 560.400 616.ooo sal.soo 
GR 581 .OOO 650 .000 580,900 660.,000 578,.900 
GR 574-ebOO 738.QOO 576.300 775.000 575.900 

...ruL __ ._filLJi.2.2.__ _ _fill'j_~JUlQ___ _____ s 1s:••~9~0*0,\-----.,.•~2~or·~•~o1H.0~ __ 1s~1~§*•~3~0:1:• 
GP 592.ooc, e7u.ooo 592.000 875,ooo 590.900 
GI-I: £.,12•100 95l.i.U1'.> 61.).300 975.000 611 .. 000 
GR 010.-000 1200,.000 009.900 1300.000 608 • 900 
GR 605.0,JO 17~0.000 SH.BOO teoo.ooo 596.800 

56,000 
0,0 
o.o 

~6-~90 0 
1,000 
0,0 

1.000 1.000 

-3=,i;i o o sg!:iao 
420.000 567.000 
495.Q')O 584.500 
5 7 J),,O(LO ~- faJ'u!O O _ 
624.000 580.900 
roe.ooo 576.ooo 
765.000 576.-500 
839a000 _____ 5fi•JIOO __ 
B85.ooo 593.9~0 

1000.000 s10.800 
1~00.000 ooe.ooo 
1850.000 ~93.000 

5.J0.-000 
575.1)00 
634.oao 
721.la.OOO 
7q5.ooo 
es5.ooo 
920.000 

1aso.ooo 
1700.000 
1~00.000 
2150.000 

o.o 

o. 0 
370.000 
512.100 

o. 0 
•10.000 
425.,?00 
soo.ooo 
570.000 
635 .. 000 
705.ooo 
735.000 
a10.ooo 
870.000 
~20 .. 000 

0,0 

o.o 
o.o 
0,0 

o.o 
612 .. 100 
310.000 
425.000 
5)0. ')00 

--~1.5• OQO 
63•.ooo 
721'). 01)0 
795.000 
8§_5. _OQO 
92 0• -.JOO 

toso.ooo 
1100.000 
1900.000 

Sd0.700 
579.700 
561.000 
575. 000 
576,000 
592.100 
612. 1.00 
61 o. 500 
606. 800 
591.900 
605a000 

o.o 

0,0 
612• 100 

o. 0 
0,0 

590. 500 
587.500 
581. 000 
610.300 
581.000 
576,000 
576.200 
576.201] 
610.300 
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o.o 

o.o 
o.o 
o.o 

o.o 
612.100 
593.400 
567,000 
560 • 700 
579. 700 
551.0·00 
575.000 
576.000 
5.CJ.~!.1.9~ 
6:i,2.100 
610.500 
606.ROO 
5'91,9~0 

53'J• '-'lhJ 
57~.010 
645.ooo 
725.00Q 
eoo.ooo 
864. 00 0 
920.000 

1100.000 
1 704. 000 
1950. 000 
2248. 000 

0,0 

0,0 
610.300 
975.000 

o.o 
t1s.ooo 
480.000 
530. 000 
S7.5a0.00 
6ts.ooo 
720.000 
795.000 
84(h 0.0.0 
875• 000 
950.000 

0,0 

o.o 
o.o 
0,0 

o.o 
o_"_o ___ _ 

390. 000 
430 .. 000 
53i)..:)00 
5 79. 0(t0 
645.000 
72:5.000 
800.ooo 
.864• 000 _ 
920.oou 

1100.000 
1704.000 
1950•0~0 
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GR 591.(,00 20 )0 •.'JOO 561,.400 20!>0.ono sc;,o.ooo 591).400 21'50.1100 

._.550_£L_ll/.$_Q.E. M-11 BIHQGE.1...C• E x-s ~ MOVED u,5 TO MODEL __ CONTRACTIONJ _________ _ 

2.000 72.000-
o.o o.o 

XI 
X3 
y_R 
GR 
GR 
GR 
GR 
GR. 
GR 
GR 

--tg-f-!~8 -- r~8~·8oo· 

GR ___ _ 

GO 
GO 
GR 

5cl7.400 400.000 
~ae.o .>Q oi•l .J·)o 

_§95.00Q ____ 750&00 
589-300 1007.000 
588.70<') 1108.QO') 
584.000 1193.000 
58J .60Q_ __ 1.J:30--1.2.QJL 
577.500 1450.000 
585.01)0 1535.00,J 
607.200 1770.000 

1060.000 
0,0 

6QEl• 4RO __ 
b00,.000 
587,.300 
588,.QQ') 

-1:~:-~gg 
588.700 
579,.800 
ss1.600 

1600.000 550.000 
o.o o.o 

50•000 --- ~9067•.·.-.ooo --
220. 000 
450.000 587.200 
650.1)00 58o.8\l0 
aso.ooo 592.000 

1015.0oo 593.700 
lt•0.000 589e000 
1200. 000 579• BOO 
l36QpOQO 579• 000 
1460.00'J 577.600 
1575.000 596.000 
1aoo.ooo 594.7Jo 

sso.ooo 550.000 0,0 
1eoo.ooo 607.400 o.o 
_ 190. 000 _ 607. 300 ~~Q_._9_00 
285.ooo -5B6.40D-- Joo.ooo 
540.000 567.600 550.000 
655.ooo 594.700 675.ooo 
900.000 568.800 950.000 1oso.00o ---5-9s.o1.Jo _____ 1060.0-0o 

11so.ooo 589.soo 1190.000 
1270.000 581.000 1300.000 
1380.000 577.390 1410.000 
1485.000 57S.5'JO 1497.-000 
1600.000 596.000 1700.000 
1ass .. ooo &91.000 1900.000 

__ li,B_ -
GR 
GM 

_21_Q..300 ___ J..940 .ooo 
591.700 2445•000 

577,.uoo 
595.200 
607.400 
590.300 
f,90.000 
608.900 

2000,~oo ~aa.ooo _ ___ JU..~occ ______ 5sa.ooo _ _2250_~_1)00 

NC 

XI GR __ 

GR 
GR g: 

60~.ooo 28bo.ooo 
2soo. ooo 91 e60D 
29 • 0.000 o.o 

0 .o o. 0 0,0 0.100 0 • 300 

(CO~ FPI STUDY.1972 x-s~cTION 3) 

3.ouu l.u.ooo 1420.000 1900. ooo 4395.000 · bTo-;-ooo -_::rruo-;o 0cr- --~.1>1fo - -1 oeo. ooo sgo. ooo 
589.500 100 •. 000 589.DOO 200.000 590.0'lO 
589.00o 420.000 sa9.ooo t.so.ooo ss8.600 
599.000 700.000 ss~.ooo 7so.ooo 592.000 

·-592.500--1oi'.i1i.1fo7.) _____ 59T;o'oo i oso.ooo 590.500 
589.000 12J.J.,;)C') 590.000 1245.000 594.JOO 
596.200 1390.000 598.800 1•00.000 598.500 
597.,000 1441.000 sea.soo t4ao.ooo ssa.ooo 

2600.000 595.ooo 2700.000 
o.o o.o a.a 
o.o o.lJ o.o 

4695.ooo 
.;. 7811 • lrn"lr 

250,i,Q')O 
sso.ooo 
a50.ooo 

ITO"lr.irO"O" • 
1300.000 
1415.000 
1490.ooo 

4555.000 - ----sgo.ooo 
5B9.000 
592.000 
592.000 

. 5-ITTJ.Otji,- --
590. SO O 
600.000 

0, 0 
_;790. 000 

289.0)0 
600.000 
870.000 

GR 
GR 
GR 

G~
Ga 
GR 

· 5ao.aoo~-155o;oo~ ·- · 579.'70~1670.000 sao.ooo -------nm-r.lffl"G- -- 585.000 
579.000 
576.000 

ft-SO. loo 
1350.000 
1420.000 
1490.000 
r~<1,;-irn·o 
1695e000 
1780.000 
19_1_)0.000_ 

578.ooo t63s.ooo s7a.ooo 1&so.ooo 576.700 
575.000 !718.000 577.000 1735.000 sso .. ooo ~· 590.600 __ J,7_9_u_._090 _____ 595.ooo __ . t&bo.ooo 591.000_ .. 

(COE FPI STUDY. 1972 X-SECTION 4) 

·x1---- - 4.000 47.·ooo · 1.~.o1fo-- ,,~so=o=,~o~o"o..----~6Mo~o~u=,~o~o~o.-----
GR 594.500 o .o 595.700 so.ooo S92•7oo 
GR ~2•0~0 250.C.jO 591.400 290.000 591.400 

~-·- --;~~:mi--· soo.ooo 5Q3.400 9¢0.000 s~?. • oo 
1110 ~ooo- . 60ti;3oo m-,rf,~3~5~.~o~o,..;oc----15~a~91.'-,ila~o~o'" 

GR 5au.c:.OrJ 12'-5.0C.n, 593.200 1270.oO, 583.000 
Gk 575. 700 l)bB .. 000 57b.OOO 1395.000 577.500 
GR 591 • 500 

-GR ·se1r;600 
1soo.ouo sa9.900 1sso.ooo 5e9.90o 

- rr1s-;o1Jo---··----5e-,.-7tfir 1750.ooe 593.3Jo 
GR 599.800 1900.:000 596.aoo t93o.ooo 596.aoo 
GR 613• 000 2150-·000 614.500 2200.000 o.o 

. .ftL ~.•.90..Q __ 33000 •. 00.0 4aooo.o.o-0. ssaoo.ooo 7 • 000.0:>o 

l 665. oo o 
1743.000 
186D•OOO _ 

,,sso;·i!illl--
100. ooo 
700.000 

1000.000 
1 lss.-000 ~ 

1310.01')0 
1410.000 
1s6s:.ooo 
TB'O'O-.~· 
1970.000 

o,o 
o.•Q ____ _ 

588.000 
___ &15.000 

6510.000 --
592.000 
594.000 
597.700 

- · ·5a-, ;,,·o·o· 
576. 300 
577 .500 
595.600 

-- -SlJli;"70"G . 
598.600 

0,0 
--- - _Q_.o 

(CUE FPl STUD¥, 1972 X-SECTION s, USGS FIS CtTY OF ~~ANO RAPIDS x-s A 

10-YEAP 33D00 602.B 

100-YF"AR 5~01)0 b05.8 

o;o 
150.ooo 
750.000 

l 050, 000 
11eo.ooo 
1335.000 
1435.aoo 
1635.000 

-reso.ooo 
2100.000 

0,0 
0,0 

605 .. 000 

0,0 
o.o 

607.000 
597.00·0 
587.600 
594. 000 
589,700 
·s,i ;,;, oii"o 
585.000 
581.000 
577. 100 
57a;s·oo 
605.000 
590.800 
591.700 
600;600 

o.o 
o.n 

0,0 
59·0.-00·0 
sas.soo 
592.300 
593.500 
sa9. 'lo·o· 
589.500 
598.000 
5a2.200 
579;000-. 
575.000 
590.000 
616.000 

o.o 
591.700 
594.400 
599.500 
586.sOo 
576.800 
5so.ooo 
595.600 
599.500 
600 .ooo 

o.o 
o.o 

2?q.a. ooo 

0,0 
o. 0 

150.000 
:350. 0JJ0-
sso. 000 
700.000 

1003.000 
l®o.olJ"i!. 
1190.000 
1320. 000 
1420.000 
1s20.ooo· 
1750.000 
1930.000 
2396. 000 
2·r90---;ooo· 

o. 0 
o.o 

0, 0 
-reu-.-000· 

350.000 
650.000 
950.000 

n-ro;ooo·· 
1375.000 
1411-0.000 
1515.000 

-~l!"O-;-Q"oo . 
1701.000 
l 780. 000 
1~6_0!1_)00 

o-. 0 -· 
200. 000 
BOO. 000 

1 too.ooo 
120-0-;--ooo 
1360.000 
1460. 000 
1650.000 
1e·70~ l>D'lf 
2130. 000 

0,0 
Q!".o 

( 

l 



500-'il::. A.~ 74-000 b07.7 

XI 5.000 t,4.000 5\)) .ouo n~s.oi,o s100.o.Jo s200.ooo 
-"-'- _"o ... o. a •. o __ . ____ -1l..a..Q..._ :198.000 _ 606• SQQ_ -- 2ao..o ..... o.n.o 
GR 607.ooO o.o 606.500 30.000 594.000 62.000 
GR 592.0':)0 250 .ooo 595.600 200.000 606,SJO 350.000 
GR $92:.500 4-7ti.ooo 590. 700 soo.ooo ses.ooo 520.000 

..GR .ft.7.2.a 50..0 .. .56.0 .... .0..0.Q ___ 573.SQQ 5:ZOaOOO _572....6.0J> s..ao.. ooo. 
GP 579.800 620 .ooo 578.000 630 .ooo 573.7)0 650 • :)1)0 
GR 583.0':)C, 700 .ooo e.ao.ooo 110.000 seo.ooo ,20.000 
GS 581.700 1so.ooo 584.500 760.000 s92.soo 764.000 
GR ____ 5.tl!,) • 01lJl -- -- e so ..._a_o..o_ ___ saa.soo - 8tila £100 !i.8.5..J:iQ,tL __ . _.fl"l..5.LD.0..0 __ 
GR 596.000 99C. .01' J 594.800 1 ooo. 000 595.000 1040.000 
GR 593.~oo 1~00.000 59•, 200 1250.000 594.000 1300.000 
GR 591.000 l'JOO.ooo 592.000 2070.000 591.700 22so.ooo 
"". _ .591 uau ___ 2.fJlO • CtQ.O __ __Ji_O__Q.-.,lQJl __ 25.3.0_tlL.00 .. Q_ _ 60Z• 5l1 .. 0. 2900 •• QOJ) _ 

"" 006.000 2800,000 !,98, 000 2aoo.ooo S97.500 2892. 00 0 
EJ o.o o.o o.o o.o o.o o. 0 

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

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

·--- - ---------------

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

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

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

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

52•)0.000 o., 
• ..6..0.fl...Wl.D.. o.o 
592 .60 0 1so.ooo 
61)6.500 398.J00 
579.000 530. 000 

=·= 59.0. 000 
573.700 b7U• !JOO 
sa2.200 730.000 
596.000 785.000 
589.500 .90.0.'lOO 
592.000 1100.000 
591.000 151,)0. 000 
592.500 24'.JO • OOO 

- _6~._g 0. Q -- ~650.000 
602,000 2900,000 

o.o o. 0 

o.o 
o.o 

592.soo 
64"'16.500 
573.500 
570.000 
57,U,.llOO 
581. 700 
5ae.soo 
saa •. .5.Jlo 
591.000 
592.000 
59t. 000 
606.000 

o.o 
o.o 

o.o 
0,0 

200.000 
3qe.ooo 
sso.ooo 
6.0.D .. _Q.Oj) 
640.000 
/40. 000 
830.000 

--96_a._a_o!L 
1150• 000 
1'650.000 
2450.000 
27.50_.,ooo 

o.o 
o. 0 

( 

( 

( 

( 

( 

l 



J 
) 

) 

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

~ >I' :t_jr 1" !ti-. •~*!fl**-*• !!:~ ** •-• •* t ,,.__,r~~ t. !'.'t ** -t.!.. 'l!.!'1!.!<.U.1..~ ~-it,__~.:+ 
HEC2 PELEASE 11AT'.::D NOV 76 Uf'DA.lEO AUGl977 
ERROR CORR - 01,02 
MODIFICATION - 50,5le5?,53 

.,.j'_!' !'.:"i!"~ • •.t •-~-• 1!.!" •~!!'-•-~•-'I':.'!<• '.!"l f"'!_U • * _! "!.1!....*J!.~~•--!-.!'.!._• ~~~ _ 

NOTE- ASTERlSK (*) AT LEFT lF CR0$5-SECTION ~UMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

10-YEA.R FLOOD 

S.U.MM.ABY..~ R.l.NY.OLJ.J _ I l.ltlLE... lti-0. -------- ----

SECNO XLCH ELTRD ELLC ELMIN a CWSEL CR] WS EG 

0 • 0 o. 0 o.o o.o s7s.10· 33soo·.-oo ·s99.60 o~o 599·. 72 o.o 0,0 o.o o.o 575.tO 48700, 00 603,00 o.o 603,12 o.o o.o o.o o.o 575, 10 55800, 00 604,20 o.o co 4, 32 ___ O...Jl. J)_,_p . JJ _ _..Q.__ __ QtJL _____ _!;~lO •..• 75...l_Q_il_. QO_ (!~_7--' l_.D_ __ o.,o_ ~g7.-..23 

o.500 2100.00 ,.. o.o 576.40 33500.0") 599.98 o.o 600.13 
o.soo 2300.00 o.o o.o 576 ... 0 48700.00 603.35 o.o 603. 54 

---·- - .o. .• .5..Qj) __ _ _ 2 ,J_Q_(J.,_0.0 0...J) __ --- ___Q_._o,_ -- __ &_7_~ ____ 5.5..a_g(l_.__Qg 6.D.4_.5_5 _ ()_"O 604.76 
o.500 2300. 00 o.o o.o 576e4U 7Stlo.oo 607.46 o.o 607. 71 

1.000 l99o.oo o.o o.o 574 .so 33500. 00 600.35 0 .o 600. 53 
._l_.__QQJl - ..l '.J.<i!L...0.0_ __ .!l.uL ______ JWL .. ~Zi.SQ _ lle...Z.P...O.....OQ__ _b!l._3_._ 7A_ . O___._jl, __ 6li .. Q._l_ _ 

1.0 )0 1991). ')0 ••• o.o 574. 50 55eoo.oo 604.96 o.o 605.28 
1.000 1990. \)0 o.o o.o 574.50 75too.oo 607.90 o.o 608.36 

______ ...1...e...l.J.l.0 --- - - 1.,g9_ 61Q.,W .R.l.Z.tlJl. ._,S.7A------6.0. __ '31,_!;_00. 00 60.0 ... ..33 .O.&. .~O_Q, 5!i 
1.100 I• 00 010.00 012.10 574.60 -48700. 00 603. 71 o.o 604. 04 
t.100 1.00 otu .. oo 612. 1 0 574.60 55600.00 604.93 o.o 605.31 
1.100 l•ilO bl ')el')'l 612.10 574 • 60 75100.00 607. 8b o.o 608• 40 

--;:-; ·•fo o- ·-s6 .. c>o- .. 
bto.oo-- 612.10 · 574.60 --33500. 00. 60-0-.3-3 o.o 600.55 

1.200 56. 00 610.00 612.10 574. 60 48 700. 00 603. 71 o.o 604e04 
1 .2.)0 ~6.0,J 610.00 012.10 574.60 55800. 00 604-. 93 o.o 605.32 

__ l ,_29_Q __ ~:f»JO 00_ 61 o_._Q_Q_ ..Ol.~.O ___ ..2ll...!._6_o __ _7!:i,!QQ.• !,)O 6Q7eS!t_ _ o~o 608.40 

l • 3,J1) 1. J(J o.o o.o 574-.50 33500.00 6QO• 38 o.o 600. 56 
1.300 1 • 00 o.o o.o 574. 50 48700.00 603. 79 o.o 604e06 

_..L!.a2Q_ ____ J.()(L -- o.g o.o ..§.1.!t_. 50 ~;~~g;gg----~~--- ~:}- 6Q_S• ~4 
1.~QO 1 • OJ o.o o.o 574.50 608.43 

2.ol!O 550.oo 0,0 o.o 577 .oo 33500. 00 600.54 o.o 600.66 - _____ ----2....!._g_9...9 ___ ~~..L.l}_Q __ ____ _Q~ Q --- p.J) ____ i:;77,00 48700.00 ___ -~~•.9?. o.o 604.&6 
2.000 550.00 o.o o.o 577. 00 5seoo.oo 605.29 o·.o 605.47 
2.0i)O 550.110 o.o o.o 577.00 75100.1.10 608.37 o.o 608.60 

... wU'Q __ ~5~1")(}_ o.o o.o 575.,)IJ 33500.00 q_qi..!fil o.o 601. 13 
3.ooo .... ~~s. oo -- o.o-· o.o 575.00 ··4a700.00. 604.59 ·o·;o 604. 65 
3.0i>O 4555.00 o.o o.o 575.00 55800,00 605.89 o·.o 605e96 
3. OIJO 4555. (JI") o.o o.o 575.00 751)0.00 609.05 o.o 609, 14 

-------~--------------- -----. 

lOK*S YCH AREA .otK 

1. 83 3;54 257ii6e B.3 24762~9-l 
l,67 3,78 '36707,'37 37676, 88 
1,69 3,93 40712,BO 42939,94-
1. 73 4-._3Q 50.7;?0_.'!\!3 ~7.02!l...U 
1. 80 3.63 2:1628.75 24985.0l 
t .93 4.17 2e·549.30 35055 .7a 
2.04 4e44 31.924 .. _14. 3~Q.23.Q7 
2.32 5.09 36991.93 49331.58 

l .97 3.44 9732.12 23895.67 
2:.35 4._zj)_ _ l.L61U .__3 7 ----3.J. "l..1'. 4..• JJ>. 
2.57 ,a..55 12271. 82 34795.83 
3. 12 S.41 13889. 86 42487.86 

0.43 3. 7.7 QJS72"-7_0_ :;t~OL .. _:J_8_ 
o.55 4.60 10587. 49 65783.81 
0.61 4•98 11203.37 71183.50 
o. 79 5.92 12686.20 84509.69 

Oe43 3.77 8878.34 -51290.30 -
Oe55 4e60 10591.33 65817.25 
Oe61 4.98 11207•84 7l223e00 
0.79 ~- 92 1~~9 •• 78 3,-56Q.~-:, _ 

•• so 3.44 9750. 09 2739le3l 
1. 79 4el9 11623. 52 36425.73 
t.95 4i,_!;?4 122ne88 399il•68_ 
2.37 5. 39 13930.67 48787.41 

1.23 3. 05 17949.41 30250.86 
1.29 J. 55 23256. 68 4?8J .. 9.•_~4. 
1.36 3e79 25227, io 47870.05 
1.50 -11-.35 31322. 86 61318.95 

0,88 2.54 Rt-1-::l~- :jt~g-:-l8 D.86 ~;-e:2 
o.a8 2e97 4742:), 69 59002.09 
0.93 3, 32 56841. 86 78063.19 



) 

) 

) 

) 

) 

) 

) 

) 

-----------. 
SECNO 

4,000 
4.000 
4.ooo 
4.ooo 

XLCH 

!&ll&Q __ 
t-510.00 
051 o. 00 
o5l.Je00 

5.01)0 5200.•)J 
s.ooo 5200.00 
s.ooo s200.oo 
5,Q()Q ·--- ~')_,_'l_Q __ 

CLTRD ELLC EL~IN 

_ __ __ Q~Q.. __ ~-9..LQ__ _ _,s,,Te,s,-,.,"r,_o 
o.o o.o 575.7~ 
o.o o.o 575.70 
o.o o.o 575,.70 

Q 

33500 • oo __ _ 
487')0.00 
~seoo.oo 
7,::,100.0.> 

CWSEL CRIWS EG 

t,i,°-L,_~7 ______ .. Q..•.Q..... ___ -.0.IU • 97 
605.26 o.o 605.49 
606.58 o.o 606.82 
609.76 OeO 610.04 

---·., J • ., o.o 572.so 33000.00 -- 602,56 ·----o;o-·- 602;-61-
0.0 OeO 572.50 48000a00 606.09 UeO 606.23 
o.o o.o 572.50 ssooo.oo 607.44 o.o 607,58 

_ _.Y__t_Q_ ______ !h_lj --~Q- 74000.Q'l -- _610.69 _ 3h<L_ 610 .. 8~ 

--·- ·---------------

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

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

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

lOK* S 

l e9'5_ 
le 96 
2.02 
2el4 

VCH AREA ,OIK 

-!-!4t- igg~~=~~ ~~h~~---
s. 20 3O819e 55 3 9307 e.J8 
5e79 37647e94 5l380el2 

0.-97 · ---- · -r.-za Zs9'30. 2~3-3·s-6'f~62- -·-· -
1.06 3.11 34000.54 46658.28 
1.11 3.98 37734.12 52312.0J 
I• 1_9 ,~ 4.¢ ___ ~.:, 17~•9! ~!.!_~,-~~~ __ _ 



1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: PR0 D<1M?u.,..; /a ...ro 1= ~ ... 

-5'v /h~ ~/es € /;v.t>ur 
I 



THJS RUN E~ECUTED 02.I 19/81 

·--·••*••··· .. ··••*••· .. •••••••••••••• .............. * •• ~EC2 RELEASE CATED NOV 76 UPDATED AUG1977 
ENNON CCRR - 01,02 
MODIFICATION - 50,~1,~2,53 ...................... .,..*••·~··· ........................ ~ ......... ~ 

,:._ 
Tl FIS GRANDI/ ILL!::: & WALKER• KENT CCiUNTY, Ml CHI GAN. 
T2 10 -YEAR FLOOD 
T3 GF<AND RIVER 

JI ICHECloi. INO NIN\11 ID!A STRT METRIC H\l'JNS a •SEL Fa 

o. 2. o. c. o. 0 o.o o.o o. 599.760 o.o 
J2 NPFi• f- IPLOT P.kFVS XSECV XSECH FN ALLOC , .. CHNlM 1 TRACE 

1.ooJ o.o -1.000 o.o o.o o.o o.-:J o.o o.o o.o ,, \'ARlAE!LE CODES FOR SUMMARY PRINTOUT 

38.000 1.000 53.000 21.000 22.000 54 .ooo 4.000 39 .ooo 150.000 201.000 

JS LPRt,,.T NUMSEC ....... .,_•••REQUESTED SECTICN NUMBERS•••••••• 

QT 
NC 
ET 

Xl 
X.J 
GR 
GR 
GR 
(,8 
GR 
GS 
GR 
GB 
GR 
GR 
GR 

X 1 
X3 
GR 
GR 
Gh 
G• 
GR 
GS 

-10.000 
5,000 
0.010 
o.o 

-10.000 
J:JSOO • OJ 0 

0.010 
o.o 

o.o 
48700, 000 

0.030 
o.o 

CtTY LlMlTS VALLEY SECT IO~ 

o.o 51.000 11300.000 
o.o o.o o.o 

610,000 6300.0JO 610 .ooo 
590,000 9350.000 000.000 
590,700 1()900,000 587 • 200 
586.200 11000.000 584,200 
584.400 11120,0JO 569. 000 
587.600 11250.01)0 568,000 
576.400 l 1400,000 575.400 
~76.000 11460,0r.>0 ~75.100 
580.700 11530,000 567,!:>00 
588.500 lle60,000 591.500 
611.000 11930.000 o.o 

0.100 26,0ilO 2000 • 000 
o.u o.o o.o 

01s.oo·o 1000.000 &1a.ooo 
591,000 1450,000 590,. 000 
581.200 203b,0.'.)0 sea. ooo 
575,600 2101.000 S75,600 
583.900 2190.000 58b.i600 
t:11.000 2500,0JO o.o 

VAi LEY SECT JON A 

o.o o.o 

A 

558 00 • 000 
0,100 
o.o 

11590.000 
10300. 000 

f.3 00, 0 00 
9500,000 

10950,000 
11062,000 
111so.ooo 
11275,000 
11420,000 
11470,000 
11545.ooo 
11675,000 

o.o 

2240.000 
1430,000 
1040.000 
1790.000 
..?051,000 
2139.000 
2202.000 

o.o 

o.o 
75100,000 

0.300 
o.o 

177800.000 
o.o 

610,000 
600,000 
566,800 
563 • 700 
583.200 
509.300 
575.700 
576.000 
592,300 
593.ooo 

o.o 

780,000 
o.o 

C.15,000 
588.900 
578.700 
576.800 
589.500 

o.o 

o.-J 
~saoo.ooo 

o.o 
1,400 

177800,000 
11930 • .JOO 
6700.000 
9800-,000 

t 1000.000 
11090.000 
11100.000 
1130Vt000 
11430.~00 
1 l48o.ooo 
11590.000 
11100.000 

o •. o 

750,JOO 
2500.000 
1260,000 
2000.000 
2063,JOO 
2152,000 
221s.ooo 

o.o 

o.o 
o.o 
o.o 
o.o 

177800.000 
o.o 

600.000 
590,000 
591,100 
584.200 
587.000 
582.800 
575-,600 
576,800 
591.500 
592,500 

o.o 

920,000 
o.o 

615,000 
5B7t9il0 
577.500 
578,,100 
592.300 

o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 

8900,000 
10600.000 
J 1040.000 
11100.000 
11200.000 
11320,000 
11440,000 
t 1500. 000 
11610,000 
I 1800. 000 

o.o 

o.o 
o.o 

1300,000 
2013.000 
2076,000 
2164 .ooo 
2240,000 

o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 

590.000 
see.zoo 
586,500 
583,700 
586.500 
582.800 
575,300 
580,500 
gee.soo 
592.500 

o.o 

o.o 
o.o 

e:,15.000 
ge2.aoo 
576,400 
geo. too 
592.300 

o.o 

o. 0 
o. 0 
o. 0 

o. 0 
o. 0 

9200. 000 
1oeoo.ooo 
11050. 000 
11110.000 
11225,000 
11330. 000 
11450. 000 
11520.000 

. 11620. 000 
11910.000 

o. 0 

o. 0 
o. 0 

1430,000 
202:s.ooo 
zoea.ooo 
21 77,000 
2480, 000 

o. 0 



Xl o.soo Ja.ouo 2500.000 2B30.000 1570.000 I 100.000 1380.000 o.o o.o o. 0 
X3 o.o o.o o.o 2200.000 o.o 32B0 .o 00 o.o o.o o.o o. 0 

. GR c.01.000 2200.000 607.000 2200. 000 5B7e800 2220.000 590.000 2210.000 591.500 2350• 000 
GR 591.100 2400.0()0 saa.ooo 2420 • 000 588.500 2450,.000 591.500 2475.000 590.800 2500. 000 
GI< 58.3 .oo 0 2520.0~0 578.000 2530.000 577.000 2540,.000 576.800 2560.000 577.000 2s10.ooo 
GR 576.400 2580,.0'JO 576. 800 2630.000 577,.BOO 2650.000 578.000 2680.000 570.200 2100. 000 

"-= 57Si.JOll 2750,.Qt)O s79,.eoa 2780.000 584e000 2102.000 588.000 2010.000 59 • .soo 2830. 000 
GR 5~1.500 2aso.ooo 595.200 2875.000 593.000 2900,.'JOO 59 • .500 3000.000 594.000 3020• 000 
GO 589 .ooo 3030.000 5-t\Be COO 3050.000 587.000 3100.000 586.500 3150 .. 000 586.700 320 o. 000 
GR 586.ooo 3300.000 586. 500 3400.000 btl.000 3500.000 o.o o.o 0,0 o.o 

.. NC o.o o.o o.o o.3oo o.soo o.o o.o o.o o.o 0,0 
ET o.o o.o o. 0 0,0 o.o 9.100 o.o o.o 2370.000 2920. 000 

( 
X.1 1.000 49.0,JO 2J7o.ooa 2920.000 2100.000 1950.,JOO 24~0.000 o.o o.o o. 0 
GS bl2.l00 2370.000 012.100 2.370. 0::)0 593.500 2370.000 593.000 2410.000 590.500 2415.000 
GR 586 .t.oo 2420.000 5~6. 500 2420 .ooo 586.500 2425.000 586.500 2425.000 587.500 2480. 000 
GR 585.500 2495.000 585. ~00 2495.000 584.000 2500.000 584.000 2500.000 501.ooo 2530. 000 

- Ga 5a1.ooo 2545.0IJO 579. 000 2565.000 579.500 2570.ooo 579.500 2570.000 579.800 2575. 000 
GR 579.800 257Se OOC 580.500 2615.000 581.000 2625.000 501.000 2635.000 501.000 2645.000 
GR 501.000 2645,.000 501.000 2650,.000 sa1.ooo 2650.000 •579.000 2705.000 576.000 2120.000 
GR 576,.000 2720.0.JO 575.500 2725.000 575.500 2725.000 575,.000 2735.000 576.200 279S.OOO 
G.R 570.200 2795.000 57b. 500 2000.000 570.500 2aoo.ooo 574.600 2a10.ooo 576.200 28• 0. 000 
GR 58l,.OOO 2855. 0,)0 592. 000 2865.000 592 .ooo 2870.000 592.000 2870.000 592.000 2875.000 
GR !:792.000 2875.00C 591.000 2890.000 5,y4,.ooo 2920.000 612.100 2920.000 o.o o.o 

Xl 1.100 49.000 2370.000 2920.000 1.000 1.000 1.000 o.o o.o O.o 
X2 o.o 0,0 o.o 612.100 6lO.JOO o.o o.o o.o o.o o. 0 
BT 4,.000 2370.0JO 612.100 612.100 2370.000 612.100 610.300 2920.000 612.100 610.300 
BT ~920.000 e,12.100 612.100 0,0 o.o o.o o.o o.o o.o o. 0 
GR 612.100 2370,.000 612. 100 2370.000 593.500 23 70.0 00 593.000 2410.000 590. 500 2415.000 
GR 580.t.OO 2420 .ooo 610.300 2420.000 610.300 2425.,:000 586.500 2425.00 o 587.500 2460. 000 
OR sas .. soo 2495.ooo 610.300 24'J5,.000 610 .. JOO 2500.:000 584.000 2500.000 501.000 2530. 000 
GR 581.000 2545.000 579.000 2505.000 579.500 2570 .. 000 610.300 2570.000 610.300 2575.000 
GR 579.800 2575.000 sea. 50a 2015.000 501.aoo 2625~000 sa1.ooo 2635.000 s01.ooo 2645.000 
GR 610.300 2645.000 610.300 2650.000 58 1.000 2650.000 579.000 2705.000 576.000 272 o. 000 
GS fl0.300 2720.000 bl0.300 2725.000 575.500 2725•000 575,.ooo 2735.000 576.200 2795. 000 
GR blQ,.300 2795.000 610.300 2eoo.ooo 576.500 2000.000 574.600 2010.000 576.200 2840. 000 
GR 581,.000 2855.000 592.000 2805. 00 0 592.000 2670.000 610.300 2870.000 bl0.300 2875. 000 
GR S92.000 2875.0()0 591 eOOO 28~0. 000 5'Y4 .ooo 2920.000 612.100 2920.000 0,0 o. 0 

OF<:lDGE SE.CT ION C M-11 BRIDGE u,s 

I X l 1.200 o.o o.o o. 0 Sb.000 50.000 56.000 o.o o.o o. 0 
-X2 o.o o.o o.o 612.100 610.300 o.o 1.000 o.o o.o o.o 

Xl 1 • .jQO 49. 00 0 2370.000 2920 • 000 1.000 1.000 1.000 o.o o.o o. 0 
OR 612.IQO 2;;110.aoo 612.100 23701000 593.500 2370.000 593.000 2410.000 590.500 2415.000 
GR 586.500 2420 .oe>o seo. 500 2420.000 5B6.500 2425.000 586.500 2425.000 507.500 2480,. 000 
GR 5B5.5oo 2495.000 585.500 2495•000 584.000 2500.000 584.000 2500.000 sa1.ooo 2530. 000 
GR 501 .ooo 2545.000 579.000 2565. 000 579.500 2~10.000 579.500 2570.000 579.800 2575. 000 
GR E1Si.BQ0 2:::i7S.OOO ~eo. 500 2615.000 561.800 2625.000 581-000 2635.000 581.000 2645. 000 
GR s01.ooo 2645.000 581.000 2650.000 581.000 2050.000 579.000 2105. oo a 576.000 2120. 000 
GR 576.000 2720 .oo 0 575. 500 2725.000 575.500 2725.000 575.000 2735.000 576.200 2795.000 
GS 570 • ..?.00 .l.795.0JI) 576. 500 2000.000 570.500 2800.0()0 '374.bOO 2010.000 576.200 2840,. 000 
GR 581.000 2855.000 592.000 2865.000 5g2.ooo 2010.000 592.000 2870.000 592.000 2875,.000 
GR 592.000 2675.000 5'ilt.OOO 2890.000 594.000 2920.000 612.100 2920. 00 0 o.o o.o 

VALLEY ~ECTION D 

Xl 2.000 47.0')0 :;190.000 3575.000 142.000 142.::>00 142.000 o.o o.o o.o xa 0,0 o.o o.o 3020.000 o.o 3750 • .JOO o.o o. 0 o.o 0, 0 
Gr.I 612 .. tM'J '30:>0. f.l,)f.l 612 .. 000 3020.000 593.700 3050."')00 595.000 30b0,.000 595.000 3090. 000 



. - -- .. 
GS 5Cd.700 3108.0JO 588. 700 3140.COO 589.000 31so.aoo 589.500 319 a.ooo sas.oao 3190.000 
GS 5tl4.000 .. 31SIJ.OOO ~79.800 3200 • 000 579.800 3210.000 se1.ooa 3300.000 581. 000 3320• 000 ca 581.bOO 3Z:130.0,J0 sa1.eoo 3360. 000 579.000 3380.000 577.300 3410.000 577.lOO 3420• 000 

·-"-" 577.500 3450.000 s11.ooo 3400.000 577.600 3485.000 578.500 3497e000 578. 500 3520. 000 
GR ses. ooo 3535.000 S'\,15 • 200 3575. 000 590 • 000 3600 .ooo 596. 000 3700.000 605.DOO 3750• 000 
GR b07.200 3770.000 607.400 3800.000 S'\,14.700 3855,;000 5,91.000 3900.000 sgo.eoo 3930• 000 GR 590.300 3940.000 590.300 4000• 000 sea.ooo 4100.000 sea:.ooo 4-260.000 591.700 4396.000 

.G.ll 591.700 4445.ooo 590.000 4500.000 591.600 4650.000 595.000 4700.000 600.600 4790. 000 
GR t;03.000 4860.000 608.900 4940.000 o.o o.o o.o o.o o.o o. 0 

Xl 2.10:> 49• O 'JO 3190. ooo 3590.000 1000.000 550.ooo 1000 .ooo o.o o.o o. 0 
; X3 o.o o.o o.o 2830.000 o.o 37.20.0llO o.o o.o o.o o. 0 

• GR bl2.ooo 2830e000 612.000 2830.000 589.500 2850.000 589.500 3000.000 595.000 3020. 000 
GR 595.000 3020 • 00 0 595. 000 3050.000 595.000 3050e000 589e500 3070e000 595.aoo 3090. 000 

. GR 588.700 3108.000 !:188. 700 3140.QOO 589.000 3150eJOO 589e500 3190.000 585•000 3190.000 
GR 5tJ4eOOO 3193eOJO 579. 800 3200e000 579.800 3270 • .JOO 501.000 3300.000 581-000 3320.000 
GR 58le6.JO 3330eO,J:0 5tJl • 600 3360.000 ~79.000 3380e00;) 577.300 3410.000 577. 100 3420. 000 
GR !:i77.500 34!>0.0\JO 577.ooo 3460e000 577.600 3485.0 00 578.500 3497.000 578.500 3520. 000 
GR 585.ooo .3535.0JO 595.200 3590•000 596.000 3600,;000 596.000 3700.000 605.000 3720. 000 
GR 607 .200 3740eO'JO b07e400 3770.000 594.700 3855e'l00 591.000 3900.000 590.800 3930.000 
GR 590.300 3940.000 590e300 4000.000 588.ooo 4100.000 588.ooo 4260.000 591 .100 4396. 000 
GR ~91.700 4445.01)0 590 • 000 4500.000 600.000 4600.000 610.000 4720eOOO o.o o. 0 
NC o.o o.o 0,0 O• l 00 0.300 0,0 o.o o. 0 0,0 o.o 
ET 0,0 o.o 0,0 o,o 0,0 9el0fJ o.o o.o 938.000 3850.000 

VALLEY SECT lON E 

XI 3 .o O V bO.oao 3480 .ooo 3790.000 3140.000 3350.000 3400.000 o.o o.o o.o 
X5 5.ooo 600.980 604e640 606-24.J 609.080 606.340 o.o o.o o.o o.o 
GR blo.ooo 900.000 595. 000 920.000 590.000 J.220,i,QOO 590.000 1220.000 590.000 1220. 000 
GR 589 .soo 2100.000 589e000 2200.000 590.000 22so.ooo 589e000 2289.000 588.eoo 2350. 000 
GR 589.000 2420.01)0 58'ile 000 2450.000 588.600 2s5o.ooo 592.000 2600.000 592.300 2650. 000 
GR 089.0CO 2100.000 589. 000 2750.000 592,.000 2e50.ooo 592.000 2870.000 593. 500 2950.000 
GR 59.i?,~OO 3000.000 591.000 3050.000 590.500 3100.000 590.000 3150.000 589.700 31 70. 000 
GR 589.000 3200.000 590.000 3245.000 594.300 3300.000 590.500 3350.000 589.500 3375.ooo 
GR 598.200 3390.0()0 598. 800 3400.000 598.500 34.15.000 600.000 3420.000 598.QOO 3440. 000 
GR 597.000 3441.000 see. soo 3480.000 5B8.ooo 3490.000 585.ooo 3""90.000 582.200 351 s. 000 
<ill. !;itJO .oo o 3550.000 579 • 700 3570.000 560.000 3587e000 579.000 .21600. 000 579.000 3620. 000 
GR 57d.OOO ..:1635. O.J 0 57tle000 .36 so. 000 576.700 3665.000 576.000 3695. oo o 575.ooo 3701.000 
GR 575.000 3718,.Q,JO 577. 000 3735.000 s80.ooo 3743.000 588•000 3780.000 590.000 3 780. 000 
GS 590.bOO 3790eOJO 59 5. 00 ll 3850.QOO 591.000 3860.000 615.000 3900.000 61(1.000 3960. 000 
ET 0,0 o,o o,o o. 0 o.o 9.100 o.o o.o 3120.000 41 06. 000 

VALLEY SECT lON F 

Xl 4.ooo 37.QVO 3270e000 J5JO.ooo 5300.000 6900.000 6500.000 o.o o.o o.o 
'5 s.oou 001.560 6115. 020 606. 440 609.100 006e540 o.o 0,0 o.o o. 0 
GR t.,10 .. 000 3080.QJO 610.000 3080.000 610.000 3080.000 610.000 3080.000 599.500 31 oo. 000 
GR 599.000 31 lOe 000 600.300 3135.000 !)89.800 3155.000 587.900 3180.000 586.500 3200.000 
GR 586 .900 3225. 000 593. 200 3270•000 583.000 3310.000 576e300 3335. 00 0 576.800 3360.000 
GR 575.700 336B. oo a 576.000 3395.000 577.500 3410.000 577.500 3435,. oo o 560.000 3460. 000 
Gtt 591.500 3500.000 589.900 3550e000 589.900 3565.000 595.600 3635.ooo 595.600 3550.000 
G.R 586.(100 3715.000 587. 700 37so.ooo 593.300 3800 .o oo 596.700 3850.000 599.500 3870. 000 
GR ~S.'J.800 3900.Q:JO 596. 800 39 30 • 000 596 .500 3970.000 59e.ooo 4100.000 600eOOO 4130.000 
GR t>13.000 4150.0JO 614• 500 4200.000 o.o · a.a o.o o.o 0,0 o. 0 
ET o.o 0,0 o.o 0,0 o.o 9.100 o.o o.o 2565.ooo <\230.000 

\I ALL EV 5ECHON G 

XI 4,olOO 39,.000 3225.000 3500. 000 zsoo.ooo 2250.-000 2""00.000 o.o -1.soo o.o 
X5 .::i.ooo 602.200 605.200 606.500 t,09.260 606.500 o.o o.o o.o o. 0 GR o 10 .ooo 2550.Q,)O 591.400 2570.000 591 e400 2100.000 594.000 .2750-000 594.400 2800. 000 GR ~9J.400 2850.000 593.400 2900.000 597e400 3000.000 597. 700 3050.000 699.500 31 Oo. 000 ,::;,,,,-. 

"" ":II Ir> nnn ,snn, ~(H!. 3135.,QOO s 0 9.,aoo 3155.;ooo 587.900 3180.000 586.500 32 oo. 000 



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

GR f;86~f.lCO 3225a000 5:il'3.200 3270.000 ~83.000 3310.aoo 576.300 3..335.000 576.800 3360.000 
GR !:>75. 700 .33b8. 00 O 570. 000 3395.00.0 577.500 34LO.OOO 577.500 3435.ooo 5eo.ooo 3460. 000 
GR 591.500 3500.0JO 589.900 3550 • 000 589.900 3565.000 595.600 3635.000 595.600 3650• 000 

... G.JL_ 5.eB,..60.0 3715 .... 0JO 587. 700 3750.000 59.3.300 3900.000 596.700 3850.000 5'i9.500 3570.000 
GR 5<;.Sl.dOO 3900 .OoJO 596. 800 3930.000 600.000 3':.1709000 610.000 4730.000 o.o o. 0 

,) 
VALLEY SECT ION H WAL-KER CITY LIMITS 

Xl 4.900 5B.ooo 2500.000 2765.000 2100.000 2100.000 23~0.000 o.o 0.300 o.o 
X3 o.o o.o o.o 2oso.ooo o.o 3300.aoo ; a.a o.o o.o o.o 

.. XS s.auo 602.,.550 fOS.480 606.500 609.260 60&;.600 o.o o.o o.o o. 0 
GR 6lO.ooo 1sso.ooo 594.000 1580.000 594 .ooo 206,2,.QOO 592.600 21so.,ooo 592,.SOO 2200. 000 

~ GR 592.000 2250.000 595. 60 0 2300.000 59g.ooo 2350.,000 599.000 2398.000 599,.000 2398.000 
GR 5q2.soo 2470.oao 590 • 700 2soo.ooo 585.000 2520.000 s79.ooo 2530.000 573.500 25so.ooo 
GR 572.500 2.560.000 573.500 2.570.000 572.600 2seo.ooo 572.700 2590.000 578.000 2600.000 
GR 579.800 2620 .ooo 578• 000 263J.ooo 573.700 2650.000 573.700 2670.000 576.000 2690.000 
GR !::83.0CO 2700. 0..}0 580.000 2110.000 5ao.ooo 2120.000 582.200 2730.000 581.700 27• 0.000 
GR 581.700 2750. 000 5~4. 500 2760. 000 592.500 2764.000 596,.000 21a5.ooo ses.soo 2630e000 

__ G.E/. 589.000 2aso.ouo 5as.soo 2001.000 585.500 2875.000 sea.sea 2900.000 5ee.soo 2960.000 
GR 596.000 2990.000 !:94. eoo 3000.000 595.000 3040.000 592. 000 3100.000 591.000 31 so. 000 
GR ~lli,3.500 3200.000 594. 200 3250. 000 594.000 3300 .o oo 591.000 3500.000 592.000 3650. 000 
GR 591.000 3900.000 592. 00 0 4070.000 591.700 4250.000 592.500 4400.000 591.000 44-SOa 000 
GR 591.300 4510 .ooo 600. 000 4800,.000 610.000 s550.aoo o.o o.o o.o o.o 

X1 5.ooo 64 • 00 0 2500 .ooo 2785. 000 510.000 460.000 510.000 o.o o.o o.o 
. .X..1- o.o o.o o.o 2200.000 o.o J200.ooo o.o o.o o.o o. 0 x• s.ooo 602e550 605.480 606 • 500 609.260 606.600 o.o o.o o.o o. 0 

GR 607.000 2000.000 606.500 2030.000 594-.000 2062.000 592.600 21so.ooo 592.500 2200.000 
GR 592.000 2250.000 595.600 2300.000 006.500 2350.000 606.500 2398a000 606.500 2398.000 

_fill_ - 592. 500 2470.0JO 590 • 70.0 2500.000 565.000 2520.,JOO 579.000 2530.000 573.500 25so. ooo 
GR 572.500 25bO.ooo 573. 500 2570.000 572.600 2seo.ooo 572.100 2590.000 576.000 2600. 000 
GR 579.800 2ti20aOOC 578. 000 2630.000 573.700 2650e000 573.700 2670.000 576.000 2090.ooo 
Gk 583.000 2100.000 580.000 2110.000 sao.ooo 2120.000 582.200 2730.000 581.700 2740.000 
liJi 5.81.700 2750.0:JO 584. 500 2760. 000 592.SOO 2764.000 596.000 2785.000 see.soc 2830. 000 
GR ':lu9.ooo 2eso.ooo 5Bs. 500 2867.000 585.500 2875.,000 ses.soo 2900.000 588.500 2960.ooo 
GR 590.000 2990eO'JO 594. 800 Jooo.ooo 5-95.000 3040.000 592.000 3100,.QOO 591.000 3150.000 
GR 593.500 3200.000 594.200 3250.000 594.000 3300.000 591.000 3500.,000 592.000 3650.000 
GR. 5-!il.l .ooo 3900.0JO 59z. ooo 4070.000 591.700 4250.000 592.500 4400a000 591.000 4450. 000 
GR 591.300 45l0 • OJO 000.000 4~30 • 000 602.500 4600 .ooo 603.000 4650.000 606.000 4750.000 
GR bOb.000 4800.000 598. 000 4000.000 597.500 4B92a000 602.000 4900.000 o.o o.o 
EJ o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 



) GRAto:.D HIVE.R 

SUM.MARV PRINTOUT TABLE 150 

SECNO XLCl;I ELTR• ELLC ELM IN 0 C'IISEL CRJ'IIS EG lOK+:S VCH AREA aOlK 

a.a 177800.00 o.o a.a 575.10 33500.00 599 • 76 a.a 599.89 I .O !5 3.60 I B 700• 56 32703.73 

• 
a.o 177800.00 o.a a.a 575.10 48700.00 603 .26 a.a 603.41 1.06 4.04 24369.66 47334.19 a.a 1778(10.00 o.o o.o 575.10 ssaoo.oo 60"- •B2 a.a 604.98 1.04 4.20 26900. 80 5.\601. 71 a.o 177800.00 o.a a.o 5 75. l O 75100.00 607.98 a.a 608.17 1 • l 3 4.74 32035. 73 7064B.75 

0.100 9 20 .oo o.o o.a 5 75 .60 33500.00 599.76 a.a 600.07 2.311 s.26 11617.43 21917e59 
0.100 920.00 a.a o.o 5 75. 6 0 4H700.00 603.24 a.a 603.60 2.35 s.92 15261.B5 31753.02 
0.100 ~.lo.oo a.a a. a 575.60 sseoo.oo 604.79 a.a 605.17 2.32 6.15 168~. 11 36650.10 
0.100 920.00 a.a a.a 575.60 75100.00 607.92 o.a 608.40 2.so 6.94 20208. 57 47464.89 

o.soo 1380.00 a.a a.a 576.40 .33500.00 600 .12 a.a CS00.30 1.12 3.83 1414B.B4 31724.0B 
o.soo 1.3ao.oo a.a a.o 5 76.40 4B700.00 603.61 a.a 603.B5 1.24 4.50 17B99. BB .\3670.07 
O.'.;JOO 1::iBO.OO a.a a.a 576.40 55800 .oo 605. 16 a.a 605.42 1.21 4. 74 19567.B8 4949B.32 
o.soo 1380.00 a.a a.a 57b.40 1s100.oo 60d .33 o.o 608.67 1.45 5.48 22991.75 624-00.B2 

1.000 24so.oo a.a a.a 574.60 33500.00 60).39 a.a ti00.57 1.09 3.43 9771.82 32040.49 
1.000 2450.00 a.a a.o 5 74. 60 48700.00 603.90 a.a 604 • 17 1 • 20:. 4.16 11 704. 60 42935.ll 
1.000 2450.00 o.o a.a 5 74 • bO 55800 .oo 605.45 a.a 605.7ti 1.35 4.44 12557.64 4B105.00 
1.000 2450 .o 0 a.a a.a 574.60 75100.00 608 .65 a.a 609•0B 1.60 5.24 14318.43 59431.14 

1.100 1.00 610.30 612.10 574.60 33500.00 600 .37 a.a 600.58 2.10 3a67 9134.93 23129.65 
1.100 1.00 010.30 612.10 5 74.oO 48700.00 603 • BB o.a 604. 19 2.66 4.45 10943.15 29855.26 
1 • ll>O 1.00 610.30 612.10 574.60 55800 • 00 605.43 a.a 605.78 2.B7 4.75 11735.51 32909.62 
1.100 1 .o 0 610.30 612.JO 574.60 75100.00 608 .62 a.a 609.11 3.63 5.61 13379.32 39420.35 

1.200 5e.oo 610.30 612.10 574.60 33500.00 600 • 39 a.a 600.60 2.10 3.67 9135.99 23133.44 
1.200 56.00 6 10.30 612.1 O 5 74 .60 48700.00 603 • 90 o.o 604. 21 2.66 4.45 l 0943. 91 29858.15 
1.200 56.00 bl0.30 012.10 574 .60 55800.00 605.45 a.a 605.80 2.a1 4.75 117.fl.l.43 3.2932..71 
1.200 56.00 610.30 e12.10 5 74 • bO 75100.00 608 .64 a.a 609.13 3.152 5.61 13386. BB 39450.70 

1 • 300 1 .o 0 a.a • .a 574.60 33500 • 00 600 • 42 a.a C00.60 1.09 :i. 42 9790.37 32139.41 
1. ::ioo 1 .oo a.a a.a 574.60 48700.00 603 • 95 o.a b04.22 1 • 28 ••• 5 11730.82 43090.B3 
1.300 1 .o O a.a o. 0 5 74 • 60 55800.00 605. 51 a.a 605.81 1.34 4.,4.3 125B7. 00 4B286a7l 
1.300 1.00 a.a a.a 574.60 75100 .oo 608 • 73 a.a 609. 15 1.5B 5.23 14358.41 5969B.09 

2.000 142.00 a.o o.o 577.00 33500.00 600 • 40 a.a 600.66 la34 4.14 9594.62 28918.64 
2.oco 142.00 a.a a.a 577.00 48700.00 603 • 93 a.a 604.28 1.56 4.98 12053.21 36955.76 
2.000 142.00 a.a a.a 5 77 • 00 55800.00 605.48 a.a 605.BB 1.62 5.30 13166.13 43B29•75 
2.000 142.00 a.a a.a 5 77. 00 75100.00 608.70 a.a 609.23 1.ee 6. 19 1548B.33 54744.91 

2.100 1 000.00 a.a o.o 577.00 33500.00 600 e60 a.a C00.79 l • 1 l 3.75 11696.65 31796.63 
2.100 1ooo.00 a.a a.a 577 • 00 48700.00 604 .1a o.a 604.45 1.25 4.45 15034. 62 43575.19 
2.100 1000.00 a.a a.a 577.00 ssaoo.oo 60:j.76 a.a 606 • 06 J.28 4e71 1642B. 1.\ 49282.34 
2.100 1000.00 a.a a.o 577.00 75100.00 60J.06 a.a 609.44 1.46 5.46 19345.96 62166.53 

• ::i.ooo 3400 .oo a.a •• 0 575.00 33500 • 00 600.9B a.a 601 "03 0.42 2.40 3362B. 04 51599.02 • 3.ooo 3400.00 a.a a.a 575.00 48700.00 604 .b4 a.a 604.69 0.40 2.61 44498. 34 76957.81 • 3.000 3400.00 a.a a.a ~75.00 55800.00 606 .24 a.a 606.29 0.39 2•6B 49263.39 89417.00 • 3.000 3400.00 a.a a.a 575.00 75100.00 609.08 a.a 609. 14 0.44 3.05 57740.08113-73.62 

• 4.000 b500.00 a.a o. 0 5 75 • 70 .33~00.00 601.56 a.a 601.<QO 2.04 5.29 10859.29 23435.12 • 4.000 b500 .OO a.a a.a 575.70 4tHOO .OO 605.02 a.a 605.43 2.20 6.08 14465. 54 32852.09 • 4.000 esoo.oo a.o a.a 5 75. 70 55800.oo 600.44 a.a 006.89 2.2s 6.40 15957.41 371B7.9B • 4.000 0500.·00 o.a o.a 575.70 75100.00 60Q .. 10 a.a 609.68 2.66 7.43 18771. 09 46004.49 



.1,:. 

SECliLI XLCH ELTRD ELLC ELI-UN a CWSEL CRHIS EG lOK*S VCH AREA .DlK 

• 4 • 100 240(J.OO o,o C,O 574.20 33500.00 602.20 0,0 602 .34 0.96 3. 71 17704. 53 J4l69.30 • 11.100 2400.00 0,0 0,0 5 74 • 20 48700.00 oos.20 0,0 605.38 1 • 1 1 4.34 2313•• 63 46280.3 • • 4.100 2400.00 0,0 o.o 574.20 55800 • 00 606.50 o.o 606.70 1.14 4a56 25703.19 52215.52 
* 4a JOO 24-QO.OO o.o o.o 574.20 75100.00 609.26 o.o ~09.50 1.2s 5.11 31565. B7 66364.12 

I * 4.900 23!:0.00 o.o o.o 572. 60 33500.00 602.55 o.o 602.73 1.00 ::3.a5 15307.61 33519.29 
~ * 4e'SIOO 2350 .o o o.o o.o 5 72 • 80 4B700.00 605.48 o.o 605.72 1.23 4.64 18970. 02 4382lt.e03 

* 4a900 2350.00 o.o o.o 572.80 55800.oo 606a50 o.o fi06a78 la37 s. 02 20245. 04 47715.94 • 4aSOO 2350.00 o.o o.o 572 • BO 75100.00 609.26 o.o 609.62 l .-62 5.83 Z-3695a 05 58993.59 

* s.ooo 510.00 o.o o.o 572.50 33500.00 602.55 0,0 (:02 • 76 1 • l O 4.oa 12856. 2 7 31943.62 
* 5.ooo 510.00 o.o o.o 572.50 48700.00 605.48 0,0 605. 79 1.43 5,.04 15574. 70 40707.73 • s.ooo 510.00 o.o o.o 5 72 • 50 55800.00 606.50 o.o 606.86 1 • 61 5.48 16540. 72 .-3992.46 
* s.ooo 510a00 o.o o.o 572.50 75100.00 609.26 o.o 609.75 1.9fi 6.46 t 9300. 70 53600.53 
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