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Tl qVf 
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C 
Tl 
T2 
T:? 

Jl 

I'• 

,J?' 

tK 
QT 
ET 
ll" 
t-lH 

:-q 
:~ ! 
GR 
GR 
GR 
Gfr 
HH 
NH 

NC 

HEC2 RELE~SE DATED HOV 76 UPDATED APRIL 1980 
ERRO~ CORP - 01,02;03,04 
MO~IFICHTION - 50,51,52,53 54 

HUD FLOOD I~~'5UPANCE STIJDIE5 l,I I LL I AMS. 
VIL! AGE OF BROOY-L YH -too YR FLOOD 
GOOSE CREEi<' 

ICHECt-' tt,11) HIHV IDIR 5TPT 

0, 2, o. o. , 000000 

MPPOF IPLOT PRFVS XSECV XSECH 

• 

1 I 000 ,000 -1.000 ,000 ,000 

Vh!PIHeLf CO[,ES FOP SUMMARY PRINTOUT 

150,000 200.000 ,000 ,000 , 000 

, 1 00 , 1 00 , 04 0 ,100 
5,000 3'90,000 380,000 470,000 

, ')(10 ,000 I , 500 ,000 
5,000 , 100 JJ8,000 , 060 

820,000 ,000 .000 ,000 

~JORI<~, I NC 

METRIC 

1)1) 

FH 

,000 

.ooo 

,300 
3?0,00(1 

,000 
397',000 

,oco 

t'RCS':, ':,ECTIOH AA D011INSTPEAM OF M-50 BRIDGE 

,1'5D 19, 000 387,000 417,000 ,000 
o···" , 000 ,000 362,000 .ooo 

9'=':,00(' , 000 950,200 42,000 5'44,000 
942,400 286,000 942,900 '335,000 942,?0(1 
9'?9, 100 39'5, 000 93e,9'JO 400,000 93~.100 
5'4 r, 2 e,:, 417,000 94'3,'!:'0(' 431,00(' ?4e, o ,:-,:, 

5, 000 , 1 00 '338,000 , 0€,0 387,000 
f'20,0'JO ,000 .000 ,000 .ooo 

CPOS5 SEC Tl OH ItlMEDIATELY (lOlJNSTRE1-m OF M-50 eR I r,GE 

(II) ,000 00 , 000 5(',000 
nn ('I)(} 1)0 "792,('00 00(1 
Si:1 , 080 4Q ,20JJ , 5 00 

- 1-

HVIHS Q l.,,15EL FQ 

-1 , 0 Q, 944,8(10 '0 0 1) 

ALLDC IBW CHHIM I TR~1CE 

,000 ,000 ,000 .000 

,000 ,000 .ooo .000 

.000 .01)0 .000 ,000 ,000 
205,000 ,000 , 'JOO ,000 '0 (l':I 

.00(' .ooo ,!JOO ,000 0 (I(' 
, 04 0 417,000 .060 431.000 ,050 
,000 ,000 , 000 ,000 , 000 

,000 ,000 ,000 ,000 ' 0 0 (1 
442,000 ,000 • !:10":l ,000 . 00') 
81,000 942,SOO 14'5,000 942, 1 0(' 224,(100 

38':.('00 940,200 387,00C- 9!9,200 390,000 
405.000 93e,soo 410,000 939,300 415.UOO 
5E.(',('('(' 95-:', 000 82(', ('')(' 'O':' ':' 00(' 

, 04 0 417, 0Q0 '('E Q 4;'1, 000 ' fl':':' 
,000 ,000 • oo,:, ,OOD , fJ ') O 

S0,000 50 I 000 OIJO , IJ 00 Ol.l 
412, 1)('0 'f.1(10 '{IQ(l 00 ':' 

'OQ(l ,000 000 , 0 00 00 

------------------------------------------------------------------•- ,~--,----
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TUE, DEC 9, 1980, 12,03 PM PHGE 2 

DOIIN':Tf?Ef'..lr1 FACE OF M-'50 8RHiGE 

Y. 1 ,:'1;,0 2'6,, 000 1009,000 1020,500 5, Q 00 5 ' (I I) (I '5,000 ,000 ,000 ,000 
.,, 

'Q')') , 000 ,000 945,'500 949,?00 ,000 ,000 .ooo • O'JO 'fJ(l') 
'"" 
•:-.R '5!55,000 600,000 953,200 ~79, 000 950,'900 777,CO(' 9'50, 000 864,QOO 949,400 ?'51, 000 

1:-,R 946,0':'0 1 000, I}('(' 94'=,5('(' 1 0 (":', (' ':' (' 9?9, E O':' 1 0('9, ('':'0 94Q ,';'('(' 10(''3,('fJ(' 9:'E,EO(' 1010,000 

S8 979,5('0 101'5,000 939,500 102(1,000 9';9,400 1025,000 940,1('0 1029,'500 941 .soo 1(1 75,00(' 

Gfi' 943 I 1 00 1038,000 949,300 11 05, 000 950,20C 1200,000 950,100 1292,('0(I 951,000 1 '?':?E, OQO 

(.C;' 950,EOO 14'=5,000 951,300 1':39,000 952,000 1€14,000 9'5'3',300 16e'8,C00 953,ono 1779,000 

,-.R :'55, 0(10 1':"0E,000 , 000 ,000 , 00(' ,000 ,000 ,000 ,000 ,O'JO 

OT 27, c·~o €')Q,Q('(!, 9'55,000 91;;'::, ~00 €79,('0(' 9'5'3,200 953,200 777.~00 9'50,':'(10 95 0 e o C 

ET e,s4,ooo 950,000 950,000 951,000 949,400 949,400 1000,000 94e,700 941$,000 1005,000 

Bf 948,7(11) 945,500 1009,000 94::', ?('O '5139, 60(' 1009,(100 94E',70(1 94':,'500 1 01 (I, 000 948,?C(' 

8T 945,500 1015, 000 '948,700 945,500 1020.oon 948,700 945,500 1025,000 949,600 94~.'5(1(.I 

BT 1028.500 948,600 945.500 1028.500 948,60(1 940,100 1035,000 948,500 941 .600 1 r:e, orr 
er 948,500 943,100 110'5,000 949,300 949,300 1200,000 95(1,200 950,200 12512,000 9"5 (', 100 

BT 950, l 00 1386,000 951,000 951,000 14'5'5, 000 950,600 95(1,600 15'39,000 9:51, 300 9'51, 300 

BT 1614,000 952,000 '352,000 16ee.ooo 953,300 953,300 1739,00(' 95?,C'OO 9:;;,000 18('1::,00(' 

BT ';'55, 1)00 955,000 ,000 ,000 ,000 ,000 , 000 ,000 ,000 ,O~'J 

UPSTREAM FACE OF M-5 0 BRIDGE 

~-( 1 , 41 0 ,000 ,000 ,000 47,000 47,000 47,000 ,000 ,000 ,000 

:~2 , 0 0 0 , 000 ,000 945,500 948,7'00 ,000 1 , 0 00 .ooo ,ooo , 000 

tlH 5 , 0 0 Q ,100 150,000 , 060 '302,000 , 040 :::'2€,000 ,080 ]2€ , 0 0 0 ,060 

tiH 1120,C'OO ,000 ,000 ,000 ,01)0 , OOQ , 0 JJ 0 .~00 ,0('0 , 000 

IMMEDIATELY UPSTREAM OF M-50 BRIDGE 

:;1 ,460 32,000 302,000 '326,000 5,000 '5,000 5,000 .000 ,000 ,0t)(I 

:--:'3 ,000 , 000 , 000 300,000 ,00(' '32?,000 , 0(1(1 ,000 , 00(1 ,000 

r::fi' "355,000 , 000 9'5(',800 24,000 948,300 71 , 0 0 Cl 94::',200 112,(•01) 949,20(1 119,000 

GP 949,300 130,000 94'5,800 139,000 94!5',000 165,000 94'3,700 198,C'OO 94;,eoo 2'30,000 

GP 944,300 261,000 '344,200 290,000 940.400 302,000 9]9, 6(1(1 304,000 932,900 '30'9, O('C 

GR 938,500 312,000 938,900 '?14,000 9?9,40(' 31-;-,000 939,600 319,000 940,000 '324,000 

GF<' 940,400 326,000 943,500 ?51 000 946,7'00 ::?'81,000 941.:,600 401, ('00 947,500 4?4,000 

GR 948,800 474,000 94e,soo '::21. 000 '5149, 7l'Q 573,000 949,300 628,000 951,100 '3€2,000 

GR 952,000 1095, 000 q55,ooo 1120,000 , 0 (10 ,000 ,000 ,000 ,000 , 000 

tlC ,090 ,080 ,040 , 1 00 , 3 0 0 ,000 ,oon ,000 ,000 , 000 

tlH 5,('00 , 1 ('0 150,000 , 060 ::?02,000 , 04 0 32€,000 , 080 32E,OOO , ei: c 
ti~ 1120,ono , 000 ,000 ,000 ,000 ,O!JQ ,000 , OQO 'QQ(l ,000 

t;:f<'OC.S SECIIOH AB-UPSTRE~M OF tl-50 BRHJC,E 

:·: 1 ,490 , 000 ,000 ,000 30,000 J0,000 '30,000 ,000 ,000 ,000 

:-.:3 ,000 , 000 ,000 274,000 ,00(' ?54,000 ,0('(' ,('00 'O')'l ,000 

tlY 4,000 , 1 00 4'5 1 OQ~t ,oPn !i I , ooo , 040 €8' QO~! '(8Q 5':'?, (10~! ,nno 

ET , 0 0 (! ,000 7, 1 00 ,000 ,orn , cinn 45,000 45') OOQ ,000 , Oltn 
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Tl E (: 

X1 
Gf? 
GI> 
GR 

tlH 

n 

GP 
t-Hl 

ET 

Xl 

HH 
>I" 

Xl 
GR 
GP. 
r;p 
E' 

C RQ':,S 'SECT I ON AC 

1 , 340 
'35'5,CCO 
'J"?9,7'0(' 
5!~0.800 
'342,7'00 
949,100 

'5,000 
4'J2, 'J':'0 

,000 

24,QQQ 
n nn •.., •.•v 

66,000 
-:-e, o oo 

277,000 
'503, 1)00 

, 1 oo 
• 0 oo 
,000 

CROSS SECTION AD 

2,0:'0 
95':>,0CO 
9'?9,000 
939,400 

5,000 
30'5, 000 

'Ol'Q 

15, 0 oo 
, 0 oo 

178,000 
303,000 

, 1 oo 
.ooo 
, o OQ 

GROSS SECTIOH AE 

'2, 1'30 
,000 

:l'5': ,QOO 
942 ?OQ 
'341, 1 (IQ 

95€, O'J') 
5, (J'J(' 

,00~ 

16,000 
,ooo 
'~ oo 

178, 001) 
206,000 
3(15,001) 

• t Qf) 

,000 
, 000 

CROSS SECTIOH AF 

3,940 
9'56,000 
':'...t1 , 000 
943, '5'){] 

,000 

1'!, OC'O 
• o oO 

e9, ooo 
123', VQJJ 

• ooo 

61 , 0 OQ 

9'39,400 
•;hJJ,401) 
942,300 
'949,400 
160,000 

,000 
?,100 

163,000 
94?,?00 
9'39,200 
H4,600 
178,000 

,000 
? , 1 00 

188,000 
,00~ 

9:49.300 
941,900 
941,900 

,000 
S0,000 

,000 
7,100 

85,0'JO 
949,'5('0 
940,700 
351,900 

, OOIJ 

88,000 
23,000 
7'1, 000 
94,000 

?'30,0('0 
544,IJOO 

, oeo 
'IJO'; 
,000 

186,000 
16, 0 (IQ 

1e-2.ooo 
327,000 

,060 
,000 
,QOO 

211,000 
13?', ':'QO 

1'9,000 
rne, ooo 
211.000 

,OOQ 
, 060 
.ooc 
,000 

105,000 
11 , 000 
9-1,QQn 

145,000 
,OQO 

850,QlJD 

939,?00 
942,800 
943,JOO 
9'52,400 
163,0on 

, 0('0 
,000 

'550,000 
943,10(' 
941,100 
947,900 
fEt8,00Q 

,000 

'ooo 

830,00fJ 
944,400 
944,000 
940, fOO 
945,500 

,000 
es.ooo 

, 000 
.ooo 

780,0(11) 
•:M:?, 9C'C' 
9•.J0.~01) 
95€-,000 

• 0 ('0 

75{l,Q0{L 
45, t'OO 
76,000 

133,000 
41JO,OOO 
567,000 

,040 
.cor 
,000 

650,000 
47,0CC 

1et.ooo 
J:€6,000 

, 040 
,000 
,000 

770,000 
,000 

:?8,000 
193,000 
231,000 

,0('0 
,040 
,000 
, 000 " 

-?t0,000 
?"3, ('00 
99, 0 O'J 

156,00Q 
,000 

950,000 

939,000 
943,900 
'?-4'3,9'00 
95'5,000 
)$~' oco 

'l)!J 'J 
'?5,000 

690,000 
94~, uo 
942 400 
9'52,000 
211.0!JO 

.ooo 
1:0,000 

1120,000 
,000 

943,500 
940,200 
949,400 

,000 
105,000 

000 
'30,000 

79(',000 
944, 00-:' 
940,'500 

,000 
,000 

,000 
61 , t' C!O 
81 , 000 

177, ('QO 
447,('0(l 
587,0JJO 

'(lE'(l 

3?(1, 000 

,000 
91, coo 

204,('00 
390,000 

, 060 
,000 

225,')00 

,000 
.~oo 

81 , 0 00 
1':f8,0(t0 
252',000 

, 900 
, 06Q 
,000 

130,000 

eo. (100 
1 04, C' (I 0 

' ~· 'J (l 
,000 

979,900 
':14'?, 1 OIJ 
947,SO!J 

,000 
204,000 

,000 
,000 

,000 
94•.L901J 
'34':' 500 
956,000 
231, ('00 

.OC'O 
,000 

,QOO 
,ono 

944,400 
940,600 
9'3'2,700 

.ooo 
123,000 

,QOO 
,000 

,0(10 
942, 1 O(• 
942, l O C' 

,000 
,000 

' (I!) ii 
64,0(") 
9t:: , 0 0 0 

220,000 
4?''5,l)f)(! 

,000 
,100 

O') 'J 
, or-o 

. 000 
1 ?'4, 0(10 
2..1~ 00~ 
402,00') 

, 1 00 
, OQl' 
, 00 O 

,000 
,00(' 

t?;',0('(' 
20'!,000 
282,000 

,000 
,tQO 
' rJ•)') 

,000 

, 1)00 
e1:.roo 

10'5.00') 
,000 
,070 

-------------------------------------------------------------•-~' ....... ,_ __ _ 
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TIIE E. 9 990 -:. : 03 Pr1 

'SEC'MO DEPTH Cl1'5EL CR 1 l,J5 W5ELK EG 
Q QLOB r.lCH QROB AL08 HACH 
TIME VLOB VCH VROB XML XtlCH 
SLOfE ~LOBL XLCH XLOBR !TRIAL JDC 

-t PP.OF 

CCHV= ,100 CEHV= ''30(1 
14~0 NH CARD USE~ 
-t-':,ECt-lO , 15 O 

3470 EHCROACHt1EtlT STATIONS= 362,0 442,0 TYPE= 
CROSS SECTION HA DOI.JHSTREAM OF M-'50 BRIDGE 

, 15 6,00 944,80 .oo 944,80 944,85 
3eO, 33. 315. 32. 54. 170. 

.oo ,61 1 .86 ,59 ,060 , 040 
.000253 o. 0. o. 0 0 

1490 HH CARD USED 
t<'5E040 ,3'00 

]4?0 EU(ROF-lCHMENT 5TATIOHS= 392,0 412.0 TYPE= 
CROSS SECTION IMMEOIATELY DOIM,!STPEAM OF M-S0 

' '3 0 '5, 94 944,74 .oo • 00 944,91 
"380, o. 380, o. o. 115, 

90 .oo 3,31 .oo , oi: o ,040 
, 001406 50, 50, 50, 2 0 

C(HV== ,200 CEHV= ,500 
-t·3ECtW ,3b0 

33;'0 tlORMAL BRIDGE,HRD= 0 MIH ELTRD= 948,70 MAX ELLC= 

001,,JNSTRE.AM FACE OF M-50 BRIDGE 

.36 8,21 944.81 ,00 , 00 944.92 
380, 6, 326, 48. 9, 11 I. 

• 00 .63 2,94 .98 . 080 , 040 
, 000824 5, 5. 5. 2 0 

t-5ECHO . 41 0 

HV 
APOB 

XU!<' 
!CONT 

HL 
VOL 

l,ITtl 
CORAR 

TARGET= 

, 05 ,0(! 
46. o. 

,059 .000 
0 .oo 

1 TARGET= 
BPJt>GE 

. 17 .02 
o. o. 

, 059 ,039 
0 ,OIJ 

94'5,50 

,12 . 01 
49, O, 

, 080 • 0'3'9 
0 .oo 

PF-l•:-.E 

OLOSS eAN~ ELEV 
TIM:. LEFT IR l GI-IT 

ELMIII S5TA 
TOPl>JID END ST 

80,000 

, 00 940, 20 
o. 940,20 

'938,80 362,00 
80,00 442,00 

20,000 

.04100000.00 
o. 10(1000, 00 

93:?,130 392,00 
20,00 412,00 

.01 939,60 
o. 940, 1 0 

93€.,60 1 005.47' 
50, 37 10'56,44 

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

• 



.- • GHl"l ' 
'3-ECtlO DEPTH CIJSEL CRtliJS t,JSELK EG HV HL 0LfJS5 BAI-IK ELEV 
Q QLOB QCH GROB ALOB HACH AROB VOL TWA LEFT/RIGHT 
TIME VL0B VCH VR-08 ~,i'-lL :-:NCH :.m!i' 1nH ELMIII 55TA 
SLOPE :,LOBL XLCH XLQBR I TR I Al IDC 1cntn COBAR TQPWID EtWST 

7370 NORMAL BRIDGE,Hfi'D= 0 M!H EL T~D= 948.70 M~X ELLC= 945,50 

IJPSTF?EAM FACE OF M-'50 BF?IDGE 

,41 e.2s 944,85 ,00 ,00 '344,96 , 11 , 04 ,QO 9?9,60 
'3'? 0' 6, '326, 49, 9, 112, 50, O, 0' 940. 1 O 

01 ,62 2,91 ,97 '01=(1 , 04 0 ,090 , 039 '5136,60 1005,44 
000798 47, 47, 47, 1 0 0 , 00 51 , 51 1056,95 

1490 IIH C AP-r, USED 
+"°:ECNO , 460 

?470 Ef!CR0ACHMEHT ST'4TIONS= 300, 0 323.0 T'lPE= TA~GET= 23,000 
IMMEDIATEL'r' UPSTREAM OF M-50 BRIDGE 

, 46 6, 13 944,83 .oo ,00 944, 99 ,1f '0(1 , 02 940,4(1 
:'80, 9, "37,2. 0' e, 116, 0, o. 0, 100000, 00 

, 01 ,99 "3, 20 ,00 , 060 • 040 ,080 ,019 9"38,'50 J00,00 
, 001 020 5, s. 5, 2 0 0 ,00 23,00 323,00 

CCHV- , 1 Q 0 CEHV= , 100 
1490 >!H Ci-lRD USED 
rSECMO ,490 

?470 Et-~CRIJACHMEMT STAT I OHS= 274,0 354,0 T'fPE= TARGET= 130,000 
CPOSS SECTI0M AB-UPSTREAM OF M-'50 BR ll)GE 

,49 f.:,46 944,96 ,00 ,00 945, 01 ,05 ,02 , 01 94 0, 4 0 
18(', 31, 278, 71, 44, 13'3, 79, 1 ' o. 940, 40 

'1)1 ,70 2, 08 , 90 ,060 , 04 0 , 060 ,039 93'9','50 274,00 
, 000325 '3 0' 30, JO, 2 0 0 ,00 eo,oo '354,00 

1490 IIH cen U·3E[) 
+SEO·W 1 , 340 

CROSS SECTION AC 

1 , ?4 6,2'3 945, 1 "3 . 00 ,00 ':145. t 4 , 01 ,12 , 00 940,80 
?80, 11, 1 '59, 210, '38, 152, 752, 11, 5, '340,90 

,3:l ,29 1 , 04 ,2':I . oeo , 04 Q '(l': 0 , 041 3'3':,9(' 43, 15 
, /JO OOS3' 850, e5o, 7:50, 2 0 0 ,Q'J 412 ,f.:6 455,e2 

• 
---------------------------------------------------------------·> 

./ 



TU - E - P14GE 6 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BAHK ELEV 
0 IJLOe QCH QROB ALOB HPCH ~1?('8 VOL Tl,IA LEFT/RIGHT 
TIME \/LOB VCH VROB XML ~'(HCH X~ll<' IHH EU1IH SSTA 
':LOPE XLOBL XLCH ~iLOBR !TR I AL JDC ICOHT CO~i'.'.if<' TOPIJ '! D ENDST 

,490 NH CARD JJSED 
.. SECNC' 2 0:''J 

CRO~S SECTIOH AD 

2' 1)'3 6, 17 945, 17 ,00 , 00 945, 17 .oo .03 , 00 1(106.00 
?'? 1) ' o. 24:2, J32, o. t24 I 5'3'2, 2e. 1 0, 941, 1 0 

,95 ,00 ,40 ,22 ,080 ,040 , 09:' , 041 939,00 33,07 
, 000030 '350, 690. 650, 2 0 0 ,00 300,8'5 333,92 

1490 "" CAfi'D USED 
+ 3ECtW 3. I SO 

7 470 ENCROAC'HMEtH STAT I OHS= 13'3,0 3 0'5, 0 TYPE= TARGET= -13"!, 000 
ELEt~CL= 344, 4 0 ELENCR= 100000.00 

CROSS SECTION AE 

3 , 1 5 s. 1 0 945,20 , 00 . 00 945,27 ,07 ,08 ,02 941.90 
?-SO, 1 00, 255, 26, 182, 1 0'3, 30, 44. 15, 941 ,90 
1 , 1 0 ,55 2.46 .es 'i,)~:'j , 04 Li ,ij,Sij , 042 94ij, i G 34,69 

,000(09 830. 1120, 770, 0 0 .oo 194.71 229, 40 

1490 ttH CARD USE[, 
+"3ECtlO 3,940 

CROSS SECTION AF 

3,94 5.49 945,69 .00 , 00 945,76 ,08 ,49 ,00 942, 1 0 
"380, 57, 255, 68, 94, 98. 58. 50, 18, 942, 1 0 
1, 20 ,6! 2,61 1, 1? .08'3 , 0~ 0 , 061 . 042 940, 20 2,,3e 

, OQOE3'3 780, 790, 81 0, 2 0 0 .00 99,35 12e,73 

·• • 
---------------------------------------------------------------~____:____:,. ___ _ , 
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HEr2 l<'EL~A5E PATED NOY 76 UPDATED APRIL t98Q 
ERR~~ COPR - 01,02,0),04 
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Tl HUD FLOOD IHSl)f.'AHCE STIJDIE5 l,IILL IAMS s. IJOl<'l<-'S, I NC 
T2 VILLAGE OF E'ROOl<LYN -100 YR FLOOD 
T: GOOSE CF?EEI--: 

,, 1 I CH En: JtW NINV !DIR STRT METRIC HVHIS Q IJSEL FQ 

0, " ·" nnno '0 ' - ,0 0, 5'44,8QO , o rJ n 

,J2 t~P POF !PLOT PRFVS XSECV XS.ECH FH ALLDC 19ll CHHIM !TRACE 

15, ~0? ,000 -1,000 ,000 , 000 , 001) , 000 ,000 ,000 ,000 

• 
------------------------------------------------------------------------;-~--~-·~----



• 

II 

Q 

TIME 
':LOPE 

,,.,P~OF 2. 

[)E.PTH 
OLOe 
VLOe 
:"\LOE!L 

cc~v= ,101 CEHV= 
149 0 HH CAR[i USED 
+':ECNO , I '5 0 

WSEL 
QCH 
VCH 
XLCH 

,300 

CRIIJS 
QROe 
VROB 
XLOeR 

lil·SELk 
ALOB 

EG 
HACH 
:<NCH 
IDC 

74 7 0 EtKROHC Ht1EtH STAT I OHS= 362, 0 442, 0 T'l'PE= 
CROSS SECTIOH AA DOWHSTREAM OF M-50 BRIDGE 

,15 6,00 944,80 ,00 944,80 944,85 
380. 33, 315, 32, 54, t 7 0, 

,00 ,61 1 ,86 ,69 , 060 ,040 
,000~53 0' 0, 0, 0 0 

1490 t!H CRRD USED 
t<SECNO .100 

"3<170 ErtC ROACHMHIT STAT I OHS= 392,0 412,0 T'IPE= 
CROSS SECTION IM'1EDIATELY [IOlJH5TREAl'I OF M-50 

,30 S,94 944,74 ,00 , 00 944,91 
'381)' 0, 380, 0, 0, 11 S, 

, on , 00 J,31 ,00 , 0~ 0 , 04 0 
, 001406 50, 50, so' 2 0 

(CHV- ,200 CEHV= ,500 
t.SECNO .360 

337 0 HORl!AL BRIDGE,HRD= 0 MHI EL TRD= 9<18,70 MAX ELLC= 

DQl,IN'STREAM FACE OF M-50 BRIDGE 

.36 8,21 944,81 ,00 , 00 •J44, 92 
"'8(1, 6, 326, 48, 9, 111 , 

,00 ,63 2,94 .99 , 080 , 04 0 
.0008.24 S, S, 5, 2 0 

HV 
AROE' 

Xt~f<' 
ICOMT 

HL 
VOL 

IJTN 
CORAR 

TARGET= 

' 0'5 ,00 
46, 0' 

,059 ,000 
0 ,00 

1 TARGET= 
BRIDGE 

, 17 , 02 
0' 0, 

,059 ,039 
0 ,00 

945,50 

, 12 , 01 
49, 0, 

.oeo ,039 
0 ,00 

OLO~,S 
Tl~A 

ELM IN 
TOPli! I[1 

80,000 

,00 
0' 

938,80 
80,00 

20,000 

BAtlK ELEV 
LEFT/RIGHT 

SSTA 
Et--lDST 

94f•,20 
940,20 

'362,00 
442,00 

.04100000,00 
O, 1 00000, 00 

9::e.eo 192,00 
20,00 412,00 

, 01 939, 60 
0, 940, 1 0 

9'36,60 1 005.47 
50, 97' 1 056, 44 

pl-.jr 

------------------------------------------------------------------c-..e---=::--~,----
/ 

• 



I 
"' 

SECMO ,, 
TINE -
SLOPE 

DEPTH 
QLOB 
YLOB 
~-<LOBL 

CWSEL 
QCH 
\ICH 
XLCH 

CRlW5 
tJROB 
\IROB 
XLOEB 

lJSELt-:' 
ALOB 
XNl 
!TRIAL 

EG 
HACH 
:iNCH 
JDC 

HV 
AJ.'08 

~(Nf.' 
JCQNT 

HL 
\IOL 

lllTN 
CORAR 

?370 N~RMAL eRlDGE,HPD= 0 MIM ELTPD~ 94e,70 MAX ELLC= 94S.~O 

UP5 REAM 

'(l1 

, 000-;-'98 

8,2S 
6, 

,f.:2 
47, 

1490 Nl-l CARI> USED 
..-SEC tlO , 46 0 

<;144,85 
326, 
2,91 

47, 

,00 
49, 
' 97' 
47, 

, 00 
9, 

,oeo 

944,96 
f 12, 
, 04 0 

0 

?~70 ENCROACHMENT STATIONS= 100,0 323,0 TYPE= 
IMMEDIATELY UPSTREAM OF M-50 BRJDGE 

?'3 0 ' 
, 01 

, 001 020 

CCHV= 

6, 33 
9, 

,99 
5, 

, 1 00 CEH\I= 
14'90 NH CHRD U-SED 
t':EGHO ,490 

944,83 
"372, 
3,20 

5, 

,300 

, 00 
0' 

, 00 
5, 

. 00 
e. 

'0€0 
2 

944,99 
ff 6, 
, 040 

0 

34?0 EHCRQACHMEtH STATIONS= 274, 0 354, (l TYPE-
CROSS SECTION AB-UPSTREAM OF M-50 BRI['GE 

,49 
380, 

, 01 
, 0')0:'25 

6,46 
31, 
,70 
"?O' 

1490 ttH CHRD USE() 
+-SECHO 1,340 

944,96 
278, 
2, 08 

"?O' 

CROSS SECTIOH AC 

l , 34 
';80, 

,'39 
, 0~1!)08"3 

~.2"3 
11, 

850, 

945, 13 
159. 
1 , 04 
85!), 

,00 
71, 
, 90 
3 

, 00 
210, 

,28 
750, 

, 00 
44, 

, OE 0 
2 

,00 
::!'8, 

, 080 
2 

945, 01 
133, 
, 04 0 

0 

94'5,14 
152, 
, 04 0 

e 

, 11 
50, 

, oeo 
0 

,04 
0, 

.039 
, 00 

TARGET= 

, 16 
0, 

,080 

.oo 
o. 

,039 
.oo 

H,RGET= 

,05 
79, 

, 01.: 0 
0 

, 01 
-;"'52, 
,080 

0 

, 02 
1' 

,039 

,12 
11 , 

,041 
.oo 

0L05S BAtlK ELEV 
TWA LEFT/RIGHT 

ELMitl SSTA 
Jl]Pl•!I D EtmST 

,00 9'39,6(1 
o. 940,10 

931:,f.:0 1005,44 
51.51 1056,95 

23,000 

, 02 94 0, 4 0 
o. ,00000.00 

938,SO 300,00 
23,00 323,00 

80,000 

, 00 
5, 

93-:>.90 
412,66 

940, 4Q 
94 0, 4 0 

274,00 

940,80 
940.80 
43, 15 

,--

-~--------------------------------------- • 



• 

SECNO 
Q 
TirlE 
':LQ 0 E 

DEPTH 
QLOB 
VLOB 
~~LOBL 

1490 NH CARD USED 
t-SEnJC' 2, O'? O 

CW5EL 
QCH 
VCH 
XLCH 

CRO'=S SECTION AD 

2,0"3 
3~0, 

,95 
, OOOJJ"?O 

6, 1? 
0, 

,00 
550, 

14~JJ llH CARD U~ED 
ttSEOlO ':J,150 

945,17 
248, 

, 4 0 
690, 

CRlW'3 
QROB 
V~C,8 
XLOeF 

,00 
t'32, 

,22 
650, 

3470 EHCROACHMEHT STATIONS= 133,0 
ELENCL= 944,40 ELEHCR= 100000,00 

3. 15 
380, 
i , 1 0 

.000609 

CROSS SE::CTIOH AE 

5, 1 0 
100, 

'':l~ 
830, 

945.20 
255, 
2,46 

1120, 

1490 NH (RPO USED 
+=SEC HO 3, '34 0 

CROSS SECTION AF 

3,94 
380, 
• -, r, 
l ,.::..'-' 

, OOOF,35 

5,49 
57, ,. 
'0. 

760, 

945,69 
255, 

790, 

,00 
26, 
,85 

770, 

,00 
68. 

l , 17 
810, 

IJ'SELK 
ALOS 

lTf?,.AL 

, 00 
0, 

, oeo 
2 

EG 
HACH 
:~NCH 
!DC 

945, 17 
624, 
, 040 

0 

3 0'3, 0 T'f PE= 

, 085 
1 

.oo 
'::'4, 

2 

945,27 
1 03, 
, 040 

0 

94'5,76 
98, 

, 040 
0 

HY 
A~OB 

XHli' 
ICOMT 

' I~ I) 
s>?-e, 
,098 

0 

HL 
VOL 

MTN 
COFAR 

,0'3 
28, 

,041 
,00 

TARGET= 

,07 
JO, 

, OiS Ci 
0 

,08 
58, 

,061 
0 

.oe: 
44, 

, 042 
,00 

,49 
50, 

.042 
,00 

OL059 BAHK ELEV 
TWA LEFT/RIGHT 

EU1IM S5TA 
TOPl~ID EHDST 

,eo 1eo6,oo 
10, 941.10 

939,00 33,0?' 
3CO,e5 33:?',92 

-133, 000 

, 0.2 
15, 

940,10 
194.71 

, 00 
18, 

9~0.20 
93,3'5 

941 .90 
941 , 9 0 
34,69 

229,40 

942, 1 0 
942, 1 0 
29,38 

128.73 

PRC,E 1 0 

• 
---==:.----

/' 



,., 

TU DE. 9 

HEC2 !<'ELEASE 
ERPOf? CORI<' -
t!O[i!FIC'ATIO~l 

DATED NOV 76 UPDPTED PPl<'IL 198e 
01, 02, 03, 04 

50 51 52 53 54 

~WTE- H':,TERISK '., AT LEFT OF CROSS-SECT I OM NUtleER INDICfiTES MES,~AGE IN 

GOOSE CREEk 

SUMMHR'1' PFHHOUT TABLE 150 

':,ECMO XLCH ELTRD ELLC ELMJN Q CWSEL 

, 150 .oo ,00 ,00 9::'8,eo 38 0, 00 944,'30 
, 1'50 ,00 .oo ,00 93'?,80 380,00 944,80 

,"300 50,00 ,00 , 00 938, 8 0 380,00 944,74 
, :'01) 50,00 ,00 , 00 9:'e,eo 380, 00 944,74 

,360 5,00 948,70 945,50 936,60 380, 00 944.81 
,360 5,00 94'3,70 945,50 936,60 38 0, 0 0 944,81 

,410 47,00 948,70 945,50 936, 6 0 '.?':'O, 00 944,8'5 
, 41 0 47,00 94'9:,70 945,50 9:'6,60 J'?O, 00 944,95 

,460 5,00 , 00 ,00 938,50 3::'1), 00 944,8? 
,460 5,00 ,00 , 00 938,50 3e o. o o 944,93 

,490 30,00 ,00 ,00 q39,50 1sc•.oo 944,96 
,490 '30,00 ,00 , 00 q79, '50 3':'0, 00 944,96 

I , ?40 950,00 ,00 ,00 q39,90 380,00 945, 1 '3 
1 ,340 85 0, 00 ,00 .oo q3'?, 90 38('. 00 945, 1 J 

2, tY30 €90,00 ,00 ,00 939, 0 0 1:?0,QO 945,17 
2,0JO 690,00 ,00 ,00 9'39 no 38 0, 0 0 5145, 1 7 

; , 150 1120, 00 ,00 ,00 94 0, 1 0 380, 1)1) 945.20 
7,150 1120, 00 ,00 ,00 940. 1 0 3eo,oo 945,20 

!,940 7'39,00 ,00 00 94 0, 2 0 320,00 94'5, €'3 
:' , '3!4 0 79~.('0 ,00 'OQ 94(' ,2(' 3':'('' ('(' 94':, ~':I 

'SUMM(-tRY OF ERRORS LIST 

CRlW-S EG 10V.tS \/CH HPEH ,1111-

.oo 944,85 2,53 1 ,86 2?0,00 ~?}, 01 
,00 944,85 2,53 1 '':'€, ~7 0, 0 0 ~ "3•~, IJ 1 

,00 944, 91 14, 06 J,J.1 114, ':'1 1 0 ~ '71:: 
,00 944, 91 14,06, 3,31 114, ':'1 , 01 '31::, 

,00 944,92 8,24 ,;':,94 16 :J, 1)-;' i ~ ~, 3:1 
, 00 944,92 8,24 2,94 169, o;~ 1 ::: '?:' 

,00 944,% 7 ,99 2,91 171 . 4') 1 ?•l, 5' 
,00 944,96 7,9e 2,91 171 '4'::? 1 ?4 51 

, 00 944,99 11)' 2(1 3,20 12.4,4-:, 118, ·:<:.:. 
,00 944.99 1 0. 20 J,20 124, 4~ I 1 ':?, •:J:• 

,00 945, 01 3,25 2, oe 25':,37 2 i (I, ·;·1 
,00 945, 01 3,25 2, OJ:' 256.3;-' .:::1 •), 71 

,00 945, 14 ,83 1 .04 941 ' '5 ,:, 41 t, 7 1_1 

,oo 945, 14 .s::: 1 ,04 941 ' '56 41 t:, ~u 

, 00 945 .17 . 3 n ,41) 12,;:1 ,79 '-:'}': ~ ;, 
, 00 945. 17 .:o ,40 1221 . 7' ':I E ~6, -;'':1 

,00 945,27 6. 09 2,4-6 31t. 13 1'53.~7 
,00 945,27 6, 09 2.46 316, 1 ?" 1 53, ':'I-;-' 

, 00 945,7€- 6,35 2,€1 ~49,::?ft 150, :'=' 
, 00 945, 7 E E , :''; 2, € 1 249, ?·:· l __. ,~ :., :, 

. -

-------------------------------------------------;'~ ·7-,~ --
• 



UE iEC 9 1980 12,03 PM PHC.E 12 

GOOSE CREEi< 
!l. 

SUMMHr~•t Pi.oHITOIJT TABLE 150 

5ECt!O 9 CWSEL DIFh.lSP OIFl~SX VIF~'WS TOPlflD XLCH 

, 150 1eo,oo 944,80 00 ' 0(1 ,00 80,00 ' 0 (J 
, 150 380,00 ':M4,'30 , 00 , 00 ,00 80, 00 ,00 

, 3 00 180,00 944,74 , 00 - , OE ,00 20,00 '50' 1)(1 

, '3 00 '?80,00 944,74 , 00 - , 06 ,00 20,00 '5(1, 00 

,360 380,00 944,81 , 00 ,07 ,00 so, 97 5,00 
,360 380,00 944,81 ,00 , 07 ,00 50 ,97 5,00 

, 41 0 JS0,00 944,85 , 00 , 04 ,00 51, 51 47,00 
, 41 0 380,00 944,85 , 00 , 04 ,00 51, 51 47,00 

.460 380,00 944,83 , 00 - , 02 ,00 23,00 5,00 
, 460 380,00 944,83 , 00 - , 02 ,00 2J,OO 5,00 

, 490 380,00 944,96 , 00 , 13 ,00 80,00 30,00 
,490 380,00 944,96 , 00 ,13 ,00 80,00 J0,00 

1, '340 380,00 945, 13 , 00 , 17 '(IQ 412,66 850,00 
t , '340 380,00 945, 13 , 00 , 17 ,00 412,66 850,00 

2,0'30 "380,00 945, 17 , 00 , 04 ,00 JOO, 85 690,00 
:;:,030 380,00 94'5,17 , 00 , 04 , 00 300, 85 690,00 

3,150 J80,00 945,20 , 00 , 04 .oo 194, 71 1120,00 
3, 1 '50 380,00 945,20 , 00 , 04 , 00 194, 71 1120,00 

3,940 380,00 945,69 ,00 ,48 ,00 99,35 790, 00 
3,940 '?80,00 945,69 , 00 ,48 ,00 99,35 79(1,00 

·• • 



SUMMAPY OF E?RORS 

• 



I , •I 

TUE [)EC 9 19eO 1 103 PM P~GE I 4 

FLOOf>l,lAY [ 1 ATA, GOOSE CREEK 
Prt ' 

·, ------- FLQODl~AY ------- MATER Sl1RFACE ELEYHTION 
':TATitJl-l WI t•TH SECT I 0,1 MEAH l~ I TH WITHOUT DIFFEliEHCE 

fl~EA VELOCITY FLOODl,IA"r' FLOODMt'.-,,Y 

. 1 '5 0 eo . 270. 1 . 4 944,8 944,8 .0 
'?(IQ 20. 115. 3,1 944,7 944,7 ,O 
, 1t t) 51, 169, 2,2 944.e 944,8 ,O 
,410 52, 171, 2,2 944,8 944,8 ,0 
, 460 23, 124. 3, 1 944,8 944,8 ,0 
.490 80. 256, 1 ,5 945,0 945,0 ,0 

1 , 340 411, 942, ,4 94'5, 1 945, 1 ,0 
2,0"30 301, 1222, .1 945,2 945,2 ,0 
3, t '5 0 195, 316, 1 ,2 94'5,2 945.2 ,0 
"3, ':i4 0 99. 250, 1 ,S 345. 7 945, 7 .0 

Ill. • 
-----------------------------------------------<c,--"7\..,~--



HEC2 RELEA'SE 
ERROR CORR -
MOD IF I CATI OH 

DATED NOY 76 UPDATED APRIL T980 
01, 02, 03, 04 

'50,'51,'52,53,'54 

,--

• 



•• 

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

: -J08 HECPHIJL,U8517~83 .PROJECT, JB53768"3 
PRIQRIJ)' = PS; INPRI = B; TIME = Ut~LIMITED '3ECJ)I-JDS 
JOB NUMBER= #J66 
TUE DEC 9, 19~0 12101 PM 
HP"!l)')O / ~1PE !II B,01,1D 
;FILE FTt~OS=HzerNGC?,OLD 
:FILE FTHCE;DEV=LP.1,1 
-R~N p~rTI PUe E~~~ 

000 20 0 
000 30 0 
!JOO d0 0 

----------------------------------~--------------------------~••,;;~•Ao-~ ... ,~ ---

• 



" 

HU}. OF PRO( .. ~'HM 
!EOJ 
CPU SEC, = €5, ELAPSED MIN.~ 6. TUE, DEC 9, 198(1, 12:07 P~ 

f)(\1)05(11)(1 

• 

. ' 
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• 

ER~OR CORR - 01,02,03 
f 

, I ' 9•S 

tl• IE HSTFRJSt: ( .... ) AI I EFT OE CROSc,-c:fl-r ION NI lt?PfR HWH'Aif-=. MfCCAGE JU 

R\'.-llSOM R l 'l"ER BROOl<L'Ttl 

:?UtHh-iP'r PRitHOUT TABLE 150 

·=:pr: t/0 di CH ELTRD ELLC EL MIN a CIJSEL 

f 5'? ,u Q ff Q on QQ 00 9 7 7,?Q ~,o,oo ';,J4'1 I 4i' 
1:52,410 €60, 00 .00 00 q37,20 560,00 943,95 
,.:,c:;;, 4Jn r.f-Q. no .oo ' no 9-:i:1, 20 ,:,sn,no 944,67 
E.'32,•1,11) 660,0Q ,00 ,OQ 9'.!7,20 :150, 00 94';,1? 

(,'52, 9'5 ') '540,00 .00 ,00 9]8,00 190,00 943,47 

t"'"' qr::r 540 00 no no q--:::; on ,:.? f> QO q44 02' 
f 52,950 '340,00 ,00 00 9?'?,00 390,00 944, '?2 
t: 5-:i 9"'if\ 540 00 00 ,on q7,::. 00 f 1 0,00 9 45,?e' 

,.:•13 --:,: n -:i:pfl, no on nn ~'"]'~ I 40 1 q fl I O 0 943,fi.2 
E53,::]o ?':'O, 00 ,00 , 00 9"3'?, 4 0 ?2(', 00 944, O? 
673 "7-, fr "7f'Q DC 00 QO q-:,q p 40 7 90 p nn g44, 7 7 
E57,'.!30 !eo,oo ,oo ,00 9??,40 E 1 (', CO 94'5,2': 

t::53,881) 550,00 ,00 01) 9?'9, 0(1 190, 00 94'3,6E 
..:<=",:,~qn i:::;c;n, 00 ,00 ,ro ci.;9' on :2n,oo '::!44, :?2 
':5?,t'8'J 550,00 ,00 ,('0 979,00 ?9(', 0~ ':144, 95 
,:.c;-:o spn c;c: n nn no rn 9-='9, on 670 nn g4c; c;E 

t="'i.4 ..,1 n 4-:cn nn QQ n ,, q.q sn 1 •=in ' flQ 9,4,4 ;,3 
654,]10 -l]0,00 ,00 ,0(' ':'142,ZO ]20, 0(1: 944,?4 
t '14 11n .J-:cn nn no ne q4? •n S9 n nn g4c:: Qf 
654. 3'1 0 430,00 ,00 ,00 942,'?0 '= I 'J, ('(! 945,94 

1:54,?50 sn, oo ,00 , 00 942, 30 190, 00 344,91 
t''i,J. -:::so 50 no no QP g,,1;, •e "'J?(\ nn q,.p'i "' t::54,?50 S0.00 ,00 ,00 942,'30 33C, 00 945,74 
i-=,54 '35° 50 00 00 ,no ci42, "'1'(1 E] n I on CJ:1k, '39 

,-:74 3E 0 ? 00 35"i l 0 qc:-,..., .it) ':Mf on ) • n Of\ 94f-'I 77 

E'54,Ji,O 2,00 955,10 9'52,40 94,:, eo :20, eo s,--1,•3, 2e. 
t='"A ~,<: fl 2 nn 9'iS 1 n qc:--:, 41• q4,: •>n -a- -=:in "" 949,kQ 

1::7•4, 3E O 2,00 ,.:,55, 1 0 9':~.4(1 941:: , ? n t 1 n, ·:• r 9'5 (' ' 1? 

t,54.?11J 27, C!O •• 55. 1 0 9':,2, 4 (• ?--11':: .eo ' ::' 0' (• (' 743,29 
6""4 7 9 a ~,-,. OD 9"'5 l 0 9c- - .!fl 94,.: -=,o "7 -.. 1~ 1~ Q 9"'" a a-= 
t:54, 390 " "' ' 

00 95c;, 1 n =is.?, 4 n 94(: '? 0 :'';'1"1,00 95(1, ?1 

t54 7 9 0 r on '7CjC: l 0 ,.:is? 411 9,J,; or, r~ 1 n 'IQ 9"'ifl sn 

~1 IMMARY [If ERRORS ISJ 

CRll,13 EG 

00 94,: 44 
,00 94?,97 

00 944, 69 
00 94~. 19 

00 943,Sll 
,flQ q44, ne 
,QO 94<1 7€ 
,00 q4c; 1 2e 

I~ (1 947,'57 
,00 944, 1? 

ne 9{4 I CIC:: 
.eo 94':,4:' 

0 ,, 943, ;' 2 
,on 944,4'5 

on 945, ('':' 
nn 9 4c: r o, 

' ' 
•4.:H I;,-::: 944,81 
?•14, ;--4 945, 4fl. 
q4c; ('c? 9 47,7R 

,('0 94':,, 1: 2 

.on 94'5, 12 
nn qJs op 

. 00 946, O'? 

' 
nn 9 4"- I ;-15 

ci4i=- c;-; 9•19 ?2 
94":I, 2? 95!.', f.'? 
94,::i. ,; n S"O ,r, 

9': 0, 1" 3':"0,92 

' (•(• 949,55 
Q[' 9"";17 -a--; 
or 950.'53 
'lfl qr! ?;" 

1 (Wt<S 

1. 1 ,J' 
1 . 5':, 
l , c1,.1 

1, 11 

1 , 03 
1 I 79 

1, J6 
1 ,e1 

2.~5 

4 74 
., ~·~ 

99,99 
7,;,44 
': l , 4t;; 

25, 2. 1 
?""' ,:: fl 

":'QI 41 

1 t l <=<7 
1 ':? , "3? 
1 c:-p 7,.: 
143,?;.. 

S': 3 o"\ 

•- (',.1 

'/CH 

0 

7 

1 , ":E 

,42 

? ''IJ 
1, 8? 

2,E':' 
o ~n 
6 I I 

3,7': 

2. o:-:· 
2, 31 
:',('4 
• I 1,:: 

7,2; 

7 ;1 

?,,'27 

5, t 1 
(-, J"'i 

t '')? 

J 1 0 
4 Pl 

,.,1 ~• n 

e;-?,?O 

14Q;',9S 

!25 '58 
-:Cfl4 I,::,,::, 

1=(!7,-;-'..j 

:?51, 11 

1"34,55 

101. 1': 
1.2:0.eo 
15 ,_,, 95 
) 77 .,.,. 

79,2( 

I??, ':'2 

I ;..·•·1, l 9 
1 ,-: 2 ~ Lf 

.-1.•c:t 

4,.:, 1 ~, 
c-,-, I' l 

-,-, -i-= 

31 ,.q 
I :-,4, c:- ·1 

, U 1 f 

---·~ - ,-, 
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GR 943,800 1140,000 ~~44, 100 1 2 (I 1 ,000 5144,200 1252,000 945,000 1307,000 947,000 1333,000 
GR 9~5'J,tiOO 1344, 000 (=l';:5, 000 1364,000 , 00'J , 00 0 ,O'J'J ,000 ,000 , 00:-0 
f1H 5' 'J (II) , 100 ;z27.ooo ,080 31e.ooo , 030 342,00(1 , 070 369,000 ,060 
>1H ~'.:'':' (1':'0 , 0~ 0 ,or:io '0 (1(1 , OOC' .ooo , OC'O ,000 , 000 .oeo 

Cf.'055 SECTIOM C 

;, 1 E.~n, '330 24,000 :J19, 000 342,000 500,000 350,00!0 380,000 .ooo ,000 ,000 
:--? , 000 , 000 ,000 "!00,000 ,000 835.000 ,000 ,000 .ooo ,OQO 
c,.i:.a '3~J5,00') , 000 ~N5,200 56 0 00 945,lOQ l'39,00 10 945,4(10 22?,DQO 949,100 2:'0,000 
GP 947,200 2'519,000 ~N4, 700 '?14,000 940,500 '?18,0010 939,400 323,C'QO 939,400 328.000 
Gii' 9::'':!, soo 3:'3,000 ~n9.soo 33e,Ol'O 940,'50(1 342,QQ!(I 943,800 3€9,000 941:,000 402,000 
GR 948 1 00 434,000 ~~47,'SIOO 476,000 947,300 s2.e,0010 947,800 582,000 '514'3, :::oo 631. 000 
•~R ':14':' 30':I 7510 (I0'J ~~49,800 ':' r3, C 00 9'5 1 ,7(10 819,00IO 9':'5,0('0 835,(100 ,000 , 00'} 
t1H 5,000 , 080 79,000 , 060 93,000 '0310 118, 000 ,060 126,000 ,071) 
tlH 2~~e, ooo ,000 ,000 ,000 ,000 'oo,o ,000 ,('00 ,000 ' 0 (") 

CROSS SECTIOM [> 

;q i:-~•:, e:= e 13,000 93,000 11 ':', 000 550,00(' 550' 001[1 '550,000 , 000 ,0(10 ' Q 0 •) 
r:c 9~;5,0,:,0 ,000 ~!4'51,'300 35,000 945,':IOO 79, OOJ[l 941 , 'S'JO 93,000 94(1,500 98, 0('0 
•~f<• 9";1':1,700 10':',000 ~• ?9,000 11 '?, 000 341 ,000 11 S, 0010 946,600 126, ('00 947,600 171 .000 
GR 94':',70(1 22e.ooo ~~4"51,200 24e',OOO 95'5,000 2€€,001[1 ,000 .coo ,000 , O'JO 
tlH '5' ')':.10 , 100 39,000 ,080 Ee,ooo , 0'3 I~ 90,QQO ,ceQ 111, Q OQ ,HQ ··~ 2 7 2,0'JO ,000 , 00") , 0 O'J , 0')0 '(1 Ql~ ,000 , 00") ,000 , 0 0 •) 

CROSS SECTIOM E DOIJ.IMSTREAM OF MILL ST. 81<'l[lGE 

;, 1 ,;~;4 310 17, 000 68,000 90,000 .t 00, 000 450,000 d.10,01)0 ,(100 ,01)1) '0(11) 

G~ 9~i'.;, 000 , 000 5153,000 22,0QO 945.000 :'8,000 943,400 6'?, 000 942,700 ' ,000 
GR 9~(], 1 00 78,000 '5142, 700 8t:,OOO 942,300 86,000 942,700 88, ')00 943 400 9 'Qfl') 

GR 9<1~::'.'900 113, 000 ':150,700 126,0QO ~51 ,?O'J 158,000 9'52,900 208,000 952,800 :24 .000 
GR 9~;2,900 265,000 5155, 000 272,0QO • 00(1 ,000 ,000 ,(,00 , 000 ' 01)fl 

MC , OE'(I , oeo ,030 , 200 ,500 ,OQO ,000 ,000 ,000 ,000 

:< 1 6':i4, 350 '(lt)O , 000 ,OQO 50,001) '::O, 000 50,000 ,000 ,000 .coo 

~----------------------------------- " 



,., 

TllE 1) ,- 9 198(1 11 :56 HM FHi:-SE 3 

CR0'.:'5 '3ECTIOH IMMEt)lATELV DIJlm': TREAtt OF MILL ST, BRIDGE 

~=1 .c.ic:;:1: I ~,::(I "h I QOO -=1711.QflQ l ,-,,:-, I QflO g' ~IQO 2,000 2,000 , (• 0 0 ,000 , 0(' 0 

' ' ::-,'2 ,0('0 , 000 , 0-:'0 952,400 95': 1 I) 0 , Q O 0 , 000 ,000 ,OO'J , 0('0 
c~:.:1 3,ooq 947,000 1007,500 946 eoo 1 017 5'J'J 947,('IJO 1027,500 ,('0(' , O'J'J , 000 
G/i' 9€0,0')0 €'60,000 958,200 922,000 9'5€, 300 970,000 951,500 980,(100 949,000 1000,000 
C:'2 949,t.!')".' 1003,e'O'J 947,200 1 ('(I':, 000 946,8('':' 1010,('IJO 949,40'J 1011,50') 949,50r 1013,500 
GR 94€,BOO l 01 '5 000 946,BOO 1020,000 949,500 1021,'500 949,600 1023,500 947, 1 00 1 ('2':, 000 
Gf<' 94€,900 1030,000 949,600 1031,500 948,900 1034,'500 951,000 1045,000 955,100 lOE'J.000 
GR '355,400 1109,000 q5::,400 115€, 000 951!: ,000 1211,000 95€,800 1271,COO 958,800 13":2,000 
,::;, C? 960 eco 1 :;'52 , 0 0 0 ,000 .oec ,000 'iJQ(I ,OOC ,('(IQ , 000 ,000 
ET ?1 , 000 ~EO,OCC 960,000 96e,coo 922,0CO '3':-g,200 958,200 970.(00 956,300 95':, 30(' 
BT 9~0.0t)Q 956,100 951,500 10(10,000 955,500 949,000 10CO,Ol'O 957,tOO 949,000 1 (' 0?, 5')0 
BT 957,600 949,400 1005,000 957,€00 951,300 1007,5CO 957.€00 952,200 101(1,000 957,690 
er 951, 'JOO I 01 I , 500 5157,600 '349,400 1013,500 957.500 949,50C 1 015, 'JOO 9':7, 5'JO 9'51,40(' 

BT 1017,SOO 957,500 952,300 102(1,COO 957,500 951,400 1 021 , 5 0 0 957,500 94':',5('0 1l'2Z,':C'C 
BT 9'57,400 949,600 1025,000 957,400 951,500 1027.500 957,400 952,400 1 030, 000 ':''57" ' <l ':' 0 
BT 951,500 1031,500 957.400 949,600 1034,500 957,400 949,900 1034,SOO 955,100 943,900 
BT 10--i.s,oon 955,500 951,000 1063,000 955, 100 955, 1 00 1109,000 955,400 955,400 1151:,0(10 
BT 958.800 955,400 1211 , 000 95€,000 95€,000 1271,COO 9'5€,800 9se.eoo 1322,000 r.i:,e, 80(' ·' 
BT '95..3.300 1352,000 960,000 960.000 ,000 .ooc ,oeo ,000 .ooc ,OCC' 

CROSS SECTIOH IMMEDIATEL'I IJPSTREHM OF NILL ST, BRIDGE 

:,u ~54,"3510 ,000 ,000 ,000 27,000 27,000 27.000 ,000 ,000 .ooo 
X2 ,000 . 000 ,000 952,400 955,100 , 000 1 , 000 ,000 ,(100 ,000 

:n 654.400 20,000 244,000 285,000 2,000 2,000 2' 001) ,000 ,000 ,000 
Gr 9€2,000 ,000 9'57,JOO 14,0CO 954.700 E0,000 953.eoo 118,000 952,'300 175,000 
1:;R 952,400 232,000 947,400 244,000 946,400 246,000 946,300 249,000 946.300 25..i,ooc• 
1:;p 946,400 2551,000 946,400 2€4,000 946,300 2€9, coo 9415,300 274, (100 946,':00 279,000 
GR 'J47,ono 284.000 947.400 225,000 952,900 295.COO 955,000 323,('00 955,9(10 477,000 

CPOSS SECTION F UPSTREAM OF MILL ST, eRJDGE 

~-:: 1 f!"'i4 I 4'50 d!OO ,noo '!1Q!1 f?Q,!JQO 60,000 60,000 ,000 ,000 ,000 
E.J ,000 ,000 .ooo .001) ,000 ,000 ,000 ,000 ,000 ,noo 

•• • 



,, 

II ,-

<;Ectrn DEPTH Cl.JS.EL CR Jl~S r,tSELK EG HV HL OLD 35 BAHi' ELEV 
Q OLOe QCH QR0e HLOe HACH 1-lROE' VOL TWA LEFT/FIGHT 
TIME VLOB VCH VROB XNL :-<NCH Xf1~ WTN ELMJN SSTA 
SLOPE XLOBL XLCH X.LOBR ITF?JHL JDC ICOHT CORAR JQPl,qQ EHQSJ 

+PPOF 1 

C 1:'HV= ,100 CEHV= ,JOO 
1 -l9Q NH CARD IJSEr, 
-+SEC._rn 652.410 

3470 CHCROHCHMEHT STATIONS= 10,0 500,0 TYPE= TARGET= 4':JI0,000 
C-1-'0':S SECTION A 

652,41 7,47 944,67 , 
100 q44,,s7 ~44, ,e,9 , 02 I QO on 939,GIO 

':E O, 171, 331, 158, 496, 231, 469, 0, O, 939,90 
,00 ,15 1 , 43 ,"'34 ,082 ,0'35 ,080 ,000 937,20 64,84 

,000104 670, 660, 650, 0 0 0 ,00 435. 15 500,00 

1490 f•H CPF?t• USED 
+ ':ECNO 652,'950 

3470 EMCRIJACH1'1EHT STAT I OH~= 820,0 922,0 TYPE= TA~GET= 102,000 
CR055 SECTION B 

E-52 95 6,72 944,72 .oo , 00 944,76 ,04 ,06 , 01 940,00 
390, 44, 279. €6, 116, 153, 339, 12, 6, 940,00 

,12 , 38 1 , 83 , 20 ,070 , 030 , 090 ,032 938,00 820,00 
'001.1121:: 920, 540, 400, 1 0 0 , 00 468,26 1288. 26 

1 4'9 0 f1H CAl-'I) USED 
t-':Enrn 65:? t 3'30 

;4,~o CMCROl-lCHMEMT STATIONS= 300,Q 8'35,0 TYPE= TAFGET= 535.oon 
CROSS SECTIOH C 

65?,33 5,J5 944,75 ,00 , QO 944,85 , 1 0 ,07 , 02 940,50 
~90, •• 332, 54, 9, 123, 77, 16, ~. 940,50 

,16 , 45 2,70 ,70 ,080 , 03 0 ,070 , 033 939,40 313,64 
,00034? 500, ,J80, 350, 1 0 0 ,00 69,77 31;'3,41 

1490 t!H CF-lRD USED 
+'':ECtlO E-53,880 

CPO':': SECTIOM D 

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



• 

TU D 

'SECtm 
Q 

TIME 

,::c;3,'?~ 
';9(1, 

,21 
,000474 

DEPTH 
QLOB 
VLOe 
,\LOeL 

'5,9'5 
14, 
,75 

55 0, 

1490 tt~ C~~D USED 
-t<SE(HO 654, '310 

ClJ'SEL 
OCH 
VC'H 
XLCH 

944,95 
?€8' 
3, 04 
550 I 

CRitJS 
QRCB 

,00 
9, 

,74 
550, 

3301 HV CH4NGED MOPE THAN HVI~S 

M5ELK 
HLC'e 
XNL 
!TRIAL 

00 
19, 

, 060 
2 

EG 
HACH 
~-:NCH 
JDC 

'3145, 08 
121. 
, 030 

0 

CROSS SECTIOH E DOWNSTREAM OF MJLL ST, BRIDGE 

'=1'51:l-,31 
'390, 

,23 
, 007944 

2,76 
39, 

1 . 50 
400, 

CCHV= , 2 0 0 CEHV= 
t<SECUO 654,350 

654. 35 3, 44 
390. 

,2'3 
,00~;'6'3 

• •;ECHU 654,3E.O 

60, 
1 ,29 

50, 

9-,.s,oi:-
343, 
? ,23 
4'30, 

,500 

945,74 
318, 
5, 11 

50, 

94'3,02 
8, 

I ,44 
450, 

,00 
12, 

1, 06 
50, 

, 00 
.2E , 

• 080 
4 

, 00 
47, 

. oeo 
3 

945,78 
47, 

, o:rn 
14 

946.08 
62, 

, O'J 0 
0 

HV 
AROB 

XtHt• 
I•: ONT 

, 14 
11, 

,Q6(l 

0 

,72 
6, 

, 080 
0 

,34 
11, 

.080 
0 

??70 NORMAL BRlDGE,HRD= 0 MIN ELTRD= 955,10 MA~ ELLC= 952,40 

85 io TRI~LS HTTEMPTED WSEL CWSEL 
9? PPOBABLE MINIMUM SPECIFIC ENEPG'f 
20 CRITICAL DEPTH ASSUMED 

CROSS SECTIOH lflME~I~TELY DOl~NSTRE~M OF MILL ST, BRIDGE 

654,31$ 
'3'90, 

,23 
,01'5876 

2,80 
0, 

,00 
2, 

949,60 949,60 
390, O, 
6,72 .on 

2, , 2, 

,00 
0, 

, 080 
20 

950,30 
58. 

, 0"30 
12 

, 70 
O, 

, 080 
0 

HL 
VOL 

WTtl 
COP.AR 

,22 
18, 

,034 
,00 

,52 
19, 

,034 
, 00 

,22 
20, 

, 034 
,00 

, 01 
20, 

, 034 
,00 

OLOSS BANK ELEV 
Tl~A LEFT/RIGHT 

ELMHI S':TA 
TOPMID ENDST 

01 941,50 
'9, 941.00 

9?9.00 92,03 
41 ,61 123,64 

, 17 
9, 

942,30 
59, 10 

,08 
9, 

942.20 
63,24 

943,4(1 
94),40 
37,87 
96,97' 

94'3,4(l 
943,40 
"36,53 
99, 77 

,18 956,30 
9, 955,10 

946.80 995, 19 
42,81 1038,01 

) 

• 



TUE [, 
. 

19~ "I 1 :C::6 .. 6 

'3-E:CtW C,EPTH Chl'SEL CJii'Hl'S IJSELI<' EG HV HL OLOSS BANK ELEV 
0 GLOB QCH QROB ALOe HACH AR'OB VOL Tl1IA LEFT/R'IGHT 
TH•E IJLOe VCH VROB XNL ~aKH Xtl~ IAITM ELMIN SST~ 
SLOPE XLOBL ::<l CH XLQBB ITRIAL IDC JCnHJ iQ88R IOPWIO EH[l$J 

•="ECND ~54,39(' 

T3?0 HOf.'Mf'.IL BRIDGE,MRD= 0 MIM ELTFD= 95'5 , 1 0 MAX ELLC= 9'52,40 

CR0':'3 '5ECTIOH IMMEDIATELY IJP5TREAM OF MILL ST, BRH,GE 

654,39 3 , '5 I 950, 31 ,00 00 950,'59 ,28 ,20 , 08 95~ . 3 0 
"';9')' "· '.!90, 0, o. 91, 0. 20, 9, 955, 1 0 

,2..J , 00 4,27 ,00 , QSC , 030 ' IJ9 (' , 1)34 9-.1-C,-eo 9,99,55 
,00434'3 27, 27, 27, 0 0 0 51, 97 1 04 ,53 

tSECNO 654,400 
"=''54.40 4,25 ':1'50,55 .oo ,00 950,i!:::! .oe .oo , 04 ':1147,40 

;'9'), 5, "381, 4, 12, 168, 9, 20, 9' 947,40 
,24 ,43 2,26 ,41 , 080 , 010 ,080 ,034 9-16,30 236,43 

,00('321 2, 2 2, 2 0 0 .00 S4.30 290, 7'3 

't"~ECtW 1;.54, 45 Q 

CROSS SECTION F UPSTREAM OF MILL ST. BRIDGE 

t.'54,4'5 4,27 950, 57 .oo , 00 9'50,6'5 , 08 , 02 , 00 947,40 1 
390, 5, 38!, 4' t 2. 169, 9, 20, 9, 947,40 

,24 ,43 2,2'5 ,41 , 090 ,030 • 0':'(l , 0.'.!4 946,30 236,38 
, ')')1)316 50. 60, 60, 2 0 0 .oo 54,19 290, 77 

-



J • 

~++++~++++~+++++~++~~~++~+~++~++~+++~+~~~+++++++++ 

T1 

HEC.:' REI E'Ci5E D.:.Jf[) ~lnV j"6 IJPDPTED ~PRII 1980 
ERROR CORR - 01,02,03,04 
M~DIFICATICN - 5d,51 52,si,54 

HUE• FLOor, IMSIJl<'AMCE 'STIJDIE5 H-3970 blILLIAMS f3,.l,/0Pli' :;, 
T2 VILLAGE OF EROOY.L'IH -100 ,'R, FLOOD ( FLCODlrnY) 
T7 R.-:a ! 50tl RIVEP. eP.oot:L rn 

,J 1 ICHECI<' IMO NIHV !DIR STRT METRIC 

O, 3, 0. O, .000000 . 00 

,J2 MPPOF IPLOT PRFVS X'SECV X'SECH FH 

15,000 ,000 -1, 000 ,000 ,000 ,000 

HVIHS Q l,ISEL FO 

-I , 0 0, 944,670 ,000 

ALLDC ]Bl.ti CHNIN l TPACE 

,000 ,000 ,000 , 000 

-



,,, 

TIJe [,EC 191='1 1 •"ii': ,-- t 

SEC HO DEPTH CMSEL Cf.'11,15 l•l5EL!( EG HV HL OLOSS BAHtc ELEV 
0 GlLLlB QCH Q.ROB AUJB HACH AF?OB VOL TMA LEFT/RIGHT 
TIME 'y'LOB VCH VROB XNL :,HCH ~<tlf? l,ITtl ELM ltl S5TA 
':LOPE ;'{LOBL XLCH XLOBR ITRI AL JDC ICONT CORA~ TOPloJID EHDST 

-+Pf<'OF 2 

CCHV= ,100 CEHV= , 300 
1490 tlH CARD USED 
+':Enio 652,410 

?4 ;" 0 Et-l(f?OACHMENT STATIONS-= 1 0, 0 500, 0 TYPE= Ti-:ifi'GET= 49(•,ooo 
CR0':'3 5ECTIOH " 

6'52.41 7 ,47 944,67 ,00 944, 67 944,69 '1)2 ,00 , 00 939,90 
':60, 171, 331. !SS, •-P?E 231, 41'.:9. 0. o. 939,90 

oo ,'35 1, 43 ,34 ,082 ,0?5 .oeo ,000 937,20 64,84 
'1i:'01 IJ4 6-;-'0, 6E O, 650, 0 0 0 ,00 4 35, 15 50(", 00 

1490 tlH CARD USED 
+'SECHO 652,950 

?470 EMCl<'OACHMEHT STATIOHfc 820,0 922, 0 Tl'PE=> T~RGET= 102,000 
CR055 SECTIOH B 

":52, ':15 6.72 944,72 .oo 944,72 944, 76 ,04 ,06 , 01 940,00 
~''?O' 44, 27~. 66, 11 6, 15'3, 339, 12, 6, 940,00 

, 12 ,3~ 1 , SJ ,20 ,070 , 030 ,090 , 032 93e,oo '920,00 
,00012€ 920 540, 400, 1 0 0 ,00 468 26 12es.26 

1 490 NH (~R[• USEC, 
i ':EctlG 653,"3:'0 

.:'470 EMC fi'tJACHt1EtH STATIO~rn:=c 300,0 El'3'5,0 TYPE= TAF-'GET= 535,000 
CROSS SECTION C 

,._~5?. T3 5,"35 944,75 ,00 944' 75 944, 85 , 1 0 , 07 ,02 940,50 
"39 0, 4, T32, 54, 9. t23. 77. 16. s. 94 0, 5 0 

, 1 E ,45 2,70 ,70 , O'=O , 030 ,070 ,033 939,40 313, 64 
'(l(lt}"34; '50(', 390, 350. ) 0 0 ,00 69.77 383,41 

14':Jl) tlH CAR[, USEC, 
+SECNO €53,'=€(' 

CR0$~ ~ECT I O~t D 

• 



,., 

• 

?EC tlO 
Q 

TI!lE 
~LOPE 

390, 
,21 

''-
1 ~0474 

C•EPTH 
t;!LOB 

VLCB 
:.jLC'eL 

5 95 
14, 
,75 

550, 

14Ci O Htl GAR[i USED 
+.':ECtlO 654, 31 I) 

CWSEL 
OCH 
VCH 

XLCH 

944,95 
'3€.S, 
3,04 
55'), 

tRJl,JS 
QROB 
V1'08 
XL• ep 

,00 
8, 

,74 
S'::O, 

3301 HV CHAHCELJ MORE TH.,:CH HVIHS 

!iJSEU( 
AL08 

ITRitiL 

344 95 
l ':l ' 

, Of C 
2 

EG 
HACH 

945, 0:3 
121, 
I 030 

0 

CPOS~. SECTION E DOl~IHSTREAM OF MJLL ST, BRIDGE 

f.54,]1 
33'(1, 

,23 
. OU7~44 

2,76 
39, 

I , 50 
400, 

CCHV= .200 CEHV= 
t '3EC NO 654,350 

654,35 
3'?0, 

,2? 

3,44 
60, 

l, 29 
,002769 50, 

+<3ECtiO 654,360 

945. 06 
'343. 
7,23 
430, 

,500 

945, 74 
318, 
S, 11 

50, 

94"5.02 
8. 

1, 44 
450, 

,00 
12, 

1, 06 
50, 

945. 06 
26. 

. 080 
4 

945,74 
47. 

, 080 
3 

945.78 
47, 

, 030 
14 

946, 0'3 
62, 

, 030 
0 

HV 
AROB 

ICOHT 

, 14 
11, 

, OE 0 
0 

,72 
6. 

.080 
0 

,34 
1 1 , 

.080 
0 

~?70 t•ORMAL BRJDGE 1 NRD= O Mlti ELTFD= 955.10 MAX ELLC= 952,40 

3oR5 ~o TRIALS ATTEMPTED WSEL,CWSEL 
3693 PPOBABLE MINIMUM SPECIFIC ENERGY 
3720 CPITICAL DEPTH ASSUMED 

CROS':, SECT I OH IMMEDIATELY D0h!H5TREAM OF MILL ST, BRIDGE 

654,3~ 
390, 

,23 
,015976 

2,80 
0, 

,00 
2, 

"349,60 
-390, 
6,72 

2, 

94'3,E:O 
0, 

, 00 
2, 

'34 ?- , E 0 
0, 

. 080 
20 

':t':(1,30 
se. 

, 030 
12 

,70 
0, 

,osc 
0 

HL 
VOL 

'11Ttl 
CORA~ 

,22 
18, 

,034 
,00 

,52 
19, 

, 034 
,00 

,22 
20. 

, 034 
,00 

, 01 
20, 

, 03..J 
.oo 

OLOSS BANK ELEV 
Tl.ilA LEFT /RIGHT 

ELM I ti 5STi'.'f 
TOPl<'J D Et~DST 

,01 941,50 
9, 941,00 

939,00 82.03 
41 .61 123,64 

• , '? 
9, 

942,30 
59,10 

,oe 
9. 

942,30 
6:?. 24 

943,40 
943,40 
37.87 
96.97 

943,40 
94'3, 40 
36,53 
99,77 

, 1 8 951.: , '3 0 
9, 955,10 

946,80 995.19 
42,e1 1030,01 

• 



,,, 

-)- - qP,- ,:- ,-, 

SECNO DEPTH Cl,,1$EL C-Rlli\$ WSEbK EG H'I HL OLO$$ BAUK ELEV ,, 9LOB QCH QROB ALOe HACH ARC'B VOL TWA LEFT/f?JGHT 
TiflE VLOB VCH VROB XNL XNCH Xt!R WTM ELMIM SSTA 
SLCPE XLOBL XLCH .iLOBR ITRIAL lDC I CONT CORAR TOPlJJD ENDST 

-+'::EC't-.:C• 654,'390 

3?70 NOfi'MAL Bf?IDGE,Hf?D= 0 Mltl EL TFD= 955,10 MA'.~ ELLC= 352, 4 0 

CROSS '3ECT10H IMMEDIATELY UPSTREAM OF MILL ST, eRIDGE 

-E54,'?9 '3,'51 950,31 • (10 950, 31 950, 59 ,2'8 ,2Q ,OB 956,30 
390, O, 390, 0, 0, 91, 0' 20, 9, 955, 1 0 

,24 ,00 4,2? ,00 '09-IJ ,0'30 . 0~ 0 , 0'34 946, 80 5189,55 
,on .. r;4; 27, 27, 27 3 0 0 , 00 51 .~? 1041,53 

'+''::E(NO 654,401) 
':54,40 4,25 950, 55 .oo 950, 55 950,6'3 '1)8 , 00 , 04 947,40 

390, 5, "391, 4, 12, 168, 9, 20, 9, 947,40 
,24 ,4'? 2,26 ,41 .o~o , 030 , 08 0 ,034 946,30 23€,4;' 

, 000121 2, 2, 2, 2 0 0 ,00 '54,30 290,?3 

lSECNO 654,450 
CROSS SECTION F UPSTREAM OF MJLL ST, BRJDGE 

E54,45 4,27 950, 57 ,00 950,57 9'50,6'5 , 08 , 02 , 00 947,40 
3510, 5, 381, 4, 12, 169, 9, 20, 9, 947,40 

,24 ,43 2,25 ,41 , 0'90 ,030 ,080 • 034 946.:?0 236, 38 
, 000316 60, 60, 60. 2 0 0 • 00 54,39 290,77 



,,------------------------------------------------------------------'----------

TUE, [lEC 9, 198(1 11156 M PA1~E 11 

HECE' REI fHC\f r,i::irEP tfnV 76 11PPATED ee qq 

ERP-Of. COf?R - (II, 02, 0-'3, 04 
fl!JDIFICfHIN~ - '50, '=°1 '52 '33 54 

tlOTE- 1-1':TEf.'!Sr. ( -I· ') AT LEFT OF Cfi'055-5ECTIOH NUMBER IHDI CATE'=, MESSAr.E rn 'SUMMARY OF Ef.RORS LIST 

RAISOM RJVER BROOt<.LYH 

SIJt1t1H.Fi"Y PPHHOUT THBLE 150 

SECHO :,.:LCH ELTRD ELLC ELMIH Q CWSEL CRlWS EG 1 OK1<S VCH APEA , !) 11~ 

6'52,410 660,00 ,00 , 00 937.20 660,00 944, 67 , 00 944,69 1 , 04 f, 43 118'5,?f 1.:4?, 1 C ' 652,410 660.00 ,00 ,00 937,20 660,00 944,67 , 0 0 944,69 1 , 04 1 .47 1185, 7t I; d 7' , 1 ':' 

652,950 '540,00 ,00 ,00 938,00 39 0, 0 0 944,72 , 0 0 944,76 1 ,26 1 ,83 607,74 ?4?, 1 € 
6"i2,9'50 ':i40, 00 ,00 , 00 938,00 390, 1)1) 944,72 , 00 944,76 1 ,26 1 ' '33 607,74 ?4T', 1 r.: 

6'5"3, T30 ]80,00 ,00 ,1)0 9'3'3, 4 0 390,00 944, 75 , 00 944.85 3.•n 2. • 7 (I 2.0,?,"?0 21 0, t:i 
1:53, 3'30 ;:so, oo ,00 .oo 939, 40 390,01) 944,75 , 00 944.85 3, 4·~ 2,70 208, 8(' 21 0, ,:-; 

E5'3,e80 ':<51), OQ ,00 ,00 9'39,00 390,00 944,95 ,00 945, 09 4,74 3, (14 150 ,95 l "'9 , 1 'J 
E'53,$$0 ::;so, oo ,00 , 00 939,00 39 0, 0 0 944,95 , 00 945, 08 4, 7•t J,04 150,?5 179, t V 

E54,'310 430,00 ,00 , 00 942,30 390,00 945, 06 945, 02 945.78 79.44 7,2.? 79,.2:0 ../-? '7~, 
6'i4, "':110 4'l0,QO ,00 • 00 q4,2,30 390,0Q 945,06 945, 02 945, 78 79,44 7,23 79.;:. 0 ,E,7':. 

654,3'50 50,00 ,00 , 00 942,30 390,00 945,74 , 0 0 946,08 27.€9 5, 11 1.20, 19 7~, l i 
654,350 50,00 ,00 ,00 942,30 390,00 945,74 . ,oo 946, OB 27, 6'.~ '5 , I 1 120, 19 ;'4 11 

• 1:54.360 2, 00 955, 1 0 952,40 946,90 390,00 949,60 949,60 950, 30 158, 76 15,72 '58 , (• 1 ? I_I '';'S 

• 654.360 2,00 955,10 q5z,40 941'.:,80 390,00 949, 60 9451,60 95 0, 3 0 158.76 6,72 5'?, 01 '30' ?<:i 

654,390 0, .oo q55, l 0 952,40 946.90 390,00 950 .31 ' i(J 0 950, '59 43,43 4,27 91 , 41 ': '? ' 1 .:, ~· 
6'54,390 27,00 955, 1 0 952,40 94,S,'9(' 390,00 950, 31 '!()I) 95 0, 59 43,4? 4,27 91 , ,i 1 c;::. ' 1 :3 

654,400 2.00 ,00 , 00 946,'30 '3'3•~.00 950, 5': , ,oo 950, 63 3,211 2,2E 189.41 :2 l ~' ;-'? 
654,400 2,on ,no , n1) q4E•'3n --:i:9(1, 0(' 9"iQ,55 , D 0 950 ,,, ' ' 

,,, 
2,2E 1'?~, 41 fu 1 7, ~-

,;,54, 4'50 60, 00 .oo , OQ 946,?,Q ~90,00 950 ~7 , ,oo 950, 65 3, H 2,25 19'1,4;' 21 9, '51 
6'54, 4'50 60, 00 ,00 , 00 5146,30 330,00 95':', 57 DO 950,65 3, 16 2,25 190,•P .2 1 "3 , 5 1 

• 



'" 

Tl!f 1 Dfi- .,:;,.:, - .--

PAIS.Otl PI '~ER BROOl<',LYH 

~IJMMHVi PR It!TOUT THeLE 1 '50 

SECHO Q tl,1'3EL DIFl,l':P DIF\ol:>X Din'l,1$ TOPWID :~LCH 

6'5:2,410 E,€,0,00 944,'57 ,00 ,00 ,00 415 I 15 ,Si!:0,00 
ES;;,?, 41 0 660,00 94•4 ,67 'OIJ • 00 .oo 43S, 1'5 660, 00 

65:2, 950 ?90,00 944.72 , QI) • 05 , 00 468,26 54 0, 00 
€52 950 ?9'J, 00 ':14•4, 7'2 ,00 ,05 ,0':1 46~. 2E 540,00 

E5'.?,3'30 ?90,00 94•4, 75 ,01) , 03 ,00 69,77 380,00 
E'5'3-,'330 390,00 944,75 .oo ,03 ,00 69,77 38 0, 0 0 

r::s·:,'3eo ?90,00 94•1, 95 ,00 , 19 ,00 41, 61 '55 0, 0 0 
E53,eso 390,00 ~h1,J, 51'5 ,00 , 19 ,00 41, 61 '5'50,00 

1.:54, "31 0 "390,00 94~5, 06 '(11) , 12 ,OQ 5,;., 1 0 4"30,QO 
654,310 390.00 94~5, 06 ,00 • 12 ,00 59. 1 0 430,00 

654,::'5') 390,00 94'.5, 74 ,00 ,68 ,00 63,24 "50,00 
654,350 390,00 9-4~5. 74 ,00 ,68 , 00 63,24 '50, 00 

; €,'5•-1-, 36 0 390,00 94~L 60 .oo 3.86 ,00 42, 81 2,00 
T 1;:,54, 315 C !90,00 94!), 60 ,00 3,86 ,00 42,81 2.00 

65•l, 1~0 "39 0, 0 0 951~.31 ,00 , 71 ,00 51 ,97 27, 00 
654,390 390,00 9510, 31 ,00 , 71 ,00 51, 97 27,00 

E54,400 390.00 950, 55 • (I I) ,25 ,00 54.30 2., 00 
E':A, 400 390,00 951[1,5'5 '01) ,2S .00 54,30 2,00 

65•~, 450 39(' I 00 9510,57 ,(10 .02 ,00 54,39 60, 00 
654,450 390,00 9'30,S7 ,00 , 02 ,00 54,391 60,00 

• 



' ., 
TUE DEC 9 19eO 11 :56 AM P1-1G.E t 3 

SUMM~PY OF ERRORS 

C~!_IT!IJt! 5EC-!l0- 654, '361) PPIJF!LE"" CRITICAL DEPTH O~CI IMl="fl 

(AIJTIIJti SECt.1O= 6'54,360 PROFILE: PF('E'AELE MINIML'M ~PEClf· lC ENERGY 
C f-llJT I otl SEC-t-l[I= 654,360 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL 
c;, 1_1r10M fECNO= 65-l,360 P~OFILE= 2 C~ITICAL DEPTH AfSIJMED 
c;;1_1r1r:n-1 SEC NO= €54,360 PF?OFJLE= 2 Pf<'OeAPLE t1INIMUt1 '5PECIFIC ENERGY 
CHUTION SEC NO= 654 360 Pl-)OF l LE:=i 2 20 TRIALS ATTEMPTED TO BALANCE ~•SEL 

• 
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FL00[1l,,IH'l [h-HA, 
PROFILE NO, 2 

RAISON RIVER BROOY-LYN 

------- FLOODMAY ------- MATER SURFACE ELEVATIOtl 
':TATIOU WIDTH SECTION MEAN IJITH WITHOUT DIFFERENCE 

Af?EA VELOCITY FLOODl,,IAY FLOODltlf'..iY 

652,410 4 '?'5. 1186, ,6 944,7 944,7 ,0 
,sc:::2,950 46J:', 609, ,6 944 7 944,7 ,0 
6'53,330 70 209, 1 , 9 944.e 944,8 .o 
6'53,890 42, 151, 2,E 944,9 944,9 ,0 
654,"311_1 59, 79, 4,9 945, 1 945, 1 .o 
6'54, "3'50 6?, 120, 3,2 945,7 94'5.7 .0 
1:54,'3'60 43, 58, 6,7 943.6 949.6 .o 
654,390 '52 ' 91, 4 ''? 9'50,3 950,3 .o 
':"54,400 54, 189, 2, 1 950, 6 950,€ .o 
':54,450 54, 190, 2,0 950,6 950, I: ,0 

e ' 1" 

• 



• 

TUt::: [lEC 9 19'? 0 12, 01 PH 

liEC2 RELE~5E DATED NOV 76 UPDATED APf?IL 1980 
Ef?F-IJR CORF -
rlODIFICATIOtl -

01, 02, 03, 04 
'5?,51 ,52,'53,54 

• 



: JOB HtC P'-llJL, U::::537681, PRO JEG T,, J85376.81 
PRIORIT'i = DS~ IHPRI = 8; TIME = UNLIMITED '1EC:nt:1Pe 
Joe NUMBER= #J6S 
TUE ()EC 9 1980 11 :55 AM 
HPJt)t)(I ,I MPE III e,01.1D 
:FILE FTt~O~=H2BKNRRJ OLD 
:FILE FTN061DEY•LP, I, 1 
:RUN HECII ,PUB,ENGR 

QQ00.2.000 

• 



EN(J OF PROGf.'Rt1 
: EOJ 
~PU SEC, = 7e, ELAPSED MIN, = 7, TUE, DEC 9, 1980, 12:01 PM 

000050':'~ 

• 



OOBREAKOO 

1) cou_ NTY: · _ --=· 3"--C\-=.,C. k__,,__,,,,-5.....,,.,_..DQ.....___ __ _ 

2) STUDY NA_ME: 

3) wATERcouRsE: f<ivoc fstti.s,n etnd <Gioose Creek 

4) ·oocUMENT TYPE: __._~~e.{'11='-=!J.:......_;;r ,_,· ---

QQ)l\13cJ800 · 

II ~11111~ 1111111111111 - _ 



! 
·t PHS -I 

l -.-
,.. -~' ... ~· 

~< .- . 

' -l 

' 

~ 

f-GU 

HYDRAULIC ANALYSES FOR THE 

RIVER RAISIN AND GOOSE CREEK 

IN THE VILLAGE OF BROOKLYN, JACKSON COUNTY 

A. Historical Flooding: 

Only minor flooding problems have been reported to have occurred in 

the village. This is due in large part to the relatively small 

drainage areas of the River Raisin and Goose Creek here and the lack 

of any significant flood rlain encroachment. 

B. Hydraulic Computations: 
Flood stages were determined by computer simulation using the Corps 
of Engineers HEC-2: Water Surface Profiles model (November 1976 version, 

updated July, 1979). The final computer runs were made at the Michigan 

State University Computer Laboratory. 

The peak event flood discharges utilized in the analysis were as follows: 

Goose Creek at confluence with River Raisin: 

Recurrence Discharge 
Interval ( cfs) 
(Years) 

500 470 

100 380 

50 330 

10 200 

River Raisin at Brooklyn Dam: 

Recurrence Discharge 
Interval (cfs) 
(Years) 

500 510 

100 390 

50 320 

10 190 

River Raisin below Goose Creek confluence: 

Recurrence Discharge 
Interval (cfs) 
(Years) 

500 850 

l 00 660 

50 560 

10 350 
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Note: These flows were determined in a separate hydrologic analysis 

by computer simulation techniques using the SCS TR-20 Hydrology model. 

The computer output and resultant flows were submitted to and approved 

by letter by the Hydrologic Studies Unit - Water Management Division 

of the Michigan Dept. of Natural Resources on April 10 , 1980 (copy 

of letter attached). 

\-J~_} 1'0,..~ t-,-1\Jackwater computations w_ere initiated at a point approximately 0.33 .P' ~y,e miles (1700 feet) downstream of the River Raisin - Goose Creek conflu-

'? \~\--. I' ence and were continued upstream about 0.67 miles to the Brooklyn Dam 

y}·0 'I"~' l ,on the River Raisin(_a~cPto the west village limit, approximately 0.7 

r,,.S q.)}/'' k1nfii'les, on Goose Creek. Two bridges, one on -each study reach, were 

).._ A. ?el incorporated into the computations. In total, 14 channel-flood plain 
of' 1K -

('v ] (>-.\ cross sections were determined by field survey and photograrrr1etric J \ S f\ techniques and incorporated into the analysis. 

Two eras sections (identified as Al and A2) were located up· to 1500 

feet·downstr the designated detailed study reach for the purpose 

. ~.,.,t. of determining sta ·ng flood elevations. Several runs were made to 

1N:'.) 'J t;1" ;~dhow that normal depJ_h_a:t_ tion Al as determined by the slope.a.area 

v.fo+ ...J ~ jll""'met o was within a range of sta g stages which caused flood stage 

•:;'1j ! ::::';:,::,::";;:"',:~;,,::::'::,'::,; "''' -- "::',:::::::'::,::"'' 
~\r surface elevation for subsequent runs. Starting ele~s used were 

as fol lows: 

Recurrence 
Interval 
Flood 

(Years) 

500 

100 

100 (with floodway) 

50 

10 

Starting 
Elevation 

(feet above N.G.V.D.) 

. 2'\ 
( 94 3 \ 

I 
9 l. ) 

9 0.6 

Mannings roughness coefficients (''n values'') were horizontally varied 

using NH cards. Channel roughness was set at 0.035 for the first two 
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River Raisin sections and 0.030 for the remainder of the reach (sections 

A through F). The relatively low values reflect the relatively smooth 

and unobstructed nature of the channel. Overbank roughness values 

ranged from 0.060 to 0.100 representing flood plain cover conditions 

ranging from short grass to dense trees and brush. Generally, a higher 

value was used for the steep banks adjacent to the channel to represent 

their usuaJly overgrown condition. 

Channel roughness for Goose Creek was held constant at 0.040 to indicate 

the relatively smooth but winding and occasionally obstructed conditions. 

Overbank values again ranged from 0.060 to 0.100 with high values generally 

used for steep banks. 

Contraction and expansion coefficients were set at 0.1 and .03, respectively, 

for the normal sections, indicating relatively smooth transitions, and 0.2 

and 0.5 at the bridge sections, indicating the more abrupt nature of these 

trans it ions . 

Artificial encroachments were utilized in the HEC-2 model to limit the 

effective conveyance area, especially immediately upstream and downstream 

from the bridges. Flow lines were assumed to expand at a 1:3 (6 top width: 

6 reach length) slope and contract at a 1:1 slope for the purpose of 

computing effective top-widths. 

The floodway was determined by using encroachment method No. 5 and using 
a target 100-year flood stage increase of 0.1 foot. Encroachments which 

were established to limit the effective areas for natural channel-flood 

plain conditions were not changed for the floodway analysis. 

C. Results 
No historic flood sta9£....Q_r discharge data were available for the River 

Raisin or Goose Creek in Brooklyn with which to verify or calibrate the 

. -~ 
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model due in part, to the fact that serious flooding rarely occurs. 

Also, no flood profiles have been determined for Columbia or Norvell 

townships which to compare to or match. 

The final computer output (copy attached) was checked for accurracy 

of the representation of the channel - floodplain geometry and other 

characteristics and the resultant flood stages for reasonableness 

and found to be acceptable. Flood stages determined for the 100- and 

500-year floods have been delineated on the attached work map as were 

the computed floodway limits. 100-year floodstages and floodv1ay limits 

are also shown on the cross section plots. 



River Raisin: 
Cross Section 
Identification 

Al 
A2 

A 

B 

C 

D 

E 

F 

Goose Creek" 

AA 

AB 

AC 
AD 
AE 
AF 

VILLAGE OF 131WCJf'.LYN F .I .S. 

Cross Section ReferencP TJble 

River Station 
(IOOO's ft above ~outh) 

650.93 

651.75 

652.41 

652.95 

653.33 

653.88 

654.31 

654.39 

654.45 

0.15 

0.41 

0.49 

1.34 

2.03 

3.15 

3.94 

Stru:: ture 
f-lar:1e 

Mill Str2et Bridge 

M-50 (B1·ooklyn Ro~~) 

/ . 
l 

/ 
f 
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• 
• 
• 
• 
• 
• ~. 
• 

• 
• 
• 
• 
e 

ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

*OOOOOOOOOOOOOOOOOOOOOO*OOO*O*OOOOOOOOOOOOOOOOOOOO 

Tl FIS-VILLAGE OF CONCORD 
T:> c;:T AqT, NG WATER suRF AC_E_E_L.E .. V.AJ_!lJN ANALts_ts -T3 N,BR,KALAMAZOO RIVER 

Jl !CHECK INQ NINV !DIR STRT 

-10. ,4. o. o. 0.000000 

J2 o.,n.-.l"'lr- Tr-H AT PRFVS we-er~, VCC'r"'LJ 
l'O""NUr' .lr-LU I J\.::>C.\...Y ".:,,c.1...,n 

2.000 0.000 -1.000 0.000 0.000 

METRIC HVINS Q WSEL FQ 

o.oo o.o o. 973,500 0.000 

fN ALLDC IBW CHNIM ITRACE 
0.000 0.000 0,000 0.000 0,000 

I • 
e 

• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
"'• 
• 
• 
• 
• 
• 
• 
• 

Tl 
T2 
I J 

Jl 

J2 

tlS-VILLAGE OF 
STARTING WATER 
N ;'BFf;l<ATIIM 

ICHECK H;Q 

• • 
NPROF !PLOT 

3.ooo o-:ll·olJ 

ELEVATION ANALYSIS-100 

NINV IDIR SHIT 

• o. .o006ITTl 
PRFVS XSECV XSECH 

-1. (f()o 0.000 07(f(f0 

• 
• 
• 
• YR NORMAL DEP-TH 

METRIC HVINS Q WSEL FQ • 
o.oo o.o o. 974.000' 0.000 

FN IILLDC IBw CHNIM 
' 

!TRACE • 
0.000 0.000 0.000 0.000 0.000 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
-ii-' 

'f _......::. .. ..::. .. .;:. .. .; .. .; .. ..;; .. ..::*.; .. .; .. .;:. .. .; .. .:; .. ..;; .. ~: .. ..::*..;; .. .:; .. ..;; .. ~: .. :..;; .. ,.: .. :.;: .. ..;; .. ;,;: .. ..::*:..;; .. :.:; .. ..:: .. :.;: .. ;.;; .. ;.;;"'~"':..;; .. ;.;; .. ;..; .. ;..: .. :..: .. ;.;"';.; .. :.;"':,.:"':..:";..;"';;"';;";.; .. :c"':c .. :c .. :..: .. ~----------.....:..--------------------------------
HE c2 RELEASE OAlED NOV 76 UPDATED JULY 1979 

• ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

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

• 
• 
• 
• 
• 
• ~. 
• 
• 
• 
• 
• 
• 
• 

Tl 
I2 
T3 

Jl 

J2 

FIS-VILLAGE OF 
5.1~.B.J_IliG......w ATER 
N,BR,KALAMAZOO 

I CHECK INQ 

-10. 4, 

NPROF !PLOT 

15,000 0,000 

CONCORD 
SUREACE EL E....\1../1.J_l_Q.li._~~LXS.I.S.::.LQO_Y_B._J,I.ORMAL 
RIVER 

NlNV !DIR STRT METRIC 

o. o. 0,000000 0,00 

PRFVS XSECV XSECH FN 

-1.000 0,000 0,000 0,000 

D+O 

HVINS Q WSEL FQ 

o.o 0, 974,500 ,0,000 

!ILLDC IBW CHNIM !TRACE 

0,000 0.000 0.000 0,000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
"• 
• 
• 
• 
• 
• 
• 
• 

-;--,-·-------------------------------------------------------------------------------------------------------------------

**OOO*OO~OOOOOOOOOOOOOOOOOOOOOOOOOOOOO*OOOOOO~OOOO 
HtC2 REITA5E7lA1ED N1JIT"76 UPDA-r~OJU1:V-r9·7·9,-----------·------------------------
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

**OOO*OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO~oooooo~oooo 

NOTE- ASTERISK ( 0 ) AT.LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

N• BR • KALAMAZOO RIVER 
SUMMARY PRINTOUT 

SEC:NO 
,o,1 • 0 .lll:fO 

0.000 
0.000 
0.000 

CwSEL 

9Tr.'% 
9.1.3..SQ___ 

(974 • Q?;) I 
97'4.51) . 

SSTA 

2V678"3 
255.00 
215 • 44 
185.00 

STCHL 
smo--;-o,o 
500.00 
501D.OO 
50ID.OO 

580.00 
580,00 

STCHR ENDSlr 
r;-:ro-;-o o 5 7'9.T4 
530 • 00 589.50 
530.00 599 • ll l 
530 • 00 606 • !i0 

610 • 00 675 • !l0 
610.00 696 •• ~s 

TOPWID XLCH 
213~2-;s-:i-----'-" O • o o 
334,50 o.oo 
383 • 67 o.oo 
4.2J_o_50 0 • 00 

225 • 29 1350.00 
288 • 76 1350.00 

. ' 
-

,, -

• 100 
.100 
.100 
• nru 

580.00 610,00 
S87o--;-o o 6To--;-o-o 

699,30 . 297 • 89 13~5*0.,,..*oo,...,_---------------------·-----lfr.!,O , 6 s~o-~r:f • o 
.200 974.57 330 • 57 580.00 610 .oo 734 • 71 

c:: w ;;,~n-n ,,. •• oo 778 • Bl ,::rrn---;uo /'!:!T~+6 •, 2 0 0 97 5 • 7 2 8 • 5 6 58 ID • 0 0,--6, I O - • • , , - - ., . , , • - -·-;,··.--'·c~;-;;•..,·..,•.,...•7•n·.-------------------------,----•· 2 o o 9 , 5. , • "3 58 u ;-o-o 5ro-:-n- .,,-r:,s:-... ,., . .,~ 
• 200 975,87 8 • 26 581D.OO 610 .oo 784 • 75 

1.000 975 • 19 1996.39 2000.00 2030 • 00 2041.;~16 __ _ 
, 0 0 0 9-1-ti~-l- 994. 7 2----Z"CJlllO-:-O'U--,~·o"J·o--;-cro----zu-l>T. ·~ I 

1,000 ~76,18- 1994.69 2000.00 2030.00 2047,32 
1.000 976-;-21 1994.64 20010.00 ;:•030.00 2047.<• 8 

nr.uoo 9/5.Jt> 1 9 / 9 • 0 0 19 /1~70'0----.!~(}'{f3--;-0'0----Z CfO"J-; 0 0 2 4 • o O 1!J"!r." 
10.000 976,30 
10.000 976 • 31 
10,000 976,33 

1979,00 1979.00 2003.00 2003.00 24 • 00 108.00 
1979 • 00 1979.00 2003,00 2003.00 24 • 00 108.00 
1979.00 1979.00 ~!003,00 2003. • 00 24 • 00 108.00 

20.000 975.80 
20.000 977 • 21 

2030.00 2030.00 2054,00 2054.00 24,00 97.00 
2030 • 00 2030.00 2054.00 2054.00 24 • 00 97.00 

20,000 977,21 2030 • 00 2030.00 2054.00 2054.00 24 • 00 97.00 
----zo-;,roo 917 • 22 20"3r.oo 20'310-;oo ~~05·4-;-o-o--2os-4-;-(n) zc4--;-o-1ir,---n9-.,-..... o .... u----·------------------------

£. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
~ 
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-i-i 
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• 
• 
• 
• ., 
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• 
• 
• 
• 
• 
• 
• 

N.BR.KALAMAZ00 
SUMMARY PRINT0U 

SECN0 

0.000 
0.000 
0.000 
0 ,0.00 

,100 
,100 
...LOQ 
.100 

.200 
2.QO 

.200 

.200 

1 :-~8-8 
1 _ nnn 
.I,. uvv 

1.000 

10.000 
10,000 
10.000 
l.Q...J)OO 

20.000 
20.000 
20.000 
20-;-Cfoo 

RlvER 
1 B 

CwSEL 

972.90 
973,50 
974,07 
974.50 

973,76 
974,81 
'H4,26 
975,16 

974.57· 
975.._12 
975.79 
97 5. 87 

975.19 
97 6. 16 a., .c.. _ 1 g_ 
7 I Ve ,1,<.J 

976.21 

975.36 
97 6. 30 
976.31 
911;1 ,_;r:i 
975. 80 
97 7. 21 
977..]?J 
977.22 

DIFKWS EG TOPWID 

l .90 972.9-7 282.51 
o.oo 973,64 334.50 
,,07 974, 15 383.67 

Q .oo 974,.56 421_,SQ 

o.oo 973,83 225,29 
o.oo 974,92 288,76 
Q._oo 975....06 22.7_._89 
0,00 975.24 654,06 

·o.oo 974,60 404.14 
Q.J!Q 97..S .• _75 7_7_Q._?5 
o.oo 975.81 773.03 
o.oo 975.90 776.48 

Q .J)_Q 9_L5 .• 5.0 45.,.3-7 
o.oo 976.80 52.49 
n_nn 07,c._g_l c::;;_-:, - ,c. "1' v•vv , • V • '-' ,._ -"'-•'-'-'' 

o.oo 976.84 52.85 

o.oo 975.93 24.00 
o.oo 977.53 24.00 
o.oo 977.54 24.00 
Q.QQ 977_._s_s 2!±.,._0_0 

o.oo 976.~7 24,00 
o.oo 977. 5 24.00 
o. QO 977.96 2.4.,.oo 
o.oo 9rr.·9t> 24,QO 

'--\ 
-~~ 

· ~7J.41 \~ 

QL0B QCH QROB 

146.52 307-93 35.55 
323,41 523-14 .78.46 
360,72 476,77 87,51 
3.8.5-60 445186 23.54 

105,84 331,27 52,89 
254. 17 543,82 127,01 
2.6.n....98 5-3,3, 6] 130,!tl 
276,29 513-40 135,31 

159.18 251-25 79.57 
39.L,-11 35.6...1 5 I 'ZZ, 1 ft 
397.32 349.77 177.91 
404.04 342.16 178.80 

2..!t3 !±19,DI 8,56 
8-29 887.42 29.29 
g_ - "1,C. '2R:7_nR: 29.56 ...... _, .... .., ....... ..,. . ., 
8.48 886.54 29.98 

o.oo 490.00 o.oo 
o.oo 925.oo o.oo 
o.oo 925,00 o.oo .• ..o.o 22s .•.. oo o,oo 
o.oo 490.00 o.oo 
o.oo 9?5.00 o.oo 
o ... oo 22s_._oo o.oo 
o.oo 925.00 o.oo 

C "'" 
"t,,c,~o~\,k 

PERENC STENCL STCHL STCHR STENCR 

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

o.oo 500,00 530,00 
o.oo soo.oo 530,00 
0,00 ~oo.oo 530.00 
a.an on.no 5.JJL, QQ 

o.oo 
n.oo 
o.oo o.no 

0,00 
0,00 
a.no 
0,00 

o.oo 580.00 610.00 
o.oo sea.on 610.00 
a.an 5sn.nn nl.Q• .nn 
o.oo sao.oo 610.00 

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

,o.oo o.oo sso.oo 610.00 o.oo 
0LOQ • ~--~o~._QO_SlUl..J\ a 61 o • ..,n,.,n"--~"!-a.on 
o.oo o. o o 580.00 610.00 o.oo 
o.oo o.oo 580.00 610.00 o.no 

n • .o.n 
o.oo ----g~:-g-g-~•8-8-:-8-8--~81%:~--'48+1,-~~. o •. oo 

o.oo 
o-oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.nn 

0°00 
o.oo 
Q.Jl.Q 
o.oo 

0=00 2000=00 2030~00 
o.oo 2000.00 2030.00 

o.oo 
o.oo 

o.oo 1979.00 2003.00 o.on 
o.oo 1979.00 2003.00 o.oo 
o.oo 1979.00 2003.00 o.no 

a.an o • a o 1 91.9 • o n 2.0.0.3 .• .o .. o .... __ _,,..,.. 
a.no 2030.00 
o.oo 2030.00 

___ _,,,D~•=D {L__?Jl3JJ. Q Q 
o.oo 2030.00 

2054.00 
2054.00 

o.oo 
o.oo 

2 ns4 ._n.,,,n __ ___,_,,.. 
2054.00 

a.no 
o.oo 

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



• • 
- NeBRel<ALAMAZOO RIVER 

,, -• -SUMMARY PRINTOUT lABLE 150 It fl;i.,... C: • 

• ,, '~:::,(o+>- • SECNO XLCH ELTRO ELLC ELMIN Q C.iSEL CRIWS EG I Ot<<>S VCH AREA .011<: 
' 

i'\_nn n ,,. a"'&.""0--:'"'r\-n 490. 00 075.an n.nn 972.97 .S:. - Q: l ? - "'4 483.52 1A7.AO v•vvv v•vv v•vv vevu _.,._., ... vu ., r 1... • ,v V • V V v• ,._,.11 c... - ...,.., • 0.000 o.oo , 0 • 00 o.oo 969.00 925.00 973.50 o.oo 973.64 12.22 3.88 667.A8 264./',2 • 0.000 o.oo o.oo o.oo 9b9o00 925.00 974.07 o.oo 974.15 6.84 3.14 870.Al ,353.i:,4 
0.000 O.!)O o.oo o. o_o 969.0Q 9_25. 00 9:Zft.-5Q Q.QQ 97~56 ~.,55 .-10 l..O~S... 88 ~33.80 

• .100 1350.00 o.oo o.oo 969.50 490.00 973.76 o.oo 973.83 2-60 445.48 201.i:,4 • .100 1350.00 o.oo o.oo 969.50 925-00 974.81 o.oo 974.92 3.4] 717.35 335.70 
, n n 

f3SO.OO 0. 0"' n nn n, n ~n n-io~ nn 974.9__6- n nn 275 ._Q{ 
, -, C, ,,._, n<. ,c:c "- n •lUU U • VU 9 .... 6.9: 5·0 ~C.:>•\LU U•HH ·- W..L.J....• 71 I 2 :2 s:1 ! ! '11 

.100 3-SO.Oo o .·oo 0~·01) 9·25700 975 • 16 o.oo 975.24 3.03 874.30 394.72 • ,.,.. ~-~- . • .200 \2000.00 o.oo o.oo 970.00 490.00 974.57 o.oo 974.60 2.69 l. 84 803.49 298.74 

: ~-~8-7-~8{-8 : 8----8 o.oo o.oo 970.00 9 .. 25 .. , .... QO 975.._72,, Q.QQ 97.5....._7..5 2.55 2.08 I 5.3_3.. 90 S:Z9.P] 
o.oo o. o·o 9·ro-;-o----o 925-00 975.7g o.oo 975.81 2. 36--• 2. 01 1585.03 60J.P3 

• .20()/ 2000.00 o.oo o.oo 970.00 925-00 975.87 o.oo c,75.90 2,16 l .94 1648.65 629,P3, • -- 1.000 1400.00 o.oo o.oo 970.83 490.00 915.lq 0 • 0 ~~ 2~2 ~-51 l 2.?......3.5. ]~~ • (,00 1400.00 o. (ro 070-0 9·ro---;-ff3 9'25701) 9T6-----; 6 o.oo 6080 32 ·- :3 ' 6 .5(-, , 169.68 16 .i; , • 1.000 1400.00 o.oo o.oo 970.83 925.00 976.18• 0,00 976.81 £fa32.26~ .... _ 6,53 170.f,6 162- 1>,6 • 1.000 1400,00 o.oo o.oo 970,83 925.00 976,?l .. o.oo 976.84 31.53 · 6.48 172,23- 164.74 
' 10.0l)O 108,00 o.oo 0~1ro 971762 490. o·o 9'15.36 o.oo 975,93 53,16 6,03 81,:H 67.21 • 10.000 108,00 o.oo o.oo 971,62 925.00 976-30 o.oo 977,53 91,03 8,91 103,19 96.95 • 10.000 108,00 0,00 o.oo 971,62 925,00 976,31 0,00 977,54· 90,19 8,88 1 04. 12 97.40 

10.000 108.00 o.oo o.oo 97 I .!?_2 925.00 976.33 o.oo 977.55 88.flfl 8-84 104.fi:3 9fl • l l 
M 

~o.ooo 97,00 981.09 977.54 971.37 490.00 975-80 o.oo 976.17 13.18 4.90 99.91 134.q7 N. • 0.000 97.00 981.09 977.54 971.37 925.00 977.21 o.oo 977.95 21.24 6.93 133.46 200.71 
20.000 97.00 981.09 977.54 971.37 925,00 977.21 o.oo 977.96 21 .J9 6.93 133._57~.2-0_Q,_9_4 
2 u--;iro-o 9 7 • 00 981.09 97T.54 971---;-J 92s-;o-o <;7T.22 o.oo cn7--;96 21'711 6.92 -3-:3~~2-0-1----;:n 

• ::J78, • 
• )/,i,J, 

/2,> • ___, 
o-=ls":S 

• • 
• -

'-'~"' .,. • 
• • 
• • 
• • I 



I • 
J.. N.BR.KALAMAZOO RI\/ER • -•-'f SUMMARY PRINTOUJ TAB!...E__L5 

- • • SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

0.000 ,490.00 972.90 o.oo o.oo I .90 ,282-51 o.oo • 0.000 925-00 973,50 .60 o.oo 0,00 334.50 o.oo • 0,000 925.00 974,07 ,57 o.oo .01 383.67 o.oo 
...O..QO 925.00 974.50 .Jw o._QO O .. o.o 421 .s 

• ,100 490.00 973.76 o.oo ,85 0,00 225,29 1350.00 • , 100 925.00 974.81 1,06 1.31 0,00 288,76 1350.00 
JJJO 925.-00 97!±. • .'± J5 ,.9..0 .oo 297.89 1350.00 
,100 925.00 975.16 ,19 066 0,00 654.06 1350,00 • .200 490.00 974,57 o.oo ,82 0,00 404,14 2000.00 • .200 92s~oo 975.1· . ,j.5 ,.21 o.oo 770,25 2000 
,200 925,00 975.79 .07 ,82 0,00 773,03 2000.00 • ,200 925,00 975.87 ,09 ,72 0,00 776,48 2000,00 • • 0..00 ~90,00 9~5-f9 o_.Jl,0 ,,.62 o.oo 45,37 1400. r:ooo 25,00 9 6, 6 ,96 ,44 o.oo 52,49 1400,00 

• 1.000 925.00 976.18 .02 ,39 o.oo 52-63 1400.00 -- 1.000 925,00 976,21 .03 ,34 o.oo 52,85 1400.00 • 
10,000 490.00 975,36 o.oo , I 7 o.oo 24,00 108.00 • 10.000 925.00 976. 30· ,94 ,14 o.oo 24.00 108,00 • 10.000 925,00 976,31 .01 ,13 0,00 24,00 108,00 

..0..._Q...OQ . 925_._Q_O 97.Q.....3 ._Q.. ._1.2 o_. 00 24,0Q 10a • 

"'• 20.000 490.00 975,80 0,00 .44 0,00 24,00 • 20,000 925.00 977,21 1,41 ,91 0,00 24,00 
20.0_00 9,5.00 917•21 ,_Q_O • 9() !h.QO 
20.000 9c5o00 9 7,22 .01 ,89 0,00 

• • 
• • 
• • -
• • 
• • 
• • 
• • 



1) COUNTY: 

2) STUDY NAME: Co a cord, v;1ltt~e 0£ 

3) WATERCOURSE: N, Br. Kt:tla.VV\°'eoo ~iver 

4) DO.CUtl(1ENT TYPE: 
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• hEC?. 1NATER Sl.JRFACE ?f-<UF !LfS • ·--r: /1_ 
<, VE.Pc:; l ON OF NOVtM<1E" 197(- <· v CA LA) 
<> LJPOl\lE.D JULY Jg7c,, <> • 
• ERROw COHR - D~~--- <> . 
:: MOOIFICATiuti - SO,Sl,52,$3 ;; tJ 
" RUN DATE 80/06/25, TJ~iE 11,10,49, ,, f3 ,_,,,,,, G 01vev 
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{TI) ] n ·n-::-•u·* -::- il'{:-.n- * ~.t * * * •-" i:- ~ * ·U··il"O ·U ii'•::-* i~ ~Joi:--;:-* u--;:- -;;. ,:-i:- it.,:,. -n-.:--:r il· ;:-i:• -;:--1:- * -;i-i:- -::- -t:- ] 

~C.2__8£LEA5.E......L..ILU Ii, NOV .2l'LlWD o IF D_ • II II Y i.~=----------------------------------------------------• ERROR CORR - 01,02,03 
')I MODIFICATION - 50,51,52,53 

• ~ i:-**~•*******il'*~**~**~*********~**~*****~~*w~******* 

) I ~l FIS VILLAGE. OF CONCOHD N. RR. KALAMAZOC RIVFR AT MILL PONO G•TES . T2 l 00_.'Lf.AR F L01.1.llJ.L ____________________________________________________________ __, 
TJ MILL PUI\D 

) Jl lCHE.CK l I\Q N Il>JV IDIR ST'1T 

CJ. 4, 0. o. 0.000000 
) J2 NIPROF !PLOT PkF\/5 XSECV XSECH 

1.000 0.000 -1.000 o.ono 0.000 
) J3 VARIABLE CODES FOR SUMM•RY PHlNTUUf 

JP,000 l • O O O 53.000 ?l,()O() ?.2,000 

ME.TRIG 

o.oo 

FN 

0.000 

54,000 

Hv!NS 

0, 0 

ALLDC 

o.ono 

4,000 

1, 
0. 

I P.1, 

0,000 

39,000 

WSF.L 

g7g,4zo 

CHNIM 

o.oon 

110.000 

F(l 

o.ono 

JTRACE 

l'i,000 

l'i0,000 

D 11 

Ci ii• 
~ . ••' 

) . 
~ . 

' 

) . 
D • 

) . 
" ) 

~--~-•_Q_{l_~LJJ)l)__ __ --11......0 0 D JL.lULD--~-iLOl~-~ ._QJ) Cl O • Q Q O Q .J) Q D ,o._. n Q O D ,iL[LCl __ ~~-M~· ~------------------~ 
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NC 
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• 1 0 0 
:>,000 

• 100 
490,000 

.0:30 
800.000 

.300 
92':,,000 

.500 
llfll.000 

o.nno 
925,000 

0.000 
o.noo 

o.oon 
o.0nn 

o.onn 
o.onn 

0.000 
n.oon ) 11 

SURVEYE.D l:;RlDGE 51:.CTIUN D/S OF 1,1/l[N ST I SE.CTlON O ) l :) 11 

~--~-~-{l_,..Qll_O _____ L'LJ) 0 0 2 t'.,A_,J}jl(L_ _2_J:l.<,i,JllL(~--~·.JUI O O , O O Cl Q , 0 DO CL,Jl..OJl ____ ~.~J) Q O O -~~~---------
GR g85,400 175,0CJO G80.600 liG7,000 ci77,3on 264,000 974,300 ?6~,.000 G73,900 ?70,0flO 
GR 973,900 276,000 g73.soo 277.000 973,ROO 2RJ.OOO 974,?00 299.000 q7g,1on 313,000 
GR 983,800 383,000 983.000 405.000 985.700 437,000 987,200 s21.non o.oon 0.000 
5 H D , O_Q-'!------· 5 0 D 3,2.9 fl D . _QilJL_ , 0 G Q Q , 0 OL...QO D 9 7 L,,5 P. 0 9 TL--3~--------
F T 0.000 0.000 0.000 0.000 n.ooo J,410 c.ooo 0.000 0.000 0.000 
~~ 4.0oo 1.000 ?64.000 .o3n ?.Hg.ooo 1.000 3gR.000 .100 9J?.ooo o.oon 

SURVEYED b~JDGl SEClION U/5 OF M~I~ ST•FLOOD GaTES ISECTJON El 

A SMALL HOLE USED ~S BRIDGE OPENING TO FORCF OLL FLOW OVER WFJR 

ELEvj1lON Ot FLOOD GJlE : 9RJ,O 

,1 10.noo 12.ouo 264.ooo 2H9.ooo 11.500 11.soo 11.500 o.noo 0.000 0.000 x 2 11 • Do o o . o o c, 1 • ..o n a 9...L7~-9,l o g e J • OJl_,_._ ___ ~L.iL.,,_,,_ ____ .n_.11 o a o . a a a n_._o.n.n~--~o~-•=,~--------~ 
x3 10.000 0.000 0.000 0.000 0.000 o.ono n.ooo 9RR,Ano gR7,600 0.000 
Sl 16,000 O,OOCJ 992,200 0,000 96,000 goo.2no 0,000 194,000 QflR,900 0,000 
8T 264.000 9Bb.6DO o.oon 264.000 983,300 0.000 276.ooo 981,?00 977,600 276.ono 
h I 9 s 7 • ..J n a 9 1_L.-1 a a 2 7.J~_o n a 'l.J:LL.-3.n o 9 11 • 9 n o 211~.D o o 9" 3 • 6 a o 91 tc.E.D o 2 e 9 .11-0.a 9" 3 .iLQu_ ______ _ 
f"T 0.000 289.ooo 9f,il,300 0.000 39f',ooo 9R7,600 0.000 soF1.ono gp7,goo o.ono J 
RT 1oa.ooo ~BR,OOO 0.000 RJo.ooo gyu.400 o.ono 912.oon 9g2.Pno 0.000 o.ono 
GP 992.200 u.ouo 984,71~()-- 96.000 9fll .200 194-000 97G,700 26~,.onn 077,600 :~76,000 ---
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ooo·usl 1100· mp·orr--r-;:--·-1 
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• • 
, ''PROF 1 

(il L CCHV= .JOO CEHV= .500 
. ~SLCJiQ 6 O • o ,1 

j St.C'-c--N"'u'-"--"'-"-"'-!,o'--=E-P-1-·H---c-w-1s_1:._L_ CHll11S ,,,Selk E'G HV HL OLOSS RANK ELEV 

• Q Ql.08 QCH OR06 ALUB A.CH /I ROB VOL TIii/i LEFT/RIGHT 
TIME VLOB VCH VH08 XNL XNCH XNR WTN ELM IN SST~ 

---~SL().E_E_· ___ XLOHI XI CH XL.Cil'J-< IJ.RL.i>I TJl_C CONT COR~R TOP,JlD n10s 

• I SiJPVEYE D 8R I DGF _5E.C_ll0.N.12L.S.....V.F~ ST ( Sf CJ...u.,cu...J.L....J._ ________________ _ 

] ~-.... ----

• 
·J • 

• b0.00 5,92 979,42 0,00 979.4c 979,9] ,49 0.00 0.00 977,30 
925. 29. 816, 80. 46, ___ ,136, f,7. 0, o. 974,?0 

c:_o.n_ 4 s • ..9.9 ___ . .L.. l a •. 1..0.0 •. 03. .1 a a o • o a a y 13. "· D 22..D.,-=cL-______________________ ~ 
• 714 o. o. o. 0 0 fl o.oo 96,81 --317,77 

JS..T..ltl BlLT.l.ON_FOR SE CNO= 6 D ._(Uc) Qu__ ____ ......... c.,,,_w...,s.,_F.,_I =-__ ..,,y-'--"'-"-"'-C------------------------------------

• 
• 

313. • STA= 221, 264. 2RC;, 
PER Q= 3.2 88,2 8,6 ,0 

3 l F • • 
' = .6 6,0 1,2 .2 t. c::=-----"">•6 136,_2_ __ --6£,_ 

L HRIDGE ------- • _J 

• 
• 
• 
• 
• 
• 
• 
• 
• 

SB XK XKOR COFQ 
n.oo 1.so 3,2a 

l491Dtrc·Ae<D USED 
,>sECl\iO 70,000 
PRESSURE AND ~EIP FLOW 

fGPRS EGLWC HJ 
/ 

HDLEN 
0,00 

Clt,lfIR 

A,Jr 
1.00 

QPR 

AvlP 
0,00 

BARE/I 

BAREA 
• J 0 

TRAPEZOID 
ARFA 

ss 
o.oo 

F.LLC 

ELCHU 
977,58 

FL1RD 

ELCHO 
977,37 

- -

·- --

. 
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• 
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• i • 
993894.79 9b~.99 0.1:n q25, , • (' . 977.90 9P3. QQ. 

(i} [495 OVt:[::_E,_A_N_K Al-<FA ASSJ./!1fQ I\ON-FFFt;CTIVF,t LI FA= l ·•· 988..£ = q 

•i SURVEYEC BRIDGE SlCTION UIS OF MAIN ST•~LOOD bATES (SECTION El • 
• I A SMALL HOLl US~D AS 8~IDGl O~ENING TO FORCE ALL FLOW OVEH WETP 1• "\ 

ELEVATION Of FLOUU GATE : 9H3,0 • 70.00 10.22 9b7.R2 o.oo o.oo 9AR.04 .23 8,11 o.oo Q79.70 • S., 0. BB.5. "0. a. 227-- !)_,.Q. 
• 01 o.oo 3.90 • 0 i:< .100 .030 ,h62 .030 <;77,A() 264.00 • I .000333 72. 7c. 72. 2 0 l? o.oo 233. f'.P 497.RP • __ ___J 

FLOW DISTRIBUTION FOR SECNO= 70.00 Cl,JS£L= 9R7,R2 • STA= 264. 398. 498. • c:£.R_q- ~ 
e AREA= 227,1 470.6 40,8 C. VEL= 3,9 • 1 • 1 • " E.r~N.Q.. __ LQJL._ 

• SURVEYED VALLEY SECTION so• U/S OF MAIN ST ( SECTION F 1 • .oo 9,92 9E8...l ._no n.oo 288 OJ .01 9e l , 
925. 439. 2 l1 b. 279. l 12 3. lf,f,. 99R. 3. 1 • 9Rl.70 • I .03 ,39 1.24 • 2P, ol 00 .030 • 1 0 0 • 0 3 r, Q7R.1Q 20.10 ,. .0000':iO 500 50. 50. 2 0 0 o.on 692,13 71?,23 

____ j 

• FLOW DISTRIRUTION FOR SECNO= 100.00 CI-JSfL= 9HR,ll • I i'.1- 2Q 88, l le. __ I 88. 2 l 3. 238. 288. 302. 608. 71 2 
PER CJ= 13.9 19,b 13,9 22.3 6.0 lA.r 3,4 3.A .7 • I AREA= 365.3 4Ji3.4 319.5 lnb,3 157.0 37R.l () 0.? 299. c; 7]. c; 1• VF.L: .4 o4 .4 1 • 2 .4 .4 .3 • l • l 

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

"SECNO 110,000 

• MADE UP VALLEY SECTIO~ • 
110.00 9.93 9E,R.12 o.oo o.on 988.12 .oo .on • 0 0 985,00 • I 925. 0. 922. 2. 19. 3607. 107. 1 0 • 2. 9P',,(10 I. ,15 .02 ,26 .02 .100 ,030 .100 • 031'\ 978.19 7.5] _J .• Jl..O O Q O l J J D _LlJl.. Ll.ll.. DD <+c;J.18 458. 

• FLOW DISTRI~UTION FOR SECNO= 110.00 CWSfl= 988,12 • 
ST A= 8. 2 0. 3GO, 459. J • I PFR (): • 0 '19.7 .3 • AREA= 19.5 3606.9 1n,.2 

• !e 
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• YEL- '0 _,__J • n __________ 

(i) i CCHV= ,100 CE:.H\/= .JOO 
"SECN0 120,000 

_S__Efl!__0 __ O_ITJ H c"' sn. CRJ WS ••SfJ..K 
Cl ClLOt, OCH OROB ALU6 
"f!MF VLOB VCt-< VP0R XNL 
SLOPE. XL0BL XLCt-< XL0BR IT.-<IAL •1 . \,---

MADE:. U~ VALLEY SECTIO~ ( SE:.CTI0N G) 

- 12Q!QD 9.4; 
·----

o; 988,12 0,00 0,00 
925, 923. 1 • 1 9. 
3,31 .02 ,20 .02 • l O 0 

0.fillJJ J 2225, 222..:,_. ?25. ___ 

• FLOW DISTRIBUTIGN FOR SECN0= 120.00 

STA= R, 
PFR U= 

ARfA= 
.-----~V_LL-=-. __ 

20. 
99.8 

4709.0 

530. 5f10. • • 0 
19.5 

.2 
77,8 

_O o O I 

• 
EG HY HL r,L0~c; R~!Lf_L_EV 
ncH nROR VOL TWA LEFT/RIGHT 

,....\ 
";, ' 

XNCH XNR olTN ELMJN SSTA 
!DC IC0~JT C0RAR TOP,1 JD E~1DS T • ---, 

I • 

-- ----------9RR,12 .oo .on • 0 0 9Rs.on 
4709, 78. 22R, ?.R • 9Rs.no 

.OJO • 1 0 0 • OJrl 97R,7!1 7, SJ • \ QQ 57? • .37 5 7 9..---9.1 

C~1SEL= 9R8,12 • ---~ 

• 
J. CCHV= ,300 CEHV= 

*SC:CN0 130,000 
.soo • ' 

• 
• 
• 
• 
• 
• 
• 
• 
• 

SURVEYED BRIDGE SC:CTI0N D/S OF Rk Rk!UG~-

130.00 9,22 98b,IO 0,00 0.00 98R.]4 ,04 ,00 ,02 
r--___ 9:z,25_, o. 92:i, Q_, , 566, o. 266, 33, 

J.42 o.oo 1,63 o.oo ,]00 ,030 .100 .nJn 97R,PR 
,000090 640, 1,41). 640, 1 0 0 0,00 74,20 

FL0v.' DIST-1-r!f-JUTJ0N FUR SE.CN0= ]30,00 CWSEL= 9bR,10 

STA= 2000. 2074 • 

993,97 
993,97 

20 on. o-soc-'-----------
2014. ?o 

-----------------' 

• 
J• 

• .---__ PF H___O= l 00---,,~-------- -------------------------------------AREA= • 566. 0 ---------------
V f L= 1,6 

SPEc.IAL l:lf<IDGE 

5P XK XK0R C0F~ ROLEN BWC RWP 
----~-... 1 s~---~i ._5_Q_ __ ~~c0Jl~--~• o o 6 o. e o 9 ._o_o. 

<>SECN0 140,000 
F-f-<ESSURE f- LO,: 

HA'<EA 
4]6,00 

EGPRS EGLwC HJ Q~Elk Q~P HAR~A TRAPEZOTD 
ARFA 

___ 9~PJL.2_Q__~_1_5 ,Gl o. 9?_5._. 436. 436, 

ss 
lhJlQ 

ELLC 

.2B.L-3.D. 

:. 
J 

EL CHU ELr.HD • 2.1.B..,_p, B 9 7 8 • 8 

• 
ELTP[) • ~.~9~------------------------~ 

• 
• 



• I • 

$ U b'JLE-1'. Er; BR JLD G f $ E C 1.1..filL.lJL.S_~_lSE.CllC!.'LJ:U 

(j) I RR RRlOGE MITH STtEI GI~DERS 3 SPANS 21.7 1 EAC~; 2 PIERS 4.5 1 ~I0E EACH • 
•! 140.QO 9.28 981:1.lb o.oo o.oo 988.20 .Q4 .nf, o.oo 993.97 

925. 0. 92':,. 0. o. 570. 0. 2Hl. 31. 99].97 •• J.42 o.oo 1062'. o.oo • l O 0 • 0 :I 0 • 100 .030 Y7fl.8R 2oon.on ~l:~:::Rlf'Ul I::• FUR SE;:~I= 

2 ',. lf o 2Q 2Qlli, __ 

• 140.00 C\>ISEL= 9R!:'.]6 • 
STA= 2000. 2074. • PERO= 100.0 • AREA= 570.0 

Y-Fl - l .1,____ 

• C'SEC"IO 150.000 I• 
i'AADI:: lit' V_ALL FY SfCJl_Db; 

• 150.CO 9.22 9Bb.22' o.oo n.oo 9Rfl.22 .oo .on .n1 9R:i.OO • 925. 2. 923. (J • BJ. 3815. IO. 304. 3/-'. 985.00 
4oc'J - - Q.02 • ) Q (I .OJQ .JDD • 0 3D 97'l_ 

I 
. 

l • ~ .000001 700. 100. 700. 0 0 0 o.oo 47f<.07 ~;ofi.45 ,. 
l__rLQ__\o!_ 0 I SIH I l:JLJI I ON FOd St CNU-• 1 s_o__. a a '\\SFI = 988.2 --

• STA= 28. BO, 500, 506, • PER Q= .2 99.8 • 0 
~FA- 83._l___ 3PJ4,9 ) Q • 't 

FL= • 0 .2 • 0 

• .100 Ct:HV= ,JUCI t• 
D J 60. -

• MADE UP VALLEY SECTION ( SECTICJN I ) • ------- - - - -···· ---

CCR~ORATE SUUNDA~Y (St::CT ICJ,•J Dl 

I• • I 160.CiO 9.02 9e8.2,i o.oo o.oo 981'..22 .oo .on .no qpc;,no 
.'i2S 2lL 0 1 5 Ee, f±f±S 2, l Oft • f±i<9. 51. 9A5-.Jl 
6.21 • 21 ,02 ol 00 .030 .100 .030 979.20 53.38 

• .000001 1466. ]466. 2 0 0 0. 0 fl 661.()3 714.4) • 
F~O¼ DISlRIBUTIGN FUR SECNO= 160.00 C\✓ Sfl = 9H~.?2 

• I STA= SJ. 1 \;o. 650. 714. • ·1:_a Q= ____. 3 S,9 . _j 
llRtA= 155.6 4452.J 103.7 

• \/EL= • 0 .2 • 0 • 
{l 

]· • I --- - -- - -- - - - " -

• I• 



-II II II 1111111111111111 
OOBREAKOO ' 

1) COUNTY: 

3)WATERCOURSE: 

4) oocuMENT TYPE: Eocrooched ,· \00 yr con 
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~ ****~**********-O******~***Oi}*****~*¾Oi.~ki.OO******* I FC2 REI EASE llAIED NOV 76 Ul::JlJLI.ECLJi!LY,.__,__J 92-<..J . ._ _______________________________________________ _ 

i ERROR CORR - 01,02,03 

• •::- ~-~~~I~ X ~~I£ 2~ *; *-::• ~ 2,; ~ } .. ; ~~ 6 ~ J* *i} i}<i( i!- -!} ~--i:--::- * i!--i} * * ~ {: ~· ~- i} ·U· 

• 
I 

;l FlS _\J_I_L_L_A_G_l:_O_F_C_v_N_C_O_R_D_N_.-8-k. KI\LAM/IZOU RIVE_.R /IT MILL POND GATFS 
T2 100 YEAR FLOOD- ENCROACHED 

~~I3~ ___ Mw..LLL POe<JN-"'D.,__________ ---·---- _J 

• Jl !CHECK !NO NINV 1 D If<: SlRT MElRIC HVINS Q WSFL. FQ 

' __ __,_,..,,_ ____ ..,,,_.~ ____ Q_,__JJ..,J)_0,~0w.Dw.GuD,._ __ __u..0 .Jl .. U.....----'-LLU.-----""~9.29..-. .-,,4u2.J.0L-. ___ Q_.Jll)JL 

• F- !PLOT PKFVS XSECV XSECH Ft\! ALLDC lflv, CHNH1 !TPACE 

•. iUHL __ ~o ... ~o~a~---~i ........ 0w.Gw.0,._ __ =o ._ILOJL __ __()_.Jl~D~D--~D~,-~D~D~D~---~D~-- (l.Q.Q_ __ ~-~a~a~a __ ~a -ll~O~Q,___~o~• .. DllJl. ________________ _ 

• 
7 • ' 

J ., ~
7 

• ,,. 
=· 

• 
• 
• 
• 
• 
• 
• 

!. L g 
I ,. 

, __J 

' 

~,.----------------------- • 
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• 
~p RO F 2 

~ ., CCHV= , 30 Cl CEH\i= .soo 
<>;;,Er. N 0.....£ _Q,Jlll 

SECNO OE.PTH OSEL CRIWS \>•SELK EG HV '"L 11L0SS RANK F:LEV 
ll QLOF3 QCH QROl::l ALOB ACH AROf:l VOL TWf, LEFT/RIGHT 
TIME VLOB VCh VROB XNL .~NCH XNi< wTN t:LMII\> SSTA 
SLOPE XI Cl:i --~.u-s,_L_l. __ ..o. 

· '-~ _ SURVEYE..Q.. RR I DG[ SECT I ON 

XLQ_l-jJ XI Qbk T TJtll\1 roe ICOl,•I coe A e JQP1i'[Q ENDST 

D/S Of M/\ j N_')_J ( SFCTION I) ) 

• 
• 
• 

• 
• 
e 

• 
• 
• 
• 

60,00 5,92 979,42 
925, 29. 816, 

----"'"Q.__QJ) 64 5,99'-----
,001714 o. 0, 

o.oo 979.42 g79,q1 • 4q o.oo o.oo 
80. 41). 136. 67, 0. o. 

l •. 1 9 ,lD.c .n,n , l n Q O,QQQ 91,.sa 
0. 0 I) 0 0,00 q6. Bl 

SPECIAL BRIDGE 

SB XK XKO" COFQ RDLtN BWC BWP BAREA SS fLCHU ELCHO 
----"-•..QJL._ __ _.._.5Jl ___ L,•w:c:c..c· o,__ __ _cO_._OJ), ___ ~~---'-'-' L• Ou..Q,..__ __ ~,__,__.~ __ (L.Jl_Ou.. -'---9~17.-• S:;,_Ar:,_ _ __:o=<..L7__._3_7 _________________ _ 

\490 NH CARD USED 
<>SECNO 70,000 

L___.c_B_QQ__J'lA.J._f,-...J ),._,==-.,..-, _ __,5 0_6_. 5 6 •' 5 E I - 9 FU_. 8 2 E NC __Q__,_J 'c--= __ 5.;c0wb.LoL5.ll6"-c---'''~' 5-,.,.f,-LI ~-~--.,9uc8,_,__7 • .9 .. ,,_2-=--'kewAe,_T,___]e-,Q=-~--'-'aca..,• 0.DJlL.L---------------------
N AT QJ= 518, KATIO~ LO~,C~,ROB= 0,0000 ,953q ,0461 WSEL= 9R7,92 

PRESSURE AND ~EIR FLOW 

tGPRS ,-, -, 
' _, QPR TC111Pi:-,nrn 

,,,,.., L.~v.11., ELLC ELTRD 
A'<tA 

• 
• I . -

•• 
• 
• 

I • j 

• --7 --I 
_J 

• 
• 
• 

I 
I • I --
i • ____, 

• 
• 
• 



• ~3..B.-9.4_,i_g __ __,,o~a"'e~._,,4._.,J_· __ __u..O, ~D .... Q~ --~9? 5._. ----"--'~---->.L.~-----'-' ~---"'-7.l..9..0~--9~8~•~·-Qo__ .1 = L 
•f 

3470 FNCROACHMFt\J STATIONS- 2 6A.-~C~J ____ Q.,_.JL I Y PF -

3495 0VEMBANK A~EA ASSU~FD N0~-EFFECTIVF,ELLEA= 

4 IARC,E -

987,fiO 

-7 ri------s~u-~=v=E~Y=E~G~~HIDGE SECT)UN UIS OF ~AIN ST•FL00D GATES <SECTION El 

• '--------"-" --J.51uM,,.A, L~L!:::t..QL.E USE Q._~S_hlUUG.LQJ:'.il. ... I.bLG __ LCl_LQPC F /l L.L_fl=O~"l~Q~Y~E~P~l•.'~~---------------------------------~ 
I 

• 
• 
• 

• 

ELEVATION OF FLOOD GkTF : 983,0 

70,00 10,22 9A7,82 0,00 987,82 988,04 ,?3 R,l] 0,00 970,70 
025, O. bcl5. 40, 0, 2?.7, 512, 1, 0, 9A0,00 

,01 0,00 3,YO -0~ ,100 -030 ,A62 ,030 977-~0 ?f,4,00 
'----___._"-"-ll.J.JJ.3 __ _,7?~, _____ z. ___ ~2., ____ ,._,__ ____ _,.,_1 ___ .......L,__ __ .1J...o~a~o---"2-3~4w,,~0~4.......___,4~9LJR~.wa~4._ ________ _ 

{l-SECNO l 00 .000 

j347OENCMOACH~1Ff\.T Sl'Al IONS= 

L__ SUkVFYF0 VALLEY SECTION 

100-00 9,92 988,11 
Y25. 444. 215. 

-03 ,41 1-29 

'•0. 0 380-0 TYPE= l TA><GFT= 340,noo 

50' UIS OF MAJN ST ( SECTION F 

o.oo 988,11 988.11 ,OJ ,01 ,117 981,?l 
266. lORS, 166, 741, 2. J. 9PJ.70 

,3A ,JOO .030 ,JOO ,030 978,19 40,00 

~-~---

__ ] 
... G..!15H 50, _5.o_,._ ___ _,;._ ___ --'"-----......ll----11..."-1.JCll..._.-iew...,,w.DuGL......_3i,8iiDLLJ.LJ.L _______________________ _, 

• NO J 10,000 
!J2......1',LA r 01 = 8117. 7...9_--1.SFL - ....':LB.8., 12 ENC 01 = 8222,24 

NAT Qi= 8c50, RA!IOS LUc,CH,RUB= .0005 ,9967 ,002B 

• 3470 ENCROACHMENT STATIONS= 2 0, I) 390,0 TYPE= 4 

UP VALLEY S~CTI0N 

y,$El = 
•'SEI ... = 
TARGET= 

9P 8 • .2.,_2_R~A I~I 0==~--~· Q 1 2 9 
9A8.22 

.003 

• 98H,12 0,00 98~.12 9RA,12 .oo .on .oo OAS,00 

MADE 

110.00 
925. 

• l 5 
-000001 

9.93 
o. 

0,00 
11 0. 

92~ .,___ 0 •:---~ U:-;•--~3~A-'--,OcS?,--:•---~o-. ---~9-;:-•----,.. 1 ·---9P!',. 0 o ______________________ _ 
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*OOOOOO*OOOOOOOOOOOOOO-U-OOOOOOOOOOOOOOOOOOOOOOOOOOO ---AtC27<ITE'liSE DAT ED NOV 76 OPDATE'D-:JUCYFi'/"9,-:..::...:...::...::..... ___________________________________________ _ 
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

oo,a.,a.,a.o_oo-u-ooooooooooooo-u-ooo,u.,u.ooooo,u.ooooo,u.00000-u-o,u.oo 

C , 
Tl FIS VILLAGE OF CONCORD1 JACKSON COUNTY1 MICHIGAN T2 LrITTlED DETAILED F IS-ffiul'r°"M::OO-r-ff-f•fA'W-s,·.!:.cD<c!J..!2.!j,!c!_ _____________________________________ _ 
T3 N BR KALA~AZOO RIVER 

Jl ICHEC:K INQ NI_N_V__ _ IDIR STRT METRI_C HVINS Q W.SEI. fQ 

J.2 

J3 

,QT 
NC 

g~ 
GR 

Xl 
GR 
NC 

XI 
ITT 
BT 
GR 

Xl 
,,"1:2 

NC 

o • 4. o. o. 0.000000 o.oo 
NPROf I PLOT PRFVS XSECV XSECH fN 

1.000 0.000 -1.000 0.000 0.000 0.000 
VARIABLE CODES FOR SUMMARY PRINTOUT 

38.000 1.000 53. o·oo 21.000 22.000 54.000 
' 1180.000 4.000 490.000 - §00.000 925.000' 

• I 00 .1 ou • Cf:i5 -.._ --- . • 30·0 .• 5·o·a 

SURVEYED BRIDGE SECTION M-60 U/S ( SECTION A 

20.000 6.000 2030.000 2054.000 0.000 
981.110 2030.000 971.370-< 2030.000 971.780 
9.81 • .. 090 2l)!:>lo_oll0 0 0.000 0.-000 0.000 ,_ 

30.000 5.000 2000.000 2022.000 200.000 
980.890 2000.000 973.570 2000.000 972.490 o .,ro o o. 01ro • 02·0 O"';'O'O'O -;-o·o·o 

' 

o.o 

AI..J.DC 

0.000 

4.000 

0.000 
o-;-0-0-0 

0.000 
2038.000 

0.000 
,'c:: 

10.000· 
2011.000 
-- u.O'Ol) 

o. 977.200 0.000 
IBW 

0.000 

39.000 

0.000 070_0_0 

0.000 
'971 .530 

0.000 

C 
100.000 
973.380 

o.oo-

CHNIM IIRAC 

0.000 

150.000 

Q_._QO 0 
0.000 

0.000 
2046.000 

0;()00 

0.000 
2022.000 

o-;ooo 

0.000 

0.000 

Q.QQQ 
0.000 

0.000 
971-880 

0.000 

0.000 

Q • OJ)!l 
0.000 

0.000 
2054.000 

0.000 

0.000 
98().970 

o-;-0-0-0 
__ 2_0~2~2.000 ________ _ 

o-;-0-0-0 

~~~_VEYEQBR!D(;_E'.'_ SECTTnM n.1c c-Ar-c .:,vnvLr~u, on.a.vu&- JL-...,, ,a.....-,. urJ , M\.,L. ____________________ _ 

CONCRETE BRIDGE 22• X 6.5•, 16• LONG 

39.000 5.000 ,,-;-cro o 2 o o o-;-u-o-o 2000. 000 ,2022.000 l. 000:-- l. 000 l. 000~-- o. 000 0. 000:-- 0. 00, 
980. 7'5 o-;-0-00--zo·oo-;-o·o-o c,a-c;-;-751) 979.310 20·2·2-;.-o·oo 9sll7B'l-o 91·0-;9·rot---------

2022.000 980.810 
980,750 2000.000 o.ooo 0.000 0.000 0.000 0.000 0.000 0.000 o.ono 

973.060 2000.000 972.850 2011.000 973.010 2022.000 980.810 2022.000 

SURVEYED BRIDGE SECTION UIS 

40.000 0.000 0.000 ____ 0.ooo 16.ooo 16.000 16.000,---~o.QQO:---
~oo 0.000 0'70'o·o o-;-iro·o -;-0-00 o.o·o·o -;-o-o·o 0.000 

0.000 0.000 .035 0.000 0.000 0.000 0.000 0.000 

J' 
'1

1
,/, ' ' 1,/' ',;1' . 

'!f',t, I 

" , 

8 =*8-8 
___ O~QQO,--______ _ 

0.000 
0.000 0.000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
~ 



I • 
I _,_ 
i. 

• 
• 
• 
• 

X l 

SECTION B 

40.100 0.000 0.000 

',',fl), 
•1/ I ,,,, ' " /l'V.!/)JJ /, ,1, ',; c'1'/ ti' 
,., ~ P, r ,f,(1;r'e'l- 1, r' ~• 11it'11i • ,r,, , 1'1 , , ,,,-, , • r,, ' 

0,000 1,000 1,000 

SURVEYED VALLEY SECTION 30' UIS OF SPRING ST ( SECTION C 

Xl 
)(3 
GR 
GR 
GR 
NC 

----=4"-'A!..J:•-i&!--\8!--\8!----·~-: s s 8--211.0~-:-8-8·8~-.,..r ~~~=-8-8·8,,.---
982.730 1725.000 980.130 1800,000 
972.190 2010,000 972,270 2020,000 

__ ..,2C.J.1~4,_910 20s2.000 218._810 20_9_6_ .. o_o_,,o __ ~ 
0.000 0.000 0.000 .100 

3_0_._o_o 3..Q...Q Q Q 
0.000 2067.000 

977.270 1900.000 
972.490 2032,000 
983 .• _Ll o 2)24.00Q 

.300 0.000 

S..UBVEYEQ 1,/ALLE Y SECIIQ~ LQO' o,s_QE......M.AilLS.: 

Xl 50.000 
GR 985.400 

12.000 265,000 313,000 750,000 600.000 
175.000 980.600 197,000 977.300 265.000 

............JiR 972...SOO 221.000 91...3 •• 9.0..0 1.0.1 .• _o_o_o ___ 9.7.9_._1.o_o 313.,00D 
GR 985.700 437,000 987,200 527.000 0.000 0,000 • SURVEYED BRIQGE SE U.lQ!i.Jll.S_QL..MA.l.!L.S T S.E_C_l.LQJi..JLJ 

• ~~ 60.000 
985.400 

GR 9 7..3..,_9JU) 
GR 983.800 

14.000 264,000' 289.000 100.000 100.000 
175,000 980.600 197,000 977,300 264.000 2.1.6-,_o o o 9_7..3....S.O_O 2.1-1. .• _o_o_o ii§·:-~-8-8 211.1 .•. 000 
383,000 983,000 405.000 437.000 • EJ 0.000 0.000 0.000 0.000 0.000 0.000 

~ N. 

• 
• 
• 
• 
• 
• 
• 

1.000 0.000 

30.non a. • .a.a.o 
0.000 0.000 

974,330- 2000.000 
972.580 2038.000 
983°.8.BO 21 6.8.,Jl Q Q 

0.000 0.000 

600.000 0.000 
974.000 275.000 
98 3 • .aa.o 38"3 . ..0.0.D 

0.000 0.000 

100.000 0.000 
974.300 265.000 
974...?00 2 8.9..,_QJl.O 
987.200 527,000 

0.000 0.000 

0,000 0.000 

~a.a.a a. 
0.000 0.000 ' . 

973,780 2002.000 
973-760 2046.000 a.non o . .__o..n 

0.000 0.000 

0.000 0.000 
972.900 2830000 ---"'9A.3.,_a.o.,,,n ___ 4_o.s.,.a.-______ _ 

0.000 0,000 

0.000 0.000 
973,900 210.000 

--~q~12..'-,!1~0~0 __ ~1~1. 3., .. ----~-----
o. ooo 0.000 
0,000 0,000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• -I 

• 
• 

• 
• 

I 

I "PROF 1 . ' ' . . , 
' 

)' 
. CCHV= o300~C1.E.!.1H.,,.V.== __ _._05,,.,0"-'0"-----------------------'---'----------'-----------------------~CNu2o.lll)l) 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME~_VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA ---sCUl-'E xcOBI--xi::'c-'-R-----:..x'""'"[otf~R-.......:.ITRTA~L---',I'uc,;;;-,-'----'ric;.;CON~T--•::.-c*o~R .... AR...--...:l~O,;;P;;..W',.\I;..D~--El-;'N!.,!O.;':S:..,T _____________________ _ 

SURVEYED BRIDGE SEC!ION 
c..yt~ 7...,, 

20.00 5o83 977020 
9250 Oo 9250 

oOO OoOO . 6.94 · 
o 0045 __ 1 ~ Oo Oo 

---------..5 EC lil"O7""0""";"0-u

3301 HV CHANGED MORE THAN HVINS 

30.00 
9250 

oOO 
0009487 

0 SECNO 390000 

So06 
Oo 

OoOO 
2000 

SURVEYED BRIDGE 

925";--
9 o 2 l 
100. 

SECTION 

M-€6-"""""0-/S ( StCTTON-A7 

o.oo 977.20 977o95 
Oo o;oo 
Oo 

o.oo 
Oo 

,o<OO 
0 --- 0 

D/S FACE. 

Oo 1330 
o 1 o·o 0035 

0 0 

0 o O"U--9"7 a--; 8 6 
Oo 1000 

o 100 .035 
2 0 

'; I 

CONCRETE BRIDGE 22 1 X 60 5 It 16 I LONG 

390 o·o 4o8"2 971067 OoOO 0 o O"U--9"7"/r. 9 0 
9250 o. 9250 Oo Oo 1040 

oOO OoOO 8088 OoOO olOO 0020 
.004067 I • 1 0 1. 2 0 

075 
Oo 

.100 
0 

lo32 o. 
.ioo 

0 

lo23 
Oo 

olOO 
0 

OoOO 
Oo 

-OoOOO 
OoOO 

063 
0o 

0035 
OoOO 

~01 
Oo 

0034 
o.oo 

OoOO 
Oo 

97--r;:-37 
24000 

028 
0o 

972049 
22.00 

._o 
Oo 

972085 
22.00 

98loll 
98_j 009 

2030 o-Oo 
2054000 

98~ 
980097 

2000000 
0 2~00 

0 
980081 

2000000 
2022.00 

• <>SECNO 400000 

33rc,NIJRMAL BRIOGE,NRD= 4 MIN ELIRu=-----91ro--;1-s-M"AXc:ccc=--g7g-;-3 

• SURVEYED BRIDGE SECTION UIS 

• 40oOO 4o9S 977084 Oooo Oooo 978,98 lol4 o06 
9250 0o 9250 o. 0o 1080 0o 0o 

---~o0_~0 __ -'-0~o~0~0 __ ~8~o~5~8'-------'0~•-o0~0--~•~l~0~0 ___ •~0=-20 ___ -'-"o~l0~0 . .-__ o032 
, 00371l5 16 o 16 o I • 0 o---;-oll 

002 980075 
0o 980081 

972085 2000000 
220 o-o-Z0'2'2760:---------------------

• <>SECNO 400100 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 



• 
1--•'f 

• 
• 
• 
• 
41 

41 

41 

"• 
• 
41 

• 
• 
• 
• 
• 

SECNO DEPH-1- -· CWSEL 
Q QLOB OCH 
TIME VLOB VCH 
S.LOEL XLQfil_ •• r-u 

CR I WS VSECtC- E6 HV HL C>LOSS BANK ELEV 
QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
VROB XNL XNCH XNR WTN ELMIN SSTA 

Al-.l<n XL.QBR .Llli.l.AL __ I.D.C __ __.._c_ONT C_QB.AB JO.E.W.lD ENI1£,_ _______ ~----------------

s f:J;.ll..!lli... 

40.10 s.oo 977.85 
925. 

0,00 o.oo 978.99 1.14 .01 .oo 980,75 
925. o. O• o. 108.. O. O• O• 980.81 

__.Jl._Q o .... Jrn 8 ..... 5" 
.007949 ll • 

--~Q •. QQ, ___ .• _1.0.0 ___ .Jl.3!" ._1.0 0 • Q 32 97.7-L85__2.0,~-------------·------------
l. 0 0 0 o.oo 22.00 2022.00 1 • 

*~iECNO 41 .Jl.!l. 

3301 HV CHANGED MORE THAN HVINS 

3l'70ENCROACHMEN7r STAT IONS= f985. 0 20-6 7-; 0- -TYPE:: 

SURVEYED VALLEY SECTION 30 1 UIS OF SPRING ST 

l TAR-6fT= 

< SECTION C > 

41.00 1.05 979,24 o.oo o.oo 979.33 .09 --;Qj 
925. 4'•· 852. 30. 70. 331.. 54. 1. 

.01 • 62 2.57 .55 ,100 .035 .100 .032 
--~•-00..0..314 Jll, 30, 30, 2 0 O Q...0.0. 

CCHV= .100 CEHV= ,300 

B2.000 

.31 
o. 

972.19 
a2...J10. 

974.33 
974.97 

1985.00 
2.ll.6.1.,.QQ~-----------------------

--*~S.J.CNO 5.0 .. ,...0.QJl, ________________________________________________________________ _ 

SURVEYED VALLEY SECTION 100 1 D/S OF MAIN ST 
__ --5.o_._QO 

925. 
.os 

.000894 

b...'16 979~ 
2,2, 903. 

o....o o o.,.o_o __ 9_7_9_._6f ,_? o • 30 • o..3..__2_11...,_____,_,'-=-______________________ _ 
o. 48. 246,, 1. 6. 1. 979.10 

••+7 3.67 -14 ,100 • 035 .100 .034 972.50 220.57 
750, 600. 600, 2 IJ O o.oo 97.74 318 • 31 

*SECNO 60 • 000 

----~S~,U~R~V=E~Y=E,(L BRIDGE SECTI._illlL_Q/_5 OF MAIN ST LS.U:TJON =D~l,_ _______________________________ _ 

60.00 5.91 979.41 o.oo o.oo 979.88 .47 .13 .00 977.Jo 
925. 33. 801. 91. 45. 136.. 67. 7. 2. 974,20 

---~'<¼• 0"-'61"----.-• 7 3, __ _,5 • 8 9 1 • 36 • 1 Q O • ..Q 3 5 • l O O ~ 
.002264 o •r. roo. 100. ··2 ·· o - · o o.oo 

'U...3.......s.D __ 22L..1 . ..9.....-_____________________ _ 
96.40 317.59 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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OOOO**************************O*******~*********** 
---KEC27<EIT ... 1fsruATED NOV 76 OPDAITDJUC'i' .... T97·9------------·------------------------

ERROR CORR - Olt02t03 
MODIFICATION• 50,51,52.53 

00000000•0******0****0**0*************~*********** 

TI 
T'' 

---,-;~-~~~l;O:•:Y:E:A~R~IF:L:0~0:D:· =;~:==;~==~:.:==~~:;~--.:;:--~====~~=======================~ 
J:~ 

!CHECK 

J
., , ... 

INi:;1 NINV IDIR 

-nr. 2.' u. 
PRFVS 

o .. 
NPROF 

s-;1ro1J 
<>PROF 2 

IPI_OT 

iu.OlJ"O 

XSECI/ 

o-;iro·o 
XSECH 

o-;-<ro-o 

METRIC 

u.CfO 

FN 

HVINS 
-o-;o 

ALLDC 

Q WSEL STRT 

o-;-o-cro·o·o·o 
FQ 

o. , 975,800 
' 

cf;o7DO 

I TR,~CE 

o~. ooo 
!Bl~ CHNIM 

-1.000 0:--0-0-0 o. 1r<ro 0.000 o.ooli 

---------cl.RV= • 300 CEI' 
"SECNO 20,000 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL .OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB · VOL TWA- LEFT/RIGHT 
I !ME VLOF VCR VfWB XNL XN'C~ WTN 1:IM!N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC I CONT CORAR TOPWID ENDST 

SURVEYED BRIDGE SECTION 

20,00 4,43 97S.80 
490. o. 490. 
0,00 o.oo 4,91 

.002988 o. o. 

<>i;ECNO 30. 000 
30,00 3,56 976.05 
490. o. 490, ---~~.-;.--o O. ID O I • 25 

.008686 200, 100 • 

~:, E C N O ""J"9c;iT1 

M-60 

o.oo 
-a-; 
0,00 

o. 

U/S ( SECTION A 
975,80 976.17 .. 37 o.oo o.oo 981,11 _____________________ _ 

o. ruo. o. o. o. 9131-:----0"" 
.100 ,035 .100 0.000 971.37 2030,00 

0 0 0 o.oo 24,00 2054.00 

o.oo o.oo 976,87 • 82 ,47 .22 980.89 o. ___ ,o. __ ............. 68, o. o. o. 980,97 
O";'"O-O~ • ro·o- .O.J5 .1.u·o ,035 •:n-z;-~;?'O"lfo.01J"-~----------------------'--

10, 2 0 0 o.oo 22.00 2022.00 

3370 NORMAL BRIDGEtNRD= 4 MIN ELTRD= 980,75 MAX ELLC= 979 • 37 

SURVEYED BRIDGE SECTION DIS FACE 

CONCRE IE BR !OGE 2Z...--X0-;"5""'.-----io1r-cDNG 

39,00 
490. 

3,30 
IO .• 

976,15 
490. 

0,00 
o. 

o.oo 
o. 

976.90 
7l• 

.. 75 
o. • 01 o. .02 

o. 
980,75 

980,8 

.--
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ' 



• 
-~-

.oo 0,00 6,95 0,00 ,100 ,020 ,100 ,034 
,003366 l • l • 1, 2 0 0 0,00 

1T 
"SECNO 40, 0-0-0 

• 3370 NORMAL BRIDGE,NRD= 4 MIN ELTRD= 980,75 MAX ELLC= 979,37 

• SURVEYED BRIDGE SECTION UIS 
40,00 :Lltl 976 ._26' O, !HI Q._Q_0-----9.1.6., 96 .u .os 

490, o. 490, 0, o. 73, o. 0, • ,00 o.oo 6. 74 0,00 ,100 ,020 , l 00 ,032 
.003087 16, 16. 16, 1 0 0 0,00 

• <>SECNO 40,100 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL Q QLQ8 QCH QRQJ~ AL.QB ~.C_H A..B.OB ll_QL 
TIME VLOB VCH VROB XNL XNCH XNR WTN • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR 

• SECTION 8 

40, JO 3...A2 21Eio21 o.oo o_._0.0 __ 9_1_1;_._9_ .10 .oo 
490, o. 490, o. o. 73, o. o. • .oo o.oo 6.72 o.oo ,100 ,035 ,100 ,032 

.007131 1. 1, 1, 0 0 0 0,00 

~. "SECNO 41,000 

_;t:l .. 01 HV CHANGED MORE !HAN HVINS 

• 3470 ENCROACHMENT STATIONS= 1985,0 2067,0 TYPE= l TARGET= 
URVEYED-v ATLEY SECTI~:,0,-0'7s-orsPR"Il\fG-sT--rsrcTrolil C 

• 41,00 4.93 977, ! 2 0,00 o.oo 977.19 ,06 ,03 
490, g, 464, 8, 3_9_. 2.2.i 5 22., J)_, 

,01 ,48 2ol0 ,35 ,100 ,03 ,100 ,032 

• .000359 30, 30, 30, 2 0 0 0,00 

CCHV= , l 00 HV= ,300 
,ca,c:.• r"-.1n ~n_nnn ..,,_...,, ..... _, ..... .., .., ... • SURVEYED VALLEY SECTION 100 1 0/5 OF MAIN ST 

50,00 4,92 977,42 0,00 0,00 977,58 ,17 ,36 
490, o. 490, 0, o. 150, o. 3, • ,06 ,Q7 3,26 0,00 , LO_O • Q_:t~ • LQ_~ ...Q.34 n n, .,-.,-a .,~ n. L nl\ L n-n -:, n n n •VV!C:C:O r =, u • UVV• ovv• C- V V u. u \J 

• <>SECNO .ooo 

• 

972,85 2000.00· 
22,00 2022,00 

', 

.01 980 o. 980.81 
972,85 2000,00 
22,00 2022,00 

OLOSS 
!WA 
ELMIN 

LELt 
TOPWID 

.oo o. 
972.85 

22,00 

82,000 

, 19 974,11 
Q_, ·91i.;9 

97·~19 1985,00 
82,00 2067,00 

,03 977,30 
l • 979,10 

9 7 2 • 5 0_2.6..2....1.b 
~.L on -,nn ~c 
"'fUe 77 JV7•f:;J 

e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
e 

• 
• ~. 
• 
• 
• 
• 
• 
• 
• 

C:::IIQV• vi::n ~orn~'-7 c;;.J: r r- t n~ ...'"''' -.-~. "-' .... µ,, ... ..,...,"-' ... ~ .... , ......... 
60.00 

490. 
3.93 o. 977.43 

460. 
.01 .14 5.32 

,003364 100. 100. 

DIS Of MAIN ST 

o._go 
3 • 

o. o_o 
o. 

1.11 .100 
100. 2 

• 
( SECTION D } --977 ._85 .4 ... 12 .0-1 211__...3_Q 

87. 26• 4. l • 974.20 
.035 .100 .034 973.50 26-1,30 

0 0 0,00 43.53 304,83 · • 
• 
• 
• 
• 
• 
• 
• 
• 
• 

~ --- -

• 
• 
• 
• 
• I 



• 
J.. ---1 

• 
• 
• 
• --
• 
• 

M N. 

• 
• 
• 
• 
• 
• 
• 

NOTE-- A~TERISK <0 1 AT LEFT OF CROSS-SECTION NU~BER INDICATES MESSAGE IN SUM~AR~ OF ERRORS LIST 

N BR KALAMAZOO RIVER 
____;;,_i,C M • K T I' K - N - u" -

SECNO 

20.000 
20.000 

1Q QOO 
30 :"oo·o 

39.000 
39.000 

40.000 
40,000 

40,100 
40,100 
1.1 .nnn 'i:o-oo 
50,000 
50.000 

60.000 
LI\ """ vv•vvv 

CwSEL 

977.20 
975.80 

SSTtl STCHL STCHR ENDST 

2030.00 2030.00 2054.00 2054-00 
2030.00 2030.00 2054.00 2054.00 

TOPWID 

24-00 
24.00 

XLCH 

o.oo 
o.oo 

91J,SS 
976.05 

--=20J)JL.JJJJ __ 2QQO_._0Jl __ 2_Q22_._0_0 __ 2,0_22-._Qo.,,. __ ~,c.L1~---,!Clµ;U.J!'-¥---------------------------
20 o o. o o 2000.00 2022.00 2022.00 

977.67 2000.00 2000.00 2022.00 2022.00 
--''-'-"'ce..A,""'-----2"'"0,,_o ,,_o _._. o,,_o_,______,2..,0,.,0...,0,_,.=o o__2_o_22_._o_o'-----__._2,.,_o, 22-._Q.ll'------"--..... ,,,_,,_---' __ .L.LC,,..,__ _________________________ _ 976.}5 

977.84 
976.26 

977,85 
976.27 

2000.00 2000.00 2022,00 2022.00 
2000.00 2000.00 2022.00 2022.00 

2000.00 2000.00 2022.00 2022.00 
2000,00 2000.00 2022.00 2022.00 

22.00 
22.00 

22.00 
22.00 

16,00 
16.00 

1.00 
1,00 

Q7Q.?I. 
§11:n~ --;.,...."-"-',.,.__._,iit~¾~~~--s~ggg:}8---~~~~:8-8--~~-~~:88;......----':~~.,....:n~o~~---;¥~~:¥~¥~----------------------------

979.46 220.57 265.00 313.00 318.31 97.74 600.00 
977.42 ~~~~~-_,2~6=2~•~7~6~-~Z65~o~o-~~l3__._Qo. _ ____,309,75 46.9Q 600,00 

979.41 
077 ,, .. ,,,, . .,._, 

221,19 264.00 289.00 317.59 96.40 100.00 
261.30 264.00 289.00 304.83 43.53 100.00 

• 
• 
• 
• 
• 
e 
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• 
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N BR KALAMAZOO RIVER 

SUMMARY PRINTOUl 1ABLE 150 

SECNO 

/00 ::fll. 20.ocro 
/0,j~ 20.000 

30.000 
30~Cf00 

39.000 
9.000 

40,000 
40.000 

40. ro-o 
40,100 

XLCH 

o.oo 
o.oo 

EL TRD 

o.oo 
o.oo 

ELLC 

o.oo 
o.oo 

ELMIN Q 

9"Tr.31 9-z-~o 
971.37 490,00 

i 8-8-!-8-8 o.oo o.oo 
972...i±__9 
9,·2.49 ---¼-'-JH!------'8-:-8-8--, 925_,._o_o 

490.00 

1.00 
1.00 

16,00 
6,00 

1.00 
1.00 

980.75 
98Q.7S 

972.85 
972_~115 

979,37 
c,.__9.,_7'--'9 • 3~7--~ 

925-00 
490 • 00 

980.75 979.37 972,85 925.00 
980.75 979.37 972,85 490,00 

o-.oo o~oo 972:-ss--g-2-~-;o-o 
o.oo o.oo 972.85 490,00 

CWSEL 

g-,r • 20 
975,80 

977,SS 
976,05 

977,67 
976 • 15 
977,84 
976,26 

977,85 
976,27 

41.000 30.00 o.oo 
41.000 30.00 o.oo 979,24 

977,12 
o.oo. ___ 912.19 925,oo -;;..;;---.;...::.=---o--;-iro- 972-;-rg 49·0-:-0"'0--~ 

50,000 600.00 o.oo 
50,000 600.00 o.oo 
,n_nnn 1nn_nn n_nn vv ..... vv ,1.vv•uv .... vv 
60.000 100.00 o.oo 

o.oo 
o.oo 

o.oo 
o.oo 

972.50 
972.50 

973.50 
973.50 

925,00 
490,00 

925.00 
490.00 

979,46 
977.42 
0'70_/~1 

J f , ...... .I. 

977,43 

CRIWS tG lOK<>S VCH 

o.oo 977,95 45,18 6,94 
o.oo 976,17 29.88 4,91 

o.oo 978.86 94.87 9.21 
o.oo 976,87 86,86 7,?.5 

0,00 978,90 40,67 8,88 
n.oo 976.90 3•.66 6-95 

0,00 978,98 37,05 8,58 
0,00 976.96 30,87 6,74 

o.oo 978,99 79,49 8,58 
0,00 976,97 71,31 6.72 

o.oo 979,JJ 3,~4 2.,_57 o.oo 977,19 3. 9 2,1() 

o.oo 979,66 8,94 ),67 
o.oo 977,58 12,28 3.26 
n _ n n 07Q_QQ ?-:, _ ... ,. c;: - 0:0 V,. UV ,. . .,;, -... ,..., ~c...•v...,. .., - 'I.,/., 

o.oo 977.85 33,64 5.32 

AREA. ,OlK 

133,32 137,,61 
99.72 89-64 

JQQ,46 94.g7 
67.58 5?,57 

]04,12 145, 04 
7JL, SI B.!t..,, 46 

107,77 151,96 
72.71 8fc\.20 

107,85 103,75 
72,95 sa.n3 

455,69 5~72 
2 8 r:-ffz---2·5 8. s'2 

294,64 309,33 
1_50.40 139.84 
?l...7 - Qt.._ 194.4!1 ~---,. ... .,-..,. 
112.3n 84.48 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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N BR KALAMAZOO ·R ! VER 

--""-'"-'-'-'"-=-'..!-...!...!.>..! SUMMARY PRINTOUT TABLE_L5J 

SECNO a CWSEL 
~n nnn .-.~~ nn ....... -.n cu.vvu '7C-=>•VU 7 I f • CV 
20.000 490.00 . 975.80 

Q....O_O_O 925.O0 211.ss 
300000 490.00 976.05 

39.000 925.00 977.67 
39 • QO_Q !:!9Jl..,ii!i 276 • 15 
40.000 925,00 977.84 
400000 490.00 976026 

40.100 925,00 977.85 
40.100 490000 976027 

}l-:-8-8-8 9~5o00 
4 1)-;-ol) ~tt!-~ 

50o000 925000 979046_ 
500000 490000 977042 

600000 925000 979.41 
600000 490.00 977043 

SUMMARY OF ERRORS 

'' L •\ . 

DlfWSP 
n nn u.vv 

-1.40 

o_.._o_o 
-1.49 

o.oo _ .. .5--

0o00 
-1.59 

o.oo 
-1.58 

!L"-f-~ -20 
0o00 

-2004 

0o00 
-lo98 

DIFWSX DIFKWS 
n nn n nn 
V•UV V•VV o.oo o.oo 

•. 3.5 o_._o o 
.25 0o00 

.12 o.oo 

._a_~ ... ·~on 
ol7 o.oo 
o 11 o.oo 
.01 o.oo 
.01 o.oo 

_._39 
086 

Q,J)D 
0o00 

022 0o00 
029 0o00 

-o05 0o00 
002 0o00 

\ 
I 
I 

TDPWID 
., ,. nn 
t:"'t'• vv 
24.00 

22.00 
22.00 

22-QQ 
22. 

22.00 
22000 

22000 
22.00 

82,00 
82000 

97074 
46o9q 

96.40 
43053 

XLCH 
n nn 
\I. vv o.oo 

I OQ._ 
100.00 

!•QQ 

l6o 00 
16.00 

1.00 
lo00 

3Jl.. 
30.00 

600000 
600000 

100.00 
100000 

,,\ '' 

e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



- II 1i111~ 111111111111111 
OOBREAKOO ' 

1) COUNTY: 

Co!lcordJ ~~llo.7t~ o-F 
2) STUDY NAME: ~ ill_" __ _ 

-3) WATERCOURSE: 

Mvl+ipl~ Pr~.r;,·Je., Rvn 
4)DOCUMENTTYPE: ~"1'~"'41 8iil6l __ _ 

1 u1·101r,11u 



• 
• 
• 
e 

• 
• 
• 
• 
• ~. 
• 
• 
• 
• 
• 
• 
• 

• 
-u- -u-:·-u-~ **a-·* :o ~ -u- *-u:o u ~o·~·:uo---u-·o •tH> -u- * .q.,u. ,u: .u,:o,o·o* *§**-a- u * ~-~o,u:·,u;:u,~·-a- ·* -a-·*o * 
* HEC2 WATER SURF ACE PROF I LES <> 
<> VERSION OF NOVEMBER 1976 " 
<> UPOA iEO_.jJJ' " • ~--- " 
* ERROR CORR - 01,02,03 * 

• 
* MODIFICATION - 50,51,52,53 * 
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' • 
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• 
X X xxxxxxx xxxxx xxxxxxx • 

• 
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**********U***~**~******************************~* 
HEC2 RELEASE OAiED NOV 76 UPDATTO-JULY 1979 
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

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

C 

H FLOOD INSURANCE STUDY VJ_LLAGE OF CJlli.C.QRQ, JAC.KSON_cfillliJ_y__.,-"'M...1.I,.,.r:,.u,="--------------------------------' 
10-YEAR FLOOD PROFILE 

T3 N BR KALAMAZOO RIVER 

_JJ ICl:;lECK INQ NINV-~-D-IR~--S_T_RI METRIC 1:HIHJS Q ws 
o • 2. o. o. 0.000000 o.oo o.o o. 977,430 0,000 

J2 NPROf I~L.QI 
1.000 0.000 

PRFVS 

-1.000 

XSE_C ... ~--

0,000 

XS£C.l:l 

0.000 

E.N Al I DC 

0,000 0.000 
J3 VARIABLE CODES FOR SUMMARY PRifilQU.J _______________ _ 

38,000 1.000 53,000 21.000 22.000 54,000 4,000 

IBw CHt-lJM lTR&I 

0,000 0,000 0,000 

39,000 150,000 201,000 

JS LPRNT NUMSEC ********REill!E.SI.£.D.-SIT~I~I~OuN_,_,_N~lluMB~f~B~S~*~*~*-*-*-*~*~*---------------------------
-10,000 -10.000 0.000 0,000 0.000 0.000 0.000 0,000 0.000 

NC ,100 .100 ,030 .300 ,500 0,000 0,000 0,000 0,000 0,000 
0,000 

QT 5.Jl.Q.Q 4..2..Q._OOQ 800,00Q '!.2.5 .. ,JLO .. O LUl..0_,_QQ0 925,QQQ 0,000 Q,OQQ o.noo o.o.~--------

SURVEYED BRIDGE SECTION DIS OF MAIN ST SECTION D 

x1 60.000 14,ooo 264.oOo 2'8'9-;000 0.000 0.000 ~-000 0.000 0,000 
973,900 
979,100 

o,aM 
977,580 

0,000 
912,000 

0,000 
270,000 
313,000 
......JL-Jl..ll.O 
977,37f1 

GR 985,400 175.000 980,600 197,000 977,300 264,000 974,300 265,000 
GR 973,900 276,000 973,500 277,000 973,800 283.000 974,200 289,000 
GR 983,800 ............... 3,000 983......000 405,000 -sB 0.00-0 1.soo 3,290 -0-.-0-06 

---'-'9~5_._-r_o_o 4ll..JLO.o 2e1,200 s21,Jl..ll.O 
1,000 0.000 .100 0,000 

ET 0,000 0,000 0,000 0,000 0.000 1,410 0,000 0.000 0,000 
0,000 NH 4,000 1,000 . 264,000 ,030 289,000 1,000 398,000 .100 

SURVEYED BRIDGE SECTION UIS OF MAIN ST+FLOOD GATES (SECTION El 
A SMALL HOLE USED AS BRIDGLJPENING TO FOR~LA_l,J,, FL~O~W~O~Vu;;_,:RL._!u;._.i~R,__ _____________________________ _ 

ELEVATION OF FLOOD GATE : 983,0 

___x1 10. ooo 12.000 264, .. ooo 2.8 .. 9"._o_o_o 7.1....SJUl 11.soo 11 .soo 
X2 0,000 0,000 1,000 977,900 983,000 0,000 0,000 
X3 10,000 0,000 0,000 0,000 0.000 0,000 0,000 
BT 16,000 0,000 992,200 0,000 96,000 990,200 0,000 
B_T __ ......,2.6.'!, 000 9B8.6!)Jl,_--=o. OOQf-,....,._264. ooo,__983. 30Qc......... __ ...lL...!lJl.Q_76,.0.80 

-ITT 9e7--;-:roo 91,;v,oo 211.-00~0 9817300 <n,--;,.r(Jo 211.000- , 983.6 o 
BT 0,000 289.000 988,300 0,000 398,000 987,600 0,,000 
BT 708,000 ~88,000 0,000 810,000 990,400 0.000 912,000 
GR 992.200 0.000 984. 1:00 96.000 981 .200 '' l 94oQO'O , 979.100 

.0_.000 0,00J) ___ --"<-0~•~0~0~0-------~ 
0.000 0,000 0,000 

988,600 987,600 0.000 
194,000 988,900 0,000 
9tlJ,..,Z,.QO 977......ful.Jl 27b..JLQJ:;-,.-------
'977.800 289,000 Q83,000 
508,000 987,900 0,000 
992,800 · 0.000 0.000 
2.6.ft.....000 977,600 276 • QQ_Q 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• ., 
GR 977,800 277,000 980,000 289,000 987,000 398,00CI 987,900 508,000 988,000 7013,000 • GR 990,400 810,000 992,800 912,000 0,000 0,00CI 0,000 0.000 0,000 0,000 • NC .1 OCI .100 ,030 0.000 0.000 O,OOCI 0,000 0.000 0,000 0,000 

• SURVEYED VALLEY SECTION 50• U/S OF MAIN ST ( SECTION F ) • 
~~ 100,00CI 12,oog lfl7,5i8 Z..l.~~~~-0-~Sfu..O..QO 50 .... Q.!1.CI sn,ooo Q.QQO 0.000 I0_,..0.0 __ 

991,99() 0,00 984,6 3 .o O 978,190 88,000 981,290 138,000 981,210 1R7,SOO • GR 981,700 212,500 982,200 238,000 978,890 288,000 984,440 ,302,000 986,570 3018,000 • GR 986,980 408,000 987,850 508,000 986,740 608,000 9B8,0l0 708,000 990,370 Rl0,000 
NC , l O 0 .100 , 0 3 0 0.000 0.000 0 ,J)__Q__() 0.000 0,000 0.000 IQ • 

• MADE UP VALLEY SECTION • 
)( 1 110.000 6,000 20.000 390, 0-0-0 110.000 110.000 110.000 0.000 0.000 0. 00 0 • GR 990,000 ' 0.000 985,000 ,~o. ooo 978,190 30.000 978,190 3B0,000 985,000 390,000 • GR 990,000 500,000 0,000 0,000 0,000 0.000 0,000 0.000 0,000 0.000 
M; 0 ,_Q_fil) o_. ooo O .... o ... o ,_l O 0 ,3JLO ..0.0..0 0.000 0,QQQ 0.000 o. 

• MADE UP ~ALLEY SECTION ( SECTION G l • 
Xl 12u.l)Ol) 6,000 20.000 s·:ro--:-iriro 2z-2-s-;ooo 2225,000 22215,000 0.000 0,000 o.orrn • GR 990.000 Cl,000 985,000 .~o.ooo 978,700 40,00() 978,700 520,000 985,000 530,000 • GR 990,000 610,000 0.000 0.000 0.000 0,000 0,000 0.000 0.000 0,000 
NC 0,000 O,OQO O,OQO .300 ,500 Q.Q!Hl Q.QQQ O,QQQ O.QQO 0 ,_, 

• SURVEYED BRIDGE SECTION D/S Of RR BRIDGE • 
M )( 1 l jo,;--ITT)lJ €1.ooo 2000.000 20~74,200 640.000 640,000 6Z.,o.ooo 0.000 0.000 0.000 N. GR 993,970 2000.000 980,950 2000,000 978.880 2021,700 978,940 2026,200 980-220 ?048,000 • GR 981,650 20521,500 982,720 2074.200 993.970 2074,200 0,000 0,000 0.000 0,000 

SB 1,150 l, SO O 0,000 0.000 60,800 9,000 436.0QO 0.!)00 ~F8°B8Q 9 1 a__.__ae__o_ 

• SURVEYED BRIDGE SECTION U/S OF RR BRIDGE (SECTION H) • 
RR BH I OGE Wl I H SI EEL GIROt.Rs-3-SPJ~NScT";"T•-E"A"CFH~-pTfJ~-S-4.5"•7ITDE-V.C • Xl 140,00i) 0.000 0.000 0.000 25.000 25,000 ,'S. 0 0 o 0.000 o.oooi 0,000 • X2 O.OOID 0.000, 1,000 9137.300 993.970 ~) 

0.000 0~00 99 ... g:8l8 <j8-~: g-8-8 Bl 12.000 2000.000 <,<,J79TO 9•~·3-;-9 r O 2 0-0-0-;-<nro ~- • 0 c,ff7-;-3-o-o 20-z-1. -oo 

• PT 2021,7010 993.970 978,880 20;26.200 993,970 978.941D 20,!6, 200 993,970 987,30CI 2048,000 • BT 993,970 987,300 2048,000 993,970 980,220 20S2,500 993,970 981,650 ,?0S2,50CI 993,970 
BT 987,30,0 207l>,200 993,970 9137,300 ~074.200 993.970 993,970 0.000 Q,OOCI o.ono 

• MADE UP ~ALLEY SECTION • 
XI 150. ooo 6,000 so:-o-a-o 5;00-;-01ro---To1r;-o-01J 1J"o.DO'O 7cf0701ro 0. 0-0-0 0-:-0-0-c, o-;-o-n-, 

• GR 990,000 0.000 985.ooo 80,000 979,000 90.000 979,000 490,000 985,000 500.000 • GR 990,000 510.000 0.000 0.000 0.000 0.000 0,000 0.000 0,000 0.000 
NC 0.000 0.000 0.000 .100 ,300 0.000 O,QQO O,QOO 0,000 .Q..&Q.O 

• MADE UP VALLEY SECTION < SECTION I l • ~- - - .. 

• ~ 
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ouo·o ooo·o ooo·o ooo·o ouo·o ooo·o ooo·o 

-------~01J1J•-u·~5~9--..,,,u.,,.0 u-•59'~6--"""u u-cr--u-.,-·~9--..;;0.;;.0.;.2 • oL.~6---;0:;..;;0 u·•--0·9··r1 ---;;u 0·2-.,-r6~L.,...6--*u (f(P-0S I 
ooo·o ooo•o oou·o 000•99,1 000•99,1 000•99,1 ooo·os9 

ooo·o ooo·o ooo·o 
ooo·o OOO"OSL 000°066 ooo·~s~e~6--omo~o~-••o,"'-"~-*o~oolh.-:0 0~6~6'---~ 
ooo·osr 000•9 000•091 
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• • *~*~*~*****D*****~*********~****~~**~~**~***~~~**~ HEC2 RELEASE OAlED NOV 76 UPDATED JULY 1919' ___________________________________ _ 

•• ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

************************************************** • 
e Tl FLOOD INSURANCE 51UDY VILLAGE OF CONCORD, JACKSON COUNTY, MICHIGAN. • J2 

T3 
50-YEiR F~OOD PROFILE 

N BR K [AM ZOO RIVER • Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ • 
-10. 3. o. o. 0.000000 O. 00· o.o o. 978,400 0.000 • J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE • 

2.000 0.000 -1.000 o-;crcro o--;oo o 0.000 0.000 0.000 0.000 0.000 • • 
• • 
• • 

:s • • 
• • 
• • 
• • 
• • 
• • 
• = 
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• HEC2 RELEASE DAlED NOV 76 UPDATED JULY 1979 
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

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

• Tl FLOOD INSURANCE STUDY VILLAGE OF CONCORD, JACKSON COUNTY, MICHIGAN, 

• 
• 
• 
• 
• ~. 
• 
• 
• 
• 
• 
• ,. 

_T? 
T3 

Jl 

J? 

I Q Q - YE II 8 E L.QQfl.__f_tiOill -
N BR KALAMAZOO RIVER 

!CHECK INQ NINV 

-10. 4, 0, 

NPROF IPLOT PRFVS 

3,000 0,000 -1.000 

!DIR 5TRT METRIC HVINS Q 

o. 0.000000 o.oo o.o o. 
XSECV XSECH FN ALLDC IBW 

0,000 0,000 0.000 0,000 0,000 

' • 
• 
• 

W5EL FQ • 
979,410 0.000 

CHNIM !TRACE • 
0,000 0,000 • 

• 
• 
• 
• 
• 
• 

• •• 
• 
• 
• 
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HEC2 RELEASE DAlED NOV 76 UPDATED JULY 1979 
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

**************~***********************~*********~* 

n FLOOD INSURANCE STUDY VILLAGE OF CONCORD, 
T2 S00-YEAR FL080 PROF~ 
T3 N BR KALAMAZ O RIVE 

Jl !CHECK INQ NlNV IDIR STRT 

-10, 5, o. • o. 0000-00 

J2 NPROF !PLOT PRFVS XSECV XSECH 

15,000 o. ooo' -1.000 0,000 0.000 

• 
• 
• 

JACKSON COUNTY, MICHIGAN, • 
METRIC HVINS Q WSEL FQ • 

o.oo 0, 0, , o. 980,400 0.000 

FN ALLDC IBW CHNIM !TRACE • 
0,000 0.000 0,000 0,000 0,000 • 

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

N BR KALAMAZOO RIVER 
--5..V MM 8 R )'. PRINTO 

SECNO CWSEL SSTA 

60.000 977.43 261.36 
60.000 978.40 24 lo 67 
60.000 979.41 221 • 16 
6Q_,,J)JLO 98Qo40 20L.06 

70.000 986.55 264.00' 
70.000 987.69 264.00 
IiL.__0J)_Q 981.Jl.2 264.00 
70.000 987.90 264.00 

100.000 986.68 27.51 
_a_o_._0_Q Q 987,91 21.1..0 

100.000 ·988.11 20.10 
100.000 988.36 18.81 

110.000 986-68 1 3 .. 25 
110.000 987.92 8.29 
110.000 988.12 7.51 
110.000 988.37 6.53 

120.000 986.68 13.27 
120.000 987.92 8.31 
120.000 988-12 7.53 
-2.!L- Q Q Q 988°31 6.51 

130.000 986.67 2000.00 
130.000 987.91 2000.00 
_30.QQO 
130.000 

~-H_._l_Q.__2 O O O • O Q 
8 .34 2000.00 

140.000 986.68 2000.00 
140.000 9a_7 • 95 2JLQQ. QQ 
140.000 988. 16 2000.00 
140.000 988.45 2000.00 

150.000 
15"().000 

986,70 
988.00 

52.62 
31'79'1 

150.000 988-22 28,38 
150.000 988.53 23,31 

STCHL STCHR ENDST 

264.00 289.00 304-82 
264.00 289-00 309.57 
264.00 289.00 317.62 
264 .J)_Q 269_._o_o 3.32..o 36 

264.00 289.00 289.00 
264.00 289.00 482-32 
26~,_oo 269 •• _o_o 497_,88 
264.00 289.00 507.05 

187.50 212.50 333-88 
1_e_1_._5_0 __ 2.1.2_._s_o 7_o_o_._5-o 
101.50 212.50 712.23 
18 7. 50 212.50 722-98 

z_o_. O O 39_o_._o_o 421 .• _l. 
20.00 390.00 454.38 
20.00 390.00 458.69 
20.00 390.00 464.10 

20.00 530-00 556.90 
20.00 530.00 576.78 
20.00 530.00 579.90 
20 ._Ql) s3_o._._oo 5_8.3 •• 95 

2000.00 2074.20 2074.20 
2000.00 2074.20 2074,20 
2.QOJl..J) O 2J)..1.4_._2.0_2.0]-4.. 
2000.00 2074-20 2074.20 

2000.00 2074.20 2074-20 
2.0JLO. oo~_2Q74. 20 20.~.2.Q 
2000.00 2074.20 2074-20 
2000.00 2074-20 2074-20 

8 p..._o_o soo.oo 5_0~1 • 42 
80.00 5-00-;-o·o 506.0l 
80.00 500.00 506.45 
80.00 500.00 507,09 

TOPWID 

43.46 
67-90 
96.46 

131-3Q 

;>S.oo 
218-32 
233-88 
243-05 

306-37 
619,40 
692.}3 
704~17 

543,63 
568.47 
572-37 
57..:z...,, 4 

74.20 
74,20 
14.zo 
74.zo 

450-8..Q 
474.10 
478.07 
483.78 

XLCH 

o.oo 
o.oo 
o.oo o. 

50.00 
so 
50.00 
so.oo 

2225,00 
2225,00 
2225.00 

640.00 
640.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 
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• el. 
• 
• 
• 
• 
• 
• 
• 

SECNO 
160.0_00 
160.000 
160,000 
160.000 

CWSEL SSTA STCHL 

286,10 5!8.5!3 150_._QJ! 
988.00 60.00 150.00 
988,22 53.39 150.00 
988,54 43. 87 150,00 

STCHR ENDST 
65.0_.J)__O 68A_.__Q4 
6SO.OO 110.00 
650.00 714.41 
650.00 720.75 

TOP~/1D 

5.85.• l J 
649.99 
661 • 02 
676-88 

XLCH 

)466. 
1466-00 
1466.00 
1466,00 

• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 



I I • • -,- RIVE}! • SU~M ii R 

• SECNO XLCH ELTRD ELLC EL MIN Q CWSEL CRIWS EG 101<*5 VCH AREA • 011< • 
60.000 o.oo o.oo o.oo 973.SO 490.00 977.43 o.oo 977.85 25.23 5.37 112.17 97.56 • 60.000 o.oo o.oo o.oo 973.50 800.00 978.40 o.oo 979.04 28.02 6067 166 .18 151-13 • 60,000 o.oo o.oo o.oo 973.50 925.00 979,41 0,00 979,91 17.27 6.01 248.]0 222.59 
60.000 o,oo o.oo o.oo 9_23_ • ..5.0 )180.00 980-40 o.oo 980,8B 14-27 6 • J I 31't1L- 84 312,32 

• 70.000 71.50 983.00 977.90 977.60 490.00 986,55 o.oo 986,65 1 • 69 2.51 195.46 377,39 • 70,000 71. so 983.00 977.90 977.60 800,00 987,69 o.oo 987.87 2.63 3.43 709.73 493.]7 
70.000 71, 50 98J._oo 91-7_...90 977.60 9?5., 00 981,82 o.oo 988,04 3,33 3,90 738 ,-5.2 506,56 
70.000 11.so 983.00 977.90 977.60 1180.00 9?7.90 0',00 988-25 5,26 4,92 756,42 514,67 • 100.000 so.oo 'o .oo o.oo 978-19 490.00 986.68 o.oo 986.68 .33 .95 1524.98 857.n6 • 100.000 so.on 0 .JU) .__o_o 978_,_I 9 aoo_.oo 987,91 o.oo 987,92 ,42 l • I 2 2 J 55_. 29 1232,61 

100.000 so.oo o.oo o.oo 978.19 925.00 988.11 0,00 988-11 .so 1,24 2287.86 1305,P7 • 100.000 so.oo o.oo o.oo 978,19 1100.00 988.36 o.oo 988-37 .10 1.s1 2461-51 140no30 • 1 l Q_._QJ]Jl JJQ,QQ Q.JtO 0 .J)_Q.. 97R.,.l.9 4,9Q_. 00 986,68 o.oo 986,68 .01 • l n.__..3J.J2... A 5 6210,76 
110.000 110.00 o.oo o.oo 978.19 000.00 987.92 o.oo 987,92 .01 ,23 3645,73 7844,!'iO • 110.000 ll0,00 0,00 o.oo 978,19 925.00 988.12 o.oo 988,12 .01 -26 3733.63 8117.79 • 110.000 ll0,00 o.oo o.oo 978.19 1180,00 988,37 ,o. 00 988-37 .02 ,32 3845,22 8466,1)9 

120.000 2225,00 0,00 o.oo 978,70 490.00 986.68 o.oo 986.68 .no -12 4004.37 7719.79 • 120.000 2225.oo o.oo o.oo 978.70 800,00 987,92 o.oo 987.92 .01 .17 4694.97 9888,02 • 120,000 2225.oo o.oo o.oo 978.70 925.00 988.12 o.oo 988.12 .01 .20 4806.?2 10248.66 
O_,_QQO 2225-..QQ o.oo O ._OJ) q_7_0_.3_0 LM.,OQ 288-31 0,0Q 288,3:Z ,01 ,_24 495 I ,.2.L..10125, c;3 

M N. 130,000 640,00 o.oo o.oo 978.88 490.00 986.67 o.oo 986,69 ,48 1,07 460,08 706.59 • 130.000 640.00 0,00 o.oo 978.88 800.oo 987.91 o.oo 987,94 .73 1,45 551,69 938.n8 
3.lJ... Q QQ 640,0Q Q,00 0 ._QO 9_7ll_._88 225,_0Q 988.10 o.oo ':18B • I 4 ,90 1.63 566,01 976,]4 

130.000 640.00 o.oo o.oo 978.88 1180.00 988.34 0,00 91"8.41 1.33 2,02 581.36 1022,P.S • 140.000 25,00 993.97 987.30 978,88 490.00 986,68 o.oo 986,69 .48 1,07 459,74 705,77 • 148 0_0QO 25_._o.o 99~ 98j', 30 9_7§..._88 8_~_ • ..QQ ~~~:rg o.oo 987,951 ,12 l ._44 SSs.,54 945,62 
14 .o-oo 25,00 993. 987 :30 978.88 9 5.00 o.oo 988,20 .88 1 -62 570.04 986,92 • 140.000 25,00 993.97 987.30 978,88 1180.00 988.45 0,00 988-51 1,28 2,00 59l,43 l044.A2 • ~JlJ!O ~QO.QO o.oo 0. 0 O 9.1_9__._o o 49.Jt .. 00 986,10 Q,Q0 986,10 .01 • 15 32.M..,98 6041,29 
I ,000 00,00 o.oo o.oo 979.00 800.00 988,00 o.oo 988.00 , 01 ,21 3803.57 7871,00 • 150.000 100.00 0,00 o.oo 979.00 925.00 988.22 o.oo 988,22 ,01 ,24 3908,57 8202.77 • 150.000 700,00 o.oo o.oo 979.00 1180,00 988.53 0,00 988.54 ,02 .30 4061.21 8690,29 

160.000 1466,00 0,00 o.oo 9ic}'-;zo 490,00 986,70 0,00 986,70 .01 .13 37n5.54 6919.43 • 160,000 1466.00 o.oo 0,00 979.20 000.00 988.00 o.oo 988.00 .01 .18 4566.90 9093.]2 • 160.000 1466.00 o.oo o.oo 979,20 925.00 988,22 o.oo 988-22 .01 .21 4711.54 9488.74 
H,0.QQ0 1466,00 Q • IHl g.oo 979~~--1180,00 288 • 54 Q,QQ 288,54 .01 ._2c; 4..9.23.. 64 l D_Ql..Q. 19 

• • 
• • 
• • 



·•· • 
• N SR KALAMAZOO RIVER • SUMMARY PRINTOUT TABLE lSQ 

• SECNO Q CWSEL DIFWSP DIFWSX OIFKWS TOPWID XLCH • 
60.000 490.00 977,43 07()1) O, 0-0 o.Oo 43, 6 0,00 • 60,000 800,00 978,40 .97 o.oo o.oo 67,90 o.oo • 60,000 925,00 979.41 1.01 0,00 o.oo 96.46 0,00 
fi0.000 1180.00 980,40 .99 O_. OQ o.oo 131,30 o.o 

• 70.000 490.00 986,55 o.oo 9,12 o.oo 25,00 71 .50 • 70.000 800.00 987,69 1.14 9,29 o.oo 218,32 71. 50 
10 .J)QO 92.5_. Q Q ~81,82 .13 e_._41 0. Q!l 233.88 11. 
70.000 1180.00 87.90 .08 7,50 o.oo 243,05 71.50 • 100.000 490.00 986,68 o.oo ,13 o.oo 306,37 50,00 • OJL._Q_8P 8Q0.!l0 981..91 L.24 .. 22 Q ,Jl..0 c12.5tn 5 

100.0 0 925.00 988,11 ,19 .29 0,00 692,13 50,00 • 100.000 1180.00 988,36 ,25 .46 0,00 704,17 50.00 • i ~o.ooo 490,00 986,68 o.oo .oo o .o_o 413.....81 1 t8--!-8-io U.000 800.00 987.'TZ 1-:-°24 • 0-1 o.oo 446,09 llO, 0 • 110,000 925.00 988-12 ,19 ,01 o.oo 451,18 110.00 • 110,000 1180.00 988,37 .25 .01 o.oo 457.57 110.00 

20.000 490.00 986,68 o.oo .o-o 0,00 543,63 222!5.oo • 120.000 800.00 987,92 1. 24 .oo o.oo 568.47 2225.00 • 120.000 925,00 988.12 .20 .oo o.oo 572.37 2225,00 
120.000 1180,00 988.37 .25 .oo o.oo 577.44 2225.0!) 

~ 

130,000 986,67 o.oo N. 490.00 -.01 o.oo 74,20 640.00 • 130,000 800.00 987,91 l. 24 -.01 o.oo 74,20 640.00 
130 •. 000 925.00 988,10 .19 -.02 o.oo 74.20 640.00 
130.000 11ao.oo 988,34 024 -.03 tf,00 74"'";"20 640.00 • 140.000 490.00 986.68 o.oo .oo o.oo 74.20 • 140.000 800.00 987.95 1.28 .05 o.oo 74.20 
40.000 92s.oo 988. 16 .2'1 .06 o.oo 7~ . • 140.000 1180.00 988.45 .29 • l l o.oo 74.20 25.00 • 150.000 490.00 986.70 o.oo .oz o.oo 450.80 700,00 

rso.ooo soo.oo 988. ITTi I. 3·0 .o tr."00 471+:t lJ I Oll-;iJ 

• 150,000 925. 0 0 988.22 .22 • 05 o.oo 478.07 700.00 • 150.000 1180.00 988.53 .32 .08 o.oo 483.78 700.00 

:-&r.0"00 490.00 986. 70 o.oo .oo 070'0 Stf5717-i 466. O 

• 160.000 800.00 988.00 l. 30 .oo o.oo 649.99 1466.00 • 160.000 925.00 988.22 .22 .oo o.oo 661-02 1466.00 
160.000 1180.00 988.54 .32 .oo o.oo 676.88 1466.00 

• • SUMMARY OF ERRORS 

• • 
• • ; 
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FLOOD INSURANCE ZONE DATA FOR N BR KALAMAZOO RIVER 

-~F~L~o=o=D,....,..,H~A=z~AR=D,,..-.F~A~C~T~O~R,---,,,F~O=R-E=N~T~I~R=E,,_,,R=E~A~C~H-,--,U=s~IN~G~s=E~c=TIONS 

__ ,...,s~E-0C<.!I.-:l 01:1__c_®U.'=-l ~All--¼.! V!.'E--~c\:E-!-L!EJ/.AilQJLQIFFl:.RENCE=r------------------------------------------NUMBER DISTANCE BETWEEN-BASE FLOOD AND! 
10 2_ 0, 2 

------!e6!-"0 ,,~O=Oc.a,D ____ ,,_,,o,_..~---J . .__9.:.,,8,__ ___ ::J.,.J ••-10~1~---•-9..9.c....... _______________________________________ _ 
10.000 72. -1,27 -,13 ,08 

100,000 122, -l,43 -,19 ,25 
110.000 232, -1,44 -,19 ,25 __ __,,1...,,2,.,,.0...,,-0 .... 0.,..0 __ ___,,2""'4._.,s..,,1_~•---~1 .44 - • .2-,,_ ___ ._2_.,__ _______________________________________ _ 

I • 
• 
• 
• 
• 

130.000 3097. -1,43 -.19 ,24 
140,000 3122, -1,49 -.21 ,29 
150,000 3822, -1,52 -.22 ,32 

,. 
--~1~6n .• _oJt.a~ ___ 5~2.R.a.., __ -1 ... s.2 - •. 2~--~ .. 32 _______________________________________ _ 

WEIGHTED AVG FOR REACH -1,47 -.21 ,28 

FHF FOR THE REACH= 015 WITH 100,0 OF THE HfACH WITHIN ,5 FEET 
ZONE FOR THE REACh = A 3 -

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



· 11 lllli 111 I~ Ii 11~1111111 
- OOBREAKOO · 

1) COUNTY: ~ckson 

2) STUDY NAME: Coocot"d > V~ \ laef o~ 

- 3) WATERCOURSE: N. Br. ka.\Q.M~z-oo R,ve.r 

4) oocuMENT TYPE: _ ____;_R-=-=~~:po=-.!.-r _;__t · __ _ 

u 11rr1rn,1 n · 



Gilbert/Commonwealth 

200 [_ Washlngtun A'R!lue, Jar.kslln, Ml 49201 
REV. 

CLIENT/OWNER FILING CODE 

Al'R 2 31980 -:-:JO:-:--B-:-:-NO ______ _ 

111 !I MANAGEMENT 
CALC~DATE (SIGNATURE) SUBJECT 

V, ~nu~· 4/~/f?'V 
CHECKED BY/DATE (SIGNATURE) ----------

SHEET OF 

BOOK NO. 

' i I ! i ' I t l : ' j ' ; I ' ! i 

-r --~lV,- 13-;.--\-f%:_yJ1_-)--~-- ~--~-1()- ; ; -----: I ~- - . , - - - - - - .- ·- ---
__ '. __ __;_ ___ ,, ··, -,- . , ___ ' --- -·-~-~-v.e.-v- .Cl,-r::_, ~------ -

, I : : 1 : i : ' \ ' ! i ' , , 
I ' I ' ' 

-~- ~- -~- --foy,r o J~-~ -- : · ' ~ -s·-· ""':~ :--1= /;,~-;L . -- -~ -----,- ' />1 -·· __ i__________ ,_ ' . _t~---~-------
: . - --_ _ _. _ .. l. I ,_ : __ : · (7 . ---

. ' ' ! ' - - -- -- - -- - --- - -- -

-- - \,'4' --,~ -~-- .; - ,: ' - .. _, - . ~-- - __ .;_ 
__ .; _ e~irP..!_~- :.~. t4-ec- 2- _ . _ __ __ · ___ _ 

FORM CAI/DCP 112 (9/78) 

----- -------~-------
' i 
' i -.- -----.----
' ' 
' ' 

: q~<:, 70 (r;.-
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Gilbert/Commonwealth 
2lll E. Wastnngtcr, Avenua, Jacnon, Ml 49201 

CLIENT/OWNER 

C~TE 

CHECKED BY/DATE 

(SIGNATURE) 

8-'2.2-79 
(SIGNATURE) 

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

FORM CAI/DCP 112 (9/78) 

CALCULATION SHEET REV. 

FILING CODE 

JOB NO. 

SUBJECT ()_ 
J.f. D 'f. f<t:ik.:r,,A;c! l(;\\{l.,y 

SHEET OF 

@Cmcerr-l. BOOK NO. 

----- ------, - --

' ' ,-- -- •--•-P~--- - > ~-- • - - t --

M-fl>.p_ -- - ----
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Gilben/Commonwealth 

2IE E. Wasltington Avenue. Jackson, Ml 49201 
CALCULATION SHEET REV. 

CLIENT/OWNER F.I LING CODE 

JOB NO. 

OF 

' - - - - ---- ------

-, . 

------~ '---

FORM CAI/DCP 112 (9/78) 
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~ Gilbert/Commonwealth engineers/consultants/architects 

COMMONWEALTH ASSOCIATES INC, 209 E Washington Avenue, Jackson, Ml 49201/Tel 517 788-3000 

RECEIVED 

APR 2 31980 

II/ATER MANAGf.MENl 

April 22, 1980 
. ; 
, • I 

l,_'.f_ t .-L (' _) 

Ms .. - -Suzanne-Elms, Engineer 
Flood Insurance Unit 
Water Management Division 
Michigan Department of Natural Resources 
Stevens T. Mason Building 
Box 30028 
Lansing, Michigan 48909 

Dear Ms. Elms: 

Subject: FIS Village of 
Concord 

Supplemental Bridge Data 

Enclosed is the information which you requested pertaining to 
the North Main Street Bridge in the village of Concord. 

Should you have any further questions concerning this matter, 
please call me at 517-788-3890 or Dr. Danushkodi at 517-788-5458. 

RFN/lft 

Very truly yours, 

R. F. Nilsen, P.E. 
Project Manager 

Gilbert/Commonwealth Family of Companies 

Readino, PA Jackson, Ml New York, NY Rm de Janeiro, Brazil Tehran, Iran 



~ Gilbert/Commonwealth engmeers/consultants/arch,tects 

COMMONWEALTH ASSOCIATES INC, 209 E Washington Avenue, Jackson, Ml 49201/Tel 517 788-3000 

Mr. Daniel H. Morgan, P.E., Chief 
Flood Insurance and Flood Plain 

Delineation Unit 
Water Management Division 
Department of Natural Resources 
Stevens T. Mason Building 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Morgan: 

March 5, 1980 

: · ·: r,; E I \/ E D 

r:;~\R O 6 i9RO 

':! ,TC, rMiNAGEMENT 

Enclosed is a copy of the Hydraulic Analysis for the 
Kalamazoo River within the village limits of Concord, Michigan. 
Included with this report for your-·re,r-i-ew-a-i;e--computer-printouts 
(HEC-2), plotted cross sections, flood plain map, profiles, and 
FIS requirements for a limited detail study. 

In accordance with our contract with FEMA/FIA, 
Commonwealth Associates Inc. will be submitting the draft 
FIS report for this community on A12.rU...4, 1~80. If any 
questions or comments arise priortotlh:-s-c'late, please contact 
either me or Ron Landis. If questions or comments arise after 
this date, please contact either Frank Finch or Wally Weaver 
of FEMA/FIA. 

RDL/lft 

Very truly yours, 

R. F. Nilsen, P.E. 
Project Manager 

CC: W. Weaver w/o attach 

Gilbert/Commonwealth Family of Companies 

Aeadrno, PA Jackson, Ml New York, NY Am de Janeiro, Brazil Tehran, Iran 
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DEPARTMENT OF HOUSING ANO URBAN DEVELOPMENT 

.t.Rf.t. OP'P'ICE 

1 NORTH 0£.t.RIIORN STR~ET 
CHICAGO, ILLINOIS 606~ 

JOO leutl'I Wac.II• ..>ri•• 
ChseCQo. Ult-u •0606 

General 

Region V FIA - Guidelines for 
Limited Detail Studies 

'ld30 S3'.)1All:IS 9Nl1:1:l:INl9N3 
':>NI -~ ~111f'1MNOWWO~ 

IW9BA0N 

aaAi:1:>aa 
In scope, limited detail studies can constitute all or part of 
a communJ.ty participating in the National Flood Insurance Program. 
Limited detail studies can be used where there is flood hazard 
due to stream overflow, in a reach where there is minimum growth 
potential in the C0111111Wlity, and where a 7-1/2 min quad or equiv
alent map is available. 

A reconnaissance trip to the site is required; 1r poss1D~e, tnis 
should be done in conjunction with the Time and Cost Heeting. 

Site Selection 

A limited detail study is to be used in those instances where it 
is deemed necessary that a 100-year regulatory elevation be 
established but where existing development or growth potential 
does not warrant a detailed study. A point, or points, on the 
subject stream is/are selected at the T & C meeting. At these 
points, the 100-year flood elevation and the 10-year flood 
elevation an.- established. ___ By this means numbered zones can 
he em:ahl.ish,,,! . 

Surveys 

Field survey will be limited to two cross sections at the selected 
site plus sufficient thalweg points along the stream center line 
to establish slope. At points near channel crossings, bridge or 
culvert openings will be surveyed as well as a section along top 
of roadway. 

Hydrology 

Use existing data if available. Follow FIA guidelines and speci
fications for methods of computing peak discharges for detailed 
studies but do not use any method involving hydrograph routing 
techniques with co111plex basin IDOdels. The level of effort expended 
here shoul.d be the same as for detailed studies. The appropriate 
Federal, State, or local agencies should be informed of proposed 
discharges for their revi-, the aame as for a detailed study. 

-------- ---- ----- .. - -------
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Hydraulics 

lihere no bridges or culverts are present, the 100-year flood 
elevation at each x-section should be determined via the 
uniform flaw 'method using the challl!el bed slope to compute 
normal depth. ~z:e,1c~ridges_-or':clll verts:car.e?cpresent ;;;;use,,, 
appropriate ,s~~~-;cf~iques;_-t:o~-establ:islL t!ie_, __ ~QO_-year.;.flDDd 

,,elevations:·at::-,_cb~b.r.:tdge. Based on engineering judgment, 
the 100-year profile may be interpolated from known calculated 
points using the energy gradient slope. 

Floodway 

No.(J.loodwa!J--shoulif:be--::ifeiJneated~fort;,fA':purposes..-

Study Report 

The study location, scope, methodology, etc. for a limited 
detail study shall be described in the report the same as 
detailed study • .:A.profile drawing will be presented. The 
100-year elevations will be shown on the FIRH by the use of 
BFE symbol. Where only limited detail or approximate method 
are used in the FIS, a Floodway and Flood Boundary Map is not 
required. 

--:..•, 

RECEIVED 

NOV .2. 6J919. 

~OMMONWEALTH ASSOC. INQ. 
L ~GIN_EERING SERVICES DEPT,j 
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HYDRAULIC ANALYSIS REPORT 

NORTH BRANCH KALAMAZOO RIVER 
AT THE VILLAGE OF CONCORD. 
JACKSON- COUNTY, MICHIGAN 

Prepared by 

COMMONWEALTH ASSOCIATES INC. 
209 EAST WASHINGTON AVENUE 

JACKSON, MICHIGAN 49201 

February, 1980 
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INTRODUCTION 

Branch 
of the 

a. 

b. 

c. 

, Hydraulic calculations were performed for the North 
Kalamazoo River within the entire corporate boundaries 
village of Concord in Jackson County as follows: 

Approximate Study between the northwest corpprate 
boundary and Spring Arbor Road (M-G0)(xs•t lo/ A) ' 

Limited Detailed Study between M-60 and North Main 
Street. ~,.._ fd>/0 

Detailed Study between North Main Street and the 
east corporate boundary. 

Field cross sections were surveyed by Commonwealth 
Associates Inc. in November, 1978. The flood flows for 10, 
50, 100, and 500-year recurrence intervals were approved by the 
Michigan Department of Natural Resources. Preliminary USGS 
topographic maps with 10-foot contour intervals (Spring Arbor 
NW guadrangle) were used for the hydraulic study. This study 
was performed by Commonwealth Associates Inc., Jackson, Michigan 
and the Project Manager was R. F. Nielsen, P.E. 

METHOD OF ANALYSIS 

The HEC-2 computer program was utilized for the entire 
hydraulic analysis. 

VARIABLES AND COEFFICIENTS 

Manning's roughness coefficients were estimated 
based on photographs taken at the time of the survey. The 
following values were used in this study: 

Manning's Roughness Coefficient 

For channel 
For overbanks 

0.030 - 0.035 
0.10 

Coefficients for Floodway 

Contraction 
Expansion 

Coefficients for Bridges 

Contraction 
Expansion 

Ratios for Bridges 

Contraction 
Expansion 

0.10 
0.30 

0.30 
0.50 

1:1 
1:4 



A weir coefficient of 3.29 was estimated for flow over the 
floodgates and the North Main Street roadway (Section 70) by 
considering the rates of flow over the floodgates and roadway. 

HIGH-WATER MARKS 

No documented 

STARTING CONDITIONS 

high-water marks were 
I 'i O 4' f'1· '{ ! 

available. 

Profile convergeance test .runs were made by using/ 
made-up cross sections covering a reach of approximately ~ 
4,800 feetdownstream of the Spring Arbor Street bridge. / 

SPECIAL PROBLEMS 

a. The skew factor for the bridge at Spring Arbor Road 
was not considered because the sections were taken 
normal to the flow direction and there was no weir 
flow over the roadway. 

b. The floodgates and North Main Street were assumkd to 
- - I 

2 

l:ie._at the s~E:!_cross-section_(S_ec.tio_n 70). In prder 
to force-all the flow over the floodgates and roadway, 
a,special bridge routine was used with a very/small 
artifici~l opening_fo~ ~he b~19ge. T~esu7ts-.wer~ 
ch'ecked~for~accu~acy and found to be correct. 

-- ----- I 
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VA.IA 1 ou•J. 9JJ.H 1100. '13~ .. J. 11 l '.J. '135 .. 4 Pl~I' 1 JU'• DATA l 1195. 937.l 1195. 940. WSP 1385 

- ·-- - ---~-. -- .. ------
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PAGE --- 2 - ---- ------· ---- -- ------
XSECTN 38.8 200. 200. 1. WSP 138b r 

-- ---- ---- ----- -- - -- ----ELEV 941. 920.2 ___ 930. 1. WSP 1387 
------ N VALUE .09 .06 .09 WSP 1388 --- --- ------- - - ------ ,-. SEGMENT 2. 3. WSP 1389 

DATA -430. 941. -430. 939. -428. 937.7 WSP 1390 --- ----DATA -425. 937.5 -415. 937 .,.------ --411. 936.9 WSP 1391 
DATA -399. 937 .5 -385. - 936.8 -381. 937.3 WSP 1392 C' -- ---·-- -- --------DATA -350. 93&.8 -250. 935.b -214. 933.8 WSP 1393 
CATA -121. ------- 934.1 -121. 934.1 -91. 933.2 WSP 1394 -------DATA -41. 931.2 -31. 930.4 -21. 925.6 WSP 1395 ( 
DATA -16. 925. -13. 923.9 -11. 921.2 WSP 1396 
DATA -8. 921. -5. 920.6 -2. 920.4 WSP 1397 
CATA -- ---- -1.25 920.3 920.3 1. 920.2 WSP 1398 (' ----- - -- ·-- ------DATA 3. 920.2 5. 920.4 1. 920.6 WSP 1399 
DATA 9. 921. 10. 921.3 11. 921.9 WSP 1400 ---DATA 16. 924.l 21. 928.6 27. 932.5 WSP 1401 ¢l l 
o:rA JI. 932.9 47. 934.2 47. 934.2 WSP 1402 --------·-o~rA 147. 934.3 165. 934.9 185. 934.9 WSP 1403 
OATA 205. 935. 3 220. 936.8 223. 937. 7 WSP 1404 ',_l 
CATA 1 322. 937.9 347. 938.7 347. 941. WSP -------

1405 

------- BRIOGE 39 100. 100. WSP 1406 --- --- ·- ---- ------COEF .1 • 6 .e 1 • WSP 1407 I'll 
DATA 932.2 924.8 8. 922.3 WSP 1408 
CATA 16. 921.6 21. 921.7 26. 921.5 WSP ----- ------ --------1409 

----- DATA 31. 921.5 35. 922.3 42. 922. 3 WSP 1410 --- --·---- ~, 
DATA 1 45. 925.4 45. 932.2 932.2 WSP 1411 
DATA -931. 940. -931. 938.5 -831. 937.8 WSP 1412 --- ----- ----" DATA -780. 937. 7 -680. 937.5 -580. 936.8 WSP 1413 t-) 
DATA -568. 936.8 -472. -------- 937.6 -372. 938.2 WSP 1414 
DATA -336. 938. -236. 936.7 -136. 935.4 WSP 1415 
DATA -36. 935.6 -24. 935.7 935.7 WSP 1416 

- ----- - - --- 10 
DATA 24. 935.6 86. 934.6 186. 935. WSP 1417 
DATA 286. 936. 351. 936.5 451. 937.2 WSP 1413 
DATA 551. 938.1 651. 938.6 751. 937. 3 WSP 1419 ---- ----- --

V 
DATA 851. 935.6 951. 934.4 1074. 935.1 WSP 1420 
DATA - 2 ll58. 935.2 ll58.--- 940. WSP 1421 ------------ -----
XSECTN 39.l 740. 740. 1. WSP 1422 \:) 1-----·- ---- - - ELEV 941. 920.2 930. --- 1. WSP 1423 -- --·- ---- -- -------

N VALUE .09 .06 .09 WSP 1424 
SEG~ENT 2. 3. WSP 1425 I>,/ 
DATA -430. 941. -430. 939. -428. 937. 7 WSP 1426 
DATA -425. 937 .5 ----- -415. ----- 937.4 - --- -4ll. - 936.9 --- WSP 1427 ---- --- -----
DATA -399. 937.5 -385. 936.8 -381. 937.3 WSP 1428 ~ 
DATA -350. 936. 8 -250. 935.6 -214. 933.8 WSP 1429 -- -- --- --- -- -------
DATA -121. 934.1 -121. 934 .1 -91. 933.2 WSP 111-30 
DATA -41. 931.2 -31. 930.4 -21. 925.b WSP 1431 bl 
DATA -16. 925. -13. 923 .9 -11. 921.2 WSP 1432 
DATA -8. 921. -5. 920.6 -2. 920.4 WSP 1433 ----- - - ' -------- --

1- DATA -1.25 920.3 920.3 1. 920.2 WSP 1434 ~ 
CATA 3. 920.2 5. 920 ·'• 1. 920.6 WSP 1435 
DATA 9. 921 • 10. 021.3 ll, 021.9 WSP 14:i6 
OATA 16. 924.l 21. 9U.6 21. 932.5 WSP 1437 ;.., 

i-- OATA 31. 932.9 47. 934.2 47. 934.2 WSP 1438 
DATA 147. 934.3 lb5. 934.B 1U5. 9)4,9 WSP 1439 - -- - -- - . 

i OATA ?05. 9 ~"'.:, no. <n6.B 2?3. 937 .. 7 WS.P 1440 G •I OATA 1 322. 937 .9 347. 936.7 347. 941. WSP 1441 1, 
XSECTN 39.8 150 • 150. 1. WSP 1442 I - - ' - ---- ---- -- - ----~ '. ' 



- - ----·----· ··- - ·-. - - -- ----- -- -- ---- ------------ - -- -_,__ --- ----- ---- ---- -- ---· ------=--I ------'' 
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'i PAGE 3 ----- ---- - -- --- -- --- -- -- -----· 
' I ELEV 941. 921. l 930. 1. WSP 1443 , _____ 

- --------- -- ---- ---~-------- -
' N VALUE .09 .06 .09 .oe WSP 1444 
I SEGMENT 2. 4. WSP 1445 
1 ·--·- - -·-· 

DATA -311. -311~---- 934.-6 - -290. 934. r · · · WSP 1446 
---- ------ --------

941 • 
DATA -190. 933.l -90. 932.6 -50. 932.3 WSP 1447 

I DATA -35. 932.6 -35. 932.6 -21. 932.5 WSP 1448 

' CATA -22. 930.l -18. 921.7 -12. 923.4 WSP 1449 
I DATA -10. 922.4 -9. 922.l -8. 922.l WSP 1450 

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

!---· DATA -6. 921.8 -4. 921.5 -2. 921..3 WSP 1451 
DATA 921.l 2. 921.2 4. 921.3 WSP 1452 r 
DATA 6. 921.4 8. 921.8 9. 921.7 WSP 1453 
DATA 10. 922. 10. 922.4 13. 924. 5 WSP 1454 
DATA 11. 925.4 17. 925.4 25. 925. 3 WSP 1455 -· ----- ---------;------
DATA 33. 925 .4 41. 924.9 61. 924. l WSP 1456 

! ____ CATA 69. 923.8 11. 924.3 92. 924.3 MSP 1457 ------ - -- - ------ --
I DATA 103. 924.8 111. 92'i. 119. 924.8 WSP 1458 \ 

DATA 131. 926.3 139. 927.6 147. 928.4 WSP 1459 [------· .. 
DAT A 152. 929. 7 155. 930.4 163. 933.5 W~P 1460 
DATA 163. 933 .5 171. 934. 182. 934.l WSP 1461 --------,, CATA l 185. 934.8 193. 934.7 193. 941. WSP 1462 

. ' BRIDGE 40 10. 10. WSP 1463 ' 
CDEF .1 .6 .1 1. WSP 1464 ------ ---- ----- ------------ ------------ -

' DATA 931.8 92~.3 3. 928.9 WSP 1465 
DATA 1. 928. 11. 926.5 15. 925.9 WSP 1466 ---- - -- ----
CATA 17. 925.7 17. 931.8 11.1 931.B WSP 1467 ' DATA 17.7 925.7 21. 925.3 27. 925.2 WSP 1468 - - ------ ------------------------

DATA 27. 931. B 31.5 931.B 31.5 924.9 WSP 1469 ·---- DATA 34.5 924.6 34.5 922.6 41.5 921. B WSP 1470 - --- ---- - -- ---- ----·- • CATA 47. 921.7 54. 922. 54. 925. WSP 1471 
DATA 58. 925. 58. 93 l .8 b2.5 931.8 WSP 1472 -- ----------- -

DATA 62.5 925.l 69.5 924.9 73.5 925.4 WSP 1473 q 
DATA 75.5 925.6 75.5 9Jl.B 76.2 931.B WSP . --- -- ----·-1474 

·[ ______ CATA 76.2 925.8 B0.5 926.4 84.5 927.4 WSP 1475 
l 91.5 91.5 931.B WSP -----

I DATA 92B.4 931.8 1476 ' DATA -956. 941. -956. 937. l -856. 936.9 IISP 1477 
CATA -796. 935.8 -696. 935.2 -596. 934. 7 WSP - . ------ -----. 

147B 

1-- DATA -496. 934.5 -396. 934.5 -296. 1 934.6 WSP 1479 ' DATA -196. 934.7 -96. 934.7 -46. 934.7 WSP 1480 ·- . - - ------· 

DATA 934.7 46. ?34.7 96. 934.B WSP 1481 r--~--- - DATA 196. 934.7 21)6. 934.6 396. 934.6 WSP 1432 
--------

' ' DATA 496. 934.6 596. 934.6 696. 934.4 WSP 1483 --- -------DATA 2 921. 935.l 921. 941. wsr 1484 
I XS£CTN 40.l 450. 450 • 1. WSP 1485 

' 1~·-- ELEV 941. 921.l 930. 1. WSP 1486 
N VALUE .OB .06 .09 .01 WSP l 487 
SEG~,ENT 2. 4. IISP 1488 -----·-. 

' DAT A -371. 94 l. -371. 934.6 -290. 934.l WSP 1489 
DATA -190. 933.l -90. 932.6 -50. 932.3 WSP 1490 

------
I 
I- DAT A -35. 932.6 -35. 932.6 -27. 932.5 WSP 1491 

' DATA -22. 930. l -18. 927. 7 -12. 923.4 WSP 1492 
- ------- -- -- --- ----

'' OATA -10. 922.~ -9. 922.l -8. 922.l WSP 1493 
DATA -6. 921. B -4. 921.5 -2. 921.3 WSP 1494 ----··- -------

-D~TA '121.l 2. 971.2 4. 921. 3 WSP 14'15 
OATA 6. 921.4 8. 921.8 9. 921. 7 wsr 1496 -·· ------- ---- ··-------------
Dhfh 10. '177. 10. 977 .... 11. '724.5 wsr 1 1,'77 " DATA 17. 925.4 11. 925.4 25. 925.3 WSP 1498 
DATA 33. 925.4 41. ·····--- 924.9 61. 924. l WSP 1499 --- - --- --· - - - -- ------ -- ·-:------

.i 
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PAGE..........4 

DATA 69. 923.8 __ 17. 924.3 __ 92. 924.) __ WSP 1500 
I DATA 103. 924.B 111. 924. 119. 924.8 WSP 1500 
I DATA 131. 926.3 139. • 927 .6 lH. 928.4 WSP 1501 1-----·- - -- - ----- --- --
I DATA 152. 929. 7 155. 930.4 163. 933.5 WSP 1502 r 

' DAH 163. 933.5 171. 9H. 182. 934.l IISP 1503 
I DATA l 185. 934.B 193. 934.7 94 l. WSP 1504 

----- - ------
I 193. 

!--------·-· XSECTN 40.9 160. 160. 1. WSP 1505 I' 

ELEV 940. 922.2 930. 1. WSP 1506 
- - - --- -- - ----------

I ) 
I N VALUE .08 .1s .05 .09 WSP 1507 ' .:1~-- SEGMENT 3. WSP 1508 

.. - . -- -- --- - -··--
4. 

' DATA -1021. 940. -1021. 938.6_: ___ -915. 935.l WSP 1509 - ---------CATA -896. 936. -630. 933.6 -600. 933. 7 WSP 1510 
I ------ DATA -590. 932.9 -587. 933.6 -570. 933.4 WSP 1511 ------ -
I DATA -570. 933.4 -570. 933.5 -570. 933.6 WSP 1511A 

DATA -570. 939.9 -566. 939.9 -436., 939.9 WSP 1512 -- .---- - - -- ---- -- ----- - --- -- ------- ---
DATA -JBS. 939.9 -46. 939.9 -46. 932.5 WSP 1513 ' . DATA -46. 932.5 -46. 932.4 -46. 932. 3 WSP 1513A 
DATA -39. 932.4 -35. 928.9 -31. 927. l WSP 1514 

' 
DATA -26. 925 .3 -21. 923. 7 -1a. 923. WSP 1516 ~ 

I DATA -17. 922.7 -9. 922.3 -4. 922.2 WSP 1517 
I DATA 922.2 2. 922.4 9. 922.6 IISP 1518 1----

DATA 13. 922.4 17. 922. 7 18. 923. WSP 15!9 
- ----- -- ·------· 

! DATA 21. 924.9 25. 925.6 37. 925.8 WSP 1520 --------
i DATA 52. 936.7 52. 936.7 58. 935.5 WSP 1521 

f DATA 100. 935.4 240. 933.4 256. 935.6 WSP 1522 --------- ' DATA 268. 933.3 298. 932.6 308. 932.8 WSP 1523 
----· 

I 
I DATA 308. ~39.9 380. 939.9 380. 937.6 - WSP 1524 - - -- -- -- . ,--- DATA l 520. 935.8 532. 935.6 532. 940. WSP 1525 

----- --- ------------- -----
t 

BRIDGE 41 100. 100. WSP 1526 
COEF .a .6 .8 1. WSP 152 7 I DATA 931.2 924. 6. 923.6 WSP 1528 l ----

~ I DATA 13. 923. 19. 922.8 23. 922.7 WSP 1529 , 
f------- DATA 28. 922.6 34. 923.l 39.l 922.9 WSP 1530 . ---------------- ----- -·· 

DATA l 45.l 923.8 45.l 931.2 931.2 wsµ 1531 ,. 
I _1,L- DATA -558. 941. -558. 934.4 -473. 935.8 WSP 1532 

I DATA -373. 935.6 -273. 935.1 -173. 934.8 WSP 1533 

f-- ------ - - DATA -73. 934.8 -23. 934.4 , ____ 934.4 WSP 1534 .. ·---- -- I.. 
I DATA 23. 934.4 73. 933.9 173. 933.l WSP 1535 
I DATA 273. 935.5 373. 934.4 .\73. 934.5 WSP 1536 ,------ -- . 

DATA 573. 933.8 673. 933.4 773. 932.9 WSP 1537 II'. 
DATA 873. 932.9 973. 9)3. 1073. 933.2 WSP 1538 - ---- ------ -·-
DATA 2 1173. 933.5 1173. 941. WSP 1539 
XSECTN 41.l 1150. 1150. 1. WSP 1540 It, 

. i ELEV 942. 922.2 930. 1. WSP 1541 
N VALUE .ca .03 .04 .09 ------ WSP 1542 
SEG~ENT 3. 4. wso 1543 .,_ 

'------ ----- DATA -1021 •. ___ 942. -1027. 938.6 -915. 935.l WSP 1544 
DATA -896. 936. -630. 933.6 -600. 933.7 WSP 1545 
DATA -590. 932.9 -587. 933.6 -570. 933.4 WSP 1546 I. - - ----

I DATA -570. 933.4 -570. 933.5 -570. 933.6 WSP l 5't6A 

1-. ·- DATA -570. 939.9 -566. 939.9 -436. 939.9 WSP 1~47 - -- -------- --- -----
DATA -385. 939.9 -46. 939.9 -46. 932.5 WSP 1548 (. 

' DATA -46. 932.5 -46. 932.4 -46. 932.3 WSP 1548A 
1----·- ---- ----- --- - -- --
I DATA -39. 932. 1t -35. 928.9 -31 • 927. l WSP 1 !,r'-t9 

i DATA -26. 925.3 -21. 923. 7 -18. 923. IISP 1550 " \- - - -· CATA -17. 9l2.7 -9. 922.3 922.2 WSP 155 l 
-- ------- - - - - ------- -- ------- ------ -----

-4. 
. ! DATA ?22.2 2. 9l2.4 9 • 922.6 WSP 1552 'J 

---- --- - --- --- - - - - -- -~-- ---- --- ----- -------- e: 
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DATA 13. 922.4 17. 922-7 18. 923. -----DATA 21. 924.9 25. 925.6 37. 
925;9 ___ 

CATA 52. 936.7 52. 936.7 58. 935.5 
DATA 100. 935.4 240:--- 933.4 256. 935.b 
DATA 268. 933.3 '298. 932.6 308. 932.S 
DATA 308. ---- 939.9 ----

937.b 939.9 380. 380. 
DATA 1 520. 935.8 532. 935.b 532. 942. -----
XSECTN 41.9 110 • llO. 1. 
HEV 9U. 921.4 930. 1. 
N VALUE .08 .04 .06 
SEG~ENT 2. 3. -----DATA -458~----- 942. -458. 933.8 -451. 933.2 
DATA -415. 935.7 -400. 933.6 -369. 932.b 
DATA -309. 933.8 -264. 934.l -210. 934. 
DATA -150. 932.6 -100. 932.7 -50. 932.5 - - - ---DATA -42. 933.2 -42. 933.2 -38. 933.1 
DATA -21. 926.5 -24. 926. -19. 924. 
DATA -17. 923.4 -15. 923.2 ----·-11. 923. 
DATA -9. 922.9 -4. 922. 921.9 ----
DATA 4. 921.5 7. 921.4 11. 922.3 
DATA 13. 922.6 16. 923.2 18. 923.7 
DATA 19. 923.9 22. 924.8 25. 925.1 
DATA 57. 924.8 74. 925. BB. 932. 
DATA 88. 932. 110. 931.7 151. 929.9 
DATA ---- - 197. 930.3 279. 933.3 309. 926.9 
GATA ,. 1 n MO ' Ll.n non i::,. n O?L ,. 

'"l'A.V• 7,CO • .I. "T"TV• 7L7• ... .,.v. -..,u ..... 
DATA 600. 926.6 625. 928.8 645. 928. 7 
DATA 652. 930.l 661. 929. n1. 930.9 
DATA 796. 931.7 830. 931.B 860. 930.5 
DATA l 860. 9 1~2. 
BRIDGE 42 840. eoo. 
C• EF .6 .6 • a 1 • 
DATA 931.9 929.l 5. 928.3 
DATA 20. 924.l 24. 923. l 24. 929.l 

__ DATA ____ 23.5 ____ 929.l ---- 23.5 ---- 93l.9 ___ 25.5 ______ 93l.9 
DATA 25.5 929.l 25. 929.1 25 • 923.1 
DATA ____ 30. _____ 922. 7 ____ 39. 922.2 __ 44. __ , __ q22. ---
DATA 55. 923.3 55. 929.1 54.5 929.l 
CATA 54.5 931.9 56.5 931.9 56.5 929.l 
DATA 56. 929. l 56. 923.3 62. 924.3 
DATA 69. 926. 76. 928.3 80. 929.l ---DATA ----c 80. 931 .9 931.9 
DATA -721. 941. -721. 940. -631. 936.4 
OATA -568. 934.6 -490. 934.4 -390. 934.1 
DATA -290. 934.3 -190. 934. 7 -90. 934.9 
DATA -40. 935. 934. 7 40. 934.5 
DATA 90. 934. l 190. 934. 290. 933.3 
OATA 390. 932.8 490. q32,.1 590. 931.7 
DATA 690. 931.9 790. 932.3 890. 932.2 
DATA 990. 931.3 1090. 930.9 1190. 930.9 
DATA 1290. 931.4 1390. 932.l 1490. 9JZ.6 
•Ai A i590. 933.3 1690. 933.7 , .. ,... ... n"lll. > 

L f -,.ve .,.~,. . .;,, 
DATA 1890. 934.8 1990. 935. 2083. 935. 
DATA - 2 - 2183. 935.6 2183. 941. 
xSECTN 42.5 1310. 1210. 1. 
ELEV 942. 922. 930. 1. 
N VALUE • l .04 .08 

WSP 1553 
WSP 1554 
WSP 1555 
WSP 1556 
WSP 1557 
WSP 1558 
HSP 1559 
WSP 1560 
wSP i 56i 
WSP 1562 ------------------------------
WSP 1563 
WSP 1564 
WSP 1565 
WSP 1566 
WSP 1567 
WSP 1568 
WSP 1569 
WSP 1570 
WSP 1571 
WSP 1572 
WSP 1573 
WSP 1574 
WSP 1575 
WSP 1576 
WSP 1577 
WSP 1576 
WSP 1579 
WSP 1580 
WSP 1581 
WSP 1581A 
WSP 1582 
WSP 1583 
WSP 1584 -- --------------------------
WSP 1585 
WSP 1586 
WSP 1587 
WSP 1588 
WSP 1589 
WSP 1590 
WSP 1591 
WSP 1592 
WSP 1593 
WSP 1594 
WSP 1595 - -~-- -- ------ - ----------
WSP 1596 

---- ----------WSP 1597 
WSP 1598 

- ---------------- ------------------WSP 1599 
WSP 1600 
WSP 1600 
WSP 1601 
u<n 1 L f\ "I n JC .1.UV,G. 

WSP 1603 
WSP 1604 
WSP 1605 -- ---- ---------------- ----
WSP 1606 
WSP 1607 -- ---------------·------

r 

r• 
' 

!' 

r· 

i_ 

,, 
'" 

b 
I , 
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SEGMENT. 
DATA 
DATA 
DATA 

_______ DATA 

' ' I·-----· - . -
! i-------

: l 
1--
i 
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1--

'' ' : 
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,.. ______ _ 
i 
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DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OAIA 
DATA 
DATA 
CATA 
DATA 
DATA 
XSECTN 
~Ltv 
N VALUE 
SEG>ENT 
DATA 
DATA 
DATA 
OAH 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
D~TA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 

-=-BRIDGE 
I COEF 

1---- lg:~: 
I DATA ,------·· CATA 
j DATA 
I- - -· / DATA 

r OAT A 
DAlA i 

I 
1,_ __ - -

i 
i _______ _ 

DATA 
OAIA 
CATA 
DATA 
DATA 

1 

1 

1 

2. 
-904. 
-884. 
-694. 
-529. 
-431. 
-41. 
-26. 
-13. 
-2. 
12. 
18. 
29. 
198. 
385. 
648. 
898. 
ll27. 
1427. 
1677. 
42.9 
943. 
.1 
2. 
-1100. 
-695. 
-450. 
-255. 
-57. 
-'33. 
-21. 
-15. 
-6. 
2. 
ll. 
19. 
40. 
10. 
178. 
422. 
678. 
1078. 
43 
• 7 

10. 
25. 
39. 

-ll27. 
-973. 
-673. 
-373. 
-73. 
23. 
213. 
588. 

942. 
931.4 
924.4 
926. 
925.4 
925.7 
926.8 
923.7 
922. 
923.2 
925.7 
926.l 
932.8 
932.4 
932.2 
932.6 
934.l 
935. 1 
934.7 
140. 
922.9 
.4 

943. 
928. 
930.2 
930.5 
925.8 
926.3 
924.5 
923.5 
923.3 
923. 
923.1 
923.8 
926.5 
926.l 
933.1 
935.2 
935.8 
938.l 
100 • 
.6 
932.3 
924.) 
923.3 
924.7 
932.3 
942. 
9"35.7 
'i]2.5 
933.3 
934.7 
935.5 
9.F,...5 
935.7 

3. ----- --------- ---- -------
-904. 935.7 -897. 935.6 
-839. 932.3 -744. 929.3 
-629. 923. -579. 925.9 
-5ll• .. - .. 932.8 ··---·-459. __ . 931.3 
-391. 924.7 -91. 924.8 
-31. 926.8 -26. 926.8 
-20. 925.9 -15. 924.1 
-9. 922.8 -5. 922.2 
7. 922.1 10. 922.6 
15. 923.8 15. 924.1 
21. 926. 29. 926.l 
61. 925.9 129. 931.5 
298. 932.9 355. 932.1 
515. 932. 54H. 931.7 
748. 932.1 848. 933.2 
958. 933.8 1027. . 933. 
1227. 934. 1327. 
1527. 935. 1647. 
1677. 942. 
140. 
930. 
.08 
3. 
-uoo. 
-645. 
-405. 
-190. 
-43. 
-25. 
-19. 
-13. 
-2. 
6. 
14. 
19. 
60. 
102. 
214. 
450. 
878. 
1078. 
100. 
.8 

15. 
30. 
45. 

-ll27. 
-873. 
-573. 
-273. 
-23. 
73. 
388. 
688. 

1. 

933.1 
925.9 
930.2 
929.8 
926.2 
925.8 
924.3 
923.8 
923.2 
922.9 
923. 
924.8 
927. 
927.2 
933.2 
935.1 
937.3 
943. 

1. 
925.3 
924.1 
923.7 
925.4 

Q39. 
93 11. 

932.5 
9·31-,6 
935.4 
934.8 
'JJ~.2 
936.5 

-705. 
-550. 
-355. 
-87. 
-33. 
-22. 
-18. 
-9. 

9. 
17. 
32. 
60. 
134. 
224. 
578. 
978. 

5. 
20. 
35. 
45. 

-1073. 
-113. 
-473. 
-173. 

173. 
-480. 
768. 

933.4 
935.1 ·-· 

1. 

930.6 
925.5 
932.l 
926. 7 
926.3 
924.9 
924.2 
923.4 
923. 
923.3 
923.4 
925.5 
927. 
931.5 
933.5 
935.5 
937.6 

924.7 
923.6 
924.1 
932.3 

937.9 
933. I 
932.9 
9H.2 
935.5 
914.2 
935 • .3 
936.9 

·•-· _·--~•~- - ------

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

WSP 1608 
HSP 1609 
WSP 1610 
WSP 16 ll 
WSP 1612 
WSP 1613 
WSP 1614 
WSP 1615 
HSP 1616 
WSP 1617 
WSP 1618 
WSP 1619 
HSP 1620 
WSP 1621 
WSP 1622 
WSP 1623 
WSP 1624 
WSP 1625 
WSP 1626 
WSP 1627 
WSP 1628 
WSP 1629 
WSP 1630 
WSP 1631 
WSP 1632 
WSP 1633 
WSP 163't 
WSP 1635 
WSP 1636 
WSP 1637 
WSP 1638 
WSP 1639 
WSP 1640 
WSP 1641 
WSP 1642 
WSP 1643 
WSP 1644 
WSP 1645 
WSP 1646 
WSP 1647 
WSP 1648 
WSP 1649 
WSP 1650 
WSP 1651 
WSP 1652 
WSP 1653 
WSP 1654 
WSP 1655 
WSP 1656 
WSP 1657 
WSP 
WSP 
WSP 
WSP 
WSP 
MSP 
hSP 

1h58 
165a 
1660 
1661 
1662 
lb6.3 
1664 

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

------·----·,---------·------

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

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

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

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

----·-----------------

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

r· 

( 

\ I 
r 

( 

/' 

'• 
! ' 

t 

l 

.. 



' ~-·---- -- -- -- - - -- -· 

' -·" --------------------~~ 

---•-- ------ ---------------------

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

~---- _]AGE __ 7 _______________________________________________________________ _ 

' I 
_1--
f------ -

"1---
1 -,--------
1 

1---
1 !-----------

, __ ----

' - ' ' 1---
L ___ _ 

~----
' 
I 
f--- -- --- - -

:
I 

1-------
- I 

,------ - -

' ' ~------

DATA ?. __ 888. ____ 937.3_ _988. ___ 937 • 7 ___ 988. _____ 942. ___ HSP 1665 
XSECTN 43.1 1980. 1920. 1. WSP 1666 
ELEV _ 943. ___ 922.6 _ 930. ____ •lo______ _ ______ WSP 1667 
N VALUE .09 .06 .09 WSP 1668 
SEGMENT __ 2. ___ 3. ____ ----,c------- _____________ WSP 1669 
CATA -1308. 943. -1308. 941.2 -1283. 940.6 WSP 1670 
DATA _____ -1268. ___ 940.6 _____ -1253._940.2 __ -972. ____ 938. _____ WSP 1671 
DATA 
CHA 
OATA 
DATA 
DATA 
OATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DAfA 
CATA 
CATA 
DATA 

-958. 
-eoo. 
-500. 
-350. 
-150. 
-98. 

-9. 

16. 
35. 
60. 
241. 
460. 

DATA -~-- 650. 
XSECTN 43.4 
ELEV 
N VALUE 
SEGMENT 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OAT~ 
DATA 
DATA 
DATA 
XSECTN 
ELEV 
N VALUE 
SEG~ENT 
CATA 
DATA 
CA TA 
DATA 
DHA 
DATA 
DATA 

1 

944. 
• 1 
2. 
-1003. 
-980. 
-840. 
-605. 
-390. 
-183. 
-28. 
-19. 
-11. 
3. 
9. 
16. 
23. 
51. 
91. 
130. 
285. 
585. 
817. 
43.7 
944. 
.1 
2. 
-646. 
-630. 
-380. 
-200. 
-38. 
-33. 
-18. 

934.4 
932.8 
931.7 
935. 
926. 
925.2 
928.6 
924.5 
923.4 
922.7 
923.9 
927 .2 
928.7 
934.5 
9)5.4 
936.8 
2540. 
923.6 
.Cb 

944. 
930.6 
933. 
931.2 
927.7 
926.9 
927.3 
925. 
923.8 
923.9 
923.7 
924. 7 
926.3 
930.3 
934.l 
936.9 
937 .2 
936.5 
942.2 
1320. 
924.1 
.06 

944. 
939. 
936.3 
933. 
934.8 
~32.8 
926.8 

-916. 
-660. 
-450. 
-242. 
-11 a. 
-87. 
-33. 
-18. 
-5. 
1. 
20. 
44. 
100. 
400. 
500. 
700. 
2200. 
930. 
• 1 
3. --

933.4 
928.4 
932.8 
931.8 
926.2 
926.3 
927.5 
924.l 
923. 
922.8 
924.5 
928.2 
931. 
935.5 
934.7 
937.8 

1. 

-1003. 937 .1 
-965. 932.3 
-740. 932.5 
-505. 928.3 
-283. 926.4 
-38. 927. 
-24. 926. 7 
-16. 924.2 
-7. 
6. 
11. 
19. 
28. 

924. 1 
923. 7 
924. l 
925. 
927.3 

54. -------- 932. 
107 • 935 .4 
155. 937.7 
385. 935.7 
685. 937.8 
832. 942.2 
1260. 
930. 
• 1 
3. 
-646. 
-595. 
-280. 
-100. 
-38. 
-29. 
-16. 

1. 

940.2 
938.9 
933.9 
935.2 
934.8 
930.5 
926. 

-866. 
-560. 
-400. 
-190. 
-115. 
-48. 
-22. 
-15. 
-2. 
10. 
26. 
44. 
195. 
430. 
600. 
100. 

-999. 
-940. 
-640. 
-405. 
-233. 
-20. 
-20. 
-13. 
-1. 
7. 
13. 
21. 
33. 
54. 
124. 
185. 
485. 
785. 
832. 

-639. 
-580. 
-240. 
-92. 
-34. 
-23. 
-13 • 

_,. __ 

933.3 
928.5 
934.3 
927.2 
925.6 
928.6 
925.1 
923.6 
922.6 
923.1 
925.1 
928.2 
933.4 
935.4 
935.7 
943. 
1. 

937.1 
932.3 
931.6 
qza. 
925.8 
927.3 
925.3 
923.8 
924.1 
923.6 
924.5 
925.3 
928.8 
932. 
936.1 
938.3 
936.1 
q,,.o. 6 
944. 
1. 

937.5 
938.5 
933.9 
935.4 
934.2 
928. 
925.3 

WSP 1672 
WSP 1673 
WSP 1674 
WSP 1675 
WSP 1676 
HSP 1677 
WSP 1678 
HSP lb79 
WSP 1680 
WSP 1681 
WSP 1682 
HSP 1683 
WSP 1684 
WSP 1685 
WSP 1606 
WSP 1687 
WSP 1688 
WSP 1689 
WSP 1690 
WSP 1691 
WSP 1692 
w;P 1693 
WSP 1694 
WSP 1695 
WSP 1696 
WSP 1697 
WSP 1697 
HSP 1698 
HSP 1699 
WSP 1700 
WSP 1701 
WSP 1702 
WSP 1703 
WSP 1704 
WSP 1705 
WSP 1706 
WSP 1707 
IISP 1708 
•SP 1709 
WSP I 710 
WSP 1711 
WSP 1712 
WSP i 713 
IISP 1 714 
w;p 1715 
uw 1?16 
WSP 1117 
WSP 1718 
WSP 1719 
WSP 1720 

( 

---------

r 

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

-- --------

------- ---

----~-----------------------
-'--- -- -----

---- -- - --- ----------
I 

- -------- -- --- , 
------------------ ---- -- ----

I. 

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

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

- --- ------ --•- --------

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

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

-------- ---

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



I 

-/~-----• ---- - -- ~-------------
: 1--~----P.AGE __ ~ ___________________________ _ 

'I 
,-· --------

~-----,, 

DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
X.SECTN 
ELEV 
N VALUE 
SEG~ENT 
DATA 
CATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

_:-10. 

l 

-1. 
5. 
14. 
30. 
120. 
680. 
886. 
1136. 
1355. 
1393. 
1470. 
1630. 
43.9 
946. 
• l 
2. 
-840. 
-616. 
-562. 
-530. 
-350. 
-296. 
-269. 
-33. 
-25. 
-13. 
-1. 
19. 
27. 
42. 
170. 
446. 

DATA 675. 
DATA 820. 
CATA l 905. 
BRIDGE 44 

924.8 ------~-7. ___ 924.5 -4. 
924.2 924.2·----2 •. 

924.4 
924.2 
925.l 
926.4 
928.l 
927.6 
929. l 
930. 
931.2 
933.6 
932.6 
937.l 

924.2 8. _____ 924.l ll. 
925.5 16. 926. 17. 
927.4 43. 928.1 43. 
928.3 320;----927.7 520. 
929.5 716. _____ 929.6 786. 
Q30.4 986. 929.7 1086. 
929.9 1236. 930.9 1325. 
933.6 1367. 934.2 1379. 
932.7 1404. 930.6 1417. 
933. 1520. 933.8 1620. 
937.2 1630. 944. 
270. 270. 
925.3 930. 1. 
.06 

946. 
937.! 
939.7 
940. 
938.8 
938.7 
929.1 
928.4 
925.8 
926. l 
925.9 
925.5 
926. l 

__ 931.l 
932.7 
938. 
935.9 
936.6 
935.9 
75. 

• l 
3. 
-840. 943.4 
-610. 935. 7 
-552. 937. 7 
-480. 940.3 
-312. 939.4 
-292. 938.l 
-254. 928.6 
-33. 928.4 
-21. 925.9 
-9. 925.9 
3. 925.9 
21. --- 925.3 
29. 926.8 
42. 931.l 
298. 936.5 
494. 937.5 
700. 936.4 
850. ____ 936.l 
955. 935 .8 
75. 

1. 

-715;-·- 938. 7 
-594. 939. 8 
-540. 938.4 
-425. 937.8 
-300. 938.8 
-211. 930.6 
-122. 928.5 
-29. 926. 8 
-1"1. 926.l 
-5. 926. 
7. 925. 7 
25. 925.6 
35. 929. l 
74. 932.2 
364. 936. 8 
571t. 936.2 
730. 934. 7 
883. 934. l 
955. 946. 

COEF .85 .6 .8 1. 
DATA 936.3 934.3 23.5 926.7 
DATA 34. 925.5 34. 936.3 36. 936.3 
DATA ____ 36. 926.l 41. _____ 925.8 ___ 43.5 ______ 926.l __ 
DATA 52. 926.3 59. 92~.l 72. 925.9 

~----- DATA ______ 79. ___ 926. 79. ___ 936.3 81. 936.3 

I 
f~----

CATA 81. 926.l 
CATA 109. 932.8 
DATA l 936.3 
DATA -600. 942. 
CATA -400. 940.7 
DATA -100. 939.6 
DATA 57. 938.9 
DATA 300. 937.5 
OAH 600. 936.8 
DATA 2 900. 936.4 
XSECTN 44.l 35. 

-ELEV 950. 925.5 
N VILUE .09 .04 
SEGMENT 2. 

89. 926.5 95. 927.l 
115. 933.7 115. 936.3 

-600. _____ 941.6 
-300. 940.l 
-57. 939.4 
100. 938.6 
400. 937.l 
700. 936.9 
900. 942. 

-500. 
-200. 

200. 
soc. 
8CO. 

941.3 
939.8 
939.l 
938. 
936.8 
936.8 

35. 1. 
930. 1. 
.09 
3. 

WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
IISP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
hSP 
WSP 
WSP 
WSP 
WSP 
MSP 
WSP 
WSP 
WSP 
hSP 
W~P 

- - -•---
-----

--· ---- ----------
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 

- -----------"-- ------
---- - - ------ - -- -

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

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

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

·" --- ----- ---- ---------------

1763 _______________________ _ 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
I 775 
1776 
I 777 

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

-- ----- - ·--- ----

,-

,. 

·-
,. 

'. 

, .. 
~· ' 



• ---- - - -- . -- - ... --• -~------
----- ·- - --~- --- --- ----
1---~-- _ __l>AGE __ 9 ______ ----.. --·--- ----- -- - - ---- -- -------- ---- - --- --- ---------- ---------------
I DATA -600. 950. -600. 941.6 -500. 941.3 WSP 1778 r· ,---- ---- --·-··-200. : DATA -400. 940.7 -300. 940.1 939.8 WSP 1779 
l-- . -----. DATA -100. 939.6 -10. 93q.4 -10. 939.4 WSP l780 -- ------ --- - ---------- -----DATA -60. 939.8 -36.5 926.7 -25. 925.5 WSP 1781 r 

---------- DATA -23. 926.l -1e. 925.8 -15. 5 926.l WSP 1782 - -----------DATA -1. 926.3 926.l 13. 925.9 HSP 1783 
' OATA 20. 926. 22. 926.7 30. 926.5 WSP 1784 ( 
~ _,_ _______ 

---·-- -----· DATA 36. 927.1 50. 932.8 56. 933. 7 WSP 17B5 

-- --- - OATA 56. 933.7 100. 938.6 200. 938. WSP l786 
DATA I 900. 950. A 
XSECTN 44. 15 40. 40. 1. WSP 1774 X -- -------

' El~V 950. 925.5 930. 1. WSP 1775 X 
I N VALUE .09 .04 .09 WSP 1776 X [. _____ - - - ----- -----
' SEG•ENT 2. 3. oSP I 777 X 
i DATA -600. 950. -600. 941.6 -500. 941.3 WSP 1778 X •----- -·- -'---- - ----- ------DATA -400. 940.7 -300. 940.1 -200. 939.8 WSP i 779 X 
' DATA -100. 939.6 -10. 939.4 -10. 939.4 WSP 17B0 X ( ___ 

DATA -60. 939.0 -36.5 926.7 -25. 925.5 WSP 1781 X 

; -- ----- DATA -23. 926.l -1e. 925.B -15.5 
- 926. I WSP 1782 X l 

I! OATA -7. 926.3 926.l 13. 925.9 WSP 1783 X 
DATA 20. 926. 22. 926.7 30. 926.5 WSP l7B4 X ,-
DATA 36. 927. I 50. 932.8 56. 933.7 WSP 1785 X I 
DATA 56. 933.7 100. 938.6 200. 938. WSP 17B6 X ------- --DATA I 900. 950. AX 

' - 8RICGE 44.2 40. 40. WSP 1788 ----------
' COEF • 85 .6 .0 1 • WSP 1789 

DATA 935.4 932.7 5. 933. WSP l790 
DATA 13. 928.l 23. 927.7 28. ---- -------926.6 ~ISP 1791 t, 
DATA 33.5 925.9 33.5 935.4 35.5 935.4 WSP 1792 
OATA 35.5 926.l 47.5 926. 59.5 - ----- -

926. WSP 1793 
! ________ - DATA 70.5 925.4 78.5 925.l 78.5 935.4 WSP 1794 ------- --- ------- ~' 
! DATA 80.5 935.4 80.5 925.1 B8.5 925.9 WSP 1795 
' DATA 96.S 927.2 102.5 929.7 110.5 932. WSP 1796 --· DATA I 114. 932.8 114. 935.4 935.4 WSP 1797 - -------- l, 

DATA -1107. 94 7. -1107. 946.6 -1001. 945.6 WSP 1798 ------ DATA -907. 9 1t4.B -807. ·- 944.4 -101. 943.8 WSP 1799 - -- --- ----
DATA -607. 943.4 -507. 942.B -407. 

!__ -
942.5 WSP 1000 1c.: ,----- DATA -307. 942.2 -207. 942. -101. 941. 8 WSP 1801 ---- ----

' 
' CATA -57. 941.e 941 .6 57. 941.5 WSP 1802 ,--------- DATA 101. 941. I 207. 940.7 307. 940.2 WSP 1803 ·------- l-I DATA 407. 939.9 507. 939.9 607. 939.9 WSP 1804 ,---------- CATA 101. 940.3 807. 940.8 907. 941 .6 WSP 1005 ---------------

1--------- DATA 
·-

1001. 942.6 1107. 943.8 1201. 945. WSP 1806 i,J 
DATA i 1307. 946.6 1307. 947. WSP 1807 ----------

XSECTN 44.3 300. 300. 1. WSP 1808 
ELEV 950. 925.5 930. 1. WSP 1809 ----------------- ---- ----- --

....: 
N VALUE .09 .04 .09 WSP 1810 
SEGMENT 2. ------·· 3. WSP 1011 ---- ------- --------
CATA -600. 950. -600. 941.6 -soo. 94!.3 WS? 1812 (l,i 
DATA -400. 940.7 -300. 940. 1 -200. 939.B WSP 1813 

. - . --- - -- -- ---------- ------- ·-
DATA -100. 93<J.6 -10. 939.4 -10. 939.4 w~P 1814 
UATA -bO. 939.8 -36.5 926.7 -25. 92~.5 W5P 1818 \,.i 
DATA -23. 926. l -1a. 925.8 -15.5 926. l WSP 1819 
DATA -1. 926.3 926.l 13. 925.9 -wsr 1820 --- --
DATA 20. 926- 22. 926. 7 30. 926.5 WSP 1821 ~ 
rJI\ TA Ji» .. ')17.1 50 .. "iHl.8 56. ',JJJ.1 WSP 18.ll 

\_ - DATA 56. 933. 7 100. 938.6 200. 938. WSP I B23 
. - - -- - - -- - -- - -·- ----- C', 
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--- ------·- -----

---~---- - -:') --" - - ·-· 

_PAGE_ 3~--- .. ------ --~- ------
Q CATA 1 _JOO. 950. AX 

BRICGE 44.2 40. 4o. WSP 1788 
CCEF ,85 .6 .e 1. WSP 1789 

D DATA 935.4 932.7 5. 933. WSP l 7SO 
DATA 13. 928. 1 23, 927.7 28. 926.6 WSP 1791 
DATA 33.5 925.9 33,5 935.4 35.5 935.4 WSP 1792 

- ,-

21 DATA 35.5 926 • 1 4 7. 5 926. 5 q. 5 926. IJSP 17g3 
DATA 70.5 925,4 7B • ~ 925.1 ? ~. 5 935.4 WSP 1744 
DATA 80=5 935='t HOe5 925 el es!s 925e9 WSP 1795 

~ DATA 96.5 927 .2 102.5 929.7 llo.5 932. WSP 1196 
GATA I_ 114. 932,8 114. 9 j":, • 4 935.4 WSP 1797 
CATA -1101. 941. -1101. 946,6 -1001. 945.6 WSP ITSB 

" CATA -907. 944,8 -H07. 944,4 -101. 94J. 8 WSP l 7'19 "' DAl A -607. 943.4 -507. q42.e -401. 942,5 WSP 1800 
CATA -307. 942,2 -201. 942. -107. 941.B WSP 1801 

) CATA -5 7. 941 , 8 941,6 57. 941.5 WSP 1802 
CATA 107, 941,1 207. 940,7 30 7. 940.2 WSP 1803 
CATA 40 7. 939.0 507. 939,9 607. 939.9 WSP 1804 

) --------- DATA 101. 940, 3 807, 940,8 907. 9 1d .6 WSP 1805 
IJA f A 1007, 942.6 1107. 943,8 1201. 945. WSP 1806 
UATA 2 1307, 946,6 1307, 947. WSP 1807 

~ 
-------

XSECTN~44.3 300. 300. WSP 1808 
" 

65. 
ELEV 950. 925.5 930, I • WSP IB09 fill • ..:.. :5:/,_ ~ - /'./ ,_-r(;-
N VALUE ,09 ,04 ,09 wSP ta 10 

;) SEG~ENT 2. 3, WSP I 8 11 -a,._,_c,_ 
CATA -600. 950 • -600. 94 I .6 -500. 941,3 WSP 1812 
CATA -400, 940, 7 -300 • 940,l -200. 9H,8 WSP l8l3 ---------- ---

) CAT~ -100. 939 • 6 -10. 939,4 -10. 939.4 WSP 1814 
CATA -60, 939 • 8 -36 .5 926,7 -25. 925,5 "s p 1818 ---------- CATA -23. 926,l - LB. n~ .e -15,5 926, I hSP 1819 
CATA -7. 926.3 926.l u. 925.9 \.SP 1e20 

, 
DATA 20, 92.6 • 2 2, 926, 7 JO. 92.6.5 WSP 1821 
CATA 36, 927. I 50, 9 32 -~ 56. 933, 7 WSP 1872 -- ----- ----

) CAH 56, 93),7 100, 938.6 2CO. 938. WSP 1823 
DATA '"" "" . n ,., n nH 0 nen 9.36.4 ws~ 1824 ,vv. "7 Jr • _, C'VVe "7 _, '-' • u .,..., '-'. 

UAIA l 9CO • 9'.:>0 • WSP 1824A ~------- ---

XSECTN 45.1 2280, 2240, 21.5 WSP 1825-
- --c -- ELEV 945. 925.5 9 30 • I, WSP 11'126 

N VALUE .09 ,04 .! WSP 18 27 
) SEGP-IENT 2, 3. WSP 1928 C 

CATA -94. 945. -94 • 941, -8.3. 940.4 WSP Id 29 
CATA -12. 940.2 -60. 938. -48. 934.8 WSP I B 30 
lJ AT A -3 8, 932.5 -30. 931.4 -30. 931.4 WSP IA 31 
CATA -2 6 • 929.3 -21. 927 ,] -20. 921,3 1,5p 1832 
CATA -18. 925.6 -15. 925.7 -11. 925, 8 WSP 18 B 
UATA -6. 925.9 925.9 5, 925.7 H~P 1834 
DATA 10. 9;5.5 13, 925.6 16. 92~.9 WSP 18 35 

-CATJ\ 18, 9t.7 • 20, 027.3 21. 927.7 h'SP LB 36 -------
DATA 21, 927, 7 71, 02e .3 171, 92d, 7 WSP 1837 

----- - OATJ\ 2 71. 928.4 371. 92 e .6 411, 928, 6 ~1SP I u le 
i.;A TA 426, 934.2 441. 935,4 467. 935,4 h'SP 18 j9 

---- --- -- C.A TA 482~ 935.3 4 99 • 9J5.9 525. 9J 7. 3 WSP 18 40 
CATA I 560. 93A • 2 580. CJ4C.7 5eo. fJ" 5. WSP l fJ 41 
XSECTN - 4,.5 3,60. 2000. 21,5 WSP 1842 
ELEV 954. 926,2 930. 1 • WSP 1li43 < 

--~------ -
N VALUE • I .04 • I WSP 1044 
SEG~ENT 2, 3. W~P 184 ::i 

~ 
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CATA -1142. 954 • -ll42. 952,6 -1042. 950,2 WSP 1846 ------ --- ------·- -- -- - ---- ---·-
OATA -g42. 947.B -842. 945.5 -742. 945.8 WSP 1847 

---·--. CATA -642. 942.9 -547.. 940,6 -526, 933.7 _____ WSP 1848 ---------~ 
DATA -510. 930 • 5 -410. 929,5 -3l0, 929. I WSP 1849 
DAU -230. 929,5 -133. 92 9. 3 -It-~,. 920,6 WSP 1850 ------------ --------- -· - - -
DATA -43. 928 .6 -30. 92 7 .8 -14.5 927. 8 WSP 105L 
CATA -14. 927.7 -9. 92 7. 7 -6, 927. 5 WSP 1852 ( 

----------------------- ---CATA -2. 927 .4 97.7.2 1. 927. I WSP 1853 
DATA 4. 926. 8 6. 926.5 8. 926.4 WSP 1854 

- ----- -------· - - -- - --- - - -- . - - -
CATA 10. 926. 2 ll. 92 6 .2 12. 926.4 WSP 18">5 
CATA 11. 926 .6 14. 927.8 19. nR.8 WSP 1856 -------- - ----- --
CATA 1 o • 928,8 119 • 92~ .4 21 9, 930,B wsr 1057 
CATA 232. 9 34. 5 292. 941. 347. 94">. WSP 1858 
CATA 42 2. 940. I 5 2 2. 935.7 622, 936.5 wSP 18~9 
CATA 722. 949.b 122.. 954. WSP i859A 
XSECTN 45,8 108 5. 900. 21.5 W<:;P 1860 
ELEV 948. 928,3 930. I • WSP 1861 --- ---
N VALUE .035 .08 .[ ,04 .035 wSP 1862 
SEG~ENT 4. 5. WSP 1863 
DATA -585. 948. -58 5. 94 5 .4 -5 70. 944.l WSP 1864 
CATA -520. 941.3 -4 70. 940.2 -420. 943.1 SSP 1865 
CATA -4 20. 943.l -370. 938.9 -320. 938.4 WSP 1866 
CATA -270. 9 34 • 6 -250. 930.4 -2~0. 930,4 WSP l 86 7 
CATA -150. 931,2 -so. 931.2 -21. 931,2 WSP 1868 
DATA -2 I. 931.2 - I 6. 930.1 -12. 929.2 WSP 1869 
CATA -9. 928.9 -3. 92 B. 5 928.5 WSP 1870 
lJATA 3. 928.3 9. 92 B .6 12. 928.9 WSP 1871 -- --- ------ -
CATA I 3. 929.2 I 5. 929 .4 19. 932. WSP lBn 
GATA 29. 938.3 29. 938. 3 41. 942. WSP 1873 
CATA so. 943 • 100. 94 3 .a 150. 943.2 WSP 1874 
DAT A 200. 943. 2 50. 941.B 289. 940.6 WSP 1875 
CATA 1 289, 948, WSP 18 76 
XSECTN 45.9 100. LOO. 21.5 WSP 18 77 ----- ELEV 948. 928 .3 930. 1. WSP IA78 
N VALUE .035 ,08 .i .04 ,035 WSP 1879 ----- ---- SEG~ENT 4. 5. WSP Id 80 
CATA -585. 948. -ses. 94 5 .4 -5 70. 944.1 WSP 1881 
OATA -520. 941.3 -470. 94 a .2 -420, ' 943. l WSP 1882 
CAl b -420. 943.1 -370. 938.9 -320. 938.4 WSP 1803 --·---~--- DATA -210. 934. 6 -2so. 930.4 -250. 930 .4 WSP 1884 
DATA -150. 9 31. 2 -50. 931,2 -21. 93\.2 WSP 1085 --- . -
UATA -2 l. 931.2 -18. 930. I -12. 929.2 !~SP 1886 
CAT A -9. 92 B .9 -3. 92 8 .5 928. S WSP 1887 
CATA 3. 928 .3 9, 92 B ,6 12. 928.9 WSP !BBB 
DATA 13. 929 .2 IS. 92 9 .4 19. 932. WSP 1889 ------ I.JA TA 29. 938.3 29. 938 .3 41. 942. WSP 1890 
DATA 50. 943. 100. 94 3. 8 150. 94J.2 WSP 1891 
UATA 200. 943. 250. 941.B 289. 940.6 WSP 1892 
DATA _1_ 289. 948. WSP 1893 -------· llOfl"'t:C 46 160. 70. WSP l!iq4 Ur\ I L.,V ._ 

COEF .7 .6 .e 1. WSP 1895 
DATA 93S. S3 3. l 16. 5 9.30. WSP 1U96 
CHA 21.5 929.5 29.5 928.6 39.5 9£9.7 WSP 1897 
CATA -c- 39,5 9 JO. 930. W~P 11198 
CATA -425. 948. -425. 936.6 -370. 935.B WSP 1899 
UATA -2 10. ') 3.-• • 1t -110. 9J r,. 8 -10. q 3 7 .. ,, w;r, 1900 
CAlA -20. 937.9 93 e. 20, 938. WSP 190 I -------



---------- -- --- • ------· 

PA_G_E 36 ---------
CATA 100. 938.1 200. 939. 300. 940.2 WSP 1902 DATA ______ 

400. 940.3 500. 938.6 600. 93 7. 8 WSP 1903 
OATA 2 700. 938.6 800. 939.2 BOO. 948. WSP 1904 
XSECTN 46.l 6015. 3900 • 21.5 WSP 1905 ( 

ELEV 948. 928. 933. I• aSP 1906 
N VALUE .04 .OB .04 • 09 .04 WSP 1907 
SEG~ENT 3. 5. WSP 1908 ( 

CATA -235. 948. -235. 940.6 -225. 939.7 WSP 1909 
CATA -215. 938.8 -200. 936.9 -183. 936. 2 WSP 1910 
DA TA -u,2. 935.5 -162. 935.5 -141. 934.5 ·•SP I Ol I ( 

DA TA -125. 933.8 -1 LO. 933. -90. 932.1 WSP 1912 
CArA -60. 931 .9 -25. 931. 7 -15. 931.! WSP 1913 
DATA -15. 931.1 -L2. 930.2 -12. 929.6 wSP 1914 ( 

CATA -9. 928.3 -4. 928. 92B.2 WSP 1915 
UA TA 3. 928. 5 6. 928.5 8. 9l8.9 WSP 1916 
CATA 10. 929.2 12. 929.8 12. 9)0.1 WSP I 91 7 ~ 
DATA 15. 9 3 I. I 15. 931.L 40. 931.6 WSP 1918 ------·· DATA 45. 9 31 ·" 97. 931.5 122. 931.8 WSP l9L9 
CATA 172. 932.3 192 • 934.9 192. 934. 9 WSP 1920 I -------- DATA 210. 936.4 300. 931. 400. 937.5 WSP 1921 
DATA I 445. 939 .9 463. 940.4 463. 94d. WSP 1922 ---·-----· XSECTN _____ -· 

46.9 530. 500. 2 I. 5 WSP 1923 l 
ELEV 9~0. 929.7 933. I • WSP 1924 
N VALUE .09 .04 .09 !,,j$P 1925 
SEGf,'ENT 2. 3. WSP 1926 I ----~-
DA TA -325. 950. -325. 946.9 -300. 945. WSP 1927 
CATA -250. 942.5 -200. 940. -160. 938.6 WSP 1928 
OATA -110. 935.6 -90. 9 34 .6 -37. 934. I WSP 1929 I. 
DATA -21.. 934.4 -2 I. 934.4 -10. 933. 5 WSP 19)0 
CATA -14. 933. -11. 932.1 -9. 931.5 WSP 1931 
CATA -7. 930.4 -1. 929. 7 8. 929. 7 WSP 1932 ~ ------- - DA TA 10. 931. 11 • 932.3 12. 934.2 WSP 1933 
OATA 12. 934.2 28. 934.4 54. 933. 4 WSP 1934 _, ________ -
DAT A 75. 933.1 80. 933 .,1 130. 934.1 WSP 1935 I:. 
DATA 230. 933 .4 280. 933.6 310. 934. hSP 1936 
DATA 318. 933.1 340. 933.7 350. 940.7 WSP I 937 
CATA 350. I 940.7 370. 944.3 400. 946. WSP I 9'8 "'-
CATA I 400. 950. WSP 1939 
BRICGE 47 100. 100. WSP 1940 

-•----- COEF .7 .6 .0 I • W,P 1941 '-· 
CATA 937.2 932.9 12.2 932.6 WSP 1942 
CAT A !8.8 932.2 25.4 931.4 32. 931.8 SSP 1943 
DATA )9.5 9 32. 2 45.1 932.1 49.8 932.7 aSP 1944 ... 
DATA I 51.7 93l.6 51.7 9 37. 2 937.2 W SP 1945 
OAT A -448. 9SO. -448. 947.7 -3 78. 946.l WSP 1946 
UATA -278. 944.6 -178. 943.3 -78. 942.6 WSP 194 7 ... 
DATA -28. 942.4 942.2 28. 942.2 wSP 1948 
DAT A 78. 942.1 178. 942.5 278. 943.1 WSP I 949 -· -----· 
CATA 378. 944.2 478. 945.7 578. 947.5 aSP 19~0 .... - -------· 
CATA 2 578. 950. ~; s p 1951 
XSECTN 47.1 1100. 960. 2 I. 5 WSP 1952 
ELEV 950. 929.7 935. l • •SP ]953 I,., 
N VALUE .OB .04 • l WSP 1954 
SEGr-'ENT 2. 3. WSP l 'J'i 5 
OATA -325. 950. -32 5. 946.9 -300. 945. WSP 19~6 L 
CATA -250. 942.5 -200. 94C. -160. 938.6 SSP 1957 
DA TA -llO. 935.6 -90. 934.6 -37. 93 '•. l sSP 1958 - . - ------ - " 
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CATA 
r· - ------ _-21._ 934 .4 _____ ,-21. 934 .4 - 18. 933.5 WSP _1959 ---~- -·---- ' 

DATA -14. 933. -11. 932.1 -9. 931.5 WSP 1960 

---- -----· CATA ------~7._ -·---· 930.4 __ -.l. ____ 929. 7 8. _ 929. 7 ___ WSP .. 1961 
CATh 10. 93 I. 11. 932.3 12. 934.2 WSP 1962 c· 

--- - --•-·· CAT A 12. 934.2 28. ----- -- 934.4 54. 933. 4 WSP 1963 ------
DATA 75. 933.1 BO. 93~.4 130. 934.1 WSP 1964 
CATA 230. 933 .4 280. 933 .6 310. 934. WSP 1%5 r, 
DATA 318. 933.1 340. 933.7 350. 940.7 WSP 1966 
DATA 350.l 940.7 3 70. 944.3 400. 946. WSP 1967 
DATA I 400. 950. WSP 1967A (', 

BRICGE 48 720. 600. -·--- WSP 1968 -----
CCEF .7 .6 .8 I • WSP 1969 
DATA 937.2 932.6 B. 932.3 WSP 1970 "'"' ' ' - --- --
Chl A 15. 932. 21. 931. 7 25. 932. WSP 1971 

--- ----- - DAT A 29. 932.B 32. 933.5 32. 937.2 WSP 1972 
- ------

CATA 1 937.2 WSP 1q73 () 
lJATA -346. 950. -346 • 944.3 -266. 941.1 WSP 1974 ---·----- CATA -166. 939.4 -66. 939.7 - 16. 939.B WSP 1975 
CATA 9 39. 8 16. 939.8 --- -- ----- so. 939. 7 hSP 1970 Ee, 
CATA 150. 939.6 2 50. 940. 350. 940.5 WSP 1977 

--- ---- CAT h 450. 940.7 550. 940.8 650. 941. wSP 1978 ---~-- --------
CAT A 750. 941.3 850. 941.7 950. 943. 3 "s p 19'19 Ge; 
CATA 2 950. 950. WSP 1980 --- - -- ---
XSECTN 48.2 3020. 2200. 21.5 WSP 1981 
ELEV 951. 931. 935. - I • WSP 1982 © 
N VALUE • I .04 • I WSP 1983 
SEGSENT 2. 3. WSP 1q94 -------
DAT A -740. 951. -740. 948.2 -735. 947.6 WSP 1985 ~;, 
CAT A -685. 9~5.7 -600. 943.2 -512. 944.5 WSP 1986 
CAT A -482. 945.2 -425. 936.7 -4CO. 935.4 WSP 1987 
L:AT A -350. 934. 7 -250. 934.3 -150. 934.3 WSP 1908 I:) 
CATA -50. 934.6 -46. 934.4 -40. 9 33. 5 WSP 1989 
CATA -40. 933.5 -38. 932 .9 -30. 931.5 WSP 1990 
DATA -11. 932. -5. 931.B 931.B wsr 199 l G 
DAT A 2. 931.7 8. 931.2 2 I. 031.3 WSP 1992 
CATA 26. 031. 36. 0)2.7 40. 033.1 WSP 1993 
DATA 40. 033. I LOO. 934.3 2cc. 93 1,. wSP 1994 0, 
OATA 300. 034.L 400. 934.3 525. 034.5 W~t> 1995 
DATA 605. 936.7 695. 944. 715. 046.1 WSP 1906 

' ~ATA I 740. 949.2 740. 951. WSP 1997 (iii 
XSECTN 48.9 LOO. 100. 21. 5 WSP 1908 ·------· ELEV 953. 932. 935. I • WSP l999 
~ VALUE • I .04 • I WSP 2001 (:) 
SEG~ENT 2. 3. WSP 2002 
CATA -1380. 953. -1380. 940.5 -1290. 044.7 wSP 2003 
OAlA -1190. 040.3 -1000. 937.l -1000. 936.4 WSP 2004 \,J 
CATA -BOO. 934.7 -600. 933.6 -4CO. 933.6 W SP 2C05 
OATA -200. 034. 5 -36. 935.2 -36. 035.2 WSP 2006 
CAT A -20. 933.8 -19. 932.9 -11. 032. 2 WSP 2007 0 -- ----~-
DATA -14. 932. -12. 032.2 -2. 932.2 WSP 2008 
Ci.\ T ~ 3. 932. 15. 032.2 I B. 033. W SP 2C09 
UAT.A 20. 9.:U.4 ;,u. Y iY .1 30. 93'>. WSP tOLO ~ 
DATA ___ 30. 935. 48. Q35.3 64. 035.4 wSP 2011 
OAIA 80. 936.9 110, <JJU ,4 2'/0. 9J9. WSP 2UU 
CAT A 360. 9)8.9 460. 9)8.2 550. g3/.5 WSP 2013 Q 
DATA l,~O. '}JU•'' ·t '.,U • 'I ,,, • /l fl'1 0 • 'J 1tl.7 w:.r 7o l '• 
UATA __ I_ 930. 946.l 1010. 952.4 1010. 9?3. WSP 2015 ·- ----

~ 
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un,r,,.r: M M WSP 2016 
r 

Ur\ I. ..... U_C: ___ "!_'Y ,v. ,v. 
COEF .6 .6 .1 .1. WSP 2017 

-------- CATA 938. 933.7 1.5 933.3 WSP 2018 
DATA 10.5 932. 7 18.5 932. 20. 932.1 "SP 2019 (' 

CATA 20. g J B • 18.8 939. 5 25.6 939.5 WSP 2020 -·- ----DAT A 24.4 93~. 24.4 932. 7 25.9 932.2 WSP 2021 
CATA 27.8 932.9 37.B 933.5 42.B 934.2 WSP 2022 c, 
OAT A 44.4 934. 44.4 938. 42.8 9 39. 5 WSP 20l3 
CATA __ I._ l.5 939.5 938. WSP 2024 
DATA -575. 953. -575. 945.6 -47 7. 945.4 WSP 2025 fl 
DATA -377. _____ 945.7 -211. 946.2 -111. 946.8 WSP 2076 
CATA -11. 947.3 -2l. 947.6 94 7. 9 WSP 2021 
DATA 22. 947.B 11. 91t7 .9 177. 948. 2 WSP 2028 (!' 
Ll.4TA 2 277= 948=5 377= 948=7 377. 953= ~SP 2029 
XSECTN 48.9~;:~~-100. 100. 2 I. 5 WSP 2030 
ELEV 953. 932. 935. l • WSµ 2031 C• 
~ VALUE • I .04 .I WSP 2032 -- - - --------· - ----· SEGSENT 2. 3. WSP 2033 
CATA -1380. 953. -1380. 949.5 -1290. 944.7 WSP 20H l'lJ 
CATA -1190. 940.3 -1090. 937.1 -1000. 936.4 WSP 2035 
CATA -BOO. 934.7 -600. 933.6 -400. 933.6 WSP 2036 
CATA -200. 934.5 -36. 935.2 -36. 935. 2 WSP 2037 0 
r•"' TA _,c 9)3.8 _,a Q,O Q -" Q,O 0 1.10:-n "> n"> ll ........ ' .. -,v. - .I..,,. 7 -'L • 7 - I. I• -,, JL • c.. n,r LV7U 

DA TA -14. 932. -12. 932 .2 -2. 932.2 WSP 2039 
CA TA 3. 932. 15. 932 .2 18. 933. WSP 2040 ~'.!I -----
DAlA 20. 933.4 22. 934.l 30. 935. WSP 2041 
CA TA 30. 935. 48. 935 .3 64 • 935.4 WSP 20 112 

. 

DATA BO. 936.9 170. 938.4 210. 939. WSP 2043 11.'t 
CAT A 360. 938.9 460. 938 .2 550. 937. 5 WSP 20 1t4 -----CAT A 650. 938.4 750. 939.8 840. 941.7 WSP 2045 , 
OAT A l 930. 946.1 1010. 952 .4 1010. 953. ,;sp 2046 6' ----------- BRIDGE-- 50 

----
1660. 1640. nSP 2047 

LOEF .1 • 6 .a 1. WSP 2048 
CATA 939.2 9)4.6 5. 933.6 WSP 2049 (;) 
DATA 10.5 932.8 15.5 932.2 2C.5 937.2 WSP 2050 --------- OATA 25.5 932.3 30.5 932.4 38.5 933.6 WSP 2051 - --- - -

CATA l 45.5 934 • 7 45. 5 939.2 9H.2 ~SP 2052 0 --------- CATA -- --1375. 955. -13 75. 940.8 -1275. 939.9 WSP 2053 ------ -

CATA -1175. 939.9 -1075. 939.9 -975. 940. WSP 2054 ----DATA -875. 940.3 -77 5. 940.7 -675. 940.9 WSP 2055 Iii 
CATA -575. 94i.2 -475. 9li i .4 -3 75. gi.i.6 WSP 2056 
CA TA -275. 942.3 -175. 942.4 -75. 943.1 WSP 2057 ---------
CATA -23. 943. 943. I 23. 943. WSP 2058 ~ 
DATA 73. 942.B 173. 942.8 273. 942.9 WSP 2059 -------- --- ---

CA TA 373~ 94}~ 473= 944~ 573~ 945~9 WSP 2060 
OAT A 

--~2~-633. 947. 3 633. 955. WSP 2061 ---------- Q 
xsECT~-- 50.3 2960. 2900. 21.5 asP 2062 
tLEV 989. 931.5 935. I • 

- ----- - WSP 2063 
N VALUE • I .04 .1 WSP 2064 0 
SEGeENT 2. 3. WSP 2065 ---------

CATA -1600. 9e9. -1600. 957.5 -1500. 956.9 WSP 2066 
-------

CAT A -1482. 955.9 -1430. 905.9 -1405. 940.6 WSP 2067 Q 
DATA -1363. 935.8 -1263. 935.6 -1163. 934.8 WSP 2068 
r>" TA -1063. 934.? -959. 9 34 .a -420. 934 .. 8 WSP 2069 -·---- ----- - ---....... '~ 

UATA -390. 934. 8 -300. 934.6 -200. 933.5 WSP 2070 G 
DATA ------100. 934.9 -40. 935 .2 -40. 935.2 WSP ?071 ---- . --

CAT A -31. 934.3 -26. 93 J .2 933.2 WSP 2072 ----- --------- . -- ---------
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CATA 14 • 932. 25. --·-- 931 .5 27. 933.1 WSP. 2073 
,-

---· ---DATA 30. 935.2 30. 935.2 50. 935.2 WSP 2074 
------------ CAT A -·---150. 935. ---- 250. ------ 935 .3 1950. 938.2 WSP 207 5 

CATA 2005. 938.7 2050. 938.2 2150. 938.2 WSP 2076 c 
- ---- CATA 2260. 939.I 2370. 959.J 2390. 961. 7 ____ WSP 2077_ ------ -~ DATA 2450. 962. 5 2530. 97b.4 2580. 983. I WSP 2078 
--- ·---- CATA I 2630. ')BB.5 2630. 989. WSP 2079 (' ------ -- --.<SECTN 50.6 3360. 2460. 21.5 WSP 2080 
-- ---- El.':'" u 961. 9 32.4 836. I • WSP 2031 

" \' '1Ll.l!: • I .4 • I WSP 2082 
---------- ( 

SEGl"ENT 2. 3. ··--- WSP 2083 
DATA -1015. 961. -1015. 959.2 -950. 952.8 WSP 2084 
DATA -878. 947.2 -773. 939. -558. 93,.5 WSP 2085 ( ------- -- - ----
CATA -368. 934.8 -168. 935.1 -28. 935.6 WSP 2086 
CATA -28. 935.6 -22. 934.8 -18. 933.9 WSP 2087 ------
DATA -10. 932.6 932.7 7. 932.4 WSP 2088 C 
CATA 13. 932.5 17. 933.9 22. 935. 4 WSP 2089 
CATA 22. 935.4 227. 934.2 422. 935.3 WSP 2090 
CATA 632. 935.3 832. 935.4 977. 935.3 WSP 2091 ,: ---------
CATA 1027. 938.7 114 2 • 9~3.5 1232. 960. 7 WSP 2092 

---- ------ CATA 1232. 961. WSP 2093 -- ·- --
XSECTN 50.9 100. 100. 21.5 wsr 2004 0 
ELEV 955. 934.8 935. I. WSP 2095 
N VALUE .I .04 • I WSP 2096 
SEG~ENT 2. 3. WSP 20n - --- ------ - ts'. 
CATA -480. 955. -480. 937 .3 -450. 937.3 WSP 2098 
CATA -350. 937.! -290. 937 .6 -200. 937.8 WSP 2QQ9 
DATA -100. 937 .6 -51. 937.4 -35. 937.4 WSP 2100 (. 
CATA -19. 937.7 -19. 93?. 7 -8. 935. WSP 2101 - ------·-CATA -6. 9~4.8 -3. 935.J 935.3 WSP 2102 
CATA 4. 935.6 8. 936.4 14. 936.6 WSP 2103 ~-DAT A 19. 937.3 19. 937. 3 40. 938.1 WSP 2104 
OAT A 46. 940.9 55. 941.9 105. 94 L. 9 WSP 2105 
CATA I 130. 942. 160. 942. 160. 955. WSP ll06 ~; 
HR I DGt_ ___ 51 280. 280. ~JSP 2107 
COEF .6 .6 .8 I• WSP 2108 
CATA -- ----- 939. 935.9 4. 935.5 WSP 2 l09 . - - - I,, 
DATA 12. 936.4 20. 935.6 28.2 936.1 WSP 2110 
CAT A _____ I ___ 28.2 939.3 939. •SP 2111 
CATA -1883: 956. -1883. 95G.5 -1865. 950.1 WSP 2112 '" DATA -1765. 948.3 -1665. 947.5 -1565. 946.8 WSP 21 I 3 
lJATA -1465. 946.l -1365. 945.7 -1265. 94 5. I WSP 2114 
CATA -1165. 944.7 -1065. 944.3 -965. 944. WSP 2115 ~ .- ·----· 
CATA -865. 943 .6 -76 5. 943.2 -665. 942.7 WSP 2116 
CATA -565. 942.3 -465. 942.1 - 365. 942.3 WSP 2117 
CATA -265. 942.7 -165. 943.1 -65. 943.4 WSP 2113 I.. 
CATA -15. 943.6 943.6 15. 94).6 WSP 2119 
LlATA 65. 943.6 165. 944.4 265. 946.I WSP 2120 
t.:A TA 2 340. 947.4 358. 948.5 358. 956. WSP 2l21 I,.. - -- -----~ 
XSECTN 5 l. 2 3460. 1820. 21.5 WSP 2122 
ELEV 955. 934.8 938. l • WSP 2123 ·-- ·-- - --

' VALUE • I .o.:, • I 'IJSP 2l24 

"" SEGPENT 2. 3. WSP 2l25 --------- DATA -2390. 955. -2390. 946.6 -2360. 943.1 WSP 21?6 
t:iAT A -2300. 940. -2210. 93g. -2180. 937.9 WSP 2l27 k' --- -- -LlATA -2080. 937.5 -20 30 • 937.4 -1940. 9)8.4 WSP 2128 
CATA -1836. 939. -1820. 938.8 -1785. 939.2 'n s p 2129 

~ u 



C. '~ ~"~ " 

--• - r 

' ____ PAGE __ 40 

CATA ··- __ -1780. ----- -- 938.6 -1775. 938.4 -1715. 937.7 WSP 2130 c 
CATA -1660. 937 .4 -1600. 937.5 -1560. 937.4 ~SP 213 I 

·----- CATA -1515. 938. -1450. 9 37. 7 -1370. 938.3 WSP 2132 
, OAT A -1300. 939. 5 -1240. 94 2. I -1195. 942. WSP 2133 ('' 

CATA -1180. 938.6 - I I 40. 938. -1050. 937. 6 WSP 2134' 
CATA -970. 937 • 2 -910. 937. -850. 93 7 • WSP 213 5 
CATA -110. 937. -710. 9 37. -650. 936. 9 WSP 2136 ('• 

------- -
CATA -570. 937.1 -510. 9 3 7 .2 -4 50. 937.3 wsr 2 I 37 

--- ----- -- CATA -350. 937. I -290. 937.6 -2CO. 9H.B WSP 2138 
cATA -100. 937.6 -51. 937 .4 -35. 937. 4 WSP 2139 (' 
CATA -19. 937.7 -19. 937.7 -8. 935. WSP 2140 
CATA -6. 934.B -3. 935.3 g35.3 WSP 2141 
LATA 4. 935.6 3. 936.4 14. 9i6.6 WSP 2142 (: 

---------
CATA 19. 937. 3 19. 937 • 3 40. 938.I WSP 2143 
DATA 46. 940.9 55. 94 I .9 105. 94 I .9 WSP 2144 
CAT,, I 130. q 4 2. 160. 9Li 2. 16 o. 955. WSP 2145 ~' 

---------- XSECTI;'_ ___ 5 I. 7 1420. I 120. 21.5 W,P 2146 
ELEV 956. 934.,8 940. I. WSP 214 7 
N VALUE 1.2 .06 1.2 WSP 2148 ~:---------
SEG~ENT 2. 3. WSP 2149 
CATA -sea. 956. -500. 955.9 -48S. 954.7 SSP 2150 
DhTA -472. 951.1 -459. 945.8 -44 s. 945.4 wsr 2151 t 
CATA -42 3 • 944. I -415. 943.7 -405. 944.4 WSP 2152 ----- DATA -395. 944.4 -355. 943.9 -25 5. 941.4 I, s p 2153 
CATA -155. 941. -105. 940.2 -99. 940.2 WSP 2154 "' ·-----· 
CATA -99. 9 110.2 -90. 938.6 -87. 937 .8 WSP 2155 
Di\TA -85. 937.4 -so. 936.5 -75. 936.L WSP 2156 
t.:,\ TA -10. 935.5 -60. 935.2 -40. 935. WSP 2157 l1 
L:AT A -20. 934.9 934.8 20. 934. 8 WSP 2158 
Ch Th 40. 935. 50. 935. 60. 9.i5. r!SP 2 l 5<1 
CATA 70. 935.7 75. 936.I 82. 93 7. WSP 2160 .... 
DATA as. 937.8 95. 93E .9 115. 939.5 wSP 2161 
UTA 135. <140.2 135. 940.2 165. G40.8 wsr 2162 
cATA 375. 938.5 430. 938.5 475. 938.4 WSP 2163 I<) 

CATA 580. 938.4 756. 937.4 7%. 938.9 WSP 2164 - ---- l.::hTA 865. 939.4 965. 940.I 1065. 940.8 WSP 2165 
' OATA 1165. 941.4 126 5. 942.8 I 36 5. 94 3. 2 WSP 2166 (;:) 

--- - ~--· DATA 1465. 942.5 1565. 942.2 lt65. 94 l. 4 WSP 2167 
CATA 1765. 940.9 1865. 941.3 I 9l6. 944.3 WSP 21 r, 8 

--- --- ---- CAT A --c 1955. 944.4 1955. 956. wsr 2169 
------ - .,; 

XSECTN 51.9 120. 120. 21. 5 WSP 2170 
ELEV 958. 936. 940. I • ~SP 2171 - -···-· - ! 
N VALUE .12 .06 • I 2 WSP 2172 \J 
SEG~ENT 2. 3. wSP 71'/3 
CATA -292. 958. -292. 957.4 -280. 954.7 WSP 2l74 
CATA -260. 949 .. t3 -240. 944.9 -220. 942. 3 WSP 2176 -,j 
Di\TA -195. 941.8 - I 25. q40.s -32. 939.7 WSP 2177 --- ---------CAT A -2 l. "39.9 -2 I. 939.9 -11. 938.B WSP 2178 
cATA -7. 936. 7 -3. 936.3 936. WSP 2179 "' Li\ TA 5. 9 36. 5 10. 937.8 17. 939.3 WSP 2180 
DATA 17. 939. 3 33. 93'-J .5 6S. 939.9 WSP l l tl l 
CHA 114 • 9·39,.9 I 59. 937.1 2co. 937.5 WSP 2182 (J 
CATA 245. 939.3 310. 939.~ 385. 939.7 ..i~P Lllll 
Ci\ T Ii ---y-· 

4 60 • 919. 52(). 939.6 520. 958. WSP 21U3 ----·-· - ·-·---------
HtU CGE ~L l UU. LUO• W~I-' .llU4 <o --------- COEF .7 .6 .8 I • WSP 218 5 
c /~, r ,: 941., 0 q~;:i" 5" 931 .. 1 1r:5"P ?196 



-----·-- PAGE 41 ----· --- -· --- ·--· - ·--------· ---------- - • --

-TA 
10. 937 .6 15. 037.7 20, 938.3 WSP 2187 - . . ., 

TA 1 22. 938 .6 22. 941.2 941.2 WSP 2188 
------- CATA -324. 956. -324. --- - 948.2 -261. 944.6 WSP 2189 ---- ---- --· CATA -lbl. 943.6 -61. 943.l -11. 943.3 WSP 2190 r· 

DATA 943.4 11 • 943.4 61. 942.9 WSP 2191 - -----CAT A 161. 942.6 261. 942.4 361. 942.3 WSP 2192 
CATA 461. 944.2 561. 947.4 575. 948.2 WSP 2193 

,,a•, 

------ ---- - ---
CATA 2 575. 956. WSP 2194 
XSECTN 52.1 4 525. 3920. 21.5 WSP 2195 - -- . -- ----- --~- ~---
ELEV 956. 9 35 .8 940. 1 • WSP 2196 C' 

------- N VALUE • I .04 • I WSP 2197 - - -- --SEG~ENT 2. 3. WSP 2198 
----- -~- -- DAT A -640. 956. -640. 949. -550. 946. WSP 2199 n 

CAT A -445. 942,3 -350. 941. -268. 941.3 WSP 2200 
CAT A -166. 940.8 -78. 944.J -60. 943.7 1,jSP 2201 ·------ ----- -------- -
CATi1 -42. 942.3 -31. 940.1 -17. 939. WSP 2202 (.• 
DATA -17. 939. -12. 938.J -10. 937. 8 WSP 2203 
CAlA -7. 937. I -3. 936. 5 936.2 WSP 2204 

--------- CATA 4. 935,8 8. 936.3 10. 937 .4 WSP 2205 - ----- --- - --- 4/!l 
DATA 12. 937.5 18. 939.8 18. 939.8 WSP 2206 

- - -----·- CATA 42. 939. 74. 939.1 90. 939.! WSP 2207 ------~ ----- - -OAT A 1 123. 941.9 133. 942.! 133. 956. WSP 2708 ~"i 
---------- XSECTN 52.9 100. 100 • 21.5 WSP 2209 ------·--

tLU 960. 939.9 944. I • WSP 2210 

--------- ~ VALUE .05 .04 .09 WSP 22ll (;) 
SEGeENT 2. 3. WSP 2ll2 

--------- DATA -243. 960. -243. 955.6 -215. 954.4 WSP 221J 
CATA -200. 953.5 -150. 948. 7 -100. 943.9 WW 2214 0 
CAT A -10. 943.6 -23. 942.8 -23. 942. 8 W5P 2215 
CATA -19. 941.7 - 18. 941.2 -15. 940.8 WSP 2216 
CATA -13. 940.3 -10. 940.2 -6. 939.9 WSP 2217 €it 
CATA -3. 939.9 93,;;.9 3. 940. WSP 2218 
CAT A 6. 940.6 9. 941.3 I l. g40.C) WSP 2219 
DATA 15. 941. 3 2 5. 942.3 2 5. 942.3 WSP 2720 t,!;1 

UATA 31. 944.5 41. 950. 59. 951. WSP 2221 
I CATA --1-· 75. 950,6 8 I. 955.6 Bl. 960. WSP 2222 

8RICGE 53 60. 60. WSP 2223 €1 
COEF .7 .6 • 8 l • WSP 2223 
DATA 948.8 942.5 2. 942.2 WSP 2224 -------- ··---5. ----

94 l .1 a. 941. 12. 941. WSP 2225 GI DATA 
UAT A 17. 941.4 20. 94 I .9 22. 942.4 WSP 2226 ---- -- ---- . ---UA TA --1-· 22. 948.8 948.8 WSP 2227 
CAT A -370. 966. -370. 962.7 -300. 960. •SP 2228 ~ 
UATA -200. 953. 7 -100. 95 l. -50. 951.2 WSP 2229 
OAT A -30. 95 I .4 -11. 951.8 952.1 WSP 2230 
CATA 11 • 952 .4 50. 954.1 150. 962. WSP 2230 ~9 
CATA 2 202. 965.3 202. 966. W!:JP 2231 
XSECTN·-- 53.l 7330. 5600. 21.5 WSP 22JtA 
ELt V 960. 939 .9 944. I • WSP n31B l,,i 
N VALUE • I .04 • 12 WSP 2231C 
SEGeEN,: ____ 2. 3. WSP 223 ID 
CATA -243.- 960. -243. 955.6 -215. 954.4 WSP Z231E Q. 
CAT A -200. 953 .5 -150. 948.7 -100. 943.9 WSP 223!F 
CATA -10. 943.6 -23. 942.8 -23. 942.8 WSP 2231~ 
CATA -19. 94 I. 7 -18. 94 I .2 -15. 940.8 WSP 22J!H Ci . ------
DATA -13. 940.3 -10. 940.2 -6. 939.9 WSP 2l3 ll 
CATA -3. 939 .9 919.9 3. 940. WSP 2231J -------

G;; 

Q 



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

--------- - r 

tAGE_42 ---- ----
DATA 6. 940.6 9, 941.3 11. 940.9 WSP 2231K 

( 

----------
CATA 15. 941.3 25. 942.3 25. 942.3 WSP 2231L 
DATA 31. -- --- - .. 944.5 41. 950. 59. 951. WSP 2231M 
OATA I 75. 950.6 81. 955 .. 6 81. 960. WSP 2231N ( 

XSECHJ ____ 53.9 100. 100. 21,5 WSP 2232 ·- - ·-
ELEV 959.------ 938.8 950. I. WSP 2233 
N VALUE .12 .04 .12 WSP 2234 ' SEG>ENT 2. 3. WSP 2235 
CATA -250. 959. -250. 954.4 -245. 953.6 WSP 2236 
CATA -230. 952. -212. 952.3 -19 l. 952.I WSP 2237 

,. 
CATA -170. 951.6 -157. 950.9 -130. 950.6 W SP 2238 
CATA -100. 949.8 -so. 947.7 -30. 946.7 WSP 2239 
DATA -30. 946. 7 -23. 945.9 -22 • 9't4. 8 1,5p 2240 4 

-------CATA -20. 943.3 -18. 941.7 -14. 940.9 WSP 2241 
DATA ______ -11. 940.4 -8. 939.8 -5. 939.3 WSP 2242 
DAT A -2. ----939, l 938,9 2. 938.8 WSP 2243 ( 

CATA 5. 939, 8. 939.B 12. 940,3 WSP 2244 
CAT A 15. 941,9 18. 943,2 20, 944.2 WSP 2245 
CAT A 22, 944,8 24, 945,7 27. 947,2 WSP 2246 '; 
CATA 21. 94 7. 2 52 • 947,7 n. 948,5 1, s r 2247 
DATA 100, 950. 7 108. 948,6 111, 949.l WSP 2248 
DA l A 116. 950, 122. 949,4 222, 948. WSP 2249 (: 

CATA 247, 949,6 258. 949.9 210. 949,7 WSP 2250 
CATA --1- 283. 948.6 290. g,.c;.9 290. 959. WSP 2251 
BRIDGE ___ 54 - - ------ 60. 60. WSP 2252 € 
COEF .7 .b .0 l • WSP 2253 
CATA 945,4 6. 943.7 ll,5 94 5. WSP 2254 

------·· DATA 18 :-- -- -- 945.4 24.5 944,2 31. 946. WSP 2255 \_;. 

DATA 27. 949.6 24. 5 950,6 21 • 949.6 WSP 2256 
CATA 18. 945.4 11.s 945. 9. 949.6 WSP 2257 

CATA l 6. 950,2 3. 949.6 945.4 WSP 2258 {;. 
-------- DATA -665, 960. -665. 951.6 -615. 951.7 WSP 2259 

DATA -515. 951,l -415. 950,3 -315. 949.4 WSP 2260 
----- ---·· CATA -215. 949,7 -115. 95C,7 -15. 951.7 WSP 2261 \, 

CATA 951,7 15. 951,9 100. 951.5 WSP 2262 
UATA 200. 951,8 300. 953,l 400. 955.2 WSP 226"3 

CATA 2 460. 95 I .4 460. 96C. WSP 2264 '9 
XSEC TN--- - 54.l 7855, 6800. 21,5 WSP 2205 

EL EV 959. 938. 8 950. l • WSP U66 
-------- N VALUE- .12 .04 • 12 WSP 2l67 .,; 

SCGl"ENT 2. 3. WSP 2268 -- ---·-------- CATA -250. 959, -250. 954.4 -245. 953.6 aSP 2269 
CAT A -230, 952, -212. 952,3 -191. 952.l WSP 2270 " CATA -110. 951,6 -157. 950,9 -130. 950.6 WSP 2271 

- --- -- ----

CATA -100. 949.8 -50. 947,7 -30. 946. 7 WSP 2272 
CATA -30. 946,7 

. 

-23. 945.9 -22. 944.8 WSP 2273 
----~---- - Qi 

OAT A -20. 94 3. 3 -18; 941,7 -14. 940.,9 WSP 2274 
DATA -11. 940.4 -0. 939,8 -~. 939.3 WSP 2275 ·--·-------
CATA -2. 939. l 938,9 2. 938.8 1,SP 2276 G 

-------- - CA1 A 5. 939, 8. 939 .8 12 , 940.3 W'.,P 2277 

UATA 15. 941. 9 18. 943.2 20. 944.2 WSP 22713 
------------ DATA 22, 944 .. 8 24. 945.7 27. 947.2 l<SP 2279 0 

DATA 27. 947,2 52. 947,7 92. 940.5 WSP 2260 
100 ;-~- ···-950,7 108. 948 .. 6 lll. 94g.t WSP ZlBl 

-~ -------
GATA 
CATA 116. 950. 12 2. 949.4 222. 94 8. wSP 2Z~2 0 
CATA 247. 

----~--949.6 258. 949,9 270. q49., 7 WSP 2283 

DATA l 283 , 94 8 .6 ,290 .. q49 ,q .?90,, 95q, \ISP ??8 1t 



·-·----• - . ---
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XSECTN 54.9 100. 100. 21.5 WSP 2285 ------·- --- -· 
~L~V 964. 944.l 949. I• WSP 2286 
N VALUE • I .04 • I - ---- - _______ WSP 2287 --- --- . - --------
SEGeENT 2. 3. WSP 2288 \ 

'DATA -546. 964. -546. 948.3 -446. 946.8 WSP 2289 . - -------- - --··---- ------· DATA -346. 947.7 -246. 948.9 -146. 9..-,e. s WSP ?290 
CATA -46. 949.7 -41. 951.8 -4 I. 951.8 WSP 2291 ( 
CATA -35. 949.2 -22. 948.7 -12. 948.5 WSP 2292 
DATA -7. 946.4 -6.5 945.1 -4. 944.3 WSP 2293 -------------·- ---CATA 944.1 3. 944.4 6.5 945.4 WSP 2294 (, 

' 

·--------·- DATA 10. 947.8 20. 948.4 20. 948.4 WSP 2295 
DATA 30. 948.4 40. 948.5 90. 948. WSP 2296 

------- -- OATA 190. 947.3 204. 947.7 204. 948.9 WSP 2297 I!,.' 
DATA 254. 950.3 329. 949.9 343. 948.9 l<SP 2298 
CATA 343. 947.2 3 76. 947.7 426. 94"/.9 WSP 2299 
DATA 426. 964. WSP 2300 { 

---· ·----- .. BRICGE 55 100. 100. WSP 2301 
COEF .7 .6 • 8 I• WSP 2302 
DATA 949.8 944.4 2. 944.5 WSP 2303 . -- --- ----,---- - -· "-'J 
DATA 4. 944. 7. 944.1 9. 944.2 WSP 2304 
CATA 11 • 944.5 13. 944.9 13. 949.8 WSP 2304 ---------· 
DATA I 949.8 WSP 2 304A ,. ,_ 
UATA -518. 960. -518. 954.8 -500. 953. 6 WSP 2305 -----~--CATA -400. 949.5 -300. 948.6 -2co. 948.7 WSP 2306 

----------- DATA -100. 949.5 -25. 950.8 -6.5 951.3 WSP 2 307 (; 
CATA 95 I .4 6.5 95 I .4 25. 95 I .2 WSP 2308 
CATA 100. 950.6 200. 949.9 300. 949.2 WSP 2309 
DATA 400. 948.o 500. 948.7 6CO. 949. WSP 2310 tj 
DATA ·-· 2 100. 949.4 aoo. 950.4 BOO. 960. WSP 2311 ··-·-XSECTN 55.J I. I • 21.5 WSP 2 31 2 
ELEV 964. 9 1,4.l 949. I • W~P 2313 It: 
N VALUE • I .04 • I WSP 2314 
SEGSENT 2. . --- 3. WSP 2315 
DATA -546. 964 • -546. 948.3 -446. 946.8 WSP 2316 l, 
CHA -346. 947.7 -246 • 948.9 -146. 948. 5 WSP 2317 
DATA -46. 949.7 -41. 95 l .8 -41. -- ·- - -- -- - -· 951.8 WSP 2318 
CAf A -35. 949.2 -22. 948.7 -12. 94A.5 WSP 2319 

·- - - --·- ~ 
CATA -7. 946.4 -6.5 945.1 -4. 944.3 WSP 2 320 
CATA 944 .1 3. 944.4 6.5 945.4 WSP 2321 
CATA 10. 947.8 20. 948.4 20. 94 8. 4 WSP 2322 ~ OATA 30. 948.4 40. 948.5 90. 948. WSP 2324 .. -------CATA 190~-- 947.3 204. 947.7 204. 94 8. 9 WSP 2325 - ---- .. 
CATA 254. 950. 3 329. 949.9 343. 94 8. 9 WSP ?326 e,,; 
!.)AT A 343. 94/.2 376. 94 7. 7 426. 947.9 WSP 2327 
CATA 426. 964. WSP 2 328 
TITLE UPPER GRAND FHA-PORTAGE R !VER JACKSON MICH. WSP 2328A C lRIOUTARY 16.9 9~0. CJ60. WSP 23280 
XSECTN 60 780. 780. 132. WSP ?3?9 -- --- ---
~LEV 930. 899.6 905. I • WSP 2330 ~ 
N VALUE .09 .06 .09 WSP 2331 
SEG~ENT 2. 3. 3. WSP 2 3 32 
DATA -200. 930. -200. 9ll .8 -150. 909.1 WSP 2333 G 
CATA - l l '• , '106.0 -10 1,. 906.9 - C) 5. 90 11. q WjP ?]Ft --- . --- --- -CATA -85. 904.8 -60. 910.2 -60. 910.2 WSP l;J5 - -- ·-
rJ/'\ TA - ,, '>. '> o f • I - JlJ. rJO ,, • ,,' -17. 'JOJ.l W',P l JJ6 Ci! CATA -32. 902.3 -22. 9CC.7 -14. 899.8 WSP 2337 
CATA 899.7 11 • 8',',.6 10. 900.J hSP 2318 . ·- . .. -· 



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

r 
PAGE 47 ----- - ·-·------· - --------
CATA -i 2., fi99.B 8<}9.4 i 4. 899.4 WSP' 2403 C 

------- - ------ -- --
CATA 25, 900.~ zr. 9CZ,4 :3(1. 90:3. Z WSP 2-',09 

-------·- - DATA 34, gos.3 40, 9[)6.9 50, 908. WSP Z410 ----- ----
i DATA 55, 908.3 6&. 913,2 66, 913.2 WSP 2411 

CATA -- ~- -· -- 1Z, 908.6 8Z. qoa.6 95, 906,B WSP 2412 ------ ----
DATA 120, 906.lf ies. 9C5,8 257. 906. 1,50 Z4!3 , .. 
DAT A 305 • 903.e 348,, 903.a 373. 906,7 WSP 2414 _, ___ - --- --------- -----
OAT A 400, 907.3 423. 904.5 '46 5. 904.J WSP 2415 
DATA 505, 904,8 'i 3 5 • 906,5 615. 906, WSP 2416 --- ------ 925, 906,1 975. 907.5 1025, 907,2 WSP 2417 r' DATA 
DATA 1!2 5, 907,8 1415, 907,7 1515, 907.5 WSP 2418 
CATA 1569. 908,l [564, 9IC.,J 1584. 920. hSP 24[9 
<~ECHI 62.8 60, 60, 132. wSP 2 1 .. 20 ' ----- ~- --- -----~ ----
ELE~ 921 • 900,2 905. 1 • WSP 2421 
N VALUE ,09 ,06 ,09 wSP 2422 ----- --------- { StG,..ENT 2. 3. 3, WSP 2423 
CATA -1420. 9? 1 • - l 4 20, 914.2 -1340. 911.1, wSP 2424 --------
CAH -1100. 906. -8~0. 905,l -740. 905.8 WSP 2425 
CAlA -100. 905 .. 6 -500. 904.8 -390. 905. WSP 2426 ------------ --------
CAlA -300. 904,9 -167. 90'1.6 -92. 905.6 WSP 2427 
CATA -79. 907.5 -66. 908.o -66. 908,6 WSP 2428 - -~ - - - -
CAF4 -63. 908.lf -56. 907,6 -50. 906.5 WSP Z't29 ( 

CfdA -40. 90':, • 7 -37. 904.4 -33. 902.5 WSP 2430 ----- -- ---- ---L ,'\ i f, -30. 901 • 7 -27. 9C I • J -zz. 900.5 WSP 2431 
1,;A,Tli, 9G0.2 Io, 9CC.3 25. 9C0,8 hSP 2432 ~-
CATA 30. 901.B 3 3, 902.5 43. 905.4 WSP 2 4 3-~ 
CJ.U .s. 906.8 5 7. 907.9 7C. 9 I I. 3 WSP l 434 
CAI A 10. 91 1 • 3 76. 910.9 85. 008. •SP 2435 (.. 
c,H4 Joo. 906.Z 200. 006,4 250. 907,2 WSP 2436 
IJ A TA 345. 907 .9 395. 909.B 44 s.. 910.9 WSP 2437 
C~IA 550. 911, 7 600. 9[2.3 7CO. 913.8 WSP 2438 '-LATA 1 100. 92 I. WSP 2439 

--------- TR l BUTARY_ 44.3 600. 600. w s p 24398 -::, I 
XSECTN 10 2120. 1soo. 21.5 WSP 2440 /\I , ~+-k u-rl 11 C,f\ U fff<' C,_.ovi<l R\-vr✓ :. 
ELEV 946,. 925.9 9)0. [ . sSP 2441 
N VALUE .12 ,04 • I WSP 2442 
SEG,..ENT 2. 3. SSP 2442A i 
CATA -377. 946. -377. 938.7 -337. ' 937.9 WSP 2443 
CATA -297. 937,3 -252. 937. I -212. 936.4 SSP 2444 
UATA -162 • 935,8 -132. 935.7 -101. 935. WSP 2'•45 " CATA -87. 929.4 -75. 928.6 -43. q21.9 WSP 2446 
CAI A -43. 927 ,9 -27. 927 .4 .... 23. 927 .3 wSP 2447 
DATA -19. 927. - lb. 926.8 - I 3. 926.8 WSP 2448 l 
UATA -8. 926.4 -4. 926,2 t. 926.1 I.SP 2449 
CATA 11 , 926. 1 16, 925.9 21. 92 5. 9 WSP 2450 
CATA 23. 926.4 25, 9U,8 21. 927 .4 WSP 2451 I, 
CATA 29, 928.! 29, 928. 1 34. ne. 5 WSP 1452 
CATA 3b. 9.lA.9 49. 932,8 62. 934.5 WSP 2 1t53 
DATA 75. q36,l 88. 937 .2 110. 937 .6 WSP 2454 

" CATA 123. 937. 12 8 • 9 36 .2 149. 92g.7 wSP 2455 
l"'JATA 162, fJ2A.7 tea. 931.l ? I 1 • g·3A. l WSP ?4S6 
CATA 236. 939. ?61. 939.2 2 76. 9.36.7 WSP 2 '1 ':J 7 

~ DA TA 1 291. 93g.1 31 b. 93<;.9 316. 946. WSP 2458 
., , , r ',., ·,n ' '1 I ll f\ ') I r, n ,,, . ,,,-n 2 !i ")(J ,- .) t: l. I 111 I U• J LUUU• LLUV• LL• .J n.:i•· 

ELEV 947. g 2 7. 9 30. I • WSP 2460 ( 
N VALUL .u • Ult • I W',I' ;> ,, ,, t 

SEG~ENT 2. 3. hSP 2462 

<I 
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\ 
__ PAGE 48 -- - - ------ - - - - - - .. -.. ·---~--- ---- . - - - - -- C 

,--
DATA -728. 941. -728. 944.3 -708. 943.6 WSP 2463 ' ------- DATA -683. 941.S -633. 939.5 -5331 937.9 WSP 2464 
CATA -433. 936.1 -333. 936.5 -210. 935.9 WSP 2465 
DATA -220. 933.9 -lf:10, 931 .9 -130. 931.4 WSP 2466 (' 

DATA -el, 931.5 -ct. 931 • 5 -51. 929. 3 WSP 2467 
LlATA -45. 928,7 -41, 927 .6 -40. 9Z7. I WSP 2468 
DATA -35, 927, -30, 927 .2 -2~. 927. I WSP 2469 

( 

CATA -20. 927, -15, 92 7. 3 -10. 921,3 ~SP 2470 
DATA -5. 927. 1 927. 5. 927.4 WSP 2471 
CATA 10. 927,3 15. 927,4 ?0. 927.3 WSP 2472 e· 
CATA 25. 927 .1 30. 927 .3 35. 927,3 WSP 2473 
DATA 37. 927. 2 41. 927 .6 46. 927.7 WSP 2474 
DATA 53. 92.9, 53, 929, 103, ne.2 W~P 2475 

------
DATA 1~3. 929,l 203, 93~.5 253, 932,5 WSP 24 76 

------- DATA 315, 934,8 415, 938 • 2 515, 940, 5 WSP 2477 
CATA 550, 9 110, 1 650, 9'.:Hl, 750, 930,5 WSP 247d <::. 

CATA 850, 935,3 q50. 937.7 1050, 937,1 WSP 2479 
DATA 1150. 936, 1250, 935.9 13 5 o. 93':J, 9 WSP 2480 
DATA 1419. 936,5 14 26, 939,3 1438. 940, WSP 2481 t 
DATA 1 143B. 94 7, WSP 2 1t82 
XSECTN 70,7 640, 600, 2 1, 5 WSP 248 3 
ELEV 947, 977. 1 933, 1 • ws~ 2484 f 
N VALUE .09 ,04 ,09 WSP 2485 
StG>ENT 2, 3, WSP 2486 
CATA -280. 947, -2B0, 940.3 -270, 938,2 WSP 24B7 ~ 

------ DATA -250. 935,3 -165, 933 ,2 -13 5, ens. WSP 2488 
CATA -110 • 9j5,4 -90, 933.2 -76, 93l.5 WSP 24B9 

------- DATA -67, 9)0,2 -56. 930,4 -46. 930,4 WSP 24QO I, 

CATA -46. 930. 1t -35. 929.6 -2~. 928. 4 WSP 2491 
CATA -2 1 • q2s.2 -20. 927.L -11. 927, 2 WSP 24Q2 
CATA -13. q21. 2 -9. 927 ,5 -5. S27.5 WSP 2493 ~ 

CATA -1. q21.6 927 ,4 3. 927,2 WSP 249't 
CATA 1. 927,3 12. 927. 3 16. 927.! WSP 2'< 95 

---- DATA g,. 92 7 ,9 21. 928 ,2 25. 92q.2 WSP 2496 
,, 

DATA 29, 930.4 35, 931 .s 35, 93l,5 WSP 2497 
CATA 100. 932. 200. 933,4 2601 934, 6 WSP 2498 -- --- . . ----
CATA )60. 934,5 3q5. 935,2 495. 935,6 1,o15p 249<1 ... 
CATA 545. 9)6. 5 51 , 935,7 lj 6 4 • 935,B WSP 2S00 
CATA 577. 935.7 583. 9J6.2 633. 937, 2 WSP 2501 

- ---- CATA 1 633 • 947. h'SP 2502 ~ 

XSECTN 70,9 190, 1 <Io. 21,5 WSP 2503 ---·-----
ELEV 950. gz. 7. 5 q33. 1 • WSP 2504 
N VALUE .! ,09 .! WSP 2505 
SEG>ENT 2. 3. WSP 2506 
DATA -520. 950. -520. 947.2 -515, 945,8 \.tSP ?507 

------- CATA -510 • 944.4 -soo. -- 944.2 -469. 942.! WSP 250B 
CATA -438. q:31.~ -4t'2. !):tj.1 .... H.J1. 9 3 j • WSP 7509 

CATA -322. 9 34, 3 -172. 933,6 -130. 932.3 WSP 2510 
DATA -100. 930 • -60. 9 30. I -45. 930,I WSP 2511 
ChlA -45, 030.I - J2' q2q.6 -25. 92 8, 6 WSP ?512 
CAT.~ -21. 5 q21J.b -it. r:J2t.H -19. 92 rJ. 1 W'.:,I' 7 ') l J 

CATA -lb. 928.3 -12. q2e. -9. q21. a WSP 2'J 14 
CA f A -5, 92 I, 7 -2. qz, .6 9L I, 8 W'.-,P 2515 -·- ------- ------·-- ~- -------- ---- CAT/I 7, 9/7.5 5. qz1.6 e. Q27.7 W SP ?516 
LJA I A 12. ~ l f • I II, <J,'/.(J 2C. 'J' I.I. 1 W'.,1' /'JI I t 
CATA 21 , 5 928,6 27. qz9.7 38, 934.9 WSP 2518 
DATA 38, 934,9 158. 936.J 258. 936.2 wsr 2519 - -- . -- - ,: 
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DATA ___ 937.1 _____ 380. ____ -- 936.2 455. 937. 5 WSP 2520 r --- ---- -- 305. --- -- - ------ ---DATA 555. 936.6 600. 936.4 700. 936.l WSP 2521 

---- DATA 800. .. -- 935 .9 --- 900. -------- 935. 3 1000. 936. ____ WSP 2522 
C DATA 1054. 937.1 1154. 936.8 12;4. 937. 3 WSP 2523 

DATA 1314. 937.6 1322. 938.8 133 I. 937.2 WSP 2524 ------- - ------ --- - ------ - -- - - --- ------ --CATA 1344. 931.4 1352. 940.9 1357. 942. 5 WSP 252 5 
CATA I 1380. 942.4 1380. 950. WSP 2526 \ --- ----- --- ------ --BRICGE 71 100. LOO. WSP 2527 
COEF .65 .6 • 8 I • 1,j SP 2528 
CATA 928.8 I • 927. 5 10.8 927. 5 

- -------- - ------- -- -----
WSP 2579 r 

--------- DATA 11.B 978.8 16.4 928.9 17.4 927.7 -~- 2530 
CATA 21.2 927. 7 28.2 928 .9 32.8 930. WSP 2531 

-------- CATA 33.8 928.5 4 3. 6 928.5 44.6 1BO. W~P 2532 --------·- .. --- -- C 
CATA 43.l 933. 2 41. I 934.5 938.7 935. WSP 2533 
CATA 36.8 934.6 34.8 933 .2 32.8 930. WSP <'534 
CATA 28.2 928.9 26.3 932.5 -------- ----24.3 934. WSP 2535 
CATA 22.3 934.7 20.3 934. 18.3 932.5 1,SP 2536 
OAT A 16.4 928.9 11 dl 928. 8 - -------9.9 932.6 WSP 2537 
CATA 7.9 934. 5.9 934.7 3.9 934. WSP 2s ,8 ---- ------ ~ 
CAT A I I. 9 932.6 928. 8 WSP 2539 

--- ----- DATA -445. 950 • -445. 942.6 -350. 938.8 WSP 2;40 -- - . 
CA TA -250. 937.2 -ISO. 937.1 -so. 937.4 WSP 254 l C 
CATA 937.5 so. 937.8 150. 937 .8 WSP 254 2 
CATA 250. 937. 7 350. 937. 5 -------------- -

450 • 937. I WSP 2 543 
DATA 550. 936.7 650. 936.4 7 50. 935. 7 >ISP 2 544 4.-
CATA 850. 916.8 950. 939. I 1050. 942.1 WSP 254 5 
CATA 2 1110. 942.6 1110. 95C. WSP 25 1• 1) 
XSECTN 71.! 3420. 3000. 21.5 WSP 254 7 4.; 
ELEV 950. 927. 5 931. I • WSP 2 548 
N VALUE • I .04 • I >ISP 2 549 
SEG>ENT 2. 3. WSP 2550 ~: 
CATA -520. 950. -520. 941.2 -515. 945.8 WSP 2551 
OATA -510. 944.4 -soo. 944 • 2 -469. 942.1 WSP 2552 
CATA -438. 931.3 -402. 933. 7 -361. 933. WSP 2553 0 
DATA -322. 934.3 -17 2. 933.6 -130. 932.3 WSP 2 554 
GATA -100. 930. -60. 9 30. I -45. 930.l WSP 2555 
OAT A -45. 930.l -32. 929.6 -25. ne.6 wsr 2556 . ..., 
CATA -21.s 928. 6 -21. gz1.s -19. 928.1 \,,SP L5~7 
CATA -16. 928. 3 -12. 928. -9. 927. 8 \.iSP 2558 
DA TA -5. 92 /. 7 -2. 927 .6 927. 8 >ISP 255CJ \J 
CAT A 2. 927.5 5. 927 .6 8. 927.7 WSP 2560 
CATA 12. 921. 1 17. gz7.9 20. 928. I WSP 7 Sri l 
CATA 21.5 928.6 21. 929. 7 38. 934. 9 >ISP 2'167.. ' tail ----~--- CATA 38. 934.9 158. 936.3 258. 936.2 1-/~P Z563 
CATA 305. 937.1 380. 9 36 • 2 455. 937.5 WSP 25&4 
DATA 555. 936.6 600. 936.4 100. 936.1 w~ , 2566 If) 
GATA 800. 93'1.9 900. 935.3 !GOO. 936. W:Jt' 2567 :1 
i.;ATA 1054. 937.1 1154. 9 36 .8 1254. 937.3 ws'P 2568 
DATA 1314. 937.6 1322. 938.8 1331. 937 .2 WSP 2569 Ga -------- DATA 1344. 937.4 135 2. 9 40. ', 1357. 942.5 WSP 2570 
L:1HA l3uo. 9,,z. 1, 1 3 lJO. <)50. W~P 2 1

) 7 1 
XSECTN 11.8 250. 250. 21.s WSP 2572 y 
ELEV 947. 927.9 937. I • WSP 7573 
N VALUE • I .12 .04 • I W~P 2.., r 4 
Sff,t,1FNT '- 4. WSP 7'>75 (t 
CATA -350. 94(. -350. q 3e .. a -295. 9.36.3 WSP 2 ':J (6 

CATA -250. 934. 8 -230. ------ 932. -218. 932.4 WSP 2577 
gr 
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CATA -158. 931.7 -118. 931. -105. 930.6 WSP 2578 ( 
DATA -79. 930.7 -34. 930.6 -34. 930.6 WSP 2579 

--·------ CATA ----- ---30. 929.8 -28. <129. -21. 928.9 WSP 2580 
DATA -24. 928.2 -20. 928.4 -16. 92 B. 4 WSP 2531 (' 

DATA -13. 928. 7 -10. 929. -7. 929.4 WSP 2582 
DATA -7. 929 .4 -3. 929.2 929.2 WSP 2583 
DATA 2. 929. I s. 929. .. 6. 929.8 WSP 2584 (: 
DATA 9. 928.8 11. 928. 7 14. 928.3 WSP 2585 
DATA 17. 928.2 20. 927.9 22. 928.1 WSP 2586 
CATA 25. 928 .4 28. 929. 29. 929. 4 WSP 2587 (' 
DATA 31. 930.6 34. ---- -- 931. 38. 931.8 WSP 2588 
CATA 42. 932. 2 44. 932.6 49. 933.7 WSP 2509 
DATA 59. 934. 5 59. 934 .s ------ -- 61. 934. WSP 2590 (l 
DATA 70. 932.7 77. 934. 84. 938.9 WSP 2591 
DATA 95. 939.2 223. 940.S 287. 940.3 WSP 2592 
CATA 383~·-··-- 941.2 447. 940.8 467. 941. 9 WSP 2sq3 ~-: 
CATA 473. ----- -- 941.8 485. 941.9 487. 941.1 WSP 2594 
CATA I 497. 942. 504. 942.8 504. 9,, 7. WSP 2595 
XSECTN 

··- 72 400. 400. 21.s WSP 2596 (.: 
ELEV 949. 928.9 937. I• W~P 2597 
N VALUE • I ·------ .04 • I WSP 2598 
SEG~ENT 2. 3. WSP 2599 Q 
CATA -211 •.. _. 949. -211. 940.6 -250. 939.6 WSP 2600 
DATA -200. 935.4 -150. 933.1 -135. 932.8 WSP 2601 
DATA -125. 931.9 -115. 931.3 -105. 931.4 WSP 2602 \',) 
DATA -95. 930.8 -83. 931.S -82. 932.1 WSP 2603 
DATA -67. 93I.S -37. 933.1 -37. 933.l WSP 2604 
CATA ··--:.24. 929.9 -23. 929. 7 -21. 929.3 ~SP 2605 $ 
DATA -11.2 929. 4 -11.2 930.8 -14. 930.8 WSP 2606 ------· CATA -10. 930. 8 -6. 930.8 -2. 930.7 WSP 2607 
DATA -2. 928.9 928 .9 2. 929. l WSP 2608 

, 
till 

CATA 2. 930.7 6. 93C.7 8. 930.7 W SP 2609 
DATA 10. 930.7 13. 930.7 1 S. 930.7 HSP 2610 
DATA 16.2 930. 7 17. 931.6 21. q33. 2 hSP 26l! <.0 
DATA 21. 933.2 36. 934.8 50. 936.2 WSP 2612 
DATA 66. ---- 937 .8 73. 93g_3 10~. 939.8 WSP 2613 - ----- ---
CATA 1 137. 940.2 149. 940.3 149. 949. WSP 2614 

'"' xsEcrn--·- 72.J 2400. 1900. 21.s WSP 2615 
ELEV 946. 925.4 932. 1 • WSP 2616 - ----·-
N VA Lue··-·-. 12 -- - -- .04 • I WSP 2617 -------

~ 
SEG~ENT 2. 3. WSP 2618 
DATA -1578~----·- 946. -1578. --- 943.6 -1466. 942.S WSP 2619 
DATA -1406. 941.7 -1400. 938.4 -1376. 938.! WSP 2620 ~} 
DATA -1363. 936.4 -1323. 932.9 -1223. 931.9 WSP 2621 ---------
DATA -1093. 931.9 -973. 932. -873. 932.3 WSP 2622 
CATA -773. 930.9 -673. 930.4 -5 73. 930.5 WSP 2623 --- - - -- -- -- G 
DATA -473. 930.5 -423. 9 30 • 5 -373. 930. WSP 2624 ---------DATA -360. 929. 8 -360. 929. 8 ----- -355. 928. 4 WSP 2625 ----- -------------
DATA -350. Q27.4 -34 5. 927.4 -340. 927. WSP 2626 @ ------·- CATA -335. 926 .6 -330. 925.8 -)25. 925.6 WSP 262 7 
DATA -320. 9l5.6 -315. 925. 7 - 310 • 925. 6 WSP 262d -~------
CATA -305. 925. 6 -300. 925.4 -295. 925.6 WSP 2629 G 
CATA -290. 926 .6 -285. 927 .8 -281. 92q.8 WSP 2630 
CATA -280. 931.8 -280. 931.8 -270. 931.5 WSP 2631 - -- - - --- -·---- -- --
[;A TA -760. 932.1 -250. 93 I .9 -100. 9, • .9 WSP 26J2 0 
DATA -150. 931. -125. 930.4 -100. 932.8 WSP 26-'3 
CAT A -75. 9 .l4 • 4 -so. 9 35. -10. 938.9 WSP 26)4 

.. -- --- ----- --- -- ~ 
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CATA 1 938.8 _______ 6. 939.9 6. 946. WSP 2635 r 
- -----------XSECTN 72.9 100. 100. 21.5 WSP 2636 

-------- ELEV __ 950. 930. ___ 935. 1. WSP -- 2637 -----N VALUE .09 .04 ,09 WSP 2638 ( 
SEG•ENT 2. 3. WSP 2639 
DATA -315. 950. -315. 937. -------280. 936.9 WSP 2640 

---- CATA -210. 937. -250. 936.2 -200. 935.4 wse 2641 r. 
DATA -100. 934 .9 -so. 935. -22. 935.3 WSP 2642 

--- ---- - DATA -22. 935.3 -15. 930.7 -14. 930.5 WSP 2643 --- - -- C DATA -13. 930. 3 -11. 930.4 -10. 930.4 WSP 2644 
CATA -9, 930.6 -8. 9J0.6 -6. 930.5 WSP 264 5 
CATA -3. 930.3 930 .2 3. 

-~--- - --
930.3 WSP 2646 

CATA 8. 930.3 12. 9JO. 14. 9JO.J aSP 264 7 e• --------- - - -, 
CATA 14. 934.9 14. 934.9 79. 935.8 WSP 2648 
DATA 92. 936 .3 110. 9l6.8 150. 938.9 WSP 2 649 
DATA 250. 9J8.l 350. 9l8.4 389. 9 1tO.l WSP 2650 

--------
(: 

DATA 489. 940.5 519. 940.9 54 s. 942.2 WSP 2651 
DATA 1 550. 943.4 550. 950. WSP 2652 
XSECTN 7295 JO. 30. 21.5 WSP 2653 ~; ·- -------ELEV 950. 932.7 935. 1 • WSP 2654 
N VALUE .09 .02 2 .09 wsr 2655 
SEG~ENT 2. 3. WSP 

---~------ -----------
2656 ~ 

CATA -315. 950. -315. 937. -280. 936.9 WSP 2657 ------- --- ------- ------DATA -210. 937. -250. 936.2 -200. 935.4 WSP 2658 
DATA -100. 934.9 -so. 935. -22. 935.3 WSP 2659 f:} 
CATA -9. 935.5 -9. 935.5 -9. 932.7 WSP 2660 
CATA 9. 932.7 9. 935.5 9. 935.5 WSP 2661 
DATA 79. 935 .8 92. 936.J 110. 936.8 WSP 2662 fill 
I.JAT A 150. 9J8.9 250. 938.1 350. 938.4 WSP 2663 ----- -· --- -----CATA 389. 940 .1 489. 940.5 519. 940.9 WSP 2664 

---------- CATA __ 1 __ 545. 942 .2 550. 943.4 550. 95C. aSP 2665 
"-"-· ~l1fu-'..., C'u\ ,-..,,... 

€,I 
XSECTN 73 60. 60. 21.5 WSP 2666 o~v.1 

-- -----~--- ELEV 950. 933.4 740. 1, 0 WSP 26o7X Sec O~ly"f-- f,~ C /-1,,.,- Y.->,G l-! ,.,J. 
N VALUE • 09 .02 .09 WSP 2668 ..i 
SEG•EN! _____ 2. 3. WSP 2669 
DA I A -108.7 950.0 -108.7 940.7 -8.7 940.7 WSP 2670 
CATA -B.7 940.7 -8.7 933.4 -3 • 6 933.4 WSP 2671X 0 
CATA -3.6 941.3 -2.2 941.3 -2. 2 ' -- - 933.4 WSP 2672X 
DATA 2.1 933.4 2. 1 941.3 3.5 941.3 WSP 2673X 
CATA J.5 933.4 8.6 933.4 8,6 940.7 WSP 2674X I;,) 
CATA 8.6 940.7 75.0 ~4C.7 175.0 948.5 WSP 267~ 
CATA ---!-- 275.0 948.1 275.0 95C.O WSP 2676 
XSECTN_ ___ 73. 1 65. 65. 21.s ~~SP 2681 e 
ELEV 950. 936, 940. 1 • 941.J WSP 2682 
N VALUE .09 .03 5 ,09 WSP 2683 
SEG~ENT 2. 3. WSP 2684 (:,I 
DATA -800. 950 • -BOO. 936.2 -100. 936,2 WSP 2685 
CATA -625. 936.5 -525. 936,6 -42 s. 936.4 WSP 2686 
DATA -325. 936.4 -225, 936,9 -12 5. 938.6 WSP 2687 v 
DATA -91. 939. 1 -40, 939,1 _,,a. 941.3 WSP 2688 
CATA -39. 941,3 -39. 941,3 -39, 936, WSP 2689 
CATA 25, 936 • 25, 941. 3 2~. 94 l. 3 aSP 2690 ~ 
DATA 26. 941.3 26, 94G,7 75. 940.J ~SP 2691 
CATA 175. 948.5 275. 948,1 305. 940.1 WSP 2692 
CATA 1 305. 950, WSP 2693 G 
8RICGE 74 100, 100. WSP 2694 
COEF .8 .6 • 8 1 • w s !l 2695 
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CATA 934. 7 1 • 934.2 6. 934. WSP 2670 ( 
--~--- ~--

CATA 12. 933.5 15.5 933.1 \9.5 933.6 WSP 2671 

---·---·-- DAT A 23.5 933.9 30.5 934.7 29. 5 937.9 WSP 2672 
DATA 26.5 939 • 24. 5 940.2 22.5 940.4 WSP 2673 ( 

DATA 20. 940 • 18.5 939. 17. 937. WSP 2674 --- -CATA 16.5 934 • 5 19. 5 933.6 15.5 933.1 WSP 2675 
CATA 12. 933. 5 13. 934.1 12.5 936.9 WSP 2676 r 
CATA 10.5 939. 4 9.5 940.2 6. 940.5 hSP 2677 
DA TA 4. -----940. 3. 939 .4 2. 938.6 WSP 2678 
CATA 1 1. 937.4 934.7 WSP 2679 f 
CATA -815. __ 946. -815. 935.5 -800. 935.5 WSP 2680 . -
CATA -100. 935.9 ----625. B6.5 -525. 936. 6 WSP 2681 ---··--
CATA -425. 9 36 .4 -325. 936.4 -225. ~36.9 WSP 7682 • CA TA -125. 938.6 -25. 942. 942.3 WSP 2683 
DATA 25. 942.3 125. 941. 8 225. 943.3 h'SP 2684 
UATA 325. 943.5 3 79. 94'1.3 425. 944.1 WSP 2685 ( 

CATA 2 425. 946. WSP 2686 
xsEc(r,- --- 74.5 100. 100. 21.5 WSP 2687 
ELEV 950. 9 36. 3 940. 1 • WSP 2688 Ce 
N VALUE .09 .035 .09 WSP 2689 
SEG•ENT 2. 3. WSP 2690 
DATA -264. 950 • -264. 944.8 -164. 944.4 WSP 2691 ~-
CATA -\63. 943 .'!._ __ -86. 941 .9 -74. 941.1 WSP 26"2 
CA TA -59. 941. -43. 941.1 -28. 942.1 WSP 2693 
CAT A -27. 942.6 -21. 943.3 -26. 943.3 WSP 2694 ti 
CATA -26. 943.3 -26. 936.8 -16. 936.5 WSP 2695 
DAT A -5. 936.3 936.4 5. 9 36. 8 WSP 2696 

-----· CAT A 10. 937.4 20. 937 .9 27. 943.3 WSP ?697 ,-
CATA 27. 943.3 17. 939.7 130. 940.8 WSP 2698 

------· CAT A --c 195. 940. 8 290. 940.7 290. 950. WSP 2699 
8RICGE 75 10. 10. WSP 2700 ' -----·-- COEF .0 

--- --~-
.6 .8 1 • WSP 2701 

DATA 941.7 937.9 6.2 937.4 WSP 2702 
DA TA 11.2 936. 8 16.2 936.4 21.2 936.3 WSP 7703 le 
CATA 26.2 936 .5 31.2 936.8 31.2 940.2 WSP 2704 ------ DATA . I 36.5 940.4 36.5 941.7 941.7 hSP 2705 
CATA -290. 949. -290. 940.7 -195. 940.8 WSP 2706 I;:, ---·------
L:'A TA -130. 940.8 -77. 939.7 -25. 94 2. 8 WSP 2707 
CATA -zs. 9 1t3.3 -20. 943.6 943.7 WSP 2708 ----- CATA 20. 943.7 27. 943.3 27. 942.6 wSP 2709 -- - --- G, 
C~TA 28. 942.l 43. 941. I 59. 941. WSP 2710 ·- ----- CATA 74. 941.1 86. ------ 94 I .9 16 3. 943.5 WSP 2711 
C~TA 2 164. 944.4 264. 944.8 264. 949. WSP 2712 ~ 
<SECTN 75.5 I. I • 21.5 WSP 2711 
tLEV 950. 936. 3 940. I • WSP 27[4 

- ---
N VALUE .09 .035 .09 WSP 2 715 ~ 
SEG>ENT 2. 3. WSP 2716 
DATA -264 .- 950. -264. - . 

94'1 .. 8 -1~4. 944.4 WSP 2717 - ·····-·-
DATA -163. 943.5 -86 • 941.9 -74. 941.1 WSP 2718 ~ 
CAT A -59. 941. -43. 94\.1 -28. 942.1 W!>P 2719 
[)h T t.,, -27. 94?.6 -27. 9 1+3.3 -26. 94 3. "3 wsr '?1?0 
LAfA -26. 943.3 -26. 936.8 -16. 936.5 WSP 21 Zl u 
CATA -5. 9 36. 3 93t.4 5. 936.8 WSP 2722 

- - --- -
C:AIA ID. 9 J 7 .4 20. 937.9 2 /. lJ4J.J wSP 2 / 2 3 
DAT A 2 1. 941.3 77. 939.7 130. 940.8 W!>P 2724 c;: 
IJA 1 A 1 1 q? .. •>1,0.H l'JU. ') ", 0 • I ,lC)O. 9~U. h':.,1• l fl~ 

Tl TLE SHARP LAKE OUTLET-UPPER GRANO FHA-JACKSON MICHIGAN WSP 2725A 
···--- --- ·-·· ------ --- --- ('; 



----- -- - -- - - ------ --- ---- ·----- -- - - -·---- . - - -- - "" - ----- --- r 

___ P_AGE _53 

TR I BU TAR Y 50.6 2800. 1880. WSP 2725B ,-
------------- .. - --- - -

XSECTN 79.9 160. 160. 21.5 WSP 2726 5t{..~ 
1 

____ tt.;;~ ·------- ELEV 945. ____ 934. l 9 36. ,I • ----- WSP . 2727 o_,.j /"--r ------
N VALUE .12 .04 .9 WSP 2728 (" 

SEG~ENT 2. 3. ------- ----- WSP 2729 ·------DATA -135. 945. - 135 • 943. -110. 938.6 WSP 2730 
----·- --- CATA -98. 937.4 -68. 936.l -17.5 936.5 WSP 2n1 ------ -- ----- --

( 
CAT A -17.5 936.5 -14.5 934.8 934.1 wSP 2732 

---- -----··- CAfA 14.5 934.9 25. 935.8 25. 935.8 WSP 2733 ----------
DATA 57. 937. I 6 3. 939.3 113. 940. 6 WSP 2734 C 
DATA 213. 940.3 324. 94 I .2 428. 939.7 WSP 2B5 - - - ----- ----
CATA 533. 939.6 541. 938.5 566. 938.l WSP 2736 
DATA I 566. 94 5. WSP 2737 -------- - -- ---- -- C 
8RICGE 8D 320. 32D. WSP 2738 
COEF .7 .6 .8 I • WSP 2739 
DATA 939.4 934.6 6.5 934.6 wSP 2 140 ,. 
DAfA 11.s 934.6 16.5 934. 7 21.s 935.1 WSP 2741 
CAT A I 21.5 939 .4 939.4 WSP 2 742 
DATA -550. 94 7. -550. 944.3 -450. 943.9 WSP 2743 ------------- (;'. 
CATA -350. 943.6 -250. 943.5 -150. 9 1-t2.7 wSP 2744 
OATA -so. 94 L .4 941.,6 50. 941.5 WSP 2745 ------- ------ ----
CA TA 150. 942.6 250. 943.~ 350. 94 3. 4 WSP 21 1 .. 6 ~ 
CATA 4 so. 943.7 550. 9 1+4.l 64 5. 94 s. 2 SSP 2747 ---- ------- -- -· CATA 2 645. 947. WSP 2748 
XSECTN BO.I 3970. 3670. 21.5 I. SP 2749 - ------ <,; 
ELEV 952. 934.l 9 37. I• WSP 2750 
N V~LUE .9 .04 • I l<SP 2 751 
SEG~ENT 2. 3. WSP 2752 ' DATA -231. 952. -231. 941.5 -221. 940.4 WSP 2753 - --- -· - - --- - - . -- - - ---·--CAT A -191. 938. -16 l. 937 .4 -111. 936.5 aSP 2754 

--------- DATA -31. 936.5 -31. 936.5 -23. 935.4 WSP 2755 , ( 
DATA 934.1 23. 935.4 28. 936.5 WSP 2756 
CATA 28. 936. 5 50. 936.9 150. 937. WSP 2757 
CATA 282. 936. 382. 936.4 482. 936.5 WSP 2758 ( 
OAT A 582. 936.6 682. 943. 691. 946. 9 WSP 2759 -------·· -···-- -- . -- --· - . -· -
CATA -r-121. 950.3 121. 952. WSP 2760 
XSECTN 55.9 100. 100. 21.5 WSP 2761 -- -- .. .. 
ELEV 967. 940.8 950. I • 

-, --
WSP 2762 

N VALUE • I .04 • I WSP 2763 ---··----· SEG~ENT 2. 3. WSP 2764 le 
GATA -125. 967. -125. 965.3 -115. 963. WSP 2765 -- -------CATA -110. 962 .4 -95. 962.4 ·--55. 962. WSP 2766 ---------
DATA .. -40 • 960.2 -38. 953. -34. 950.2 WSP 2767 G 
CAT A -30. 946.8 -30. 946.8 -16. 945.4 WSP 2768 
CATA -16. 9"'- ~. 2 -15. 942.8 -12. 942.4 WSP 2769 
OAT A -10. 942.2 -8. 941.8 -6. 941.5 WSP 2770 G 
CATA -3. 94 l .4 940.9 2. 940.8 WSP 2771 
DAT A 4. 940.8 6. 91,1.1 8. 941.5 WSP 2772 
CATA 10. 941.6 12. 941.S 14. 942.7 WSP 2773 \J 
DATA 16. 943.5 I 7. 944.2 17. 944.2 WSP 2774 
CATA 26. 952.1 35. 953.7 45. 955.l WSP 2775 
CATA I 60. 957.8 64. 959.4 64. 967. wSP 2776 ' BR I CGE ____ 56 -- ---- - 100. 100. WSP 2777 -·· - .. - -- - -- --
COEF .6 .6 • 8 I • WSP 2778 
DAT A 958.6 943.9 4.4 943.7 I< s p 2779 6 ---- ------ -
DATA 9.4 943.5 13.4 943.5 19.4 943.8 W'>P 2780 
CATA ____ I_ - 24.4 ---------944.3 24.4 950.6 958.6 wsr l781 

<! 



----PAGE 54 

DATA -------- -220. 968. 
CATA -75. 96 I. 7 
CATA -- ---- 15. 961 .4 
DAT A 265. 964. 
CATA 2 435. 968. 
XSECTN- - 56.1 100. 
ELEV 967. 940.8 
N VALUE .1 .04 
SEG~ENT 2. 
DATA -125. 961. 
CATA -110. 962.4 --- -·-
CA TA -40. 960.2 
CATA -30. 946.8 -- - . - -
CATA -16. 943.2 
CATA -10. 942.2 
CATA -3. 94 I .4 
CAT A 4. 940.8 --------- - - *" - ---

CATA 10. 94 I .6 
OAlA 16. 943.5 
CATA 26. 952.1 
DATA I 60. 957.8 
CO~PILAT-ION OISCONTINUEC 

-zzo. 966.1 
-15 • 961.3 
90. 96 I .1 
335. 963 .8 

100. 
950. I. 
• I 
3. 
-125. 965.3 
-95. 962.4 
-38. 953. 
-30. 946.8 
-15. 942 .8 
-8. 941.8 

94C.9 
6. 941. I 
12. 941 • 8 
11. 944.2 
35. 953.7 
64. 95g.4 

-120. 

165. 
435. 

-115. 
-55. 
-34. 
-16. 
-12. 
-6. 
2. 
8. 
14. 
11. 
45. 
64. 

M 14-SYSTEM PROGRAM DETECTED MONITOR CONTROL RECORD 

// PAUSE 

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

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

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

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

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

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

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

-------- ---·------- -~------

962.3 
961 .4 
962.9 
962.9 

21.5 

963. 
962. 
950.2 
94 5. 4 
942.4 
941.5 
940.8 
941.5 
942.7 
944.2 
955,I 
967. 

WSP 2182 
WSP 2783 
WSP 2784 
WSP 2785 
WSP 2786 
WSP 2787 
WSP 2788 
WSP 2789 
WSP 2790 
wSP 2191 
-~p 2792 
WSP 2793 
WSP 2H4 
WSP 2795 
WSP 2796 
WSP 2797 
WSP 2798 
WSP 2 799 
WSP 2800 
WSP 2801 
WSP 2802 

-
(" 

r 

C' 

( 

G 

Q 

Q 

Q 

Q 
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1) COUNTY: . =-s a._..;_c..:~ks=-=o,:..wt, ___ _ 

2) STUDY NAME: :S--a.cksot1, Ci1<5 o-f. 

3)WATERcouRsE: ~rOJ\d, R,ver 

4) DocuMENT TYPE: l n·pu+ - .,-~ , g~ 

s ••· b~~ ti,..4t)n Ro.~\~ 
a.t\cl. 'PoNo.~e, ~~k 



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

--~ - . ~-~:~·'' ~---~ ~--- --, --------

_____ ,, - - - -- - -- - -

------- ----
---- - ·-- ----· 

·---..:.-_::- -------·· -•----- ·--·· ·--·-------·•---

··-•-LiST-,\Ll-··---·-··· ---- -·--- ------·----- ---··----·--··- ---
TITLE UPPER GRAND FLOOO Hf.ZARO ANALYSJ_~:-J_A~_KSON fllCHIG~~---·-----··· WSP l 
FINAL O ~6.l 16.9 ltft .. 3 50 .. 6 WSP _2 ____ _ 

____________ CS,-,-ELEV 3020. 3340. ________________ 41_40. _____________ _ 
CSr-'-ELEV 

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

I \,_ ___ _ 

r---
1 

' --------

I ------

! 

i- -------

' -- - ------
i 

cs~-Euv -·-· ...... ------···-·-···- --------···--·-- -··--·----- ---·--- ·--cs~-ELEV 
CSf'-'-ELEV 
~LCP\: 
XSECTN 
ll::::\I 
r~ \l~LUE 
ScGPENT 
rATA 
DATA 
OHA 
CAT~ 
C,\T ~ 
C/\T .-.. 
!;f\T(l 

Df.TA 
DAT .0 
DAT fl 
OATA l 

D1\ T <l 
OAH 
CATA 
DATA 
DATA 
CAl A 
tJAT ,l 
01\l ll 
DATA 

1 

DA r A 2 
XSECTN 
ELEV 
N V/'I.LUE 
SEG~E~T 
oti.rA 
C,\T A 
DAD 
DATA 
1)}!, 1 ,. 
Pf.TA 
\J tt f t.,, 

DHTA 
uA 1 A 
D.A T /'.,, 
!:!, f A l 
X!:,f:C. TN 

\ 

-··---------- ------ ··•--------------- ~---- -- ----------
1,SP S .00016 -

9.9 
9l'C. 
.09 ,. 
-670. 
- 1~ 70 • 
-zao. 
-172. 
-123. 
-17* 
-4C. 
52. 
69. 
107. 
l) l. 
10 
.:r 
46. 
50. 
96. 
-955.-···---

-1 1+5. 
-440. 
-125. ,. , 
... ;J. 

l 1 s. 
10.1 
910. 
.09 
2. 
-670. 
-470. 
-Zf0. 
-112. 
-123. 
-77. 
-l,O. 
s, - .... 
63. 
107. 
l J L. 
10 .9 

125. 
eaa.4· -- 125. -----· 1. _________ "S" 9 .. ___ --···•--·- .. ___________________________ ·-·----

894. 1. 1-,SP 10 
.06 -----··· .09 ----···- -··-··-· __ ····---- wsr 11 3 • - --- ·-·3-.--- W~P 12 

910. 
901.2 
OQ9.9 
897 .9 
89].9 
89't.2 
f.9 I. 4 
094.9 

-670. 906.l -590. 904.6 wSP 13 
-390. 901.9 ____ -V+O. 901.3 ___ ~SP 14 

-250. 89E.6 -187. 899.4 WSP 15 
-157"' 696e3 -142-e B94e9 +-ISP 1~ 
-10 7. 
-52. 
o. 
52. 

-----

ag~.e 
894.£ 
OBB.4 
89'1.9 

-97. 
-52. 
4 A. 
5 B. 

O'B.4 WSP l 7 
8(Jlt.C WSP lR 
891.3 W$P l9 
895.2 WSP ?O 

B9 1t.9 Bl. 094.l 96. 894.4 I/SP ?l 
E?5.l 137. 907.7 ----· 151. 
910. 
120. ·--- 125 •. ---·· 

.,6 .e 1 .. 
901. 2 893 • 7 23. 
889.6 46. 90] .2 50. 
889.9 73. 889.7 %. 
901.2 901.2 
9IC. -955.--- 904.7 -855. 
901. -64 5. 90f:..?' -54 5. 
90 l .8 -340. ')02.8 -235. ' 
903.8 -46. 905.2 
nnc , ,on 906.l "" ..,,.,_,. J i.::v .. J, ';;J • 
910. 
16830. 

. -----10600.---·· 
888.4 895. l. 
.06 -\. • 09 

3. 3. 
910. -670. -· 906.l - --- -590 •.. 

903.2 -390 • 
8~9.9 -250. 
817.9 -15 7. 
893.9 -10 7. 
894.2 -52 • 
:J91. 1i 
G'}4. 9 5Z~ 
1:19', .. CJ Bl, 
ft'-)5 .1 J ~7 .. 
9 l (l. 
l 7 c,. 110. 

901.9 -340. 
l..l9B.6 -187. 
89&.3 -142. 
C93.8 
·og.;.o 
H8£.-4 
~.! 9 11 "g 
894.1 
gl,7.7 

-92. 
-s2. 
48. 
5d. 
96. 
151. 

909. 4 WSP 2.2 

888.3 
901.2 
893.8 

906.-~ 
905.2 
902. 7 
905.3 
908.l 

1. 

904.6 
901.3 
89~.4 
e97.4 
893.4 
894.8 
~?I•~ 
,S95. 2 
U9!t. lt 
909. 1 t 

I • 

WSP 22A 
,SP ?J 
WSP 24 
wSP 2 5 
WSP 26 
wsr n 
WSP 2A 
WSP 29 
wSP 30 
wsr 31 
WSi' 32 
NSP 33 
~.SP 34 
WSP 35 
WSl-1 J6 
~$P :.? 
WSP 39 
WSP 39 
>,SP 40 
•SP 41 
WSP 42 
w::;r -4 3 
\,;$P <t4 
\,,SP t,5 
WSP 1t6 
W~P 47 
~SP 411 
i,..:~p 4 LA 
H'>P 4'-J 

.. --· ---·-·-·-· f,_ ··'. \, __ . ·f .•' -_ ., ____ (/l.-:: ·- ; -.... 
c· ( ,,, 

-- :, .:,..i,.._. -· .,,_ - . ">-·.' ,...J!..,. -- --~-----· 

·-----·-•------- --·----·----

- -- -- --·---- ----

- --·--· ---· -- ---·---

/ 

,. 

' ' 
/, . 

·-
' '. 

l., 



, ___ -- -- ---· 

• 2 .... - ····--

llEV 
N VAtUE 
s:G~E~T 
tii i A 

DATA 
DAU 
UATA 
OATA 
r,Au 
CATA 
CAlA 
DATA 
DATA 
DATA 
DATA 
DA I A 1 
!3R !CGE- - -
CQF.F 
OATA 
DAtA 
DATA 
DA TA 
DATA 
VATA 
lJA!A 
CATA 
i;ATA 
DATA 
OAlA 
DATA 
OAl A 
IJATA 
DAtA 
CATA 1 
!JATA 
DATA 
DAiA 
DATA 
DAU 
CATA 
DAtA 2 
CECHI 
ELEV 
N VALUE 
:;~G~ENT 
DATA 
CATA 
Ct\f A 
OMA 
IJAH 
D~TA 
DATA 
DAtA 
DATA 
CATA 
DAl A 

912. 
.09 
2. 
-190. 
-550. 
-soo. 
-355. 
-249. 
-159. 
-es. 
-60. 

64. 
95. 
150. 
188. 
225. 
!! 
o.5 

13. 
28. 
n. 
44, 
58, 
72, 
13. 
&9. 
1oz. 
I J7 • 
118. 
133. 
145, 
159, 
160. 
-900, 
... 600, 
-290, 

295, 
600, 
90(), 
11.t 
912, 
,09 
2, 
-790, 
-5~0. 
-~oo~ 
-3':I~. 
-24Q. 
-159, 
-85, 
-60, 

64, 
95, 

-------------- ·-- , ____ ---·----- -- . -- - ---- ---·- ·----------------------------
891.1 
-06 

912. 
905 .. e 
898.6 
899.l 
899.5 
sqg.4 
8'-18 ,4 
8S3.6 
091., 
aqs.6 
898.t 
900,2 
906.8 
910.4 
170.; -·-
.6 
904,7 
90-4,7 
894.6 
894.6 
904,7 
904.7 
895.2 
89~.2 
904.7 
904.7 
895,B 
895.8 
904 .1 ---
904 .1 
099,2 
en.z 
9lo,J 
909,4 
CJ00.5 
906,4 
906,7 
907,2 
9C9,7 
1660, 
891 , I 
,06 

912, 
905,6 
898,6 
89/J,1 
899 -~ 
899.4 
898,4 
893,t, 
B9L7 
ij9S • b 
89a. I 

900. _____ 1. ______ ~-----
.09 
3. 
-790. 
-530. 
-400. 
-324. 
-Z09. 
-146, 
-65. 
-45. 

3. 
911.3 
9(;5.5 
896.7 
697.5 
899.'t 
691.9 
897,6 
894.3 
89!.1 
898.6 
B97.3 
904.6 
908.l 
912. 

-150. 
-sos. 
-375. 
-Joo. 
-183. 
-115, 
-65. 
-24. 
5 1f. 

79. 
135. 
17~. 
210. 

____ ws• 
l!SP 
WSP 
hSP 906.3 

902.3 
897. ! 
900.t 
899.3 
897.4 
897.6 

50 
51 
52 
53 

093. 
893.9 
89S.,9 
698.6 
905.5 
907.3 

ws P 5,, 
WSP 55 
WSP 56 
WS~ 57 
MSP 58 
WSP 59 
HSP 60 
hSP 61 
HSP 62 
WSP 63 
WSP 64 
WSP 65 
WSP 66 

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

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

·-·--···-----· ----

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

30. 
64. 
115. 
165. 
gig. 
225. 
110~ 
0.1 

~SP 6 7 - --

14, 
2B. 
43. 
44. 
59, 
72, 
88. 

1. 
899.9 
904.7 
?04.7 

----·· 89 5. I 
e9~.1 
904.7 
904.7 
ar'li::: r. 
~7-'•-' 

09. 895.5 
103, ____ 904.7 
117. 9C4.7 
132. 897.I 
133. 897.l 
146. 904.7 
159. 90,,.1 
175, 904.1 
-uoo. 910.1 
-500. ?O<J. 
-190, 908.2 
8B. 90t,.2 
400. 906.6 
700. 907.8 

1500. 
89U. 
.09 

I • 

3. ~. 

13. 897. 
1-4. 897. 
29. 904.7 
43. ------- 90, •• 1 
sa. AQ4.,2 
59. 894. 2 
73. 904. 7 
00 
000 904.7 
102. B94.B 
1 OJ. 
11e. 
132. 
145. 
146. 
160. 

891t.8 
904.7 
904 • 7 
!197. 7 
897,7 
904. 7 
904.l 

-·-· -100.·--·-910.1 
-395, 908. 7 
-e6. · ' -- 90-,.1 
19• • 906.7 
soo. 906,9 
BOO. 900., 8 

I • 

-790. 911,3 -750. 906.3 
902.3 
897~1 
900.! 
899.3 
897.4 
697.,6 
eB. 
8Q).,9 
!:PJ~.g 
~•rn.n 

-530. ··---· 905.5 ··-- -sos. 
-400~ '39(ie 7 -~7"~ 
-32'4. 897.5 -300. 
-209. 899.4 -183, 
-148, 897.9 -115. 
-65 • B97 .6 -ts. 
-45. 
30. 
64. 
115, 

894.3 
891.l 
B9B.G 
89/.3 

-24. 
54. 
B. 
135, 

WSP 68 
HSP bq 
hSP 70 
~lSP 71 
WSP 72 
WSP 73 
WSP 74 
WSP 15 
WSP 76 

11 
78 

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

-- - ------

______ .,_ - ---

WSP 
WSP 
MSP 
WSP 
WSP 
WSP 
fl SP 
W$P 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
wsr 
ws~ 

79 - - ---- - - --- --------

80 
Bl 
82 
OJ 
84 

-·--· 

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

85 . - -·-· ··-·-·· -·-- ·-·-··---------

86 
BT 
88 
89 
90 
91 
92 
93 

:-isr 
WSP 95 
WSP % 
WSP 97 
~SP 98 
WSP 

94 

qg 

100 
IOI 
102 

w s~ 
W~P 
wW 
wo;;P 103 
\ISP l 04 
w:,p 105 
\.i)P 106 

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

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

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

-----------·--

r 

( 

e 



-------------------------------- ------------------~-------------
PAGE 3 ,--------

·[ DATA 150. :i g:~:·--1-!~~: 

i 'I __ _ 

I 
1------

I ,1--
' t------
i 
, ______ _ 
' 

XSECTN 11.9 
ELEV 913. 
N VALUE 
SEG"ENT 
DATA 
DATA 
DA TA 
CATA 
DATA 
DHA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
CATA 
DATA 
BRIDGE 
COEF 
DATA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
CATA 
DATA 
XSECTN 
ELCV 
N VALUE 
SEGSENT 
DATA 
DATA 
DATA 
DATA 
OATA 
CATA 
DHA 
DATA 
CATA 
DATA 
DATA 
DATA 
OAT A 
UATA 
XSECTN 
cLEV 
N VALUE 
SEGSENT 
DATA 
CATA 

1 

I 

2 

I 

.09 
2. 
-165. 
-02. 
-49. 
-30. 
20. 
4 3. 
79. 
141. 
179. 
225. 
279. 
340. 
540. 
582. 
12 
0.1 

41. 
4 5. 
85.8 
-270. 
-140. 
40. 
355. 
650. 
960. 
12.1 
913. 
.09 
2. 
-165. 
-az. 
-49. 

900.2 
906.8 
910.4 
140. 
892.6 
.06 

913. 
903.9 
90 I .5 
892.6 
891.4 
898.! 
897.B 
898.4 
898.l 
9gq. 
899. 
899.6 
898.4 
909. 
140. 
.6 
902.9 
895.4 
894.6 
902.9 
91 ~ • 
'>07.4 
906.5 
904.7 
905 .6 
910.7 
5100. 
en.6 
.06 

165. 
198. 
225. 
140. 
900. 
.09 
3. 
-165.- ------

-56. 
-43. 
-1s. 
42. 
59. 
84. 
156. 
195. 
250 • 
280. 
403. 
555. 
5 02. 
140. 
.8 

41. 
65.5 

-210. 
-60 • 
140. 
445. 
730. 
960 • 
4000; 
899 • • 

904.6 
908.l 
912. 

175. 905.5 ---210. 907.3 

1. 

3. 
910.9 --- - -101.- ---- --
902 .9 -56. 
898. 
893.1 
895.7 
897 .6 
895.8 
an. 1 
sn.1 
898.6 
898.9 
098.4 
899.3 
91]. 

I• 
R96.5 
902.9 
892.7 
902.q 
910.7 
906.6 
905.3 
904.7 
9C6.8 
i.:;13. 

-42. 

43. 
72. 
124. 
170. 
211. 
266. 

. --- 310. - ----. 

448. 
~70. 

---- 20. 5 
45. 
85. 8 

-zso. 

245. 
550. 
870. 

1. 

907.(, 
902.9 
896.2 
893.4 
698.l 
896.5 
898.6 
897.7 
898.1 
898.B 
899.5 
897.3 
906. 

894.1 
902.9 
895.7 

910.1 
906.5 
qo.-, .9 
904.7 
908.9 

J • 

1. 

914.2 
905.8 

WSP 
l<SP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
hSP 
WSP 
~SP 
l<SP 
hSP 
WSl-1 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
W~P 
WSP 
WSP 
WSP 
l<SP 
WSP 
W~P 
WSP 
WSP 
WSP 
WSP 
l<SP 
WSP 
W~P 
WSP 
W"iP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
h'~P 
WSP 
'r.SP 
WSP 
WSP 
wsr 
WSP 

107 
108 
109 
ll0 
111 
ll2 
Ill 
114 
115 
116 
117 
118 
ll9 
120 
121 
122 
123 
l 2 1t 

125 
126 
127 
12R 
129 
130 
131 
I 32 
133 
134 
135 
136 
117 
138 
!,9 

140 
141 
142 
143 
144 
145 
146 
147 
148 
14? 
150 
151 
142 
153 
I ~4 
I 55 
156 
157 
15B 
I 59 
l 60 
l~OA 
lb\ 
162 

-----·--r- ~- ---

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

-------·- ---- - - ·- -•· ----------------

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

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

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

-------~--·--·-~---------------

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

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

---···-·-------

--·- --- ·-----

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

- . ---- ---- --- -----------
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'-
r 
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,. 
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I ----- ----------- ·-- ------- - ---- --···· -------·-----------
L----A--L_ _______ _ 
I 

-------- ------------ _- - ----- - _- __ -- ----------- ( 
--~--- £'~Gf ___ '! ___________________________ _ 

. ·- --- -- ---------------
DATA -:147. ___ 902.7 -67. 900_._4 -47_. 898.9 WSP 163 
DAT A -47. 898.9 -37. 895.5 -ts. 890.1 ---··wsP 164 

r 

DATA 891.4 22. 893. 39. 895.4 WSP 165 
CATA 41. 898.8 41. 898.8 62. 899.1 WSP 166 

------ -------------------~· ----------

' DATA 160. 898.7 260. 900.3 360. 900.2 WSP 167 
DATA 470. 898.7 580. 899.3 660. 899.9 WSP 168 --------------------,---
DATA 760. 900.9 850. ---·- 903.5 930. 905.3 WSP 169 (• 

DATA 1030. 906.9 1130. 906.6 1240. 905.6 WSP 170 
DATA 1345. 904.6 1440. 905.4 1510. 905.4 WSP 171 
CAT A 1 1640. 907. 169 5. 910.1 1695. 917. WSP 172 
BRICGE 13 BO. 80. WSP 173 ----COEF .e .6 • B 1 • WSP 174 
DATA 905.9 899.2 21.e 892.6 WSP 175 
DAT A 43.4 890.9 43.4 905.9 46. 905.9 WSP 176 
DATA 46. ·- ---- 889.5 --- 67.7 --- 892.9 --- 89.4 --•--- 898.6 ------ WSP 177 
DAT A l 89.4 905.9 905.9 WSP 178 ' DATA ___ ,-520. ___ 915. _____ -520. ___ 914 .2 ___ -400. __ 912. 5 ___ WSP 179 
DATA -320. 911. 3 -220. 910.4 -130. 909.8 WSP 180 
DAT A -45. 909.4 909.2 45. 909.3 WSP 181 I ' DAT A 150. 909.9 260. 908.8 380. 909.l WSP 182 

!----- DATA 500. 909.4 610. 910.l ___ 740. 911.l_ ___ WSP 183 
CATA 2 900. 912.6 990. 914. 990. 915. WSP 184 

! XSEC TN ___ 13.05 ---- 25. 25. ---·---- 1. WSP 185 '' 
ELEV 917. 890.1 900. 1 • WSP 1B6 
N VALuE .os • 04 .os - -- --~----- WSP 187 > l 
SEG~ENT 2. 3. 3. WSP 188 

·------- DATA -630. 917. -630. 916.6 _ ___ -550. _____ 914. 7. ____ WSP I 89 ------ -------------
DATA -450. 912.6 -350. 911.l -250. 905.8 WSP 190 
DATA ___ :147. ___ 902.7 __ -67. 900.4 __ -47. _____ 898.9 ___ sSP I 91 

.., ,,. 
CAT A -47. 898.9 -37. 895.5 -18. 890.l SSP 192 
DATA A9l.4 ___ 22. 893 • ___ 39. 895.4 ___ wSP 193 
DATA 41. 898.8 41. 898.8 62. 899.l WSP 194 

------- CATA 160. 89B.7 260. 9CC.3 360. 900.2 wsr 195 
DATA 470. 898.7 580. 899.3 660. 899.9 WSP 196 

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

DATA 760. 900.9 B50. 901.5 930. 905.3 WSP 197 -----
DATA 1030. 906.9 1130. 906.6 1740. 905.6 'rlSP 198 --------------------------
DATA 1345. 904.6 1440. 905.4 1510. , ____ 905.4 WSP 199 

'' DATA 1 1640. 907. 1695. 910. l 1695. 917. WSP 200 'i BRIDGE 13.l 25. 25. WSP 201 ! COEF .7 .6 .8 l. WSP 202 
DATA 9CS.9 897.3 7. 895.6 WSP 201 

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

l ., 
•' 

V 

DATA 16. 891.l 30. 889.9 47. B92.4 WSP 204 
UATA 69. BQB. es. ---901 .9 es. 905.9 WSP 205 
DATA 1 905.9 WSP 206 

I DATA -420. 916. -420. 91 I .5 -340. 909.5 WSP 208 ,---------
DATA -250. 907.B -150. 906.5 -43. 907.~ WSP 209 I DATA 907 .2 _____ 43. 906.8 100. 90~.2 WSP 210 . - ---

- -- - -· -- ---- --- --- -

DATA 200. 901.B 300. 903.1 no. 903.8 \.ISP 211 
DATA 500. 903.B 590. ------903.6 700. 903.3 WSP 212 
DATA 800. 903.2 905. 904. 1000. 905.l WSP 213 
CATA 1090. 905.6 1210. 906.3 1300. 906.3 WSP 214 
DATA 1400. 906.7 1~00. 907.7 1600. 904.4 w s I' 215 
DATA 2 1680. 911.5 1680. 916. WSP 216 

I XSECTN 13.2 , 100. 5000. 1. WSP 211 
I ELEV 917. 890.1 QCO. !. WSP Zl8 1 __ ._ 

I N VJ\LU[ .oq .06 .09 WSP 2 I 'J 

SEG~ENT 2. 3. 3. WSP 220 
:· - --- - -- '-------- -----



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

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

, __ _:_ ____ PAGE ___ 5 ____________ ---------------------------------------------

__ DATA _____ -630. ____ 917. _____ -630. 916 .6 ___ -550. ____ 914.Z ____ WSP 221 
OATA -450. 912.6 -350. 911.1 -250. 905.8 HSP 222 

i----- CATA - ____ -147. __ 902.7 _____ -67. ____ ,_900.4 ________ -47. ______ 898.9 __ WSP 223 ------ ----------- ---DATA -47. 898.9 -37. 895.5 -18. 890.1 WSP 224 
I DATA --- 891.4 ---- 22. ---- 893. ____ 39. ____ 895.4 ____ WSP 225 

I 
DATA 41. 898.8 41. 898.B 62. 899.1 WSP 226 
CATA ___ 160. 898.7 __ 260. ___ . _900.3 _____ 360. _____ 900.2 __ WSP 227 ( 

, ! CATA 470. 898.7 580. 899.3 660. 899.9 WSP ?28 

! 
DATA 760. 900.9 850. 903.5 930. 905.3 WSP 229 -------------DATA 1030. 906.9 1130. 906.6 1740. 905.6 WSP no t DATA 1345. 904.6 ___ 1440. __ 905.4 __ 1510. _____ 905,4 ___ WSP 231 I -----
PATA 1 1640. 907. 1695. 910.l 1695. 917. WSP 232 
XSECTN 13. 9 100. 100. 1. WSP 233 { 

i ELEV 918. 892.7 901. 1. WSP 234 
1- -- N VALUE .09 .06 .D9 ---- WSP 2)5 --------- -----------SEG~ENT 2. 3. 3. WSP 236 r 

. CATA -1020. 918 • -1020_. __ 912.5 _____ -:900. 908.2 --- W SP 2n 
DATA -750. 905.5 -660. 904.6 -550. 905.3 WSP ?3B 
DATA -450. 905.4 -350. 904.4 _______ :--250. 902.4 WSP 239 --- --------- ( 

- I DATA -150. 901 .4 -47. 900.6 -47. 900.6 WSP 240 
I DATA -42. 898 • 2 -38. 893.L -20. 892.7 W SP 241 

DATA 893.1 20. 893.3 36. 894. WSP 242 - ---- -- ---- ,, 
DATA 41, 898,2 48. 900.7 4 P.. 900,7 WSP 243 
DA l A 140. 902.3 250. 900.7 345. 898. WSP -------244 
DATA 450. 899.6 550. 902.2 660. 901.8 WSP 245 
DATA 750, 900.7 eso. 899.9 950. 899.4 WSP 246 
DATA 1050. 899 .6 1150. ---- 900.3 1240. 900.8 WSP 247 
CA TA 1350. 901.8 144 5. 903.7 1550. 907.3 WSP 248 -- -------- ------ ------

~ 
DATA 1650. 908. 5 1750. 909.4 1850. 910. WSP 249 ----

I OATA 1950. 9 I 1.9 204 5. 912.9 2140. 914. 5 WSP 250 
DATA 1 2250. 916.7 2460. 917 .4 2460. 918. WSP 2 51 

, 
• -;r BR !OGE 14 • 100. 100. WSP 252 -------

I COEF .1 • 6 .e 1 • WSP 253 ', ' :,-----
DATA 905,6 899.6 24 .2 894.3 W SP 2 54 - -- - ------- -- -------

'" CATA 48.5 891.9 48.5 905.6 51.5 905.6 WSP 255 
CATA 51. 5 893,2 75.5 893.9 99.5 895.6 WSP - --- -- ------

256 
DATA ___ l_ 99. 5 905.6 905,6 ..! ___ WSP 257 I. 
CATA -900. 918. -980;----914.2 -eao. 912,l WSP 258 

--- - ----
DATA -BOO. 910. 2 -710. 908.7 -590. 901,3 1,SP 2 59 
DATA -450. 907,2 -265. 908.7 -110. 901,2 WSP 260 

-------
~ DATA -----48. 909.4 -----909.4 48. 909.4 WSP 261 

OAT A 210. 908.4 555. 906. 860. 905.5 WSP 
--- ----- -

762 
DATA 1160. 906,l 1520. 907. 1840. 90,. WSP 26) ii UATA 2 2160. 912.4 2280.--- 914.2 ___ 2280. 9 l I;). WSP 264 
XSF.CTN 14.l 8600. 7200. 1 • WSP 265 
ELEV 918. 892. 7 901. 1. W:'.iP 256 

------- ,, 
N VALUE .09 .06 .09 WSP 257 
SfG,-,ENT 2. 3. 3. - ------- -- - W~P 258 
DA l A -1020. 918. -1020, ___ 912.5 -900. 908.2 WSP 259 i, 

- I DATA -750. 905.5 -660. 904.6 -550. 905.3 WSP 260 
DATA -450. 905.4 -350. -----904.4 -250. 902,4 WSP 261 --------OATA -150. 901 .4 -47 • 900.6 -'•7. 900.6 WSP 262 t. DATA ____ -42. 898.2 -38. ----893,l -20. 892. 7 WSP 263 
CATA 893.1 20. 893.3 36. 894. WSP 264 
DATA 41. 898.2 48. 9C0.7 48. 900,7 W~P 265 ii DATA 140, 902.J 250. goo.2 345. 898. ~SP 266 

-- ------- - -- DATA 450. 899,6 550. -----902.2 _ 660. 901.8 >ISP 267 ------ ,: 
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r-------·DA TA ___ J50. ___ 900 .] ____ 85.0 • ___ 69.9 .• 9 ___ 950. ___ 699.4 ____ WSP _ 268 _________________________ _ 
I 

1-----
1 

;\----

i. 
I 

' 

i , ' 
' 

;-----
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I 
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j __ _ 

'I 
I 
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1 

' , ____ _ 
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! 

I 

I_ --- ---- -

DATA 1050. 899.6 1150. 900.3 1240. 900.8 WSP 269 
DATA 1350. 901.8 1445. 903.7 1550. 907.3 WSP 270 
CATA 1650. 908.5 1750. 909.4 1850. 910. WSP 271 
DATA 1950. 9ll.9 2045. 912.9 2140. 914.5 WSP 272 -------------------------
DATA-1-2250. 916.7 2460.---917.4 2460. 9l8. WSP 273 
XSECTN 14.9 75. 75. 1. WSP 274 
ELEV - 917. 891.7 902. ·-·---1. WSP 278 
N VALUE .09 .06 .09 ______ WSP 279 
SEG~ENT 2 • 3 • 3 • WSP 280 

_DATA -255. 917. -255. ___ 916.9 ____ -240. 912.7 ___ WSP 281 
CATA -145. 9C9.3 -45. WSP 907. -45. 907. 282 
DATA -34. 903.5 -30. \ISP 896. 7 -15. 89l.9 --------. -------------
DATA -10. 891.9 WSP 891.7 10. 893.2 
CATA 25. 893.8 30. WSP 896.7 34. 903.2 -----

283 
284 
285 
286 
287 .. 

------------
DATA 34. 903.2 95. WSP 901.7 195. 901.85 
DATA 295. 901.3 395 •• ___ WSP 901.6 500. 901.3 
DAlA 600. 901.5 700. WSP 902.9 000. 905.2 
CATA 900. 907.5 1000.___ WSP 909.2 1100. ·---- 909.5 
CATA 1 1100. 917 • WSP 
BRIDGE 15 75. 75. ____ WSP 
COEF .e .6 .a 1. WSP 

288 
289 
290 
291 
?92 

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

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

OATA 905.9 ____ 902.1 8. ___ 899.4 wsr 293 _____________ _ 
DATA 26. 894.8 46. 895.3 62. 898.5 WSP 
CAlA I 72. 900.I 72. _905.9 _____ 905.9 WSP 
OAlA -340. 918. -340. 916.5 -240. 913.4 WSP 
DATA -140. 9ll.9 -36. 911.4 911.2 WSP 
DATA 37. 910.8 140. 908.2 240. 906.8 WSP 
DATA 340. 906.5 440. ____ 905.9 550. 905.9 WSP 
DATA 650. 906.8 750. 907.9 850. 908. WSP 
DATA 2 950. 908.4 1050. 900. 1050. 918. WSP 
XSEClN 15.1 4675. 4450. I. WSP 
ELEV 917. 891.7 902. 1. SSP 
N VALUE .09 .06 .09 WSP 
'-.~l:M~~T 

DATA 
DATA 
OATA 
DATA 
DATA 
CATA 
DATA 
CAT A ____ . 
DATA 

2.. 3. 3.. HSP 
-255. 917. -255. 916.9 -240. 912.7 WSP 
-145. 909.3 -45. ___ 907. -45. _, __ 907. ______ WSP 
-34. 903.5 -30. 896. 7 -15. 8'13.9 WSP 
-10. 891.9 _______ 891.1 10. ______ 893.2 ____ WSP 
25. 893.B 30. 896.7 34. 903.2 WSP 
34. 903.2 95. _______ 901. 7 195. ·-·---- 901.85 ___ WSP 
295. 901.3 395. 901.6 500. 901.3 WSP 
600. 901.5 700. 902.9 RGO. 905.2 WSP 
900. 907.5 1000. 909.2 1100. 909.5 WSP 
1100. __ 917. wSP 
15. 3 7760. 7500. 1. WSP 

OATA .. 1. 
XSECTN 
ELEV __ __ 916. _____ 895.3 _____ 902. ___ l. ___ _____ _ kSP 

N ~ALUE 
SEG~ENT 
DATA 
CATA 
DATA 
DATA 
DAT.A 
CA1 A 
DATA 
DATA 

.09 .06 , .09 WSP 
2. 3. ___ ___ 3. _____ _ _ ___ WSP 
-580. 916. -580. 911. -530. 910.5 wsr 
-481. 90S.6 -465. .. 909.4 _____ -450. _____ 909.2 WSP 
-435. 909.8 -420. 907.5 -405. 9C3.6 WSP 
-380. ____ 901.5 -··- -330. __ 900.6 ___ -230. __ 900.5 ___ WSP 
-150. 901.4 -100. 902.3 -86. 905.6 WSP 
-78. 906.9 -6B. _ 906.7 ____ -~O. 905.B WSP 
-53. 904.2 -48. 903.9 -40. 904.5 WSP 
-40. 904.5 -34. 900.9 -27. 897.4 WSP 

?94 
295 
296 
297 
298 
299 
300 
301 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
3ll 
322 
32 l 
324 
325 
326 

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

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

- - - ·- -- ---------------·----

-----------------
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V 
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-------- ------- - ---- --- - --···--- --- - ----------

DATA -10. _ 895.4_ 895 .3 ___ 10. 897.2 WSP 327 
,-

. I CATA 20 • 898.4 25. 899.4 30. 899.8 WSP 328 
DATA 36. - -· 900.5 ·- 48. 901.4 _____ 56._. 903.1 WSP 329 - ------ -- ··--·---DATA 60. 903.6 60. 903.6 78. 903.2 WSP 330 ,-
CATA 123. 902.8 163. 902.9 210. 904. l WSP 331 ---- ---- ----- -DATA 310. 904.9 400. 906.1 500. 908. WSP 332 
DATA 545. 900.4 558. 910. 570. 909.6 WSP 2,33 ,.-~--- - --- ---UATA 575. 9 I I. 5B5. 911.9 590. 911.1 WSP 334 
CATA I 700. 912.8 800. 913.5 800. 916. WSP 335 
XSCCTN 15.7 1690. 1690. I• 

---·-
WSP 336 ( 

ELEV 917. 895.8 902. !. ----- ·------ WSP 337 ---·-----N VALUE .09 .06 .09 WSP 338 
SEG~ENT 2. 3. 3. WSP 339 r r------. ----· -- --- -·--· ., 
CATA -735. 917. -735. 909.2 -635. 907.7 WSP 340 

I CATA -535. 905.8 -435. 905.3 -335.__. ___ 905.6 WSP 341 ---- -----------DATA -235. 905.5 -185. 906.4 -160. 903.4 WSP 142 
CATA -146. 901 • -130. 900.9 ----- :- 115. ··--- 901.4 WSP 343 -- - -- ---- ---DATA -100. 901.5 -84. 907.6 -77. 907.8 WSP 344 

j_ DATA -10. 908.1 -10. 908.1 -58. 905.7 W~P 345 

'' 
DATA -52. 904. -45. 904.7 -39. 902.8 WSP 146 

I CATA -35. 901.6 -32. 899.9 -3 I. 899.3 WSP 347 ,------
096.l 

--- -- ---- -----i DATA -25. 897.5 -22. 896.6 -12. WSP 348 ' I OATA 895.8 10. 896.9 20. ·-·-·· 899.3 WSP 349 ------- -·-· DATA 29. 899.3 32. 899.9 37. 900. •SP 3~0 
DATA 43. 901. 49. 902.7 53. 904.4 WSP 351 --·-----DATA 57. 904.6 63. 903.9 10. 905.6 WSP 352 

' DATA 76. 907.4 82. 908.3 ea. 909.4 WSP 353 ,----- DATA 88. 909.4 103. 909.7 116. 906.l WSP 354 ,, 
DATA 122. 901.9 155. ·- -·---· 902. I 71 •. --·· -·- 903.6 WSP 355 
OATA 216. 901 .9 246. 902.3 262. 904.6 WSP 356 

i---- DATA 312. 907.2 348. 910.7 400. 911.8 hSP 35J ,, 
DATA I 500. 914.8 5 50. 916.9 550. 917. WSP 358 

'' XSECTN 15.9 100. 100. I• WSP 337 L_ -·-·-· ---· ·------
I ELEV 917 • 896.3 903. I • >ISP 3H • 

' VALUE .09 .06 .09 WSP 3Jq ---·-· ------ ·- -------SEG~ENT 2. 3. WSP 340 
OATA -2278. ---917. -----2278. --914.2 ___ -2238, ____ 911.6 ____ WSP 14 I ', DATA -2038. 9 I 1.4 - I 8 38. 911. 7 -1638. 911. 0 hSP 342 
DATA -1438. 909.7 -12 38 • 909.3 -1038. 907. WSP 343 ,--·----- DATA -830. 907. -736. 906. -636. 905.2 WSP 344 - ---

' '· ' DATA -586. 906.4 -573. 902. -513. 099.6 WSP 345 
' -·--• ATA -- -413. 902.9 -313. 905.3 -213. 904.9 • s p 346 ----------

. I DATA -113. 905. -1e. no.a -78. 910.8 WSP 347 
"' .1----- OATA -54. 908.9 -42. 905.9 -38. 901. WSP 348 --- --- --- -------- --

-1- DATA -30. 896.9 -25. 896.3 897.2 WSP 349 
DAU 20. 897. 30. 897.4 37. 901. WSP 350 -------··-

C, 
DATA 43. 905.1 67. 909.7 67. 909.7 WS? 351 
DATA 105. 909.B 130. 904.7 180. 904. 7 WSP 352 -· --------------

:. DATA 280. 905.2 390. 91 I.I 490. 913. 8 wSP 353 r DATA 1 590. 914.7 610 • 915.1 610. 917. WSP 354 -- ---- - ---------
AP I OGE 16 100. 100. w::,p 155 
COEF • 6 .b .e 1 • hSP 356 ':. DATA 908.2 898.5 10. 897.7 \;SP 357 

I OA I A 30. 896.4 50. 896.7 70. &9 I. W~P 3>U 
·-. -·••-• --- ------ ----- ----

OAT A 78. 897.2 80. 90 I. a 84. 5 902. 5 WSP 359 .. 
i UAfA I 908.2 \,Is I' JOO 

' DAU -2238. 918. -2238. 914. -2038. 912.7 WSP 361 
I• -- --- ----- - ---- ---- - ----------·-

(; 



r---- - -------- ------- ------ -- -
I 1-----
1-- ----
1 • PAGE 8 1-- ~- - -- ---- -

DATA -1838. 
[-----··- DATA -1238. 
[_____ DATA -138. 
l DATA -438. 

CAi.il -i3B. 

1----
1 

l 1---
1--

1-------
[ ___ -

i 
1----

DATA 37. 
DATA 337. 
DATA 2 637. 
XSECTN 16: ! 
ELEV 917. 
N VALUE .09 
SEG~ENT z. 
DATA -2278. 
DATA -2038. 
DATA -1438. 
DATA -838. 
DATA -586. 
DATA ..-413. 
DATA 
DATA 
DATA 
DATA 
DATA 
fJA TA 
• HA 
DATA 
XSECTN 
ELEV 

-113. 
-54. 
-'30. 
20. 
43. 
105. 
280. 

l 590. 

-----------

912.l 
909.6 
909.2 
908.7 
909.7 
910.5 
910.7 
914.3 
2560: 
896.3 
.06 

-1638. 911.4 -1438. 910.5 
909.3 
908.9 
909.2 
9i0.6 
909.9 
912.8 
918. 
l= 

-l038~---909.6 ---:.838. 
-638. •909.1 -538. 
-338. - ---- 908.7 -238. 
-3e. 
137. 
431. 
700. 
2560: 

9i0.5 
910.2 

____ 911.7 
915.1 

903. l. 
.09 
3. -----3. 

917. 
911.4 
909.7 
907. 
906.4 
902.9 

-2278. 914.2 
-1838. 911.7 
-1238. 909.3 
-n&. 906. 
-573. 902. 
=313. 

905. -78. 
908.9 -42. 
896.9 -25. 
891. 30. 
90;.1 67. 
909 .8 130. 
905 .2 390. 
914.7 610. 
ct920. 4920. 
896.B 903. 

~C5.3 
910.8 
905.9 
896.3 
891.4 
909.7 
904.7 
911. l 
915.1 

1 • 

237. 
537. 
700. 

-2238. 911.b 
-1638:--- 911.8 
-1038.. 907. 
-636. 905.2 
-513. 899.6 
-213. 
-18. 
-38. 

31. 
6 7 • 
180. 
490. 
610. 

904.9 
910.8 
901. 
897.2 
901. 
909.7 
904.7 
913.8 
917. 
1. 1 1-------

N VALUE 
SEGnNT 
OA. l A. 
DATA 
DATA 
DATA 

____ .06_ ----;~9 ____ 3~- -----
2. 
-1430. 

' 'I i------

,------
' L ______ _ 

-1305. 
-1005. 
-155. 

DATA -485. 
DATA ------:.235. 
DATA 
DATA 
DATA 
DATA 

-85. 
-57. 
-36. 

______ DATA 36. 
DA TA 73. 

/~---
I 

'------· 
I 
1---------

DATA IOI. 
DATA 144. 
DATA 264. 
DATA 388. 
DATA I 688. 
.UE'CTN-- --16.6 

ELEV 
N VALUE 
SEGnNT 
OATA 
DATA 
DATA 
DATA 
0,\IA 
DATA 

.09 
2. 
-920. 
-837. 
-706. 
-587. 
-237. 
-128. 

917. 
913.3 
911.3 
qoq.1 
904.4 
905.6 
qQG .,5 
905.3 
901. 
8q6.8 
901. 
908.6 
908.8 
903.7 
906.3 
90'3.4 
915. 
2620. 
onn 
U 7 7 • 

.06 

920. 
917.2 
907.1 
906.1 
904.8 
907.6 

-1430. 914.4 -1405. 914. 
912. 
910.3 
904.1 
904.9 
905. 

-12os:-- 912.6 -1105. 
-905. 909.8 
-685. 904.2 
-385. 903.9 
-185. 904.9 
-ea. 901.9 
-44. 905.l 
-31. 898.6 
10. 891.6 
53. 903.7 
86. 910.8 
114. 9C6.5 
164. 905.7 
314. 907.2 
488_---- no.5 
740. 915.6, __ 
2500:---
ano:.. t 
7VV e ______ L • 

.09 

-805. 
-585. 
-285. 
-135. 
-60. 
-4 L. 
-9. 
30. 
65. 
86. 
112. 
214. 
364. 
saa. 
748. 

3. ___ 3. 
-920. 919.2 ____ qo4. 
-737. 914.1 -720. 
-676. 90,.6 -607. 
-387. 905.3 -287. 
-182. 905.2 -1s;. 
-112. g10.3 __ -96. 

,__ __ -- _ 901. 9 
902.7 
897.3 
699.1 
906.l 
910.B 
905. 
90'>. 8 
907.6 
912.1 
917. 
I• 

918.7 
911. 
904.2 
905.5 
905.7 
915.6 

WSP 
WSP 
WSP 
WSP 
t-lSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
I.SP 
WSP 

362 
363 
364 
365 
366 
367 
168 
369 
370 
371 
3 f2 
373 
374 
375 
176 
377 
378 
379 

WSP 380 
wsr 381 
WSP 382 
WSP 383 
WSP 384 
WSP 385 
WSP 386 
I/SP 387 
WSP 388 
WSP 389 
WSP 390 
WSP 391 
WSP 392 
WSP 393 
WSP 394 
WSP 195 
WSP 396 
WSP 397 
WSP 398 
WSP 399 
WSP 400 
~SP 401 
WSP 402 
WSP 403 
I.SP 404 
WSP 405 
WSP 406 
wsr 407 
WSP 408 
WSP 409 

rlSP 
W,P 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

4l0 
411 
lt 12 
4l3 
414 
415 
Sl6 
417 
418 

- - ---·-- - ·-·-----

-~--::-:_---- - -------· ----- ---

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

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

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

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

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

-- ---- ---·--------------------

' 

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

- --- -------

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

( 

l 

1· 

'-

t,: 

, . .. 

, 



• ---------------------- -- __ -_____ ----------------•-~ 
f----.....:.. _____ PAGE ____ g ______ _ 

[ ________ . CATA _______ -83. 916 .6 ____ .,-83. 916.6 ____ -73. ____ 913.4 ____ WSP 419 
'i DATA -66. 909.2 -59. 907.4 -53. 907.1 WSP 420 

t • DATA _ -47. 905.9 _____ -45. _____ 903.7 ___ -40. _______ 901. WSP 421 
, ____ 

-- - -- -- ---- -----DATA -35. 899. -20. 899. I 899.9 WSP 422 (" 

DATA 10. 899.5 ---- 19. 899.4 ___ 30. ______ 900.4 _______ WSP 423 ___ 
DATA 40. 901. 45. qo3. 51. 906.5 WSP 424 
DATA 58. 907 .2 ___ 69. 908 .5 __ _75. 910.2 __ WSP 425 ( 

I DATA 86. 910.7 97. 91 I .4 97. 911.4 WSP 426 
1---- CATA 121. 906.1 136._ 904.8 151. 906.4 WSP 427 

DATA 167. 906.8 180. 905.3 195. 905.6 WSP 428 
----------

r 
DATA 230. 904.7 260. 902.8 272. 904.2 W SP 429 
CATA 286: 9G7.8 322. 908.7 325. 908.6 WSP 430 
OATA 425. 908.2 525. 906.9 715. 908.2 HSP 4 31 ,. 

' OATA I 770. 910.2 770. 920. HSP 4 32 
-- -- -

" I 
I XSECTN 16.9 2390. 2300. I• WSP 433 

ELEV 923. 898.7 908. 1. 
- ------

WSP 
- ---- ~- -·-- --

1,34 
N VALUE .09 .06 .09 ------- --- ------ WSP 435 
SEGSENT 2. 3. 3. WSP 436 ! ________ DATA -775. 923. -775. 916.2 ----~762. 915.2 WSP 437 
DATA -667. 913.7 -577. 913. I -477. 914. HSP 438 

--------------
DATA -377. 913.9 -277. 912.9 -177. 911. 1 HSP 439 
DATA -167. 910.8 -157. 912.1 -143. 913.7 W~P 

-- -- -- --~-
440 

OATA -127. q16. -112. ___ 917.4 -98. 918.7 WSP 441 
DATA -91. 921.2 -91. 921.2 -84. 918.9 HSP 442 
DATA -78. 913 .6 -12. 911.2 -56. 910.6 WSP 443 I• 

'I DAT A -51. 907.9 -46. 9C5.3 -42. 902.7 WSP 444 
I 

DATA -38. 901.5 -32. 90C.7 -22. 899.8 WSP 445 -- ---

I 
DAfA 899.7 10. 899.7 19. 900.2 WSP 446 

' DATA 29. 900.8 38. 901.5 43. 902.5 WSP 447 
CATA 48. 905.3 57. 90~.9 65. 910. WSP 448 
CATA so. 915. ea. 915. 90. 914.2 WSP 449 ¼ OATA 103. 911.9 120. 906.6 220. 905.5 WSP 450 
DATA 320. 906.3 420. 907.8 520. 906.6 HSP 451 

I 
.---- ---- --- -

CATA 620. 907.2 720. 909.6 745. 910.5 WSP 452 ----------
I. I CATA 753. 912.5 851. ___ 916.7 903. 918.5 WSP 453 

DATA 1 903. 923. HSP 454 
XSECTN 17.2 2880. 2880, ___ 

. ------- - _ _1_ __ _1. WSP 455 l 
ELEV 920. 900 .1 910. 1 • WSP 450 
N VALUE .09 .06 .09 -------- HSP 457 __ !....._ ___ 

---- -----------~ SEG ~ENT 2. 3. 3. WSP 458 I, 
OAT A -1345. 920. -1345. 914.5 -1195. 916.1 WSP 459 
CATA -1045. 914.9 -64 5 • 914. 9" -- ----640. -------- ----- --------

915.3 W$P 460 
CATA -390. 915.8 -370. 914.7 ____ -315. 911.2 WSP 461 ,. 
DATA -299. 910.3 -265. 909.2 -235. 907.3 WSP 462 
DATA -190. 906.1 -eo. 907.1 -so. 917.9 WSP 401 -----------1-----
DATA -so. 917.9 -27. 904. ~22. 902.1 WSP 464 ! ' DAT A -17. 900.5 -10. 900.1 -s. 900.1 W SP 465 ---CATA 900. I 4. 9C0.3 10. 900.6 WSP 466 

' DATA 17. 901.2 21. 902.1 31. 902.3 WSP 467 --- - --------- - i, '1------ --- - ---
OAT A 38 • 905.7 46. 906.2 54. 907.4 WSP 468 • I 
DATA 67. 906.9 7 5. 907.2 88. 906.1 WSP 469 I ---------! DATA 128. 906.3 148. 909.) 161. 909.5 WSP 470 " • DATA 161. 909.5 201. 908.8 261. 908.6 WSP 471 
CAT A 331. 908.2 361 • 908.5 436. 907.1 WSP 472 
CATA 496. 909.7 501. 910.7 506. 913.4 WSP 473 - ------- ---- - t ------- - --------

706. 914.3 WSP 474 ------ ------DATA 53 l. 913. 5 606. 913.1 
DATA 806. 915.4 906. 915.8 1006. 915.3 WSP 475 ------- - -- - ---··--- ---- - 6' 



' , ___ _ 

: .. 
I 
I •-- -,--~--- _?_~GE ____ 10 __________________ _ 

i ,---

f--- -- - -

r------

' I 1----

' ' ,-

OATA 1106. 
CAT A r-1231. 
XSECTN 17.6 
ELEV 926. 
N VALUE .09 
SEG~ENT - 2. 
CATA -1197. 
DATA -849. 
DATA -654. 
CATA -451. 
DATA -183. 
DATA - ----- -76. 
r.ATA -59. 
CATA -47. 
DATA -18. 
CAI A -5. 
CATA 10. 
DATA -------30. 

DATA 51. 
CATA 67. 
DATA 101. 
OATA 192. 
OATA 2"31. 
CATA----- 286. 

912.9 
----917 .4 

4110. 
900.2 
.06 

1216. 913.5 1226. 916.6 WSP 
1231~.---920.~---- --------- - ------WSP 

4110. 1. WSP 
910. ---1~-- --- - - --- -- -- ~- WSP 

.09 WSP 
3. ----3:---- ------ --- --- WSP 

926. -1197. 924.5 -969. 920.6 WSP 
919.6 -799. -- 918.2 -----774. 918.7 WSP 
917.B -604. 917.7 -481. 915.5 WSP 
911.6 -444. 911.7 -344. 910.1 oSP 
909.6 -163. 908.5 -148. 909.4 WSP 
909.5 -----76. 909.5------61. ----- 900.5 WSP 
907.2 -56. 906. -54. 907.1 WSP 
908.4 ---30. ---907.9---33. 906.7 WSP 
904.B -15. 903. -10. 900.2 WSP 
900.4 900.5----5. - ----- 900.4 WSP 

900. 3 15. 903. 20. 907. 8 WSP 
910.7 37. ---912.6 45. ----915.6 ____ WSP 

917.8 SB. 918.7 58. 918.7 WSP 
915.2 75. 912.6 85. 908.9 WSP 
908.2 136. 907.9 162. 90A.3 WSP 
908.9 208; ---- 909.2 220. 911.3 WSP 
914.7 241. 91609 256. 917.2 WSP 
917.B 334.---- 915.3 411. 915.l WSP 

DATA l 476. 916.4 476. ___ 926. WSP 
XSECTN 17.B 730. no. 1. wse 
ELEV 923. 903. 9•

0
1
9
1. ___ 1. ___ \.ISP 

N VALUE .QB .06 WSP 
SEG~ENT 2. 3. WSP 
CATA -644. 923.------ -644. 920.l ____ 594-;----919: wSP 

DATA -558. 916. -545. 912. -541. 911.5 wsr 
DATA -528. 910. 7 -522.---909.f----477. 909.6 WSP 
CATA -427. 911.2 -377. 911.3 -327. 910.5 WSP 
DATA -277. 912.l -222. 912.5 -172. 912.2 WSP 
DATA -165. 911.5 -160. 912.5 -IJB. 912.1 wsr 
DATA -BB. 912. -Bl. 913.7-----70. 914.9 t;SP 
DATA -61. 916.9 -61. 916.9 -56. , __ 9l4.2 WSP 
DATA -47. 912.9 -40. 912.4 -29. 907. WSP 
0ATA -20. 905.7 -16. 90"3.9 -10. 90"3. WSP 

! , DATA 903.1 5. 903.1 10. 903.2 WSP -----~-c•1• ___ 1s. 904.2 10. ___ 904.7 20. 905.7 wSP 
CATA 26. 911.3 37. 911.9 41. 914.2 wsr 

1------- DATA ___ 56. ___ 916. 66. ___ 916.2 66. ___ 916.2 WSP 
DATA 97. 911.3 110. 911.8 135. 911. ---WSP I 

1--
L 

.1 
1--- -
' 
I 
I J- -----

DATA 163. 912.5 174. 912.4 180. 910. WSP 
DATA 185. q[2.4 20b. 913. 2i4. 913.2 WSP 
DATA 272. 915.2 282. 915.3 292. 913.I WSP 
CATA----- 392. - -- 911.9 715. 916.7 765. 916.8 wsa 
DATA l 815. 918.3 915. 919.6 915. 923. WSP 
XSECTN 17 .9 90. 90. 1. WSP 
El rv 975. fJ0 1t.7 912- 1. W<;.P 
N VALUE .09 .06 .09 WSP 
SEG~ENT 2. 3. \,SP 
OAIA -700. 925. -700. 922. -628. 919. WSP 
DATA -528. 916.5 -428. 913.3 -328. 911. WSP 

-- . -- ·-- ------------

- - ------
- ---- --- • ---- - 4~ - --------

476 
477- - ------------------------

478 
479 
480 
481 
482 
483 
484 
485 
486 

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

487 -----------------------
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 

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

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

-------- ----------•----- ---

516 ------------------------517 

518 ----------------------519 
520 
521 
522 
523 
524 
525 
576 
527 
528 
~29 
510 

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

1 
' 
' 

VAT.A -2LH. 912 .. 8 -128. 914. -12a. 9ll,. W!.-1' ~Jl 
DATA -65. 913.7 -45. 912.6 -25. 905.7 WSP 532 I-------- - --- -- ------ -------·---- -----·----- ----
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( 

L, 



. 1-·---- -•-- ------ --• ----·----·--------~ 

, I •-· ----------------- ------ ----

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

·), _____ _ 
' 

I-
I ____ _ 
I 
I 

,/1----
; I , ___ _ 

1,--
i 1-------

,·----· 
I 
/ ___ _ 
I 

i-- - ----. 

' I ____ _ 
I 

'• 
i 
! 

' ., : 
.. ,.---
.' 

I 

! 1----------------

L_.. ____ _ 

P~GE __ l_l __ _ ---- ---· -~- --- ----
-19. 904,7 904,8 17. 905,2 WSP 533 DATA 

DATA 
CATA 
DATA 
DATA 
UATA 
OATA 

--20. -···--·905. 7·---26, 908·. 7----,,5·.----- 911.· --WSP 
534 ____ _ 

72. 913,8 72, • 913,8 172. 914,9 WSP 
272. 914,9 372;----914,5 t,72. 915,7 WSP 
572. 917,l 672. 917,5 772. 918,3 WSP 
872. 919. 972. 919, 1072;--·919.9 WSP 

535 
536 
537 
5 38 

··-·--··· ---- ---- - '----- ----

8R I CGE' 
COEF 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

l 1150, 922. 1150_. ____ . __ 925, _____ WSP 539 .. •-·---· ----------------------
18 90. 90. wSP 540 

. CAlA 
l"'t AT II 
l.,IM IM 

DATA 

1 

DAT A 
DATA 2 
XSECTN 
ELEV 
N VALUE--· 
SEG•ENT 
CATA 

26. 
56. 
-820. 
-628. 
-328. 
-za. 
72. 

672. 
972. 
1150. 
18.1 
925. 
.oe 
2. 
-100. 

DATA -528. 
CATA -22B. 
DATA -65. 
DATA -19. 
DA lA lO. 
CATA 72. 
DATA 272. 
DATA 572. 
CATA 872. 
DATA -c· 1150. 
XSECTN 18,7 
ELEV 925.0 
N VALUE O.OB 
SEG•ENT 2. 
DATA -812, 
DA TA -692 • 
DATA -392, 
QATI\ -110~ 
DATA -66. 
CATA -25, 
DAT A O • 
DATA 25. 
DATA 155. 
DATA l 455. 
XSECTN 18 .a 
ELEV 925. 
:-.,: VALUE .06 
SEG~ENT 
DATA 
UATA 
DATA 

2. 
-812. 
-692. 
-392. 

.. 6 
912.8 
905 • 
906 .. 5 
925. 
919.2 
917.l 
917.l 
917.1 

919. 1 
920.7 
925. 
2118. 
904.7 
.06 

925. 
916.5 
912.B 
911. 7 
904.7 
905.7 
913,8 
914.9 
917.1 
9 lQ. 
922. 
500. 
904,7 
0.06 

925 .o 
920.8 
915.8 
913.) 
918.2 
911.2 
905.0 
910.6 
919.J 
921 .4 
750. 
904.7 
.04 

925. 
920., 8 
915.a 

1. WSP 541 
903.i---·-·16. ----------·----· 

36. 904.9 51. 
903,9 
905,2 
912,8 .. 
920,5 
917,7 
916,5 
916.9 
911-1 

WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

542 
543 
544 
547 
548 
549 
550 
551 
5S2 
553 
554 

---·--·---··-. -·--·· ----------------
56. 912.8 
-820. 922. -728. 
-528.--- 918,4 -428.--- ---··-------------· ---------------

-228. 916.7 -128., 

112 • 
I.-,, "I 
-, I£• 

772. 
1072. 

917.1 28. -··--
917.2 272. 
,.,. ........ ----
'1Ll•t:.. J(~• 

919.5 
921.1 

en. no.2 
1150.--· 922, l 

912. ___ l. ---------·-·· ·--· ,09 
3. 
-700. 
-428. 
-128. 
-45. 

922. -628. 
913.3 -328. 
914. --·-·-12B. 
912.6 -25. 
904.8 17. 

26. 908.7 4C. 

. _______ WSP 
919, WSP 
911 • W~P 
914. WSP 
905. 7 wSP 
905,2 ___ WSP 

911. WSP 

. •----------------

------· ------- ---------------

----- ---------
f 

5 55 
556A 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
570A 
5708 
570C 
570D 
5"70E 

-- - --------------
72. 913,8 172. 
372. 914.5 472. 
672. 917.5 772. 
972. Ql9. 1072. 
1150.---·925. 
500. 
914. o·-----·1. o 
0.09 -~---- --
3. 
-612. 
-592. 
-310. 
-78. 
-48. 
-23. 
19. 
55. 
255. 
520. 
750. 
914. 
., 06 
3. 

922 .9 
9 l 9. l 
913.l 
915~4 
917.5 
907.3 
905.4 
919.9 
919.2 
922.6 

1. 

-792. 
:_492. 
-210. 
-66= 
-30. 
-8. 
23. 
55. 
355. 
520. 

-8 [2. 922.9 -792. 
-592. 919.1 -492. 
-310,, 913,l _____ ::-210. 

914.9 WSP 
915,7 WSP 
918.3 WSP 
919.9 HSP 

!........._ ___ 1. 

922,6 
917.B 
912,9 
916=2 
913 • 8 
90-4 • 7 
907.l 
Yl9.9 
919.9 
92~.o 
1 • 

922,6 
917.8 
912.9 

WSP 
WSP 
WSP 
WSP 
WSP 
WS'? 
WSP 570F 
WSP 570G 
1-i!SP 570H 
WSP 5701 
WSP 5870J 
WSP 570K 
WSP 5fUL 
WSP 570M 
WSP 570N 
WSP 571 
WSP 572 
WSP 573 
WSP 574 
WSP '>75 
WSP 5 76 
WSP 5 77 

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

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

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

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

-----·--·-------------·---·-----

r 

( 

., 
.. 

' 
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1, ! 
L-------, 

DATA -:110. 913.3 -78. 91_5_.4 -66. 918.2 WSP 578 _______________________ _ 
DATA -66. ---918-.2--·-=48·. 917.5 -30. 913.8 WSP 579 

DATA -25. 911.2 -23. 907.3 ___ -8. _____ 904.7 _______ WSP 580 --------------------~-----
DATA 905. 19. 905.4 23. 907.l WSP 581 
CATA 25. _____ 910.6 55. 919.9 55. 919.9 WSP 582 _________________________ _ 
DATA 155. 910.3 255. 919.2 355. 919.9 WSP 583 
DATA l 455. 921.4 520. ____ 922.6 ____ 520. 92~. WSP ~84 
XSECTN 18.9 100. 100. 1. WSP 585 
ELEV 925. 904.7 914. ___ l. _____ hSP 586 
N VALUE .06 .04 .06 WSP 587 
SEG~El'H ___ 2. 3 WSP 588 _________________________ _ 
DATA -812-.--925.-----812. 922.9 -792. 922.-6---·wsP 589 

'------- _DATA ______ -692. 920.8 -502. ____ 919.l -492. 917.8 WSP ~?O ________________________ _ 
OATA -392. 915.8 -310. 913.1 -210.----912.9-- WSP 591 

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

I 
• I ,:------
' ' 

' 1--------

I , ___ _ 
? l 

,----- ----

' ' 1----·· 

! 1· ----- ---

• I 

i-------

i ,------
! 

.1------·-
i ,-------

DATA -110. 913.3 -78. 915.4 -66. 918.2 I/SP 592 
DATA -66. 918.2 -48. 917.5-------30. - ·-·- 913.8 WSP 593 
DATA -25. 911.2 -23. 907.3 -8. 904.7 WSP 594 
DATA 905. 19. 905.4 23. --- . 907.1 ·---· WSP 595 
DATA 25. 910.6 55. 91~.9 55. 919.9 WSP 596 
DATA 155. 919.3 255. 919.2 355. 919.9 WSP 597 
DATA 1 455. 921.4 520. 922.6 520. 925. WSP 598 
BRICGE 19 100. 100. WSP 599 
CDEF .8 .6 .8 1. WSP 600 
DATA 910.5 ---907.5 10. 906.9 WSP 601 
DATA 20. 906.6 30. 906.8 40. 906. 7 WSP 602 
DATA 1 48. 906.5 48. 918.5 918.5 WSP 603 
DATA -434. 927. -434. 919.7 -426. 919.8 WSP 605 
DATA -326. 919.5 -226.-·--919.7------126; ----·920.6 WSP 606 
CATA -26. 921.6 921.8 26. 921.8 WSP 607 
CATA 126. 921.3 226. 921. 326. 921.4 WSP 608 
DATA 426. 922.4 526. ___ 924.3 600. _______ 926.4 WSP 609 
DATA 2· 600. 927. WSP 610 
XSECTN 19.1 380. 380. 1. WSP 611 
ELEV 932. 906. 915. 1. hSP 612 
N VALUE .06 .04 .06 WS? 613 ---------SEG•ENT 2. 3. WSP 614 --••------------------------
DATA -934. 932. -934. 927.1 -834., 927.2 WSP 615 
DATA -826. 925.7 -786.-----924.3 ---780~ ---· 924. WSP 616 
DATA -777. 924.6 -772. 924.5 -760. 924.2 WSP 617 
DATA -748. 923.8 -736. 925.3 ····---718. 925.3 WSP 618 
DATA -708. 923.3 -562. 920.6 -512. 920.3 WSP 619 
DATA -412. 918.7 -312. 916.9 -262. 916. WSP 620 -·--· - -·-·---------------
DATA -212. 916.2 -146. 914.4 -96. 914.9 WSP 621 
DAH -81. 916.4 -69. 918.4 -58. 919. hSP 622 
DATA -58. 919. -31.5 914. -23.5 912.4 WSP 623 
DATA -22.5 908.3 -19.5 908. -16.5 '107.1 WSP 624 --- ---- ------ --- -- ------. 
CATA -13. 906.1 906. 13. 906.9 WSP 625 
CATA 21. 908.6 25. 911.6 80. 925. WSP 626 ··---- --··-·· ----------------
DATA 104. 925.9 104. 925.9 117. 927. WSP 627 
DATA 340. 926.l 384. 927.3 391. 925. WSP 628 
DATA 521. 924.9 529. 927.4 539. 927.6 WSP 629 
DATA 551. 925., 565. 927.2 580. 928.4 WSP 630 
DATA 587. 925.4 598. 924.8 611. 930.8 WSP 631 
DATA ----1 - 611. 932. ----- WSP 632 ----- -- ---
XSECTN 19.2 139C. 1120. 1. hSP 633 
ELEV 932. 906. 916. 1. WSP 634 
N VALUE .1 .08 .1 WSP 615 
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SEG•ENT 2. 3. 
DATA -934. ---932. -934. 927.1 -834. 927.2 
DATA -826. 925. 7 -786. 924.3 -780. 924. 
DATA --777. 924.6 _____ -772. 924.5 -760. 924.2 
CATA -748. 923.8 -736. 925.3 -718. 925.3 
CATA -------708. 923.3 ---562.---920.6----512. 920.3 
DATA -412. 918.7 -312. 916.9 -262. 916. 
DATA -212. 916.2 -146.---914.4 -96. 914.9 
OAT A -8 l, 916~4 -69~ 918~4 -58~ 919. 
CATA -58. 919. -31.5 914. -23.5 912.4 

636 
637 
638 
639 
640 
641 
642 
643 
644 
645 

·-----------------------------

·--- -·-------- -----------~----

DATA -22.5 
DATA --------13. 

908.3 -19.5 908. ___ -16.5 907.1 
906.1 906. 13. 906.9 

WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSD 
YISP 
WSP 
WSP 
WSP 
~SP 
WSP 
WSP 
WSP 
WSP 

646 ---
647 

DAT A 21. 908.6 25. 911.6 80. 925. 648 
OAT A L04. 925.9 l04. 925.q l l 1'. 

391. 
53~. 
580. 
611-

'12?. 
925. 
927.6 
92d.4 
':130.8 

64'i 
DATA 340. 926.1 384. 927.3 650 
DATA 521. 924.9 579. 927.4 651 
DATA 551. 925.3 565. ___ 927.2 652 
DATA 587. 925.4 598. 924.8 6~3 
CATA _l 
XSECTN 
ELEV 

611. 
19.9 
910. 
• 1 N VALUE 

SEG•ENT 2. 

932. 
140. 
904.3 
.OB 

CATA -·· -597_-----930. 
DATA -576. 921.9 
DATA -545. 916.4 
DATA -335. 914.9 
DATA -209. 922.5 
DATA -161. 922.2 
CATA -132. 914.4 
DATA -46. 915.8 
DATA -18. 909.l 
DATA 904.3 
CATA 18. 909.l 
CATA 34. 914.8 
DATA 
DATA 
CATA 
DATA 
DATA l 
HRIDGE 
C0EF 
DATA 
DATA 
DATA 

406. 
506. 
5 B 1. 
600. 
20 
• 6 

16. 
26. 

DATA 41. 

917.2 
920.3 
923. 
924.9 
929. 7 
180 • 
.6 
915.2 
907.4 
905.9 

DAU _____ 61. ---- 912. 
DATA 1 
OAT A _______ -885 • 
CATA -685. 
DAfA -385. 
CATA ·85. 
DATA 35. 
DATA 2~5. 
r:hTII 2 SA"i .. 
XSECTN 20. I 
ELEIJ 926. 

915.2 
928. 
922. 3 
912.4 
922. 7 
972. 7 
922.1 
97?.l 
l34C. 
905.7 

140 • 
916 • 
• 1 
3. 
-597. 
-568. 
-535. 
-235. 
-191. 
-156. 
-112. 
-29. 
-13. 
10. 
22. 

1. 
1. 

WSP 
92!f.6 -505-;,---n1·.e-- wsP 
919.4 -560. 918.9 WSP 
915.6---.:435_----915.l WSP 
916. -215. 921.8 WSP 
922.6 -171. 922.2 WSP 
921.4 _____ -143. 920.5 WSP 
914.6 -46. 915.8 WSP 
911.6 -23. 910.6 WSP 
910.4 -8. 904.9 WSP 
905 .6 13. 907. wSP 
914.6 22. 914.6 WSP 

_____ 914.6 ______ 234. 915.3 WSP 

654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 

917.7 WSP 671 
___ 471. ___ 921.l ____ 48b. __ t._._ 922.7 _____ WS? b72 

536. 925.6 569. 924.9 WSP 673 
588. ______ 923. 7 _____ 592. ·····-· 926.2 .... WSP 674 
600. 930. WSP 675 
180.___ ______ WSP 676 
.7 1. WSP 677 

___ 907.4 12. ____ 907.4 WSP 678 
20. 906.5 24. 90!J. 7 WSP 679 

906.7 ~-~- .:,o. WSP 680 
53. 912.3 56. 912.5 WSP 681 

WSP 682 
WSP 683 

___ 65. ____ 911.2 __ . 65. ___ 915.2~---

-885. 
-585. 
-285. 
-35. 
85. 
385. 
"iO"i,. 

1340. 
916. 

922. 7--·785, ___ 922.5 __ -- WSP 685 
922.4 -485. 922.3 WSP 686 
922.5 -105. 922.6 WSP 607 
922.6 922.8 WSP 688 
922.7 185. 922.4 WSP 6P.9 
922. 
9?A. 

1. 
1. 

W~P 690 
wc;r r,91 
W~P 692 
WSP 693 
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!-------

' \-:-----
1-----
1 ___ _ 

I 

. ' 
I 1-- -- ---

i---- ----
! __ 

I 
I 
[ ____ _ 

__ N VALUE 
SEG~ENT 
DATA 
CATA 

.09 ______ .06~-------09 ____________ WSP 694 
695 
69b 
697 

---- ------- --------
2. 
-438. 
-348 • 

DATA _____ -14B. 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
XSECTN 
ELEV 
N VALUE 

·seG~ENT 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
CATA 
DATA 
DAT A 
DATA 
ORICGE 
CDEF 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 

i 

1 

-66. 
-19. 
-5. 
17. 

104. 
137. 
437. 
597. 
20.9 
935. 
.09 
2. 

__ -472. 
-356. 
-162. 
-52. 
-38. 
-21 • 
-6. 
9. 
29. 
48. 
208. 
415-
482. 
497. 
520. 
555. 
588# 
638. 
1073. 
1492 • 
21 
.9 

63. 
75.l 
108.l 
158. 
162. l 
232.5 
242.5 
325.6 
381.8 
414.B 
449.8 
485.2 
519.3 
568.8 
572.9 
627.8 

3. 
926. -438. ___ ._922. -418. 
916.3 -248. 915.---:.148. 

919.l 
915.l 
Ql7.6 
910. 
906. 7 
906.6 
913,5 
922,5 
914. 7 
917. 8 
924.l 

916.6 -82. 915.1 -66. 
917.6 -so. 916.7---:.3 •• 

__ 910,7 ____ -17. ___ ._ 909, -ll. 
906.l 905.7 9. 
908,3 18. 909, 2R. 
917,6 
922,6 
<Hs.e 
921. 
925,4 
400. 
907,4 
.06 

935. 
919,8 
920.9 
923, 8 
918,1 
910.6 
907.8 
908. 
916.4 
922,B 
915 ,.6 
917 • 
920,3 
920.7 
917. 
921. 7 
920#9 
919,.6 
921.4 
924. l 
400. 
.6 
951. 
920,.4 
949.2 
911.8 
913.a 
915.6 
916,8 
916,7 
947. l 
916.2 
946,3 
920.7 
945,.3 
920.2 
919.0 
920 .. 
942.8 

44. 
100. 
237. 
537. 
597. 
400. 
916. 
.09 
3. 
-472. 
-257. 
-15 2. 
-46. 
-29. 
-15. 

12. 
35. 
93. 
211. 
422, 
484. 
502. 
540. 
575. 
593: 
112. 
1275. 
1702. 
400. 
.8 

917.6 
92) .8 
914.9 
923,3 
926. 

1. 

94, 
128. 
337. 
577. 

927. 5 -442. 
919.6 -167. 
921. 7 ____ -60. 
922.4 -46. 
913.8 -25. 
909. -10. 
9C7 .4 3. 
910 .2 28. 
917.l 48. 
922.2 132. 
916.5 325. 
916.5 t.79. 
920.2 4e8. 
919.5 512. 
920 .5 549. 
921 .9 578. 
922:5 628: 
922. 869. 
919.6 1375. 
930.6 1880. 

l. 

1. 

923. 9 
920. 
923. 2 
922.4 
913. 5 
908. 2 
907.9 
910.6 
922.8 
916. 8 
915. 5 
916. 2 
920.6 
91 7. 
921, I 
92 I. I 
92!:6 
922.4 

,--- 920.6 
935. 

___ 949. 5. __ ------ 949. 
71. 919.2 
75.I 918.5 
133.f~--9• 7.2 
158. 948.7 
170. 917.7 
232.5 948.5 
321.5 916.7 
325.6 916.7 
404.8 
414. 8 
468. 8 
489.3 
532.3 
568.8 
SiJl't. 8 
572.9 

917. 
917.4 
917.7 
945.2 
920,3 
943.7 
921. 3 
943.6 

71. 949.4 
94.l 916.4 
145. f--- 909. 3 
162.l 948.6 
210. 916. 7 
242.5 948.5 
321.5 947. l 
336.3 9lb.8 
404.8 946.5 
421.8 917.8 
485.2 9lb.3 
489. 3 916. 
541.3 919.5 
572.9 943.6 
627.8 93<J.2 
568.8 943,7 

-- -- ----- --- --- --- ________ , ___ _ 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
HSP 
WSP 
WSP 
.. s p 
WSP 
HSP 

698 ------- --- _ ------ -----------

HSP 
WSP 
HSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
wsv 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

-- WSP 

699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
113 
114 
715 
716 
717 
718 
71q 
720 
721 
722 
723 
724 
725 
726 
727 

~SP 728 
WSP 729 

·--- --------- ---- ----------------

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

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

, 
-----

WSP 730 _____ ,. __________________________ _ 

WSP 731 
WSP 732 
SSP 733 
WSP 734 
WSP 735 
WSP 736 ___________ _ 
•SP 737 
WSP 738 
WSP 739 
WSP 740 
WSP 741 
WSP 742 
WSP 743 
l<SP H4 
WSP 745 
WSP 746 
WSP 747 
WSP 748 
WSP 749 
WSP 750 

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

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

r 
\ ' 

( 

( 

( 

~-

.._, 

1,.: 

0 
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~------'-------P-AGE __ l5-__________________________________ _ 

DATA 489.3 --- 945.2 __ 485.2 945.3 414.8 ___ 9_46.3 WSP 751 ' DATA 404.8 946.5 325.6 947.l 321.5 947.l WSP 752 
'i DATA --- . -- 242.5 ____ 948 .5 ____ 232. 5 ____ 948 .5 ___ 162. l ____ __ 948.6 ____ WSP 753 

CATA 158. 948.7 75.l 949.2 71. 919.2 aSP 754 • DATA _____ l __ 951. __ WSP 755 
DATA -314. 955. -239. 954 • - l56. 953. WSP 757 
DATA ______ -so. --- 952.5 ---1. ---- 951.5 ---91 • 950.5 ___ WSP 758 (' 
OAlA 2 171. 949.5 250. 948 • 314. 947. WSP 759 
XSECTN ____ 21. 2 ______ I 740. ___ 1740. ___ 1. . _ __ WSP 760 
ELEV 935. 907 .4 916. 1. WSP 761 (' 
N VALUE .06 .06 .06 ----- WSP 762 
SEG~ENT 2. 3. WSP 763 
DATA -- -472. 935. -472. 927 .5 -442. ___ 923.9 ___ kSP 764 ( 

· I OAlA -356. 919 .s -257. 919.6 -167. 920. WSP 765 
t,. DAlA -- ___ -162. 920.9 -152. 921. 7 -60. ----- 923.2 ____ WSP 766 

DATA -52. 923.8 -46. 922.4 -46. 922.4 WSP 767 ' _ CATA -38. ___ 918.l ______ -29. 913.8 ___ -25. 913.5 __ WSP 768. 
DATA -21. 910.6 -15. 909. -10. 908.2 WSP 769 
CATA -6. ___ 907.8 907.4 3. 907.9 ____ WSP 110 
CATA 9. 908. 12. 910.2 28. 910.6 WSP 771 
DATA 29. 9 l6 .4 35. --- 917.J 48. 922.8 WSP 772 
DATA 48. 922.8 93. 922.2 132. 916.B WSP 773 ' ( 

i 
CATA 208. 915.6 277. ----916.5 325. 915.5 WSP 774 
DATA 415. 9 L7. 4 22. 916.5 478. 916.2 WSP 775 

-I DATA 482. 920.3 484. 920.2 488. '120.6 WSP 776 - --- - - --- -- ---- ------
! DATA 497. 920.7 502. 919.5 512. 917. WSP 171 \' OATA 520. 917. 540. 920.5 549. 971.1 WSP 778 
i DATA 921.7 575. 921 .9 578. 921.l kSP 

- - -- - -- ----- -555. 779 
DATA 588. 920.9 593. 922.5 628. 921. 6 WSP 780 
DATA 638. 919.6 112. 922. 869. 922.4 HSP 781 

-- OATA 1073. 921 .4 1275. 919.6 [375. 920.6 WSP 782 - ----- '" I DATA i 1492. 924.1 1102. 930 .6 1880. 935. HSP 783 

Is---- XSECTN 21.s 240 • 240. I. WSP 784 
- - --- - - . ---- ---- --- ----- --- ----------------ELEV 931. 908.2 916. !. WSP 785 I.., I N VALUE .08 .06 .05 kSP 786 ,_ ----- --- --- -- -- ---- ------- ----------- -SEG~ENT 2. 3. WSP 787 

DATA -646. 931. -646. ----930.6 -625. )_ 930.4 --- WSP 788 -- ------ .. 
DATA -525. 92?.4 -510. 927 .l -480. 927 .2 WSP 789 

i. CATA -- -420. 926.4 -369. 925.9 -357. 925. 5 HSP 790 -- --------- --- - -- ------ -----924.4 924. -291. 925. 7 WSP 
~ DATA -349. -34 I. 791 "-· CATA -209. 925 .8 -204. ----· 926.8 :-195. 926.2 WSP 792 -·---- -------DATA -162. 927.5 -14 5. 92 1 ... 8 -135. 924.9 liSP 793 

1:ATA -125. 918.! -115. 918 .4 -101. 918. 7 WSP 794 ------ .... DATA -98. 919.8 -88 • 919.4 -84. 92 l. 4 WSP 795 
DATA -78. 924.5 -73. 925.9 -67. 925.6 WSP 796 ------ -- -------- - ---------- ---- --

919.2 918.5 -36. 918.5 HSP 797 DATA -43. -36 • ,.,, 
DATA -17. 909.l 908.7 s. 908.2 WSP 79A 
DATA 22. 911. I 32. 918.4 32. 91~.4 wsr 799 
DATA 46. 919.! 52. 920.7 138. 922.2 1,SP 800 ---~------ -... 

' DATA 190. 921 .9 240. 922. 290. 921.4 WSP 801 I DATA 390. 921.8 4 50. 922.3 457. 921. 6 WSP 802 ' ' ' 1----- -- - ------- ---~- -- -------- --DATA 466. 922. 467. 921.3 4 72. 921. 8 HSP 803 I:. DATA 480. 92 I. 7 482. 921 .4 488. 922.6 ws 0 804 --------
CATA 506. 922.5 518. 923.4 528. 921.7 WSP ~05 

, DATA 557. 922.9 596. 924 .6 650. 924. 4 kSP 806 
-- - ------ - - -- ------ - ------------- C 

' 
CATA l 750. 925.7 865. 92U.5 e65. 931. WSP 807 

1------- BRIDGE_ 22 10. 10. --- WSP ~08 ---- ----------- ------·----·------
'1 
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PAGE _16 ____________ _ 

COEF ___ .8 -- .b ___ -- __ .a 
DATA -27.5 912.4 -22.5 

1. 
909.4 

___________ WSP 
-12.5 909.4 WSP 

809 --------------------
810 

DATA 12.5 -- 911. ____ 22. 5 ____ 910.8 ___ 27. 5 
DATA 12.5 920.3 -2.5 922.3 -12. 5 

_____ 912. _____ WSP 
920.5 WSP 

Bl! 
812 

----- -----------
DATA .•. 1 _ -22.5 _916.2 ___ -27.5 ___ 912.4 ______ •·····- WSP 013 -----··-··--- -------------
DATA -875. 940. 
DATA -715. -- 926. 
DATA -367. 922. 
DATA =87. 923. 
DATA 137. 92 3 .3 
OATA 537. 926 .a 
DATA 2 BOO. 940. 
XSECTN 22.1 1570. 
ELEV 936. 909. 
N VALUE .QB .06 
SEG~ENT 2. 
CATA __ -1127. 936. 
CATA -i090. 93i.a 
DATA -905. 927.3 
DATA -824. 929.4 
DATA -562. 928.2 
DATA -333. 927.7 
or. TA -204. 923.5 
CATA -76.5 921.5 
DATA -19.5 911.1 
DATA -7. 909. 
DATA 12. 909.3 
CATA 26. 915. 
CATA 59. 923.2 
DATA 289. 924.1 
DATA 459. 920.8 
DATA 507. 921.5 
DATA 537. 921.5 
DATA 656. 926.3 
CATA 836. 929.4 

-875. 928.9 -815. 
-615. -- -·- 924.6 ---- -440. --
-267. 921.8 -16 7. _,o on L ,u -.,<.J. -,, 4- ..J •U JO• 

237. 924 .1 337. 
637 • 927 .3 777. 

1570. --------

922. 1. 
• 1 -- ----- ---•---
3. 
-ll27. __ 935.4 ____ -1097_. ____ 
-1005. 930.5 -995. 
-901. 928. -851. 
-789. 930.l -669. 
-556. 927. I -438. 
-305. 926. 7 -290. 
-129. 922.9 -76.5 
-46.5 920.5 - 30. 5 
-15. 909.7 - l l. 

909.2 4. 
15.5 909.7 19.5 
34. n0.2 5 2. 
59. 923.2 189. ----
42C. 922.1 4 26 • 
462. 92t .3 487. 
509. 922.5 529. 
54l. 924.9 556. 
711. 927. 7 36. 
678 • 931 .3 902. 

927.7 
921.9 
921.B 
on 0 
-,, '-.,. <,J 

925.1 
928.9 

1. 

933.1 
928.2 
928. 
929.2 
927.9 
924.9 
921. 5 
918.B 
909.1 
909.3 
911. I 
921.4 
922.5 
92 I. 3 
921. 
922.6 
924. 1 
927. 8 
931.7 

WSP 
WSP 
WSP 
uc-n nor 

WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
W~P 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

814 
815 
816 
817 
e18 
819 
e20 
B21 
822 
023 
824 
225 
826 
827 
826 
829 
630 
831 
832 
8}3 

834 
835 
836 
837 
839 
840 
841 
842 
843 
844 

UAfA 1 908. 930.8 916. 93C.9 916. 936. ~SP B45 

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

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

--- --- -----
XSECTN 22. 7 580. 580. ___ __, ___ 1. WSP 846 ______ . 
ELEV 935. 909.8 922. l. WSP 847 
N VALUE .08 .06 .oe --- _ ----- WSP 8 11-8 
SEG~ENT 2~ 3~ WSP 849 
DATA. ___ -981 •.. __ 935. ______ -q81. 934.7 ____ :-849. 931.9 WSP 850 
DATA -649. 929.9 -423. 928.7 -396. 929.6 WSP 851 
CATA -342. 929.2 -280. 925.3 -144. 925. WSP 852 
DATA ----. -138. --- 924. --- -129.---924.8----120.---924. 1---- WSP 853 
DATA -40. 925. -35. 925.5 -35. 925.5 ~SP B54 ____________________________ _ 
DATA -15. 912.4 -13. 911.4 -10. 911.2 WSP 855 
CATA _____ -5. 910. ____ 909.8 5. _____ qll. WSP 856 
DATA 15. ql2.4 Jq. q\3,b 24. 914.4 WSP 857 
CATA 40. 914.4 53. 919.5 67. 921.9 WSP 859 
DATA 76. 926.5 76. 926.5 87. 929. WSP 860 
D/\TA 108. 921.8 113. 92'?.4 114. 918.4 WSP eol 
oArA 181. 918.4 203. 921.5 212. 923.l W,P 802 

'------- DA TA ____ 24 I. ______ 923.2 ___ 247 •----· 922 .3 ___ 254. ____ 923.3 _______ ,SP D63 
CATA 261. 922.2 318. 922.5 321. <;?1.9 W,P 864 
DATA BO. qzl.8 335. 922.2 358. 922.4 WSP Ob~ 
UAIA J73. 92.3.3 .3U5. 9t.l..4 40~. 9,U.2 W~._, Ub6 
DATA 486. 924.4 488._ 925.3 512. 929.3 WSP 867 -- --~--------------
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DATA I 
XSECTN 
ELEV 
N VALUE 
SEG~ENT 
DATA 
DATA 
DATA 
CATA 

522., ___ 931_.5 ____ 531_., ___ 93_3_.I 531. ______ 935.. .. WSP 
22.9 60. 60. l. WSP 
935. 910.6 922. ol. _______ .. -·----· WSP 
.08 .06 .07 WSP 
2. 3. ~---.c~---- ____ WSP 
-1034;--·935. ·-·--··-1034. 933.8 -934. 932~1··-- WSP 
-864. 930.3 -638. 928.3 -538. 926.3 WSP 
-454. ---926.7 ____ -434.·~-925.8·---409.-----926.2-·- WSP 

=319. =239. -'11".ln 
- .l.:1"7• 

,,.....,.,_ " 
"7£0• .I. WSP 

DATA -34. 
DATA ·---··-12. 
DATA 

926.7 
926 .3 
913.2 
910. 7 
913.2 
925.4 
924.2 
926.6 
60. 
.6 
922.8 
912.4 
913.6 
922.8 
932. 
929.1 
926.4 
926.4 
926.6 
930.4 
160. 
910.6 
.os 

-34. 
-10. 
2. 
14. 
72. 
103. 
183. 
60. 
.8 

926.3 
911.6 
910.8 
916 .t 
925.6 
923.B 
927. I 

-1 a. 
-4. 
5. 
33. 
79. 
113. 
183. 

916.5 
910.6 
9ll.6 
925.4 
923.9 
925.l 
935. 

WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

869 
870 
071 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
082 
883 
084 
885 
A86 
BUT 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
1198 

DATA 
DATA 
DATA 
DATA 
BRIDGE 
COEF 
DATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
XSECTN 
ELEV 
~ "1~-LIJE 
SEGMENT 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
DATA 
DATA 
D~TA 

1 

1 

2 

DATA 1 
BRICGE 
COEF 
DATA 
DATA 

- DATA 
DATA 
OATA 
DAlA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 2 

9. 
33. 
94. 
158. 
23 
.6 

15. 
30. 
45. 
-658. 
-538. 
-238. 

176. 
297. 
23.l 
935. 
.2 
2. 
-1034. 
-864. 
-454. 
-319. 
-34. 
-12. 

9. 
33. 
94. 
158. 
24 
.7 

935. 
930. 3 
926. 7 
926.7 
926.3 
913. 2 
910. 7 
913 .2 
925.4 
924. 2 
926.6 
132. 

i. 
--- 916.7 

20. 912.3 
3'3. 914.l 

922~8 

8. 
25. 
45. 

-658. 93C .4 -638. 
-438;--927.9 -338. 
-138. 925.9 -38. 
38. 926.1 ·---72. 
197. 926.6 245. 
297. 932. 
160. 
926 • 

3. 
-1034. 
-638. 
-434. 
-239. 
-34. 
-10. 
2. 
14. 
72. 
103. 
183. 
132. 

1. 

933.8 
928.3 
925.8 
925 .6 
926. 3 
911.6 
910.8 

925. 6 
923 .e 
927 .1 

-934. 
-538. 
-409. 
-139. 
-18. 
-4. 
5. 
n 
'"" 79. 
113. 
183. 

.6 .7 1. 
919.4 913.6 

5. 913.2 e.1 913. 
14.4 '112.B 17.5---912.4 --··· 
,o. 
£L•:.J 

-273.5 
-138. 
-69. 
-44. 

34. 
177. 
230. 

912 .9 
932. 
925. 7 
923.2 
924. 2 
92't.8 
924.3 
9.t:'.5. 3 
92 7. 

-273.5 
-106. 
-62. 
-30. 
18. 
89. 
201. 
233. 

919.4 
928. 
924.6 
923.5 
924 .5 
924. 7 
925.4 
925.e 
928. 

-263. 
-79. 
-52. 
-l 8. 
30. 
102. 
201;. 
233. 

' -

914.l 
912.6 
918. 

930.2 
927. 
926.2 
925.9 
928.3 

t. 

932.1 
926.3 
926.2 
926. I 
916.5 
910.6 
911.6 
n">i:::: ~. 
7C..J•.,. 

923. 9 
925. 1 
935. 

913.7 
912.9 
912.8 
919.4 
926. 
92 3. 8 
924. 2 
924. 7 
924.4 
925.9 
925.4 
932. 

WSP 899 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 

\.ISP Ql7 
WSP 918 
W SP 919 
WSP 920 
1t.SP 'J2l 
CSP 922 
WSP 923 
nSP 924 
WSP 925 

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

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

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

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

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

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

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

------ -----·-··-- --------

.... ·- ....... -- - . -···-·· -------
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I -- ---------------l ___ _ 

:-----•- --------- - - -----, -- -------- -----------~--~----[ __ P,~GE __ IB ____ _ 
' ------------------------------ --- -- -
i XSECTN 24.1 390. 390. ·--~--- ------~!• ____ WSP 926 

ELEV ---932. ----911.5 926. I. - WSP-927 -----------------------

N VALUE .I .04 ____ .05__________ ____ WSP 928 ---------------------,-------
SEG~ENT 2. 3. WSP 929 
DATA -273.5 932. -273.5 928. -263. 926. WSP 930 _______________________ _ 

r 

r 
DATA ------138. -----925.7-----106.---924-.6 .::79.----923.8- WSP 931 

DATA -69. 923.2 -62. ___ 923.5 -52. 924.2 WSP 932 _________________________ ( 
DATA -- -44. 924.2 ----44. 924.2 ____ 35.----923. -----WSP 933 j 

! 
' 

' [ ___ _ 

I' 
I 

I 
1-· 

DATA -22. 917.9 -16. ___ 916.7 -11. 914.3 WSP 934 ________________________ _ 
CATA -------7. -; 912.B -----3. 912.- ----- - ---911.5 ___ WSP 935 

g:;:---~i. -----,-•< ~!~:2--:----;;_ ---~!~:!--~g:---~!::!------ ~~~ ~;* 
CATA ____ 30. ____ 924.4 ____ 34. ___ 924.3 __ B9. ___ 925.4 ___ WSP 938 
DATA 102. ,925.9 177. 925.3 201. 925.B WSP 939 
DATA _____ 204. i:,·'>25.4 _____ 230. ___ 927. ______ 233. ____ 928. ____ WSP 940 
DATA I 233. '_ '<12. WSP 941 
XSECTN 24.5 ·!:' '810. BID.___ ___ _ ___ !. ___ WSP 942 
ELEV - - - 943. --i:;i_~:a\11 I. 9 - ---926 • I.-- - ---- WSP 943 
N VALUE .I ____ .• 04 ____ .05____ ____ ____ ____ _ __ WSP 944 ________________________ _ 
SEG~ENT 2. 3. WSP 945 
DATA -953. 943. ____ -953. ___ 933.4 ____ :-935. ____ 933.B ____ WSP 946, _________________________ _ 
DATA -875. 931.6 -667. 929.7 -862. 931.5 WSP 947 
DATA ___ -844. _____ 931.3 ___ -744. ___ 931.7 -544. ___ 929.5 ____ WSP 948 ________________________ _ 
CATA -444. 928.3 -439. 926.4 -434. 926.9 WSP 949 
DATA -430. ___ 927.9 -370. ___ 929.9 ___ -363. ___ 927.3 ___ WSP 950 ________________________ _ 
DATA -188. 926.6 -170. 925. -100. 924. WSP 951 
CATA -72. 923.8 -47. 923.2 -47. 923.2 WSP 952 
CATA -22. ---920.2 -14.---918.3------9. --- 913.9 ____ WSP9B 

DATA -7. 913.2 -5. 912. -3. 911.9 WSP 954 
DATA -------1. -------912.1 --1. ----912. ------ 4. - -- 911.9 ---WSP 955 

DATA 8. 914. 10. ___ 915. 13. 918.5 WSP 956 
DATA -----19. - 918.5 --24. 920.f-- 30. -- 924.5 - WSP 957 
DATA 55. 925.2 85. 926.2 94. 927.1 WSP 958 
DATA --- - 100. ----- 929.2 -- 109. ----- 931.B ____ 111. ---· 931.9 - - WSP 959 -- - ----- -------------
DATA 111. 942.7 111. 942.6 111.0 942.5 WSP 959A 
DATA --- - 111. ----- 942.5- -- 114.---942.5 ____ 114. ---- 940.4 -- WSP 960 ----

DATA 215. 940.1 315. ___ 940.5 480. 940.6 WSP 961 
CATA - l 480. ---- 943. ----- --- -;-- --- WSP 962 ------------------------
XSECTN 24.9 50. 50. ___ I. WSP 963 
ELEV 938. -- 913.4 ----- 926. I. ------- -- ---- WSP 964 
N VALUE .I .04 .I ____ ____ WSP 965 
SEG~ENT·--2. ------ ------ 3. ----- ------- WSP 966 

DATA -990. 938. -990. 932.5 -890. 930.6 WSP 967 
CATA -790. ----- 929.-6--- -690.---929. ---:.600. --- 929.9 ____ WSP 968 

DATA -500. 929.9 -428. 929.5 -410. 929. WSP 969 
OATA - -330. -- 928.B ________ -270. -- 928.7 ----:..198. ---- 928.4 WSP 970 -- -- ---- ---------

OATA -198. 928.4 -198. 926.3 -160. 921.B WSP 971 
DATA ---115. --- 927. 1----- -33. --- 924.8 -- -24. --- 924.3 ----- WSP 972 - --------

DATA -15. 920.3 -11. 916.7 -7. 915.2 WSP 973 
DATA --- -6. --- 914.l ---- -4. ---913.5___ --- 913.4 - WSP 974 

CATA 2. 913.7 4. 914. 7. 915.2 WSP 975 
OATA 9. 915.B 25. --- 924.7 25. -- 924.7 WSP 976 - - ------- - -- - ----
DATA 35. 925.3 43. 925.3 45. 924.6 ~SP 977 
DATA---- --- 48. - -- 925.3 -- -- 60. ----- 924.9 --- 63. ------ 92S.9 --- -- WSP 978 

DATA I 84. 926.2 264. 929.5 264. 938. WSP 979 
6RICGE - 25 --- BO. - -- BO. - ---- ------ ------ -- WSP 980 -------- -----------------------

COEF .6 .6 .8 ___ 1. _____ ---~-- WSP981 
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DATA 
CATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

19 ------- -------- --------------

UATA 
XSECTN 
ELEV 
N VALUE 
SEG~ENT 
CATA 
DATA 

923.9 915.9 3. ___ 915.S ____ WSP 
6. 915.3 ll. 915.l 16. 914.8 WSP 
21. 914.7 26. ____ 914.8 31. ________ 914.8 WSP 

l 36. 915.7 36. 923.9 923.9 WSP 
-633. 932. -633. 931.3 -615. 930.9 WSP 
-515. 929.5 -415. 928.3 -285. 927.3 WSP 
-185. 926.6 -160. 926.5 -135. 926.3 WSP 
-35. 926.3 -18. 926.2 926.1 WSP 
18. 925.9 35. 926. 75. 925.9 WSP 
175. 927.5 275. 930.8 320. 931.3 WSP 

2 320. 932. ___ ·- _ ______ _ ____ WSP 
25.l 740. 740. I. WSP 
938. 914.3 926. 1. _ ____ ---•-- WSP 
.08 .05 .as WSP 
2. 3. WSP 
-940. 938. -940.---··937.2·-----894-. -, ---936.C- WSP 
-670. 935.9 -815. 934.6 -780. 934. WSP 

--- -751. ------ 932.1 ·---·--736.---·933.3-----112.--- 933.1 ___ WSP -- DATA 
OATA 
DATA 
DATA 
DATA 
CAH 
DATA 
DATA 
CATA 
DATA 
DATA 
DSTA 
DATA 
DATA 
CATA 
DATA 
DATA 
XSECTN 
ELEV 

-662. 932.4 -590. 930. 7 -500. 929.4 WSP 
- -444. 928.4 - -420. --- 927 .6 --- -390.------ 928.2 WSP 

-360. 927. -271. 926.2 -221. 927.9 WSP 
-218. 927.7 - -214. ---926.2 -- --154. 926. WSP 
-109. 929. -109. 927. -56. 926.2 WSP 

----40. 926.3 -40. 925.6 -34. 925.1 WSP 

N VALUE 
SEG~ENT 
DATA 
DATA 
CAH 
DATA 
DATA 
CATA 
CATA 
DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
UATA 
•RIDGE 
COF.F 
DATA 

-34. 925.l -26. 924. -19. 920.4 WSP 
-15. 916.6 -12. 915.6 -10. 915.5 WSP 
-5. 914.6 914.3 5. 914.4 WSP 
9. 914.5 12. 915.1 19. 919.1 WSP 
21. 919.l 24. ___ 921.5 28. 923. WSP 
43. 923.9 60. 925. 60. ---- 925. ---- WSP 
64. 925. 138. 926.2 336. 931.4 WSP 
371. 931.4 389. 931.6 _____ 407. 931.4 WSP 
416. 932.l 466. 933.9 516. 934.3 WSP 

l 549. 934.9 555. 935.9 555. 936. WSP 

1 

25.9 120. 120. ___ _ __ 1. WSP 
936. 915.7 921. 1. W5P 
.08 .05 .as WSP --------
2. 3. • ws P 
-804. 936. -604. 932.6 -754. 932.1 WSP 
-654. 929. 7 -554.--- 930. -454.---- 930.6 WSP 
-354. 930.3 -327. 929,6 -287. 929.9 WSP 
-237. 
-25. 
-12. 
-2. 
5. 
26. 
146. 
306. 
562. 
743. 
941. 
26 
.6 

930 • 
926. 
916.8 
915.7 
915.9 
926. 1 
925. 
926.2 
927 .1 
927. 7 
92.b.b 
100. 
.6 
924 .6 

-132_----926.5 -32. 926.5 WSP 
-25. 926. -15. 920.7 WSP -----1 •• 9lt.8 -6. 916.1 WSP 

. ____ 915.6 2, 915.9 WSP 
916.2 12. 917.6 >;SP 

26. 926.1 76. 926.6 WSP 
166.---925.2 226~ --- 924.9 WSP 
520. 927.4 542. 927. WSP 
562. 927.1 6CO. 927.6 WSP 
840. 928. 907. 926.6 WSP 
1000. 927.9 1coo. 930. W3P 
100.___ _ ·--- WSP 
.8 1. i-i<;P 

917. 5. 914.6 wsr 
l'i. q1~.1 20. ')11.6 WSI' 

982 ____ _ 
963 
964 
985 
966 
967 
966 
969 
990 
991 
992 
993 
994 
995 
996 
997 
na 
999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1006 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1016 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 

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

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

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

1028 ------ --------------------1029 
1030 
1031 
1032 
1033 
1034 
1015 
1036 
IOH 011. T fl. 

UATA 
10. 
25. 

q 1 '• .. 
914.9 30. ___ 911.l 34. 911.3 WSP lO~B 
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DATA 
DATA 
DATA 
DATA 
CATA 
DATA 
DATA 
DATA 

1 37. 
-:.429. 
-229. 
-19. 
29. 
177. 
477. 
737. 

DATA 1037. 
CATA --2 1237. 
XSECTN - 26. l 
ELEV 936. 
N VALUE .08 
SEG~ENT 2. 
DATA -804. 
DATA -654. 
CATA -354. 
. DATA -237. 
DATA -25. 
DATA -12. 
CATA -2. 
DATA 5. 
DATA 26. 
CATA 148, 
DATA 306. 
DATA 562. 
CATA 743. 
DATA l 947. 
BR !OGE 27 
COEF 0.4 
CATA 
DATA 13.5 
DATA 20.5 
CATA 31.5 
CATA 46.5 
DATA 49.5 
DATA l 66.5 
DATA -232. 
DATA -32. 
DATA 132. 
CATA 2 417. 
XSECTN -..27 .9 
ELEV 938. 
N VALUE .oe 
SEGl'ENT 
DATA 
CATA 
CATA 
DATA 
~Al A 
CATA 
CAH 
DAiA 
DATA 
DATA 
Ch.TA 
f,A T ti 

2. 
-202. 
-145. 
-71. 
-41. 
-23. 
-6. 
3. 
'' "• 
18. 
96. 
210. 
~09. 

917.4 37. 924.8 924.8 
931.2 
928.5 
927.8 
925. l 
925.9 
926.1 
926.9 
929.3 

-·-934; -429. 932.6 -329. 
930.5 -129. 929.6 -29. 
92a.5 ---•92a.2 19. 

165. 
377. 
637. 
937. 
i237. 

927.8 129. 925.8 
925.1 -·-211. ------925.3 
926.5 537. 926.6 
926. 837. 926.3 
927.8 
934. 
180. 
915. 7 
• 05 

936. 
929.7 
930.3 
930 • 
926. 
918.B 
915.7 
915.9 
926.l 
925. 
926.2 
927.! 
927. 7 
926.6 
440 • 
0.6 
922.1 
919.4 
922.l 
915.6 
915.3 
916.7 
922.l 
937. 
925.l 
924.7 
9?4. 
1. 
917.l 
.. os 

938. 
925.8 
926 .4 
925.7 
92 I. 7 
917.9 
917.l 
918 .. t 
924.9 
927.;, 
926.d 
g;n.1 

1eo. __ _ l. 
927. l. 
.05 
3. 
-804. 
-554. 
-32 7. 
-132. 
-25. 
- 10. 

9. 
26. 
168. 
520. 
5B2• 
040. 
1000. 
440. 
0.1 

17. 5 
20.5 
36.S 
46.5 
56.5 

-232:----

217. 
517. 
l • 

932.6 -754. 932.l 
930. -454. --- 930.6··· 
929.6 -287. 929.9 
928.5--------32. 926.5 
926. -15. 920.7 
916.8 -6. 916.l 
915.8 2. 915.9 
916.2 12. 917.8 
926.1 76. 926.6 
925.2 228. 924.9 
927.4 542. 927. 
927.1 600. 927.6 
928. 907. 926.6 
927 .9 1000.----- 936. 

1. 
921. 3 
919.1 
917 .6 
<HS.I 
922.l 
917.6 
922.l 
925. l 
925.l 
925. l 
924. 

8.5 
17.5 
28.5 
41.5 
49.5 
66.5 

920.9 
922.l 
g15. 8 
915.5 
922. l 
918.3 

-132.--,-- 925. l 
32. 925.l 
317. 923.9 
517. 937. 

l • 
927. 1. 

3. 
-202. 
-94. 
-49. 
-35 • 
-15. 
-3. 

928.8 ___ ·- -187. 
926. _____ -74. 
925 .1 -46. 
925.1 -35. 
920.5 -ll. 
917.6 
917.2 10. 

i4. 
18. 92'i .c;i 24. 

2CO. 
430. 
7 0 !::! • 

171. 926.8 
330. 927.6 
t;OB. g2.:s.2 

926.3 
926. l 
924. 3 
925. l 
918.3-
917.l 
91 7. 8 

q2::i.2 
926. 8 
c;iz a. 
9?d.8 

WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
wsr 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
1,SP 
hSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 

·WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
WSP 
wsr 
WSP 
WS? 
hSP 
WSI' 
WSP 
\ISP 
WSP 

1,SP 
WSP 
WSP 
~5P 
WSP 
WSP 
WSP 
Ii SP 

1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
107~ 
1076 
1077 
1078 
1079 
1080 
1081 
1ce.2 
1083 
1084 
1085 
1086 
1087 
10e9 
1090 
1091 

'1-iSP 1092 
WSP 1093 
WSP IW14 
l;~p 1095 
WSI' 109l':i 

~--

---------

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

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

-- ------------- --------'------------

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

---------~· --·"'--"· ._---

- -- --- ---------·-------~-\--
-- T~ ____ L,;,,df-'""-- 6-_:· .f_ 

( .... _ ... r ... ')"-

( 

; 

,· 

r 

(' 

'·' 

4. 
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c---~--11--S~.P-~ P_ROGRA.~, .APRIL,-1968 
' I UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. l 

>--------------------------------------------------------- ---
OUTPUT LISTING FOR SECTlDN 9.9 

1--------- DISTANCES 
DOWNSTREAM UPSTREAM 

----- - - -- ----- -
DRAINAGE AREA 

--- ----- -'----

_____ CHANNEL VALLEY CHANNEL VALLEY SQUARE KILES 
l • 1. 125. 125. 1.00 ____ /.-\A,:, ___ 5f =-, _ ~ /,__,__ __ _ ( 

' ' ELEVATION TOTAL KO 
910.00 868143.3 ------- -------
909.00 755469.0 

ENO AREA 
8B75.20 
~054.86 
7241.27 
6434.48 
500.60 
4060.84 
4152.62 
3529.42 
2977.87 
2497.25 
2071.67 
1690.42 
1309.18 
llOH.21 

t...._/...,__ ___ ('4-f,;J,- __ ..::::..._-:c-.--.f2.__ r· 

_ bs t_,,_., _____ .f.!'_, --t ~-JL---(!,.,_,dc.. 908.00 652727.l 
907 .oo 555590. 7 

\-------- ---------- --- - -------------- ---- ------- 906.00 466259.3 

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

905.00 3933H5.B 
904.00 331103.l 
903.00 278301.3 

______________ 902 .oo --- -------- 230367. 7 
901.00 1899%.3 

________ 9CC.00 152014.l 
899.00 121808.3 
893.00 96747.2 
897.00 72051.2 
8%.00 -------------- _ 51069. 7 
895.00 34169.7 

______________________________ eg4.oo __________ 22652.7 

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

893.00 14209.0 
EJg2.oo _ ______ 75Js.g 
891.~0 2975.7 
890.00 
809.00 

81 '=1. '3 
59.6 

-------- _ 839.06 
583.Al 

--- -- ---- 391.06 
281.33 
188. 11 
101.01 
38.25 

5.'38 

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

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

e 
CFS VELOCITY ELEV. CFS ___ VELOCITY ELEV. 

902.70 
CFS 

4140.00 
VELOCITY ELEV. 

_ -------- ------------- 3020.00 0.98 _____ 902.17 3340.00 o.qg 1.00 ____ 903.92 

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

_, ___ _ 

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

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

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

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

I . 

( . 

• ,I 

; _. 

•• 

, ... 
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.: w_._ s._P_. __ BRIOGE, JUNE,1968 _______ _ ----------------- - ·-·- --· --···. - -- ··- ·---------
f-----·---- . _________ U_PPER __ GRA!JO _ _F_LOOO __ HAZARD_ ANALYSIS-JACKSON I' !CHI GAN PAGE NO. ---·--·--- -- ·-- - -

2 _____ _ 

• I 1--- ---- -·- -. ---·- ·--- INFORM.IITION_LISTING FOR BRIDGE SECTION 10 

!-------------_____ OPEN ING COE F, .. O. 7CC ORIFICE COEF. 0,600 ROADWAY COEF. 0.800 
- ----

OPENING __ _ _ ............... ElEVHION END AREA 
901,20 995.90 

Q CONTROL _______ __ 
18654.91 ---

9C0,20 903.90 16143.36 ---------------------- ·-·--
899.20 811.90 13757.33 

>--------------------------- 898.20 -· -------···- 719.90 
897.20 627.90 

11503.91 
9391 ,58 

!----- 896.20 _ ---·-·---·-·- ~35.90 
895.20 443.90 

7430.70 
5614.49 
4020.55 

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

----------- 094.20 ·---•------- 351.90 
893,20 2bl.44 f--------------------

2672.75 
892,20 179,A7 
891.20 -------108.17 1617.18 -----------------809.75. 

r I , ___ _ 
I ROADWAY 
' 

890,20 46.33 
889.20 8.89 

ELEVATION 
910.00 
909.00 
908.00 

----------

907.00 --------

259.82 
33,82 

___ --- ---·-··· ______________ 906 .oo ·--------

FLOW OVER-RCAO !CFS) 
55273.66 
44314,45 
34110.78 
2431'1.55 
11817.29 

905 .00 

,------ ----------------------- 904 .oo ·-----------
903.00 

,, . THE He',fo.:.u1ss IS-REFi:-iic"feo-BETWEEN .. THT EXIT-ANO 

4207.41 
1254.64 

63,18 

1--- ---- ·-. -----·--· -- -- __________ APPROACH SECTION. A RATING CURVE IS NOT OEVELCPEO 

' SEPARATELY FOR THE BRIDGE. NORMAL PROFILES AKE 
c__ ______________________ COMPUTED WHEN THE _BRIDGE DOES NOT CONTROL THE FLOW. 

f------------------------ ...... _____ ... ---·--- -
i 

! ___ ---,, 
' -----------

: 1- --- - - --------- --- ---
.' • I 
-:----

' ' 

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

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

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

, 

!-------------·--- ---- -------- ------------- •··--· ....... --------------
' I. 

!---- --
' ---------- --------------------------------------- ------------- - -
1 

I -- -
' ; i ______ _ 

I 

.. 

r 

,. 

,. 

, .. 

' 
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UPPER GRANO FLOOD HAZARO ANALYSIS-JACKSON MICHIGAN PAGE NO. 3 

«- -~-------- - - - --

OUTPUT LISTING FOR SECTION 10.1 
• DISTANCES 

DOWNSTREAM UPSTREAM 
___________ CHANNEL VALLEY CHANNEL VALLEY 

125. 12~. 

ELEVATION 
910.00 
gcg.oo 

----------- ------------ - goe.oo 
go1.oo 
go6.oo ----·-----
905.00 

-------- ---- --~-------------- go4.00 

16830. 10600. 

TOTAL KO 
86n11.e 
750630.1 

_______________ 64Bn5.8 
551585.1 
462680.5 
3%064. 7 
327%6.2 
2152n.g 

----- 227527.g 

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

DRAINAGE. AREA 
SQUARE MILES 

1.00 

END AREA 
8832.70 ------------
8012.36 
71g5_77 
63n .9s 

---------, -----

5588-10 
4818.34 
4110-12 

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

34P6.92 
2q35.37 _________________ _ 

go3.00 
go2.oo 
go1.oo 
gco.oo 
8gg.oo 
age.co 

187240.5 
_____ 150298.6 __ ------

2454.75 
2029.t 7 

------------ -----------
en.oo 

______ 8g6.00 

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

CFS--VELoc·1TY 

eg5.oo 
eg4.00 
9g3.oo 
an.oo 
eg1 .oo 
ego.oo 
e 8g. oo -- ---- ------ ---

11g365.8 
g4225.g 
70367.1 
50619.4 
340n .4 
2265~.6 
l42og.o 
n35.g 
2g15.1 

815.3 
59.6 

CFS .. - VELOCITY 
__ ---- .. _3020.00 _o.n 

ELEV. 
go2.s1 3340.CO o.g3 

ELEV. 
903. 11 

1647.92 
1346.68 
1067.24 
814.15 
575.64 
390.g9 
281.33 
188. 11 
101.01 
39.25 
5.38 

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

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

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

CFS 
4140.00 

, 
VELOCITY ----ELEV. -----

0.97 904.20 

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

-----
' '! 
1-------- -- - ------- --- - --- ~--------
1' 

!---- ----- -·----- - ------- ----- - --- --- ---- ------- -- --- - -----

... ---- --- -------------------
----------~- ----

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

f---- - - ----- ------- ---... --------

,,.. 

' 

( 

r 

'-

'· 
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i-~------_-_- ~ -_-_- ---- ---- ----- ------------- ------_-_---__ -•-l;~~t~~-~-Li"STING,FORSEC TION ··1·0---:,9-------------

I - - .. - - DOWNSTREAM UPSTREAM DRAINAGE AREA . -------

,------------------------CHANNEL ___ VALLEY CHANNEL ____ VALLEY______ SQUARE MILES 
16830. l06CO. 170. 170. J .00 

ELEVATION 
912.00 
911. 00 

TOTAL KO 
1149991. 5 
1003161.5 

END AREA 
11675.24 
10660.60. 

9652.39 91C.00 _____________ _ 
909.00 

867949.3 
742449.2 

8656.15 ________________ _ 

---- -----··--·- ----

--------- ... ---
908.00 
907.00 
906.00 
905.00 

~---------------------------904.00 
903.00 

i- -- ------ 902 • 00 

I 
901.00 
900.00 

-- --·----

I ---- ---- ---- 899.CO ---
____________________________ 890.00 

897.QC _____ _ 

896.00 895.00 ______ _ 

894.00 
893.00 

_____ 892.00 

626581.2 
524376.0 
451975.6 
395287.8 
321894.4 
255C21.0 
195364.6 
143202.1 
100048.8 

69967.1 
47887.7 
33110.4 ------
21560.2 
12132.2 
5480.6 
2115.3 

354.8 

7672.85 
6715.01 
5796.08 
5077. 19 
4389.73 
3714.10 
304q_41 
239 I. 06 
17JA.06 
1175.54 
756.07 

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

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

526.33 -----------------
397.99 
278.21 
163.50 
79. 07 . 
22.30 

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

------ - ---- CFS VELOCITY ELEV. 
--3020.00 -- o. 72 ____ 903.65 

CFS VE LDC ITV 
3340.00··--- · o. 74 

ELEV. CFS VELOCITY ELEV. __________ _ 
904. 11·-4140.00 o. 78 - -905. 28 

I 1---
, 1----

--· --- - .. -------------------

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

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

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

I 1---- ------- --------- -------- -- ----- -- ---- --------------

1---------------------- ----------------------- ------------------------, 
I , _______ -- -------- -----
1 

\----- -- --- -~---- -------- ---- --------------------- -------· 

---------- ------------- ---------
1 

1------- ----~ -------

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

c 
1 

( 

(" 

( 

(' 
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( 
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PAGE NO. 5 
,. 

---_________ ll_PRER G~_~ND __ F_L(lOD __ H~ZARO ANALYSI_S-JACKSON MICHIGAN 

INFOR_l'IATION LISTING_ FDR BR IOGE SECTION 11 - - -- --- --- -- -- ------- -,------ -- r 
' ·;:------
/ 
!------

__ _ OPENING COEF_,_!J•?_CO ORIFICE COEF. 0.600 

_QPE~l_NG~-- ELEVATION 
904.70 
903.70 
902.70 

------------------------- 901. 70 
900.70 

END AREA ----·---
1336.04 
!lB.41 
1013.50 
856.32 ------ - -------
701.86 

ROADWAY COEF._ O. 700 ___________________ _ 

Q CONTROL 
22239.17 
18472.14 ------------ -
14980.58 
ll 777 .46 ------- ---- -· 8880.46 

f----- ------------------------- 899.70 
898.70 
897.70 
896. 70 

-------·-- 550.22 6320.32 - - --- -- -- ----

r-----
' ' 

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

ROADWAY 

----- -------- 095.70 
894.70 

ELEVATION 
910.30 
909.30 

--------·--- - --
405.10 4162.09 
272.39 2424.06 -- ---- ------ - ----
157.82 1140.ll 

6 l. l 9 ------· -------- 30':i.Sl 
3.73 10. 33 

;,---------------------- ------ 908.30 ------------ ··-··-· 
907.30 

FLOW OVER.ROAD !CFS) 
30625.26 
16~43.41 
6427.41 
1692.81 

4.41 
: 
!-------

' ! '-------

;_------

I _____ _ 
'; -~---

I 

\. _____ _ 

906.30 ____ _ 

__________________ THE HEAD-LOSS IS REFLECTED_BETWEEN THE EXIT AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PRCFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

. ---- --· - --· ---- --- - -- . ---

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

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

f----- ------- ·-----•·----- ------------~- -------------------

f---- - -- ·--- - ----- ------------------------ ----·-·-- -------------------------

i-- ----- ---------- -------------------- ---

,. 
' 

.. 

~ 

' 

' 
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UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NQ., 6, 

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

/----
' ,_ 
I 
!--- ··-----·-------
' i ___ _ 

,--

' I 
l__ --- ----- --

i---- -• - -

'----- ----

!---

, __ 

OUTPUT ·us TI NG FOR SECTION 11.1 
OJ STANCES 

·cowNSTREAM UPSTREAl-l 
CHANNEL VALLEY CHANNEL VALLEY 

·-·- 170. 170. 

ELEVATION 
912.00 
911. 00 
910.00 
909.00 
908.00 
907.00 
906.00 
905.00 
904.00 
gQ3.00 
902.00 
901.CO 
9CO.OO 
899.00 
898.00 
897.00 
896.00 
895.00 
894.00 
893.00 

1660. 1500. 

TOT Al KO 

1003161. 5 
867949.3 
742449.2 
626581.2 
5243 76. 0 
451975.6 
395287.8 
321894.4 
25'.>021.0 
195364.6 
14320?.I 
100048.0 
69967.1 
47887. 7 
33110.4 
21560.2 
12132.2 

---· -- ·- ----- ___ 892.00 

5480.6 
2115.3 

354. 8 

CFS 
3020.00 

VELOCITY 
0.68 

ELEV .. 
904.04 

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

CFS 
3340. 00 

VELOCITY 
0.69 

HEV. 
.,04.59 

---- ------ ----------··- ----- _ _________ ,, - ---- -------

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

DRAINAGE AREA 
SQUARE MILES 

1.00 

----- ----- _______ , ____ ----· 

ENC AREA 
11675.24 
10660.60 
9652.39 
8656.15 
7672.85 
6715.01 
5796.08 
5077.19 
4389. 73 
3714.iO 
3049.41 
2391.06 
H38.06 
11 75. 54 
756.07 
526. 33 
397 .. 99 
278.21 
163.50 

79.07 
22.30 

-- .. ------- ·--------------

·- - ---------- --------
----- ---

CFS 
4140.00 

\ltLOCITY 
0.74 

ELEV., 
905.69 

--- ----. -------- - -------·------

----· --· -·-·--------------

' . 
r 

r· 

r 

, .. 
.. , 
•• 

\. 
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-------------·-- -· - - -·----- . - -- -· ---··· - - -- --- --- -- . 
OUTPUT LISTING FOR SECTION 11.9 

f---------- _______ ______ _______ • DISTANCES ____ _ 
--- -------~---------

COWNSTREAM UPSTREAM DRAINAGE AREA 
r-____________________ ,C_HANNEL ______ V~L LEY CHANNEL VALL EYf-__ _ SQUARE MILES __________________ _ 

1660. 15CO. 140. 140. 1 .00 

[---- ------------------ ----.---ELEVATION ··----TOTAL_K_D ____ -- --ENC AREA 
. I 
;---- 913.00 1076311.2 10129.93 

912.00 956718.5 9382.93 
--------------------

,----------------------------- 911 .00 _________ 84 3182. 1 8635 .93 ________________ _ 
910.00 737587.0 7896. 79 

,-----------------------------909 • 00 6 38 736. 7 71 76. 94 
908.00 548169.8 6478.48 

1------ 907.00 ____ ,. __ 463606.0 ---- ·---- 5800.85 
906.00 384956.5 5133.50 
905.00 312271.9 4474.41 

• ---------------904.00 246354.6 --- 3d22.68 
,1 903.00 187594.1 3186.78 
L 902000 13831106 
:1 901.00 96036.6 
----------·---- 900.00 61176.2 

· I ______________ 899.oo 36954.4 
-------------- 898.00 23275,6 

----------------- 897.00 14786.8 
896.00 8210.4 :------------

--------------------- 895 .oo 3683. 8 
894.00 930.0 

2570.51 
---------- 1961.18 

1356.20 

-------·--- 788.03 419.26 -----------------
278.28 
l 9 l. 69 
llZ.34 

______________ 8.93 .oo 22. 5 ------
45.49 

2.66 

I __ _ 
; I 

CFS VELOCITY ELEV. CFS VELOCITY 
3020·:oo-- ·-o--. is--~9"70,,.-23 --33,;o.oo___ o. 1i 

1----------------- - -- ---- ---- -
/. 

L----------------------
--,.---

1------- --- ---------- --- ------------ --- ------------

1' 

ELEV. 
904.77 

CFS VELOCITY ELEVI 
4140. 0 0 0. 8 1---·90 5. 87 ----------

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

·------- --------------------- -----

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

' I ---

1--- -- --- --
1---- -- ---- - --- -
I 
I 

i------
1------

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

------ ---·----- ----- ----------- -------- ----- --------
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~------ ---------- ~··· -- -- ---- -·- - - ----- --

,_ _______ w._s._l(. BRIDGE,_ JUNE,.1968 ----------------- --------- ----------------- --------
I __ _ 

I 
_ ______ ___ UPPER __ GRANO_FLDDD_HAZARD ANALYSI S-JACKS•N MICHIGAN __ .... _____ _ ~AGE_N0. __ 8._' _____ _ 

____________ INFORMATION LISTING FOR BRIDGE SECTION 12 -- --- --- -- ------ ------ ---- -.------
__________________ __,OPENING_ COEF. _O. 700 ______ ORIFICE_ COEF. 0.600 ROADWAY COEF. __ o._ago ________________ _ 

OPENING ________ _ 

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

----~_ELEVATION 
. 902-90 

901=90 _ 
900.90 

_____ 5g9.90 
898.90 

_897.90 
' 896.90 
I _______________________________________ e95.90 
i s94.9o 
,_ ___________________________ 893.90 

892.90 

ROADWAY ELEVATION 
___________________ ~L3.00 r---------- n2.oo 

i 911.00 ,_ ___________________________ 910.00· 

__________ ENO AREA 
689.10 
607 .. 30 

Q CONTROL 
11367.71 
9410.33 

525.50 7581.15 
443. 70 _ -- ------ --- 5889.95 
361.90 4349.25 
280.10 --·------ 2975.81 
198.JO 1793.98 
118.04 -------· _ 865.49 

49.77 237.81 
12.63 55.53 
0.35 

909.00 ________ _ 

FUili" OVERROAO ICFSl 
-·-·· ------- 72941.92 

60165.14 
48236.09 
35432.53 
23887.03 
14487.48 908.00 

,_ ___________________________ 907 .oo -----------------------
906 .00 2187.31 

148.61 

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

----------- 905. 00 

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 
----------APP-R-•ACH SECTION·; A RATING-CURVE is NOT OEVELOPEO 

-----~---------SEPARATELY ~OR THE BRIDGE. NORMAL PROFILES ~RE 
COMPUTED WHEN THE BRIDGE ODES NOT CONTROL THE FLOW. 

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

------ ----------------------
I 
I' ------------- --------------------------------------

i ,---- - --~---- ---- ----------. -· -------------------------------

! :------------------------------------------------ ------------------------

' I , ____ --

! 

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

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

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

( 

r 

( 

r' 

• 
l. 

\.. 

fl 



L ,-- - -- - - - -- ------ . -· -- . ---· .. - ··--- --- -~-----------
,-- -
I 

l- -1 
I i--·---- W. __ S._P_. PROGRAM, )IPRIL,_ 1968 _________________ _ 

··uPPER-G-RAND--FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

!--- ----
1 ----

- ---------- ---
OUTPUT LISTING FOR SECTION 

OISTANCES 
DOWNS TR e·AM UPSTREAM 

,_ _____________________________ CHANNEL VALLEY 
140. 140. 

CHANNEL VALLEY 
5700. 4000. 

1------ - --------------
' 

---------
I -- • 

I 

!----

~---, - ------ - ---
I 

' I 
I 

I 
[ _____ _ 

1--
1 +---------

' I 

---------- -

EL EVA TION 
913.00 
912.00 
9 ll.00 
910.00 
909.00 
908.00 
907.00 
qo6.oo 
905.00 

---------------904.00 

903.00 
---------902.00 

901.00 
------9CO.GO 

899.00 
898.00 
897.00 
896.00 
895.00 
894.00 
893.00 

CFS VELOCITY ELEV. 

TOTAL.KO 
10763ll.2 
956718.5 
843182.J --- --- - --
737587.o 
61an6.1 
548169.8 
463606.0 
384956.5 
312273.9 
246354.6 
187594.1 
13831 l. 6 
96036.6 
6ll76.2 
36954.4 
23275.6 
l4786.8 

----- 8210.4 
3683.8 

930.0 
22.s 

CFS VELOCITY 

12.1 

DRAINAGE AREA 
SQUARE MILES 

l. 00 

ENO AREA--
10129.93 
9382.93 

------

8635.93 
7896. 79 
7176.94 
6478.48 
5800.85 
5133.50 
4474.41 
382l.68 
3186.78 
2570.51 
1961.18 
1356.20 
1ae.01 
419.26 
278.78 
191.69 
112.34 
45.49 

2.66 

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

--------

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

ELEV. CFS VELOCITY ELEV. 1-- -- -·-3020.00 0.67 ______ 904.98 3340.00 0.11 905. 33 - -4140.00 o. 79 ___ 906.14 

' I, - ----

' I 
! 
,-
' , ' 
'----
! 

I 

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

1- ----

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

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

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

- ~--------- --- ------------------------ ---- --------- ---- . -- .... ---- - ----
I __ _ 

,' ! --- -- -- --- ---- ------ --------------- - ------ ---

I 

L... •• ---- -- -- --------- - - -----·---------- -----------
! 

i ___ ---· ------ ----- ---------------- ----- - ---- ---

.-

( 

,, 
( 

( 

(' 

' . 

( 



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

- - - -~------·-•--·--·-·--

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

1--------""' ._S._~._pROGRAM, _APR! L_, __ 1_9_68 
-,~J=p=p=ER=_-G=,R=A~N~n=_-F~L~OOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 10, 

------- ------ ---- ------ --- ou1PUT t1sTINs-F•R-sEcr1 •N 12.g 
• DI STANCES 

DOWNSTREAM UPSTREAM ORA I NAGE--AREA 
CHANNEL VALLEY 

---- ·-5700. ---- 40CO. 
CHANNEL VALLEY ____ -· _ 

ea. so. 

SQUARE MILES __________________ _ 
1.00 

. , ELEVATION - ~----- - -- ---------- --- --
TOTAL KO ENC AREA 

917;j00 7Q7no.t,.c;_ r. 30122. 25 ___________________ _ 
916.00 2629124.0 27803.25 

r----------------------------915.00 
914.00 
913 .oo 

--- .2310259.5 ________ 25514.gz ________________ _ 
2011657.5 23260.50 
1738637.7 ____ 21059.25 ________________ _ 

912.00 1486871.5 18921.25 
911.00 1255869.2 16849.35 
910.00 1034968.2 14815.15 

f-------~---------------------909.00 ____ _ 837582.2 --·----- 12811.59 -----------------
65969q.3 10844.03 908.00 

___________________________ 907 .00 ______ 502036. 7 ------ 8913. 09 ________________ _ 
906.00 403412.4 7170.60 

' ;-----
; 

905.00 -------·- 333878.8 ----·- 57~0.50 ----
-------904.00 263244.l 4b3l.34 --------------

903.00 193099.9 3606.53 
:-~------·--------------------9 02. CO ·- lJ46 71. 8 265 I. l 7 

______________ 901.00 ________ 89797.B ______ 1765.L3 
I 900.00 5H622.4 1002.52 
j_ ----- -------- ::::~g -·--------- ;~~;~:; --- ----- ~;~:!~ 

897.00 22481.7 340.56 --------- ------------ ---- -----------896.00 15135. 7 --·- ------- 269.97 ------------------

--- ---- ----- --- ------------ 9q5.oo _____ 931~.6 19,.50 _______ ' 

i 
·------ - ------ - ------ -
' 

:----
'' 
(_ _________ -------------------- --

894.00 5193.5 128.40 
893.00 _ -·-- 2299.5 72.89 
892.00 745.3 31.32 

___________ 891.00 ··----·---· 101.6 7.03 - ----·---------
CFS 

·3020.00 
VELOCITY ELEV. 

0.49 ____ 905.28 
CFS , VELOCITY 

3340.00 0.49 

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

ELEV. 
905.65 

CFS 
4140.00 

VELOCITY ELEV. 
o. 51 --- 906.48 -

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

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

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

' 
( 

( 

( 

r· 

(• 

!-. 

t 

I. 



-·---------. -------
' i -- .. - -. ---~-- ·-· _w, _ _s,__P. BRIOGE, __ JUNE, 1968 

------------ ___ UPP ER ___ GR_A)"O_l:_LOOO_HAZARO _ANAL_YS_I S,:JACKSON _ M !CHI GAN ________ _ ---~PAGE __ NO. 11 _____ _ 

INFOR_MAT_ION LISTING FOR BRIDGE SECTION 13 ------- ---- --- ----
______________ OP_~NING __ COEF. __ 0._800 ORIFICE ___ COEF •. 0.600 ROADWAY COEF. __ 0._80_0 _______________ _ 

_____ OPENI_Ni; _____ _ ----- ---- ELEVATION ------
905.90 
904.90 r----------- ----------------- ---------- 903.90 
902.90 
901. 90 

ENO AREA 
1062.88 

889.28 

-----------
I 
t------------------------ 900.90 

899.90. 

802.48 
715.68 
628.88 
542.08 

.. ' 

----------------------i 

898.90 
897.90 
896.90 
895.90 

I 894.90 
1---------------------------893.90 

· I 092.90 
891.90 
890.90 

-- ------- 455.42 
372.20 
295.91 
226.74 
164.67 
I 09. 7 2 

61.87 
24.73 
6.2 5 r----------------------------- 889.90 ------- 0.51 

j ROADWAY ELEVATION -
gi5.00 1------ ---------- 914.00 -------

-------------------- 913.00 912.00 
911~00 

Q CONTROL 
21349.08 
lBBZg.33 
16421.34 
14130.84 
11964.53 

9930.54 
8018.96. ---------------------

6320.33 
'48~8.34 
3605.18 

1657.28 
S52.69 -
424.22 
139.68 
29.67 

1.29 --

FLOW.OVER ROAD ICFS) 
578i2.7i 
439S0.99 
29053.46 17074.11 ________________ _ 

8203.65 
1HC .oo ----------- - ------ - 2459.28 ________________ _ 

________ 90S.OO 

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 
--------APPROACH SECTION. A RATING CURVE ·1s NOT DEVELOPED 

22.1s ---

SEPARATELY FOR THE B~IOGE. NORMAL PROFILES ARE _ 
-------------------C•MPUTEO WHEN THE BRIDGE DOES NOT CONTROL THE FLOW, 

• I 
---- ------------------ ---

1 

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

'' I ~----- -- -~-------- --------- ----------------

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

r 

( 

r 



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

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

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

- -- _- -- ~-- - - ---·-
PAGE NO. 12 

----- ----------- --- -------------1-------- --- ------- - ------ ------ - ---- - ----- ----- ---OUTPUT LISTING FOR SECTION 13.0 

!- -------- -------- DOWN-STffE-AMDTSTANCES 
UPSTREAI~ 

>--------- -- -- ----- -
' 
( ______ ------

1 

----------
'- - - - -
i 
t------
1 

I 

(-----

/ 
I ----
! 
!-- -
I 

' 
, ___ _ 
i 
[---- -- --- ---- ---- ---
1 ___ _ 

' ' 1---- ---
i 
l ,-- ----~~- - -

CHANNEL VALLEY CHANNEL VALLEY 
---------· -- BO. --- 80. 

---- ---
ELEVATION 

917 .oo 
916.00 -
915.00 
91•.oo 
913. 00 
9 I 2. 00 

------- _ --- ---------- 911.00 
910.00 
909.00 

------908.00 
907.00 

------906.00 
905.00 
904.00 

______________ 903.00 

902.00 
______ 901.00 

900.00 
899.00 
898.00 

--------- 897.00 
896.00 
895.00 
894.00 

25. 25. 

TOTAL KO 
5221378. 0 
4614784.0 
4049263.5 
3519964.0 
3036455.5 
259094 I. O 
2182536.0 
1792043.2 
1443601.2 
ll29983. 5 
852474.5 
680940.1 
561467.1 
439701.8 
310500.3 
218058.1 
139871.7 

89586.9 
61593.0 
46548.4 
33722.6 
22703. 5 
13973.4 

893. 00 _ --- ------ __ 
892.00 

7790. 3 
3449.3 
IIIB.O 

--------------- -- 891.00 152.4 

DRAINAGE -AREA __ _ 
SQUARE HILES 

1.00 

END AREf-
30122.25 
27803.25 

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

25514.92 ________________ _ 

23260.50 
21059.25 
18921.25 
16849.,35 

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

14815. 75 - - ------~--- -- -- -------------
128ll. 59 
10844.03 

8913.09 
7170.60 
5750.50 
4631.~4 
3606.53 
2651.17 
1765.13 
1002.52 

546.16 
432.68 
349.56 
269.97 

__________ lq'+.50 
128.40 

---- --- _ 72. 89 
31.32 

7 .03 

CFS VELOCITY ____ ELEV. 
3020.00 0.46 905.50 

CFS __ VELOCITY 
3340.00' 0.47 

ELEV. 
905.89 

CFS 
4140.00 

VELOC !TY 
0.45 

ELEV. ____________ _ 
907.14 

- -- ---------
I' 
I ______ -

I 
- -------------- ---- ---- -- -- --- ----------

----------- - --------------- --------------------
I >------ ------------------------ - -------------- - - --
1 

' I --
1 

If-------------- --- - --- ----------- -- --

! r--. --------------------- ---------- ------------- - - ------- - - - - ~--- --- -- ----- ------ --------------------~--
' i------- -- ---- ------------------- ---- -------- - -------- --- - ---- -- -------- ------ ---- -
' 

( 

f 

(: 

( 

( ' 

( ' 

I_, 

\, 

... 

C 

€ 



r -

f--------=--~----------_----
---- ---·--·-------

I 

---·-----·----- - - --- -- --- ---

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

- -- ------ -- -··---------

. ------- - ------
---- -~ ----- --- ---

+--·--·--w._s._ P_._BPIOCE, JUNE, 1968, _______________________ ··--·------·-------·- ---- --- -------· -- ---------------
>----- - ---------- -- - - UPPER CR_ANO_F_LOOO HA ZARO ANALYSIS-JACKSON MICHIGAN ______ _ ______ PACE NO. __ 13 

INFORMllTION LISTING FOR BRIDGE SECTION 13.l 

_______________ OPENING COEF. 0.700 ORIFICE_COEF. _0.600 ROADWAY COEF. __ o. 8_QO _______________ _ 

l~ _____ Ol'_ENINC ____________ ---- -- ------•--- ELEVATION ------ ___ ENO AREA 
_ j 905.90 976.04 

_ Q CONTROL _ 
19369.47 

904.90 891.04 >---------- -------- - ----------- - --- 17004.32 _________ _ --·-------
903 .90 806.04 
902.90. 721.04 ______ --- ------
901.90 636.04 

,----------------- _______________ 90C .90 553.09 
I 899.90 474.25 
/ ______ -- -------· ---------------- 898.90 _ 399.50 
1 0n.9o 320.06 
,----- _____________________ 896. 90 262. 55 

895.90 203.54 
-------------- 894 .90 _______ I 52 .06 

893.90 106.60 
892.90 67.08 '! --------------. 
891.90 33.83 

>------------------------------890.90 9.23 
889.90 o.oo 

14756.65 
12634.37 
10647.96 
8846.77 
7207 .03 
5727.~7 
4413.28 
3311.05 
2383.55 
1623.90 
1011.91 

537.30 
210.97 
37.0J 
o.oo 

ROADWAY ELEVATION FLOW OVER ROAD (CFS) 

1-- -------- ------- ~~~=~~ 
! _____________________________ 914 .oo --------- --------- ------
; 913.00 

•
•1' 912.00 

91 I. 00 
' I _

1
_____ __________ 91C.OO 

i 909.00 
-1 goe.oo 

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

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

907.00 
906.00 
905.00 
904.00 

__ ,_ 

238499.59 
211103. 71 
184045.50 
159776.46 
135955.90 
112060.21 
88968.45 
68083.19 
49503.51 
29551.03 
13404.61 
5402.54 
1276.52 1------

I---~ 
i 
' 'I 

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 
APPROACH SECTION.- A RATING CURVE- IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRiDGE DOES NOT CONTROL THE FLOW. 

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

! _____ _ 

I 1----- -------

i---------- ·--------- ------------------ ---------- ---------- ---

, 
-------------

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

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

------·--- - - -- - -- ---------- --~--- --- --- ----- - -- --- --- - --- ----
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( 
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,-
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\ 

( 

( 



- -· ·--··-----•---
- ---·- --- ---· .. I·- . 

I W. _S. __ P. PROGRAM, APRIL, 1968 _______ _ 
UPPEIC GRAND-·FL• O·o HAZARD ANALYS I S-J°ACKSON- M !CHI GAN 

I 

1----- -- OUTPUT LISTING FOR ~ECTiciN 
1 DISTANCES 

DOWNSTREAM UPSTREAM 

,------ --------·---··--- _____ J:HANNEI, VALLEY CHANNEL VALLEY 
5700. 5000. 

,-------- -~~--- -

' 1------·-

---~------

2 5. 25. 

ELEVATION TOTAL KO 
917.00 2970945.5 
916.00 2629124 .o 
915.00 2310259.5 --------------
914.00 2011657.5 
913.00 1738637.7 
912.00 1486871.5 
911.00 1255869.2 
910,00 1034968.2 

~------------- -------------- 909.00 --- 837 582. 2 
908.00 659699. 3 
907 .00 ---- 502036. 7 
906.00 403412.4 
905.00 )33878.8 --- - --
904.00 263244.l 

>----- - ------- ---- ---------- --------

13.2 

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA 

PAGE NO. 

30122.25 _ ------ -----
27803.25 
25514.92 
23260.50 
21059.25 
18921.25 
16849.35 
14815 .. 75 
12811.59 
10844.03 

14 

------ -------- ---------
________ 903,00 19309S.9 ______________ _ 

8913.09 
7170.60 
5750.50 
4631.34 
3606.53 
2651.17 

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

,--
1, 
I 

902.00 134671.8 
901.00 ----- 88797.8 --- -------- 1765.13 ----------------

1002.52 90C.OO 58622.4 
8S9.00 ___________ 41037,4 
898.00 31032.2 
897.00 ----- 22481.7 
896.00 15135.7 
895.00 ______ S315.6 
894.00 5193.5 
893. 00 2299. 5 
892.00 745.3 

------ 891.00 101.6 

CFS VELOCITY ___ ELEV. CFS __ VELOCITY 

546.16 
432.68 
349.56 
269.97 
194.50 
128.40 
72.89 
31.32 

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

7.03 ----------------

ELE_V. ________ CFS VELOCITY ____ ELEV. __________ _ 
3020.00 0.46 905.55 3340.00' 0.47 905.94 4140.00 0.44 907.19 

1· :-------------- ------------------------ -----
1 

-- ---- -----------------
f-------------- --------- ------------------------ ---~-- -- ------

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

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

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

r 

' 
I, 

' -

" 
.. 

(. 



~-
' I 

l 

I - --------- - -- - --

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

,;-' --~--- _ W. _S._P. _F!:ROGRAM,_ APRIL, __ 1968 _____ _________ ______ __ _ _ _ 
' UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

---------------
PAGE ND. 15 

i 1------
1 ___ _ 

' 

----------

DOWNSTREAM 

OUTPUT LISTING FDR SECTION 
DISTANCES 

UPSTREAM 
____________________________ CHANNEL_ VALLEY CHANNEL VALLEY_ 

5700. 5CCO. 
---- - -- -----

ELEVATION 
------------ - - --------

100. 100. 

TOTAL KD 
4311634.0 
3874129.0 

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

DRAINAGE AREA 
SQUARE MILES 

1.00 

------- --- ----· --, ------ -

! _____ _ 
I ---------- ----

918.00 
917.00 
916.00 
915.00 

3477498.0 -----· -· 
3052476. 5 

END AREA 
45281.07 
41825.06 
38553.80 
35343.81 
32184.98 
29084.35 
26061.0l 
23139."16 
20209.25 
17591.85 
15030.56 
12600.3'-t 
10268.12 

1----, 

'I ,------

, ___ _:___ 

I 

l i 
1--

----- ------- 914.00 ___________ _ 2655514.5 
913.00 2286907.5 

---- - --------- 912.00 ---·-- 196'+l60.2 
911.00 1656326.2 

--------- 910.00 ----·-· 1371995.2 

------- ------
909.00 1145397.5 
908.00 ---------- 930955.2 
907.00 7358',6.2 
906.00 _ ---- 556617.6 
905.00 410374.L 

______ 904.00 --------- 291724.5 
goJ.oo 191444.4 

___________ 902 .OO _____ 117309.L 
901.00 • 73217.4 
9CO .00 _____________ 47638. 5 
899.00 34407.4 

-- ------ --·---- 898.00 ____________ 25067.8 
897.00 17094.1 

f--- _____________________________________ 896. 00 I 0389. 0 
895.00 5065. 6 

------ ____ 894.00 ·-----··· 1413.5 
893.00 29.8 

it .. ~ 
!' ~ ti 

I - - - - - -

8076.23 
6223.31 
4484 .. 25 
2S'i9.44 
1631.42 
864. 73 
517.27 
378.34 
296.72 
217.08 
139.41 
63.72 
4.27 

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

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

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

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

:\, .~1 CFS 
3020.00 

VELOCITY ELEV. CFS VELOCITY ELEV. CFS VELOC l TY ELEV. 
1 ___ ------ 0.31 __ 9_0~. 72 3340.00, _____ 0.31 906. 11 ____ '+140.00 0.30 9_07.32. _________ _ 

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

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

:--- - --- -- --------

----------- -------------------------
!---~--- --------- - ------- ----------

---- - -- ------------ ------- ---------- --------- ----- ----- ---- ----- ------------- ------
I. 

' i------ . -------------

', 

( 

( 

t 

\ . 

'· 

' 
' 

,, 



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

----•-------- r 
---------- ~---- --- --- - ------- --- - --

--~ ____ w_.J_• __ t• _BR! OGE, _JUNE, 1968 __________ _ 
_,_ __ ---- -- - ---- -----. ---------------

,___ ________________________________ UPPE_R_ .. G_RA_NO_FLOOQ_,_HA_ZARO __ ANAL Y~_I S-:.JACKSON -~ !CHI GAN ........ ___ __ 

~---- - -------- - -- --- _______________ _ INFORMATION LISTING FOR BRIDGE SECTION 14. 

QPE!'llNG _COEF. __ 0. 700 ORl~ICE_ COEF._0.600 ROAOWAY_~OEF~_9.~oo. _______________ _ 

.. OP.ENI NG ______ _ ELEVATION 
go5.60 
904.60 
903.60 
902.60 
901.60 
900.60 

ENO AREA _ __ C CONTROL 
1038.38 19427.22 

941 .e8 t6ao3.04 
845.38 14311.32 
748. 88 ... _________ I I 959. 72 
652.38 9757.,,5 

. I 
' 

899.60 _____ _ 555.88 ____________ 7715.93 
459.38 5849.95 

____________ 898.60 365.16 4240.20 
897.60 275.51 2848.26 

~--------------- ________________ 896.60 ___ _ 190.43 - .. _ _, ____ 1686.02 
895.60 109.91 777.15 

_______________________ 894.60 ------- 41.01 207.28 
893.60 2.74 6.95 

ROADWAY ELEVATION FLOW OVER ROAD (CFS) 

---------------------- 918.00 917.00 
------------------ 916.00 _______ _ 

357300.56 
315293.81 
275076.00 
236730.43 
198949.18 
159072.07 

, ! 
-----

915.00 
------------- ------------------ 914.00 

913 .oo 
,_ ___________________________ 912.00_ 
, 911.00 

-- ____ ,_ __ 123218. 17 
91549.03 

1; ______________________________ 910.00 _______________ _ 
I 909.oo 

64443.31 _______ ~'----------
36687.30 

[ ___________ ------ ----------------- 908.00 16204.7[ 
4937 .64 
486.63 I

'. 907.00 
, ___________________________ 906.00 

' . ' 
:1--, 
. ' -•-~-------- ---------- ------

'' 'I ,_ _____ ------- --- ----------

THE HEAD-LOSS IS REFLECTED BETWGEN THE EXIT AND 
APPROACH SECTION. A 'RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

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

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

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

'------------ ---------- --------------------

i 
-------- ----- ------------ ---------------- - --~------ --- ---------

1---------- ------------- -- ----------- ----- ·- ---------- - - - ---------- - - --- -- - ---- -- ~ ---
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--- -- ··-- - -·------- - .. ---- --- - ---
OUTPUT LISTING FOR SECTION 14.1 

:---- ··- -- - . ___ _____ ___ __. ___ DISTANCES_ _ 
DOWNSTREAM UPSTREAM - - --

OR A IN AGE AREA 
------,--------

_____________ CHANNEL _____ VALLEY .... CHANNEL __ VALLEY _______ _ SQUARE MILES ___________________ _ 
100. ICO. 8600. 7200. 1 .OO 

~------- - - . ------- - ------- ----------------ELEVATION TOTAL KO END AREA 
------- 918.00 4311634.0 _ 45281. 07 _____________________ _ 

917.00 3874129.0 41825.06 
----------------- --- ______________ 916.00 .. __________ 347H98.0 ____ _ 

--- ---- 38553. 80 . ------------------
915.00 3052476.5 
914.00 ________ 2655514.5 
913.CO 2286907.5 

---- --- ----- _____________ 912.00 __________ 1964160.2 -- ---·-----

35343. 8 l 
32184.98 
29084. 35 
26061.01 
23139. 76 
20299.25 
[7591.35 

911.CO 1656326.2 

------- --- ------ _____________ 910. 00 _____ . 13 7199 5. 2 ________ _ 

909.CO 1145397.5 

•, l ------- 908.00 --- 930955.2 
907.00 735846.2 

'------- - --- -- ---- .. ------ ------ 906.00 556617.6 
905.00 410374. l 
904.00 ---- 29172',. 5 

-------903.00 191444.4 
902.CO _____ 117309.1 ________ _ 
901.00 73217.4 
9CO.OO ____ 47638.5 
899.CO 34407.4 
ass.co_____ 25067. n 
897.00 17094.1 

f---------------- ________________ 096. 00 _____ 103BS.0 

I 
r:-· 
I 

895.00 5085.6 
894.00 -------- 141).5 
893.00 2S.B 

150]0.?6 
12600.34 
10268.12 
8076. 23 
6223.31 
448'4.25 
2859.4 1t 

1631.42 
864. 73 
517. 27 
378.34 
296.72 
217.08 
139.41 
63.72 
4.27 

-------------··--- -------

- us··· VELOCITY ELEV. --CFS-VELOCITY 
c___ ________________ 3020.oo___ o_.29 ___ 9• 5.97 3340.00 0.30 , __ - - - -

ELEV. 
906.26 

--- -CFS 
4140.00 

VELOCITY- -ELEV. -----
0. 30 ___ 907. 39 

L------ ------·---
- ------------- ------

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

------------------------------------ ------
1, 
'-------
' I 

[_ ___ --~------

I 1-- ---····- ------- ----

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

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

,-

,-
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t 

\. 

... 

( 
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I 1-------- --
1 

- ' ,, ___ _ 
: I 
- I 

-!-----
' 
' 

---- ----------------~-----
OUTPUT LISTING FOR SECTION 

DISTANCES 
DOWNSTREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY 
a6oo. 12cc. 

ELEVATION 
917.00 
916.00 

75. 75. 

TOT AL KD 
16901.28.2 
148905q.7 
ll990.2l.5 

14.9 

DRAINAGE AREA- -- - -- --- ---
SQUARE MILES 

1.00 -··------ -----------------------

mo AREA 
17328.15 
15974.60 
14624.60 --------------------------- ----------- -- - - ----- 915.00 

914.00 
913.00 

- - - --- ------------ --------- -------
I 
I- -
I 

1-

" I 
I 
r-----------

i 
' 

I 

l- -- -
' 

' 1--------

1 _____ ---- -
I 
I' 

)__ ____ _ 
I 

1-----------------
I 
' 1--- ---
1 

c--------- ----

l ---

- ·--- ----- ---------

912.CO 
911.00 
910.00 
909.00 
9C8.00 
907.00 
906.00 
905.00 
904.00 
903.00 
902.00 
901.00 
9CC.OO 
899.00 
898.CO 
897.00 
896.00 
895.00 

-------- 894.00 

893.00 
- 892.00 

CFS-- - VELo·c ITY ____ ELEV. 

1120290.5 
953278.8 
799737.3 
659269.3 
53L56B.3 
441887.0 -- - -------· 
155260.0 
278184.5 -------
2l?255.0 
1%0·46.7 -------- 109796. 2 

737,60. 9 
- ---- - 499,43. 7 

387'H.O 
307·46. 1t 

23433.7 
16903.6 
112,21.0 
68,60.2 
3662. 5 ------- ----
14.29.6 

435.8 - --------- is.a 

CFS VELOCITY 

13278.17 
11935.31 
10602.00 

q2g1:>.52 
8016.99 
6803.27 -- 573<.23 
4765.57 
3865.62 
3012.29 
2205.58 
1446.00 

770.19 
45~.BB 
391.30 
327.93 
265. 77 
204.80 - ---- - - 146.48 - -- - - --- ----- - ---- --------- -----

q4_qs 
50. 56 
19. 14 
2.31 

CFS VtLDCITY ELEV. 
3020.00 D.64 906.87 3340.00 0.67 

-L~--

ELEV. 
907.18 4140.00 0.68 908.Z5 

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

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

-----------------·-------- --- ----

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

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

---- ------- ---- - ---
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INFORMATION LISTING FOR BRIDGE SECTION 15 

----------------
PAGE NO. 19 

OPENING COEF. 0.800 ORIFICE COEF. 0.600 ROAO>AY CDEF. o.eoo --------------------------

1-----
1 L _____ --
' I 

------

_OPENING _________ _ 

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

ELEVATION 
905.90 
904.90 
903.90 

Q CONTROL 

!----- --- -----· ------- ------- ------- 902.90 
901.90 
900.90 
899.90 

END ~REA 
624.19 
552.19 
480.19 
4 08. 19 
336.97 
268.12 
201.82 
142.38 

10616.49 
8379.14 
7255.89 
5756.64 
4408.03 
1215.66 
2191.54 
1382.03 ------------ --------·-··· 898.90 

897.90 
_______ 89f.90 

895.90 
---- _ --------- -------------894.90 

ROADWAY _________ _ 

---· 92. 70 
52.02 
20.26 

0.21 

FLOW OVER 

787.88 
16d.06 
101.65 

0.27 

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

____ JLEVATION 
918.00 
917.00 
916.00 

ROAD lCFSI 
263253.87 
241623.46 
218060.59 
193zn.01 
170090.81 
146854.18 
123366.90 
93327.96 

' '----------- -----

1------
1 

!-----------
' 

I 
I 

j ' --- -- -- - -

•-.--~- -

I 1·---
1 
I 
1-- -

1-- -

915.00 
914.00 
913.00 
912.00 

---- -------- ----------- --- __________ 911.00 
910.00 

--- --- ------------- 909.00 
908.00 
907.00 
906.00 

____________ 905.CO 

904.00 
903.00 
902.00 
901.00 
900.00 

----------
----,-

fHE--HEAD-LOSS IS R-EFLECTED BETWEEN THE EXIT AND 

76958,hl 
63055.80 
44335.31 
24150.73 

7626.14 
16'50. 1-t4 
944. 77 
460.23 
167.01 
29.52 
o.oo 

__________ _____ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

- --- ----- ___ _.__ 
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.. - - ---- --------------

--- ----- -------
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-~• s, _P. __ l'_ROGRAM, APRIL,_1968 
UPPER GRANO FLOOD.HAZARD ANALYSIS-JACKSON-MICHiGAN 

.. OUTPUT-LI ST! NG--F•R--SEC Tl ON15·. 1 . 
DISTANCES 

. OOWNSTREA~ 
_________________________ CHANNEL_ VALLEY 

75. 75. 

UPSTREAM 
CHAN~Et 

4675. 
VALLEY 

4450. 

DRAINAGE AREA 
SQUARE MILES 

1.00 

20 

--------~------ - -, ------

,----------·---- --· -----· -- . - ,-· ELEVATION TOTAL KO ____ _ END AREA-
17328, 15 
15974.60. 
14624.60 
13278.17 
11935. 31 
10602.00 

1--------
i 
I 

I 
1·-------
1 ____ -- ... ----

1 

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

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

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

917.00 1690128.2 
916.00 1489059.7 
915.00 ·-····---· 1299021.5 
914.00 1120290.5 
913.00 ·--------·· 953278.8 
912.00 799737.3 

____________ 911,00 659269.3 
----- 910.00 ·- - -,---- - 531568.3 ·-- ·-------
______________ 909.00 ,,41ea1.o 

908.00 355260.0 

1------
i 

_____________________ 907. OD _____ 278184. 5 
906.00 212255.0 

________ . _____ 905.00 ·----··-··· l56046.7 
904.00 109796.2 I --

1 ___ _ _____________ 903.00 73760.9 --·--·---
902.00 49943. 7 
901.00 38793.0 ! __ _ 

I 
. I 

---- -- ----- -------
900.00 30746.4 

f-----. -------
899.CO 23433.7 

- --- ------
898.00 16903.6 
897.00 11221.0 

-----------------------------896.00 6860.2 ·- ----·-··--· 

895.00 
894.co-· 
893.CO 
892.00 

3 662. 5 
142>.6 

435.c 
18.8 

9295,52 
8016.99 
6B03.27 _________________ _ 

5734.23 
4765.57 ________________ _ 
3865.62 
3012.29 
2205.58 

------------
1446.00 ________________ _ 

770. l 9 

455.88 ---------
191,30 
32 7. 9 3 
265,77 ·----

204,80 
146.48 
94.98 

.. 50,56 ------

19. 14 
2. 31 ---· ---- -

··-c·Fs-vELoC I Tv--ECEv. - CFS--VELOCITY ELEV;-- -· - CFS VELOCITY ____ ELEv-.-----------

I 1-------

3020.00 0.63 906.95 3340.00 0,66 907,27 4140.00 0.68 908.32 
l -- - ----

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

f-----------·-- ---------- ---------- -~---

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

, _____ _ 
-- -- ---- - ---------- ----- ------------

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

----------- -- ------------------ ------- --- -----
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i--·-· 
f---
l 

l 
I 

·/ 

I 
1--- --- -

OUTPUT -LISTIN-G F•R--SECTION 15.3 
DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

4675. ---· 4450. 

ELEVATION 
gJ6,.00 
915 .. 00 
914 .. oo 

------- 913.,00 

---- ------

912 .. 00 
911.,CO 
910 .. 00 
909 •. 00 

7760. --- 7500. -·-·-·-- -•--

TOTAL1(O···
l235964.5 
1055912.5 

688043.1 
7 1,8711.5 
626826.6 
516330.6 
426174.0 
3537d8.5 
273r44. s 
20S328.5 
150',57.3 

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA 
14259.05 
12879.05 
11499.05 
10136.91 
8e74.75 
768o.S4 
6576.63 
5564.35 
4621.75 
3727.73 
2903.31 

go0 •. oo 
907 •. 00 
go6 .. 00 
905.,00 104452.6 ·-- 2163.49 

15J3.31 

2; 

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

----- -~- -- - - --- ----- --- -- - ------- go4 .. oo ____ _ 69302.9 
43230.6 
25059.8 
14071.2. 

go3 .. 00 1010.94 

------------------------------ go2 .. oo _____ _ - 901 .. 00 
622.20 
311.98 

j ____ -

i 
l ,-----
' 

l 

1---------

,· 
I 

l ! ____ _ 

I 
1----
, 
I -

I 

' I I 

------ ----

900.,00 
------ 899.,00 

0g0,.oo 
897 .. 00 

8922.9 
5320.9 
2551.3 

181.63 
123.66 

74.73 
34.98 

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

896.00 ____ _ 
904.6 
144 .1 

9.32 ------------------

CFS VELOCITY ELEV. CFS VELOCITY ELEV. CFS VELOCITY ELEV. 
-3020.00 0. 70 --907.61 3340.00 --- ·- a. 12 907.94 --~1•0.00 o.1s·•-tos.94 -·---·- ·-----

---- -- - ------- ------· 

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

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

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

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

·- --- -- ------ ---- ---- --- ---
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>------- _w. __ s. _P. __ PROGRAM, __ APRIL , __ 1968 
UPPER GRAND FLOOD .HAZARD ANALYSIS-JACKSON MICHIGAN 

>------- ------ -- ---- .. - ----------------------•UTPUT LISTING-FOR SECTION 

----- -- ----- - -------- - . -- ------· ---DOHNSTREA/ 1 STANCES UPSTREAM 

_________ CHANNEL VALLEY CHANNEL VALLEY 
7760. 75CO. 1690. 1690. 

1--------- ------- ---------- - . - -.----
ELEVATION TOTAL KO 

' :----- -- --- ------- ----------- 917 .oo 1235334.0 
916.00 1066882.2 
915.00 910405.5 --------. 914.CO 767437.5 
913.00 63665q.3 --- -------

I ___ ---- ---------
912.00 517652.8 
911.00 413168.8 
910.00 

-----,---
316732.6 

909.00 235537.2 
908.00 170R07.8 
907.00 119964.2 -----
906.00 80359.9 

' f-------- -

' 
--------------------905.00 58863.5 

904.00 4~712.l 
903.QO 2%78. 5 
902.00 19731.8 
901.00 12568. 8 
900.00 7387.4 
899.00 4531.2 ---------
898.00 2076.8 
897.00 535.7 
896.CO 5.2 

.. 

15.7 

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA 
13714.0l 
12418.65 
11186.98 --· ----- 9%2. l 7 
8770.50 ---- ----- -
7612.17 
6491.63 -- --- ---- - 5409.02, 
4349.26 ------- 3359.99 
2469.12 -- ----
1671.69 
1144.82 - --- -

817.54 
545.99 -- --------- 354.24 
241.22 
167.21 
108.39 ------
63.38 

---- ----- -- - - 25.88 
Q.98 

. --_. - --- ~- --------·· 

------,-----

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

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

I 
I 

CFS VELOCITY ELEV. CFS VELOCITY ELEV. 
909.23 

CFS 
4140.00 

-- , VELOC 1-=TccY--~E~L--cEV. ----------

e-------- 3020.00_. ____ 0. 70 __ 908.90 3340.00 _____ 0. 72 0. 7', ____ 910.13 

1 
------ -------- - --------------- ----- -· -- ---

~ 
f--------
1 

-- ----- -------------- - ------------ ' ----- ------ -----

-----
! 

l--------
1 

I 
!------

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

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

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

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

r-------------------------------------- -- ----- ------- ----------- --- --- -- ----------------------
, 
1-

, __ 
' ' 

r 

(' 

' 
/' 
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. ·ouTPUT i.ISTING-FOR-SECT!ON 15.9 
DISTANCES 

DOWNSTREAM UPSTREAM DRAINAGE-AREA----------- - ----------• -----

!----------------- ------ CHANNEL VALLEY C~ANNEL VALLEY SQUARE MILES ___________________ _ 

1690. 1690. 100. 100. 1 .oo , ___ _ 
- ------------------- --·--

,_ I ELEVATION TOTAL KO ENC AREA 
' --- 917.00 - -- -- - . 1932131.0 2562S.13 

916.00 1595714.2 22737.13 

----------------------- 915 .oo --- - --- ----- 1287259.0 ----------- 1?849.38 

! !---
' 

914.00 
913.00 -- --------- -
912.00 

1025265.5 17006.66 
789163.1 14259.05 ------------
579377 .0 11565.35 

,-------- ---- -------- --------------911.00 ---,---~- 480083.4 -- -- ---- 9311.65 

! __________ _ 
I 
I 

'I 
I 
1------

1 

I 1--- ---

1 

91C.OO 
909.00 
908.00 
907.00 
906.00 
905.00 
904.00 
903.00 
902.00 
901.00 
900.00 
899.00 

360742.0 7424.61 
280173. 2 578[.66 - --- -----·-
198389.4 4361.77 
142023.7 3067.67 
98370.3 2110.42 
70783.3 1354.15 . -- ------
55676.4 1006.64 
39270. 1 736.50 
26092.9 508.67 
16461.7 327.45 

9780.7 204.62 
501R.l 131.04 ----- ------------ ------ ---- -- ------ - -

1 898.00 1663.1 65.78 
897.00 109.8 8.Al 

_______ _ ___ CFS VELOCITY ____ ELEV. CFS __ V_ELOCITY ELEV.____ CFS VELOCITY ___ ELEV. ________ _ 

f----
i' 

, I 

I• 
I 

' I 

-----------

,----- --- ------------- -
I 

·1 
'-------·----------
1 1----- --------. 
\ __ 

3020.00 0.50 909.09 3340.00 0.51 909.43 4140.00 0.51 910.32 

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

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

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

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

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

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

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

------------------- -- ------------ ----------------
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' r---- - -
I e .. .--------· ---- --- ------ ----- - -- ---- - --

------· w •.. s._p. BRIDGE, JUNE,I968 -------- ---- -------

r------- -- .OPENING 
1 

______ UPPER _GRAND_FLOOD .. HAZARD ANALYSIS-JACK SON M !CH I GAN ________________ P_AGE_NO • __ 21, . ____ _ 

__ _______ INFORMATION LISTING FOR BRIDGE.SECTION 16 .. ____________________________ _ 

_____ OPENING COEF._0.600 ____ ORIFICE COEF •. 0.600 ____ ROADWAY .. COEF._0.800, _______________ _ 

-------·-·· ___________ ELEVATION _________ ENO AREA 
. 908.20 678.22 

_ Q CONTROL ... 
19584.81 

_ --··---- _ ---··-. ------ ···--·· ·-· _ ·-------- 907.20 ··---· _ .. 670.81 16391. 75 ----· 
13555.61 906.20 648.57 

905.20 ____________ 611.51 --·· --- .11055.74 ________________ _ 

904.20 559.62 8868.84 

f----------------------------- 90). 20 ------- 492.91 -----·- ----
902. 20 412.21 

6966.92 ________________ _ 

5310.00 
901.20 330.70 
900.20 250.99 

3843.46 
2556.44 

-------------- 899. 20 ---- 171. 77 
898.20 93.60 ... , ----- ---- --·- -----·-- 1464.76 

616.05 
102.03 ·•· I ______ _ 

I 
I 

i--------
1 ,--- ----

1-

I --- ··--. 

---···----- ---------------

ROADWAY 

897.20 25.72 

FLOW OVER. ROAD (CFS! 
206647.87 

ELEVATION 
918 .oo 
917 .oo 
916.00 

174230.25 -----------------

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

--- 915.00 
914.00 
913 .oo 
n2.oo 
911. 00 

143711.46 
114908. 78 
86392.89 
58258.45 
H80J.97 
16576.05 

910.00 

----------- 909 • 00 ---·-·-----

4677 .01 
126.37 _ 

THE HEAO-LOSS IS REFLECTED BETWEEN THE EXIT AND 
APPROACH SECIION. A RATING CURVE IS NOT DEVELOPED 

________ ··------- SEPARATELY FOR THE BRIDGE. NOR~AL PRCFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

. -------- - -- -------------I - • - --- - - - - - -

' '. 
' , ____ ---- - ---------- --

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

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

. --- - - ----- --- ----...-- ----
i_ - --- - - - -- --- - --- - -- -- --- ------------ -------
' 

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

1---·- --- ----------- ---- -- ------- - - -- -------
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OUTPUT LISTING FOR SECTION 
I,____ ----- ·---- . DISTANCES I OOWNSTR-EAM -

16.1 
·--------

·---- -----UPSTREAM 
r-------------------·-----C.HANNEL VALLEY 

--· 100.--- ·- - lCO. 
CHANNEL VALLEY 

DRAINAGE AREA 
SQUARE MILES 

1.00 2560. 2560. 

-------- --- -------·-ELEVATION TOTAL ·Ko END AREA ____________________ _ 

>------ --------- --------- 917.00 1932131.0 25625.13 
916.00 1595714.2 22737.13 

915.00 --------·- 1267259.0 ·--·- -·--· -· 19849.36 
914.00 1025265.5 17006.66 

______ 913.00 __________ 76910.l ___ ____ 14259.05 
917.00 579377.0 1156'.i.35 

f-------~ ----------- -------------- 911.00 -·-·•------ 468061.4 -- -----·-· 9311.65 
910.CO 360742.0 7424.61 -------- ·- -----·-------

~---------------------------- ~~~: gg f ~~ ~!!: ! -----·----- !;: ~: $$ 
907.00 142023.7 3067.67 ---~-. 
906.00 98370.3 2110.42 

______________ 905.CO __ ----·--· 70783.3 1354.!5 
904.00 55676.4 1006.64 

,_ _______________________________ 90 3 .OO _________ 392 70. l 736. 50 

902.00 26092.9 508.67 
________________________ 90 l. 00 16 1t6l. 7 327 .45 __________________ _ 

900.00 9780.7 204.62 
-------- 899.00 5016.1 -----· 131 .04 

898.00 1663.1 65.78 
~-----------------------------897.00 109.8 8.81 

I r----

I 

!-----

CFS VELOCITYo-__ ELEV. 
·-3020.00-·-. 0:41 909.31 

__ CFS __ _y_E_Ll)CITY 
3340.00 0.49 

ELEV. CFS VELOCITY ELEV.I 
909.57 -4140.00 0;50 ---,no.4o _________ _ 

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

--------------- ------- --· ·- - -- - ------- -- --- -- -------------------
---------------------------------r-------------- --·- ------ -·-· - -·---- ----

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

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

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

r 

r 

r 

r· 

.. 

' . ' 
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- -- - -·. . - - UPPER GRAND FLo·oo· HAZAR·o--AifALYSIS-JACKSON MICHIGAN ___ - - PAGE NO. 26 

.----- ·- ·---·-- ----·-- -.I 
1--- ----. 
I 

--- -- ------------- -------Ol/TPUT LI ST [NG FOR--SECT ION 

DISTANCES ---- ------ ---o• wNSTREAM - UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

-·--------- -- 2560. --- 2560. 4920. 4920. 

!------

I , ____ _ 
I 

' , ______ _ 

·- -····- ·-··----- - - --- -----
ELEVAT1ON 

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

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

917.00_ 
916.00 
915. 00 
914.00 
913.00 
912.00 
911.00 
910.00 

TOTAL KO 
1465335.2 
1211822.0 
992112.8 
796454.8 
646749.8 
520889.2 
409220. 5 - ------------
321266.0 

---------------- -------------- ------ 909.00 ____ 246142.0 
172674.5 
114458.5 I ,·------- ---·---·· 

' !-·· 

908.00 

-------------- 907.00 
906.00 

___________ 905.00 
----- 70147.1 

904.00 
________ 903.00 -----

902.00 

45317.1 
31878.7 
23026.2 
15851.0 

DRAINAGE AREA ___ --- ------------,-----
SQUARE ~ILES _____ ~------------

1 .oo 

ENC A~EA 
18997.30 
16819.30 

------- -- ---~-
14659.30 _________________ _ 

12~68.04 
10611.68 

8846.42 
7275.96 
5853.60 
4669.67 
31365.S3 
2535.55 
1608.59 

84 3. 6 7 
463.00 
367.75 
281.97 

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

-------------901.00 !·--·--·---- ·-- -------- 900.00 
_____ 10137.0 _____ _ 205.35 ------------------

\ ___ -- ---- -------· 899.00 
898.00 

________ 897.00 

CFS __ VELOC HY ____ ELEV. 

5 379. 1 
1992. 2 

383.5 
3.2 

CFS __ VELOCITY 

135.97 
11 .ea 
21.76 
0.61 ________________ _ 

ELEV., _________ _ 
3020.00 0.56 909.59 3340.00 0.58 

ELEV. -~~CFS VELOCITY 
909.86 4140.00 0.60 910.69 

··-------- -- ----·· -----

-------- - ----- ------ - --· ------ ------------ ------------
I ________ -
I 

-- ---- ---- ---- ------- -------- ' -
----------

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

-~- ----- ---

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

' ------------- - -- --- -- - ---------------- --- -- -------

!----------- ----· ·--------------------- -------- ---~------------------------
-- ------------- ----~- ---- --------

---- ----
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UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 27 

.--- --------- ------ -- ---- ···------------------
OUTPUT LISTING FOR SECTION 16.6 

r---- -· - -·-·-- ---------· --··o•-WNSTii{AMDISTANCES UPSTREAM ORAi NAGE A-R-EA ____ _ 

'r---------------- ___________ CHANNEL VALLEY CHANNEL VALLEY SQUARE MILES_ 
4920. 4920. 2620. 2500. 

--.--- - - -- ----
EL EVA T [ON TOTAL KO 

----- 920.00 198532'1.5 

---------- --- ·-----
I 
L_ ____ _ 

' 919.CO 1735199.0 
91e.oo _______ •·-··-·-- 151so1e.s __________ ... 
917.00 1316177.2 
916.00 --- ______ 112908,.5 
915.00 957353.2 

I 
,1----· -------------

I 914.00 796905.0 
91).QQ 641339.1 

,-------------- ---------------- 91?.00 499773.6 ·----·--· --···· 
911.CO 3/6636.1 

,----------------------------- 910 .OO 275 399. 1 
909.00 187358.6 

' : 
I __ ----- -

I 
I-

908.00 122781.2 
------- 907.00 81145.4 

906.00 50733.2 -------------------~os.oo ------------- 3'3352.3 

gQ4.00 22~g6.0 
- -- -----

903.00 14337.1 
902.00 7921.1 
901.00 3169.7 

-------------------------- 900.00 ·-·------ .. 59~.7 
899.oo a.a 

1.00 

END AREA 
2095'l.07 
19269. 71 
1760S.21 
15984.56 
14403.05 
12666.83 
11369.67 

9894.87 
84)0.50 
6977.93 
555,.02 
4171.01 
2893.53 
1892.77 
1087.15 

567.57 
382.99 
275.49 
188.47 
106.30 
35.4~ 
o.oo 

I_ 
! ' 

CFS 
3020.00 

VELOC !TY 
o.52 

ELEV. 
910.13 

CFS 
3340.00 

VELOCITY 
0.54 

ELEV. 
910.41 

CFS 
4140.00 

VELOC !TY 
0.56 

ELEV~ 
911.21 

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

--------- ·--------- ------- - ------

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

.. - --- ---- -· ---

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

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

r 

r 

'' 

t 

u 

l.· 
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l ___ _____ w ._s.__p. _PROGRAM, 

I 
APRIL, __ 1968 

UPPER GRAND FLOOD HAZARD ANALYSiS~JACKSON MICHIGAN 
1· -- - ·- -· ------
I 
1- -- -----

c-------·----- ---· ----

\-----~ ---- --- - -- - ----------- --
1 

,_I-----------------

---- - -- ------ OUTPUT-LI srtNG FoR--secr10N 
• DISTANCES 

DOWNSTREAM UPSTREAM 
. --·-·---· CHANNEL VALLEY CHANNEL VALLEY 

2620. 25CO. 

ELEVATION 
923.00 
922.00 
921.00 
920.00 

----- ---- ------ ------ 919.00 
918.00 
917.00 
916.00 

________ 915.00 
914.00 
913 .oo 
912.00 

·------ _____________ 911. 00 
910.00 
909.00 

2390. 2300. 

TDTAL KD 
2068489.2 
1815874.0 
1578392. 2 
1359877. 7 
1156127.7 

973039. 3 
812036.8 
666104.7 
537088.6 
432451.7 
34849'•·6 
27 3379. 0 
206694.5 
157936.9 

------------908.00 _____ _ 

907.00 
---------------906.00 

____________________________ 905.00 

112111.1 
760\7.7 
51585.5 
36555.5 
27691.9 
18852.7 
11474.4 

904.00 
903.00 

----------------902. 00 .. 

.---------------------------- 901.00 -·-·-··-----
900.00 

______________ aqg.co ____ _ 

CFS vELOCiTY ELEV. 

5847.9 
2207.9 

471.0 

16.9 
-------- --··---

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA __ _ 
21009.21 19331.21 _________________ _ 

17653. 33 - - -- ------ -- -- 15979.42 
14.H!.35 
12653.78 
11032.06 
9449.26 
7910. 27 
6458.01 
53n. 48 
4418.35 
3594.13 
2834.47 
2112.46 
1438.0l 
862.76 
54 l. 6 7 
416.75 
325.41 
237.39 

--------

---- -- -----

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

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

153.54 __________________ _ 

79.04 
25.53 

1.35 

, 

·--3026.00 o.09·---910·:12 
CFS __ _yELDC I TY 

3340.00 0.92 
ELEV. CFS VELOCITY ELEV. ___________ _ 

911.03 -,.T4o.oo o.96·--?l!.82 

' ,-----·· 
I 
I 

;--
' 

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

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

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

·---------------------------

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

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

U'PSlREMI 
tf!AN'NEL t/~ttE'I' 

2390. 2300 .. 

fOfAL KO 
2068489,Z 
1Bl5B14,0 

-•--
PAGE NO, I 

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

O'RAINAGE /tRE/t 
- . s~uaRE "' LES 

1, 00 
'---------------

HEVAllON 
923,0(1 
922,0(1 
921.-00 
920,0() 
919,00 
918.00 
917, 00 
916,00 
915,00 

1578392,l _________________ _ 

ENO AREA 
21009.21 
19331,21 
17653,33 
15'17?.42 
14311.35 
12653,78 
11032.06 
?449.26 

1359877, 7 
1156127, 7 

'---------------------------- 9j4, co ---- ---------

973C39.J 
al2C36,8 
666104,7 
537080, 8 
432451.1 
34!!494.-b 
273379,(1 
208694,5 
157936,9 
112177,1 

7910.27 
6458.0l 
5323.48 
4418,35 
3,94.13 
2934,47 
2112,46 
1438,0l 

9 l 3,00 
912.00 
911,UO 
910,00 
909,00 
90A,U(1 
901.00 

------------906,00 
gos.au 
904.00 
903,CO 

------- 902.00 
_________________ 901,00 

900,00 
8<;19,00 

CF§ VELOClfV ELEV, 

76017,7 
51585.5 
36555.~ 
27691,9 
18852.1 
11474,4 

5847.9 
2207.9 

471 • 0 
9,4 

CFS VELOCITY 

n62.n 
541. 6 7 
416,7, 
325,41 
237.39 

.. 153.54 
79.04 
25,53 

1.35 

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

, 
--- ------ ------------

ELEV, CFS VE LDC ITV 
U.tJ,btJ-- O, 36 ____ '110,12 1340,00 - 0,31 911,03 --1640.00 0.38 

ELEV, 
911-;;02 

- - ---- -- ilJe.-v t),~r.t:,t,_5,,,~ 

~------------------------------------ -- ------------------ -A"v P.-.:,f, lu i{;,_-r .. ,.,.~ ,. <' 1-------
--------- _________________________ _f:J,;...._f__...~ c._ ___ ((,u,,,_ _______ (_ ,-;,t,~..;._S-1._) 

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

------------ _" ____ ---- ----------------

----·-----------------------------

---- ---------- ---- ------------ ---- ------ - -- --- - . -- --- ------- - - - --~ -------------~-
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k. S. P. PROGRAM, APRIL, 1968 

,---------"=--· ------- -- - - -- . -- . ··uPPER--GRANo··Hooo· HAZARD -ANAL YS I s::.JACKSON-M ICHIGAN - ------ ----- --------,PAGCNO~--------... 

---------- ---------- OUTPUT LISTING FOR-SECTION 
' DI STANCES --- --·---- --

DOWNSTREAM UPSTREA~ 
1----------------------'CHANNEL VALLEY CHANNEL VALLEY 

----------------------- --
2390. 2300. 

ELEVA I ION 
920.00 
919.00 

j SIB.OU 
, 917.0U 
I ________________________ 916.oo r- 91~.oo 

I 

914.00 
913 ,00 
912.00 
911.00 

--------------------------- 910,00 909.00 , ___ _ 908.00 
so1.co 

2880. 2880, 

TOTAL KO 
1403089,7 

·1131589.2 
886326. 1 
671311.6 
487687.2 
386425,0 
338885.5 
278699.0 

---- 210311,4 
148779.9 
9/950.6 
62243.2 
36913.6 
21615.4 
18978.2 

17.2 

DRAINAGE AREA 
SQUARE MILES 

l .oo 

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

END AREA 
19271.29 
16695.29 - - ------ --- ----------

14119.29 -----------------11545,58 
Bnl.97 
68l 1t. 38 
5515.61 
4 1t65.62 
3648.67 
2854.88 
2085.85 
1370.58 

906.00 
--------905.00 ------- -- ------

834.37 
480.15 
302 • /8 
235.08 

904.00 
-----------------------------903.00 

-------------------------------- so2.oo 
901,00 

----------·cFs·· vELOCTTY ELEV. 

13462, 6 
8331.1 

- 4161.4 
1868.7 
404.3 

CFS VELOCITY 
_______________ 1220, 00 _ ___ o. 44 ___ 910, 88 1340,00 0,44 

ELEV, 
911. 18 

171,72 
112.57 
60,03 
21. 72 

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

CFS VELOCITY _____ ELEV.f 
1640,00 0,45 ____ 911_,96. _________ _ 

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

i-
' I 
----------·-------

1 

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

------------ -- --- ------------ --- -- --- . --~ - - - ----- ----- --

1-------------------------- -- -------- -------· 

I 1-------
1 --------------------- - ------------------------------------
I 1---------- ---- . ---- ----- -------------------- --- -------------------- -

' f---------- -------- --- - - ------ -----------

r------------------------------- ---- -- ------------

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

---------------------------------- ---- ------ ------ -- ------· ___ , _______ ---------

(' 

t ' 

(' 

( l 

( ' 

'. 

,,,. 

" 
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-- ·----·-·-r--·-
' W ._s_._P_._PROGRAM .__APR IL ,_1968 
r--~---~ -~U~P~P~E~R-G~R~A~NO FLOOD HAZARD.ANALYSIS-JACKSON MICHIGAN --·-··--- PAGE N0~.---3------

--------
OUTPUT LISTING FOR SECTION 17.6 

... ___ DISTANCES -- --------- - ----- --------~--
DOWNSTREAM UPSTREAM 

_______________ CHANNEL VALLEY CHANNEL VALLEY 
DRAINAGE AREA --
SQUARE MILES 

1.00 

>------ ------ ----- ----

,----- ----------- ----

2880. 2880. 

ELEVATION 
926.00 
925.00 
924 .oo 
923.00 

.. -·-·----- 922.00 
921.00 
920.00 
919.00 
918,00 
917,CO , ___ _ 

'\ 
------------ ______ 916.00 

915.00 
914 .oo 
913.00 

1-----
______________ 912.00 

... ------- - ----
911,00 

_910.00 
909.00 
9oe.oo 
90 7, 00 ______________________________ 906.00 

905.00 

4110. 4110. 

TOTAL KO 
_1693951.0 
1463425.7 
1257771.2 
1077054.0 
910580.3 
758220.0 

---·--· 628117.3 
5C8564.6 

-----·------ 421750,5 
155515.6 

-------- 288192.5. ----·-· _ 
242364.4 
1858,4.3 ... -· .. ---
135883.1 
91439.7 --- -----· 
60681.7 

_ . ______ 37192. I 
23595.7 
16938.6 
IJ152.B 

ENO AREA 
18621.51 
16948.51 
15282.81 
1366e.2B 
1211l.20 
10614.58 
9186.51 
7858. H 
6618.35 
5569.82 
4648.6b 
3862.94 
319'• .41 
2548.52 

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

·- ·--·------

1916.38 ____ _ 
1312.02 

780,24 ------ ------
458.35 
290.87 
224.73 

9930. 7. -------- --
7277.9 

r----------------------------904.0Q ______ _ 4786.6 --·- --- . 
2681.2 

172.67 
13 I. 54 
. 97 • 35 

/I r,.----

. I 
I 

-1-,--

,__ ____ . ----- --

' I 
I 
1---· 
' I I------ -

! 

1---
1 

903.00 
902.00 
901.00 

CFS VELOCITY ELEV. 

1164. 9 
227.l 

CFS VELOCITY 
_1220.00_. ----o.73 ___ 911. 56 1340.00, ___ 0.73 

ELEV. 
9ll. 84 

--- ---- ---

----·- -------

CFS 
1640.00 

66.00 
37.82 
13.27 

-----
VELOCITY ELEV. 

0.12 912.53 ______________ _ 

- ----·- ----------

-- ' -- - _, ----- ---

' ' 

r 

( 

• 

\. 



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

---=· -------------------- - - ---- ·------ ___ -------- - . ----------

>-----~-----H, __ S,_1'_,_ PROGRAM,. APRIL , __ 1968 ___ _ 

'i I 
' ----

UPP~R GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO, 4 

----------• uTi>uf-L1s·r1NG-FOR--s-ffrION 11.s-·- - ---------------
-------- _____ • DISTANCES _ _ 

DOWNSTREAM UPSTREAM DRAINAGE AREA 
CHANNEL ______ VALLEY CHANNEL VALLEY 

4110, 4110, 730, 730, 
____ SQU~RE MILES __________________ _ 

1,00 

EL EVA TION - TOTAL KO--------- -

l I 

r 

(' 

(' 

'/ I 
923,00 1254347.5 ---- -- _ 
922,00 1051772, 7 

ENC AREA 
14927.76 
1336B.76 
11809 • 76 

----------- r. 
, ____________________________ 921,00 ____________ B6398B.O 

920,CO 6932~2,I 10250.99 
919,00 --- --------- 560381,3 _________ _ 8731,11 ________________ _ 

I 
918,00 436204,1 : ______________________ _ _________ 917 ,CO _ __ _ _____ 323515, 7 
916.00 238113.6 
915.00 163B:,8,4 

--------------914.00 105115.2 

________ 913,00 63046,B 

'. i 912.00 41296,6 
911,00 30412,0 
910,00 22200.5 
909.CO 16144,0 

.'-----------------------------908 .oo 11134. 7 

907.00 6955,5 
:--------------------------- 906.00 --------- 4070. 7 

905.00 1871,6 
----------------------904.00 ---- ------ 478.6 

~i ----- --------- -- --------------- 903,00 

I CFS VELOCITY ELEV. CFS VELOCITY 
i 1220.00 -0.-79 ___ 913-.03 1340,00 0.11 

1---
1 

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

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

1 
I 
[\" ------------ -------- -

-' 

f-------- ------- ---------------- -- -· ·- -·-

------ -----

f------- ------ -- ---~-

' ~----
' 

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

--- ------- -

___ --- - ---- --- . ----
----------- --- ---- --- ---

------- ---

o.o 

ELEV, 
913.23 

7312.76 
594B,42 ___________________ _ 
4676.43 
3514.41 
2456.23 

1507.15 ------------------
823.38 ~ 

485,31 
331,40 
249.85 
194,80 -----------------
142,85 

96.46 
57. 13 
23,16 
o.oo 

CFS VELOC !TY ELEV.I 
1640,00 0. 73 

913;75 _______ _ 

. ---------- -----------
___ --- ---- ---- --- ----

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

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

\ ' 

.. 
,. 

.. , 



I r-- ·->------- ---S~p_._YROGRAM,_APRIL, __ l968 ____ _ I ... UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

---- ----:-AG~:--5------

:------------------------------------------------,! OUTPUT LISTING FOR SECTION 17.9 
____ _ ____ DISTANCES 

DOWNSTREAM UPSTREAM DRAINAGE AREA 
__ CHANNEL _____ VALL EV CHANNEL VALLEY SQUARE MILES ________________________ _ 

,----- ---------- ----------
730. 730. 

,----
: I 

--·---- ----------- -----

ELEVATION 
925,00 
924.00 
923.00 
922.00 

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

921,00 
920.00 
919.0U 
918.00 
011.00 
91e.OO 
015 .oo 
914.00 

----------------------- 913.00 
912.00 

90. 90. 1.00 

---------
TOTAL KO ENO AREA 

1430523.5 17248.46 - ------- ----------
1199907 .o 1539".46 

986673.1 13548.46 
791673.5 ll69A.,,6 

_ --- ----- 627843,0 9879,03 
482928.4 8120,H 

---------------- 367931.8 _ --------- 6453,55 
273590.8 5044.17 

197319.4 -------- 3818.90 ------------------
133120.9 2760.66 

83786,5 1809,11 
48785.6 1157.99 

---------- 41592.Q ----- _ 753.22 - ---- ----------------
30806.3 4()8.71 

:----------------------------911.00 ------
910.00 

22683. 5 357 ,56 
16347.8 277.78 

-------------------------- 909. 00 
908.00 

11354. 8 209, 15 ------------------
7C67.t 150.15 

___________________ qo1.oo ____ _ 3598,4 -------- _ 96,)4 
ll8n.2 47,42 

-------
906.00 

1----
______ 905.00 49. 7 ------ ------- _ 5.87 , 

1---~•, _______________ CFS __ VELOC IT_V ___ ELEV, 
,1 1220.00 1.25 913.54 

CFS ___ VELOCITV 
1340.00 1.24 

ELEV. _____ CFS VELOCITV _____ ELEV_ •• _______ _ 
913.79 1640.00 1.21 914.29 

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

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

------------- ------- --------------- ·---------
,, 
1----

/ I ,---
1 

1---
j ________ ----- -------------------

1 1----
·~1 __ _ 

-L----------
1 \ ______ _ 

- ---- -------- --~----------
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---!----- __ _ w • . S. p._BRICGE, _JUNE, 1968 

e----- - - --------- ___________ UPPER GRAI_W_~LOOO _HAZARD ANAL YS I S.,-J_ACKSON __ MI Clil GAN 

INFORMATION LISTING FOR BRIDGE SECTION 18 

_____ PAGE:_f!0_. ___ 6 ______ _ 

I OPENING 

----~O~)c-~J~_G_COEF , __ IJ._8oq _ --- __ OR IF_ I CE __ COEF, __ o. 600 ROAf?WA_'!'. _C_OEf, __ 9_._8.ccO.ccO ____________ -:----

1-------- ----- _______________ . __ ELEV AT ION __ _ ______ END AREA 
Ql2.BO 461.79 

----------------- 911.80 ....... _ -- 405.79 
910.80 349. 79 

------- 909.80 --------------- 293.79 
QQB.B0 237.79 
907. BO _____________ l Bl. 79 
9D6.80 125.79 

----- __ Q CONTROL 
7545.3B 
6221.05 
4985.68 

________________ 3 B 4 6. 30 
281?.00 
1B95.16 
1114.14 

'------ _________________________ 905.BO 70.74 507.39 
l'• R • 52 
16.44 

904.80 24.48 
903. BO 4. B9 

---~OACWAY _________________ __,,E-"'LEVATION FLOW OVER RCA• ICFSl 
925.00 --121072.54 

---------------------- 924 .oo _ .•.• ------ 100348 .12 
923.CO 80963.14 

,----------------------------- 922.00 _________________ 6276B.08 ________________ _ 
921.00 42747.36 

---------------- 920. 00 ------------------ -- _ 24893.60 
919.00 12400.96 

------ 918.00 ---------- ------ 4700. 74 
917.00 331.22 -----

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 
______________ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED ..,, ' 

"'"t•r '. I 

i 

SEPARATELY FOR THE BRIUGE. NORMAL PROFILES ARE 
__ _ _______________ COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. ---------------------------

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

. ! ,--~- -- .. 
I 

I 
I 1-·-

' I r---·-·· 
I 

--1--------- ------- --

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

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

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

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

---· - -- -----
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- -- - --- -- -------- --· --- ---------------
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_____ PAGE l __ _ 

I 

-------- ----- ------- --------------- _______ :=~ =~-----•-------------
, 1---- ___ _/_~ JOB ___ _ -------------------------- -------------------------------

LOG DRIVE CART SPEC CART AVAIL PHY' •RIVE 
. 0000 ---- 0003· - - 0003 . -----·oooo ------ -- -----------

-V2 ~08 ----ACTUAL BK - CONFIG BK -----------

// XEQ WSPIN 

!---------- ------
1:' 

I ,---
\ 

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

'--------'---- -------------------------------- ---------------------------

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

t 
:-------- ----------------------------------- ---------------------------

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

f---------------------------------------'--- --- ---- ---- --
. ! ------
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I 

---- ---------------------------- -- --- ----
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. ----------- ------------------
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-----~-·-==---~- --·---- ---·----~-- ----- ·-··. . ·- -···- - . ··---·---- ·-------•----
f-------· .w._s •. P._PROGRAM, APR!L,_1968 .. _ -- . --- -----·· _ --- -· _ . 

UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON HlCHIGAN PAGE NO. 
------·· 

OUTPUT LISTING FOR SECTION 18.l 
. 01 STANCES 

DOWNSTREAM UPSTREAM -----·-----··------------
ORA I NAGE ARE A ,_ ____________________ CHANNEL VALLEY CHANNEL VALLEY ... _ SQUARE HILES _________________ _ 

I 

!-------

'(---- --
• I 

I 

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

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

90. 90. 

ELEVATION 
925.00 
924.00 

------------· 923.00 
922 .oo 
921.00 
920.00 
919.00 
918.00 
917.00 
916.00 
915.00 
914.00 

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

L------

913.00 
912.00 

------- 911.00 
1 1-----· ---- -·--------------------

--····--··------

910.00 
909.00 
908.00 
907.00 
906.00 
905.00 

CFS VELOCITY ELEV. 

2118. 2118. 

TOTAL KO 
1483491.0 
1244184.5 

··--··-······· 1022869.3 ---··· ---··-
820424.8 
650641.7 
500413.0 
380737. 5 
282675.5 
2033C6.5 
136562. 4 

-·----- 84720.2 
48809.2 

-·····- ---- 40893.7 
30405.4 

·-----··· 22955.9 
16578.4 
11422.4 
7067.l 

---·----· 3598.4 
1186. 2 

49.7 

1.00 

ENO AREA 
17235.71 ----------------
15385. 71 
13535. 71 
11685. 71 
9866.28 
8108.00 
6440.80 
5031.42 
3806.15 
2747.91 
1796.3~ 
1145.24 

741. 04 
488.85 
351.81 
275.94 
209.05 
150 .15 
96.34 
47.42 

5.87 

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

-··------------ ----

··-- - . -------------

CFS VELOCITY ELEV. CFS VELOCITY ELEV. 
1220.00 1.12 --·913.84 1340.00·- 1.01 914.16 --1640.00 0.96 

914.84 _________ _ 

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

------ ---- ··- . --·---· -- -· -· - ···- ·- . ---··•. ·-· ....... --··--·- --- - ------------
--- ----1---- - --- - ---

I' 
------------- --- ----- - -------- ---- _______ ,_ -- - ---- - --- ----------------

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

1 .• -•--·-· 

I __ 
I 

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

!--- ---- -------·------------- --------
' 

-·--· -·-----------------------

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

-- - -----------·---------------
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I 
''e-------~-~•-P.• PROGRA~~•_AP_~IL, 1968 

UPPEICGl\"ANO--Fiooo HAZAR• -ANA(vsrs::.JACKSON MICHIGAN ----PAGE-N•·-.---2,------
--------- ------ -- ---- - -- -- OUTPUT LISTING FOR SECTION 

DISTANCES 
DOHN STREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY 

_I ---

--------------------- --------- 2110.--·- 2118. 500. 500. -

. I 

' ;-------
I 
i--------- -

I 

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

' -------

f - ------ - - ------- - - ----- - ----
I 

ELEVATION 
925.00 
924.QO 
923.QO 
922 .co 
921 .co 
no.co 
919.00 
918.00 
917 .00 
916.QO 
915.00 
914.00 
913.00 

------ 912.00 
911.00 

------910.00 
909.00 
908.00 
907.00 
906.00 

TOTAL KO 
777512. l 
628145.0 
493335.7 
388589.5 
300855.l 
228661.9 
173579.2 
132814. 8 
103442. 5 
7b325.6 
54780.4 
39186.9 
29107.6 
23190.8 
18065.4 
13204. 8 

8812.2 
5!27.3 
2324. 3 

~--------------------------905.00 
645.l 

10.1 

18. 7 

CFS VELOCITY ELEV. CFS VELOCITY 
--- --1·220.00- - - 1.21-~14.93 - 1340.00- - 1.26 

ELEV. 
915.22 , _______ _ 

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

DRAINAGE AREA 
SQUARE MILES 

1.00 

----------

END AREA 
9952.58 
8620.58 
7288.58 
5991.H 
4801.0l 
3731.72 
2902.23 
2306.49 
1800.08 
l35<J. 20 
975.28 
M3.49 
377. 36 
314.97 
261.47 
211.67 
163.17 
115.75 

6<J.67 
2<J.70 

l .45 

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

CFS VELOCITY ELEV. 
915.88;----------1640.00 1.24 

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

~: 
I ,----

, ! 
. i 

' I _______ -
I 

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

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

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

----- --- - --·· ----·- - -·--- -----.---------------~-------------------------- --- -----. --·-
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I!. S. P. PROGRAM, APRIL,. 1968 _________ _ 
UPPE·R-·GRAND-Fio·oo·HfiARD. ANALYSIS-JACKSON. MICHIGAN -----PAGE NO. 

---- -----·- --OUTPUT LISTING FOR SECTION 
• DI STANCES 

DOWt-1S TREAH UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

500. 500. 750. 750. 

-----·- ·-· 
ELEVATION TOTAL KO 

18.8 

ORAHIAGE AREA 
SQUARE MILES 

1.00 

----------

ENC AREA 

---- - -•--- ---

925.00 1090847.7 9952.58 ---------

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

924.00 881598.2 
923.00 --- ------. 692877.2 -·---·--
922.00 545721.5 

8620.58 
7288.58 
5991. 33 

t--------- ----------- ----- -- -----------··· 921.00 -·····--·- 422671.6 
920.00 321608.5 

4801,01 
3731. 72 
2902.23 
2306.49 

I 
1---
, 

, __ ------
' 

919.00 ---···-··--· 244970.4 
918.00 188319,2 
911.00 147993.0 
916.00 110251.6 

----- 915.00 ------·· 80156.0 
9H.OO 58201.0 

------------·. ---- ------- ---- 913.00 -- . ----. 43659.8 
912.00 34786.2 

_____ 911.00 __________ 27098.l 
910 .oo 19807 .3 
909.00 13218.4 
908.00 7690. 9 

--------- 907;00 ------- 3'966;~ 
906.00 967.T 
905.00 --·----·-- __ 15.2 

-------···- _ 1800.DB 
13~9.20 

_________ 975.2B 
643.49 
377. 36 
314.97 
261.47 
211.67 
163.17 
115.75 
69~67 
29.70 

1 .45 

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

CFS VELOCITY ELEV, CFS VELOCITY 
.. 1220.00 1.22--·915.05 1340.00 1.20 

ELEV. 
915,34 

CFS VHOCITY __ ELEv.f _________ _ 
1640.00 1.20 916.00 

·---- . ·-· ------

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

~------ ------------ -- -· -------------------

l ____ _ 
! 

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

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

( 

( 

' ' 

... 

' 
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,-------"•-So __ l'_._PROGRAM, _APRIL,J968 ___ ==---===--=-=~-,·==-c=-=~70 _ ···-- ________ _ 

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 4 

, I 
' 

, ____ _ 

---- -------·· ---------
OUTPUT LISTING FOR SECTION 

_ OISTANCES 
DOWNSTREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY 
750. . 150. 100. 100 • 

ELEVATION 
925.00 
924.00 

·--· ----------- - -··----·--

923.00 ---- ·------
922.00 
921.00 
920.00 
919.00 
918.00 
911.00 

TOTAL KO 

,------- -- -------- 916.00 

1090847.7 
881598.2 
692877.2 
545721.5 
422671.6 
321608.5 
244970.4 
188319.2 
147993.0 
110251.6 

1~------
1 1----
1 ___ _ 

f--------· ---- - --

----- --- ·--- - ---

------- ---

915.00 
914.00 
913.00 
912.00 
911.00 
910.00 
909.00 
908.00 
907.00 
906.00 
905.oo 

80156.0 
58201.0 
43659. 8 
34786.2 
27098.1 
19807.3 
13218.4 

7690.9 
3486. 5 
967.7 

15.2 

18.9 

CfS 
- -1220.00 

VELOCITY ELEV. 
l.15 ___ 915.21 

CFS 
1340.00 -

VELOCITY 
1.14 

HEV. 
915.49 

[_· ___ _ 

f---- - - -- --- ------ -- ------

>-----------------· ··----------------------------------
----- ---

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

r---- -------------------- ----- -
, 
1----- ----- ---·- -·- -

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

- - - - ------------------
DRAINAGE AREA 
SQUARE MILES 

1.00 .. 

END AREA 
9952.58 
8620.58 
7288.58 
3991.33 
4801.01 
3731.72 
2902.23 
2306.'t9 
1800.06 
1359. 20 

--- --------

975.28 
643.49 
377.36 
314.97 
261.47 
211.67 
163.17 
ll5.75 

CFS 
1640.00 

69.67 
29.70 

1.45 

VELOC:ITY 
1.14 

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

ELEV. 
916. 15 --------

------·-------------
-- - ---- ----------, --------

·-· ----- -----------

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

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

r-

r· 

( 

,. 

' . 

'. 

'' 

<.J 
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' I -·· ---•--··-!-- - - • - • ----- -~-- -----

1 w._s._P. _BRIDGE, JUNE, 1968 ______ --------

1---
1 

L------

UPPER GRAND __ FLDOD HAZARD ANALYSIS-JACKSON MICHIGAN 

!~FORMATION LISTING FOR BRIDGE SECTION 19 

1,_ --------- ·-------·-·--·-· -·-··-OPENING COEF. 0.800 ORIFICE COEF. 0.600 

I- _______ OPENl~G 

------·- - ---

f------ ----- - ---- ---

1-------- ---------

e----- ----- ----

f----- ROAOWAY 

ELEVATION 
918.50 
917.50 
916.50 
915.50 
914.50 
913. 50 
912.50 

---·--·--·---·-··-· 911.50 
910.50 
909.50 
908.50 

END AREA 
561.20 
513.20 
465.20 
417 .20 
369.20 
321.20 
273.20 
225.20 
177.20 
129.20 

907.~0. ------
906.50 

81.20 
33.20 

o.oo 

ELEVATION 
927.00 
926.00 ~----·-----· --------------------
925.00 
924.00 
923.00 
922.00 

~--------------------------921.00 -------
920.00 

ROADWAY COEF. O.BOO 

Q CONTROL 
10885.85 
9519.76 
8216. 17 
6H8.22 
5809.62 
4714.73 
3698.93 
2768.93 
19)3.55 
1205.09 
602.55 
162. 35 

o.oo 

--- -·-- •·· ----------

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

----··-----------

. ----···-·- ·----------

- -------------------FLOW OVER ROAD (CFS) 
52670.04 
4ln6.23 
31498.20 
22353.25 
14478.22 

B038.60 
1585.51 

211.60 

··------ ---fi•E .HEAD-LOSS IS REFLECTEO BETWEEN THE EXIT ANO .- -·-·- -------- ------

r------ -- --~------ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

~-----------------------COMPUTED WHEN THE BRIDGE ODES NOT co~TRDL T~E FLOW. 

' I 
! __ 

f------ ·------------- --

i 
i ----

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

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

-----------

- ·--- ------·-·---------

·-· ··--- ------------------

- ---- --·--- ----- --- ----
. - . ···- - . - --· - - ·-·---------------
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______ w_. ___ s._p_. _ _pROGRAH, _APRIL, 1968 
·uPP.ER GR,fNii_Fi_ooo·-HAZARD -ANALYSIS-JACKSON MICHIGAN PAGE NO. -- 6 

OUTPUT LISTING FDR SECTION 
DISTANCES 

OOHNSTREAH 
1----- -· . --- . 

UPSTREAM 
r---·----------· __________ CHANNEL VALLEY CHANNEL VALLEY 

-- --------

100. . 100. 

ELEVATION 
932.00 
931.00 

:I----------------- ------ ---- -- --- 930.00 
929.00 
928.00 
927.00 
926.00 
925.00 

' ,!--- ------- --- ---
< I 
---- ---------------- ------- ------

924.00 
------ 923.00 

' 1-----

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

922.00 
921.00 
920.00 
919.00 ____________________________ 918.00 

917.00 
916.00 

ii 915.00 
---- ------------ ------------- 914.00 

913.00 
-------- 912.00 

911.00 

380. 380. 

TOTAL KO 
2157933.0 
1853848.2 
1571354.2 
1311408.5 
1075741.5 
912845.8 
742129.5 
632607.l 
525298.l 
420153.5 
333154.2 
257952.0 
198980.9 
148082.0 
110852.5 

DRAINAGE AREA 
SOUARE MILES 

1.00 ·--- --------~---
ENO AREA _____ _ 

15840.11 
14295.11 
12750.81 
11208.62 
9669.79 
8168.27 
6939.67 
5885.16 
5045.02 
4263.63 
3529.15 
2852.84 
2250.29 
1730.87 
1287.17 
916.96 
623.77 
446.98 
35 I. 77 
289.97 
236.89 
188.53 

----- ---------· 

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

, 

• 

( 

r 

(' 

t 

., 

! l 

t 

910.00 
909.00 
908.00 
907.00 
906.00 

81815.2 
61579.5 
47505.6 
37799.7 
30067.1 
2H42.9 
16794.7 
10854.4 141. 96 -----·-·----· "-

i -------- -

I 

' i r 

CFS VELDC !TY 
---- . 1220.00 2.47 

ELEV. 
915.25 

5 976. 0 
2578.3 

615.0 
o.o 

CFS' VELOC ITV 
1340.0o· 2.48 

ELEV. 
915.52 

CFS 
1640.00 

96.96 
54.59 
20.94 
o.oo 

VELOCITY ELEV. 
2.32 -----916.28 --------

-------•- -- ---------
--------------------- --- -- -- ---------- ------- --- - ----- --- --- - -·--------- - ------

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

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

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

'--------------------- ---------------------- .. , __ ---~ --- -- -----

' 



-------. ______ , ______ _ 
!- - ---•-

':'-_______ w. __ S._P. _PROGRAM, _APRIL, 1968 __ 
UPP~E-R-GR~A~NO FLOOD HAZARD °ANALYSIS-JACKSON- MICHIGAN __ _ 6 

I 1------
, i 

i . 

' , ____ _ 

i I 
I 

' 

I 
i. -
' ' 

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

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

1----
i . ,-- --- - -
I 
r-----

( i 
I 
~-----

1---------

OUTPUT LISTING FDR ·secTION 19.l 
DISTANCES 

DOWNSTREAM UPSTREAM 
__________ CHANNEL VALLEY CHANNEL VALLEY 

DRAINAGE AREA 
SQUARE MILES 

1.00 
..... -------- ----- ---- ---------

100. 100. 

ELEVATION 
932.00 
931.00 
930.00 
929.00 

-- ------- 928.00 
927.00. 
926 .oo 
925.00 
924.00 
923.00 
922.00 
921.00 
920.00 
919.00 

-- ---------

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

CFS VELOCITY 

918.00 
917.00 
n6.oo 
915.00 
914.00 
913.00 
912.00 
911.00 
910.00 
909.00 
908.00 
907.00 
906.00 

380. 380. 

TOTAL KO 
2157933.0 
1853848.2 
1571354.2 
1311408.5 
1075741.5 
912845.8 
742129.5 
632607.1 
525298.1 
420153.5 
333154.2 
257952.0 
198980.9 
148082.0 
110852.5 

81815.2 
61579.5 
47505.6 
37799.7 
30067.1 
23442.9 
16794.7 
10854.4 

5976.0 
2578.3 

615.0 
o.o 

CFS, VELOCITY 

END AREA 
15840. 11 
14295.11 
12750.81 
11208.62 
9669. 79 
8168 .27 
6939.67 
5885.16 
5045.02 
4263.63 
3529.15 
2852.84 
2250.29 
1730.87 

----- 1287.17 
916.96 
623. 77 
446.98 
351. 77 
289.97 

----- _ -- 236.89 
188.53 
141.96 
96.96 
54.59 
20.94 
o.oo 

CFS VELOC ITV 
1220.00 2.47 

ELEV. 
915.25 1340.00 2.48 

ELEV. 
915.52 1640.00 2.32 

-----------

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

ELEV. 
916.28 

• 

r 

,. 

' 

' 

,, 

'· 

' 

(. 



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

1---- - ------------------ -

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

1------w._s. __ p. __ _1,_ROGRAM, _APRIL ,_1968 ____ -----
UPPER GR~A"'N~D-F~L~o-0·1:i'HAZARD--AN-AL yffs-::-JACKSON l'liCH-IGAN-- - -------- PAGE NO. 1. 

OUTPUT LISTING--FOR SECTIO~ ·19·;2 
• DISTANCES 

--- DOWNSTREAM UPSTREAM DRAINAGE AREA 
~HANNEL VALLEY CHANNEL VALLEY SQUARE MILES _________________ _ 

360. 380. 1390. 1120. 1.00 

ELEVATION TOTAL KO ENO AREA 
---- ------ 932.00 1231965.5 --- --- 15840.11 -----------------

14295.ll 931.00 1055716.5 
930. 00 892161. 0 

' 
___ 12750.81 -----------------

I L___ ________ _ 

I 
1---------------------

929.00 Hl868. l 
928.00 ---------- 605869.2 --- ------ _ 
921.00 513253.5 
97.6.00 _______ , ______ H565l.3 
925.00 351456.8 

~-----~--------------------- 924.00 ----- 290565.3 
923.00 230140.8 

1----------------------------922.00 181514.0 ------
921.00 139258.5 

I ,_ 
! 

--- --- --- -- ---- -- ---- --------- 920.00 106456.5 
919.00 78214.2 
918.00 57740.8 

1---------------------------- 91 7 .00 41886. 0 

916.00 31089.4 
915.00 23781.4 
914.00 18899.8 
913.CO 15033.5 

!----------------------------- 912. 00 ---------- 11721. 4 
911.00 8397.3 
910.00 ---------- 5427.2 
909.00 2988.0 

I 
908.00 ________ 1289.l 

'. 907.00 307.5 
_________ 906.00 ------- o.o 

CFS VELOCITY ELEY. 

11208.62 
9669.79 
8168.21 
6939.67 
5885. f6 
5045.02 ------------------4263.63 

3529.15 -----------------
2852.84 
2250.29 
1730.87 
1287.17 
916.96 
623.77 
446.98 
351. 77 
289.97 
236.B9 
188.53 
141.96 
96.96 
54.59 
20.94 
o.oo 

, 
------- -------

------------------
CFS VELOCITY ELEV. 

·-1.220.00 2.0(--915.90 
CFS , VELOCITY 

1340.00 1.98 
ELEV. 

916.lr 1640.00 1.83 ---916.91 

l' --- --- ------ -------

,----
1 
I 

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

i-- ----- -----------

, ____ _ 
' I ~----- ----- --------- ------ ----

1 ____ _ 
--- •++-- - ----------- ---

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

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

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

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

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

( 

\ 

,. 
' 

(' 

( l 

' . ' . 

tJ 

u 
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l I 

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

___ ll •.. s •. P •.. PROGRAH,. APRlL, .. 1968... ______________ .. ---···---- .. .. ______________________________ _ 
UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 8 

- - ------- --------- - --------- ----
OUTPUT LISTING FOR SECTION 

----- ------- __ DISTANCES 
OOWNSTREAH UPSTREAM 

_________________ CHANNEL VALLEY CHANNEL VALLEY 

- -- -------------- ------
1390. 1120. 

ELEVATION 
930.00 
929.00 
928.00 
927 .oo 
926.00 
925.00 

--------------------- - -- - - - ------- 924.00 
923.00 

----- 922.00 
921 .oo 
920.00 
919.00 

------------- 918.00 
917.00 
916.00 
915.00 

________________ 914.00 
913.00 
912.00 
911.00 

140. 140. 

TOTAL KD 
1302833.0 
1144723.2 

..... --··· 995291.8 
854546.0 

--------· ---- 722742.0 
610804.3 
509424.0 
411438.6 

---------- 336833.9 
264009.0 
204302.5 
147231. 7 

. ---·------ 99580. 0 
62895.6 
36466.l 
23020.3 
17787.8 
13645. 0 
10104.8 

-------- ----- ·-'-
DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA 
15470.54 ________________ _ 
14274. 11 

---·- --·-·-·- 13079.85 
11887. 88 
10698.18 
9521.43 
8397.24 
7294.77 

--------· 6241.95 
5251.41 
4329.24 
344'>.42 

... --- ---- 2588.25 
1773.79 

-----·- -· 1029.03 
455.42 

___ ----- _ 330.09 
27 2. 20 

_ ----- 219.08 
171.09 

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

~--------------------------910.00 
909.00 

7271.2 
5137.4 
3712.9 
2292.0 
1206.7 

-- ----- 129.57 
96.20 
68.36 
43.80 
22.42 

I ! ___________________ _ 

908.00 
907.00 

-------- 906.00 
905.00 

~------------ ------c-FS--vEi-cic:'1_T_Y ___ E_Lev. CFS VELOCITY 

441.5 
49.l 

ELEV. CFS 

5.09 

VELOCITY ___ ELEV. 
1220.00 0.83 ____ 916.57 1340.00, ______ o.e1 916.81 ___ 1640.00 o.76 ___ 917.4,. __________ _ 

' 
' i ~----------------------------------

1' 

. i 

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

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

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

! 

:-- --- --------------- --- ------ --------- ---- ----------

,-

, ' 
'' 

( 

r 

C 

'' 
I 

t 

;. 

' 
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w. s. P. BRIDGE, JUNE,l96B ________________ _ 
. -------- -------·-------- ···------ ----------------------

UPPER GRAND_FLDDD HAZARD ANALYSIS-JACKSON MICHIGAN 

INFORMATION LISTING_FDR BRIDGE SECTION 20 

_______________ PAGE NO. ____ 9 _______ _ 

__________ OPENING COEF. 0.600_ ORIFICE COEF. 0.600 ROADWAY COEF_. _0._700 _____________ ~---

OP_~NING __________ _ ----- --------- - ELEVATION 
915.20 
914.20 
913. 20 -- ----------

------ ------------ ----- ------------ 912. 20 
911.20 
910.20 

ENO AREA 
420.05 
35~.05 
290.05 
226.12 
172.84 
126.03 

0 CONTROL 
6330. 35 
5007.44 
3814.34 
2783.82 
1957.80 
1272.86 

1---------

1--

I 

!---

i 
!--- - --- - --
I _______ ---

,~- ---- --- -

ROADWAY 

909.20 
908.20 
907.20 

________ 906.20 

ELEVATION 
928.00 . 

---- - ------- - - -- ----- 927.00 
926.00 

------ 925.00 
924.00 

83.10 
45.76 
14.95 
2.45 

722.32 
321.ll 
87.53 

0.00 

FLOW OVER RDAO (CFSI 
48059.75 
36740.42 
26483.04 

____________ 174ll.64 
9708.13 

- ---- ----------------- 923.00 
922.00 

3680.64 ----------- -

-------- ---- --THf-HEAD-LDSS IS REFLECTED BETWEEN THE EXIT AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

. SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
__________ COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

8.59 

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

I----- - --------• - - ------------ ----------------------

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

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

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

1---- - --------------- -------------------- -- - ------ ------ ------------
i 1------- ----- - - --------- ----- --- -

I_--·- - --- - - - . ---- -------------- ------------ --- -- - ---------- -------·---

( 

( 

,..._ 

~ ., 

,, ' 

I J 

' " 
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,,_I ---''-----w._s._P •.. PROGRAH, APRIL,_1968_. ·---------------··--. -- _ --·-- -··· ---- _ ----------------------UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

- ------------- ----- ----- - -
OUTPUT LISTING FOR SECTION 20.1 

_________ '_ DISTANCES 
OOWNSTREAH UPSTREAM 

_______ CHANNEL VALLEY CHANNEL VALLEY 
180. 180. 1340. 131t0. 

DRAINAGE AREA 
SQUARE HILES 

1.00 

ELEVATION TOTAL KO END AREA 

PAGE NO. 10 

926.00 .. _ --- .. 724658, 7 9020.44 _____ --------------
925.00 604135,8 798b.67 
924.00 ··-····--·-- 495839.0 _____________ 6965.69 ________________ _ 
923.00 402476.5 5980.39 

[----- ------------------ 922.00 --------- 320972,1 ------ --· 5047.85 
921.00 250273,3 4179.56 
920.00 --- ---·-. 187842.8 ·---·-·-···•-- 3368.~0 1 

919.00 134841.1 2608.90 
918.00 92214,9 ------- _ 1911.13 
917.00 62918.6 1286.89 

,_.I ___________________________ 916.oo 43341. 8 ______ 758. 16 
, I 915.00 31103.0 420.28 
1----- .. ---------------------------- 914.00 24377.4 351.72 
I 913,00 18008,9 283,06 
---------------------------- 912.00 12502.5 . 219.82 

911.00 7978.5 161.78 
;---------------------------- 910,00 5610. 8 113. 10 

909.00 3129.8 76.40 
i----·· _ -- ---- _ ------------ 908,00 1369.8 ·-----. 43.56 
! 907.00 353,9 17,24 

----------------------------- 906.00 ----------- --- 1.0 ----------- 1.01 

.-

r 

,. 

C 

" 

r 

'· 

-ri ____ _ 

' 
___________ CFS __ VELOCITY __ ELEV. 

1220.00 0.97 916.92 
CFS VELOCITY 

1340.00 0.92 
ELEV. 

917 .25 
CFS VELOCITY 

1640.00 0,82 
ELEV!__________ ':: 

918,09 
) ' . ' 

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

' f,,---

:.. ! ----

i----
1 , -------
1 1-- ----- ---

----- " 

- - - ' --- ---- - --

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

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

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

------- --------·-- -·- ---

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

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

---- -------

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

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

,. 
'' 

( 

' C 



I 
1-------
1 

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

1.- -- -
I 1----•-

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

I---
L [ OUTPUT LISTING FOR SECTION 

1·-·-·· DISTANCES 
DOWNSTREAM UPSTREAM 

._.CHANNEL VALLEY CHANNEL VALLEY 

····•··· ·-· --·--·---
1340. 1340. 

ELEVATION 
935.00 
934.00 
933.00 
932.00 

1-••--· ... ·-··-----•-· .. 93l.OO 
930.00 
929.00 I , ____ ---- -------------- ------ --- - -------• ---· 

! 928 .oo 
927.00 
926.00 
925.00 
924.00 

.------ . - ---·-------- --· 923,00 
922.00 

·-· -- ------

---- 921.00 
920.00 
919.00 

--------918.00 
917 .oo 
916.00 
915.00 

--------------914.00 
913.00 

------------------912.00 

911,00 
,. 910.00 
i-1 ____________________________ 909.00 

908.00 

400. 400. 

TOTAL KO 
3070747.0 
2739844. 5 
2426327.0 
2130277. 5 
1851812.5 
1588736.2 
1342134. 5 
1113961.2 

905513. 3 
-· ------- 717259.0 

548972.l - -- ---------
401508. 8 
278084, 7 

-· ------- 196583.6 
144485.l ---------
109821.2 

84021.6 --- --- -- 57821.6 
38449.9 -------·· 28444,4 
21663,l ------- 15788,6 
11274, 7 
7010.l 
3578,0 
1881,5 

623,4 
36.8 

, _______ _ 

-- - -·-·-·•· - . ··- -··---'---------

PAGE NO. 
---- ---·--------

20.9 

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA 
31586.62 
29254.85 
26963.53 
24712.67 
22502.26 
20330.84 
18192.38 
16086.22 
14013.42 -------- --- 11980.21 
9987.65 ----- ------ 8035.73 
6136.84 

- -- ---- 4406.33 
3127.87 ---------- 2168.58 
1616.51 -- - --- -- 1156.48 
718.67 - ----- - 397.73 
311.62 ---------- 252.49 
197.72 

---· 145. 77 
95.37 ·---- 53.35 
25.43 
3.95 

. -------

11 

,----------------- - ----------------- ------- - - ---- -- -- --- -----

,------ - --,----

t-----··. ---- ---

!---- ---

.----·· ··-----------------

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

--------
---·- --·--·--

·---- -----------····--····-·-·---· ---··· ·-· 
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~------~~-- ---~ -----·-_-_-_·_· --

_______________ ,,_ - ------- - ·-

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

1 

i------
' I ,-----
1 
I _______________ _ 

1-- -- -· - - --- - - -------- -- -
' 
1 --------

! 
1--

OUTPUT LISTING FOR SECTION 20,9 CONTINUED, 

CFS 
1220,00 

VELOCITY 
1, 20 

ELEV, 
917 ,67 

CFS 
1340,00 

VELOCITY 
l, 16 

ELEV, 
917,97 

CFS 
1640,00 

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

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

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

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

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

VELOCITY ELEV, 
1, 10., ___ ~18, 70 __________ _ 

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

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

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

f----- - - ------ ---- --- --- ---------------------- -------- ----- --------- - ------------------------
-------- --

-------------- -----------
i 1---- . - ---- - -- ----- - ---- ----------------------'--

I--
! _________ ------

I 
I 
1-------

1 
' -

~ I 
i 
i-

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

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

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

----- - ---- - - ---- ------------------
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_______ yPPER_GRANO_FLOOD HAZARD ANALYSIS~JACKSON MICHIGAN 

INFORMATION LIS:TING FOR BRIDGE SEC:TION 21 ---- ---- -- -- --- -

_________ PAGE NO. 13 

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

___________ __ OPENING COEF. 0.900 ORIFICE COEF. 0.600 ROADWAY CDEF. _o.so_o _______________ _ 

DP.ENING __________________ __ _ 

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

ELEVATION 
951.00 
950.00 
949.00 
94a •. oo 
947.00 
946.00 
945.00 

END IIREA 
1488,!,61 
1488ll.50 
14871,. 07 

------------ 14759.31 ----------
1455;1.30 
14250.B9 
13896.60 
1348().67 

Q CON-rROL 
651814.87 
6127'17.62 
575991 • 62 
5423',9.25 
510968.62 
481568.00 
4537:33.00 

944.00 
943.00 
942.00 
941.00 

- 1301,!.04 
12499.50 
l 198~i.25 

427361. 75 
402 l 1)3. !>O 

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

940.00 
939.00 

1147().66 
1095!i. 77 

377689.93 ----------
353897.Bl 
330Hl.68 

----- 308236.75 
10442.17 286540.37 938.00 

937. 00 - -- --- 993().64 --- 26551)6.00 

936.00 -----

! 
' ,-----
1 

935.00 
934.00 
933.00 
932.00 
931. 00 

-------------- 930.00 
929. 00 

'-------------------------------92e.oo ____ _ 
I 927.00 

! ____ --- ------- -------- - --- ------- :~~·gg 
i · 97.4:00 

1----- --

1,-,-----

i-- ----- ---

1--·· 
I 

I 

i 
I 
I 

1--
1 

' 

--

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

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

923.00 
922.00 
921.00 
920.00 
919.00 
918.00 

-----------917.00 

916.00 
915.00 
914.00 
913.00 
912,00 
911.00 
910.00 
909.00 
908.00 

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

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

- ---'--- -

9421..17 2451:!8.96 
8913.75 ------- 2254•,4.62 
8408.40 206429.Bl 
790!i.ll ------- 18811ll.90 
7403.B8 170469.56 
b~Q.i;~. 71 1535lt2.68 
6401'. 60 1373:!2. 75 
591,!.55 1218'D.32 
5419.57 _____ 1011:10.20 
4928.64 93152.20 
44311.78 799-rz.23 
3951!.97 676')8.29 
346Ei.2J 56095,53 
298~i.55 ---------- 454"79.82 
250<,.92 358:14.16 
2026.67 212;rn.47 
1563.75 19953.00 
lH:~1.63 141:~9. lB 
800.18 9490.QZ 
480.92 -------- 6269.55 
340.05 47:16,88 
278.59 - 361)3.54 
22Cl.47 Z6:L6.64 
166,31 1794.23 
118,01 --- 1123,83 

76,38 --- 6:18.68 
431,00 3()2.93 
HI.Ob -- -- - 97.19 
J.56 12.eo 

, 

--~----
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_w_. __ s. _p. _BRtOGE, _JUNE,1968_ -------------

.. ___ UPP!:R GRANO _f-_J.000 _ HAZARO __ ANAL YS t_S-JACKSOII MICHl GA_tl __________ _ P_AG_E __ NO_. __ ~l~"~-----

f _______ - . -------- - .. _. _____ . ___ . _____ _INFORMATION LISTING FOR BRIDGE SECTIOl'i 21 ICONTtNUEOl _______________________ _ 

>------~ROADWAY ____________ _ ELEVATION. _ ···--·-
955.00 

FLOW OVER ROAD ICFSI 
35240.81 
25399.40 
17130.73. f-----· - --·-- ---------------- ------ 954.00 

, I 
1------
! 

' I :----~ 

,1--, 

953.00 
952.00 
95l.OO 
950.00, 
949.00 
948.00 

--------- 947.00 --------- ------ ---------

----- ---·--- THE .. HEAD-LOSS IS REFLECTED .. BETWEEN-THE EXIT- ANO 

qns. 39 
5251.59 
2358.22 

818.35 
158.72 

o.oo 

APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

__________________________ COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

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

f------ ------- ---------------------------- ·---------- ------------------------------
----------~--------------

:---
' 

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

--------- ----·---- ------- -- -

. - ---·-· --- -------
----- -------

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

'-------------- -------------------·-------------- -------
----------------------------

i----- -- . -------- - -------------
' 

( 

.... 

, 
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UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 15 

r-- --
' ' ------- ··-----

' I- . - --
' \ _____ _ 
! 

·-----·-·--· ·- --· - ·-· 
OU1PU1 LlSllNG FOR SECllON 

. . DISTANCES 
DOWNSTREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY 
400. 400. 

ELEVATION 
935.00 
934.00 

-·----·• 933.00 

-·-····-·----

···--·- ---- - --- ---•----

932.00 
931.00 
930.00 
929.00 
928.00 

1740. 1740. 

-'·--

I 

'----·- --- -- --- ··--- ----------·-· ·-------- 921.00 

TOTAL KO 
4418907.0 
3936543.5 
3479819.5 
3048852.5 
2643808.5 
2261386. 5 
1903206.7 
1572189.2 
1270270.2 

' i ________ . 

I , ________ ------
I , ___ _ 
I 

926.00 
925.00 
924 .oo 
923.00 
922.00 
921.00 
920.00 
919.00 
918.00 
917.00 
916.00 

998139. 7 
755446.2 
543460.2 
366988.B 
251985.5 
180021.I 
133682. 7 
100129.6 
65475.2 
40452.6 
28519.7 

21.2 

ORAi NAGE- AREA 
SQUARE HILES 

1.00 

ENC AREA 
31586.62 
29254.85 
26963.53 ________________ _ 
24712.67 
22502.26 
20330.84 
18192.38 
16086.22 
14013.42 
11980.21 
9987.65 
8035. 73 
6136.84 
4406.33 
3127.87 
2168.58 
1616.51 
1156.48 

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

1-
1 
~, -------------
1 

915.00 
914.00 
913.00 
912.00 
Qll .oo 
910.00 

21663.1 ·--------
15788.6 

718.67 
397. 73 
311.62 
252.49 
197.72 1--

i 
: 
' 

---··· 

i _____ _ 

I 

··- -- ·- - ·-- ·-. -----

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

----·-·--··--- -------- 909.00 
908.00 

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

11274.7 

_______ , ____ . 

1010.1 
3578.0 
1881.5 

623.4 
36.8 

'------------·-------- ----------- -----

I 
1---

1 ,-
' I 
I - -

t-----
i 
I 
' !--------

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

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

145.77 
95.37 
53.35 
25.43 
3.95 

·------ ---------~--------------
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<------- ---- ----------- --- -

I ___ - ---- ---------------
---·-ouTPUT LISTING FOR SECTION 21.2 CONTINUEO. ----- -- - -

! CFS 
_1220.00 

. 
VELOCITY ELEV. 

1.01, 917.96 
CFS VELOCITY 

1340.00 1.05 
ELEV. 

918.24 
CFS VELOCITY -ELEv:-·------

1640.00 l.03 ____ 918._93 _________ _ 

<--------------------------------------------- ---· --- -- ---- ----- ----

-•-- ----------------

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

---------------------------
<--------------------------------------- -----------

I 
I 

·, I 

, 
----

i, ----------- ----- ------ - ------- ----- --- ----- -- ---- -

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

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

:1 _, ____ _ ----------------------------------- -------- --

'I ·1--- ------- ------ ---------- - ----------------

'1-I ___ _ ------------------------------------ -----------

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

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

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

,-i_ ____ - --------------- - --------- - -------- ----------- --- ---------

, 
' 

r 

' 

"--

,,_ 

l_' 
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.. --·- ·--·-··---·· --- . --· ---~------PAGE NO. 11'. I ------- --- -- -------- ---- --- ----- - --- ------
1 

1--
! 1--

:-- -··- -·· 

I 
1-----
1 

OUTPUT LISTING FOR SECTION 21.a 
DISTANCES .. ---- -- - ----

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

ORA INAGE AREA 
SQUARE MILES 

1.00 1740. 1740. 

ELEVATION 
----·-- 931.00 

930.00 
929.00 
928.00 

240. 240. 

TOTAL KO END AREA 
1157662. 7 10886.48 -·----· 
942365. 7 9393.97 
750959.0 --·· -··· ··- -- 7986.49 
580476.6 6607 .49 
441878.8 5280.88 -----· ------ ------------ 927.00 .. --··---

926.00 

-----· ----

---------------- 925.00 
924.00 

________ 923.00 
922 .oo 
921.00 
920.00 
919.00 
918.00 

______________ 917.00 

916.00 

-----·---· -- ·-·--· --·---·--- 915.00 
914.00 
913.00 
912.CO 
911.00 
910.00 
909.00 

CFS VELOCITY ELEV. 

329555.9 4109.95 
--- --·--- 246452.4 3151.55 

185625.l 2375.30 
130142.3 -----·----- 1693.94 
93391.6 1078.52 
75979.o ---··---- au. 10 
6\528.7 667.43 
49205.5 545.21 ------ ----
3965 7. 6 460. 66 
32007.3 -·------- _ 395.91 -----------
25172.7 334.56 

_ --------·- 19138.7 276.60 
13893.8 222.02 

9432.3 170.84 
5758. 3 123.05 
2909.9 78.67 
1052.7 .- ·-· --· 39.74 - -·---·-------------

90.6 7.85 -------- -----------

CFS VELOCITY CFS VELOCITY ELEV. _________ _ 
---12·20.oo 2.24·--·91a.9e 1340.00 2. 30 

ELEV. 
919.29 1640.00 2.42 ·-920.06 

-------------------- ----- ------ --- --1- --- ----------

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

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

___________ ... ________ -----------

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

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

-------- -------- ·-- ··--- ·- ------------ ---------
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UPPER GRANO FLOOD HAZARO_ANALYSIS-JACKSON MICHIGAN ___ _ ____ PAGE_No. __ 18 ____ _ 

INFORMATION LISTING FOR BRIDGE SECTION 22 _ --- -- --------------

f-------------------•• PENING CDEF._ 0.800 _____ ORIFICE COEF. 0.600 ROADWAY _COEFo_0.800 _______________ _ 

~-----OPENING _________________ ELEVATION 

;-- -----

' 
! 

, ' , _____ _ 
; I 

i-------
1 

[ _______ _ 
' ! 

- - ----------- ---- ,,,, ----

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

1--- KOAOWAY- ---

' !--- -- ------ ---
I ___ _ 
i 

- I 

922 .30 
921. 30 
920.30 
919.30 
918.30 
917.30 
916.30 
915.30 
914.30 
913.30 
912.30 
911. 30 
910.30 

ELEVAT JON 
940.00 
939.00 
938.00 
937.00 

'----- ---- -- - - - -- - ------- - ---- - ---- 936.00 
935.00 
934.00 
933.00 
932.00 
931 .oo 
930.00 
929.00 
928.00 
927.00 
926.00 
925.00 

' I-
I ------

, i 
1-- - ------ - - --- --- --- - --- - --- ----- 924.00 

923.00 
,_ _________________ ---

---·------- 922.00 

_ __ ________ ENO ARE A __ ________ Q CONTROL ___________________ _ 
461.25 
454.72 
435.20 
407.67 
376.00 
340.21 
300.28 
256.62 
209.84 
159.93 
106.92 

54.02 
16.00 

FLOW 

15410.)i 
13138.10 
11092.88 
9278.53 
7619.57 
6113.88 
4758.95 
3559.30 
2508.15 
1610.47 
877.87 
344.60 
75.07 

OVER ROAD ICFSI 
322534.00 
295953.68 
270187.56 ----------
245256.00 
221180. 75 
197986.59 

-------- ----------- 175700.90 
154354.81 
133983.53 
114627 .92 
96335.54 
79162.79 
58511.83 
39725.50 
24717.42 
13779.08 
6479.36 
1383.36 

61.29 

- ----------

1-------

_____________________ THE HEAD-LOSS JS REFLECTED BETWEEN THE EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

___ SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

I 
1--
I-
I 
I 
I --
I 

-----------

----, - - ------

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

--------
, - ----------------------

- ----- ---- ---- - --- -------
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-- ---- -- - ------ -~- -- ------- - ---- ~ 
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UPPER GRANO-FLOOD. HAZARD ANALYSIS~JACKSON MICHIGAN PAGE NO.- 19 

·ouTPUT LISTING FOR SECTION 
• 01 STANCES 

·-- -- -DOWNSTREAM. UPSTREAM 
___ CHANNEL VALLEY CHANNEL VALLEY 

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

------------- ·-·--· --

l 
i 

------ ---

70. 70. 

ELEVATION 
936.00 
935.00 
934.00 
933.00 
932.00 
931.00 
930.00 
929.00 
928.00 
927.00 
926.00 
925.00 
924.00 
923.00 
922.00 
921.00 
920.00 
919.00 
918.CO 
917.00 
916.00 
915.00 
914.00 
913.00 
912. 00 
911 .OO 
910.00 
909.00 

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

------------·- -------
I, 

1570. 1570. 

TOTAL KO 
1841340.0 
1574589.0 
1328985.0 -- -----
1102288.2 

894109.5 -------- -----
722355.3 

-- ----L-- 570573.6 
448045.1 
350550.8 -----------
283485.5 
215903.4 
157503.B 
112717.9 

81494.8 
61806.4 
50373.9 
45719. 8 
40036.Z 
33748.5 
26996.2 
21044.0 
15863.7 
11273. 1 
7402.9 
4264.4 
1901.3 
456.5 

o.o 

22.1 

DRAINAGE AREA 
SQUARE MILES 

1.00 --····-------------

END AREA 
20955.50 
18913.54 
16882.28 ------ ----
14864.03 
12854.26 --------- ---- ---------
10883.70 
9010.23 
7269.n 
5733. 79 -------4569.49 
3591.84 
2677.20 
1845.48 
1189.48 
854.45 
650.97 
553.26 
474.8& 
408.88 
347.99 
291.02 
237.99 
188.46 

, 
142.03 
98.70 
58.48 
23.12 
o.oo 

! ---- ---- -------- --- -- ----- - - - -- ----- -- - - -- - - ------- ---------------
' ' 
\ ____ _ 
i 1---------
~---·-- - .. ··-·-- --------- -----· ----

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

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

' 

; 

( 

( 
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UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 
------- =------PAGE NO. 20 

I 
' 1------, CFS-

i 
I 

---------- ________ 1220.00 

.,-------
' \------- --- ---- ---- - ---- --- ---

f--------- ------- ----

--- . ---- ---- --- ---- ------
OUTPUT LISTING FOR SECTION 22.1 CONTINUED. 

VELOCITY- --- ELEV. 
2.ss ____ 919.03 

CFS 
1340.00 

VELOCITY 
2.66 

ELEV. 
919.35 

CFS 
1640.00_ 

VELOCITY ELEV.------ ---
2. 87 _ --- ~20.18_ ------,----

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

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

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

I 

' 
-------- --- ---- -------

1------ -----------------

' I 
t-·-

I 
1-----
i __ _ 
I 

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

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

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

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

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

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

f-------- ------- -----------'------ -------- ----

----------------- ------------------ ------------ --- ---- -- -- -- ----- --------
1· 
I t----- ---- -

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

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

r-------- ---- ----------------- ---------- - - ---- --- --- --

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

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

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

,-

r 

' 

' 

~-. 
(. 
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·- - ------ ·-- - - -
OUTPUT LISTING FOR SECTION 22.7 

------- ------- ··------·----•-- __ • !STANCES ··-·- __ 
DOWNSTREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY 
--- 1570. 1570. 580. 580. - --·-· 

DRAINAGE AREA 
SQUARE HILES 

1.00 

1---·--·· ··--------· ----·· ---- ELEVATION TOTAL KO-- - END AREA ! 1-- -- - .. --- ---- ----

;--

'----- . ··-··· ----
i 
r-----
1 

1-------

! ,------· 

I 
1-- - ---·- -- . 

I' 
l -------- ---------- ----·· 

; i----
'----- -
' 

935:00 1240?82-0 
934.00 1054450.2 
933.CO ___________ 887354.1 ___ _ 
932.00 738080. l 
931.00 ---------- 609362.3 ----
930.00 496369. l 
929.00 410536. 5 ------------ - -- --------
928.00 - 333339.8 
92"1 .oo 260558.6 

------ 926:00 -------- 198534:4 
925.00 149297.7 
924.00 112716.0 
923.00 86802.0 
922.00 70432.2 

_____________ 921.00 ··-- ----- 55806.9 
920.00 43001.7 
919.00 32276. 7 
918.00 23876. 7 
917.00 1706!:4 
916.00 

------- 915.00 
914.00 
913.00 
912.00 

-------··- -· ---- 911.00 
910.00 

11298.0 

-·--------·- 6604.6 ··-··-·--·-
4336.9 

__ . ···-· 22ao.5 
B69.3 
213.l 

13343~58 -----------------
11843. 13 
10387.73 ________________ _ 

8982.81 
7651.93 _________________ _ 
6425 .47 

5366. 70 -·---- --- -------
4522.46 
3717.26 
2940:97 
2212.70 
1676.91 
1258.23 

973. 09 
78B. ll 
619.48 
465.15 
348.86 
2?8:l? 
211.56 
149.02 
91.25 
61.67 
31.53 
10. 58 
0.58 

. ···-----------

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

CFS VELOCITY ELEV. cFs· ·veiocnY ELEV. - CFS VEI.OC ITY--E"t:EV. 
1220.00 _l.86 __ ~20.19 1340.00 1.ae ' ---- 920.54 __ 1640.00 1.91_ 921.37 ___________ _ 

-- .. -- . ·-· ..... -----

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

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

,_ 
' 
l-- -- - ------ ---- ------------ . --------·------

( 

,' 
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( 
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I: 

\, 
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UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 22 

, I OUTPUT LISTING FOR SECTION 
• DISTANCES 

OOWNSTR.EAH 
CHANNEL VALLEY 

--- 580. 580. 

UPSTREAM 
CHANNEL VALLEY 

60. 60. 

DRAINAGE- AREA 
SQUARE HILES 

1.00 

ELEVATION 
935.00 

I 934000 
, I 933.00 ~I------------ 932.00 
1--- 931.00 

I' 930.00 I___ _ ________ 929.00 
I 928.oo 

------<-------------------- 927.00 926.00 
925.00 

r-----------------------------924.00 

r·---- --- ------- 923. 00 
922.00 
921.00 

. 920.00 
919.00 
918.00 
917.00 c------------------------------ 916.00 

TOTAL KO 
791705.7 
645e63.8 
523412.6 -- _ ------
416473.6 
319671.1 
238059.9 
174379.3 
123128.5 

83671. B 
61939.4 
51071.9 
42806.8 
35886.4 
29705. l 
24226.5 -----
19416.8 
15241.4 
11664.7 

8650.2 
6115.7 
4030.7 
2390.3 
1175.0 

915.00 
914.00 

I 913.00 
r--------------------------912.00 
I 911.00 ____ _ 

381.9 
25.l 

ENO AREA 
9587.56 
8370.56 
7172.38 
6031.75 
4938.08 
3886.63 
2930.03 
2083.58 
1302.B3 

725.04 
564.13 
471.61 
412.41 
357.87 

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

307.13 -----------------260.18 
211.02 
177.65 
142.07 
110.19 
81.62 
56.35 
34.37 
16.00 
2.45 

, 

CFS VELOCITY ELEV. CFS VELOCITY 
1220.00 3.11·--921.31 1340.oo-· 3.91 

ELEV. 
921.68 

CFS VELOCITY ELEV. 
1640.00 4.21--922.56'-----,-------

! 
I r---

I 

. ! 
I ·I __ _ 

- , _____ - ---

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

----------------------------
-------------------------- - ______ , __ -----------------

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

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

("" 

I ; 

( 

' ' . 

( ' 

l. 

( : 

V 

\_; 

,, 
-1------- ------------- ------ -----------~------- ~ 
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I 
. --·-·· -•-··- --------- ( 

i---•---

[ ____ _ 
I i -- ··---- - -
I 
I ,1·-----

1---·-· 
I ____ _ 
I 
1---
1 __ _ 

I 
1--, 
I 

w._s. __ P. __ B!llDGE, JUNE,1968 ---------- -----·--- --- ---
_ ___ _ _ ___ __ _ ______ U!'P_ER_ G_RA~~-!'LOOO HAZARD ANAL:,'Sl S-JACKSDN. Ill CHI GAN_________ _ ______ _!~_GE __ N0_. __ 23 _____ _ 

INFORMATION LISTING FDR BRIDGE SECTION 23 
. - - ---- -· --- .. . -----------''------------------ -

OPENING COEF. 0.600 ORIFICE COEF. 0.600 ----- -------
OPENING ELEVA HON 

922.80 
921.80 
920.80 
919.80 
918.80 
917.80 
916.80 
915.80 
914.80 
913.80 
912.80 

ROAOWAY-----------------,ELEVATIDN 
932.00 
931.00 
930.00 

END AREA 
386.39 
341.39 
296.39 
2 5 l • 39 - -- ---- -- ---

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

206. 39 
161.46 
118.61 

80.09 
47. 70 
21.65 
4.42 

929.00 ------

ROADWAY COEF._ o.80() _______________ _ 

Q CONTROL 
6493.75 
5409.79 
4396.45 
3459.34 
2605. 77 
1850.91 
1226.25 
735.97 
371.22 
129.97 
15.44 

FLOW OVElf ROAD !CFS l 
35682.85 
27278.62 
18672.88 
10721.16 

5154.06 

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

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

- ---- ------------------- 928.00 
927.00 
926.00 

---- ----------- -- 1563.24 ------
6.69 -----··- .... -

f------- - -------------
THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 

----APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FCR THE 8RIOGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

[ 

' 1---- - -· --
1 r-;--------

·------ - ---------------
' 
' 
i 

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

··--- ----

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

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

!-------------- ---------------~••---••----• •- --- ---••-- •- •H•-•-- ---------------------

'-----•------------------------------ ---------------------------

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

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

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

---- - --- ------- - ---- -----------
OUTPUT LISTING FOR SECTION 23.1 

_ _ _ DISTANCES 
OOHNSTREAH UPSTREAM 

_______________ CHANNEL VALLEY CHANNEL VALLEY 
DRAINAGE. AREA 
SQUARE MILES 

1.00 60. 
---- -- ---- ---

60. 

ELEVATION 
935.00 
934.00 
933.00 
932.00 
931.00 
930.00 
929.00 
928.00 

---------------------- 927.00 
926.00 

160. 160. 

TOTAL KO 
568976.l 
480072.9 
402373.4 --------- . 
332567. I 
268677.B 
212839.5 
166286.4 
126998.9 

ENO AREA 
9587.56 
8370.56 

7172.38 -----------------
6031.75 
4938.08 
3886.63 
2930.03 
20R3.58 

95097.7 
74142.1 

-- ------- -- 1302.83 --------------------

~---------------------------- 925.00 Ii 924.00 
____ 61266.9 -----

51168.0 

725.04 
564.13 
471.61 

1--

, _____ --- -
I 

r-----
l--
I ,--------

' I 1------ --

1 !--- --
l------- -
I 

-----------

- ------ -- - -- -------- 923.00 
922.00 
921.00 
920.00 
919.00 
918.00 
917 .00 
916.00 

--- 915.00 
914.00 
913.00 
912.00 
911.00 

CFS VELOCITY ELEV. 

43063.7 
35646.l 
29071. 8 
23300.1 
18289.7 
1H97. 7 
10380.3 
7338.8 
4836.9 
2866.4 
1410.0 

CFS VELOCITY 

458.3 
30.2 

412.41 
357.87 
307. 13 
260.18 
211.02 
177 .65 
142.07 
110. 19 
81.62 
56.35 
34.37 
16.00 

2 .45 

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

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

·---- - - 1220.00 3.66 ___ 921.49 1340.00 3.80 
ELEV. CFS VELOCITY ELEV•~---------

921.88 ·-1i.4o.oo 4.09··--922.11 

! _________ --------- - ------- --------- ---- .... --- --- ---------------
1 
I' 1-----
i------ ---
! r·-- ---- ----

1 ---
1 

i-----
1 

I 
)__ 

' I 

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

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

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

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

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

--
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I 

{ 

I" 

(, 
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( : 
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Q 
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1---- --
! 
I 1-- ··•---- -- _w. s._p._ BRIDGE, JUNE, 1968 

----- ,_ ___ --

1----- --- _ __ ____ U_PPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

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

i 1-- ----- OPENING __________________ _ 

' 1-----

1 

' I 
i---- -· ----
1 
'------- - --- --

Ir _______ R_DAD_ll_AY ______ _ _ 

INFORMATlON LISTING FOR BRIDGE SECTION 24 

OPENING COEF. Q.700 ORIFICE COEF. 0.600 

ELEVATION 
919.40 
918.40 
917.40 
916.40 

. 915.40 
914.40 
913.40 
912.40 

_ ___ _cELEVATION 
932.00 
931 .oo 
930.00 
929.00 
928.00 
927.00 
926.00 
925.00 

END AREA 
144.45 
121.95 

99.45 
76.95 
51t.45 
31.95 
10.21 
o.oo 

ROADWAY CDEF. O.TOO 

FLOW OVER 

Q CONTROL 
2078.41 
1612.94 
1188. 73 
810.31 
484.15 
220.79 
45.38 
o.oo 

ROAD ICFSI 
28692.34 
23943.33 
19439.76 
15352. 74 
11558.64 

924.00 -------------- --- ---- --

8009.22 
4847.29 

978.12 
47.97 

THE-HEAD-LOSS IS-REFLECTED BETWEEN THE EXIT ANO 
.__ _______________________ APPROACH SECTION• A RATING CURVE IS NOT DEVELOPED 

SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
,_ _______________________ COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

' I -----------------

PAGE N0. ___ 2, _____ _ 

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

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

, 

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

~-------------
i !-,---
' 

\------

I 

! r-----

------- -------------------1----------- -- -

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

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

--- ------- ----- - - - -- ·- -- --- -------·--------
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1---- OUTPUT LISTING FOR SECTION 
. DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

!------ ____ ,_____ ---------

! __ _ 
I 

[ ____ --------- ---------------

! 
1------, 
' 

132. 132. 

-----
ELEVATION 

932.00 
931.00 
930.00 
929.00 
928.00 
927.00 
926.00 
925.00 
924.00 
923.00 

390. 390. 

TOTAL KO 
436354.0 
359903.0 
290246.5 
227872.8 
173421.5 
128199.6 

922.00 -----
921. 00 

93470.6 
72628.9 
57097.7 
48128.4 
38545.8 
30189.6 
23209.9 
17132.7 
12011. 7 

920.00 
919.00 

_______ 918.00 
917.00 

--- ----- ---------------------- 916.00 
915.00 

--- --------- ----------------- 914.00 
913.00 
912.00 -------------------- -------

_ CFS VELOC ITV ELEV. 

8415.8 
5448.3 
3089.1 
1432.9 

CFS __ VELOCITY 

460.8 
29.3 

24.1 

DRAINAGE AREA 
SQUARE MILES _____ _ 

1.00 

END AREA 
3919. 77 
3413.27 

----------· 2906.77 -----------------
2400.27 

·-· -- _ 1893.77 
1391.40 

....... --- _ _ 903.90 
619.78 
474.87 
395.91 

---------- 335.98 
280.61 

_ ------- 230.11 
184.33 

--------- 142.97 
107.02 

77.20 
51 .46 

--------- 29.75 
13.22 
2.00 

----· 

ELEY. ___ ... CFS VELOCITY ____ ELEV. _________ _ 
1220.00 2.56 ____ 924.00 1340.00 2.68 924.17 1640.00 2.91 924.59 

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

---- ---- ---- - ------- -------- ------ ------------
----- -- -- - - -- , ___ --------- -- -- -

1---- - --- -------· -- .......... -----------------------

(' 

(' 

(" 

( 

) 

( 

( 

r. 

{ I 

! I 

'· 
I,) 

u 

{ ;' 

1, . 
\) 

"' 

1 ______ . - - ----------------- ----~----- -- ----- ----------------------- ----- V , , 
I ---- ---------------- ------------ ---- -------- ---------~------------------
! 
' 
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------------·--
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L _____ _ ---- ---·----------- ----------------- ---- ----------
I 
.~.-------w._s._P. PROGRAM, APRIL,_1968 _______________________ _ 
' UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 

- ---- -- ------ -- - . ------------------
OUTPUT LISTING FOR SECTION 24.5 

------- . ---------- DISTANCES 
DOWNSTREAM UPSTREAM DRAINAGE AREA 

;-------------------------C,HANNEL VALLEY CHANNEL VALLEY _ _ ____ . SQUARE MILES __________________ _ 

390. 390. 810. 810. 1.00 
;---- - -- ----- ---- - -·-------

ELEVATION TOTAL KO ENO AREA 
943.00 --- 1996080.7 ______ 17000.50 _ -----------------
942.00 l 776139. 7 15568.99 

------------------------------- ---- 941.00 --------- 1574586.0 ___ ------ 14138.99 _________________ _ 

' ' i""---
l------

I 

1--
,--- -
I 

940.00 1395583.7 12854.99 
939.00 ____________ 1229638.0 ____________ ll 790.99 
938.00 107239~.2 10726.99 

-------------- 937.00 __ ------- 924186.5 ---- ---- _ 9662.99 
936.00 785387.8 8598.99 

------------- 935.00 656434.8 --- __ --- 7534.qq 
934.00 537840.6 6470.99 
933.00 435812.5 ----------- 5426.51 
932.00 343133.! 4415.97 

-------- 931.00 ------- 279860.5 3511.16 
:..J 930.00 220186.2 2766.16 

____________ 929.00 ______ 171026.l 2133.08 
928.00 129144.3 1616.55 

____________________________ 927 .oo 93509.2 ----- 1158.60 

I-
! r--·------

, , 

926.00 71255.9 862.78 
______ 925.00 ---------- 58792.5 ------ 623.27 

924.00 t,9653.4 453.97 

------ ----- _________ 923.00 37193.l 363.20 
922.00 28752.5 294. 76 

. --------. ----- 92 I. 00 _______________ 22046. 6 236. 02 
920.00 16775. 7 186.90 
919.00 12375.9 - 145.72 

---918.00 ---- ---- 10296.2 114.45 

r--------------------- ------ --------- -- -------- :!!:gg ---------- !~i~:! !~:~~ 

:----- ---- - . --- . ---- --- -------- :!::gg ----- , ___ f~!~:! ~::~: 
913.00 __________ 367.0 ________ _. ___ ll.13 --------- ----
912.00 1.5 0.30 

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

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

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

f------- ------------ . ---- ·-------------------- - - - -------- ---- -- ---- ---- - - . -- --- - ---------- -----------
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(" 
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'1,------- ----
• t _____ _ 

1------

CFS VELOCITY 
1220.00 2.47 

ELEV. 
924.22 

-- --· ----

CFS VELOCITY ELEV. CFS VELOCITY ELEV. 
1340.00 2.54 __ 924.42 .. 1640.00 2.67 924.93, _________ _ 

f----------------- ·-----·------------- - -- -----·. -- -- ---- -- -- -----

: I 
---- ---------- -- ----- -- ------- -- --- ·--- - - -- --- - ----- --------------

I 

I 

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

---·-- -- --- - --

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

·--------- --------- ·---------------------
I----------------------------------------- --------------

1 -------·--- --------------

·-------
t 

----------------· 
r --·------ ----------- -----··- ------

I 

i 
.. --- ·--· - -------·----------------------

. ' 
I 

' ,------ - ---- - -------- -

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

'-------------------- ----- ------------------------ .. - - --- ------
·------- -----------------------------------

- -----~ - -----··· --------
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i 

--- . -- -----

-- -- - -•-------· OUTP\JT-LISTING FOR- SECTION 
_ DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

810. 810. 

ELEVATION 
938.00 
937 .oo 

50. 50. 

24.9 

DRAINAGE AREA 
SQUARE MILES 

1.00 

ENO AREA - ---------

12393.30 
11139.30 

r------ ---- --- -------- ----- -------- ---- 936.00 
935.00 
9 34. 00 

TOTAL KO 
1275866.5 
1094220.0 
924606. l 
767558.6 
623715.6 
493869. 5 
380435.0 

9885.30 
8631 .30 
7377.30 
6123.30 
4875.88 
3674.51 
25-34.30 

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

933.00 
932.00 
931.00 

------- 930,.00 ------------

284077.0 
204aq3_.7 
146800. 4 169 1,. 50 
102111.0 ··- --- -· 1231.63 

66528. 3 878.94 
----------------

)---------- ------

929.00 
ne.oo 
927.00 
n6.00 
n5.oo 
924.00 

46918.7 607.75 ----------- ------ --
36083.8 42'1.81 

--- ----
1 

!-----
[ ____ _ 

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

----923.00 
922.00 

--------92i.OU 

-------·-·. -- --· -------· . - ------- no.oo 
n9.oo 

----·-•·-- --- ·----- ----- -- ------------ 918.00 n1.oo 
- --------- ------------ H6.00 

915.00 
------ ---- 914.00 

VELOCITY ELEV. 

---------·· 29041.7 ····------- -· 329.37 
22832. 7 255.54 
19967.4 ----·---- 202.69 
i~Og7.5 i65.~0 
11999.9 --- _ _ 132.45 

8436.1 102.69 
5516.8 75.P4 
3212.3 51.89 
1582.0 ---- ---- 31.24 
609.6 15.41 

75.6 3.81 

CFS VELOCITY 

. -- ------------ ·-. ·-·· ---

ELEV. CFS 
·- 1220.00 2. 73--·-9·2s.08 1140.00··- 2.n 

ELEV. 
925.33 

CFS 
16'+0.00 

VELOCITY 
2.73 

925.94 _________ _ 

_,_ - - - - ---------------

\.------------------ -------------. --· ---- -·- --·- ... 

1------- ---------------
1 

1---- -- - . 
! 

--------

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

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

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

-· ·- ··------------

-------------- ------------ - ------------~----------- -~-------
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INFORMATION LISTING FOR BRIDGE SECTION 25 

------ - ·-··--·· -·-----
I 
I r- -----
, _. ___________________ OPENING COEF. 0.600 ORIFICE COEF. 0.600 ROADWAY eo~F. o.soo _______________ _ 

OPENING ELEVATION 
923.90 
922.90 
921.90 

··---· ·····-·-··---- 920.90 . 919.90 

~-- -- .. ·--··· ----- -- ---- ·-· 

~---- -------~ ---
ROADWAY··----·· ____ _ 

----------
L-- ---- - ------- -- ---- -·-·------

918.90 
917.90 
Ql6.90 
915.90 
914.90 

ELEVATION 
932.00 
931 .oo 
930.00 
929.00 
928.00 
927 .oo 
926.00 

END AREA 
- 318.59 

282.59 
246.59 
210.59 
174. 59 
138.59 
l 02. 5 9 
66.59 
30.59 
2.ll 

Q CONTROL 
5318.39 
~~93=58 
3663.51 
2892.08 
2184.15 

···-- --· 1546.06 
986.55 

·-··--- ·--·- 518.94 
167.93 

4.33 

FLOW OVER ROAD ICFSI 
35608.14 
26064.94 
16501.86 
9391.67 
4273.17 
ll04.27 ---- ------ --- -- ---

5.67 

1-·····- - . ·----·· - --- ··--- ··-······THE.HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 
~' ________________________ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

~EPARATEI.Y FOR THE BRIDGE. NORMAL PROFILES ARE 
___ COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

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

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

·----·---

··- --~------- ------------------------------ -- -··· - - --- -·-- - -· ----------------
I_ .. 
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I 
r 

I 

l 
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I 

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

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

-- -~ ------- ··-----------

--- ---------- ------ -----. 
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------- ---·--- ~-----
PAGE NO. 3~ 

1------· - OUTPUT LISTING FOR SECTION 
1----- • DISTANCES 

DOWNSTREAM UPSTREAM 
1 1------- CHANNEL VALLEY CHANNEL VALLEY 

so. 
1--- ----------

/ _____ - -
I :--------- ----------- ------
!--------- --- --~-------
i ,--- --- - - ----- --------
I 

so. 

ELEVATION 
938.00 
937 .oo 
936.00 
935.00 
934.00 
933.00 
932.00 
931.00 

\------, --~-------- - -------------------- -------- 930.CO 
929.00 

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

928.00 
927.00 
926.00 
925.00 

740. 740. 

TOTAL KO 
1303360.0 
1078499.2 

884831.6 
712556.1 
577417 .o 
453483.1 
350264.0 
269299. 8 
198B14.0 
142696.3 
100120.1 

72362.5 
51884.6 
37206. 7 

924.00 
:----------------------------- 923.00 ---------

31162.0 
27616.9 
21810.6 f-- ------------- --------------

L ___________ _ -- ---- ---- -- --------
I 

- ------ ---

922.00 
92 I .oo 
920.00 
919.00 
918.00 
911.00 

---------------- 916.00 
915.00 

16737.0 
12170.3 
8455.4 
5290.8 
2797.3 
1073. 3 

171.8 

25.1 

i 
~------- - --C-FS --V-ELOCITY ELEV. 

__ 1_220.00 ____ --- -- 2.17 ___ 925. 76 
-CFS-- VELOCITY 

1340.00 ________ 2.22 
ELEV. 

926.02 

I ------ --------------------------------
1 

--- __ , ______ _ 

~----------

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

DRAINAGE AREA 
SQUARE MILES _________ _ 

1.00 

END AREA 
12663.82 _ 
lllb9.6b 
9704.32 
8298.06 
6964.84 
5742.81 
4632.90 
3637.57 
2759.24 
1986.32 
1321.99 
881. 72 
596.75 
452.3B 
369.38 
306.30 
255.3B 
209.45 
167.34 
127.99 
93.04 
60.89 
32.03 
9.27 

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

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

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

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

f 

CFS 
1640.00 

VELOCITY __ , ___ ELEv-;-

2.26 ____ 926.44'----------

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

I 
I 

i 

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

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

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

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

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

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

_______ __c --- --- ---- ---- - --- - -- ----------,---- -------------
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f-------------------------------- -·----- -· -- ---------- - -- --· -----------------------

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM 
:---~---

UPSTREAM 
;--------------------·-- _____ CHANNEL VALLEY 
1 .-- 740. 740. 

CHANNEL VALLEY 
120. 120. 

'I !--- ELEVATION TOTAL KO 
• I ·,----

!. ________________________ _ 

I 
1--
~-------------- ------------ --- ---------··· 

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

936.00 16!7771.5 
935.00 132H09. 7 
934.00 ________ 1055872.5 
933.00 8H540.3 
932.00 605468.5 
931.00 426158.l 
930.00 282708.9 - -------
929.00 174937.5 
n"lO nn 
"7Ll"l•UU 

·921.00 ---------
926.00 
925.00 -----
924.00 
923.00 
922.00 
921.00 
920.00 

Q275C.O 
54 705.8 
35818.9 
26402.8 
20884. l 
16104.4 
12020.7 

------------919.00 

8594.4 
5756.6 
3482.8 
1131. 3 

' ,i-

i ----- --- ----------

910.00 
917.00 --- - -------· ---

916.00 
532.5 

13.1 

25.9 

-----DRAINAGE AREA 
SQUARE HILES 

1 .oo 

ENO AREA 
14609.60 
12805.61 

-·-- -----·-- 11001.61 
9197.61 
Hll.32 
5682.32 
4071.71 
2837.24 
1702.74 

864.53 
468.67 
28'1.ll 
240 .34 
193.44 
160. 12 
125.37 

94 .12 
66.14 
41.25 
19. 12 

1.61 

----------

--------· 

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

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

CFS VELOCITY ELEV. CFS VELOCITY ---- - --------- r220.oo 1.98 --926.36 1340.00 1.86 
ELEY. 

926.62 
CFS VELOCITY ELEY. ___ _ 

1640.00 1.76 -·921.01 

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

f------·--------- ---- --- ----

' 1---- - -- ---------' ------ ------ - -

1 1-.---- ---- ---· ----------- -- ----------- ----------------------
1 

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

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

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

I 

\---- ----- --------------- ---·- --------------------

·-- ---- -- --- -------
I 
1-------------- --- ------ --------------------- ---- --- --------------- ------

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

i 1--------------~------ ------ - --·- -------------------------------------

I----··- - ---·-- -- ------- -------- --------- - ------·------
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' 

INFCRHATION_LtSTING FOR BRIDGE SECTION 26 

OPENING COEF. 0.800 ORIFICE COEF. 0.600 ROADWAY COEF. 0.800 

OPENING 

- --- ----- ·-- --------

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

ELEVATION 
924.80 
923.80 
922.80 
921.80 
920.80 
919.80 
9U:1.80 
917.80 
916.80 

--------· -----------.------ 915.80 
914.80 

ENO AREA 
360.49 
323.49 
286.49 
249.49 
212.49 
175.49 
13&.'49 

·•·-- .... 101.49 
67.89 

-----·-··········· 41.16 
18.80 

913.80 _____ _ 3.68 

Q CONTROL 
6433.27 
5479.18 
4578.94 
3736.10 2955.10 _______________ _ 

2241.60 
1603.85 
1054.49 
628.15 
321.39 
111.41 
13.26 

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

ROADWA_Y ----·----- _______ ELEVATION 
934.00 
933 .oo 
932.00 
Bl.00 
930.00 
929.00 
92~.oo 
927 .oo 
926.00 

FLOW OVER_ ROAD (CFS l ---- ----------------

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

------·-----. .. 

~------- - - " 

109701.53 

91742.06 -----------------72959.92 
54642.19 
37940.67 
23139. 80 
12788. 7l 

·-·--· 5710.06 -----------------
581.65 

----------------- -----
THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 

_____ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

,-------------------------COMPUTED WHEN THE. BRIDGE DOES NOT CONTROL THE FLOW. 

I------ - --

i 

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

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

1--

l--- --- --- --------------· 

I 1-· .. 
1---- -

··-- ---- -------- --------

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

--- --- - - - ,- ---------------
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r 

(' 

I : 

I. 
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I 
1---·-- -· -
1---- - ·-------·-----

I 
1------- - ---·-- -------- ·-
\ 

1-- - --·
i 
i 
!--- --,-------

I 

1------· 

------------·-----OUTPUT LISTING fciR SECTION 
' DISTANCES 

DOWNSTREAM UPSTREA'4 
·--- _______ CHANNEL VALLEY CHANNEL VALLEY 

100. 100, 1B0, 1B0. 

ELEVATION 
936.00 
935.00 
934.00 
933.00 
932,00 ---------
931 .oo 
930,00 
929,00 
928,00 ·-------
927,00 
926.00 
925 .oo 
924,00 
923 .oo 
922,00 

-------- 921,00 

TOTAL KD 
1617771.5 
1324109.7 
1055872,5 

814540.3 
605468,5 
42615B,l 
282708,9 
174937,5 
92750,0 
54105,8 
35818,9 
26402,8 
20884,l 
16104.4 
12020. 7 

---- ---------·-------------- 920.00 ---- 919,00 

8594,4 
5756.6 
3482,8 
l 731.3 ----- --------

,-----·-------------------------

918,00 
917 .oo 
916.00 

CFS VELOCITY ELEY, CFS VELOCITY 

532,5 
13. l 

... ------ -----•-------·--·-----

·-----•·---
DRAINAGE AREA 
SQUARE MILES 

1.00 --- ------------------

£NO AREA 
14609,60 
12805.61 
11001.61 

9197.61 
1411,32 
5682,32 
4071. 71 
2837.24 
1702. 74 
864.53 
468,67 
287.ll 
240. 34 
198,44 
160 .12 
125.37 
94,12 
66.14 
41.25 
19.12 

1.61 

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

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

ELEV. CFS VELOCITY ELEY,t 
1220.00 ·1.79 ___ 926.52 1340.00 1.72 926,77 --1640-00 1,55--927.22 ------------

I. 

-------------------------- -----
[ _______________________ --------- --------- -------- ---- -'--

----- --- - -- --- ----- -------------- ----
'' 

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

t 
I 
f--·--·--

1 --------------------- ____________________________ ,. _______________________ _ 
f------ ·-- - ---------------------------------

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

L-- --·--·-----·-------- ------------------------- -----------------------

--- ---- --- -------·----------

( 

r' 

( 

( . 

I-, 

. ., 
v 
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I-· ----
!--·- ___ )j. __ S. __ P •.. BRIOGE, JUNE,1968 -----------------

"· -- ----- r 

·---· ·-·-·" ------------------------
i 
i---· - ____ U.PPER. _GRANO FLOOD HA ZARO ANAL YSIS-JACKSON __ MtCHtGAN _________ _e.{!GE210 • .__~_5 

1 ____ _ . ____ INFORMATION LISTING FOR BRrDGE SECTION _27 -----------~------
! ____________ OPENING CDEf._0.400 ORIFICE COEF. 0.600 ROADWAY COEF. 0.700 ________________ _ 

J--------·0.l'_ENI_NG. ___________ _ ________ ELEVATION . 
922.10 
921.10 

ENO AREA 
269.45 
209.31 
158.01 

0 CONTROL 
3488.50 
2518.44 
1722.90 
1071. 36 

920.10 
919.10 
918.10 
917.10 
916.10 
915. 10 

- --~-- ·- --- .... 110.ao 
68.08 
34.82 
12.65 
o.oo 

·----·--· 568.31 
243.95 
60.06 
o.oo 

------·-··_IIO_AOWA'I'._ ______________ ELEVATION 
. 931.00 

936.00 
935.00 
934.00 

FLOW OVER ROAD ICfSl 
. 1'10&4.21 

I 

j _ --

933.00 

66410. 75 
60107.85 
52171.03 
44618,01 ____________ 932.00 

····-···-·---·-·-·----·· ·- 3 7 4 69 • 3 8 30749.46 

---------- ---~ .. ----
r--·-·---·. -
I 

'l31.00 
------ 930.00 

'l29.00 
'l28.00 ..•••.. ---
927.00 
926,00 
925.00 
924.00 

·-· - ----------~ - ' - .,_. 

24487.60 
18720.13 
13493.14 

8871.65 
4946.52 
1077. 73 

7 .41t 

THE HEAO-lOSS IS REFLECTEO BETWEEN THE EXIT ANO 
APPROACH SECllON. A RATING CURVE IS NOT DEVELOPED 
SEPARATElY FOR THE BRIDGE. NORMAL PROFllES ARE 

I 
L_ 
\ ----- ----------·------ COMPUTED ~HEN THE SRlOGE OOES NOT CONlROL THE FLOW. 

1--
1 __ _ --------·------
I 

·-------~~-----

.~--- ---

--·----- -----------

-·--·---------------

1--··---- -- --"· -- -------·-------
' I 1------·-•- T ~ ··--•·•---
i -----· ___ .. -·--····-"""'""'-· ·--··-·· --------------

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

r 

'' 
( 

r 

( 

( 

\ 

~. 

t 

~ 

l 

i,, 

;.. 

~-

"" 
(,; 

.;, 

' 



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

• w._s. P. PROGRAM, APRIL, 1968 
1---~--- - --·· - -· --u°PPER GR-A-ND-F°LO0O-HAZARD ANALYS"is:.iACKSON MICHIGAN·---------· PAGE NO. I ____ _ 36 

i-----
1 
L...-. __ - --
1 
I 

I 

' !------ -- -- - -
' I ,-----

OUTPUT LISTING FOR SECTl0N 
_______ __ ______ _ DISTANCES 

DOWNSTREAM UPSTREAM 
____________________ CHANNEL VALLEY CHANNEL VALLEY 

440. 440. 1. 1. 

ELEVATION TDTAL. KO 

-- ----------- --~ --· --- 938.00 1070256.2 
937.00 919278.6 
936.00 ·-------·· 777743.l 
935.00 646043.3 
934.00 --· -·- 524636.2 
933.00 414063.3 

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

932.00 ------·--··- 314984.8 
931.00 228238. l 
930.00 -·----···--·- 154953.3 
929.00 98574. l ' ' i__ --

1----· 
' 

,----

. ·-- ----- -----

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

928.00 _. ______ . 62672. l 
927 .oo 40002.9 
926.00 ------·· 28397.6 
925.00 205%.7 
924.00 ---------· 15597.5 
923.00 11363.9 
922.00 7679.4 
921.00 4941.l 
920.00 ----- -----··-- 2815. 7 
<11~.oo 1146.6 

~------ ·------------·-· ··--·---· _______ 918.00 203.l 

________________ CFS_ VEL0CITY ____ ELEV. CFS ___ VELOCITY 

27.9 
-- ---~ ----- -- ----- --- ---

DRAINAGE AREA 
SQUARE MILES 

1.00 

ENO AREA 
11016.19 
10011.19 

---- --------·· ---

9006.19 ------------------8001.19 
6996.19 
5991.19 
4986.19 
3981.19 
2976.19 
1983.85 
1141.49 
624.26 
353.81 
259.36 
207 .83 
164.23 
124.41 

BS.BB 
59.27 
32.66 
10.08 

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

ELEV. ____ . CFS VELOCITY 
1220.00 1.68 927.18 1340.00 1.59 927.41 1640.00 1.51 

ELEV. 
927.88 

,_ 

! - -
' 

' !· 

! 
i---
1 

//. PAUSE 

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

-- ---- ---~--- - ----- -- . -- -- ---- - --- --- -----------

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

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

-----···-· ·-· --·--· ·--------. ·-------- .. _ -----
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w. S. P, PROGRAM, APRIL, 1968 
UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN. 

I 

' I - • 

----· ----- - . 

OUTPUT LISTING FOR SECTION 38.1 
Cl STANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

1 • 

CFS VELOCITY 
1220.00 1.02 

1 • 

ELEVATION 
940.00 
939.00 
932.00 
937.00 
936.00 
935.00 
9)4.00 
9 3] • 00 
912.00 
93!.00 
93C.OO 
929.00 
92B.00 
927.00 
926.00 
925.00 
924.00 
923.00 
922.00 
921. 00 
920.00 

360. 360. 

TOTAL KO 
3B4B43.1 
314913.0 
252015.2 
198270.0 
154957.7 
121441.l 

95234.1 
76082.4 
62370.4 
52274.B 
43365. 7 
35252.6 
27929.5 
21393.9 
15835.'• 
11313.9 

8015.4 
5117.3 
2B51.5 
1231.7 
284.7 

CFS VELOCITv ELEV. 
932.09 1340.00 1.eo 

ELEV. 
932.4B 

DRAINAGE AREA 
SQUARE HILES 

1.00 

END AREA 
4?02.54 
4219.54 
3536.54 
2856.36 
221B.54 
1633.3B 
1156.27 
838.46 
bS2.46 
556.2B 
4B8.0B 
422 .67 
360.05 
300.23 
243.49 
191.24 
145.79 
105.90 

70.65 
39.94 
14.74 

crs VHOC ITV 
1640.00 2.05 

-·-··- .. ···-·----
--- ----• -., 

,-

1 

M,,.: .. _____ $-I~. 
·----· ( 

11-1, ... t. e..,.., .. p_,r_ __ 

ELEV. 
932.7B 

-- --·------

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

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

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

360, 360, 

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

ELEVATION 
940,00 
939,00 

-------· ----------

938.00 
937.00 
936,00 
935 .oo 
934.00 
933,00 
932.00 
931.00 
930.00 
929,CO 
928.00 
921,00 
926.00 
925,00 

1660. 1600. 

TOTAL KD 
805241,8 
644511, 1 

·-··- --· 499612,5 
372148,9 

_ . ·-·· -· 267478. 5 
181637.7 

_ .... -,·--··- 118 514, 1 
78205.6 
60428,0 
47248,9 
38156.l 
30960,8 
24558,1 
18924. 8 
14035,4 
9869.4 

38.4 
. _____________________ , ____ _ 

DRAINAGE AREA 
SQUARE MILES 

1.00 

ENO AREA - ------- ---

11685,34 
10098.34 

8511. 34 
6924,58 
5365,82 
3854.44 
2441.94 
1332.72 

BO 1, 2 3 
561, 77 
44 3 .o 1 
381 ,02 
322,12 
26B,10 
211.11 

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

,-------------------------- 924.00 
6410,l _____ _ 

169,93 
126. 38 

I :---· 

I 
1-. ·----· 
I 

j - - -
I 

!--
1' 
' 

!---------

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

923.00 
922.00 
921 ,00 
920.00 

CFS VELOCITY ELEV, CFS 
1340,00 1220.00. 1,30··--932,24 

. - - - -

--- ---- - --

3619,1 
1 703. 1 

VELOCITY 
1, 17 

486.5 
13, 8 

ELEV, 
932.63 

CFS 
1640,00 

86.65 
51, 30 
22,05 

1. 70 
··-··· -- --·-·· -----------

VELOCITY 
1,23 

ELEV, 
932,98 _____ - -

·---- ·-- ---- ----
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1--

-· -----

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAM 
_________________________ CHANNEL VALLEY CHANNEL VALLEY 

1660. 16CO. 

ELEVATION 
941.00 
940.00 

200. 200. 

38.8 

'---------------· ------ ------------ 939.00 

TOTAL KO 
384181.3 
304809.0 
23'>246.2 
174508.3 
132342.8 I 

.1----

' , I -,----
' I I r-------

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

938.00 
----- ····- 937.00 

936.CO 
935.00 
934.00 
933 .oo 
932.00 

-------------- 931.00 
930.00 
929.00 
928.00 
927.00 
926.00 

- --- -- -- ----· ----------- _ 925.00 
924.00 
923 .oo 
922.00 

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

.-----------------------________ 92 I .OO 

CFS. VELOCITY 
1220.00 1.88 

ELEV. 
933.53 

CFS 
IH0.00 

95681,1 
66361.1 
45634.6 
38699.2 
33772.2 
30947.8 
26526.9 
21096.3 
16292.0 
12090.8 

8506.5 
5996.4 
3828.8 
2116.8 

VELOCITY 
1.01 

863.6 
135.0 

ELEV. 
933.98 

DRAINAGE AREA 
SQUARE HILES·-----~-------------

1.00 

ENO AREA 
5052.00 
4275.00 
3498.00 
2729.43 
2074.30 
1532.15 
1073.88 

714.48 
568.32 
466.75 
3n.54 
335.53 
284.02 
236.06 
191. 32 
149. 18 
112.56 

--- -------

81.48 
54.13 
29.81 

-- ···-- --- ----- ---•----------

CFS 
1640.00 

8.61 

VELOCITY 
1.89 

El EV. _________ _ 
934.41 

' 

·, 
( 

( 

( 
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UPPER __ GRAND_ FLOOD HAZARD ANALYSIS-JACKSON l'HCHIGAN 

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

------------- -----
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. - - ----- - ------------------
--- -- ---- __ PAGE !1D. ___ 4 _______ _ 

~i-----
1 

INFORMATION LISTING FOR BRIDGE SECTION 39 
. - ----. -•------

,, I ________________________ OPENlNG COEF. O. 700 ORIFICE COEF. 0.600 ROADWAY COEF. O.BOO --- -------------------
' 
1--- OPENING ELEVATION --- --------

1 1----------- ---
1----------

932.ZO 
93i.20 
930.ZO 
929. zo 
928.ZO I 1--- --- .. ----

I 

I 

I -- -------
' 
! 

I ' 
I 

ROADWAY 

----- ---------------- 927.20 
926.20 
925.20 
924.20 
923.20 
922.20 

ElEVAT ION 
940.00 
939.,00 
938.00 
937 .co 
'l36.00 
935.00 

END AREA 
446.00 
40i.OO 
356.00 

-------- -- 311.00 
266.00 
221.00 
176.00 
131.01 

87 .27 
-- --- -------- 47. 4 3 

12.53 

Q CONTROL 
7984.22 
6Si0.92 
5702.0l 

------ 4661.53 
3694. 37 
2806.75 
2006. 79 
1307. 20 

730 .. 07 
312.35 
51.85 

FLOW OVER ROAD {CFS) 
68656.65 
51113.99 
30340.07 
11806.09 

4009.12 
323.08 

------THe"°""flEAO-LOSS IS REHECTED-BET~EEN.THE EXIT AND 
___________________________________ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
CO~PUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

CI 
1--- ----------- ---- ---- - ---- --- - ----- - -- - ----- --
1• 

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

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

-- ---- ------ -----------, 
------ -----------

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

,-------
1 

I 

' \ _____ _ 
. I 
)-----

' 

1-----

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

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

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

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

---------- -- ,---~---
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W. S. P. PROGRAM, APRIL, 1968 
.:-----~ -- ----- - - - . -- -- ·uPPE)\-GRAND FLO• D- HAZARD ANA(YSIS:JACKSON MICHIGAN -----------------.PAGE-NO;--- -5-----

-------------------------------
OUTPUT- LISTING FOR ·seCTION - - ----- -------

39.l 
__ __ DISTANCES 

DOWNSTREAM UPSTREAM DRAINAGE AREA 
SQUARE HILES 

1.00 

----------- ----.----
CHANNEL VALLEY CHANNEL VALLEY 

100. 100. HO. HO. 

-ELEVATION TOTAL KO END AP.EA 
941 .oo 364181.3 5052.00 
940.00 304809.0 4275.00 

939.00 -- ------- 234246.2 ------------ 3498.00 
938.00 174508.3 2729.43 

------------ - ------ - 937.00 -------------- 132342.8 --------- 2074.30 --------------
936.00 95681.1 1532.15 
935.00 ---------- 66361.1 ---------- 1073.88 

• i 
'---------------------------

934.00 45634.6 714.48 

,---------------------------- 933.00 38699. 2 568. 32 
932.00 33772.2 466. 75 
931.00 30947.8 _ ----------- 392.5'• 

------ 930.00 26526.9 335. 53 

--- ------- ----- 929.00 _ 21096.3 284.02 
928.00 16292.0 236.06 
927.00 12090.8 191.32 
926.00 8506.5 14'1.78 

_________________ 925.00 5996.4 112.56 
• f 924.00 3828.8 81.48 
~~ _____ ____ _ _____________ 923.00 2116.B 54.13 
I 922.00 863.6 29.81 
~· ____________________________ 921.00 135.0 ------------ 8.61 

,---------------='CFS VELOC IT:'Y __ =-cE_lEV. 
1220.00 ____ - ·1-.-75 933.86 

__ Cl'S_V.ELOCI TY ELEV. CFS VELOCITY ELEV•~---------
934. 39--1~6~40.00 l.60 ___ 934.84 1340.00 1.56 

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

: i 
------~--- -- ------ ------- ---- --- ------- - - - ---,~- - -

--·-------- ----------------------
I 1-- -- ------- ---- -------------- --- -------- - - - - -- - ----- --- -- - ---- -------

1 --------------- --- ------ - - ----- ---- -- -- -- - --

! ________________________________________________ --------------------

" i ___ _ 

I 

i _____ - -----
' I 

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

----- ___________________ ,_ ____ - ----- ------ -- - ------ - ---- ---- ------------ - ·-

( 

( 

' 

t. 

'l 

'-



, ____ • 
'i ------- . --

-- --- -------- --------•-- -- --------------------- - ---------- --- -- - ------- --
1 W. S. P. PROGRAM, APRIL, _1968 . _________ . . _ . . . . ... ------ ---- -------- --·-=----,-----

PAGE NO. 6 

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

1---
I 1-- -- -
' !-------
' I 

I . 
,- -

, ___ -----
1 

' 

i 

1- -- --
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i 
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UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAII 
CHANNEL VALLEY CHANNEL VALLEY 

740. 740, 

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

ELEVATION 
941,00 
940.00 
939,00 
938.00 
937.00 
936.00 
935.00 
934,00 
933.00 
932,00 
931.00 
930,00 
929.00 
928,00 
927 .00 
926,00 
925,00 
924,00 
923,00 
'122,00 

150. 150. 

--- ---- -

TOTAL KO 
517844,9 
445177, 8 
317506. 8 
315107,l 
258319.7 
207591.5 
163564,0 
128755,5 
101778.8 
84522,5 
66929. 6 
51305,5 
37590.4 
26009.0 
16546,8 

9071. 2 
4319.9 
2093.4 

866.0 
152.1 

39.8 

CFS VELOCITY- -- ·-ELEV, 
1220.00 0.64 933,97 

CFS VELOCITY 
1340,00 0.62 

ELEV, 
934,48 

'. 

DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA 
5810.27 
5246,27 
4682,27 
4118,27 
3554.27 
2990.27 
2426.27 
1899.0l 
1504,81 
1267.82 
1085,06 
907.11 
734.86 
568.63 
412,20 
263,73 
131,43 

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

54,08 
29.56 
9,33 

CFS VELOCITY 
1640,00 0,68 

ELEv;··---
934,95 --- -------

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

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

--
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( 

( 

j I 

l 

I-

\ 

'· 
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'I f---------____________ __,up_PER __ GRAND __ FLOOD_HAZARO_ANALYSIS-JACKSON IUCHIGAN _____ _ 

i 
I lNFORMATION LISTING FOR BRIDGE SECTION 40 r- ------ - - -- --- - --------- • 

;I_-----··--·----·----··------ OPENING COEF. 0.700 ORIFICE COEF. 0.600 

J 
: ! 
' ' 

_______ OPENIN_G _______ . 

. ( ____________ -

ELEVATION 
931.BO 
930.80 
929.80 
928.80 
927.80 

I 
>------------ ---------- -----
' 
1-~----· 
I 
1--

I 
I ! -·-. ---
!--- ····-·- . 
! • 

. ·- ---- -·. ---- ---------------- 926.80 

ROADWAY 

925.80 
924. 80 --- -·-·-· 
923.80 

_________ 922.80 ----
921.80 

ELEVATION 
941.00 
940.00 - --·---- ---- - -------·---·----------

939.00 
938.00 

END AREA 
532.87 
451.77 
370.67 
290.49 
216.28 
151.21 

94.61 
55. 82 
36.12 
16.62 
0.39 

ROADWAY COEF. 0.700 

FLOW OVER 

Q CONTROL 
8067.07 
6396.3't 
4882.BO 
3556.12 
2454.13 
1579.23 

930.'IO 
534.16 
280.03 

BB.17 
o.49 

ROAD ICFS I 
69063.54 
53978.0~ 
40185.92 
27822.42 
16622.24 

___ P.AGE_N0. __ ~7~·------

- . ----·----·· ---

··--- ·---------

---- ·-·- ---------· 

------ -- ----- ------- ---- 937.00 -----------
936.00 

---------·-------·---

1----
• I 

; 

935.00 --------

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 

7589.28 
1~58.42 

--------APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIOGE. NORMAL PROFILES ARE 

------- ----------------COMPUTED Wt-lEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

---- --------- --- --------- --· 

-( 

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

' 
I ,-----
' I 1---- -- - - ------ ~------------------
!-- ------------------ -------
' 
, __________ -

' I 

' . i 

l 
I 

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

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

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

. -- ·-·- -----------~ ---------

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

' 

,, 

\ 

• 

{ 



' I ~--
. : •• S. _Po _PROGRAM, _APRIL, 1968 

)- --··--· -------------- ----··-
' I 
JI 

OUTPUT LISTING FOR SECTION 
'r--- ·•--- DISTANCES 

DOWNSTREAM UPSTREAM ' I CHANNEL VALLEY CHANNEL VALLEY 

i ·--- ---·---·---· - ·-----
, __ 
I 

! ___ _ 
! 

10. 10. 

ELEVATION 
941.00 
940.00 
939.00 
938.00 
937.00 
936.00 
935.00 

- 934.00 
________ 933.00 

932.00 
________ 93 I. 00 

930.00 
929.00 
928.00 
927.00 
926.00 

----- -------- 925.00 
924.00 

--- ·- ------------ ----· 923.00 
922.00 

CFS VELOCITY ELEV. 

450. 450. 

TOTAL KO 
539808.8 
462571.9 
390752.6 
324655.9 

. -·-· 264660.8 
211264.8 
165184.l 
129246.7 

_IOIB25.6 
84522.5 
66929.6 
51305.5 
37590.4 
26009.0 

_ 16546.8 
9011 .2 
4319.9 
2093.4 

----- ---- 866.0 
152.1 

CFS VELOCITY 

DRAINAGE AREA 
SQUARE HUES 

1.00 

. ·----··- ----

---- ---•----- ·

··-- --·-· --------------
ENO AREA __________________ _ 

5810.27 
5246.27 
4682.27 
4118.27 
3~54.21 
2990.27 

-·- ··----· 2426.27 
1899.01 
1504.83 
1267.82 
1085.06 

. . 

901.!l 
734.86 
568.63 
412.20 
263.73 
131.43 
54.08 
29.56 
9.33 

ELEV. CFS 

----- --------· 

_________ 1220.00 ___ o.60 ___ 934.19 U40.00 ________ .0.61 934.53 __ 1640.00 
VELOCITY 

0.67 
ELEV. 

935.02 
I 

1. __ _ - --- -,- ------------

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

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

---------------- '---------------- -----------------· 
' 

. \ __ ------· ----- --··------- -- -------- -- ·- --- --- --- -------- ----------
: i ' 

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

' '' 
(' 

( 

r 

t 

'l 

\. 

' ., 

i 
1-------------·--·- - ------- ----- ----------- ------------ ------- --- --- ----------- ----- --- ---------------- "" 
I ,- -----.. - -------·-- -- ·---

1 

-------- -------- ----- ------- -- --------------- ------
L 

i -------- ------- ---- -----·-- -· ---------------
' I I _______ - ·-

I 
-- -------- -- -- - ------------- --------·- -----·----------

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



! 
I 

-----··-- ·-------- --- -----------

____ _,_ --- ----- ~------ -- -- -- - - ----
···---1-

------ ·" -~-------
1 ________ w._s •. P. _PROGRAH, __ APRIL, __ 1968 ___ - ------ .. . •· -- - ·- .. . ... - --- . 

-------------- -PAGE .. No~ I UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 9 

,1--
1---

----- ------ - OUTPUT LISTING FOR ·secTtON 
DISTANCES 

OOWNSTREAH UPSTREAM 
r------ ___ -------------·····--·- _______ CHANNEL .. _ VALLEY 

450. 450. 
CHANNEL VALLEY 

l&O. 160. 

I ,-------

' ------------- ------------

, l 
1--- -······ 
I 

I 

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

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

(------- - -----------

1 

I !-------
. I 

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

ELEVATION 
940.00 
939.00 
938.00 
937 .oo 
936.00 
935.00 
934.00 
933.00 
932.00 
931.00 
930.00 
929.00 
928.00 
927.00 
926.00 

. 925.00 
924.00 
923.00 

TOTAL KO 
426044.6 
341919.l 
262976.3 
l 99625. l 
151372.2 
118809.3 
94937.5 
77067.8 
65600.9 
52i43.0 
41105.4 
30717.0 
21832.3 
14320.0 

8262.9 
5097.8 
2186.8 
399.l 

40.9 

1 -------·· c·F·S-VELOC:ITY ELEV. 
I 1220.00 1.23 934.24 ,--------------- -·-··----- --- - . 

. CFS 
1340.00 

VELOCITY 
1.19 

ELEV. 
934.58 

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

' I ---------- - --- -------

----------- -- -- --------
•-------

'' ~-- -- ---

!' 
,, ----- ------------ ____ ,. ___________ -·------------------ -· ----- - . -- --· 

J:r ----

DRAINAGE AREA 
SOUARE HILES 

1.00 

END AREA 
5597.04 
4574.39 
3617.15 
2703.34 
1894.66 
1277.17 

89 l. 18 
707.28 
611.09 
520.28 
447.98 
370.20 
295.38 
224.15 
156.86 
102.12 

58.83 
19.95 

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

-----~ -----

. -------·--- --- .. - ... ------

- --------- ---------·---

CFS 
1640.00 

VELOCITY _____ ELEV. _____ , ____ ------ -

1.23 935.08 ----------

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

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

;------
------· ---- --- ---· -- . ·-·-·-- -----------

I 
1-----· 

------- ·- -------~--- ----

r 

r 
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\ 

'· 

'· 
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1---, 
' I ___ -----
1 
I • 

--------------- --•------------

----- ------------ --- -=- ------------•~--
1--------w•. s._~._BRIOGE,_JUNE,1968 ___________________________ _ 

I 
1----· -- _______________ UPPER GRANO_ FLOOD HAZARD _ANALYSIS-JACKSON MICHIGAN __ _ ----~AGE_NO. 10 · 

. ' 
i 1---- -- INFORMATION LISTING FDR BRIDGE SECTION 4l 

.----- _________________ OPENING COEF._0.800 ORIFICE COEF. 0.600 ROADWAY _COEF._0.800 _______ _ 

i _____ OfENING : ·---------------- ELEVATION 
931.20 
930.20 
929.20 
928.20 
927.20 
926.20 
925.20 
924.20 
923.20 

ENO AREA_ _. ______ Q 
365.06 

CONTROL 
5895.85 
4838.85 
3854.05 
2947.20 
2125.B 
1399.74 

!--
! _____ _ 

-I i__ ______ -

-'----
' ! 

[ . ROADWAY 

l-- --

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

' 1--- --

\ 
ELEVATION 

--------- 941.00 
940.00 

------- ---- 939.00 
938.00 

______________ 937.00 
936.00 
935.00 
934.00 
933.00 

319.96 
274.86 
229.76 
184.66 
139.56 

94.46 
4.9. 36 
10.00 

FLOW. OVER 

784.20 
305.37 

34. 72 

ROAD !CFS) 
98965.43 
81216.51 
64677.50 
49444.26 

--------· 35640.15 
23432.09 
10437.08 
2220.80 

17.28 

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

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

! THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 
:------------------------APPROACH SECTION. A RATING CURVE IS NOT OEYELOPEO 

SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

I_ - - ------- ---
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

I 
: · ;----- ---------- --- - - ---

' '------------ ------- - ----- -------- ---------------------
.' I ' 
1- ---- - -----------------. -------- -- ---- ·-------- ---- ---

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

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

------ - ------·---------------

-------- _____ , ______ _ 
---------- --------------- ------------ ·--- - ------------------- ------------------

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

,-

r 

,-

( 

( 

\ . 

' 
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UPPER GRANO FLOOO HAZARD ANALYSIS-JACKSON MICHIGAN PAGE .. NO. 11 

t---------· --- -- ----· ------ - . ------- - OUTPUT LI STING FOR. SECTION 

: L-------- ---- ----- .. .--• OOWNS.TREll./'STANCES UPSTREAH 
"I ___ ----. -·-------- ..... -·-- ---·- _____ CHANNEL VALLEY CHANNEL VALLEY 

100. ICO. 
,___ __ ---- - - ·------------------ ---

, I ELEVATION 
• I 942.00 !---- - - - 941.00 

' 940.00 
939.00 
938.00 
937.00 

i----- ---- 936.00 
935.CO 

L_ _________ _ 934.00 

I 

i 
I ,----

~ ( 

933.00 
932.00 -------·--·--· --------
9]1 .oo 
930.00 
929.00 
928.00 
927 .oo 
926.00 
925.00 
924.00 
923 .oo 

CFS VELOCITY ELEV. 

1150. 1150. 

TOTAL KO 
808312.l 
625804.0 
483472.2 --------- 392310.0 
307099. 5 - --- ------
237818.0 
184250.2 ----- - -
146814.8 
118399.9 
96J24.6 
82001.2 
65928.8 
5B81.8 
38396.2 
21290.3 
17900. l 
10328.6 

6312. 3 
2733.5 

498.9 

- CFS VELOCITY 

41.l 
------------- ---- - - ----- ----------

DRAINAGE AREA 
SQUARE l'IILES 

1.00 ·-·--------------
·-·----------ENO AREA 

8715.05 
7156.04 
5591.04 ------·-· 4574.39 
3617.15 
2703.34 
1894.66 
1277.17 
89l.i8 ---------- 707.28 
611.09 
528.28 
447.98 -------.. 
370. 20 
2<l5.18 ---------- 224. 15 
156.86 
102.12 
58.83 ---------· 
19.95 

------
ELEV. CFS VELOCITY ELEV. 

1220.00 1.22 __ 9_34_.28 1340.00 1.18 934.61 1640.00 1.21 __ 935. 11, ---------

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

'------ ------------ ------- ------------------------------------ -------- ---- -----------------------

, I 
f--

I 
1· 

• I 
I 

1-- - ---
1 ~---

---·----

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

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

____ ..... -- -----· .......... .- ... -- .. -----------

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

( 

t 

< 

'I 

'· 

--- .... ---- --- . -·- - --- ( 
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u·PP.ERGR.Al•ICl-Fl.000 .HA ZARO ANAL YSI 5-_JACKSON MICHIGAN -----PAGE NO. 

--- ·-- ------··---
OUTPUT LISTING FOR SECTION 

DISTANCES 
DOHN STREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY ---- ------------
DRAINAGE AREA -
SQUARE MILES 

1.00 , _____ _ 
I 

\ __ 
i 
I 
I- -

1-

' I 
. ! 
1---

I --- -
I 
I ,---- --

r----- -
!---- -

!-

1150. 1150. 

ELEVATION 
942.00 
941.00 
940.00 
939.00 

----· -- ·-----·-- 938.00 
937.00 

-- - - --- -·-----·-----

---···-- -··-------· 936.00 
935.00 
934.00 
933.00 

------. 932.00 
931 .oo 
930.00 
929.00 

-- ----- - --------- 929.oo 
927.00 

--· -- ------. -------- 926.00 
925.00 
924.00 
923.00 

110. 110. 

TOTAL KO 
2061865.0 
1796447.5 
1546346.7 
1312l49. 7 

··--- -·---·--1094539.2 
89432~.6 
712515.6 
551065.7 
41lH7.8 
300229.2 
210272.4 
153186.8 
106203.4 

67436.5 

·------···- • 40407.0 
22752.l 
11620.4 
4293.5 
2721.0 

782. l 

922.00 -·---- ---· ---·-·-·--·-- 61.2 

CFS VELOCITY CFS VELOCITY 

END AREA -
15385.85 
14067.85 
12749.85 
11431.85 
10113.85 
8795.85 
7477. 85 
6165.13 
ltSH.43 
3749.03 
2828.80 
2075.29 
1483.86 
998.73 
600.06 
331.35 
199. 20 
102 .o 3 
56.81 
23.00 

3.85 

·---- ---·-·- --·- -·----

--------

... - ----· ·-------
--- - --- ----

ELEV. CFS VELOCITY ELEV., __ _ 
1220.00 0.23 

ELEV. 
934.31 1340.00 0.23 934.64 · 1640.00 0.25 935.15 

f----------------------- ------ ----------
---- ---- -· --- - - -- -- ----

,- -

i' ,----------

r·--·---
1-----

' r· 

' 
--- ---- -- ----

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

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

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

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

r ------------------------------ - .. ---·-·--- --------------
! ----------- ----- ------ - ·---- - --- ---- - -- ----------- --------------

------------ ------ ----------- -- ----- --------- - -- -------- -------- --- _____ _._ _______ ------ .._ __ 

,. 
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I 

i ______ _ 
l 
i --------
' 
I r- -

, ' 
•' L_ 

------- - ---- ____ UPPER_GRAND_FLOOO_HAZARO_ANALYSIS~JACKSON.MICHIGAN ___ _ ____ PAGE_N0, ___ 13,~-------

INFORMATION LISTING FOR BRIDGE SECTION 42 

_____ OPENING COEF. 0.600 ORIFICE COEF. 0,600 __ ROAOWAY COEF. __ 0.800 _______________ _ 

OPENING _________ _ ___ _____ _______ ELEVATION ENO AREA Q CONTROL 
931,90 551. 79 8811. 76 
930,90 _____ 475,H 7102,55 
929.90 399.79 5543.48 
928.90 ------------ 323.62 -- --· ------- __ 4163.64 -------------------
n7.90 253.12 3011.15 
926,90 ______ 190.07 -------------- 2063.32 ________________ _ 
925.90 133.65 1290. 70 
924,90 84.48 698. 71 
923.90 43.15 281.11 

--------------- 922.90 ---------- -- 11.12 49.18 

ROADWAY FLOW OVER 

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

________________ ELEVATION 
941,00 
940,00 
939.00 
938.00 
937.00 

ROAD (CFSI 
231172. 34 
197704.43 
164599.25 
133906.34 
105703.50 

!--

' i------

, I 

' 
' !- -- ------ -
I 

I, 
1-
\ _____ _ 
i 

' 1-

i --
' 

'' I 

----- ---- 936.00 
935.00 

----------- 934.00 
933.00 

--------- -------- -------- 932,00 
931.00 

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

7gq7q.21 
52955.79 
20982.09 

9035.75 

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

1898. 72 ------- --- ------------
11.3'1 

--------- ------------
THE HEAO-LOSS IS REFLECTED OETWEEN THE EXIT ANO 

_________ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
~EPARATELY FOR THE 8RIOGE. NORMAL PROFILES ARE 

_____________ COMPUTED WHEN THE BRIDGE OOES NOT CONTROL THE FLOW. 

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

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

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

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

--------------------- ------
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( 

r 

,, 

,. 

• 

,-

"' ' . 



1- --·-·- ------ --- ·----····-··-·-· 

. --------- . -- -___ ·_···-·· .. --~•---··-·-=-
.w._s._P. __ PROGRAM, _APRIL,_1968 _ ·--- ·-·-·- . -- . ···-· ···-···· _ . ·-···--··- -------

UPPER GRAND FLOOD HAZARD ANALYSlS-JACKSON MICHIGAN PAGE NO. 14 

,-- - -
. j i OUTPUT LISTING FOR SECTION 

I ______ -· • DISTANCES 
. DOWNSTREAM UPSTREAM 

CHANNEL VALLEY CHANNEL VALLEY 

I 840. 600, 1310. 1270. 

r ---------- ELEVATION . TOTAL KO 
. ·- ··--- -------- -·-----· --·- .. ····--·· 942.00 2659973.5 

941 .oo 2296091.0 
940.00 .. _ --·-··· .. 1955598. 7 
939.00 1639462. 7 

-----------·---------- 938.00 ------·--· 1348828.2 

I ,----
' ' ,----· ---------

937.00 1085096.5 
-----·---···· --- 936.00 850058.1 

935.00 66106 1,.6 
934.00 ---- 501361.8 
933.00 ... 377544.5 

932.00 ------- 297148.6 
931.00 242419.0 
930.00 181101.8 
929.00 127683. 7 

------------- 928.00 81395.9 
927 .oo 44344.3 

______________ 926 .oo 19294. 2 
n5.oo 6170.9 

---------------------- 924.00 2180. 3 
n3.oo 467.2 

------------- 922.00 ------·-·--- o.o 
I 

- ------~- ---- ·----- -----
42.5 

DRAINAGE AREA 
SQUARE MILES ____ _ 

1.00 

END AREA 
29282.95 
26701.95 

_ .. -- . 24120.96 
21539.96 

··-·····-·- .. 18958.96 
16377.96 
13796.96 
11232.H 
8949.51 
6993.04 

··-·--··-·-· 5508.71 
4584.57 

---- 3747.60 
2960.86 
2209.12 
1487.12 

-------- 805.10 
272.51 

--- ----- _ 72.96 
15.55 
o.oo 

--- - ·-·----··-· 

i---· 
I 

CFS VELOCITY ELEV. 
··1220.00-.. 0.12--934.32 

CFS VELOCITY 
1340.00 0.12 

ELEV. 
934.66 

CFS VELOCITY ELEV.f ________ _ 
1640.00 o.14 ··-935.11 

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

----- ----- --------- -~ ----. - - --------- - - --------
------- -- ---- ----- - --- ----

f--- -- ------ --- -- ---------------- . --- .... - -- ------------------

i 

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

,-· 
) 

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

' 
.. -

,,., 

( 

' 

" ' . 
•· 

l, 

' ' -! ------- -- ----- -------. ----· --- ---- ----- -- --- --- ---- - ---- -··-·-- ( 
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' I 1--------
J l 
r 

J_ __ 

' I ----
! 
I-·-·-- --

'' l 

,-- --
' ' ,----- -

1-- --- ---

I. 

w. __ s. P. PROGRAM, APRIL, 1968_ ----------- -- . _ .. _ 
UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN ___ - --- PAGE NO. 15 

- -··------- OUTPUT \.tSTING FOR SEC.TJON 42.9 
QI STANCES 

OOHNSTREAH UPSTREAM 
-····-- .... CHANNEL VALLEY CHANNEL VALLEY 

1310. 1270. 140. 140. 

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

ELEVATION 
943.00 
942.00 
94 l. 00 
940.00 
939.00 
938.00 
937 .oo 
936.00 
935.00 
934.00 
933.CO 
932.00 
931.00 
930.00 
qz9.oo 
928.00 
927.00 
926.00 
925.00 
924.00 
923.00 

TOTAL KO 
1799421.7 
1534020.2 
1287060.0 
1059390.2 

----------

--- --··--

·--·---·----

-------------- ----
CFS VELOCITY 

1220.00 0.18 
ELEV. 

934.36 

852045.2 
667892. l 
522932.3 
393924.8 
294692.l 
208702 .4 
141617.4 
94990.5 
65509.3 
45648.7 
26888.9 
12868.l 
4357.8 

873.5 
307. 6 

77.6 
0.1 

CFS VELOCITY 
1340.00 0.19 

ELEV. 
934.69 

DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA 

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

23847.71. -- ·--·-- ------··--- ·--
21669.71 
19491. Tl --·-·-- _____________ _ 
17313.71 
15135.71 --·- .. ---
12958.71 
10915.71 
9044.36 
7373.62 
5933.14 
4604.41 
3438.15 
2507. 73 
1819.02 
1282.80 
813.56 
420.53 
153.27 
65.69 
26.13 
0.23 

CFS VELOCITY 
1640.00 0.21 

ELEV. 
935.19 

:---------
' 
' ,-----

·' ,-- ---
' 

-----·----

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

' 
' I f------

i 
1-------
i 

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

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

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

- ----- -- -- ------·--- -- ------------------·--- -- --- - - -- -- ---- -----,-- -- -----------

i 1------
- ----- ----- ------ - ----- --- ------

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

,· 

,, 

,, 
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I 
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------- --------- ------- ·---- --- -·---------------------
UPPER GRANO_ FLOOD HAZARD ANALYSIS-JACKSON IIICHIGAN __________ _ ____ _ PAGE __ NO. 16_· _____ _ 

• 
I INFORMATION LISTING FOR BRIDGE SECTION ~3 - ---------------

j ______ . _________ OPENING COEF. 0. 700 I ---- ···---- -- ORIFICE COEF. 0.600 ROADWAY COEF. o.eoo 

!--------- . OPENING ELEVATION 
932.30 
931.30 
930.30 

END AREA 
363.59 
318.59 
273.59 
228.59 
183.59 

Q CONTROL 
5873.30 
4820.12 
383Q.15 
2936.22 
2118.85 

! 
' I ,-----·--
I _____ _ 

' ' , , ,_ 
I 

I 

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

--·--····-----·------- 92q.30 
928.30 
927.30 
926.30 
925.30 
924.30 
923.30 

.. --- -------· 138. 59 
93.59 
48.64 
13.13 
o.oo 

·- -··- -- 1397.37 
787.35 
318.18 
59.38 
a.co 

~------·-· ROACWAY _____ -----··--··- _______ ELEVATION FLOW OVER.ROAD (CFSI 
153584.28 
129983.96 
107734.14 

I 
1--

· I - ,--
' ' 

i 
I-
I 

'- -
,• i 
• l 

I• 
' 

942.00 
941.00 
940.00 
939.00 

----------- 938.00 
937.00 
936.00 
935.00 

'934.00 
_______________________ 933.00 

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

---·--·-··-·-·------ ---·· ---

86922.32 
66085.67 
43681.14 
26179.20 
11535.22 

3037 • 39 
270.37 

_____________ THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

-------- ·- -------------

---------

------ ·-··-- -----

f---- -- -· - ·---·-·· ·---------------~------

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

' 
- --·-- ---- ---

. I 

L--- --- ----- -~-----

!-- -

' ' ., 

I' 

(, 

' 

' 

'· 
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f_ --·-··-
! 1-. -· 
1-------

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

OUTPUT LISTING FOR SECTION 
"DISHNCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

100. 100. 

ELEVATION 
943.00 
942.00 

1980. 1920. 

43.1 

DRAINAGE AREA 
SQUARE MILES 

1.00 
--- -------- -----------

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

~--------- ____ -··· . ···-·· ..... __ -•·--·· __ _ 94 1. 00 ----- 940.00 

TOTAL KO 
1589393.0 
(339725.0 
1110879.5 

921661.8 
769604.5 
638914.6 
496254. 3 
372037,2 
273173.8 
206462. 7 
155684.8 
115011. 1• 

END AREA 
19589.62 
17581 .63 
15574.46 
13605.68 
11742.09 
10006.23 ·I __ _ 

I 

f---- --
1 

i 
i------

-- ------------------- --- 939.00 
938-00 
q31.oo 
936.00 --------------

935.00 ----- - - --·· --·· --- ----- 934.00 
----- 933.00 

932.00 

-- --------------- 931.00 
930.00 
929.00 

----- 928.00 
927.00 
926.00 
925.00 ----·---- --····--- -------------
924.00 
923.00 ----- -------···----------

CFS 
1220.00 

VELOCITY 
0.26 

ELEV. 
934.39 

CFS 
1340.00 

i ______ ---- -

' -
,------
1 

79896.9 
51166.6 
29410.9 
17751.9 
9941,0 
4899.7 
211a.s 

560,9 
16.8 

VELOCITY 
0.21 

ELEV. 
934. 72 . 

_, ________ _ 

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

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

8352.17 
6749.54 
5259.66 
4092.47 
3120.26 
2366.67 
175!.73 
1228.80 

---·· - ·-··-----

785.13 
469.46 
27(.24 
131.07 

.. ------ ----·-- - ----

66.60 
26. 71 

2.15 

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

CFS 
1640.00 

VELOCITY 
0.29 

Elev.' 
935.22 

-----

r-----
f--- ··- ---- ---·--- ------- -- -- - -- -- - - ----------- ------------
' I ,-·----
' ' [ ______ . 

' 

!_ 

1- --
1 

---- ·- ----·-· 

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

.. -···-··- -----·-·--- --- --

( 

r 

(' 

(, 
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UPPER.GRAND-FLOOD.HAZARD ANALYSIS-JACKSON MICHIGAN PAGE. NO. -- ··· 1e ·. -

I_ 
I 
,------------··-----
' , __ -----

i----·--
[ ____________ _ 
I 
r - - ---
1 

l- ----

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAM 
. ·---··· -·-•-.. CHANNEL VALLEY CHANNEL VALLEY 

1980. 1920. 

ELEVATlON 
944.00 
943.00 
942.00 
941.00 
940.00 
9H.OO 
938.00 
937. 00 

2540. 2200. 

TOTAL KD 
1759786.5 
1533464.2 
1324476.0 
1130610.5 

43.4 

---------- - ------· -·------- 936.00 
935.00 
934.00 
933.00 
932.00 
931.00 
930.00 

952728.0 
791039.8 
646815.5 
523530.5 
415751.6 
322100.2 
238069.9 
165225.5 
131782.0 

I 

' i-- - ----

;---··-

I 
1--·-·--·-

I' 
['... ·- -- .. 

,, 

- ----------

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

CFS VELOCITY 

. 929.00 
928.00 
n1.oo 
926.00 
925 .co 
924.00 

94456.8 
60774.6 
34391.0 
16547.2 
6001.5 
2609.7 

744.3 
21.e 

CFS VELOC !TY 
1220.00 0.22 

ELEV. 
934.43 1340.00 . 0.22 

ELEV. 
934.76 

' ---- ---- -

DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA -
20854.97 
19019.97 
17188.37 
15382.H 
13599.20 
11850.48 
10143.82 

8587. 77 
7231.79 
6112.82 
5025.52 
3956.62 
3070.04 
2372.14 
1739.45 
1151.67 
621.04 
222.16 
77.41 
33.10 

2.79 

. -·--·------------
___ ----·· -· 

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

-- ·-··-··----~--·-----

CFS VELOCITY ELEV.I 
935.27 ---1640.00 0.25 

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

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

r 
' 

(. 

( 

( 

C 

(, 
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( 

C 

C 
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1-----
1----
! 

1-- ·--· 
I --- --- --
,------
' !--------

,--- ---

1- - --- -

---- ------- OUTPUT LISTING FOR SECTION 
DISTANCES 

00WNSTROM UPST<\EAM 
CHANNEL VALLEY CHANNEL VALLEY --··--· - -- ----- --- 2540. 2200. 

ELEVATION 
944.00 
943.00 
942.00 
941.00 
940.00 
939.00 
938.00 
937.00 
936.00 
935.00 

_ -· ------------ -----·------ 934.00 
933.00 

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

932.00 
931.00 
930.CO 
929.00 

______ 926.00 
927.00 
926.00 
925.00 

1320. 1260. 

TOTAL KO 
2428106.0 
2127111.0 
1844204.5 
1578211.5 
1 no 500. o 
1102011.2 

900682.3 
7219'14.5 
566464.0 
429512.8 
314938.0 
222607.2 
14572Q.2 

82609.3 
40?57.6 
19151.3 
5721. 7 
2772.9 
ll80.8 

240.3 

43.7 

-- ·-------- -------0RAIHAGE AREA 
SQUARE MILES 

1.00 ---- -----------

ENO AREA 
28533.92 
26257.93 
23981.93 
21705.94 
19429.99 
17155.81 
14942~32 
12823.Sl 
10821.58 

8913.91 
7162.52 
5605.JZ 
4198.77 
2814.40 
1625.12 

81 I. 75 
222. 24 

11.21 
40.85 
13.48 

--~---.s- -- -----

-------- --

·- -----------------

------- - -----CFS 
1220.00 

VELOCITY 
0.15 

CFS 
1340.00 

VELOCIH 
0.15 

ELEV. 
934.79 

CFS 
1640.00 

VELOCITY 
0.11 

- ELEV.-----
935.29 

,-. 

(' 

r 

' 

I 

'-' 

,. 
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,----·-

' I ---- ----·· 
I 
!-·--------· 

l -~-----

OUTPUT -Li.STING -FORSECTION 
___ ---··-. _____ • DISTANCES 

OOHNSlREAH UPSlREAH 
··-----·-- ____ CHANNEL VALLEY CHANNEL VALLEY_ 

1320. 1260. 

ELEV AT ION 
946,00 
945.00 

----------··--------·· 944,00 
943,00 
942,00 
941, 00 

270. 270. 

TOlAL KO 
1495225,5 
1280574.0 

t' 
1---- - ... ···- ----·----· ... ------- 940,00 

939,00 

·-·-. ·----- 1079853.5 
896485.5 
732220,5 
583135. 7 
458580.8 
360353, l 
295727 .9 
24 7249. 5 
195576,5 
154 895. 0 
117781.4 

·-- ------------
.' 
'' f-· ---

93B,00 
937.00 
936,00 
935.00 
934,00 
933.00 

-·---· _____________ 932,00 -·--------
931,00 
930,00 
929,00 
928,00 
927 .oo 

------ 926,00 

85540.7 
59502. l 
38302.8 
22082.9 
10602,2 
4976,5 
1766,2 

107,3 

43.9 

DRAINAGE AREA 
SQUARE HILES _ 

1.00 

ENO AREA 
19155,72 
17360, 72 
15565,72 
13772,85 
12001. 78 
10257.32 
8547,93 
6960,51 
5524,33 
4315,38 
3332,32 
2679,23 
2149,24 
1669,49 
1260,95 
928.38 
612,28 
304,87 
127,88 
66,30 
11.00 

.. ---·- --·-- .. ----------·-
PAGE NO. 20 

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

·--·--- --------··-----

-·---------- ·--·------

------· --------

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

r 

r 

( 

( 

\ 

( 

(·. 

CFS VELOCITY ELEV, 
-i220.oo-- o.49 ___ 934.56 

CFS VELOCITY ELEV. 
934.90 

CFS VELOCITY ELEY,I ____ ~ 
935.41 ____ _ 

I 
!------- ... ----- --
1 

I, 
' 

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

-----~-- -·-- - ---· ----

1340.00 o.51 1640.00 0.55 

- - ------ - -- ,---- --- -

___ -------·---·--
_____ ,. __ - - --------·------

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

• ! 
,---------
' 
' 

,--
1 r-----. -- ---- -·- --· ... -- .. ·-·-··· --·--------

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

------ ------ --- ------ --------
\ 

f- - - ------ - ---- -- - -- -------- ------ -------------- . ------- - - -·----·-------------
___ -- - -·· ------

'·' 
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W •. S •.. P. _BR! OGE, JUNE, 1968 ______ _ 

OPENING 

ROAOWAY 

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON "ICHIGAN 

INFORMATION LISTING FOR BRIDGE SECTION 44 

OPENING COEF. 0.850 ORIFICE COEF. 0.600 

ELEVATION 
936.30 
935.30 
934.30 
933.30 
9)2. 30 
931.30 
930.30 
929.30 
928.30 
927. 30 
926.30 

ELEVATION 
942.00 
94 I. 00 
940.00 
939.GO 
938.00 
937 .oo 

ENO AREA 
928.12 
817.12 
706.12 
597.20 
496.31 
401.49 
312.23 
228.51 
150.34 

77.72 
13.72 

ROADWAY COEF. o.eoo 

Q CONTROL 
15683.70 
13071.12 
10643.27 
8494.77 
6595.87 
4927.98 
3474. 77 
2240.38 
1234.09 
477.23 

42.68 

FLOW OYER ROAD ICFSJ 
49298.72 
33032. 29 
19763.98 
9061.74 
3513. 73 

538.02 

·tHE-~EAD-LOSS IS REFLECT~O BETWEEN THE EXIT AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIOGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE ODES NOT CONTROL THE FLOW. 

-- ·--- ·-·--··----
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1 W._S._P._ PROGRAM• APRJL, __ 1968___ __ _________ __ _ i---------'---·-~ UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON "ICHIGAN 
1----

L.--______ _ 

1--~-- -

! 
1--- -· 

-----·---
I ,--·--

OUTPUT LISTING FOR SECTION 
Cl STANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

75. 75. 

ELEVATION 
950.00 
949.00 
948.00 
947.00 
946.00 
945 .. 00 

------------- 944.00 
943.00 
94-2 .. oo 
941.00 
940.00 
939 .. 00 
938.00 
937,00 
936,00 
935.00 
934.00 
933.00 
932,00 
931.00 

35. 35. 

TOHL KO 
1447628.2 
1264005.5 
1094474.0 

938903.l 
797196. 0 
669303.6 
555252.0 
455194.2 

·- -·-- -- 369526.1 
301362.9 

. ·--·--- 247532.6 
219290.5 
187491.8 
158184.7 
1)1317.7 
106837.5 

! --- ---------- - ---------- ------ 930.00 
929.00 

84684.5 
67072.5 
51214.l 
37035. 5 
24912.5 
14910.5 

44,l 

f-------------------------------928.00 -·--·---. 7155.1 
1922.7 

23.9 !_ 
I, 

' ,-- ----
' 
' 

i 
1--· - . 
I 
'-------
! 
! --
1 

CFS 
1220.00 

927.00 
926.00 

VELOCITY ELEV. 
l.64 ____ 934.55 

CFS 
1340.00 

-·--· .. -· ·-------- ---- --

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

VELOCITY 
1.12 

ELEV. 
934.88 

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA 
13649.83 
12179.00 
10766.50 - ·---- ·--- ----------

9412.33 
8116.50 
6879.00 
5699.83 
4579.00 
3516.50 
2564.82 
1853.15 
l-450.54 
1195.32 
1049.33 

- ----------

914.10 
789.65 
675.98 
572.51 
4T6.26 
384.34 
296.67 
213.25 
134 .08 

CFS 
1640.00 

59.20 
2.79 

VELOCITY 
1.95 

-·------------
---- --------------

ELEV. 
935.39 --------

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

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

r 
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' 
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_ _ w._s. -~- ~ROGRAH, APRIL, 1968 
- -UPPER GRAND-FLOOD HAZARD .ANALYSIS:;JACKSDN MICHIGAN _______ _ PAGE ND. 23 

' 1~ --- --- - -------. - -------- -------- ---- -------------
OUTPUT LISTING FOR SECTION 44.l 

' t~~- - --- --- OISTANCES 
- OOWNSTREA~ UPSTREAM 

,----------------- ------'CHANNEL VALLEY CHANNEL VALLEY 
35. 35. 40. 40 • 

. ELEVAl ION 
950.00 
949.00 

TOTAL KO 
\447628.2 
1264005.5 

DRAINAGE AREA ___ ----------------------------
SQUARE HILES 

1.00 

ENO AREA 
13649.83 
12179.00 

L__ ________________________ _ 

I 
948.00 
947.00 
94~.oo 
945.00 

--·------ ____ 1094474.0 
938903.l 

--- ------ 10766.50 
9412. 33 

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

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

944.00 
943.00 
942.00 
941.00 

----- 940.00 
939.00 

------- - --------- ------------- 93B,00 
9)7.00 
936.00 

--------------------------935.00 

934.00 
----------------------933.00 

----- ---- 797196.0 
669303.6 
555252.0 
455194.2 

--- 369526-1 
301362.9 

______ 247532.6 

-- --- ----

219290.5 
187491.8 
159184. 7 
131317. 7 
106837. 5 

84684.5 
67072.5 

932.00 
--------931.00 -----

51214.l 
37035. 5 
24912.5 930.00 

8116.50 ----------
6879.00 
5699.83 
4579.00 
3516.50 
2564.82 
1853.15 
1450.54 
1195.n 
1049.33 

914-10 
789.65 
675.98 
512.51 
416.26 
38't. 34 
296.67 ------ ---· ----

! 

929 .oo 
______________________ 928.00 

927.00 
______________ 926.00 

14910.5 
7155. I 
1922.7 

23.9 

CFS VELOCITY ELEV. 
1220.00 ·- 1.64 934.56 

CFS VELGCITY 
1340.00 ---- 1. 72 

ELEV. 
934.90 

---- ---
' 

f----------

213. 25 --- -- 1:::~~ _________ , ________ _ 
2.19 

CFS VELOCITY ELEV. 
1640.00 I .95·~-935;39 

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

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

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

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

;--------------------------------- --------- ------- --------

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

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

--------- -- --- - --------------- --------------------
---------------- ------------------------ ----- -------------------- ------ - --------------
I 

1-- - ---------------- -- - --- - -------- -- -----•--•------- ------------

( 

,, 
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--.w._s._p_. __ 8R I OGE, JUNE, 1968 .. 

-~---· ------ ·--------

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

-·-- --·· ---• -----------------·. --------------- ---------------- -----------------
;.._ ______________________ ,Ul'PER_GRAND_ FLDOD __ HAZARD. ANAL YS I $-,_JACKSON Ml CHIGAN __________ l'AGE_NO. __ Z!,, _____ _ 

... INFORMATION LISTING FOR BRIDGE SECTION 44.2 

OPE_NING 

_____________ OPENING COEF._ 0.850 ORIFICE COEF. 0.600 

ELEVATION 
935.40 

_ .... _ -- 934.40 
933.40 

!
I c------- ----·--- -------------------- 932.40 

931.40 
---------- --------·-·---- 930.40 

END AREA 
869.61 
759.61 
649.61 
542.51 
443.08 
348.84 
259.65 
174.77 

I ,-

I 
1---
, 

' 

, ______ _ ROADWAY 

929.40 
... ---------- -- -------· _ 928.40 

927 .40 
926.40 
925.40 

98. 72 
34.84 

1.64 

ROADWAY COEF. _0.800 ________________ _ 

Q CONTROL 
14335.94 
11829.88 
9517.02 
7444. 86 
5620.49 
4022.69 
2654.72 
1532.81 
699.01 
167.50 

3.62 

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

r· 

\' ' . 
( 

fr 

( 

'. '~ 
ELEVATION 

947.00 
946.00 
945.00 
944.00 
943.00 
942.00 

FLOW- OYER ROAD ICFSl 
113262.01 
86554.37 
61098.60 

------------- t; 

-- -- -----
38378. 90 

' :- --------- --- -------- 941.00 
940.00 

21397.30 
8709.98 
2003.11 

20.29 

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

' i ___ _ 

THE HEAD-LOSS IS REFLECTED ·eeTWEEN--TH·E--EXfT -AND 
__________ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

------ -----

(, 

\..I 

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

,--- ---------- ------- - - --------- ----
' 

,----
1 

'-----------------
' I 

:---
' ' I 
I 

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

------ ---

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

'' 

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

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

------ -----·---------- --- -- --·--- -- - --- ------- -·-- ---------- -- - -----------
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W• _S._P._PROGRAM, APRIL,. 1968 - ----··--
IIPPF=R. ~RANn F=I nnn M474Rn AN.at YS.ts.-.1.ar·.Kc:.nN. MICHIGAN 

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAM 
_JHANNEL VALLEY CHANNEL VALLEY 

40. 40 • 300. no. 

TOTAL KO 
2008666.1 
1170342. T 
1545079.2 
IHH52.5 
1135711.2 

44.3 

DRAINAGE AREA 
SQUARE MILES 

1.00 --- -------------

ENO AREA 

16699.84 
15199.84 
13699. 84 
12199.84 
10699.84 

L_ ______ ----------

ELEVATION 
950.00 
949.00 
948.00 
947.00 
946.00 
945.00 
944.00 
943.00 

------------- 942.00 
941.00 

9~28CO.l 
785400.0 
634496.5 
501424.2. --· ---·--· 

9199.8 1, 

7699.84 
6199.84 
47'52.33 

[ _____ _ 
-, -- ----

I I. __ 

I 
I ' 

----------

940.00 
939.00 
938.00 
937 .oo 

------------- 936.00 
935.00 

------- 934.00 
933.00 
g32.oo 

------------ 931.00 

------------ 29951'-t9.0 
241911. 9 
190217.7 
158112.3 

------- 131317.7 
106837.5 

------ 84684.5 
67072.5 

930.00 ------
929.00 

5i2i4.i 
37035.5 
24912.5 
14910.5 

-------- _________ 928.00 
927.00 
926.00 

7155 • 1 
1922.7 

23.9 

--··-- _ _ 3486.49 
2471.39 

·-· --· _ 1545. 34 
1092.19 

------ 914.10 
789.65 
675.98 
572.51 
476.26 
384.34 
296.67 
213.25 
134,08 

59.20 
2.79 

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

_ CFS VELOC !TY 
1220.00 ____ 1.64 

ELEV • 

934.58 
CFS VELOCITY 

1340.00___ 1.12 
ELEV • 

934.89 
CFS VELOCITY ELEV • ________ _ 

1640.00 1.91 -935.55 

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

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

' 

(· 

--- --- 0 
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----- e· ----- ---
w.· s.· P.· PROGR'AM;• AP1f11~~--11<fi;"s'"" --- ----- - ---- . 

__ ___ __ _ __ l)_t:ffel('__dftl'Ntl'_f~Otltl.:_t1!it'A°Rll2 Ai!A\:Y'S·I'S-·Jil"tl<"SON' Ml'CHI'GAW __ _ _ __________ PA"GE NOi. ___ r __________ _ 

UPST'REA~ 
Ct1iiNNE1' VAl:l:EV' 

300'.· 300'.· 

E~EVATl'ON1 rorAt: 1(0' 
950'.·00 1 2008666·. 7 
949·.oo' 1'1103·42.-1 

- - 948.CO' 1'545C79.2' 

-- --------- -·---- --- 9,d.-001 ___________ i33'3'352.s 
9~6·.oo' ii3s1I'r.2 

- - --------------- 945.00' --- ··---· .. 952'800. I: 
94•4 .-oo· 105400. o· 
94'3.001 634496.5 -~-------- ---- 94·i.oo' --- ------- 501'424.2· 

-- - -~----~ ---- ------ ----------- 941.00' -------- 390389. 5 
940.00' 299549.Q' 
cn·g·.-001 24 t<n i.-9' 

· 9'38 .oo' ·---· ·-· 1902111. J' 
9'H.OG1 I'58il'2.3' 

---936.06' __________ i31317.i 

935.oo' 100837.s 
--------------- 934.06' ---- 84684.5 

- -------------- 93'3'.oo' 61012. 5· 
fji,o~ --- - -- 51214.I 
9'3'i .o'6' 3·1035.5 
930.00' - ----- 24912.5 
929. 0·01 f4<HQ. 5 

--------- 92 8. 00' ------ 7155. i 
927.00 1922.7 --- ----- ---
926.00 23.9 

,; ,;-. 3 

ORA"fNA"GE All.EA' 
SOUARE MI'CES 

11• 001 

END AREA' 
1'8199.84 
i6699.84 
15199.84 
13699". B4 
12199.84 
10699.84 
9199.84 
7699. 84' 
6199.84 
4752.33 
3486.49' 
2471. 39 
f545.34 
1092.[9' 
914.10' 

··---- 789.65 
675.98 
572.5[ 
476.26 
384.34 
2%.67 

--------- 213. 2 5 
134 .08 
59.20 

2. 79 

cf§· (fettle Hr ---euv. as v'HO'Cllv 
________________ _____ (;id.-6'6 iidi ___ 9'_3'_~.58 6·io',olJ o. 86 

ELEV. 
934.89 

CFS 
820.00 

VELOCITY 
o.95 

--- .... --·· - --

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

ti.~,:. s1~ ..... 
,, ..... P<1•~ 8 1-hei 

etev. 
935.55 

._, 

(.) 



--- ·• W. S. P. PROGRAM, APRIL, l9b8 
____________________ _,U_P..e,ER_GR~NO_f.LOOO._HAZARO_ANALYSJS;JACKSON_MICHIGAN _____ _ _ .PAGE NO •. ______ Z _ ---··· __ 

__ •.. _ ··- . .. OUTPUT l1 STING FOR SECTION 
0 I STANCES 

____ -··-----·-··------·------DOWNSTREAM ·- ... UPSTREAM 

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

CHANNEL VALLEY CHANNEL VALLEY 
-----· 300, ·- --- 300. 2280. 2240. 

---- --- ---- ELEVATION 
945,00 
!144.00 

TOTAL KO 
955946,2 
850770.7 

943,00 150580, 6 
942 .oo -· ·---·---- 655556,6 
941,00 565904,7 
940,00 486646,3 
939,00 412398,8 

- - - - --- - -- ------ ------- - --- 9Je .oo. -··-·-··· ... 345526, 3 
931,00 289909,6 

-------·---·-·-- ----·----------- 936,00 ----- 235791,6 
935.00 i97)72.9 
934,00 153700, 5 
933,00 113649.2 
932.00 78849,7 
931,00 49892.8 

45, I 

DRAINAGE AREA 
SQUARE MILES 

1,00 

ENO AREA 
9372,43 
8698.43 
8024. 1•3 
1350. 1t3 
6616.43 
6015.50 
5376,92 
4152,41 
4160,59 
3596,01 
307).20 
25%,51 
2130,11 
1611,2~ 
1221,60 

------------ 930,00 ______ .. 27294,3 ___________ . 111. 59 
338, 29 
89.96 
44,75 

B,60 

929,00 [1597.8 
_________ 928,00 4962.3 

927,00 1839,0 

--------- 926,00 125,8 

···-·---·----------· .. ------

CFS __ VELOC ITY ____ ELE.V, 
--610.00 0.21 934.59 

__ Cl'.S_VElOCITY ELEV._ 
934.90 

CFS 
820,00 

VELOCITY··-·· ELEV •. _··------·--
670,00 0,22 IJ,24 935. 56 

-------- ~ --- . -----

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

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

----- - --· --· - ---· 

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

---------------- --
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-- -- "-•·------ ------ -------------- -------w. S. P. PROGRAM, APRIL, 196B 

- -- ---- ---- -----~UP_e_E~ __ G~ANO_f_LOOO _ _HAZARO __ ANAL_YSI s-_JACKSON _MICHi GAN _____ ---- -- -- ------ PAGE NO. 3 

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

45.5 

DRAINAGE AREA 
SQUARE MILES 

1.00 ___________ 2280 ·--- _2240. 3560. __ ---- 2800. --- -- _ ----·-- --------

ELEVATION TOTAL KO END AREA 
9~4.00 3249270.0 30447 .6B 
953.00 2941619.0 28503.69 

2665498.0 26727.19 

---------
952.00 
951.00 
950.00 

---- 2414814.0 ------- ---- ---- 24909.02 --------------

949.00 
948.00 
94 7. 00 
946.00 
945.00 ____ _ 
944.CO 

_ -------------------- 943.00 
942.00 
941.00 

----- ---- ------ -----~-------940.00 ----
____________________ 939.00 -----

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

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

938.00 
937.00 
936.00 
935.00 
934.00 
933.00 

-------------932.00 -----

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

931.00 
930.00 
929.00 
928.00 
927.00 ____ _ 

------'--- -

2177051.0 23132.52 
1955135.5 21400.09 
1747929.5 19716.69 
1553424. 7 1Bn3.07 
1371539. 5 16500,40 
1267843.0 ------ 15039.32 -----------
ll25417.2 13674.52 

994080.0 12380.7B 
B78218.7 11161.74 
773980.5 10022.11 
666415.3 8954.ll 
560858.3 7927.5B ---------
464334.5 69'•2.85 
376762. 7 5999.92 
307C04.5 5113.47 
244101.4 4335.41 
180813.0 3574.84 
125409.2 2821.48 

78778. 7 ------ 2076.51 --- -- ----- -----

41691.7 1340.05 
167ll.3 636.18 

4641.4 147.42 
758.9 30.35 
122.9 5.46 

- --- - --- ----p- --------------

,-

r 

r 

r 

(' 

n 

0 

(r. 

t.) 

~J 

G 



-- ----
·-------·- ----- -w. S. P. PROGRAM, APRIL, 1968 

_____ U~EILGRAND_!:LOOD_HAZARD_A~AL.YS IS-JACKSON -~ICHIGAN_______ ___ _____ _ _ __ PAGE NO •• 

- ------------ --------- ____________________ OUTPUT_LISTING_FOR SECTIO~ 45.5 CONTINUED. 

___________________ CFS_VELOCITY _____ 'ELEV. ______ CFS __ VELOCITY_ 
610.00 0.15 934.6! 670.00 0.15 

------------- -----· ---

-----------·- ------------

ELEV. 
934.91 

CFS VELOCITY 
820.0D 0.17 

ELEV. 
935.58 

4 

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

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

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

, 
---- - -----------------------------------

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

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

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

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

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

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

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

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

, .. 

r 

q, ,I 

u 

@ 



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

--- _______________________ ___,U_l'_£_E_R_Gi!~ND __ E_l00D_HA_Z&RD_ANAL Y_S I S_:-JACI\SON __ MICHI GAN __________ _ 

---- . ------------- __ OUTPUT LISTl~G FOR SECTION 45.8 
DISTANCES 

_ DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

_____ 3560. ___ 2B00. _ 1085. 900. __ --

DRAINAGE AREA 
SQUARE MILES 

I .00 

-- ---- - -- ----- ELEVATION 
948.00 
947.C0 
946.00 

TOTAL KO 

- -- --- ------- ----- 945.00 ____ _ 

1056122.5 
889122.5 
737499. 3 
603431.5 
488934. 3 
400858.0 
331537.7 
273932.6 
225324. 6 
1AIB41.B 

944.C0 
94~.oo 
942,00 
941. 00 
940.00 
939.00 ... -------- -------------938.00 

___________ 937.Q0 

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

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

936.00 
935.00 
934.00 
933. 00 
932.00 
931.Q0 
930.00 
929.00 

CFS VELOCITY ELEV. 

-146782.7 
114661.9 

86374.6 
61935.B 
41204.6 
24243.6 
11553.8 
4344.9 
1516.2 

189.4 

CFS VELOCITY 

ENO AREA 
8853.59 
7979.59 
7105.59 
6232.51 
5368.93 
4570. 78 
3933.17 
3388.66 
2940.Bl 
2530. 77 
2161..54 
1828.65 
1507.51 
1201. 11 
907.94 
621.B0 
342.01 

ELEV. CFS 

9fi.88 
37.76 
9.21 

--6·10.00··-- -- . o:sz~-~934-.90 -670.00 0.53 935.19 --···azo.oo 
VELOCITY 

o.55 

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

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

• 
PAGE_ NO. __ 

ELEV. 
· 935. es· 

5 

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

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

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

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

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

{ 

l 

·--
,._. 

V 

... 



-- -----·--·-------

___ --------------w. S. P. PROGRAM, APRIL, 1968 
-~' __ ..,__ ________________ __,U_PPER_GRANO __ ElOOD_HAURD_ANAL_YS I S::JACKSON _M !CHI GAN ______ _ 

_________________________ OUTPUT LISTING FOR SECTION 45.9 
DISTANCES 

____________________ DOWNSTREAM___ UPSTREAM ... 
CHANNEL VALLEY CHANNEL VALLEY 

_______ 1085.______ 9CO. __ . 100. __ 100. _____ _ 

ORAi II/AGE AREA 
SQUARE MILES 

1 .oo _ 

________________ ELEVATION TOTAL KO END AREA 
948.00 1056122.5 8853.59 

·----·--··-·-- --·----- 947.00 889122.5 7979.59 
946.00 737499.3 7105.59 

• ____ PAGE NO. ___ 6 ____ _ 

---------------------------- 945.00 ______ 603431. 5 ------ 6232.51 _ -------------
944.CO 488934.3 5368.93 
943.00 _ -·-·- --- . 400858.0 4570.78 
942.00 331537.7 3933.17 

------- -- - ------ ------------- 941.00 273932.6. ·-- ..... 3388.06 
940.CO 225324.6 2940.81 
939.00 181841.8 2530.77 
938.00 146782.7 2164.54 

------ ---- _____________ 937.00 -------- --· 114661.9 1828.65 
936.00 86374.6 1507.51 

-- - - ------ -------------- 935.00 61935.8 ·--- -- 1201.11 
934.00 41204.6 907.94 

______________________ 933.00 242',3.6 621.80 

932.00 11553.8 342.01 
______________ 931.00 4344.9 96.88 

930.00 1516.2 37.76 

__ ---· _ -- ... ----------------- 929.00 189.4 9.21 

------- _________________ CFS_Y_EL.OCUY ___ ELEV. ---· _Cf:S_VELOCITY ELEV. _______ CFS. VELOCITY _____ ELEV. __ _ 
610.00 o.5o 934.98 670.00 o.51 935.28 820.00 o.54 935.94 

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

---··-···--. - ---------

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

, __ -- ----- -

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

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

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

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

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

,.-

( 

(\ 

I:} 



- - --------- --- ---·---------·----•- - . - --- --·--------- ·-------------·----- ------w. S, P, BRIDGE, JUNE,1968 

----- -·· ----- ---- ---- - ---------

OPENING-· 

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

INFORMATION LISTING FOR BRIDGE SECTION 46 

----- - ----- --- --
OPEN I NG COEF, 0,700 ORIFICE COEF, 0,600 ROADWAY COEF, 0,800 

-------·---------
ELEVATION 

93A,OO 
q37, 00 
936,00 
935,00 
q34,co 

... 933,00 

ENO AREA 
307. 77 
268,27 
228, 77 
189,27 
14q,77 
110,30 

Q CONTROL 
4913.56 
4009.15 
3170,06 
2402,08 
1713,00 
1117,29 

-- - - - - - ------- - ---- ---------- q32,oo 
931, co 
930,00 
929.00 

73,99 
43,01 
17,35 

658.93 
316.60 
90.0l 

3.64 

ROAc°WAY 

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

ELEVATION 
948.00 
9"• 1.00 
946,00 
945,00 

1,43 

FLOW-OVERROAO !CFS) 
135877.62 
120027, ?I 
104846.0~ 
90365.07 

944.00 ----------- .. --- _ --·-
943,00 
942,00 
941.00 

_ ---·---------- ---- 940,00 · a3g,oo 

76620.03 
6365l.56 
51512.52 
40260.64 
26687,28 
15503.90 

938.CO 
931.00 ------- ------ --- ---- --

936,00 ---------- ----------

493S,04 
1656.50 
260,A4 

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

THE HEAD-LOSS IS REFLECTED BEToEEN THE EXIT ANO 
---------APPROACH SECTION, A RATING CURVE IS NOT OEVELOPEO 

SEPARATELY FOR THE BRIDGE, NORMAL PROFILES ARE 
---C•MPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW, 

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

-
PAGE NO, 7 

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

, 

-- --------,-----·------------- -------- ------- - ---- ------ --- --------------------

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

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

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

----------------- - ----·-- .. ---

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

P. PROGRAM, APRIL, 1968 
--------------------'U-~E!LGRAND_l:_LOOO_l:[p.ZMD_ANAL_YSIS=JACKSDN _MICHIGAN, _____ _ 

- - ----- --- --- __________ OUTPUT LISTING FDR SECTION 
DJ STANCES 

___________________________________ DOWNSTREAM ___ _ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

--------- ------------------ 160 •. ___ 10. 6015. 3900. 

------------------- ---- ---- ELEVATION TOTAL KO 
948.00 1332952.2 

- -------- ----- 947.00 ----- -- 1168071.0 
946.00 1012082.2 

46.l 

ORA HIAGE AREA 
SQUARE MILES 

1.00 

945.00 865361.2 --------------

ENO AREA 
9288.33 
8590. B 
7892.32 
7194.32 
6496.33 
5798. 33 
5100.33 
4402. 33 
3709.20 
3048.84 
2417.39 
1835.31 
1409.17 
1046.85 

944.00 728337.8 
------- -- ------ 943.00 --- ------- 601512.7 

942.00 485483.2 
941.CO ________ 380986.6 
940.CO 292130.8 

·------______________ 9H.OO 218050. 7 
938.00 156523.8 
937 .av ___________ 110135. 7 
936.00 71048.2 

----- 935.00 ----·--· 51078.8 
934.00 31384.0 

______________________________ 933.00 , 16587.6 

932.00 7314.0 

- ----------- -------------- 931.00 _______ 3582.8 
930.00 1621.3 

·----------- 929.CO ___ _____ 345.1 
928.00 o.o 

717. 13 
416 .. 44 
148.81 
61.23 
34.95 
12.49 
o.oo 

-___ PAGE_ND. ______ 8_ 

---- ·-- -------· 

------- .,_ --------------- --------~=-~~~=---~-c---
CFS VELOCITY ELEV. VELOCITY ELEV. 

r 

:' 

("' 

r, 

I , 

Q 

0 

_610.00 ______ o._52 ___ '!3_5.30 
CfS 

670.00 
VELOCITY 

o.54 
ELEV. 

935.51 
CFS 

820.00 0.56 936.09 -- t:v 

-- --- - - -- ----- ----- ------- ----- - ---- ----- - - - ------ ---- -- ---- ------ - - u 
---------- -----

---------

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

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

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

----- - --·-----

- --- ------------------ ------ - 0 

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



4'- s: P. PROGRAM, ::;~~~~:-191>-:-··-------·--···------···-- --~----. ~-: ~---
--··-··-----u .. eJ>E!\ __ GRM-l.D_l'lO.O.D H,;.ZA_RO __ ANAL VSI S-JACKSON MICHIGAN 

______ OUTPUT __ llSTING FOR SECTION 46.9 
DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

_______ 6015. ___ 39CO. _______ 530 •.. _____ 500 •.. -··- _ 

DRAINAGE AREA 
SQUARE HILES 

1.00 

El EVAT ION TOTAL KO ENO AREA --- --.----
950.00 989479.6 9b9b.80 
949.00 875521.0 8971. 80 
948.00 767211.6 8246.80 
s41.oo 664758.7 _______ ., ____ - - - 7521.80 
946.00 57204!.5 b802.t3 
s45.co 495650.0 6104.37 --- ----- ~ - ---------- ------ --
944.00 425371.0 5440.30 
943.00 356864.7 4804.72 - ---- ------ ------ -------------
942.00 294296.5 4194.67 
941.00 -----·-- - - - ----------------------- 237615.3 3610.15 
940.00 186095.5 3050.22 
Q3Q.UO 141084.7 2516 .. 22 -·----· ····------------ 938.00 101614.3 2010.00 
937. 00 67800.0 1522.98 - ----- --------------
936.00 40274.0 1053.98 
935.co 19605.4 603.67 --- --- -----
934.CO 7474.9 201. 71 
933.00 3977 .o 62.03 ----------
932.CO 2042.5 38.60 
931.00 715.8 19.02 
930.CO 47,. 7 3., 15 

- - - - --------- ------- cFS-VELOCfi'Y ELE\1-. CFS VE'i:cJCITY eLev:·--·cFS VELOC nv·-·-
0 .57 _. _______ -··----- ____ 610.00 o._ss __ 93_6,09 670.00 _____ o.56 936.27 820.00 

-------- -----------------·-···· -

------
' 

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

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

-PAGE NO •. 9 

·-------- ---

hev;·-- --· 
936.77 

r 

( 

(' 

( 

( 

f ' .,, 

1,: 

'· 



- ~- -P-. _B_R_IO_G_E_,_J_U_N_E_,_1_9_6_8 ___________ ~------- - - - -- - - ----
------------------ -- - ------------

UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 10 

---- -- --- ---- - -- --- -
OPENING 

INFORMATION LISTING FOR BRIDGE SECTION 47 
--- ----------- ---- -- - - . -

OPENING COEF. 0.700 ORIFICE COEF. 0.600 
- -· ---- --- ----------- -- --

ELEVATION 
---------- ------ 937.20 

936.20 
-- ---- 935.20 

934.20 
933.20 ___ _ 
932.20 

ENO AREA 
257.05 
205.35 
153.65 
101.95 

50.25 
8.41 

ROADWAY COEF. o.aoo 

Q CONTROL 
3259.07 
2330.26 
1512.70 
824.61 
299.03 
31.08 

--------- - -- -----------------------------------
ROADWAY ELEVATION FLOW OVER ROAD (CFS) 

56499.04 
46llB.41 
36465.25 
26028.H 
16541. 39 

----------------- 950.00 ---------- -----
949.00 

_____________________ 94B .oo _______ _ 

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

947.00 
946.00 
945.00 
944.CO 
943.CO 

----- ----- ------· --

9014.34 
3843.00 

839.57 

--------- ----
THE HEAD-LOSS lS REFLECTED BETWEEN THE EXIT ANO 

____ APPROACH SECflON. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHfN THE BRIDGE ODES NOT CONTROL THE FLOW. 

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

·---·--- --------

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

, 

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

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

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

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

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

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

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

----------------- -· --- --

--- -------------- - -----
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~- S. P. 

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

PROGRAM, APRIL, 1968 
--- -· - ··--- _______ u_e.f'ER_GR/IND _ _l:LO()_D_HAZ~RD_ANAL_YSI s-;IACKSON MICHIGAN __ -- .. - - - ---

__________________________________ OUTPUT LISTING_ FOR SE'CTION 
DI STllNCES 

DOWNSTREAM UPSTREAM 

47.1 

• 
c· 

PAGE ND •. ll l . ____ .. --· -·· 

,~ 

CHANNEL VA.L LEY CHANNEL VALLEY 
DRAINAGE AREA 
SQUARE MILES 

1. 00 

·- C 

----. -- ---··--·-------------100. ___ 100.. --· 1100. ____ 960. -------- ·--- ---- ----
ELEVllTION TOIAL KD ENO AREA 

-- ------ · ·- -.--- 9!,o.oo ·· -- 9M;649.o 9696.80 

9<,9.00 851'.974. 7 8971.80 
--------------- 9ita.oo· ------ 745;979.2 3246.ao 

-------------- 9,,1.00 _____ 644,875.3 7521.80 - ------
9<,6.00 554,C03.6 6802.13 

- ---- ------- ____ 9'•5.00 47E1558.6 6104.37 
9<,4.00 409639.2 5440.30 
9,,3.00 341'.949.I 4804.72 
9<,2.00 ' 281'.209.6 4194.67 
9''1.00 ______ 221'347.2 3610.15 

----------------9<.0.00 I 71'680. 7 ------ 3050.22 

939.00 IH600.4 2516.22 
----- 938.00 -------- 96892.3 2010.08 

937.00 64-626.9 1522.98 
9:16.00 ------- 38,432.9 --- 1053.9B 

- ---- . ---- -- ----------- 9;15.00 ______ 18'825.5 603.67 , 
934.00 7'376.7 201.71 

------------- 9"3.00______ 3,977.0 62.03 
- - ----- 932.00 2'.042.5 - ----- 38.60 

931.CO 715.8 19.02 
9~10.00 -------- 47.7 3.15 

CFS -••vELOCJTY ELEV. CFS 
670.00 

vHoctn 
o. so, 

ELEY. 
936.59 

c°FS 
820.00 

VELOCll'Y-- ELEV •• 
610.00 0.49 936.38 0.!)1 937.15 --- ---- - - ---- ----- - -- -- -- ------ . 

--------------- - -- - ·------. 

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

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

------ --

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

----------------------------------------- ---·-··-
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-- •:~--~- ~~-1-::, JIJNE,1968 

---------

--· -------· I -----------
UPPER GRAND FLOOCI HAZARD Al~ALYSJS-J,,CKSON MICIHIGAN 

---------{NF-• RMATION LI'STING FOR BRIDGE SE;CTION 48 

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

·-- ---- -·,OPENING 

ROACWAY 

OPENING COEF. 0.700 ORIFICE COEF. 0.600 ROADWAY COEF. o.aoo 
-------- ---·- ·--- --- ELEVAT'ION 

937".20 __ 
936.20 
9351.20 

--- ---- - - - ----- 934,.20 

END AREA 
15i8.19 
12~6.19 
94.19 
62.19 

9H.20 ________ _ 

Q CO~TROL 
1999.56 
1426.46 

922 .46 
499.02 
178.lb 3i0. 39 ----- _ ---- _ --

4. 06 932'.. 20 

ELEVATION 
950.00 ------ ---- - --------
949.00 

12.75 

FLOW OVER ROAD (CFS) 
110922.84 
95602.56 

---- -- __ ------------- ---------- _ 94 e:. 00 _ -------- ---------- 81060.85 
67341.81 
54498.14 
42594.10 
31527.28 
21086.60 

9,,1'.00 
946,.00 
945,.00 
944.00 
943.00 

______ 942' .oo -----
94 l .OO 
940.00 

-------- 12032. 74 
4568.45 

520.29 

THE_ HEAD-LOSS !S_REFLECTED BETWEEN THE EXIT AND 
APPRDftCH SECTION. A RATING CURVE IS NOT DEVELOPED 

______ ·------ __________ SEPARATELY FOR THE BR !OGE. __ NORMAL_ PROF IILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

.I-
PAG!: NO. 12 

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

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

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

----- ------- ------- ·---------

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

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

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

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

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

( 

,• 

(' 

(' 

(, 

(· ~ 
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•• S. P. PROGRAM, APRIL, 1968 

-----------·---- ----- --- • ···-. _________ . __ •.• _UP_PEI\ __ G~AND_fLOOD_!jAZAR_D ___ A_NAL YSI_S-JACKSON _MICHIGAN. __________ _ PAGE_ NO •...... 13 

----- - --- ----- ___ ··----- OUTPUT _LIS_flNG FOR SECTION 48.2 
DISTANCES 

DOHNSrREAM UPSTREAM DRAINAGE AREA 
CHANNEL VALLEY CHANNEL VALLEY SQUARE. HILES 

____________ 720. _____ 600. _______ ~020. 2200. •·-··--- -- 1.00 

-------- -- ---- - ---- --- .. ...•. ELEVATION TOTAL KD 
951.00 2029403.0 

--- -- - ··--------- ······- ··--·. 950.00 1803~59. 7 
949.00 1590410.2 

--------- ---· ------------------------- 948.00 1392769.2 
947.00 1212787.0 
946.00 1046820.3 
945.00 8H055.3 
944.00 -··-·•-· 775358.8 
943.00 669111.6 

--- -----··- ------ 942.00 549895.6 
9111.00 _____ 440796.0 

940.CO 342127.5 ---- ·--- · ---------------
939.00 254295. 7 
9,8.GO 177839.5 
937.00 113512.0 

----------- 9,6.00 63330.1 
935.00 28226.0 
934.00 I 1418. 7 
933.00 4288.6 
932.00 --------- 587.0 
931.00 o.o 

ENO AREA 
20595.20 
19115.20 
I 7635. 37 
16161.18 
14703.96 
132H.68 
11893.53 
10587,37 
9395.39 
8254.99 
7133.62 
6031.29 
4947.qq 
3883. 73 
2838.50 

--- 1821.26 
862.15 
199. I 3 
98.51 
27.80 
o.oo 

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

·-·--·· CFS VELOCITY ETfv;· CFS VELOCITY ELEV. CFS VELOCITY·- -ELEV •. - --····-

610.00 0.21 937.05 ---- ----·· 670.00 0.21 937.32 820.00 0.20 938.Cq 

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

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

-- -- -----

---------- ---· 

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

,-

r' 
•, 

r 

( 

( 

' '· 

i 

( · 

-· -·- ---· "-
__,__ ---- ---- - --- ----- ------------------··-·------· 

·---·-···-·-· --------------

---------------------- - -- -- - --- - Q 

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



----
_____________________ u .. eJ>.ER_GR~_NP_f:lOOD_HAZARO_ANAlYSIS,c_JACKSON MICHIGAN------·-·-- .... PAGE NO •. 14 

···--·- ________ ... ________ OUTPUT LISTING FOR SECTION 
0 I STANCES 

___________ DOWNSTREAM . UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

---·- ----- - --- --· -- ··-- 3020.. 2200. _ -· 100. 100. _ 

·--~---------- -- ----------- ELEVATION TOTAL KO 
953.CO 3556666. 0 
952.00 3189974.5 
951.00 2844274.5 

____ 95C.00_ 2515128.0 
949.CO 2209287.0 

_ ·------ 948.00 1926718.0 
947.00 1661364.l 

--------------- 946.CO __________ 1413553.0 
945.CO 1185230.2 
944 • 00 q76007. 5 --· -------------- 94 3 .oo 7 85654. 6 

----- -- - ------ ------ . 942.00 -------· 614261 .1 
941.00 463830.0 
940.00 334698.4 
939.00 228447.3 

... --------- ----------- 938.00 149648.9 
937.00 88821.8 

--~----- ----- -----------936.00 45309.4 
935.00 16500.3 
934.00. ____________ 4286.l 
933.00 957.2 

_____________ 932.00 _____ _ 

CFS VELOCIT~ ___ ELEV. CFS __ VELOC[TY 
610.00 0.20 937.13 670.00 0.20 

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

o.o 

ELEV. 
937. ~9 

DRAINAGE AREA 
SQUARE HILES 

1.00 

END AREA 
36540.75 
34151.76 
3111).19 
29407.32 
27056.49 
24734.76 
22444.48 
20185.69 
17962.97 
15780.41 
\3640.87 
11544.50 
9497.91 
7520.59 
5627.50 

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

4059. 01 ·- --------- ·-· --------. ·- --- . 
2814. 71 
IB0.97 

792.42 
181.77 
29.90 
o.oo 

. CFS VELOCITY 
820.00 0.19 

Elev. 
938.08 

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

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

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

-- ---- -- ------· ------- -------

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

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

----------- ---- ------- - - ------------------ --------
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. -· --· ·-. -----··----~-- - --- -- . ----------- -------- -- -W. S. P. BRIDGE, JUNE,l96B 

----------- ------ - -- ---- -- -
UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

INFORMATION LISTING FOR BRIDGE SECTION 49 
- - ------ -- ----

OPEN I NG COEF. 0.60C ORIFICE CDEF. 0.600 ROADWAY COEF. 0.700 

OPENING ---------·- - -
ELEVATION 

939.50 
938.50 
937.50 
936.50 

ENO AREA 
255.42 
219.08 
179. 54 
139. 54 

----___________________ 935. 50 --------- 99.54 
59.54 
22.33 - ------ -- --- ------- -----

934 .50 
933.50 
932.50 

ROADWAY - ------- ----ELEVAT I •~-----------
---·-·-----

-- - - -------·- --- -------

. 953 .oo 
952.00 
951.00 --·-----·- _ 
950.00 
949.CO 
948.00 

2.36 

___________ q41.oo _______ _ 
946.00 

FLOW OVER 

Q CDNTRCL 
3780.34 
2929.65 
2169.69 
1492.08 
907.01 
433.54 
I 17.46 

7.18 

ROAD (CFSI 
43283.75 
35028.51 
27377 .24 
20382.00 
14111.32 
6235.37 
1923.&3 
260.27 

------- ------------
THE HEAD-LOSS IS REFLECiE• -BET~EEN THE EXIT AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELDPtD 

------·--------SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
___________________ COMPUTED _WHEN THE BRIDGE_ O_OES ~OT CONTROL THE FLCW. 

----- ---- -- 1 

----------·----------·----·-· - .. 

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

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

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

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

• PAGE NO. 15 

-- -- - ----- - --- - - -----
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·---~~~---
.. S. P. 

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

-- ---- -
PROGRAM, APRIL, 1968 

---~-----------------Ue.P.ER,_GRANDJ.LDDD __ HAZARO_ANALYSIS,-JACKSON.MICHIGAN 

---- -- ----- ------- ___________________ .. OUTPUT LISTING FOR SECTION 
DISTANCES 

____________ DOWNSTREl\/'I UPSTREAM 
CHANNEL VALLEY CHANNEL VALLE~ 

·-- ----------- ------- 90. ____ _ 90. -·. _LOO. .. LOO. 

~. ----------- ----- _______________ . ________ ELEVATION.. TOTAL KO 
' 953.00 3583536.0 

·-------- --- ------ 952.00 3215144.0 
951.00 2867783.5 

----- 950.00 ______ 2537011,.0 
949.00 2229595.0 
948.CO 1945547.0 
947.00 1678635.2 

------ ---- ·----------· _ 946.00 ---·---- 1429367.5 
945.00 1199629.7 

__________________ 944 .co_____ 989034. o 

---------

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

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

94 3 .co 797350. I 
942.00 _ ---· _ 624667.2 
941.00 472988.l 
940.00 ---------- 342649.0 
939.00 235107.1 
938.CO _____ 154085.3 
937.00 91349.0 
936.00 ----- 46303.8 
935.00 16388.3 
934.00 ----- 4261.4 
933.00 957.2 

DRAINAGE AREA 
SQUARE Ml LES 

1.00 

END AREA 
36565.75 
34176. 76 
31798.l? 
29432.:32 
27081.49 
24759.76 
22469.48 
20210.69 
17987 .97 
15805.41 ·-
13665.87 
11569.50 
9522.91 
7545.59 
5657.49 
4082.62 
2834.63 
1744.91 

______________ 932.00 ----- o.o _ -- ------ --

798.07 
102.n 
29.90 
o.oo 

-•---
_____ -·• PAGE NO •. __ 16 

·- - -------- ------· ---

------- ____ CFS _ __y_EL_OCIT_Y ___ ELEV. 
610.00 0.16 937.71 

_ _ CFS 
670.00 

VELOC !TY 
o.u, 

ELEV. 
· 938.0Z 

CFS 
ezo.oo 

VELOC !TY 
a. 1s 

ELEV. t 
938.19 

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

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

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

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

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

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

--------~---- ----- ---- ----------. 
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-·-w. S. P. 

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

BRIDGE, JUNE,1968 
--- ----- -- ---- -- -- -- ----------------------------- - ------ ----- --

UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 
-- -- ---- ------- --- ----- ---- ---- -- --- - -

INFORMATION LISTING FOR BRIDGE SECTION 50 

OPENING COEF. 0.700 ORIFICE COEF. 0.600 ROADWAY COEF. o.eoo 
OPEN(NG 

--- ·---·-------- .--
ELEVATION 

939.20 
q3a.20 

. --- - --··- ----------- ------------------- 937.20 
936.20 

ENO AREA 
280.95 
235.45 
189.95 

______________________ 935.20 _____ _ 144.45 
98.95 
54.64 
20.18 

ROADWAY ____ _ 

934.20 
933.20 ·---· ---
932.20 

ELEVATION ___________________ 955.00 ________ _ 

o.oo 

FLOW OVER 

Q CONTROL 
3981.48 
3061.63 
2227.79 
1490.34 

865. IO __________ _ 
388.87 
102.50 

o.oo 

PAGE NO. 

954.00 

ROAD (CFS l 
292202.87 --- ------
263662.31 ------

953.00 ______ _ 
952.00 

-------------951.00 --------
950.00 

__________________ 949.00 948.00 _____________ _ 

·------··-------------- 94 7 .oo ·------
946.00 

------------ 945.00 ---------·-·-·---- --944.00 __ _ 

236116.46 
209603.18 
184164.00 
159846.50 
136 704. 71 
114802.14 
93609.92 
72945.82 
54289.69 
38049.10 

---------- ---- -------------- 943.00 ____________ _ 22142.30 
7978.98 
2098. 5 3 

---------

942.00 
941.00 
940.00 24.43 

THE HEAD-LOSS IS REFLECTED-BETWEEN.THE EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

----------SEPARATELY FOR THE. BRIDGE. - NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

17 

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

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

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

--------------------------------------- - ------ ------------- ------ ------------
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- - -··---·-- -- -- --- € 



=~--~S. P. PROGRAM, ~,PRIL, 1968___ -
--,---------------------•U_P_P_ER __ GPlANO_F_LOOO_HAlAI\O __ ANALYSIS:cJACKSON MlCtilGAN ___ _ 

________________ OUTPUT LISTING FOR _SECTION 
DISTANCES 

_______ OOWNSHIEAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

---------------- 1660. _____ 1640. 2960. _ 2900. 

ELEVATION TOTAL KO 
989.00 43095432.0 

------ _ 988.00 -- 41700064.0 
987.00 40350368.l 
986.00 ____________ 39018328. l 

985.00 37704824.0 
984.00 36409952.1 
983.CO 35132880.0 

-·----------- 982.00 33866288. l 
981,00 32618720.0 
980.00 31390296.0 

50.3 

DRAINAGE AREA 
SQUARE MILES 

1.00 

---------------979.00 -------- 30181148.0 -----------

ENO AREA 
209751.93 
205523-09 
201302.34 
197090.84 
192888.62 
188695.68 
184511.96 
180336.43 
176168.40 
172007. 81 
167854 .65 
163709,00 
1595-10.18 
155439.90 
151315.09 
147196.03 
143082. 71 
138975.15 
134 8 73. 34 
130777.29 
126687.01 
122602,48 
118523.70 
114450.68 
110383.43 
1063,21-92 
102266.17 
96224.82 

--------- ------ --- ------ ---·---- 978 .co -- _ 28991412.0 
977.00 27821212.0 
976.00 ---- 26667940.0 
975.00 25530432.0 

_______________ n4,00 ____ 24413COC.O _____ _ 

- -·--- ------------

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

973,00 23315824.0 
9 72 .oo -- ----- 22239072. 0 
971.00 21182940.0 
970.00 ---- 20147608.0 
969.00 19133276.0 

-------- --------- _______________ 968.00 _____ !8140156.0 ------- _ 
967.00 17168460.0 

___ 96~.oo __________ !6218414.0 
965 .oo I 5290260. 0 

________________ 964.00 ---- 14384238.0 
963.00 13500620.0 

______________ 962.00 ____ 12709748.0 

961.00 11920456.0 
960.00 11114260.0 
959,00 10329622.0 

-·---- --- - ---------- 958.00____ 9565C04.0 
------- 957.00 0951910.0 

---------- -- ---------------- 956.00 _____ 8291344.0 
955.00 7613756.0 

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

94233.48 
qo2'53.48 
86281.70 
82316.06 
78376.68 
74528,39 
706199. 09 

•-., _ 

PAGE NO. 118 

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

~----- -
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--- ---- - ---- --.s. 
.. -~-- -

P. PROGRAM, APRIL, 1968 
___ UPPER_GRAND_~LOOO~HAlARD_ANALYSIS~JACKSON MICHIGAN 

------

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

OUTPUT LISTING _FOR SECTION 50.3 CONTINUED • 

_ ELEVATION TOTAL KO 
954.00 6958169.0 
953.00 6326869.0 
952.00 5720275.0 
951.00 ----------- 5138840.0 
950.00 458)056.0 
949.00 ----- --- 4053475.0 
948.00 3550698.0 

·----- 947.00 3075400.0 
946.00 2628340.0 
945.00 ------ --- _ 2210163.0 
944.00 1822076.0 
943.00 ------------- 1465271.2 
942.00 1141148.l 

-- ------~----------------------941.00 851424.1 
940.00 598706.3 

---- ---------------------- 939.00 ---------- 386180.7 
938.00 227858.0 

--- -- . ------··----- ----------------------- 937 .oo -------- _ 117213.5 
93~.oo 45221.3 

----- -- _________________________ 935.00 10280.4 
934.00 3077 .5 
933.00 691.7 ------------------------
932.CO 42.3 

ENO AREA 
66880.51 
63072.57 
59275.28 
55488.65 
51712.64 
47947.29 
44192.58 
40448.52 
36715.10 
32992.14 
29279. 33 
25576.69 
21884.22 
18201.91 
14530.48 
10873.5.1 

7374.48 
4456.92 
2134.31 

503.19 
90.87 
20.98 
2.90 

PAGE N0._9 __________ _ 

. . 

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

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

CFS VELOCITY ELEV. - CFS VELOCITY ELEV. CFS VELOCITY ELEV. 
______ ----------~610_,_09 o._Q_8 ____ 937.96 ---~10.00 0.01 __ ... _9~8,29 ___ 820.00 O.O?_ ____ 939.09 ___ _ 

--- ---·------ - -- -- ------------ , 
----------- - - ---- - ----- --- - - - ------

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

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

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

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

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

--- -------- ---- ---- --- ----- - - - - ------
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- --- ··--- ~ 



···:~ P. PROGRAM, APRIL, 1968 --
_____________________ UPPER_GRANO_FLOOO_HAZARO_ANALYSIS=JACKSON_MICHIGAN ------------- PAGE NO. 20 _ 

----~--- -----
----··- --

__ _____ ____ _ _ OUTPUT l!STING FOR SECTION 
DISTANCES 

_ DOWNSTREAM _ _ __ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

2960. ------ 2900. _ _ _ 3360. 2460. 

___ ELEVATION___ _ ____ TOTAL KO 
961.00 5971339.0 
960.00 5557599.0 
959.00 5165225.0 

-------- _______ 958.00 __________ 4796176.0 
957.CO 4439444.0 
956.00 4095072.5 
955.00 3763113.0 
954.CO __________ 3443625.0 
953.00 ' 3134029.5 
952.00 _____ 2836456.0 
951.00 2552205.5 

------------- 950,00 ---- 2280919.0 
949.00 2022748. 5 
948.00 -- --- -- _ 1777869.7 
947.00 1546478. 7 

_____________________ 946. 00 _____ 132 8 796. 5 

------·-- ----
945.00 1125118.5 
944.00 --------- -- 935769.2 
943.00 761135.8 
942.00 ------ 601685.7 
941.00 457994.8 

-----------------------940 .oo ----- 330 791. 3 _ 
939.00 221029. 7 

------- ---- ---- _____________ 938.00 ·--- 133547.3 
937.00 65599.0 
936.00 ___________ 19C60.8 
935.00 1414.0 

___________ 934.00 ----- 173.7 
933.00 21.7 

50.6 

DRAINAGE AREA 
SQUARE MILES 

1.00 

END AREA 
51196.14 
48952.21 
46720.41 
44508.02 -- --- -------------. --- .• --- ------
42318.28 
40151.21 
38006.78 
35885.02 
33785.32 
31705,00 _ -- ---- ___ -- _ -- ---- ----
29645.25 
27606.14 
25587.65 
23589,78 
21612.!;5 
19655.90 --------------- --- _ ----
171\9,83 
15804.33 
13909.42 
12035.07 
10181.31 
8148.!l 
6535.49 
4769,46 
301q.25 
1465.17 

212.10 
42.19 
10.80 

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

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

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

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

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

--- -- --- --------------
---- ---- --- ---------------------------
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-------• s: P. _ PR•-GRAM,--APRIL, 
1968 

UPPER GRAND HOOD~HAZARD ANALYS-;~~:~~~O~ -:~-CHl-~A~ - - ___ - __ -- .. · ---- - - PAGE NO-~--

... ______ _ __________________ OUTPUT LISTING.FOR _SECTION 50.6 CONTINUED. 

CFS __ VELOCIT_Y ___ ELEV. 
610.00 0.12 938.02 

CFS 
670.00 

VELOCITY 
0.12 

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

ELEV. 
938.33 

CFS 
820.00 

VELOCITY 
0.12 

ELEV. 
939.13 

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

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

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

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

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

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

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

----- -----------
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----·-·········--
s. P. PROGRAM, APRIL, 1968 

--· -

---,-----------------•U£.~E.ILGRANO_fLOOO_HAZARO_ANAL'fSI S,:JACKSON_MICHIGAN __________ PAGE.NO. __ 22 _ ------- _ 

----- -----

·----···--·-------- _ OUTPUT LISTING FOR SECTION 50.9 
DISTANCES 

_____ DOWNSTREAM. ____ .____ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

....... ·-·----·-- 3360. -·· .. 2460. 100. . . . 100. --- ·--·· 

_______________________ -----------·-··--··---ELEVATION TOTAL KO 
1134625.2 
1027823.3 
925125.7 
826652.5 
732535.0 
642916.5 
557956.0 
477830. 9 
402741.8 

955.oo 

·-------·- -----· .. 954.00 
953.00 

------------------------- ---- _ 952.00 -·------
951.00 

---·-·-- 950.00 _ -- ·---
949.00 
94B.oo _ -·-·------
947.oo 

____ ------·------- ________________ 94 6. oo, ______ 332919. o 
945.00 268633.0 
9lt4;0QQ ----- -- _ 210210.,4 
943.00 158066. 3 
942.00 __ --·-··- 113042.4 
941.00 7775B.9 

.. ___________ -·· ____________________ 940. 00 46 7B5. 5 

939.00 2260B. 5 
___________ 93B.co 6550.9 

-- ------------
CFS 

..... ---··-·· -· 610.00 

937.00 1475.7 
------· 936.QO -- _ 326.6 

935.00 2.5 

VELOCITY ELEV. 
0.6.4 ___ 939.20 

CFS VELOC lTY 
670._00 ___ 0.63 

ELEV. 
939.39 

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

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

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

DRAINAGE AREA. _ 
SQUARE MILES 

1.00 

ENO AREA 
10745.03 
10105.03 
9465.03 
8825.03 
B185.03 
7545.03 
6905.03 
6265.03 
5625.03 
49B5.03 
4345.03 
3705.,03 
3065.03 
2425.03 
1887.42 

--- 1367.24 
839.24 
318.50 
37.07 
11. 78 
o. 32 

-----·----·-·-

--- - -- ----- ----
CFS VELOCITY ELEV. 

939.93 e20.oo o.61 

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

-----------------------------
------ -------------------------------------- ---- ----- ---
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W. S. P. BRIDGE, JUNE,1968 • ------------------------------------UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 23 
---~--- --------------

INFORMATION LISTING FOR BRIDGE SECTION 51 

OPENING COEF. 0.600 ORIFICE COEF. 0.600 ROADWAY COEF. 0.800 
-------OPENING-- ----------·--- ----- - ------~- ---

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

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

ELEVATION 
939.30 
938.30 
937.30 
936~30 

ELEVATl • N-

ENO AREA 
91.66 
67.68 
39.48 
lle3B 

Q CONTROL 
1012.56 

595.23 
265.56 

43e00 

_____________________________________ 956.00 ---
FLOW OVER ROAD ICFSl 

288015.56 
257500.78 
228!46.6~ 

955.00 
954.00 ____ _ 
953.00 

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

_____________________ 952.00 -----------------------
200001. 7-8 
173120.03 

951.00 
950.00 
949.00 
948.00 
947.00 

14 7563 • 65 
---------------- 122108.64 

H!n.37 
-------------- _ 73830.53 

51H2.17 
___________________ 946.00 _____________ _ 32454. 72 

I n40.39 
-------------

945.00 
944.00 
943.00 

-- ----- _ 7014.82 
1132.92 

-- ~- ·- ----- THE HE°A~LOSS !S -R.EfLEGTED--BETWEEN --THE EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

-----------------------SEPARATELY FOR THE--BRIOGE. -NORMAL- PROFILES ARE 
____ COMPUTED WHEN THE BRIDGE ODES NOT CONTROL THE FLOW. 

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

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

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

, -

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

----------------------- ·- ------ --------- --- -- ---
----- ------- -------,--- ---

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

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

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

' f- ---------------------------------- -- -- -- -- --- -
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---~~ · 4,~~-~~- -P:O~:-:~~ 
APRIL, 1968 -~-

_____________________ ,U_f'_e_ER_G~ANO_fLOOO_HAZARO_ANAL_vs1 S_c:_JIICKSON .. H ICHIGAN __ ---- --- _ ------ PAGI: NO. _____ 2:4 -------- --

OUTPUT LISTING FOR SECTION 51.Z 
DISTANCES 

.. DOWNSTREAM __ _ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

------------------ ----- --- ·-·-· 280. _____ 280 •. _ 3460. _ 1820 .. _ -- --- --

ORA I NAGE ARE A 
SQUARE HILES 

1.00 

_______ ELEVATION__ TOT/IL KO END AREA 
955.00 4270929.0 42826.60 

_ ------. 954.00 _ --- 38591:28.5 40276.60 
953.00 3464030.0 37726.61 

______________ 952.C0 ________ 3086032.0 ____________ J5l76.61 

951.00 2725572.0 32626.62 

---- --- - ------------- 950.00 . ------- 23831.29.0 30076.62 
949.00 2059;'36.0 27576.62 

----------·•---------------··· 948.00 --------- 1754•,88.2 24976.62 
947.CO 1469560.0 22426.63 

_______________________ 946.00 ________ 1206BIO.O ____ 19878. I 7 
945.00 966<,38.8 17337.61 

-- --- --·--- - -- ------- 944.00 ------ 748;132.2 14805.61 
943.00 55Hl61.7 12282.?3 
942.00 ---- 3911.00.3 9776.22 
941.00 255510.7 7450.63 

-------------------- 940.00 ----- 14351 o. 8 ----- 5184.32 
939.00 601'49. 7 2978.67 

--- --- . g3e.co _ ________ 142~15.e 1043.52 
937.00 1,,as.a 42.01 

______________ 936.00 _____ 1126.6 _ __ ll.78 
935.00 2.5 0.32 

- ---- - -- ---
CFS VELOCITY ELEv:··- .. CFS VELOCITY ELEV. 

941.70 
CFS 

820.00 
VELOCITY ELEV. 

---------- ____ 610.00 _o_.01 941.11 670.oo 0.01 0.07 942.E,3 

--- --,- -----

----- •--

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

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

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

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

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

- ---
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•·--w. s. P_- PROGRAM, APRIL, 1968- -------------- -- ------ --- -_______ U.PPER__G_~_AN_D___E.LO_OD_JJA_ZARD_ANAL YS IS-JACKSON MICHIGAN _____________________ PAGE NO. ___ 25 

OUTPUT LISTlNG FOR SECTION - ------ - ------------ ------- -- at STANCES 

__ _ ____ _ _ _______ DOWNSTREAM __ _ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

--- ------------ ----- 3460. 1820._ 1420. 1320. 

ELEVATION TOTAL KD 
956.00 1079036.0 
955.00 983585.l 
954.00 891541.5 

______________ 953,00 803106.2 
952,00 718473.0 

____________ 951,00 ------ --- 637734.7 
950,00 560966,6 
949,00 488309.6 
948.00 ---- -, --- 419890.4 

_________________________ 94 7, 00 ______ 355853. 7 
946.CO 296367.B 
n1. C nn 

-------------- .,..,.-..1.1,;u 

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

944.00 
943.00 
942.00 

_____________ 941 ,00 ------
940.00 
939,00 
938,00 
937,0C 

241732 .. 5 
192517,0 
148143.5 
111311.4 

79149.6 
53351.9 
37080.3 
22388.7 
11060,2 
3445.8 

51.1 

_____________________ 935.00. ______ _ 

CFS VELOCITY ELEV. 
-·1,10.00 - - - o~ 10·--·941. 21 

CFS 
670.00 

VELOCITY 
0.16 

61.9 

ELEV. 
941.78 

------------- ------------------------
------ - --- --~------- - ----- -,--

DRAINAGE AREA 
SQUARE HILES 

1.00 ------ -------
END AREA 
37776.03 
35326.09 
32886.42 
30450.75 
28018-70 
25590-25 
23164.73 
20741.65 
18321.03 
15902,86 __ ------ ---------------- -- -- ---
13487.14 
11081.23 

8718.14 
6475.~2 
4524.60 
2917.61 
1813.82 
1008.36 

507.50 
299.85 
142.61 

10.00 ------------- --·---

CFS 
820.00 

VELOC !TY 
0.13 

ELEV. 
942.69 

( 

r· 

(' 

(-

c--

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

-- -- ----------------------------- ---· - ---
\., 

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

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



.-S~ P. PROGRAM, APRIL, 1968 
ei 

---:----------------~Ul'.i>.ER_GRAND_f'.LOOCI __ HAZARO_ANALY.SIS-:JIICKSON MICHIGAN _______ PAGE: NO. ____ 26_ 

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

--- ---- ------- _ -- ourPUT LISTING.FOR SEC:TION_5l.9 
DISTANCES 

_______________ OOWNSTREA.~ _ ___ UPSTIREAM 
CHANNEL VALLEY CHANNEL VALLEY 

------- -- 1420. ___ 1320. _ _ 120. --- -- 120 .. _. 

_____ ELEVATION TOHIL KD 
9581.00 1263E19b.5 

---·--- - 957' .oo ll513133.0 
956.00 1044\,72.2 

DRAINAGE AREA 
SQUARE Ml LES 

1 .oo 

END AREA 
14363.23 
13551.58 
12743.58 

955,. 00 941898.l ______ 11940.03 ----- -- ---------
954-.00 8435•53.6 11140.83 
9531 .co 7496C2. 8 10345.73 
9521.oo 6602101.2 9554 • 71 
951.00 575\,57.3 876 7 • 77 
950.00 495'1193.6 7984.91 
949.00 ---- ---- 420\,49.1 7206.14 - ---------- --- ---- --- -------
948,.00 350\,83.3 6431.44 
94 7. 00 -------- 2857'81.2 5660.83 
946.00 2265,62.4 4894.30 
945,.00 --- 173092. 7 4131.85 
944.00 1259144.9 3374.94 
943.00 852166. 7 2625. 71 --- ----- ---
942.00 516104.6 
94 I. 00 264,78. 7 
940.00 93,64.2 
939.00 37'59.7 
938.00 1112.2 

--- ---------------------------------937.00 154.9 
936.00 o.o 

CFS VELOfiTY ELEV. CFS VELOCITY 
____ 610.00 ____ 0.39 941.52 67_0.00 0.35 

ELEV. 
942.00 

1886.08 
1187.30 
550.10 
184.32 
67.00 

8.99 
o.oo 

CFS VELDCIT'Y 
820.QO 0.3.2 

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

, 
ELE~•. 

942. El3 

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

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

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

--------

---------

-----------

-------·-- ----

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

,-

( 

C 

C 

~' 

0 

~. 
0 

~ 

C 

t...l 

iv 

~ 

I:,) 

14, 

~ 

'0 

(J 
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... --- . w. S. P. BRIDGE, JUNE,196B 

----·-- ----·------
UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

INFORMATION LISTING FOR BRIDGE SECTION 52 
---- --- ------ ---

OPENING CDEF. 0.700 ORIFICE COEF. 0.600 

DPENfii°G 

----- --------- ------ ------ -• 

-- - ROADWAY 

ELEVATION 
941-20 
940.20 
qn.20 
936.20 

ELEVATION 

END AREA 
73.74 
5 I. 74 
29.74 
8.29 

956 .oo ------ ------
955.00 
954 .oo ----,--------
953.00 

ROADWAY COEF. o.aoo 

Q CONTROL 
767.37 
451.94 
190.59 

31.96 

FLOW OVER ROAD (CFS) 
113056.42 
100906.75 
89226.46 

-------------.i4tr---------952.00 ____________ _ 
951 .oo 

______________ 950.00 

78035.29 
6735;.54 
51213.07 

949.00 
----- 948.00 ------ .. _ 

947.00 
946.CO ---------------945.00 ______________ _ 

944.00 
943.00 

47637.96 
38666.09 
30104.93 
21517.64 
14169.31 
8296.35 
3581.40 

503.Bb 

- r 

PAGE NO. 27 

~ 
\ 

(' 

( 

' ' 
{' 

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

t'" 

(. 

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

(~I 

''I.,' 
---- --- --- - -------------~THEHEAD:.LDSS IS_R_EFiECfEOBe·1weeN· -THE-EXIT "ANO 

APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
-- ----- ---------------------SEPARATELY FOR me· BRIDGE·. --N• RMAL.PROFli.ES ARE ------- ------ ------

COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. ---- "' 
~J 

D 
---- ----------- -- .. --, -- -- 1,; 

- -------- ------------------------
' It.I 

-- - --- -- .,; 

---------------------------------------
t.J 

------------ -- ---- u 
-------------------------------- - ---- ... --- ... ..., 

----------------------------------------- ------- ----------- --
---------------------- - --- --- -~ - ------- ----- Q 

--- ... --- ------ ~ 



P. PROGRAM, APRIL, 1968 
___________________ ue.e.EILGRAND_f'.lOOD_~AZARO_ANAlYSIS:cJACKSON __ MICHIGANt _________ pAGE NO. _____ 28. 

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM. UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

--- . --·------ ------·----··----- 100 •. _ ... 1co. 4525. 3920. 

---------- ELEVA1ION TOTAL KO 
956.00 999474.8 
955.00 886790.7 
954.00 779489.3 

·---------------------- ----- 953.00 ___________ 677750.0 
952.00 581773.0 
951.00 ----· ---- 491783.5 
950.00 408038.6 
949.00 ___________ 330837.6 
948.00 266176.8 

52.1 

·--·· -·---·---- .. -----------------·-----------947.00 208197.4 

--- ---·------

946.00 156960.9 
945.00 -------·. 112448.7 
944.00 75358.6 
943.00 47474.0 
942.00 26834.9 
941.00 14569.3 
940.00 7488.2 
939.00 3259.5 
938 .oo 1325.1 
937.00 321.2 
936.00 2.3 

CFS VELOCITY ELEV. 
610.00 0.64 ____ 942.51 

. -
CFS VELOCITY 

6lC.OO 0.64 
ELEV. 

942. 71 

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

DRAINAGE A~EA 
SQUARE MILES 

1 .oo 

ENO AREA 
10669. 17 
9896.17 
9123.17 
8350. 17 
7577.17 
6804.17 
6031. H 
5258.17 
4500. 17 
3772.17 
307't. l 7 
2405.36 
1765.29 
ll88.36 
682.68 
308.46 
164. 39 
59.88 
31.06 
ll.02 
0.36 

CFS VELOCITY 
820.00 o.67 

ELEV. 
943.06 

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

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

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

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

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

: 

; 

r 

C 

(.) 

f) 

'I 

u 

IJ, 

IJ 

0 



-- - ----- - --- -- ---- _____________ OUTPUT LISTING FOR SECTION 52.9 
DISTANCES 

__________________________________ OOHNSTRE~ . UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

______________ 4525_. _____ 3_920. ______ 100. 100. ________ _ 

_____________________________________ ELEVATION_ TOTAL KO 

------- --------------- -------- ------------
960.00 688494.0 
959.00 ------------ 608015.5 
958.00 531531.1 

----- __________________ 957 .00, ----- 4592 [3. 0 
9~6.00 391255.6 
955.00 ------------ 335913.2 
954.00 289955.0 

------------ 953.00 245096.6 
952.00 202979.0 

-______ PAGE_N0. ______ 29 _____ _ 

DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA 
4l4l.46 
3817.46 
3493.46 
3169.46 ---------~---
2845.46 
2525.88 
2228.33 
[949.07 
168?.20 

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

_______ . ___________________________ 951. 00 _____ 165 l 34. I _____ _ 
950.00 ··133567.6 

1426.96 
[204.91 

-- --- -- _______________________ 949.00 104408.0 
948.00 78868. 7 

----- -------- ________________ 947.00 56901.2 
946.00 38487.9 

--- -- ----------
______________ 94 5. 00 236 72. 4 

944.00 12654.4 
943.00 6ll2.0 - ----- ------ - -----
942.00 2387.7 

__________________________ 941. 00 592. 4 
940.00 5.5 

----- ------------ ---CFS--VELOCITY ELE·v·. 
________ 61_0.00 ______ l.81 ___ 945.CO 

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

CFS 
670.00 

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

VELOCTTY 
1.84 

------------------- ----- ---,---

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

ELEV. 
945.18 

1006.48 
820.29 
646.34 
484.62 
335.13 
198. 00 
102.74 

CFS 
820.00 

54.51 
19.36 
0.81 

VELO-CITY 
1 .95 

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

E-LEV-. 
945.561 

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

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

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

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

r 

' 

( 

I.) 

0 

------ ----·------ --- --- -- ---- -- e 



• .. --··· --· ---

• S, P. BRIDGE, JUNE,1968 -
UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE rm. 30 

. 
INFORMATION LISTING FOR BRIDGE SECTION 53 

OPENING COEF, 0,700 ORIFICE COEF. 0.600 ROADWAY COEF. 0,800 

OPENING 

---- ···--·· --· ------- -

----- ---• --- -- - -- - -- -- -

ELEVATION END AREA 
·---·-----·· ·- 948.80 159.74 

947,80 137,74 
·---· ·--•- --· 946. 80. --· _ _ 115. 74 

945.80 93.74 

Q CONTROL 
2445,27 
1958.93 
1510,13 
1102.35 

------ ______________________ 944, 80, ______ ... 71. 74 ···-------- 740,27 
430,76 
185,58 

943. 80 49.74 

·-------- ---- ------ 942.~0 .- ·-·· _ 27.74 
941,80 8.05 35,80 

------- ----
ROADWAY ELEVATION FLOW OVER ROAD (CFS) 

·-- --- --- --------·----- 966.00________ _. -- ... ·- 82410. 79 
965.00 73694,64 
964.00 64109. 75 
963.00 55232,10 
962.00 .. ---------· _ • 45406,35 
961.00 36331.53 

------ ------- _____________ 960.00 ________ _____ 28436. 78 
959,00 22230,47 
958.00 16884,92 

··- -··--· ------
957.00 12359.29 
956,00 8610.94 
955.00 5595.43 

--·-- -------- ___________ 954,00 __________________ 3253,43 

953.00 1394,77 
_ --· _ ---- --------- _ 952.00 --- ---- _ 330. 76 

951.00 o.oo 

THE.HEAD--ioss IS -REFtfc"ieo -BETWEEN THE EXIT AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

----------------~SEP.ARA.TELY FOR THE .. BRIDGE, NORMAL PROFIL[S ARE 

. _____ ··-·--- __________ COMPUTE• WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

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

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

----------·· ----- -----

------ ·•--······ -----

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

r 

( 

('I 

t.J 

0 



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

----------- ---------
M. S. P. PROGRAM, APRIL, 1968 

_ .,. _ __ _ _ __ ___ _ __________________ UJ'_~ER_GR,\~D...£LOOD __ Hi\ZARD_ANAL Y_SI S-JACKSON _MICHIGAN 

-- -- - -- ----

OUTPUT LISTING FOR SECTION 
DI STANCES 

_DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

_ ------------~60. ___ 60. 7330. 5600. 

__________________ ELEVATION TOTAL KD 
96C.OO 475532.2 
959.00 __ _________ 423410.l 
958.00 373740.3 

DRAINAGE AREA 
SQUARE MILES 

1.00 

957 .oo _ 326622. 8 ----- -- ----
956.00 282170.5 
955.00 244546.8 -------- ---- ----- ------------

ENO AREA 
41H.46 
3817.46 
3493.~,6 
3169.46 
2845.46 
2525.88 
2228.33 
1949.07 
1682.20 
1426.96 
1204.91 
1006.48 

954.00 212157.L 
953.00 180865.5 

- 952.00 -----,--- 151512.6 

------------- 951.00 124890. 4 _____ _ 
950.00 102535.2 
949.00 81575.7 ---- --~- -----
948.00 62954.0 
947 .oo 46664. 7 

----- 946.00 ----------- 32722.2 
______________ 945 .co ______ 21178. 3 

944.00 12'174.5 
---- 943.00 6106.9 

942.00 2387. 7 
941.00 592.4 

- 940.00 5.5 

820.29 
646.34 
484.62 
335. 13 
198.00 
102.74 

54.51 
19.36 
0.81 

--__ ____ PAGE NO. ___ 3L 

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

- --------- ------ -------CFS-VELOCITY Ei:ev: - -- CFS VELOCITY 
610.00 0.94 946.98 670.00 0.94 

ELEY. 
947.35 

CFS 
820.00 

VELOCITY 
0.94 

ELEv:·-----

948.23 ----- -

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

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

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

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

(, 

0 

0 

( . 

u 

Q 

---- --- -- - -- --- -- - -- - ----· -- - - --- - - !'") 



~~~~-- -
.. S. P. PROGRAM, APRIL, 1968 

a-- ----• -- -
____________________ _,u_e_e_eR_G_BANO_!:_LOOO __ HAZARO_ANALYSIS::-JACKSON __ HICH[GAN _____ -- ---- -- __ PAGE NO. 32 

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

______ . ____ _ ______ _ OUTPUT LISTING FOR SECTION 
DISTANCES 

___ . _______ OOWNSTREAjl UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

____ 7330. ___ 5600 •. 

ELEVATION 
959.00 
958.00 
957.00 
956.00 
955.00 

. 100. 100. 

TOTAL KO 
477897.0 
414370.4 
354742.6 

_____ 299198.6 

- - --- - ------ -------- ----- -- ------------- 954.00 
247956.2 
201447.3 
160140.3 
1254n.5 

953.00 
952.00 
951.00 
95C.OO 
949.00 
948.00 
947.00 
946.00 
945.00 

______________ 944.00 _____ _ 
943.00 

________ 942.00 -------------
94 I .OO 
940.00 ____ _ 
939.00 

--- --------- ----. ---~-------~-

95773.2 
71989.2 
54026.0 
40526.8 
29B63.2 
23346.8 
17104.6 
11849.4 

7435. 8 
3996.4 
1657.2 

397.6 
5.4 

53.9 

DRAINAGE AREA 
SQUARE MILES 

1.00 

ENO AREA 
5540.72 
5000.72 
4460.72 

--- ----- ------ 3920. 72 ---
3380. 72 
2841.22 
2307.41 
1789.83 
1329.81 
911.54 ------ ----
575. 77 
314.82 
285.69 
231.33 
185.11 

---------- 142.51 
103.65 
68.27 
37.18 
13.41 
0.65 

CFS VELOCITY ELEV. 
_ -------- 610.00 ___ 1_.38 ___ 948._32 

CFS 
_670.00 

VELOCITY 
1.31 

ELEV. 
948.67 

CFS 
820.00 

VELOC !TY ELEV. -
1.10 949.48f 

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

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

' 
--- - ---- - ---- --- ----------~ ------ -- -- -- -

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

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

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

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

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

0 

r 

( 

C 

( ' 

'I 

() 



·· -· ·· · --•---- __ u_P_P_E~R-GRAND-FLOoo·H,\ZARD ANAi:isis:.JAcii.siii; MICHIGAN--··-- PAGE NO.e 
,-

OPENING COEF. 0.700 ORIFICE COEF. 0.600 ROADWAY COEF. o.eoo 

.. ----···-· ---------
ELEVATION 

950.60 
949.60 
948.60 
947.60 

--- ---·-· ---------

ENO AREA 
98.87 
94.07 
80.53 
63.90 

_________________________ 946.60 ----- .. 44.20 
21.78 

3.86 

ROACWAY -----·---·-

945 .60 
944.60 

---------~ELEVATION----·------
960.00 

- - -------- --------------- 959.00 --------
958.00 
957.00 ____ _ 
956.00 

--------------- 955.00 954.00 
953.00 ____ _ 
952.00 

951.00 ---------
950.00 

FLOW OVER 

Q CONTROL 
3318.83 
2389.60 
1631.12 

996.39 
492.78 
142.40 

13.79 

ROAO I CFS l 
96287.18 
82988.35 
70365.34 
58456.43 
47307.42 
36557.35 
25664.98 
16645.16 
9252.51 
2095.73 

226. 74 

- - --- --------------=THEHEA(f-LOSS IS--RE-Flfc-TEcf BE-fwEEN-THE -EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

----------------SEPARATELY FOR THE8RIDGE; NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

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

n 

( 

------------ ------·- ----
( ., 

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

0 

0 

tJ 

- --- ------- ---
u 

L, 

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

---- -·-------
-- ---- ----------

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

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

---------------------------- --·---- ··-- - -- ·-· ---·----- 0 

. __ --··· _ ....... _________ I I 



-- - --- ---

w. S. P. PROGRAM, APRIL, 1968 
____________________ ,U!'_l'_EI\_GRANO_E._LOOO_HAZARO_ANALY_SIS,.,_JACKSON_HICHIGAN __________ PAGE NO. __ - 34 _ 

___________________________ OUTPUT LISTING FOR SECTION 
DISTANCES 

_____________ DOWNSTREAM___ __ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

60._ --- _ 60. 7855. --- _ 6800._ 

ELEVATION TOTAL KO 
959.00 477897.0 
958.00 414370.4 
957 .oo 354 742.6 
956.00 299198.6 
955.00 247956.2 

_____________________________________ 954.00 ____________ 201447.3 
953.00 160140.3 
952.00 --------- 125427.5 
951.00 95773.2 

54.1 

DRAINAGE AREA ___ _ 
SQUARE HILES 

1.00 

ENO AREA 
5540.72 
5000. 72 
4460. 72 
3920.72 
3380.72 
2841.22 
2307.41 
1789.83 
1329.81 

___________ 950 .oo ------ 71989. 2 
949.00 54026.0 

911. 54 
575. 77 
374.82 
285.69 
231.33 
185.11 

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

----- ------ ---------- 948 .oo _____ _______ 40526. 8 
947.00 29863.2 
946.00 23346.8 
945.00 17104.6 

-- ------------- _____________ 944.QO 11849.4 

CFS 
--------- 610.00 

943.oo 7435.8 
942.00 -------- 3996.4 
941.00 1657.2 
9.0.00 ______ ______ __ 397.6 
939.00 

VELOCITY ELEV. 
o. 78 ____ 949.59 

CFS 
670.00 

VELOCITY 
0.79 

5.4 

ELEV. 
949.80 

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

__ 142.51 
103.65 

68.27 
37. 18 
13.41 

CFS 
820.00 

0.65 

VELOCITY 
0.86 

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

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

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

---- ------
--- - -------------------------- --------

---------------------- ------------ -

------------------------------------------- ---- ----~-- --

--------------------------------------- ---

--- ---- - - ---- ----------------------- ----------- - - ---- --------- --- -

ELEV. 
950.09 

C' 

(: 

0 

'< I 

0 

n 



--- ---- -----------------

PROGRAM, APRIL, 1968 
____ - ______________________ _,UPPER _G!!_A~D_ELO,O_O_li/\Z~RO ___ ANAL_Y_S_I S-:-JACKSON _ MICHIGAN ____ _ 

_OUlPUT LISTING FOR SECTION 
DISTANCES 

____________ OOWNSTREAII __ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

54.9 

• 
,-

PAGE__NO. 35 

-------- ------- _________ 7855_. ____ 6800. ___ 100. ______ 100. 

DRAINAGE AREA 
SQUARE HILES 

1 .oo ---- --------------------- ---

---.- ELEVATION 
964.00 
963.00 
962.00 

TOTAL KO 
1524712.0 
1368506.2 
1218920. 7 

_ -- ----- ------------------------- 961 .oo ____ 1076145.0 

- - ----- ------

960.00 
959.00 ----- --
958.00 
957.00 
956.00 
955.00 
954.00 

--------.-----------

---------- 9 53. 00 ----------
952 .00 
951.00 --------------950.00 

940386.2 
811874.0 
690862.5 
577638.6 
472529.0 
375911. 3 
288232.0 
210032.3 
141993.3 
85620.4 
43370.9 

_____________________ 949.00 _____ _ 
16284.7 -----
5217.9 948.QO 

------------- 947.00 
946.00 

-- . ------ --------- 945.00 _____ _ 

2005.4 
885.6 
179.9 

ENO AREA 
15260.32 
14288.32 
13316. 32 
12344.32 
11372. 32 
10400.32 
9428.32 
8456.32 
7484.32 
6512.32 
5540.32 
4568.33 
3596.33 
2625.83 
1669.96 

837.35 
251.88 

39.02 
19.96 
6.84 

CFS VELOCITY ELEV. CFS VELOCITY 
670.00 -----0.30 

ELEV. CFS VELOCITY ------- - -------- 610.00·---- 0.30 950-.34 9,0.52 ___ aio.oo o.n 

--- -- ---- ---- -

--- --- ---- -------- ---- --- -,---- --

-------------------- ---- -- - ---

- ---- - ---------------------------- ----------
----------------------------------

ELEV. 
950.83 

t 

(' 

0 

0 

0 

---- ----- ' ll 



. ~- --•~- - . ------. -- -- -_ -

• S. P. BRIDGE, JUNE,1968 
------------ ----

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 
-- - -- - - - --
INFDRMAT ION LISTING FDR BRIDGE SECTION 55 

-- ----- - -
OPENING COEF. 0.700 ORIFICE COEF. 0.600 ROADWAY COEF. o.aoo 

--- -------- ------------- ------ - ·--- ------· 
OPENING 

ROADWAY 

ELEVATION 
949.80 
948.80 

--------------·- _ 947.80 ---
946.80 

-----·- 945.80 ----
944.80 

ELEVATION 

ENO AREA 
71.44 
58.44 
45.44 
32.44 

_ 19.44 
6.47 

--------- ------------ 960.00 ------ -----. --
959.00 

FLOW OVER 

--------- ______________ 958. 00 ---------. ---·-- ---
957 .00 

----- 956.00 ----- -- _ 
955.00 

-----·-------------- 954.00 ------------
953.00 

0 CONTROL 
950.67 
703.60 
482.72 
29 l. 62 
136.01 
27.88 

• 
36 

_______________ 952.00 ___ _ 

ROAD (CFS) 
125812.84 
109627. 14 
94201 .98 
79576.95 
65798.56 
52922.33 
40643.20 
29421.23 
19605.64 
10779.20 

---- ----------- ------
951.00 

_ --- ______________ 950.00 ----- ---·- --
949.00 

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 

3760.47 
281.49 

________ APPROACH SECTION. ___ A_RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES ~OT CONTROL THE FLOW. --- --- -- - ----- --------

- - - - ------ ---------

---------------------- ---------- ---- ---

----------- ------ --- - ----- --
' 

- --- ---------- ----- --- -------------------------- --------- -- - - ------------- ----- - ----------------------

- -------- --------------------------- ---

-------------------------- -- -- -

-- --- -----------
---------------------- -- ----- --

---------------------- --------- -- --- --- - . - . 

r 

(' 

(' 

0 

0 

u 

0 

0 



-H. S. P. 

----------~-- -- ---- --- ------

PROGRAM, APRIL, 1968 
---- -------------· -- ---------

_____ U~_E_R_GRAND _ _l:LOO_D_tt_AZARD_ANALYSI S_-_JACKSON MICHIGAN _____ . __ _ 

------ ---------- -------

OUTPUT LISTING FOR SECTION 55.l 
DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

100. lCO. l • 1. _ 

_________ ELEVATION TOTAL KO 
964.00 1524712.0 
963.00 -------- __ 1368506.2 
962.00 1218920.7 

________________________ 961 .00 _____ 1016145. o 
960. 00 940386. 2 

_______ 959.00 811874.0 
958.00 690862.5 
957.00 577638.6 ------,-----
956.00 472529.0 

DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA 
15260. 32 
14288.32 
13316.32 
12344.32 
11372.32 
10400.32 

____ . ____________________ 955.00 37591 I. 3 ____ _ 

9428. 32 
8456.32 
7484.32 
6512.32 
5540.32 
4568.33 
3596.33 
2625.83 
1669.96 

954.00 288232.0 
953.00 210032.3 

- --- ----------------------- 952.00 141993.3 

--· ------- ------ _______ 951.00 -------- 85620.4 
950.00 43370.9 

-• ____ PAGE.N0. ______ 37 

--------- __________________ 949.00 16284. 7 ------
948. 00 5217.9 

837.35 --------
251.88 

_________________________ 947.00 2C05.4 
946.00 885.6 
945.00 179.9 ---- ----------------

CFS VELOCITY ELEV. -------610.oo___ - o.3o ____ 9so·.36 CFS VELOCITY 
6io·:o·o-·- - o. 30 

--------------- --------------

- - - -- --- --- ----- -------- -- ---- ----- -- I - • 

----- - -- ----

- ------------------------------------------
---- ---- ---------- ---------------- ------ -- ---

------- ---------- ----- ------------- -----

ELEV. 
950.55 

CFS 
820.00 

39.02 
19.96 
6.84 

VELOCITY 
0.32 

ELEV. ________ _ 
950.85 

--- - --- ------ ---- - - ---- ---- - - -- - - -- ----------------

-------- - -

--- ------------------------------------------ ---

------- --- -

r· 

,-

,. ' 
' 

0 

I ~ 



.-
----------------------------------------------------------- - --- ----- - -

r 

---------------------- ·-- ---· --- .. -- - --

' ------ ·- ·------- ----- --------- -- - - - - -- -
( --·-----------------------------

r· 

-------------- - - - -

-- --- - ----- -· ------- -····---------------

-------------------------------- ----- --

-------- -- ------

------···------ ------------------------------- --- --------- - - ----
, 

. ----- - ... ----·- ------- ----------------------------------- ------ - ---------

---------------- ------------------------------- --- ·-----

- ·-· ---- ---

-------··--- ---------------------------------- - ------· -

----- ---- -- ---- --- --------------------

u 
-------------------------------------- -- --

-------- ------------ u 

----·---- ----- ··-. - . 
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() 

0 

0 

0 
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--··-· 
------- - ---------------- ------·---------- ----------

--- .. ------------- ------------- - ---
e·. 

w. s. P. PROGRAM, APRIL, 1968 
ue_e_ER__GRANO __ FLOOD _HAZARD_ANAL YS I S-JACKS• N ~ICHIGAN _ .. PAGE NO. ___ ..... . l._ ... .......... --

_____ OUTPUT LISTING FOR SECTION 70 
DISTANCES 

______ ..• COWNSTREAM .. UPSTRi:AM 
CHANNEL VALLEY CHANNEL VALLEY 

_______ 600_. ______ 6CO. 2120. 1800. 

- ... ·-•-.- - ·--· . ---

. ·•-- ______ ELEVATION 
946.00 
945.00 
944.00 
943,00 
942.00 

---------------·-·- 941,00 
940,00 
939.00 
938,00 

______________ 937.00 

936,00 

--- ·- -···--------------- 93 5. 00 
914.00 

--- --- - -------------- 933.00 -----
932.00 

----- -----·-- ________________ 931.00 -----
930.00 
9l9. 00 
928.00 
927 .oo 
926.00 

TOTAL KO 
781540.6 
687279.6 
598230.2 
514605.l 
436649.0 
36461t9. 3 
29895?.5 
245)98.2 
200345.l 
166843.7 
137190.0 
114643,7 
90006.8 
68344.7 
49518,3 
33538.6 
20486.7 
10560,2 

3868.7 
950.4 

4.5 

ORAi NAGE AREA 
SQUARE MILES 

21.50 

END AREA 
7890.93 
7197 .93 
6504.93 
5811.93 
5118,93 
4425.93 
3732,93 
3055.08 
2446.05 
1936.97 ·--- -------. 
1563.48 
1292.15 
1063,93 

854.87. 
664 • 16 
489.64 
331.15 
192.02 
90.09 
32,01 
0.64 

.. ------· --·-·------ -----CFS VELOCITY ELEV. CFS VELOCITY 
609.95 a.so 934,59 669.94 o.s2 

. ELEV:-- -- - CFS 
934.91 819.79 

VEL• C lTY ·-··-- El EV • 
0.56 935.58 --------- -------

-------·-· 

----------------------- --~- ---- ------------- - - , ____ _ 

;:) ------ --- ---------- ---- ----------------------- -

1.,) 

0 
. ---- ·----- ----- ---------------------

---------------------------------------- --

0 

-------------------- ---
0 

------------------· -·--- - ·--

- -------- - ---- ---------------------



") 

) 

) 

) 

) 

) 

) 

) 
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) 

) 

•' 

-- __ -_ -------------
M. S. P. PROGRAM, APRIL, I 968 

_____ UPPER_GRAND_tLOOD_HAZARD.ANALYSIS~JACKSON MICHIGAN 

OUTPUT LISTING FOR SECT[ON 
DISTANCES 

__ DOWNSTREAM UPSTREAf1 
CHANNEL VALLEY CHANNEL VALLEY 

_______________ 2120. _ . 18CO. 2680. . 2100. 

--------- --------------

ELEVATION 
947.00 
946.00 
945.00 
944.00 ----------
943.00 
942.00 
941. 00 
9't0 .. 00 
939.00 
q,g.oo 
q_H.00 
936.00 
935.00 
934.00 
933 .oo 

________ g,2.00 
9 31. 00 

--- ---- _ 930.00 
929. 00 

____ --~-------- 928.00 
927 .oo 

TOTAL KO 
2175670.0 
1893651.5 
1628269.2 
13d1159. 7 
1156594.7 
q4ao11.6 
759612.5 
5S8882.I 
464906.6 
350870.I 
264426.1 
205547.0 
170427.7 
124971.7 

88395.5 
59713.5 
36686.8 
20163.0 

8500.7 
2031.0 

o.o 

--------- . --- -----~~ 
CFS VELOCITY ELEV. CFS VELOCITY ELEV. 

934.95 609.95 0.28 _934.63 669.94 o. 28 

-- ---- - - -- -- ------------------------ -- ---~----

-----------------

---- ---- -------- - -- -- - - - -

DRAINAGE All.EA 
SQUARE MILES 

21.50 

ENC AREA 
24482.98 
22316.98 
20150.98 
17986.26 
15B40.48 
13709.76 
115q5.1t4 

9518.87 
7567.92 
5771.29 
4169.80 
3017..85 
2370.63 
162B.67 
1344.35 
951.10 
646.97 
410.70 
199.4B 
66.B3 
o.oo 

CFS VELOCITY 
819.79 o.29 

------------ --- ---- -- - ---

·------ --

PAGE NO. .2 

ELEV. 
935.62 



~-:·_ ~---·--•--··- --· 
W. S. P. PROGRAM, APRIL, 1968 ·-~ 

~- -- __ .. _ - --- - --- _____ ,UEEJLGK~/:l_D_E_LOO_O_li~ ZARO ANAL_YS I S.:-JAC_KSON_ MI CH I GAN __ _ ______ PAGE _NO. ___ 3 __________ _ 

OUTPUT LISllNG_FOR SECTION 70.7 
DISTANCES 

___________ OOWNS:rREAH ___ . ___ .. UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

____ 2680. 2100. _____ 640. 600. __ ---

ORAINAGE AREA 
SQUARE MILES 

21.50 -·--------- --------- ---- --

______ ,_ELEVATION TOTAL KO END AREA 
947 .OO 13202B3. 5 12038.92 
946.00 1167924. 7 1112~.92 ---- - ---··------
945.00 1023133.6 10212.93 

-- - ~- -· -·--·- ·-------- _____________ 944.00___ B66166.2 .. --•--•--· 9299.93 - -------------------------
943.00 757310.5 B386.93 
942.00 636892. 7 7473.93 
941.00 525288.6 6560.93 

-- ------------- 940.00 ______ , --- 423199.1 5648.14 
939.00 331477.6 4738.95 

------ -- ----------------- 93B.00 ______ 250150.0 ______ 3B34.57 

----------

937.00 1B0704.0 2937.40 
_____________ 936.00 124990.3 20B0.36 

935.00 B76B7.7 131>4.27 
934.00 _____ _____ _ 61547.3 8B5.91 
933.00 41475.8 571.5B 

_____ 932.00 25909.5 351.63 
931.00 149B8.3 224.90 

---------- 930.00 ------ --- 7772.6 134.37 
929.00 3334.0 73.78 

________ 92B.00_ 72B.6 26.35 

CFS VELOCITY ELEV. CFS VELOCITY 
609. 95 o. ,;e·--·,f34 ~ 75 669.94 0.47 

ELEV. 
935.07 

_ . CFS 
819.79 

VELOCITY 
0.43 

-----------------------· - --- ---- - .. - - -- -

- - .. -- . . --- ---- ··---- --··-·- - - I• - ---

------ --· ----- -----· --------------------- - -

-- ------------ ---- .. ------- - -··· - - . 

- ------ -- - . -- ------------

ELEV. 
935.73 

( 

( 

r' 

(" 

( 

( 

---------- -··-· - --· '-' 

------------------------··-··--··---· 

C 

-· - -- -· ----- . -----------------



-- ---.-___ -

• S. P. 
-- -- --- --- -----

PROGRAM, APRIL, 1968 
____________________ __cUP_E_fR_GRAND_f_LOOD_HAZARO_ANAL YSI S:-JACKSON _MICHIGAN _____ ,_ _____ PAGE NO. _ 

---------- ----

----- --------- -

_______ OUTPUT LISTING FOR SECTION __ 70.9 
DISTANCES 

DOWNSTREAM ________ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

_______ 640. ______ tee.___ _190. _______ 190. ______ _ 

_____________ ELEVATION TOTAL KO 
950.00 2555482.5 

_ ---- _ ------------- 949.00 _ 2273881.0 
948.00 2005661.5 

DRAINAGE AREA __ _ 
SQUARE HILES 

__21.so ________ _ 

ENO APEA 
27021.06 
25121.07 

947.00 ---- 1751578.Q ______ ------
23l21.07 
21321.15 
19423.65 946.00 1513150.0 

------- 945.00 ----------- 1289403.0 
941,.00 1086167.5 
943.CO 898686.6 
942.00 732005.5 

------ ----- ------- 941.00 575524.5 

17529.72 
15642.37 
13772.71 
11928.50 
101os.5o 

940.00 436524.6 

--------- --- -------- 939.00 ----- -- 316350.5 
938.00 217199.0 
937.00 ---- --- 144444.8 
936.00 98415.4 

----------- 935.00 66589.5 
934.00 44085.9 

_____ 933.CO ___ 31582.5 
932.00 19942.4 

______________ 931.00 10660.5 
930.CO 4419.3 

______________ 929.00 _ 1540.0 _____ _ 

9L8.00 103.5 

CF s-VEL oc·rrv--~E-L EV. CFS VELOCITY 
609.95 ______ 0. Sl ___ <J34. 81 669.94 a.so 

------- --- ---- ----

ELEV. 
935.13 

- --------- ------------------------------- --- ----- -- -

------------- ----------- -------

8299.75 
6498.74 
4710.41 
3005.11 
1845.00 
1258.04 
82!.66 
562.79 
392. 53 
242.16 
110.57 
51.88 
8.47 

CFS VELOCITY 
819. 79 0.47 

--- ---- ---- ----~---- ---

----------------------- ---- -- --

------------------------- -- ---- -- -------- --- -- --- ---------

--------------------- - -- -
----------- -----

ELEV. 
935.78 

-1 

4 -

(' 

l ' 

ll 

u 

0 



--- ----- -- ----- --- -----------------w. S. P. BRIDGE, JUNE,1968 
-- ----- -----------------------

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

OPENiNG --

----- ----------- -- --- ---
INFORMATION LISTING FOR BRIDGE SECTION 71 

OPENING COEF. 0.650 ORIFICE CDEF. 0.600 
------------- --------- - -----------. 

ELEVATION ENO AREA 
-- _ -- -- 935.00 223-26 

934.00 111.11 
------- --- 933.00 153.57 

932.00 128.76 

ROADWAY COEF. 0.800 

Q CONTROL 
• 6'150.65 

4429.60 
3221.38 
2197.68 

PAGE NO. 

_________________________ 9H.OO 100.44 
910.00 68.98 

1343.47 _ -- --- ·-- -----------------
668.31 

929.00 35.58 
928.00 8.10 

ROADWAY ELEVATION 

--- ------ ----------------- 950.00 
949.00 
948.00 
94 7, 00 

----- ---------------- _ 946.00 
945.00 
944,00 

---- --------------943.00 ---------

942.00 
941.00 
940,00 
939.00 
938.00 

-------- 937,00 
936.00 

FLOW 

223.31 
29. 1•9 

OVER ROAD (CFSI 
208539.18 
187051.50 
166357.28 
146488.03 
127479.46 
109372.87 
92215.17 
76062.45 
57909.52 
42919.04 
30074.66 
19337.21 
l0399.A3 

1410.55 

------ - --- - --- --------- THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

------------ ----COMPUTED WHEN THE BRIDGE DOES NOi CONTROL IHE FLOW. 

---- - ------- -------------------

___ ·------------------------
-- --~------------------

-------------------------------------------- ------- ------ _, __ 

- --- --- ----

------------ -------------- ------------ ----- -- -

--·-· ---- --- ----- -------- ------- --- --- -

-

t 

5 

-,-- --
( 

( 

i 

I 

' • 



--- -- ··-~ . ---

________ , ___ s_. _P_._P_R_a_G_R_A_H_,_A_P_R_I_L_,_
1
_
9
_
6
_
8

_u-~~E-R_~~ ANO_F_LOOOJiAZ AR O_ANAL vs I S::J ACKSON __ H I CH I GAN ____ ----- -- - --- -- -- PAGE 

____________________ OUTPUT LI STING FOR SECTION 71.1 
DISTANCES 

- --------- ------ _____________ DOWNSTREAM _____ _ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

__________ 100. ___ 1co •. __ 3420. 3000. --

---------- ________ ELEVATION TOTAL KO 
9,;0.00, 2652122.0 
949.00 2363535.0 
948.00 2087978.5 

_____________________________ 941 .oo____ 1826810. 5 

946.00 1581555.2 

- - --------- ----------------------- 945.00 -------- __ 1351243.5 
944.00 1141711.0 
943.00 --- --- 948206.3 
942.00 775781.3 

--------------- 94 l. 00_ 61384 3. 2 
940.00 46%80.8 
939.00 344647.3 
938.00 240949.5 

-- ---- -- --- - ------- 937 .oa 163973. l 
936.00 114058.6 

____ 935.00 78700.3 
934.00 53217.5 

----------------- 933.00 38113.0 
932.00 24244.8 

-------- ------------- 931.00 --------- 13131.8 
930.00 5524.2 

------------------ _929. 00 1925. 0 
928.00 129.4 

CFS VELOCITY ELEV. 
------- _ ---- --- _ --- 609. 95 ___ 0 ._~6 _ _93_5_. 10 

CFS VELOC ITV 
669.9~----- Q.42 

ELEV. 
935.52 

. --- --- -----· ----

----- --- - ------------ -- ---- -----

-------- ----~--

ORAINAGE AREA 
SQUARE HILES 

21.50 

END AREA 
27021.06 
25121.07 
23221.07 
21321.15 
19423.65 
17529.72 
15642.,7 
13772. 71 
11928.50 
10109.50 
8299 • 75 
6498.74 
4710.41 
3005.11 
1845 .oo 
125~.04 

821.66 
562.79 
392. 53 
242.16 
110.57 

CFS 
819.79 

51.88 
8.47 

VELOCITY 
0.41 

--------------------------------------------- -----

------- ----

------------------------------------------- ------ - ---

- ----·----------

ELEV. 
'136. u 

NO __ 6 __ -------~-= 

t 

' ' 

\:., 

t_-

0 



--- --- - - ------ - - ---w. S. P. PROGRAM, APRIL, 1968 
_____________________ U~P_E.!\__G_RA_N_O _ _ELOOO __ HAZA_RO_ANAL YSI S;-:JACKSON_ MICHIGAN _____ _ 

_______ OUTPUT LISTING FOR SfCTION 
DI STANCES 

__________ DOWNSTREAM_ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

__________________ 3420. ___ 3000. ________ 250. ______ -- 250. 

ELEVATION 
947.00 

TOTAL KO 
829216.0 

------------- ---

946.00 720159.8 
945.00 618304.1 
944.00___________ 524033.0 
943.00 437831.5 
942.00 360628.8 
941.00 294743.9 
940.00 ------------- 240974.3 
939.00 194868.6 

_______________ 938. 00 ------ 154405. 8 
937.00 118818.5 
936.00 87942.3 
935.00 62153.9 

----- -- ---------- -------------- 934.00 41123.8 
933.00 24801.6 

----------- 932.00_ 13159.1 
931.oo 6182.o 

---------------------- 930.00 ------ 2292.9 
929.00 395.9 
928.00 0.5 

71.8 

DRAINAGE AREA 
SQUARE MILES 

21.50 

ENC AREA 
8906.43 
8132.43 
7278.44 
6424.44 
5570.44 
4719.24 
3qo6.?3 
3277.93 
2802.15 
2375.58 
1972.18 
1592.57 
124l.42 
918.46 
619.45 
351.21 
166.75 
74.90 
20.71 
0.10 

ELEV. CFS VELOCITY CFS VELOC n;..,Y----,o-'ELEV. CFS VELOCITY 
· 609.95 -- - 0·;44 935.35 · ---669.94 - o.44 935.74 --819.79 0.47 

---- ----- --------------- -- ---------------- - ---------

--------------- -----, ---- ----- --

- - - ----- ------------------- --- -----

----- ... ---- -----------------------

-
PAGE NO. 

ELEV._, 
936.35 

' .. ~· 

'.-',1•'· 
- • .a;. 

, 

' , 

7 

( 

f 

\, 

• 

•• 



-=------ ------_---- -----------·-· -W. S. P. PROGRAM, APRIL, 1968 
---~-----------------Ul'_P_EILGRAND_f:LOOO_HAZARO_ANALYS IS::-JACKSON_ ~ICHIGAN ____ __ ____ _ _______ PAGE NO. _ 

_ __ _____ __ ___ __ ___ _ OUTPUT LISTING FOR SECTION 72 
DISTANCES 

---------- _______ DOWNSTREAM __ _ _ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

--- ---- ----- 250. ------- 250. _ 400. 400 •• 

_________ ELEVATION TOTAL KO 
949.00 647366.6 

-- --- -· --- --- --- --------------- 948.00 578269.6 
947.CO 512269.0 
946.00 449401.5 ----
945.00 390037.8 

------- ----- ------- 944.00 334085.3 
943.00 201193.8 

-------- ----·-- ------------ 942.00 __ 233363.0 
941.00 109036.2 

-- - ---- -·------------------------ 940.00 ___________ 152697.9 
939.00 123701.6 
9H.OO ______ __ 95633.8 
937.00 71211.l 

-------------- 936.00 -- ------ 50319.5 
935 .oo 33114.9 

-- --- - ----- -·- ---------- ------------ 934.00 _l967Z.O _ 
933.00 9747.l 
932.00 ------- -- _ 3010.9 
931.00 736.5 
930.00 201.0 
929.00 1.7 

---- -----------

DRAINAGE AREA 
SQUARE MILES 

21.50 

END AREA 
5059.07 
5439.07 
5019.07 
4599.07 
4179.07 
3759.07 
3339.07 
2919.07 
2499.07 
2007.45 
1149.12 
1442.94 
1155.05 

808.95 
645.55 
431.91 
249.52 
111. 64 
zq.34 

7,.89 
0.25 

- ------ --- -----

----- -----

CFS VELOCITY ELEV. CFS VELOCITY ELEV. CFS VELOCITY 
0.02 

ELEV. I 
936.39 _ ------ ____ 609.~5 ______ 0.81 __ 935.40 66~.94 o. 79 935.79 819.79 

- --- ---- ----

- 8-

-------------------- - -~ -- ---- - -------
------------ ------------ --- L._ ____ -- -

- - ----- --- ------ ----------- - -- --- -

-------- -------------

----------------- -----

----------------------------------------------- ------

------------ ------------------

-------- ---- -----------------------

---- -------- --------------------- ----
---- ----- --- ---- - - ----

- --- -- . -- ------- --- ---------------- ----------- --- -- ---

C 

(. 

( 

( 

~: 

G 



--
_____________ IJPPE_ILG_RA~OJ_LOOD_~'AZARO ANAL YSI S-JACIKSON MICHIGAN 

_ OUTPUT LISTING_FOR SECTION 12.1 
Cl STANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

DRAINAGE AREA 
SQUARE HILES 

21.50 _______ 400. ____ ~co. 2400. 1900. 

--------- - - --------- ---~ELEVATION TOTAL KO END AREA 
946.00 174837,8. 7 20B4.62 
945.00 1544511.5 1915;0.63 
944.00 - --- -- - 135097'9. 7 17566.63 

--------- ---------------------- 943.00 ______ 1192871.0 _________ , ___ 16000.95 
942.00 105851:2.0 145,'5.60 
941.00 91071•~. 1 1311.0.67 
940.0,0 ----- 764987.2 11100.85 

----- ------- - ------------------- 939.00 63098B.8 __ __ __ 10295.06 
938.00 51625,0.0 89l3.32 

------ ------ ---- ------------------ 937. o,o ______ 4075n. o____ 7566. 26 
936.0,0 31062,0.3 62"7.41 
935.0i0 _____ 22593•4-.2 49l~<J.57 
934.0i0 155511.9 3657.03 
933.00 9783,B.O 241.6.24 
932.00 51661.2 12'.i5.23 

PAGE NO • 9 

• 

?31.00 ______ 35929 .. 7 577.96 
----------------930.00 2241,~.4 21'0.61 -- ------- ----- ----- -- - - ---

929.00 1331<&.l 192.08 
928.00 - - ----- 64915.8 -- 12'.0. 1t!t 

927.00 ______ 2376.1 5,8.83 
926.00 28;2.6 1.4.52 

CFS VELOCITY ELEV. CFS VELOCITY 
___ 609.95 ____ o. 11 ___ 935.42 669.9'!____ 0.11 

-------- ---- -- - ---- --- -- -

ELEV. 
935.81 

CFS VELOCITY 
819. 79 0.12' 

ELEV. 
936.41 

------------------------------------------------------------------~-------------

------------------------------ -----------

------------------------ ---- - - - --- ---

---- ----

--- ---- --- ------

'i 
I 

r 

( 

(' 

t-

~ 

'" 
L 

l-

~-

.. 

.. 
I. 

.., 

- --- . - ------ ---------------------------------- ------·-- --- - --- -------- ~ 

I- -- - ------·- --- -
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----- -- ·-·-- -- ------- --•• S. P. PROGRAM, APRIL, 1968 rr. ~------------------U,J'.1'.ER_GR~ND_E.LOOD_HAZARD_ ANAL YS [S-,-JACKSON ~[CHI GAN _______________ . ___ PAGE NO. ___ 10 ___ _ 

--------- ------

__ __ ___ ___ ···----- . OUTPUT LISTING .FOR SECTION 72.9 
DISTANCES 

_______ DOWNSTREAM . UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

2400. BCO, 100, .100. 

. ___ ELEVATION TOTAL KO 
950.00 1072550.0 
949.00 942552.5 _ 
9~8.00 819)83.8 

ORAi NAGE AREA 
SQUARE MILES 

21.50 

ENO AREA 
11018. 84 
10153,84 

947.00 -------· 703294.7 --·· ·- _ 
9288,84 
8423,84 
7558,85 
6693.85 
5828.85 
4964.18 
4103.25 
3257.25 
2474,26 
1784,02 
1197.59 

g.-.6.00 
945.0Q ----
944.CO 
94 3. 00 ··- --- -- _ 
942,00 
941,00 
940,00 
939.00 
938,00 

··---· ··-··--------·---- 937.00 
936,00 

____________ 935.00 __ _ 
934.00 

____ q33.oo 
932.00 
931.00 
930.00 

594568.2 
493529,2 
400557,6 
316305,1 
241692.9 
177759,4 --·· --· 
129619.5 

87105.3 
58974,7 
35869,7 
21508,5 
l3C77,5 ____________ _ 
8798,6 
5234,2 
2432,6 

547,1 
0,0 

- -· ----·-·----------,-c,-=--c-=--
CFS VELOC lTY CFS VELOCITY 

759,26 
400.94 
153.53 
114. 88 

81.62 
49.88 
19.67 
o.oo 

CFS VELOC !TY 
609.95 1.13 

ELEV. 
936.37 669.94 1.03 

ELEV. 
936.67 819. 79 0.97 

------- -- ------------------- ----- --- -- -
------- - - -- __ J ____ --

.. ·-- - - --·· ----------
___ ------····· ··------------------------

---··--·---· ----

- - ----- -------------------

--------------

---· ··---- -·· ··-----

-- ··------

ELEV. 
937. 18 

r 

(' 

e·, 

f ... 

( 

' ' 

I ' 



. ----- ---- -

-- - - -- -- - ·----- -- ------ ------
--- ---- + ----- -W. S. P. PROGRAM, APRIL, 1968 

____________________________ ---~Ul'.~ER_GRA_r,IO_f_LOOO_HAZARO_ANALY_SI S::.JACKSON _MICHi GAN ______________ . ____ PAGE NO. - 11 

__ OUTPUT LISTING FOR SECTION 7295 
0 0ISTANCES 

---- - -- ------- ----- DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

________________ l00. ______ lC0. ___ 30. ____ _ 30. __ _ 

ELEVATION TOTAL KO 
950.00 1047520.8 

- --------- 949.00 917836.1 
948 .oo 795057 • 7 
947.00 679440.6 
946.00 571272.8 
945.CO ______________ 470884.6 
944 .oo 378662. 5 

--------- - -- ------------- 943.00 ----- ... ---- 295265.9 
942.00 221624.7 

________________________ 941. 00 15 87 87. 5 

940.00 111824.9 
----------- __________________ 939.00 70711.1 

938.00 43860.4 

-- ---- ------ ------ ------- 937 .oo ------ 22490.1 
936.00 10166.1 

--- -- ___________________ 935.00 4194.6 
934.CO 1720.8 
933.00 159.9 

CFS VELOCITY ELEV. CFS VELOCITY 
609.95 1.36 936.50 669.94_____ 1.22 

-------- -- --

-------- ---- -- -- --- -----

------------- -------- - ---- ---- - - -

ELEV. 
936.78 

ORAi NAGE AREA 
SOUARE MILES 

21.50 --- --- - - --- ---- -- ----
ENO AREA 
10882.69 
10017.69 
9152.69 
8287.69 
7422.69 
6557.6q 
5692.69 
4828.03 
3967.09 
3121.09 
2339.10 
1647.87 
1061.44 

----- ------ -------

623.lO 
264.79 

44 .90 
23.40 
5.40 

CFS VELOCITY 
819.79 1.10 

, 

--------------------------------------- -- ---- ---- ---

-- ----- ---------------- ---------------------------------

--------------------------------- -------------- ------ ---- ---- ----- --------- -- --------

------------ -------------- --------- ----

(" 
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/' 
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... 
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-~ ~--- ~-- - -- - -- -- --- ------ ... • w. S. P. PROGRAM, APRIL, 1968 
---~------------------'Ul'_l'_ER_GRANO_F_LOOO_HAZARO __ ANAL.YS I S-:JACKSON .. MICHI GAN ______________ PAGE N0. _____ 12 ________ _ 

OUTPUT LISTING.FOR SECTION.73 
DISTANCES 

------------ _______ DOWNSTREAM ____ .. UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

---------- ---- ----- 30. _____ --- _ 30. 60. 60. --

____ . __ ELEVATION TOTAL KO. 
950.00 178662.8 

----------- --- ----- ---- 949.00 142795.6 
948.00 124440.6 

DRAINAGE AREA 
SQUARE MILES 

21.50 

947.00 ________ 100140. I ___ _ 

ENO AREA 
2522.59 
2138.89 
1786. 79 
1515.91 _. 
1257.85 
1012.61 

946.00 78503.0 
_945.00 --- ----- 59535.8 
944.00 43269.4 

--- ----------- 943.00 ------------- 29778.5 
942.00 19227. 7 

--------- --- --- _____________ 941.00 __ 12719.4 
940.CO 10400.6 
939.00 ------- 8553.9 
938.00 6735.3 
937 .co------------- 4959. 6 
936.00 3254.9 
_935.00 1680.7 
934 .oo 396. 7 

------- ----- -------
CFS VELOCITY ELEV. CFS VELOCITY ELEV. 

__ 609._95 _____ 11_._0_9 __ 937.19• 669.94 _ 11.45 937.43• 
• INDICATES CRITICAL FLOW. 

-------------- - ------ - ---- -

- ---- - - ------- ------- ---- -- --------

--- - _J_ - --

------------------

760. l 9 
560.60 
353.82 
160.70 
95.70 
81.20 
66.70 
52.20 
37. 70 
23.20 
a.10 

--------------

CFS VELOCITY 
819. 79 12.21 

-- \ 

(" 

,-

( 

( 

• 
(, 

\' 

(. 

---- -------- ------------------------------ ----------------- --------------]- - : 
--------------------------- --- - -- ------



- • H. S. P. PROGRAM, APRIL, 1968 

------ - - -- ---------- UPY-EI\__G_]I_AND_!:LOOO __ f!A_ZARO_ANAL.YS I S;:,JACKSON __ MICHIGAN ___________________ PAGE NO. 

_____________ OUTPUT_ LISTING FOR SECTION 
DI STANCES 

73. 1 

DOWNSTREAM . UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

DRAINAGE AREA 
SQUARE MILES 

21.50 60. ________ 60. 

EL EVA TION 
950.00 

----· - -----------~ --- 949.00 
948.00 

65. 65. 

TOTAL KO END AREA 
1164976. 7 12239.69 
1010572.5 11134.69 

878325.3 10061.24 
947.00 ___ _ 748214.6 -- ·-·--·-··· 0070.68 

-----· --- --- -----------

·- - -- --- -- -------- -------

946.00 
945.00 
044.00 
04 3 • 00 
942.00 
941 .co 
9 1,0.00 

·--···--- ----- ·--··--- ·----- 939.00 

- ----- - ----- ------ -------

- CFS VELOCITY 

938.00 
937.00 
936.00 

627204. l 8006. 07 
515472.6 7137.41 
413241.3 6194.69 
320789.6 5267.'ll 
238485. 7 4357.08 
36063.4 -··-. ----- 320.00 
25320.9 256.00 
15973.5 192.00 
8285,2 128.00 
2662.0 64.00 

o.c o.oo 

CFS VELOC ITV 
609.95 3.13 

ELEV. 
939.03 669.94_ --- 3.07 

ELEV. 
939.39 

CFS 
819.79 

VELOC ITV 
3.00 

------------------------------- ------ ---- - - ------

--·-··-·--·----

------- ---- ----------

------------------- --- ----- ---- --- -- -- --- -

ELEV. 
940.25 

----------------------------- -~ - ------ - -- ------ --- - --- -----

- --- --- -- --- . --- ---------------- ---- - -- ----- --

--- --------- - -

--- - -- ----- -- -

13 
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-W. S. P. BRIDGE, JUNE,196B 
------'-------------------------------- --------------- - - -- --

UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 14 
---------------------- --------------- . -

INFORMATION LISTING FOR BRIDGE SECTION 74 . - - ----- --------- ----- --
OPENING COEF. 0.800 ORIFICE COEF. o.600 ROADWAY COEF. o.eoo 

OPENING ELEVATION 
- ------ ---- ----- -------------- -------- 940.50 

ENC AREA 
135.89 
126.96 
110.61 

Q CONTROL 
4515.03 
3449.33 
2536.60 
1755.47 

ROACWAY 

939.50 
---- --- -- ----- ---- ------ _ 9 3 8. 5 0 

937. 50 
____ 9n.5o _____ _ 

935.50 
-------------- -------- _ 934.50 

933. 50 

ELEVATION 

89.20 
64. 9B 
39.50 
13.20 
o.oo 

_ 1093.17 
553.52 
165.76 

6.79 

-- -- -- _.__ _______________________ 946.00 ______ _ 
FLOW OVER ROAD (CFS) 

104630.10 ----
90044.71 
72136.68 
51957.16 
34660.16 
24330.16 

945.00 
944.00 ___ _ 
943.00 

---- --- ------- --- 942.00 
941.00 

__________________ 940.00 _____ _ 
939.00 

--- --- -- ----- ----------------- 938.00 ------------- ---
937.00 

-------------- 936. 00 ---------------

------------ 17309.82 _ 
11395.81 

6418.14 
2714.89 

111. 80 

_______________________ THE ___ HEAD-LOSS IS_REF_LECTED BETWEEN _THE EXI_T_ AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

-------------COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

-- ----- ------- ----------

--------- --- ---------- -- -

------ - - - -------------------- I --- • 

-----------------------------

----- ------------------------------------------
-------------------- --------------- ---- - --

---------- ------------------------------------
--- ---- -- - -----------------

- --- ------------ --------

---------------------- -- ----------

---------------------- - ----- -- - ---- --

I 
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(" 
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C 



·- ··------------ -- -· - ---- ----------------w. S. P. PROGRAM, APRIL, 1968 
_ __ _ _ __________________ U,P_PER_G]\A_NO_l'_LOOD_HAZARD_ANAL_Y_SIS-JACKSON MICHIGAN ___________________ PAGE NO. .15 _____ _ 

-- - . . ----------------· - --- OUTPUT LI ST! NG FOR sec T!ON 
DISTANCES 

___ DOWNSTREAM_ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

__________ 100. ___ 100 •. 100. 100. 

- ---------------- _ELEVATION TOTAL KO 
950 .oo 407058. 5 
949.00 337677.3 
948.00 273779.1 

74.5 

DRAINAGE AREA 
SQUARE MILES 

21.50 ---------------------------,---- -
END AREA 
4718.63 
H64.63 
3610.63 

·--- _ ---------'-------------- 947.00 ------- 215690.2 ··--- --- ·-·- 3056.63 ---------- --- -- --------2502.63 ------

-------- ------
946.00 163817.8 
945.00 ·- --------- -- 118701.2 
944.00 84738.8 
943.00 _________ 55789.9 
942.00 35008.2 

---------------------- 941.00 ______ 20527 .l 
940.00 12690.7 

_______ 939.00 6861.4 
938.00 2527.4 

------ ---- - - --- ______ 937.00 399.2 

19'• 8.63 
1454.71 
1008.57 
617.26 
286.83 
152.00 
10 I. l3 
54.35 
15.51 

CFS VELOCITY ELEV._ CFS 
939.85 ----819. 79 

VELOC !TY 
3.42 

ELEV. ___________ _ 
669.94 4.62 940.64 

----------------- ----- -- - - --

------- ---

---- ---------

--,----- ---·------------------------------· --·-- ... 

---- ----- -------------- ---- ----- -------

------------------------- -------- ----- ----- -- -

--- ---- - -- -----

------------------------- -

-- ---- ---------

---------- ---- --------

-------------------------------- ---- --

r 

," 

r 

,. 

( 

(, 

'• 

"' 



--- --- - ---- --------·------------

W. S. P. BRIDGE, JUNE,1968 

OPENING 
------- ------- ----

ROADWAY 

- -- ------------- -----
UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

-
INFORMATION LISTING FOR BRIDGE SECTION 75 

----- ---- -
OPENING COEF. o.aoo ORIFICE COEF. 0.600 

----- - - ------ -
ELEVATION 

-- --------- 941.70 
940.70 

_ ------ _ 939. 70 
938. 70 

-- --~- -- -- - -

937.70 -----
936.70 

ELEVATION 
949.00 
948.00 

END AREA 
159.53 
123.03 

89. 71 
58.51 
27.55 
4.14 

947.00 ------
946.00 

-------------------- -- 945.00 
944.00 

------------------ ---- 943.00 
942.00 

ROADWAY COEF. o.eoo 

Q CONTROL 
1961. 75 
1365.46 
811.~l 
4&5.S.g 
164.16 

HOW OVER 

12.36 

ROAD !CFS) 
38966.26 
32853.52 
21098.16 
21725.84 
16764.12 
10029.78 

• 
PAGE NO. 16 

r 

( 

( 

------- ----------- _ ------------ 941.00 ____________ _ 

5604.06 
2706.B3 

863.18 
I .94 

----- - - --- --- --- ----- --~-- ----
940.00 

----- -----
THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

_________ COMPUTED WHEN THE_BRIDGE DOES NOT CONTROL THE FLOW. 

-------- ~------~---------

------- ------ ------ ------- ---

-- -- ------ - ----- -------- ------ ---------------------------- - - - ------ - ---- --

---------- ---- -----

-- \ 

C 

.,., 



-k. S. P. PROGRAM, APRIL, 1968 
. -·- -- -- ·-- ···--. --- UPl'_E_I\. __ G!lAND_HOOO_H_AZARD __ ANAL YS I S-JACKSDN MI CHI GAN ____ .. 

________________ OUTPUT LISTING FOR SECTION 
DISTANCES 

---~-DOWNSTREAM . UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

10. --------- 10. _ ·------ l. l. 

··-- ___ ,_. ELEVATION 

---·------ -· ------ --------

·- ·-------------------------
---- - -- ------------ - ------------
. --- -- ---- -----·--------------

950.00 
949.CO 
948.00 
947 .oo ----·---·-
946.00 
945.00 
944.00 
943.00 
942.00 

TOTAL KO 
407058.5 
337677.3 
273779.l 
215690.2 
163817.8 
118701.2 

84738.B 
55789.9 
35008.2 

75.5 

DRAINAGE AREA 
SQUARE MILES 

21.50 

END AREA 
4718.63 
4164.63 
3610.63 
3056.63 
2502.63 
1948.63 
1454. 71 
1008.57 

____________________ 941.00 _____ _ 

940.00 
939 .oo 
938.CO 
937.00 

20527.1 -----
12690.7 

617.26 
28ba83 
152.00 
IOI. 13 6861.4 

2527.4 
399.2 

CFS ___ VELOCI_T'.f __ EL_EV. 
-- ----· - 609.95 4.02 939.98 

CFS_JEL!)CITY 
669.94 3.89 

ELEV. CFS 
940. l 5 ·--Bl 9. 79 

- ------- ------ - - --------------------

------------------------------------ -- -

---·----- --- --- --------

54.35 
15.51 

VELOCITY 
3.20 

- ----------------------

_________ t.... ________ -

---------------------------------

-·------ ------------------------·------- - - ----. - - - --

------------------------------------ ------- ------
- --- --------------

-------------- ---- ---- - - - - - - -

------------------------ --·------ ---- ---- -

---- ------- ---------- - --

-------------- ·-- -·-- -----. 

--PAGE NO. 17 _ 

,· 
(' 

('' 

C 

C 
ELEV •. ____ _ 

940.77 
C 

t 

- ------- ---- -- -------

- - ------- C 

Q 

------ © 



J 

-
_______________ -----~S_HAR!'_____LAKE_OUJLfJ-"-U~P_ER_GRANO_l'HAc::JACKSON_PHCHIGAN _____ _ 

OUTPUT LISTING FOR SECTION 
OISTAlliCES 

OOWNSTREMi UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

---- --- 2800. _ ----- 1880. ------ _ 160. -- 160. 

ELEVATION 
945.00 
944.CO 
943.00 
942.00 
941.00 
940.00 
939.00 
938.CO 
937.00 
936.00 
935.00 

TOTAL KO 
129521.3 
l05045.5 

82780. l 
63544.6 
46903.0 
3Hll.2 
22171.6 
l3ll9.3 
6369.0 
2<50.2 
358. 7 

79.9 

CFS VELOC !TY 
609.95 1.10 

ELEV. 
939.18 

CFS VELOC IT'!' 
669.94 1.08 

EtEV. 
939.45 

- ~ -- -- ------- ----
------ ---------- -----

--------- -- --- ----

--- -- ·- - ------ ----- ---

--- ----- -------------------- ----- - -- -- -

- ----- --- ---- - ---

-- --~-- --·- ---------------- --

----- - ---------- -------

--- ---- ----- -------

DRAINAGE AREA 
SQUARE MILES 

21.50 

fNI) AREA 
4054.18 
3353.18 
2652.18 
l 954 .02 
l265. H 
759.82 
500.S4 
312.96 
157.02 

52.81 
15.32 

CFS VELOCITY 
BM.79 0.98 

-PAGE NO. 18 

ELEV. 
940.t3 

t 
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- ------------ -----

- --------- - -··---- ---- --
W. S. P. BRIDGE, JUNE,1968 

OPENING 

ROACWAY 

- - -·· ------- SHARP lAKEDUTLTT-UPPiR GRAND FHA-J-AC.KSDN. MICHIGAN 

-- - -
INFORMATION LISTING FDR BRIDGE SECTION 80 

OPENING COEF. 0.700 ORIFICE COEF. 0,600 
-- -- ---- - -- ----- --- --- --- EL EVA TION ·-

ROADWAY COEF. o.eoo 

Q CONTROL 

. -------

939,40 
938,40 
937 ,40 ------------ ----------
936,40 
935,40 

____ ELEVATION 
947,00 
946.00 

END AREA 
101.44 

79.94 
50,44 
36.94 
15.44 

945,00 ----

FLOW OVER 

1250,29 
874,83 
547.04 
275,27 

75, 11 

----------------- 944 ,DO __________________ _ 

ROAD !CFS) 
39214.66 
29239.47 
19951.18 
103H.98 

943,00 
942,00 

1894,93 
220,90 

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 
APPROACH SECTION, A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 

-------C• MPUTEO WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

----------- ------- ------· 

---------- --· --- ------ ------------------------ -- ---

------ ___ j ---- -- -

-------------------- -- ------- ----

------- - ------------ ---- -

---- ---- ------- - -- - - -- --

----------- --- - ---- ---

-
PAGE ND. 19 . 
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- ·-- •---
-- -------- --

. - - --- - ------ -----w. s. P. PROGRAM, APRIL, 1968 
---~----_____________ .SHARl'_LAKE_OUTLEJ.::.U~PER_GRAND_~HA-JACKSON_MICHIGAN ___ _ 

___________ UUIPUT LI5TINU t-UR 5t'-,l lUN 80.i 
DISTANCES 

DOHN STREAM. 
CHANNEL VALLEY 

________ 320. _____ 320. 

UPSTREAM 
CHANNEL VALLEY 

3910 •. _ 361D. ---·- _ 

DRAINAGE AREA 
SQUARE MILES 

21.50 

---- - --- - ----· ------ - -----

--- ---- - ------ -------

-- ------- --- ----

·--~ ELEVATION 
952.00 
951.00 
9~0.00 
949.00 _____ _ 
948.00 

---·-··---··. 947.00 -·-···-----
946.00 
945.00 ·- _ --
944.00 

------- 943.00 -----
942.00 
941.00 
940.00 
939.00 
938.00 

____________ 937.00 
936.00 

- - -- --------------- 935.00 

TOTAL KD 
1142589.0 
1011525.8 

900176.5 
703173.0 
692035.2 
596847.1 
~04568.8 
418348.9 
338787.3 
166169.0 _ --------
203253.0 
147705.4 

99880.6 
60225.4 
29493.9 

9198. 5 
2388.2 

312.3 

_ CFS VELOCITY ____ ELEV. CFS_ VELOC? TY ELEV. 
941. 34 609.95 0.19 940. 34 669.94 0.16 

------ ----

--------------------------
'---

------·--
--·- ------

------- ··---

END AREA 
13891.62 
12933.62 
11976.10 
11026.51 
10087.63 
9159.28 
8238. 16 
7319.39 
6402.93 
5488.71 
4583.58 
3695.16 
2830.58 
1993.52 
1184.58 
422.90 

59.63 
14. 33 

CFS VELOCITY 
819.79 o.1e 

-. ___ PAGE NO •.. _ 20. 

ELEV. 
941.84 

- ---- ---· ----
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-- __ :______ -
W. S. P. PROGRAM, 

---------- ----------------- ·-------
APRIL, 1968 -- -

Sjj_ARP_LAK E_OU_TL EJ:.UPPER_GRAND_FHA-, JACKS ON _MI CH I GAN _____ _ ---·---- PAGE NO. ____ 21_ ____ _ 

------- --- ------------- --- OUTPUT_LIST!NG FOR_SECTION 55.9 
DI STANCES 

_________________________ OOWNSTREAl'I UPSTREA~ DRAINAGE AREA 
CHANNEL VALLEY CHANNEL VALLEY SQUARE MILES 

_________________ 3910. _____ 3610. ______ 100. ___________ 100. __________ 21.so 

-----ELEVATION -- - - - - TOTAL KO ENO AREA 
967.00 401168.3 2294.56 
966.00 366718.3 2105.56 
965.00 334000.8 1916.75 

--------------------------------- q64.00 303252.4 --~~~--- 1731.23 
g63.00 274319.8 1550.05 
962.00 249704. 7 1388.55 

" - ------ ----
961.00 225958.1 1273. 72 
960.00 203577.1 1167.Cb ---- ----------------- -------
959.00 1B1802.5 1063.45 
959.00 161330.0 962.17 ----------
951.00 1422B3.5 864.65 
956.00 124510.8 772.90 -----------------------
955.00 107944.0 686.99 
954.00 92665.3 607.86 ---- -~---
953,,00 78542.5 535.78 
952.00 65607.5 470.22 
9 51 .. 00 53580.0 409.04 
950 .. 00 42615.I 350 .43 ---------~--- ------------- ---------
949.00 32733. l 294.22 
948.00 23969.7 240.32 ------------- --------
947.00 !6371.l !BB. 74 
946.00 11672.4 142.29 
945.00 8098.7 106.0I 
944.00 445).2 72.68 
943.00 1834.6 40.86 
942.00 424.0 14. 74 -------------- 941.CO 8.8 0.86 

CFS VELOCITY ---ELEV;- - CFS VELOCITY ELEV. CFS VELOCITY-
3e 7! 609=95 3=48 946e?O 669=94 3=43 947el! 819=79 ----. ·---- ------------------ - -------- - -- ---

·-- - --------------------------------- -· - -- - - -

-------------- ------- - --- -·· 

------------------------------------- ---------·--

---------- ---------------------------

- ---------- ---------- -----------------------·- ---· ---- -

--------------------·-·---· ----· --- ·- --

--------- ---- ---

' 
ELEV. - ·---- - -

947e6! 

( 

r· 

(' 

... , 
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Q 
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--------- -- ·-··--·· -• S. P. BRIDGE, JUNE,1968 
-------- ---- ------ ----

SHARP LAKE OUTLET-UPPER GRAND FHA-JACKSON MICHIGAN 

INFORMATION LISTING FOR BRIDGE SECTION 56 
----------- --- - ---- --- --- ----- ------- - - - -

OPENING COEF. 0.600 ORIFICE COEF. 0.600 ROADWAY COEF. o.aoo 

OPENING 
----- ---- ----- ----- - - -----

ELEVATION 
958.60 
957.60 
956.60 
955.60 

ENO AREA 
362.97 
338.57 
314.17 

---------------------------- 954.60 _____ _ 
289.77 
265.37 
240.97 

-----------

953.60 
952.60 
951.60 

---------- 950.60 
949.60 

216.57 
1n.17 
l67. 77 
143.37 

Q CONTROL 
7941.28 
7154.20 
6394.99 
5664. 73 
4964.61 
4295.98 
3660.41 
3059.71 
2496.05 

PAGE NO. 

__________________________ 948.60 118.97 -··--··-·-·-
94. 5 7 

l972.03 
1490.94 
1057.00 

----------- ---

ROADWAY 

947.60 
------- 946.60 ---------- --

945.60 
----- -------- 944.60 

943.60 

ElEVAT ION 
-- ---· ------------ 968.CO 

967.00 
_ --------------------- q66.00 ------

965.00 
____________________ 964.00 ---

963.00 
------------ _____________ 962.00 

70.l7 
45. 77 
21. 37 
0.62 

676.07 
356.94 
115.47 

1.00 

FLOW OVER ROAD ICFSI 
28171.62 
22106.15 
l6485.48 
11050.41 

. ···-·- ·-- ·--·· -·· 6598.97 .... -··----·-·· 
1779.17 
299.62 

__ ··-·-·---··-------------·IHE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT AND 
APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

..... ··-·---·-··-·-·--------------SEPARATELY FOR THE BR !OGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

···-·-··· ·-·---- -··-----

22 

.. ----·-··--------- - - -- - ---------- ---- ----- ------- ----
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-W. S. P. PROGRAH, APRIL, 1968 
----------- --- ---- • SH_AR~LAl(_E __ O_U_!_L_ET-U_~fE!l ___ GRAND_FHA-J ACK SON_ HI CHI GAN _______ _ PAGE N0. __ 23 _______ _ 

________ ____ OUTPUT_ LISTING FOR SECTION 56.1 
DISTANCES 

__________________________ DOWNSTREAM_ UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

___________ 100. _______ lCO. __ ___ 100. _______ 100. __ _ 

DRAINAGE AREA 
SQUARE HILES 

21.50 --- ------------- ---------

_ELEVATION TOTAL KD END AREA 
967 .oo 401168.3 2294.56 

--- - --------- -------- 966.00 366718.3 2105.56 
965.00 334000.8 1916.75 

______________________ 964 .OO 303252 .4 ________ 173 I .23 __________________ _ 

963.00 274319.B 1550.05 
962.00 249794.7 1388.55 
961.CO 225958.1 1273.72 
960.00 -----~---- 203577.1 1167.06 
959.00 181802.5 1063.45 

------------ ____________________ 958.00 ,161330.0 ---- ------- 962.17 -----------957.00 142283.5 864.65 
_956.00 124510.8 772.90 
955.00 107944.0 666.99 
954 .oo ----------- 9Z665. 3 607 • 86 

--------------953.00 76542.5 535.78 

_____________ 952.00 65607.5 --- ------ 470.22 
951.00 53560.0 409.04 

-- _ --------------- 950.00 --- -------- 42615.1 350.43 
949.00 327H.I 294.22 
948.00 23969. 7 240. H 

-- _L 
947.00 16371.1 188.74 

_________________________ 946.00 11672.4 142.29 ------------------
945.00 6098.7 106.01 
944.00 _______ 4453.2 72.68 
943.00 1834.6 40.66 

------------------------ --- ---- 942.00 --------- 424.0 14.74 
941.00 e.0 o.86 

--- ---------- ----CFS-VELOCITY ____ ELEV. CFS VELOCITY ELEV-.------- CFS VELOCITY ____ -·ecev.-·--------
609.95 1.92 949.39 669.94 2.02 949.65 819.79 2.14 950.53 

---i-

--- --------------------------------- --- ---- ----------

------ ----

' 

( 

G 



00B REAK00 

1) couNTY: ~s---'°"='-k....,..s....,.oLL...oJ...--___ _ 

2) sTuoY NAME: -:S-oc.ksoo , C,~~ o~ 

3) WATERcouRsE: :Po, lo.qt,.. K,vu:: 
\,J 

4) DOCU~v1ENT TYPE: \nvL-'t ... ups Ire.Mn ~-f cori-f'\ve~c-e.. 
w,+~ 6.f'AAcl ~ivtr 

00>l\f3<J800 
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\-- -- . 

•' 

-
ff FOR 

ALL • Lt.St 
TITLE 
FINAL 0 
cs~-ELEV 
cs~-ELEV 
CS•.-ELEV 
cs~-ELEV 
cs~-ELEV 
XSECTN 
ELEV 
N VALUE 
SEG:WENT 
UA I A 
tJ ti. T A 
DATA 
flATA 
CATA 
DATA 
C,AJA 
UA t A 
CATA 
DATA 
OAfA 
C:AT.t. 
DATA 
DATA 
O~l A. 
QATA 
DATA 
CATA l 
X\tCtN 
fl~V 
~ VALUE 

OATA 
O.ATA 
CAlA 
DATA 
DATA 
OA!A 
CAI~ 
CATA 
VATA 
DATA 
DArA 
DATA 
DATA 
DATA 
DATA 
UATA l 
XSECTN 
ELEV 
N VALUE 
s.Er.,.,ENT 
DATA 
DATA 
DflTII 

-- - - -- ---
UPPER GRAND FLOOD HAZARD ANALYSIS~JACKSON MICHIGAN 
56.1 16.9 44.3 50.6 
18000 910.72 2000. 

16.9 
923. 
.09 
2. 
-775. 
-667. 
-377. 

-121. 
-q1. 
-1a. 
-51. 
-38. 

n. 
48. 
OVo 

103. 
320. 
c,20. 
153. 
903. 
00 
qJo. 
• 09 

-200. 
-II•• 
-e). 
-•5• 
-32. 

23. 
'1. 
70. 
86. 
150. 
290. 
590. 
680. 
806. 
9 J-4. 
60.4 
930. 
.09 
7. 
-960. 
-760. 
-460. 

960. 
898.7 
.06 

923. 
913. 7 
913.9 

916. 
921.2 
q 13 .6 
907 .9 
901. S 
89H.7 
'900. 8 
905.3 
"11' 17 • 
911.9 
906.3 
901.2 
9 12. S 
923 • 
780. 
899.b 
• 06 

930. 
qob.8 
qo,..e 
907.t 
902.3 
899.7 
90006 
9Q(L.b 
9 D. 5 
'110.3 
909.7 
910.2 
906.9 
911 .4 
924.7 
928.l 
1290. 
896.5 
.Ob 

930. 
914. 
912.2 

960. 
908. 
• 09 
3. 
-775. 
-577. 
-211. 
=157. 
-112. 
-q1. 
-12. 
-'t6 • 
-32 • 
10. 
38. 
5 T. 
ao. 
120. 
420. 
120. 
853. 

780. 
qos. 
.09 
• ,. 
-200. 
-104. 
-b0. 
-38. 
-22. 
11. 
21. 
47. 
10. 
92. 
200. 
390. 
640. 
730. 
814. 
934. 
1290. 
910. 
.09 
3. 
-',)60. 
-660. 
-360. 

911.03 

1. 

3. 
916.2 
91J. 1 
912.9 

q1r." 
921.2 
911.Z 
905.3 
900.7 
899.T 
901.5 
905.9 
'II J.:,. 
906.6 
'907.8 
909.6 
q16.7 

1. 

3. 
911.8 
906.9 
910.2 
qo4.z 
900.7 
899.6 
901. 7 
910.5 
913.5 
90B.6 
911 .4 
qQ6.9 
908. 
913.5 
926 .0 
GJJO • 

lo 

3. 
Yl6.5 
914.9 
9ll. 7 

2500. 

-762. 
-477. 
-111. 
-143. 
-98. 
-8-'t. 
-56. 
-42. 
-22. 
19. 
43. 
65. 
90. 
220. 
szo. 
7 't 5 • 
qo3. 

-150. 
-95. 
.-60. 
-37. 
-14. 
19. 
32. 
59. 
BO. 
108. 
250. 
490. 
670. 
739. 
844. 

-HbO• 
-560. 
-zeo. 

911.82 

1. 

915.Z 
9l't. 
911. 1 
913.7 
918.7 
q1e.9 
910.6 
902.7 
899.B 
9C0.2 
902.5 
910. 
9i4.2 
905.5 
906.6 
910.5 
918.5 

1 • 

909.l 
904.9 
910.2 
903.1 
899.e 
900.3 
903. 5 
910.7 
911. 2 
90B.l 
911. 4 
907.7 
909.6 
914.1 
926.3 

1. 

.. ----··-·-····-·-------

-----~------~~------------·---

HSP 1 
WSP 2 

HSP 433 
WSP 434 
HSP 435 
HSP 436 
WSP 437 
WSP 438 
WSP 439 
WSP 440 
WSP 441 
WSP 442 
WSP 443 
WSP H4 
W S.P 't45 
WSP 446 
WSP 447 
WSP 448 
WSP 449 
WSP 450 
WSP 451 
WSP 452 
WSP 453 
WSP 454 
WSP 2329 
wsr 2 33• 
WSP 2331 
WSP 2332 
WSP 2331 
WSP 2334 
WSP 2335 
WSP 2 336 
WSP 2337 
WSP 2338 
WSP 2339 
WSP 2340 
WSP 2341 
WSP 2342 
WSP 2343 
WSP 2344 
wSP 2345 
WSP 2346 
WSP 2347 
WSP 2'3'10 
WSP 2349 
WSP 2350 
WSP 23~1 
WSP 2352 
HSP 2)!>3 
WSP 2354 
HSP 2355 

··-·-·-···------------

- -- --· - --- . -----

_________ P~~!,- }.:.,,, J-( ____ ✓-~- !...:=-_r:r ____ -~--1-~!...___ 

C,:-f /, .. ~v,~c _ ____ L,.,J/ tL __ _ -~,,_._";_,'......J.{!___ __ 

((' ",... -l--o p I, /,,. , - -----

• ·- - /, .;,_ <.. C -··-· ----- -

----- ----- ----

. - -- . -·-·-- -·· ------- ------

- ·-· ···---- ---------------

r 

r 

( 

C 

' 



------ - -- -- --- - ---- -- ---·---- -~ 

- -------· ------ -- --- ---- - - ----
- ------ ---------

I 

1--- ---- -- - - - --- -- - - ----- -----
1, PAGE ___ 2 ______ 
' --- - ------
I 
I DATA -zoo. 908.3 __ -100. 908.2 -71. 909.6 WSP 2356 ,,! - - -----

DATA -11. 909.6 -56. 909.2 --- ·-so. 908.6 WSP 2357 
i DATA -37. 904.4 -24. 901.l -11. 899.l WSP 2358 - -- --- ----------- ------------,---- DATA 898.5 11. 898.7 20. 900.3 WSP 2359 

DATA 25. 90!.9 30. 905.2 42. 910.7 WSP 2360 
DATA 52. 911. 3 61. 915. l 61. 915.! WSP 2361 
DATA 100. 913.6 200. 915.6 221. 916.4 WSP 2362 ---- ---·- ---- --- -
DATA I 260. 919.6 395. 927. 395. 930. WSP 2363 
XSEt:TN 60.9 180. !BO. 1. WSP 2364 .. ----- ---------·------ ---· - ----- -- -------1- ELEV 921. 899.! 910. 1. WSP 2365 

I N VALUE .09 .06 .09 WSP 2366 -------------- ----
SEG~ENT 2. 3. 3. WSP 2367 

I ------ DATA -901. 921. -901. 917.5 -801. 914.9 WSP 2368 ~---------· 

' I DATA -101. 912.9 -601. 910.5 -505. 910. WSP 2369 

1--- DATA -405. 909 .9 -392. 911. I -385. 913.9 WSP 2370 --- -· ---- ----- ------- --
DATA -374. 913.9 -369. 916.3 -252. 915.8 HSP 2371 
DATA -219. 909.4 -135. 906.6 -es. 907.3 WSP 2372 - ------- - --- - ---
DATA -10. 909. -59. 911. l -59. 911. l W SP 2373 

i --- - - DATA -33. 906.8 -29. 904.l -25. 901.l WSP 2374 -- ---- - ------
DATA -16. 900.l 899.l 12. 900.l WSP 2375 

1----- DATA 20. 900.9 24. 90!.9 29. 903.l WSP 2376 --------. . -------------
DATA 36. 905.4 43. 906.3 82. 908.2 WSP 2377 
DATA 82. 908.2 130. 906.9 166. 906.9 WSP 2378 
DATA 266. 912.7 315. 917.4 365. 919.8 WSP 2379 

' DATA I 365. 921. WSP 2380 , _____ - --- --- - -------
' . ' B•IDGE 61 10. 70. WSP 2381 

COEF .6 .6 .a 1. WSP 2382 - --------------
DATA 912.B 911. 7 !. l 911. 7 WSP 2383 
DATA 2.7 903.! 6.7 902. 20.7 898.B WSP 2384 
DATA 30.7 899.l 40.7 900.6 50.7 90!.9 WSP 2385 

' -- -
DATA 64.5 906.6 65.6 911. 7 66.7 911. 7 WSP 2386 -- -- ---- ---
DATA l 66.7 912.B 912.B WSP 2387 

I . - OATA -897. 922. -897. 919.8 -883. 919.5 WSP 2388 

' DATA -783. 911.5 -683. 916.! -583. 915.4 WSP 2389 
' DATA -483. 915.l -383. 915.3 -283. 915.4 wsr 2390 --- - .. --- ------ ----- ----DATA -1B3. 915.3 -83.5 915. -33. 5 915.2 WSP 239 l 

DATA 915.2 33.5 915.3 83.5 915.l WSP 2392 -- ---- - - -· - . ·-------1----- DATA 183.5 915.3 283. 915.6 383. 916.6 WSP 2393 
! DATA 2 483. 918.4 483. 922. WSP 2394 :-, XSECTN 61.2 1010. 1010. 1. WSP 2395 

ELEV 930. 898.2 905. 1. WSP 2396 
N VALUE .09 .06 .09 WSP 2397 
SEGMENT 2. 3. 3. WSP 2398 
l.JATA -1125. 930. -1125. 919.3 -1120. 918.9 WSP 2399 ---- ------

- ! DATA -1100. 917.4 -1050. 916.3 -1005. 915.7 WSP 2400 ------ - DATA -955. 914. -855. 912.2 -755. 910.B WSP 2401 
DATA -655. 909.8 •610. 911.3 -~01. 914.B WSP 2402 
DATA -462. 917.l -438. 916.2 -422. 913. WSP 2403 ------- - ---------
DATA -392. 912. 2 -HB. 908.6 -325. 906.4 WSP 2404 
DATA -303. 906.3 -238. 905.7 -193. 904.7 wsr 2405 

- - --- - - ----

01\TA -133. 904.2 -103. 905.8 -83. 907.6 WSP 2-'r06 
DATA -63. 906.7 -53. 907.9 -53. 907.9 WSP 2 .. 01 
DATA -42. 906.6 -35. 904.4 -30. 903.l WSP 2408 

,- DATA -24.5 902.4 -20. 901.4 -10. 899.4 WSP 2 ✓t09 
- - --- - -~ --- -- - -------

01\TI\ aqA.? 8. RQB .. l 15. R9q.6 WSP ?410 
UATA 20. 900.9 24.5 902.4 ~2. 906.9 ws:J 2411 
DATA 42. 910. 54. 911 .2 64. 913.B WSP 2412 - - --- ------ -- - ---------· -- ----------



I 
' 1-- ---- ----·· ------------ - - -- ---

~ t~:=~-~-~- ----~----- ------------ -------

,, --- -- - ---- ---------- --- - -

·- ------- --
___ - - --- - --- --

i r--·----- _PAGE_ 3 •- • - ------- - -•-••-------••- H•---- ---•-•---- ••••- •••-•••••-• 
') I DATA 64. 913.8 90. 905.5 162. 907.2 WSP 2413 --- ·--- -- - - ------ ------ ----

' 
DATA 177. 908.8 186. . 911.4 225 • 913.3 WSP 2414 ' ' - I DATA 255. 914.6 355. 918.7 460. 924.l WSP 2415 -) DATA 1 520. 927.6 520. 930. WSP 2416 
XSECTN 61.4 1600. 1600. 1. WSP 2417 
ELEV 920. 898.7 905. 1. WSP 2418 

") N VALUE .09 .06 .09 WSP 2419 ---~- - - -----------
SEG~ENT 2. 3. 3. WSP 2420 
GATA -1 •65. 920. -1065. 915.6 -1014. 9l't.9 WSP 2421 

) DATA -984. 912.9 -884. 910.'t -684. 910. WSP 2422 
-------- -------

DATA -584. 909.5 -494. 911 .4 - -479. 9ll.2 WSP 2423 - - -------------DATA -424. 912.2 -386. 911.2 -372. 910.3 WSP 2424 -~ I DATA -359. 909.5 -346. 908.9 -332. 9•8.8 WSP 2425 ,- ----- DATA -318. 908.5 -304. 908.6 -286. 908.3 WSP 2426 
- -- ----------------

! DATA -268. 908.3 -246. 907.1 -216. 906.8 WSP 2427 

"' I DATA -178. 906.7 -133. 906.6 -10s. 907.5 WSP 2428 
· DATA -7B. 907.5 -68. 909.8 -54. 911.9 WSP 2429 

- -
DATA -54. 911.9 -45. 910.2 -38. 908.3 WSP 2430 

' I DATA -3-1. 907.2 -28. 903.9 -26. 902.4 WSP 2431 _j , ______ 
I DATA -2 3. 901.4 -21. 901.1 -14. 899.3 WSP 2432 

CATA -1. 899.2 898.8 5. 898.7 WSP 2433 
' ~ - DATA 14. 899. 22. 900. 26. 902.4 WSP 2432 ,, 

-- - ~--- --- --- --- -------

DATA 28. 903. 29. 903.9 42. 907. WSP 2433 
DATA 59. goq.2 0-.. q12.4 0-.. 912.4 WSP 2434 

) DATA 86. 908.9 107. 909.8 120. 9U.8 WS? 2435 

'i 
---- DATA 124. 913.2 145. 9H.l 175. 915.9 W~P 2436 

I DATA l 175. 920. WSP 2417 
) -

' -- XSECTN bl .9 200. 200. 1. WSP 2438 
EL EV 920. 899.6 905. 1. WSP 2439 
N VALUE .09 .06 .09 WSP 2440 - ----- ----- -------- -,---------

) 
i - - ---

SEGMENT 2. 3. 3. WSP 241+ l 

' DATA -443. 920. -443. 917. -426. 916.5 WSP 2442 
' DATA -421. 917.5 -396. 915.5 -324. 910.8 WSP 2443 

) 
I,_------ DATA -2BS. 908.6 -278. 907. -221. 906.6 WSP 2444 

DATA -121. 905.3 -113. 904.B -98. 907.7 WSP 2445 , ________ . 

CAT A -89. 904. -81. 905.9 -75. 906.5 WSP 2446 --------- ---
DATA -64. 908.1 -56. 908.5 -56. ' 90B.5 WSP 2447 
DATA -45. 906.6 -34. 905.7 -28. 901.9 WSP 2448 
DATA -20. 900.2 899.6 18. 900. WSP 2449 

) 1, DATA 23. 901. 28. 902. 44. 907.1 WSP 2450 
' ! DATA '56. 908.5 66. 911=7 66. 9!!.7 WSP 2451 
I DATA 78. 908. 94. 907.5 106. 906.7 WSP 2452 
I 

) I CATA 120. 908.9 138. 911.3 154. 912.3 WSP 2453 ,-- DATA 204. 913.T 254. 915. 270. 917. 5 WSP 2454 I DATA 1 270. 920. HSP l455 
:, \--- ----- BR IOGE b2 200. 200. WSP 2456 

I CCEF .45 .6 .s 1. WSP 2457 
' 

-- ---- --- ------- -----------------

' OATA 908.l 90~.4 2. 905. WSP 2458 
! DATA 8. 902. 10. 901.2 10. 90B. 7 WSP 24!i9 
!- DATA u. qoa.e 11. 900.9 16. 900. WSP 2460 

' 
DATA 22. 900.l 22. 908.8 23. 90B.8 WSP 2461 

' I DATA 23. 900.l 31. 0.99.6 37.5 899.l HSP 2462 
DATA 37.5 905.B 38.5 908.8 38.5 898.9 WSP 2463 
DATA 45. 898.8 50.5 898.7 50.5 908.8 WSP 2464 
DATA 51.5 908.8 59. 900.4 65. 901.7 WSP 2465 
DATA 65. 908.8 66. 900.6 66. 901.9 HSI' 246tt 
DATA 69.5 902.8 74. 904.8 74. 908.l WSP 2467 

- -·----- - -



, __ --.. ... - -- - -- ----------- ----- - ____ ...,__ ----- --·------ -- --- -- --- ---- ---
I -• ,,.._ 
,-- -- - -- - - - -- ---- ----

- -------- -----
[ __ ' ' -- ----- ---- - ---- --- ,-

' PAGE 4 -- --- - ----- ------------,--- - --~-
DATA ,-

i - 76. 908.l 76. 908.6 66. 908.6 IISP 2468 ------- - - -- - ---- ----
I ____ 

DATA 65. 908.8 11. 908.8 10. 908.7 WSP 2469 
OATA l 908.l WSP 2"'70 

I DATA --.oo. 920. -400. 91".8 -387. 91J.q WSP 2Hl 
---- -- - - - - - - ,- r 

DATA -287. 910.8 -187. '108.6 -er. 908.2 WSP 2-.r2 1-------
CATA -37. 908.8 -21. 909.7 909.8 WSP 2"73 

-----· -- --- --- --
1--- DATA 28. 909.7 39. ,909.'l 8'1. 910.9 WSP H7" ( 
I CATA 2 189. 913.1 239. 

------ -----
914.4 250. 914. 7 WSP 2415 

I XSECTN 62.l 2120. 2120. 1. >oSP 2476 1--
ELEV 922. 899.7 905. 1. WSP 2477 --~----- -- - - - (> 
N VALUE .09 .05 .09 WSP 2478 
SEG~ENT 2. 3. 3. WSP 2419 
DATA -392. 922. -392. 916.9 -372. 916.lt ~sr 2480 ' ' DATA -352. 914.9 -336. 91~.5 -326. 913.4 WSP 2481 ----- - -- - --- ---- ------ -----
CATA -318. 911.7 -308. 910.1 -298. 909.4 WSP 2482 
OAT A -288. 908.5 -278. 907.7 -274. 906.8 WSP 2483 ---~ -- ----

I DATA --- -261. 906.8 -241. 906.2 -221. 906.1 HSP 2484 
DATA -201. 906.5 -191. 906.2 -173. 904.2 HSP 2485 ------------ - -- ------- -- --------

, ___ OATA -162. 903.4 -145. 904.8 -135. 906.8 WSP 2 1t86 (,.• 
I DATA -106. 906.7 -86. 906.7 -71. 907.7 WSP 24R7 -- -~- -------

DATA -62. 909.6 -62. 909.6 -52. 907.5 WSP 24B8 

' 
DATA -40. 907. -38.5 905. -28.5 902. WSP 2489 {;., 

1--- ---·-- DATA -24. 901. -18. 899.7 900.3 WSP 2490 

' DATA LB. 900.3 24. 900.9 28.5 902. WSP 2491 - ---- -- ----
1-- ---- DATA 39. 903.9 45. 906.2 58. 907.6 WSP 2492 . " 

CATA 910.6 84. ------- -----
I 66. 66. 910.6 907.2 WSP 2493 
I DATA 184. 910. 1 224. 912.9 274. 914.4 WSP 2494 1-- OAT A I 374. 919.B 400. 920.5 400. 922. WSP 2495 - ----

•1 , ______ ---- XSECTN 62.6 1230. 1230. I. WSP 2496 
ELEV no. 899.4 905. 1. WSP 2497 ------ - - -

----- .~ VALUE .09 .06 .09 WSP 2498 V --~- --
i SEG~ENT 2. 3. 3. WSP 2499 
I DATA -2510. 920. -2510. 916. -2380. 913. WSP 2500 ,-·- -- DATA -2280. 913. -2120. 9og.5 -1920. 908.3 MS? 2501 V 

DAT A -1120. 908.1 -1500. 908.5 -1320. 907.4 WSP 2502 
DATA -1100. 908.6 -900. 907.9 -100. 905.7 WSP 2503 - - - --- ----- - ----
DATA -500. 905. -300. 905. -100. 905.8 WSP 2504 \.• 
OAT A -e5. 907.8 -72. 911.4 -12. 911.4 WSP 2505 
OAT A -63. 911.1 -50. 908. -37. 905.9 WSP 2506 -----
DATA -21. 902.4 -24. 901 .2 -20. 900.5 WSP 2507 ,., 
DATA -12. B99.8 899.4 14. 899.4 WSP 2408 
DATA 25. 900 .5 27. 902.4 30. 903.2 WSP 2409 
DATA 34. 905.3 40. 906.9 50. 908. WSP 2410 - --- -----·- ----- ~· DATA 55. 908.3 66. 913.2 66. 913.2 WSP 2411 
DATA 12. 90B.6 82. 908.6 95. 906.8 WSP 2412 - --------
DATA 120. 906.4 185 • 905.8 257. 906. WSP 2413 "" DATA 305. ----- -- 903.8 348. 903.8 373. 906.7 WSP 2414 -------

i 
OAT A 400. 907.3 423. 904.5 465. 904.1 WSP 2415 

I --------- DATA 505. 904.8 535. 906.5 675. 906. WSP 2416 t,,J 

'f DATA 925. 906.3 975. 907.5 1025. 907.2 WSP 2417 ·, DATA 1125. 907.0 1415. 907.7 1515. 907.~ WSP 2418 ' 
1569. 90B.l 1584. 910.3 1584. 920. 2419 

-- --- ----- ---------
DATA 1 WSP ' . ... 
XSECTN 62.8 60. 60. 1. WSP 2420 --- . -- ---------
ELEV 921. 900 .2 905. 1. WSP 2421 
N VALUE_ .09 ____ .06 .09 ----- ------ -- WSP 2422 Gi 
S(G~ENT 2. 3. 3. WSP 2423 
DATA -1420. 921 • -1420. 914.2 -1340. 911.6 WSP 2424 . - -- -·- - -- ---- ------ - - - - _ _._ -

~ 



DATA 1 1569. ,'08. 1 

,~' -- - ---- -~TN .. 62.8 60. 
921. 900.2 

ALUE .09 .06 
G~ENT 2. 

DAH -1420. 921. 

' ,_ 

1-
1-- ----- PAGE 5 

CATA -1100. 906. 
DA7A -700. 905.6 

i --- - DATA -300. 904.9 
DATA -79. 907.5 
DATA , __________ - -63. 908.4 
CATA -40. 905.7 
CATA -30. 901. 7 -' -- DATA ' 900.2 

i DATA 30. 901.8 
DATA 45. 906.8 
DATA 10. 911.3 ----- DATA 100. 906.2 
DATA 345. 907.9 ,- DATA 550. 911. 7 ' DATA 1 700. 921. 
CO~PILATJON DISCONTINUED 

1-- -----

I 

. ' 
' 

--- ---

,--------
1 ____ -

'. 

M 14 SYSTEM 

II PAUSE 

II PAUSE 

l- -- ----· - -- -·-- -- ------

I ----------

~---- ··---------- --
1 ,------•-

PROGRAM DETECTED 

158, '• , .. ,,u • ., ,L .Jv .;• 

60. -·- 1. 
905. 1. 
.09 ---- --- - - - - -- - --------
3. 3. 
-1420. 914.2 -1340. 911.6 

- . - ---

-eso. '905.1 -140. 905.8 
-500. 904.8 -390. 905. 
-167. 904.6 -92. 905.6 
-66. 908.6 -66. 908.6 
-56. 907.6 -50. 906.5 
-37. 904.4 -33. 902.5 
-27. 901.1 -22. 900.5 
10. 900.3 25. 900.8 
n. 902.5 43. 905.4 
57. 907.9 10. 911.3 
76. 910.9 85. 908. 
zoo. 906.4 250. 907.2 
395. 909.8 't45. 910.9 
600. 912.3 700. 913.8 

HON !TOR CONTROL RECORD 

-- - - --

--------------

------- ------ --- - -

NSP 2420 
WSP 2421 
WSP 2422 
WSP 2423 
NSP 2424 

IISP 2425 
WSP 2426 
WSP 2427 
HSP 2428 
WSP 2429 
WSP 2430 
WSP 2431 
WSP 2432 
WSP 2433 
WSP 2434 
HSP 2435 
HSP 2436 
WSP 2437 
WSP 2438 
WSP 2439 

---·------ -- ---

----~~--~ --

,-

------------ -------

( 

' 

- ;- -- -- - ----- ----- --
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-r---
1 

,----- _ w. _S. P. PRCGRAH, APRIL, 1968 
UPPER--GRAti"o-Fi:ooD HAZARD ANAL YSI s-JACKSDN HI CH I GAN PAGE NO. l 

\ 
;- ---
' , 
1--

~------ -

\ 
'-----·-

i-------

'\ [ ______ _ 

OUTPUT LISTING FOR SECTION 
DISTANCES 

OOWNSTREAH UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

1. 1. 

ELEVATION 
923.00 
n2.co 
921,00 
920.00 
919.00 
918.00 
917 .00 
916.00 

q6D. q6Q. 

TOTAL KO 
2068489.2 
1815874.0 
1578392.2 
1359877. 7 
ll 56127. 7 
973C39.3 

16.9 (11 .. : .. 

DRAINAGE AREA 
SQUARE HILES 

1.00 

END AREA 
21009.21 
19331.21 
11653.33 
15979 .42 
143 ll. 35 
12653. 78 
ll032 .06 

- - - -- --------- 915.00 
9i4.00 
913.oo 
912.00 
911.00 
910.00 
909.00 
908.00 
907.00 
906.00 

812036.8 
666104.7 
537088. 8 
43245i.7 
348494.6 
273379.0 
208694.5 
157936.9 
112177.1 

944~.26 
7910.27 
6458.01 

CFS 
1800.CO 

VELOCITY 
~ ., v • .,.,, 

90'5.CO 
904.00 
903.00 
902.00 
901.00 
9CO.OO 
899.00 

ELEV. 
910.72 

CFS 
2000.00 

-------- -

76017.7 
51585.5 
36555.5 

18852. 7 
11474.4 
5847.9 
2207.9 
471.0 

VELOCITY 
~ « .., • J., 

9.4 

ELEY. 
911.03 

5323.48 
4'1~.35 
3594. 13 
2e34.1t7 
2112.46 
l43d.OI 
862.Jb 
541.b"l 
'=16.75 
325.41 
237.39 
153.54 

CFS 
?1:nn l"ln ._.,..,.., . ..,.., 

79.04 
25.53 

1.35 

VELOCITY 
o.56 

ELEV. 
Olt G?. 
7 <I. & e UC, 

, 

--------

---------------

----- ------------------ - ------- - - - -------- ---- ---
---------· 

( 

,, . 



i~--- ------·- -· 
' 

--------- - ·--·- --·--· ---- ----'-'----'--·-·. W, ~•--'• PR!lGJIAH, APA It, 19119 
' ·o,PeR·GAAND-,LOOD HAZARD ANALYSl~JACKSON MICHIGAN -------- ---- PAGE NO~-- 2 . 
I 

1-· 
I 

I 

I ,------

1--
1• 

1------·· 

i-- -- ----

I -

\--

I ____ -
I 
'[-----·-· 

I 
I -- -

,-- -----

1-· 

OUfPUf ltSflNG fOR SEtflON 60 
Dl§fA'4CB 

lltl 11'4 § fA EAH UPSfllEAH 
tHANNEb VAbtEV CHANNEb VALtEY 

'i60, <J60, 

EtEVAfl0'4 
930,00 
929,00 
923.00 
927 .oo 
92b,OO 
925.00 
924.00 
923.00 
922 .oo 
921 .OO 
920.00 
919.00 
918. 00 
917 .oo 
9lb,OO 
915.CO 
914.00 
913.00 
912.00 
911.00 
910.00 
909.00 
908.00 
907,00 
90b,OO 
905.00 
904.00 
903,00 
902.00 
90 I ,00 
900.00 

1ao. 1sa. 

----·'----

fOfAL KD 
272 I0~o.o 
2495258,5 
2282552.0 
2126213.5 
2002535.2 
1818164.7 
1642745.2 
1475408.0 
1315573. 5 
II 63390. 5 
1019026. 1 

882669. 0 
7545H.2 
b34868.5 
523959.8 
422149,b 
3299B9.l 
251049.2 
184240.2 
133784.4 

98949,b 
70217. I 
49216.9 
3b216.b 
27085.4 
19255.b 
12710. 2 
7422.9 
3711.2 
1243.7 

87.l 

llRAINA!lE UEA 
SQUARE HILES 

1,00 

ENO AREA 
21424,00 
20290.00 
19156.25 
18052,25 
17013. 71 
lb004,bb 
15000.04 
14001.b3 
13009.54 
12023. 7b 
11044.31 
10071. 18 

9104.37 
8143.88 
7169. 71 
b241, 8b 
5300.37 
4372. 51 
3474.bO 
2b38,29 
1927.34 
IJ23.35 
830.28 
508.75 
400.28 
308.25 
234.40 
165.23 
102.75 
49.52 

B.'t4 

~ -------

- ---· - ----- -----------

--- -···-·· ---- -----------

-· ------- -------· -----

-·---··---

- -- - ·--- ------ -- ---

------- -- -- -- - ---· - ---

r 

( 

, 

t 

' 
' 

... 



~ ' --. -·----· --·-------------
' ·1_ ------

w._s. __ P. PROGRA~, APRIL, _ _1968 __ .. ---- ---------
UPPER GRANO FLOOD HAZARD A.r~Ai YSI S-JACKSON MICHIGAN 

i OUTPUT LISTING FOR SECTION 60 
I 

1---·--- CFS--VELOCITY___ ELEV. CFS 
2000.co 

VELOCITY 
0.10 1aoo.oo o.10 ______ 910.90 

' ,------- ---------------

.-------- -------- ----- - ----- - - -

! __ 

1--- - ---- --- ---- -- ---- -- ----- -- ----·--·-----

i----- ----

,--

-----·---- ---

----- - -------

CONTlNUEO. 

ELEV. 
911.21 

CFS 
2500.00 

VELOCITY 
0.11 

- - -- -- . -------

------------ ----------

-----·------------------------

------ ---~--- -----

---------- ---------· ----- ·- --------------

! 
1--
l_ ____ _ 

·! 
I --

• I . ' 
-i --,----- --
1·--

; 
I ---

---~- ---------- - ----------- - -- -- --- ·- ---· 

--· --- --· ---- ----- ----- -------

··-----------------

-·- - -- . ----- --------

( 

r' 

{, 

l 

' 
'· 

' 
.. 



1" -- ---I 
--=- ~-:-~-------~~=-~--- ------------· '.: 

ir----.-. 
I 

. w._ s. P_. PROGRAM• APRIL, 1968 
UPPER GRANDFLOOD .HAZARD ANALYSIS-:..,JACKSON MICHIGAN 4 , ___ _ 

I 

'i 
1--
1 

I 

l- -----

' - - - -
/ 
I i----

' ,--------
' I 

,_ 

I 
. I_ 

,: 
I __ _ 
I 
I 

t _______ _ 

r---, ----- - -· 
I 

I 

----- -----

----" ------

··--·---- ----

,---------

OUTPUT LISTING FOR SECTION 
DISTANCES 

-·---. -·- OowNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY 

780. T80. 

ELEVATION 
930.00 
929.00 
q2a.oo 

---- 927.00 

. ------ -- ·----------

926.00 
925.00 
924.00 
923.00 
922.00 
921.00 
920.00 
919.00 
918.00 
917.00 
916.00 

1290. 1290. 

TOTAL KO 
2732141.5 
2483285.5 

------- --- 2244391. 0 
2015733.0 
1804246.2 
1603483.2 
1413549.5 
1234 571. 2 
1066700.7 

910121.6 
765057.3 
631339. 6 
509496.I 
400401.6 

-------------915.00 -----
308616.4 
234633. 5 
202460.5 
157185.6 
120249.9 

914.00 
913.00 
912.00 
911.00 

__________ 910.00 
909.00 
908.00 
907.00 
906.00 
905.00 
904.00 

-------- 903.00 

902.00 
901.00 
900.00 
899.00 

---,··--· 

CJ3S34 .. 8 
69543.6 
55659.4 
44676.8 
35499.0 
27433.9 
20419.3 
14394.9 
9463.4 
5 523. 9 
2667.1 

901.6 
79.9 

,------- ------------ -----------

1 ---·· ------- -- -·-- ----
I 

1-

60.4 

DRAINAGE AREA 
SQUARE HILES 

1.00 

ENO AREA 
22743.49 
21388.49 

··--·· ·-----· 20033.49 -----------------

.. ------

18678.50 
17332.62 
16004.98 
14695.59 
13404.44 
12131.54 
10876.87 
9640.46 
8421.19 
7214.59 
6020.19 
4847.43 
3761.13 
2973.14 
2401.69 
1819.00 
1464.29 

---------- 1092.07 
757.62 
537.41 
455.80 
379.46 
308.39 
242.20 
181.32 
125.90 

76.59 
35.98 

6.94 

-- ------ ----

- ·-----·- ---

----------------------

------- ---· ------------

----- ·----·· ··-----------

11---- ---------- ------------- ------ -------- -------- -----

1- -
! , ______ _ 
I 

----------------- ----

--- ---·-- --· ----------------- ----------



.. -- ····- --- ----------
,---
'' i
i 

-~~--- .. ~ --- . ---- --------

I 

!_ 
i 

I 
I 
i-

I 

' , I----

' ' 

lt._S._P.._P.ROGRA11, APRIL, __ 1968____ --,---,--cc------------_______________ _ _____ _ 
UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO. 5 

OUTPUT LISTING FOR SECTION 60.~ CONTINUED. 

CFS VELOCITY CFS VELOC ITV CFS --VELOCITY ____ ELEV;---
1800.00 1.11 

hEv. 
911.15 2000.00 1.20 

ELEV. 
911.~7 2500.00 1.23 ___ 912.27 _________ _ 

--------------- ----------- -- ------- - - ----- --- ---
-----------

---------------

--- --------------------------- --- ------
------- ---------

1----- - - ---- ----- ----------------- ------ ----- -

I 
1--

'I 

----------------- --- -----

---------------------------------- -- --- --- -

-- ------- -- - ------ ---

---- __ , ----------

! ---- ---- - -- --- .. --- ---- - . ---------
1 . 
•----- - --------- ------------------ ----- ----------- --------- ------ - -------------------

!---- - ----- --------------------------

' t--- - - -----------------
I 
1------ ------- ----- --------------------------- ---- ---------------------------
, 

1 - --- ---- --- ------ --- ------------------ - -- ----------------------
. I 
,------ ---- ------------------------------------- ---- ------- -----------------------
1 , ____ _ 

---- - ------------------------------------------------------------
------ ------

I , _________ - ---------------------------- -------------------------------------
I 
' 

.-

C 

( 

\ 

' 

\. 



~_{ _____ _ 

1-- -
" 

-- ~ - - - • 'Jtt•-
.. I~ 

' l• ~ 

·: - .... , 
I . r- - ---;---
l _____ _ 

W. S. P._PROGRAM, APRJL,_1968__ _ . . . . 
UPPER GRANO FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE 

, ' No.~ ... ,~- 6------
~~,,.' 

: I OUTPUT LISTING FOR SECTION 
_ DISTANCES 

60.9 
·\ 1--

' 
'· 

DOWNSTREAM 
___________________________ CHANNEL_ VALLEY 

1290. 1290. 

UPSTREAM 
CHANNEL VALLEY 

180. 180. 

DRAINAGE AREA 
SQUARE HILES 

1.00 

----·----- --- ··-·,,t ,.- ... : .. 

ELEVATION 
921.00 
920.00 
919.00 
918.00 

I 
1----- - ------------- -------- ---- ----- 917.00 

916.00 
I 1-------
1-----------
i ______ _ 

) ! 
i---------

_ 915.00 
914 .oo 
913.00 
912.00 

_______ 911.00 
910.00 
909.00 
908.00 

'---------------------------- 907.00 

' , ______ _ 
! 

c---------

906.00 
--------- --------------- 905.00 

904.00 
903.00 
902.00 
901.00 
900.00 

fOTAL KO 
1098663.2 

933844.0 
786528. I 
652838.6 
533739. 5 
438526.7 
356493.3 
279413.4 
214066.0 
157394.5 
110719.3 -- ----

77563. 5 
54817.1. ------
36599.8 
27991.0 
22818.3 
16849.9 
11392.0 

--------- 6920.9 
3537. 0 
1198.3 

164.6 

END AREA 
12535.82 __________________ _ 
11269.82 
10010.48 

8771. 56 
7557.45 
6399.92 
5396.28 
4458.02 
3597.43 
2804.32 
2077.61 _ 
l447.g3 
1032.57 ---------
679.26 
429.94 
337 .62 
269.39 
206.54 
148.12 
94.76 
46.86 
11.34 

f------- - ------
CFS 

_ ------- ----- -- 1800.00 
. ' VELOCITY ELEV. CFS VELOCITY ELEV. 

911.73 
CFS 

2500.00 
VELOCITY 

0.77 
ELEV. ,, 

I ,-- o. 75 ___ 911.41 2000.00 0.76 

' 
!--i ---------------------------· ------~------

1 

f--,-

:i-
- i -- --- -- - -

I 

' 

i----

I 1- .. 
I _______ _ 

' 

• I 

1------

------ ----------------

---- .. -----------

- - ------- - ----~----

912.52 _________ _ 

- - -------------------

------------- . ' 
---- ----- --------------

---- - -------

-- - ----- - -- - ----- - -------- -- -------



I ---· --- -

' I 
I --·· • 

' ' ' -
i 
1-, 

---
w. s. p. 

1-- ------- -

BRIDGE, JUNE,1968 

____ UPPER __ GRANO _FLOOD_ HAZARD ANAL VS IS-JACKSON PIICH IGAN 

INFORMATION LISTING FOR BRIDGE SECTION 61 

, , --- --- --------

_____ PAGE_ NQ_. ___ 7 

'I _____ --
1 

[------ -

---- -----··---

OPENING CDEF. _0.600 ORIFICE COEF. 0.600 ROADWAY COEF. D.BOD _______________ _ 

i -- OPENING 

1 
i-

I 
1-------, 
' , __ _ 
' 1--------- ---------

ELEVATION 
912.80 
911.80 
910.80 
909.80 
908.80 
907.80 
906.80 
905.80 
904.BO 
903.80 
902.80 

i -
i 
i-
f--------- ROADWAY 

------- --- 901. BO 
900.80 
899.80 
898.80 

ELEVATION 
922.00 

• i 921.00 
I-- ------ 920 .oo 
1 919.00 
'~ --------------- _____________ 918.00 

------- - ----------- -------
I 

------· --·· --- -------

917.00 
916.00 
915.00 

ENO AREA 
731.16 
664.46 
599.90 
535.96 
472.43 

-------- _ -- 409.29 
346.56 
285.10 
226. 71 

Q CONTROL 
14134.25 
12329.47 
10633.27 

------- 171.44 ___________ _ 

9031. 77 
7528.50 
6129.25 
4841.51 
3701.40 
2701.86 
1841.10 
1129.28 

--- ---------

119.45 
73.22 
36.90 
12.32 
o.oo 

588.45 
245.14 

58.70 
o.oo 

FLOW OVER ROAD ICFSI 
63383.64 
50298.74 
38263.55 
26605.40 
16350.09 ·-------- -- 8084.28 
2459.46 

o.oo 
'( _______ _ 
I . THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO -

-1------------- ---------------------- _____ APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 
SEPARATELY FOR THE BRIDGE. NORMAL PROFILES ARE 
COMPUTED WHEN THE BRIDGE DOES NOT CONTROL THE FLOW. 

1 

I- -- -----
i 
I !------ -

;---
1 

-- -~------

- --- ----- -----------

--- ---- -----------

----------

- - -·- --- -------- -- --- ----
------- --- -------- -- ---- ----- ----------------

1------ -
: --
'----- . -- -- . --------------------------

---- -- --- -------

------- --------- --- ----- ------- ---

r 

( 

l 



--- ·-- - - ---- ·-------- ·------···-----

I -- • 

i -- -------•-
___ ------ ·-;- - ---------

,_ ______ W. _ S._P. __ PROGRAM, .APRIL, __ 191,8 ____ . __ _____ ___________ __________ __ __ ------------~-----------
UPPER GRANO FLOOO HAZARD ANALYSIS-JACKSON ~ltHIGAN PAGE NO. 8 i 

I ,-----
1 

!--
-·• --------------------------

OUTPUT LISTING FOR SECTION 61.2 
, DISTANCES 

DOWNSTREAM UPSTREAM 
;--------- -· .. - ____ CHANNEL ____ VALLEY CHANNEL VALLEY 

DRAINAGE AREA 
SQUARE HILES 

1.00 

' - 1-- -- ------
' ': -i 
1-· 
1-------- -
' I 

10. 70. 

ELEVATION 
no.oo -- -- ---
929,00 
928,00 
927.00 
926.00 
925.00 
924,00 
923,00 
922,00 
~2i.GO 
920.00 - ------------ - -----------------
919.00 
918.00 
917.0Q 
916,00 

I- ---- --- ---- --------------------- 915.00 

1---
! i 

! 

1---------

1-- - --
1 

' )------

I 1-----
, r i 

914.00 
913.00 
912.00 - ------- ---------- ------
91 I. 00 
910.00 
909,00 
908.00 
907.00 
906.00 

. -------·-------- - --------------
905.00 
904,00 ---------- --
903,00 
902.00 
90 I. 00 
900.00 
Dnn nn o.,..,. ..... v 

-- ------ ---- ----- - ----- ---- - ------

- - - . ------------

1010. 1010. 
- - ---- --

TOTAL KO ENO AREA 
358H>8l,O 29565,19 
3268912.0 27920.19 
2967805.5 --- --· ·- 26275. 19 
2684981.0 24633,27 
2418585.5 23007. H 
2164528.0 21398.13 
1923054.5 19806.29 
1695235,0 18232.96 
1480277.2 16679.07 . --·- ----- -1276 36(,- 2 15\44.62 
1089722.5 13629,62 

915845.7 12134,63 
759682.3 10670.07 
621968.2 9245,80 
513514.5 7914,00 --------
413399.9 6694.68 
324196.0 5558,70 - ---- - --------- -----------253257.9 4524.73 
198170.5 362-".86 

- ---- --- -
153692.5 2869,24 
123378.5 - ----- 2256,76 

90607.8 1760. 31 
_, ___ 61052.7 - ------ - !291~55 ------------- t __ 

40917,9 A58. 1t9 
27359. 6 519,91 -- . ------ ------ --------------
18487.8 122,99 
12532.3 218,69 --------- ------ --- -----------
8065.8 H,0,84 
4869.3 ll0,72 --- --- -----------, 
2477. 8 68,51 

943.9 34.55 ----- ----,,. L D DO -.v~.o 7•7u 

------------- -- ----------- --
- --------

----------·--- -- ------ ------ --- -- ---------- ----------------- ----- ---- - ----------------------
------ ---------------- - . -------------------

----------- -------- ---- ---

' ' 



--- •H-•-•-•--•------

- --
W. S. P. PROGRAM, APRIL, __ 1968 

UPPER-GRANO-FLOOD-HAZARD-ANALYSIS~JACKSON MICHIGAN 

~-----·- ---------- -

' 1 
f-------- -------., I 

!-------- -- -
I 
' I 
f------
1 -- ----- -- - ------ ----

i-1 ----------------

; , ________ _ 
' 

: 1- -------------

' ! _____ _ 
' 
I 

!-------
" 

I ,-- - ------

! 
i . ' 

- - ---OUTPUT_ l_lSTING FOR SECTION 61 .. 2 CONTINUED. -- - -· ----

CFS VELOCITY ___ -Elev.--- CFS VELOCITY 
1eoo.oo o.s2 911.75 2000.00 o.53 

ELEV. 
912.ll 

CFS VELOCITY 
2500.00 o.54 

ELEV. - - --- -,-, 
913.05. ________ _ 

-- ----- - ------------

------- ------------ -------

---------------------------·------------ ---

------------ --------- --------------·-----

-------- ---------------·--- ----- - ---------- - ------

--- ------ ---- --- -

--------- - -------------------------
---------------------- ------------------ - --- - -------- ----------
' r : 

_I -

,-----
' c-
l 

-- -- --- --- - -- -----

------- ---- ------------ - - ---- --------- -- -----

' 

' 

I. 

L .. 
,. 

,, 



-- ---- - --·---·-----

, ' 
~--- ------- ----------~--~~-

w._s._P. PROGRAM, APRIL, 1968 
UPP ER-Gii:Ai'fo ·no•o- HAZARD ANALYSIS-JACKSON H ICH !GAN - - PAGE NO. 10 __ _ 

I·-------
i ,_ OUTPUT LISTING FOR SECTION 

DISTANCES 

! DOWNSTREAM 
CHANNEL VALLEY 

UPSTREAM 
CHANNEL VALLEY 

-· 1010.- - 1010. 1600. 1600. 

,-.,, ELEVATIO!>I TOTAL KO 
I 920.00 1097472.2 
I - -- ----· 

I 919.00 933966.6 
I 

61.4 
--- ·- ----------- ------------

DRAINAGE AREA -
SQUARE HILES 

1.00 

END AREA 
12736.40 
ll496.40 

--- -------------------

------ -----

----- --- -·----·. ------- 918.00 . -----·-- 781476.5 -----·-- _ 10256.40 
9016.40 
7776.40 
6556.26 
5396.34 
4271.93 
3184.55 
2222.43 
1453.09 
1014.26 

1---
------ - ------

I--· 

' 

917.00 640487.5 
_ ----·-----··--· __________ 916.00 __________ 5ll 575. 0 

---- ----------

915.00 404783.I 
914.00 307717 .l 
913.00 222997.5 
912.00 154234.6 
9ll.OO 107632. l 
910.00 77213.4 
909. 00 57081. 9 
908.00 ------·-- 42703.9 
907.00 33410.8 

692. 17 
456.29 

--------------

- --- -----· -------- -----·-- -

906.00 _ ·---- -·--·-- 25902.0 
905.00 19557.6 
904.00 -··· ----· _ 14141.3 

·-·-·---- 356.55 

1-, 

I . I CFS 
1800.00 i--- -

I :----------------- -----
1 r----
I , ____ _ 

' ' ,--
i i 

1·-
' 

! _____ _ 

903.00 9263.2 
902.00 -··-----·- 5457.4 
901.00 2634.7 

------ 900.00 ------------ 762.5 

VELOCITY 
o.s8 

a99.oo 22.2 

ELEV • 
911.90 

CFS 
2000.00 

VELOCITY 
o.57 

ELEV. 
912.25 

------- ··----- -- ------·-· -···-·---··-- - ---

------------------------------- ---

291.39 
231.32 
175.29 
122.82 

CFS 
2500.00 

75.30 
H.80 

2.95 

VELOCITY 
o.56 

ELEV. 
913.16 

---- - ------

--- -- ~--- - -----------
--·-- - ... ---- ·---- ---------------

----------

, __ -- ---- -- ------------ --· ------- -------- ------------------- -- ---- --- -----------

~---
----·- -----·· ··---- ---- --------------------------------~ 

r 

r 

' .. 
' 

i.. 

... 
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UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN PAGE NO~ !! 

·---------------OUTPUT LISTING FOR SECTION 61_-9 
DISTANCES 

- - ·oOHNSTREt.M UPSTREAM 
------- --------

DRAINAGE AREA 
CHANNEL VALLEY CHANNEL VALLEY _________ SQUARE MILES __________________ _ 

1600. 1600. 200. 200. 

ELEVATION 
':J20.00 

TOTAL KO 
754058.0 

919.00 652237.0 
918.00 ----------- . 556604.2 
917.00 471466.3 
916.00 402203.8 
915.00 333293.7 
914.00 274329.1 
913.00 222019.3 
912.00 175762.5 ----------
':iii.DO i35507.3 
910.00 101~61.4 
909.00 7l'l32.5 
'l08 • 00 49473. 5 
907~00 34l96e6 
906.00 24'l32.5 

---- 905.00 - -------- 18088.0 
'l04.00 12137.0 
903.00 7300.3 
902.00 3573.0 

-- ----- -----
901.00 1189.8 
900.00 53.0 

1.00 

END AREA 
7817.87 
7104.87 
6391.87 
5681.86 
5004.88 
4352.04 
3736.58 
3174.2~ 
2662.16 
2i87.42 
1744.51 
1333.42 
953.59 
625.92 
405.54 
292.65 
220.95 
157.72 
99.20 
47.60 
6.26 

---- . --- ---------

------ -------

i- ------ - ---- --- --- ------- ---- ---- --------------
i --------- ----- -------

1 I 
1--
; 

; 
[_' _____________ _ 
I 1~ -------
1-------· 

CFS 
·reoo.oo 

VELOCITY ELEV .. CFS VELOCITY 
0.66 ---912.06 2000.00 .,. 0.69 

-------- - ------ ·----- - ----

ELEV .. 
912.42 

CFS 
2500.00 

-----------------------. -- ---
___ ----------------

VELOCITY ___ ELEV .. ; 
o.74 913.33 ----------

------- --------

------ ---- ----- -------- -------- ------

---- -------------

----- --- --- ----- ------- -· ----- - --- -- -------------- ------ --- ----------------------
---- --------------------------------------------------

'. 
r 

t· 

' 
. 
' 

"· 

. 
'· 

l 

.. 
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w._s. P •. BRIDGE, JUNE,1968_. __ . ____ . ____ _ ·----------·------ ·- --------------------
\-··---·. ··-··· . UPPER_.GRANO _f_LOOO HAZARD ANALYSIS-JACKSON MICHIGAN 

INFORMATION LISTING FOR BRIDGE SECTION 62 

··-··- .. ______ PAGE _NO •. __ 12. _____ _ 

!1 ! 
I ;------

OPENING COEF. 0.450 ORIFICE COEF. 0.600 ROADWAY COEF. o.eoo 

' 
" I . "'----
' I 

' 

-------- .. -·--
OPENING. _________ _ 

" --------------------
. I -· ---------- ·--------------
,I I 

.-' ----·-

I :--

·--·· ---·----·-----

ELEVATION 
908.80 
907.BO 
906.BO 
905.80 
904.BO 
903.SO 
902.BO 
901.BO 
900.BO 
899.80 
898.80 

ELEVATION 
920.00 
919.00 

ENO AREA 
518.09 
454.14 
386.48 
319.97 
255.68 
195.22 
1)9.91 

90.54 
47.69 
15.19 
0.21 

Q CONTROL 
8436.25 
6892.18 
5496.16 

··- ·-·· ·•· 4233.30 
3116.87 
2170.44 
1385.21 

-·--· 768.85 

FLOW OVER 

327 .94 
79.40 
0.]4 

ROAD ICFSI 
65341.66 
57214.10 

- ·-·--·---------

.. --·---··· -----------

----··· ·--·------

i 
918.00 -------
917 .oo 49454.63 -----------------42081.60 

·--·-----

,--------
' 

':ll 

----- ---···--- 916.00 ·--- ------
915.00 
914.00 
913.00 
912.00 
911.00 
910.00 
'l09.00 

----- ------- ----- ----

-- . --

35116.44 
28584.62 
21202.91 
14146.88 
8537.32 
4496.91 
1764. 71 
302.42 

THE HEAD-LOSS IS REFLECTED BETWEEN THE EXIT ANO 
_.APPROACH SECTION. A RATING CURVE IS NOT DEVELOPED 

,[ SEPARATELY FOR THE BRIDGE. NOR~AL PROFILES ARE 
r-______________________ COMPUTEO WHEN THE BRIDGE DOES NOT CONTROL THE FLOW •. 

·---·------

.... ······--------------

--- .•. ·······---•·---- ·-······ - ·- ··---- --··---··· 
I' , l --- ---------·-----

!----------------------------------------- ·--···-·---·-----------------

1----

i :----------------------------···-·--- -·---·-···-- --·--···------·---··--··-·---
1 

'' 
>-' ------ ----

- -·----- ------ ---------- ------ . ----- - -- -----~ ------
' , I 

\ j 

' 
• 

" _I __ 

I 
-------- - ------- - -- ------· ·- ----- ---- ------. --- - --- --- ------ --- --·-·-· e 



I -- ------ ----- -------. 
1 __ 

I 

1-- •-- ----•·- -- -------
-·--- ~- - -
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' 

UPP ER --GR ANO-Fi:-ifoo -HAZARD ANALYSIS-JACKSON MICHIGAN . - --- .. ··-·. -PAGE NO. 13 

,------- ---------- -- - - . 
'.' i 

' 
OUTPUT LISTING FOR SECTION 

,------.--- - -- --- -- - DISTANCES 
UPSTREAM DOWNSTREAM 

_____ . _CHANNEL __ VALLEY CHANNEL VALLEY 

r------
1 

200. 2CO. 

ELEVATION 
922.00 
921.00 

1--- ------ ----------------------------- --- -------- 920.00 
: 919.00 
,____ _ _ -- --------- -- --- ----- ---- 918.00 

I ____ _ 
---- ----------

I !--

I 

1-- -

! ,----
I 

i-

--- ---- --- ----

- - ------

917 .oo 
916.00 
915.00 
914.00 
913.00 
912.00 
911.00 
910.00 
909.00 
908.00 
907.00 
906.00 
905.00 

-- _ ------------- 904.00 
903.00 
902.00 
901.00 

_ ------ _ ------ --- 900.00 

2120. 2120. 

TOTAL KD 
1092126. 7 
963652.8 
847712.1 
740418.3 
639058.l 
544 753.0 
467171.0 
392265.6 
327810.6 
266992.1 
210585.3 
160578.5 
118235.2 
85382.4 
59582.2 
43516.3 
32199.9 
21561.3 
13528.9 

7756.6 
3584.3 
913.6 

13.0 

62.1 

i 

i-
CFS 

1800.00 
VELOCITY 

o. 61 
ELEY. 

912.13 
CFS _ VELOCITY 

2000.00 D.64 
ELEY. 

912.50 

:--- -------- --------

! 'i-- -
L-

' . !_ 
I 
I 

---- - ---------

---------- -- ----------
DRAINAGE AREA 
SQUARE HILES 

1.00 
----------- -------------

END AREA 
9721.09 
8929.09 
8141. 73 
7300.91 
6638.98 
5915.58 
5224.75 
4570.38 
3955.98 
3384.71 
2844.57 
2323.88 
1825.24 
1372.71 
983.22 
661.35 
455.46 
330.21 
225.99 
151.05 

--- -- 89.62 
36.92 

1.55 

-- -- -- - -----------------
------------- --------- -----

- ---- -- ----

CFS YELOC ITY ELEY. 
913.4D 250D.OO 0.69 

----- ---- ---------------

-- -- --- ---- -- - -- --------------- ---------

...__ ____ _ ---------- ----------- --------------- ------------- --------------------
I 

!-
j 
1-- -

,--

,---

--------------------------- -- ·• .. -- - -------- ----- ------ ------
--------

(" 

, 

.-

( 

( 
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-· - uPPER -GR-Aii°o-·hooo-·HAZARo ANAL-vs fs.:j"iii:Ksoii -" 1cH1 GAN ---- ------- PAGE NO. 14 

---- ------- ----- - -- --- - - -------
'' 0 UT PUT LISTING FOR SECTION 62.6 

;..' ------------------------ _·•DISTANCES 
DOWNSTREAM UPSTREAM 

------------ CHANNEL VALLEY CHANNEL VALLEY 
DRAINAGE AREA 
SQUARE MILES 

1.00 

,. 

l t-----

2120. 2120. 

ELEVATION 
920.00 
919.00 
918.00 
917 .oo 

------- --------------- -- --- ---

------ ------------ ------·· 

916.00 
915.00 
914.00 
913.00 

______ 912.00 

1230. 1230. 

TOTAL KO ENO AREA 
4678478.0_ 51357.27 
4079020.0 47263.28 
3512889.5 -·--- --- --- 43169.28 
2981158.0 39075.28 
248S043.5 _________ 34981.28 
2039890.0 30908.95 
1631862.5 -- -•-- _ 26879.96 
1280674.5 22894.36 

--- 955987.2 --------· 19055. 70 
675864.5 15268.87 

--- ----------- ------

911.00 
910.00 
909.00 ----- 437409.0 --·---- 11543.81 -----------------

' ' 1---- ----- 908.00 
907.00 

248129. 8 7896.09 
133739.5 467.9.56 

76906.5 2613. 71 -

i-------------------------------906.00 ---- 36790.2 1148.14 -- ---------

! 1--- ··---- -------
1- ---
' I • 

1---, . ' --- ----------
' i-----

1 I ,-----· -
I 

905.00 
904.00 

-------- 903.00 

------ -- --· ----- 902.00 
901.00 

-----__________ 90 0. 00 

20265.6 416.50 
12800.1 233.'13 - - - --

8007. 5 164.04 --- -------- ------

4348.5 109.13 
1632.1- 58.39 

··- - -------- ----

219.4 15.23 

_ CFS VELOCITY __ ELEV. CFS _VELOCITY 
1800.00 0.09 912. 14 2000.00 0.09 

ELEV. 
912.51 

CFS 
2500.00 

VELOCITY 
0.10 

__ ELEV., _________ _ 
913.42 

-- ·-· -- -- - -----------
- --- ----- ---------- - ------ -·. - ------· -----------

' 
---- ---------------------- --------- -- --- -------

I 
f ---------------------------- - -

.1---
, ' 
I
I 
I 

-----------· - ----------

------- ----- ---- ----- ------------ ----

-------------- -------------- ·- --· -----------· ----------------------
---- --------------------------------

--· .. --------------------

• I 

'· 

( 

.. 
l 

' " 
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w •.. S •. P. PROGRAM, APRIL, .. 1968_ __________ .. _ ------------------------------------

- -- - -------

UPPER GRAND FLOOD HAZARD ANALYSIS-JACKSON MICHIGAN 

OUTPUT LISTING FOR SECTION 
DISTANCES 

DOWNSTREAM UPSTREAM 
CHANNEL VALLEY CHANNEL VALLEY . __ _ 

1230. 1230. 60. 60. 

ELEVATION TOTAL KO 
921.00 2938453.5 
920.00 2601428.0 

----- ------------------ 919.00 2281096.0 
918.00 1911967-5 

62.8 

DRAINAGE AREA 
SQUARE MILES __ 

1.00 

PAGE NO. 15 

-- -------- ------------
------ - ------------

-, --- ------ -- ------- 911.00 ------- _. 1692608.7 
916.00 1425661.5 

END AREA 
29414.28 
21294.28 
25114.28 
23054.28 
20934.29 
18814.29 
16694.29 
14514.90 
12491.11 
10511.49 

' I 

r-----
' I--------

915.00 1111887.5 
914.00 952168. 1 

_ --------- ---------- 913.00 ------- 161598.8 

- - - - -- -- ----- ---- - - - ------

------- - --------

912.CO 593485.1 
911.00 ---- ---- 452104.8 
910.00 329051.0 
909.00 ---- ----- 223245.8 
908.00 138111.2 

,-------- 901.00 _____________ 11119.1 
906.00 36451. 1 

8661.99 
6952.12 
5331.86 
3192.40 
2395.10 
1182. 31 

~-- -------

' ,-

I 
1-------

I 
1-
I----

- ------ - ------- 905.00 ----- -- 18162.0 
~04.00 11508.l 
903.00 6407.6 
902.00 2699.0 

------- 901.00 504.1 

CFS VELOC 17Y 
1000.00 0.16 

ELEV. 
912.15 

CFS 
2000.00 

VELOCITY 
0.17 

ELEV. 
912. 53 

361.26 
224.35 
152.79 

81 .10 
29.69 ------------

CFS 
2500.00 

VELOCITY ELEV• o.1a ·------9t3.4'+ ____ _ 

- ------ ------------
------- ---------

~------ - ----------- ----------- - ---- ------- ----------- - - ----- -- . -- --- -- --- ----- ----- - -- ----- -----------------
---- - -- -- -- -- ---- -----------------

------- --- - ------------ -------- ------ ------

------------------ - ----- ----------------·----------------
' 

I --- --------- ------ - ------------------- -------- - - ------------------
. I 

' --- --- - - - ------
1 
' ·--- ------ ----------------------------- -------· -- - --~--------------- - -----

- ,...::' -:~' 1-~" ·-• -,, ,..,,,..,_,, ---------------- ----- ---- ----

( 

( 

l 

., 

,. 
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• 

100 y< 
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• ET 0.000 7.100 7.100 7.100 [!

R 9<.o.T(ro- --2-e1ro-:-o-u o 9:;o-;;-ITTro 2'9'6 o. o o o 
7.100 7.100 1970,000 2070.000 0.000 0,000 

1 4 • s tJ o 15-;-o-lfO 2 o-o-o-:-1nrn 2 o-si--;;-ooo-~-2~0 0 o 2 o o o • o o o 1 37 s:-1i-o-o o • o o-o o • o o o o • o o o 

• 
GR 955.000 1250.000 950.000 1710,000 945.800 1750,000 945.800 1995.000 946.800 2000,000 
GR 943.000 2010.000 943.000 2020,000 943,500 2025.000 943.200 2030.000 943.800 2040.000 
GR 94S.OOO 2050.0_0_0 946..L2_00 ___ 2051...._0_0_0 94b._200 2190._0_Q.O 950,000 22illJ_,_O_QQ 953_.J)_QQ____2_2.2.,Q_.__QOO,_ _______ _ 

c:~o-a---- o.oo 0.000 · .3oo .<,oo 0.000 0.000 0.000 0.000 0.000 

• 1 4,900 42.000 2000.000 2031,000 50.QOO 50,000 L~OOO 0.000 0.000 Q.,Q,-'!-'!'---------' 
3 10,007 0.000 0.000 0.000 0.000 0,000 0.000 950.600 950,600 0,000 

• ~~ ~~1:~88 12J1:8~8 ~~~:988 lgs!:888 ~~1:~88 li~~:888 ~~~:~gg l~~8:888 ~~f:~88 l~6g:ggg 
GR 950.000 1S60,000 950.400 1979,000 943,60.Q'---_____,2Q_OJL,OQO 943.5_DO 200..2..000 943 .• .400 200 .. J .• _o,-"-"-------~ 

• 
• 

• 
'I) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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,'i) LJGR 943,400 200b,OOO 943,700 2009.000 944,100 2012,000 944,300 2013.000 944,600 ?019,000 
GR 944,400 2020.000 944._3Jli) 2022.000 y441,2J)_Q -a.z_s.ooo 9~.500 ?Q?B.000 944,900 ?OJJL,000 I ,r GR 945. so-0--2-0--:n----;;-o-oo 95 0 .40-0 2 049~1f0 0 950;40 0 2-058. O O O 950. 3 0 O 2146. o O O 95 o. 80 O 2249. 0 O 0 

• GR 950,800 2475,000 951,300 2529,000 951,400 2657,000 951,700 2752,000 952,100 2847,000 
GP 952,700 2944,000 952,700 3000.000 952,700 3100.000 952,700 3200,000 952,700 3300,000 
GR 952. 70 0 34 00, 000 952 J.O O 350 Q • 0 00,_ ___ Q_.._Q..ll_O • o Q O D. ODO o ,_o_oo O ,JlO.G O. OJl.!\1---------~ • le o.oo-ir---0-.-0-0-0 .024 o-.1rno 0.000 0.000 0.000 0.000 0.000 0.000 

L_Xl __ ~5- noo O. QOO Q .Jl08 0. 00,,__ ___ L., QOO I. 000 I. 000 o. • .n.oo O ,..DJ)O O. OCJ/..\/c__ _______ ......, 
~>~ 10.-0-00 o.oo·o o--.oo o.-olro 0.-000 o.ono 0.000 950.600 950.600 0.000 

bT 42,ouo e11.ooo 965.500 0.000 1031.000 963.ooo 0.000 1135.ooo 961,400 0.000 
BT 1242,000 S60,100 0,000 1348,000 958,600 0,000 1452,000 957.500 0,000 1556,000 
BT 955_. 700 _ o_._000 LQ.5-9_,_Q00 95_3_,..SJL.--~=='o_._O_QQ~_L760. 000 951 ..ao ____ ~Jl._QOQ I 860.,.000 95.L.cL.CLl,<...-------~ qr, -o.oo-o--1c;60.ooo 951,100 CJ5o.ooo 1979.ooo 951.soo 950,400 2000.000 952.000 943,600 

• T 2002.000 952,000 946,000 2003,000 951.900 947,600 2006,000 951.900 949,600 2009,000 
T 951,900 S49,EOO 2012,000 951,900 9417,300 2013,000 951,900 944,300 2019,000 951,800 
T 944,600 2..0 20. 000 95 l_._B_Q_Q 946, LOO 202.2_,J)OO 951-,--7JlJl.. 94 7_._l O o 20?.5.,_oo Q 95 L.LnQ 949_,J;l.S.c;,._ _______ ___, n 2028.000 951,1009~1.600 2030.000 9s1.100 946.300 2031.000 951,600 945,500 2049,000 

BT 951,500 950,400 2058,000 951,500 950.300 2146,000 950,300 0,000 2249,000 950,800 
BT 0,000 2475.000 950.800 0,000 2529,000 951,300 0,000 2657,000 951,400 0,000 
61 21s2.ooo 951.100 o._Q__oo 2847,ooo 2~2..100 o.ono 2944,ooo 9c;2.100 o._o_oo 3000._o_o.,_..,__ _______ ~ 
BT 95"[,T(;u----o-:oo-o 3luo-.ooo 952.-,uo 0.-000 3200.-000 952.100 0.000 3300-.000 952.100 

• 

• 
u. BT 0,000 3400.000 952.700 0,000 3500.000 952.700 0,000 0,000 0,000 0,000 
!: 

IDGr5'ECTTITTr--rlJVSTRE71MF/IC 

• Xl 5,100 0,000 0,000 0,000 40,000 40,000 40,000 0,000 0,000 0,000 
X 2 0 , 0 0 0 0 , 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 ,_0_0.J) _,_Q_O_O 0 ,JJ 0 0 0 , 0 U_O Q_,_O_l)_¥--------~ 

1 ~-3 1o-;-uuo 0.01, u.ooo 0.000 0.000 0.000 0.000 950,600 950,t>O-o o.oo • L:c 0.000 o.ouo .o45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

xi s. 2 o o o. o o o o • oo mo 1 • o o o 1. o o o 1 • o o o o • o o o o • ooo 0.000 
0.000 
0.000 • 

X3 10,000 0,000 0,000 0.000 0,000 0,000 0,000 950,600 950,bOO 
ET 0,000 0,000 0,000 0,000 0.000 1,400 0,000 0,000 0,000 

• 
• 

Xl 
NC 

5,300 
0,000 

0.000 
0.000 

0.000 
0.000 

VALLEY SECTION F ~EAR 

0.000 
.100 

100.000 
.300 

OUTLET FROM BROWN'S LAKE 

100.000 
0.000 

100,000 
0.000 

0.000 
0.000 

0,000 
0,000 

0.000 
0,000 

XI b,000 33,000 2000,000 2021.000 4200.000 3800,000 4500.Q___OO,__~~ O,J]J)O 0,000 ~,&00 • R--9:;S';'<ruo s:,o-;ulro--9:,(,.-ffoO 60u.1nio 945.Jao 1000.000 945.roo 1200.000 940,100 J35o.ooo:---------
R 945,540 1425.000 945.460 1440,000 945,580 1513,000 945,740 1590,000 947,380 1660.000 

• R 9417,660 1731,000 947,840 17b6,000 9417,640 1839,000 947,210 1891,000 946.590 1941,000 
R 946,710 l S 77,000 945, 500'---_l 994. 000 944. 860 2J)_0.JL,JLOO 944..Il)_Q 2002._ooo 944._4_90 ?004,j)_-________ ...J 

• 
• 
• 

GR 944,3s-o--21r<ro.o-oo 944,fTO 2-0-oB-:uoo 944.130 2010.000 944,150 2012.000 944,150 2014,000 
GR 944,420 2016,000 944,510 2018,000 944,960 2021.000 946,010 2060.000 947,250 2367,000 
GR 947,200 2E65.000 950,000 3490.000 955.000 3500,000 0,000 0,000 0,000 0,000 
F. J O , O O O O • 0 0 0 0 • 0 0 0 0 , 0 0 0 0 , 0 0 0 0 ,J)Jl__Q O • 0 0 0 0 .J] 0 0 0 , O O O O • Q_QJ,,,__ _______ _ 

• 
(ii 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

' •'· 
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CRIWS ws£LK EG HV HL CLOSS BANK ELEV C WS E'.L 
QCH 
VCR 
XLCH 

QROB ALOB ACH AROb VOL TWA LEFT/RIG~T V1-;.;fi.,;0.;;8---xiis-NF-L~-----'xd,Nc-iC-"H-r-----------ix"'<NfrRP'----rrl1,1n~,-..--1'--Er[M,i-r,INcr-'"· s·s,~,---'-------------------------' 
XLOBR !TRIAL roe I CONT CORAR TOPWID ENDST 

• 300 

3470 ENCROACHME~T STATIONS= 1999,0 
.80 4,38 939,88 o.oo • 2070,0 TYPE= I TARGET= 71,000 

o.oo 939.94 .06 o.oo o.oo 939,30 
255. o. 253. 2""'•;------,..; 

~1:r.00 ,30 r.~~21 • · L __ o973 o. a. a. 

CCHV= ,30(Ji HV= • 

l • 1 ;:>A. 6. n. n - Q'lO_ •n 
:045 -~ .. 

935,50 l 9 9g:"fi•o·" ,080 ,080 0.000 
0 . 0 0 0,00 71.00 2010.00 

- *SECN°.s6° 0 
3.1~ S3Y.94 a.co o.oo 940.20 .26 .16 .10 942.80 

zs 5 • o • ___ ,,,_2°"'5'r5•;..• ---, o •• _ ----,,--o~•----;62~. ''---------. o ~· -----,..-10<--1.,.._.......,.,. o • __2_4-, ''--'c-"'--------------------------, ~ c==.-01 o.o·o 4,Io o.oo· ,080 ,045 .0"80 ,044 93o:-so~2ooil:"'oo 
~• 079 85, s5. B5. 2 o o o.oo 21.50 2021.50 

*"Srrno-1---;uo· 

;• 3370 NORMAL 8RICGE,NRD= 31 MIN ELTRD= 942,20 MAX ELLC= 940,80 
~ 
s • :J. 14 939, 94 o.oo o.oo 940-: 20 ,26 .oo .oo cJ42--:-So 0 . 255, o. 255. o. 0. 62, o. o • o. 943,00 1:• .01 o.oo 4 .10 o.oo .080 .020 .080 .044 936,80 2000,00 
0 ,JLQJ__2 7 9 1. l_, l • 0 0 0 o. 21,50 202L,50 , 

• <>SECNO 1,100 

[370 
N~AL BRICG!:..NRD= 3·1 MIN ELTRD- 942,20 "°'AX ELLC= 

RD940.8: • BRIDGE SECTION A UPSTREAM FACE PROflf.RT 

1. I 0 3. 18 939.98 o.oo o.oo 940,24 ,2 .OJ .oo 942.80 

• 255, o. 255, o. o. 63, 0. o. o. 943,00 
.01 o.oo 4. 04 o.oo ,080 .020 .080 .038 936,80 2000.on 

001229 1-•---. C 5.. 2$_. 25_. 0 0 D .J) D 2 I , 50 2.Q.2..l_. 5 Q 

• l 

• 
~ 

j . / _________________________________________________________________ _____, 

, 

•/ 
I 

• 
ca'\ 
'"Ill'/ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 81/01/12. 07.30 .. 44. 

i) I SECNC DEPTH C~1SEL 
Q OLOE OCH 

-r I !ME VLO. \JCH 
SLOPE XLOEL XLCH 

c::::O I .20·• • 1 , 2 0 3 .1 <; 939.99 
255. o. 25510 

0 0 1 O,OQ 4o04 
z;:-gz.-6 I • I , 

• "SECNO 1,300 =l~O 3,73 S40. 2'3 

• 255 0 0. 25S. 
0 0 1 o.oo 3.12 

2868 :? 0 • 30, 

• CCHV= , l 00 CEHV,= • 300 
*SECNO 1,800 

" 1.eo 5 • 0 (J-947+---;9 0 
" 255. 14, 239, C. 

I 
,66 ,61 2,CIO 

~ ,000520 3600. 4500, , 
' ~. CCHV= ,300 CEHV,= ,SCIO , , *SECNO 1,900 ., 
' 
ii 3470 ENCROI\CHME~T STATJONS= ·• 8 
> 

109 0 s.oc 
25S. 0 0 

• 6 7 o.o 

• ,000708 100. 

• I SPECIAL BRIDGE 

Lss xK XKO~ o:-,rn 1 • 1 11 

• *SECNO 2,100 
PRES_S_URE FLOW 

• 
• 
• 
• 

944,96 
25:; 0 

T.04 
IO O, 

COFQ ··:r.oo 

CFdWS 
QROB 
VROB 
XLOBR 

o.oo 
o. 

o.oo 
1. 

o.oo 
0. o.oo 

30. 

o.oo 
2, 

.43 
3800. 

2000,0 
o.oo 

0. 
o.oo 
100 0 

R-8:B~ 

WSt:LK EG HV HL 
I\LOB I\Ch AROl:l 'iQL 
XNL XNCH XNR ,/TN 
!TRIAL roe !CONT CO~AR 

o.oo 940.24 • 2'5 .oo 
0 0 63, 0 0 o. 

,080 ,Q45 .080 ,.();38 
0 0 0 o.oo 

o.oiJ"""" 940,38 0 l 15 • I 1 o. 82. 0. o • 
,080 ,045 .080 .039 

2 0 0 o.oo 

0,00-- 944,9b ,06 4. 5 7 
23, 11 9, s. 12. 

,080 ,045 .080 .045 
6 0 0 O,QO 

2026,1 TYPE= 1 TARGET= o.oo 945.03 ,06 • {) 6 
0 0 125. 0 0 )2, 

,080 ,045 • oa·o .045 
2 0 0 o.oo 

GLOSS BANK ELEV 
~~IA L E F I./_Rl_CiH 

L.MIN SSTA 
TOPWID ENDST 

.oo 942,80 
0 0 943.00 

't316.EQ 2 Q.QJl.Jl..!1 
211.50 2021,50 

.03 940.70 
0. 941,20 

937.00 2000.47 
TJ.48 2 Q.3..3.,..2..5 

• 0 I 941. 30 

"· 941.90 
939.90 1986,06 

li,8 0 44 2034,50 

26,100 
.oo 946.30 

_ 4 • ___ 9~_3. 
9,f9:9o 2000.00 

,!6 0 0 0 2026,00 

• PAGE :S. 
1 

Ii) 

• 
• 
• 
• 
• 
• 
• 
• 
• 

BWC 8:WP B~RE"A S.S.... ~-~.EL.CJ:'LJ ELCHI),____ ________________ ~ 
zz.;--:,o o. 0 0 7 • 0 0 0 .. O O c;, 3 9 • 9 0 9 3 9. 9 0 

• 
• 
• 
• 
• 
• 
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~ l~~ECNC DEPTH 
L_'-' OLOE 

CWSEL 
QCH 

11 TTME----'vioee----• l ~LOPE XLOEL 
VCH 
XLCH 

• 
• 
• 

EGPRS 

S45,27 

c.TD 
255. 

.68 

EGLhC 

945.03 

BJ;IDGE 

HJ 

o.oo 

St.CTION 

s--;-T1 c;4S,i::l 
0. 255. 

o.oo l .94 

P GF 9 

CRIWS WSELK EG HV HL OLOSS 8AJ\K ELEV 
QRO_B IIUJB ACH_AE.OB \l(J WA I .E.E.I.LRI.G I:' T 
VROB XNL XNCH XNR ~/TN ELMIN SSTA 
XLOBR !TRIAL lDC !CONT CORAR TOPWID E~IDST 

QWE!f< QPR tlAREA TRAPEZOID ELLC ELTRD 
AREA o. 255, 75 7'1. 943 .. 2 Q 946 

E UPSTREAM FACE STONEWALL RD 

o.oo o.oo 945,27 ,06 ,24 o.oo 946,30 
o. 0. 131 • 0. 12. 4. 946.30 

o.oo ,080 .020 .080 .045 939.90 2000.00 
.000121 23 II 23. 23. 2 0 0 o ._oo 2 6 .JJ.Q_2.Q2.6.._0 

• *SECNO 2.300 
2.30 5.34 945,24 o.oo o.oo 945.29 
2550 10;- 235. 3, 28. 1-28. 

.f:9 .57 1.84 ,30 ,080 • 045 
.000398 100. 100. 100. o 0 

CCHV= ,JOO CEhV= • 300 
*SECNO 2.eoo • 

,-------------J1+ro-urcmn1rnl'fE"I\T:,TA T I ON S- 1 919 • o 2 0 6 6 • 0 TY p F_ = 

• 
I 2,EO 5,40 S45,<+0 0,00 0,00 945,41 
I 255, 48. 199. 8. 152, 204, 

• 9 0 • 3 2 __ __,.0 a9C->8'--------••~3----'4 __ -----"-. ~O =8 "-0 --~•~0~4 5 
• o·o1l17 0 I uo-;;- bZ5. 6 • o 

• 

.05 i-g-: .oo 
f1 • 4. 

.080 ,045 939,90 
0 o.oo 69,70 

I IARG~T= 147.000 
.01 .12 .oo 
23. 17. 6. 

• 0 8 0 -~0___,_4_,,_5 __ 9,_4,__.0 • 0 0 
O o.oo 133.81 

__9._i1_._3_$ 
41 , Cl 

19e2.20 
2051.90 

942,30 
941.eo 

L't.1_9_,,..<;2....\0'-------------------------' 2053.01 

CCHV= • 300 CE~,H'--'-'v!..:==----'''---'5'-'U~0"-----------------------------------------------,-----.,-5EC fiJo-z-;;-g·o-•---

• ! 3495 OVERBAJ\K AJ;EA ASSUMED NON-EFFECTIVE,t.LLEA= 950.00 ELREA= 950.00 

• 
• 
• 
• 
• 

~91l 4,6E--S45,36 0~ 0.00 945,49 .13 .02 .06 941.80 
255. o. 255. o. o. 89. o. 11. 6. 941,90 

,91 o.oo 2,85 o.oo .080 .045 .080 .045 940.70 2000.00 
___ .,,_;Oe..,O::cl,_,0'---'9'--'l~ __ _,_7-=-5_,,_. ___ 7.,_5,e_-,.___. ------'7'-'5'--'.'------'=2 ____ ,,_o ___ ___,o'---_~o~.c.,0~0~--"'2~1~--"'-0-"-0---'2__Q_2._L,_,OJ._JO,__ _____________________ ~ 

• 
(i) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•·· 
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SECNC DEPTh CWSEL CRIWS WStLK EG HV HL OLOSS BA~K ELEV 
G QLOE QCH QROB ALOB ACH AROB VOL TWA LEFTlRU,~H---'----------------------~ Aj ~---.,.,M-.-E--~vcuroE1'-----iv'6c""H+----~vf,..i:;-;a;o'"B ___ )1N""Lr=-----1x"'N,.;c"'"'H-.----x;;..N""Rc"'----f.wTN ___ __,,E..,.,L+;M-r~N- ssTA 

• : SLOPE XLOEL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

i"5FCNO 3. 0 o· 
• ~O~MAL BRICGE,NRO= 40 MIN ELTRD= 950.80 MAX ELLC= 949.40 

3.oo 4.2s 945.35 o.oo o.or-9,;s:-50 .15 .oo .01 9s1.80 

• 
255. o. 255. o. o. 81. o. 17. 6. 952.10 

• 91 o.oo 3,15 o.oo .080 .020 .080 .045 941,10 2000.00 
~-~·~0~0~0=5~4~7 ___ ~1,_.~--~l~----~l~·----~l ---~o ____ ~o __ ~0-~-~P-0_~2-,l .j)JL........i'...Q.2-L.<w.(..!L.----------------------~ 

• L*SECNO 3 .100 

'.f'.37 0 NOR M-~A~L-B=R ~1 C G E , N ~4 o M I rs. ELTkD= 950.80 ELLC= MAX 94',.40 

• BF<IDGE SECTION C l.JPSTREAM FACE BADGLEY RD 

• 
3.10 
255. 

,',2 
.oon ~9 

*SECNO 3.200 

4.21 
0. o.oo 

J4, 

945.37 
255. 
3 .13 

34. 

o.oo o. 
o.oo 
34. 

o.oo 945.52 • 15 
o. 81. o. 

.080 .020 .080 
0 0 0 

c: OVEREfilNK A~EA ASSOMtO f\JON-1:ITITTIVE,E.LL A= 950.00 EL .EA= 

.02 .oo 951.80 
17. 6. 952.10 

.045 941. 10 2000.00 o_. oo 2l0 oo 2 D.2.l...,_ 

950.00 

• .20 4.71 945.41 o.oo o.oo 945,53 .12 .oo .01 941,80 
5-5--J\,-----,,--Jec'~--2.5~_., ___ ____.,._,_ ___ ¥--'. ___ 9"--'0"-'. • 
.9c 0.00 2.82 0,00 ,080 .045 .080 

11. ___ _..,6~---~5~4~).~~--------------------~ 
.045 940.70 2000.00 

• .001053 1. 1. 1. 2 0 0 o.oo 21.00 2021.00 

• I sE:NgJ"f3_
0
_ 4.75 945,45 o.oo o.oo 945.56 .10 .o? .01 941.so 

255. 9. 2<+3. 3. 12. 9]. s. 17. 6. 941.90 
.92,_ __ .___.7~7 __ ~2,,,._"'"66~--~•,._,6,~2~-~•~0~8'-"0--~•=0~45,___~•~080,__~,,-,045,-.....~9<'.\..Q. 7!l_l.9.9_3_&7.__ _____________________ ~ 

6-•-9~2 cO. 20. 20. 0 0 0.00 30.42 2024.09 

• r-f.-~-~~NO 4. 5-5-g O (E.tLV~=--~·~3~0~~0-------------------------------------------------------, 
• I V~LLEY SECTION D 

• 
• 
• 

• 
(i) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
* ... y . , 
• 
• 
• 
• . u. 

;, 

• 
• 
• 
• 
• 
• 
• 
• 
• 

81/01/12, 07,30,44. 

SECNC DEPTH CWSEL Cf;IwS l•/SE.LK 
G O!.OE QCH Qf;QB ~~ee TIME V LITT: VCh VROB 
SLOPE XLOE L XLCH XLOBR llRIAL 

. 5. 3c; 946,89 o.oo o.oo 
255. 8. 247. o. 32. 
1.94 .25 1. 13 .as .080 

.000170 2600. 410 0. 3500. 4 

"SECNO 4.500 
4,50 4,60 947,_JO Q • !lil o.oo zrs-. es. 105. 22. 565. 
3.6 7 • 16 .56 .01 .080 

.oooos1 2200. 220 0. 1200. 3 

*SECNO 4.800 

I 34 7 O._flLCROA.CHMEt,J_c;_lAl..LOl:J.S= I 97J)_,_Q 20I_Q.Q 
4,80 4,22 947.22 o.oo o.oo 
215, 14. 196, 6. 40. 
4,03 ,34 1.14 .28 .ObO 

,Jl..QJlGS 12fil.. 3-7.5., QQJl. 

CCHV= ,300 CEHV= .500 
<>SECNO 4,900 

3495 OVERBA~K A~EA ASSU~ED NON-EFFECTIVE,ELLEA= 

4,90 3.84 ~.24 o... Q Q Q,QQ 
215. 0 • 215. 0 • 0. 
4. 05 o.oo 2.22 o.oo • 080 

,001007 150 D 114, so. 0 

<>SECNO s.ooo 

_E I l 

EG HV HL OLOSS BA"-K ELEV 
8CH 88QE! V_Q I~18 L E.El.J.JU Gt: I 
X~ICH XNR WTN ELMIN SSTA 
!DC !CONT CORAR TOPt-l!D E!'-JO 5 T 

946. .o 1. 34 .01 944,80 
219. l • 33. 11 • 946.70 
.045 .080 • 045 941.50 1969.02 

0 0 o.oo 86.94 2.o.s..s_ • 7 

94 7 ._l_i .QQ , 12 .oo 945.JlQ 
188. 306, 63. 36. 946.70 
,045 .080 .045 94?.50 1552.09 

0 0 o.oo 1267.43 2819.52 

TYPE- I Ti'\8GEJ- IJ!Jl.Jl.QQ 
947,24 .02 • 1 3 .oo 946,80 

172. 19, e4. 62, 946,20 
.045 .080 .045 943.00 1970.00 

_a O 0 lJ}J)_ • .,0..0---20.lJl,.O 

950,60 ELREA= 950.60 

94.L. 32 
97. 

.045 
0 

•. 08 
0 • 
~---!·~D.-5~--~·,-!,Qc--3~~9UL~~----------------------J 

es. 63. 945,50 
.080 

0 
.045 943.40 2000.00 
o.oo 31.00 2031.00 

3370 NOf'<MAL BRICGE,NRO= 42 MIN ELTRD= 950._JO MAX ELI.C= 950,40 

3495 OVERtlAN!-: A~EA ASSUMED NON-EFFECTIVE,ELLEA= 950,60 ELREA= 950,60 

~Ou s-;so--941.?. 0 o.oo o. o·o 941,36 ; I .oo ,04 943.60 
215, o. 215, o. o. 68. o. BS. 63. 945,50 
4.05 o.oo 3. 18 o.oo .080 .024 .080 .045 943,40 2000.00 

• QJU.3.l 8 Lo • .___ 2 Q Q -33,50 3..L,Jl..Q 20 31_.~ 

• 
rei 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• -
• 
• 
• 
• 



• • 81 /0l I J_2_. 0 7 ._]_Q_. 44. PAGE l 2 

·i) y-Er.N0 De.PHI OISEL CRH1S ~,SELK EG HV HL ULOSS BAhK ELEV 
I (el 

Q QLOP. QCH QROB AL08 ACH AROB VOL Tlr/ A ____LEFT/RI Gt"·._ _____________________ _____, 
Xt'l"CH XNR WTN E.LMI'K SST ti 

r 
TM"E VLue VCR VR0B Xf\JL 

• SLOPE ><LOBL. XLCH XLOBR I TRIAL !DC I CONT CORtiR TOP~lD ENDST 

,. 
~ 

• 
• 
• 
• 

•• ! 

• 
11 

11 

11 

11 

ti 

11 

• 
• 

-s~cliTD-s--;-ro 
3370 NORMAL ARICGE,NRC= q2 MIN ELlRD= 950.30 MAX ELLC= 950.40 

3495 0VERBANK A~Eti ASSUMED N0N-EFFECTIVE,ELLEA= 950.60 ELREA= 950.60 

_________ _,,,El~R~I~D~G~E~SECTI0N E UPSTREAM FACE GLENSHIRE"------'D~R~ILVE=----------------------------------------~ 
5.10 3.Bf 947.26 o.oo o.oo 947.41 .15 .05 .oo 943.60 
215. o. 215. o. o. 68.. o. 85. 63. 945.50 
4.05 o.oo 3.15 

• OOT21fJ"----,.-·cr. 4U. 0. 00 • 080 • Q2L1 , O.!i_O~_,_,..Q..45 943,4()___2.ll_O_Q_,_'!-'!-------------------------' 
40. l O -34.51 31 .oo 2031.00 

*SECNO 5 .. 200 

3495 0VERBANK A~Eti ASSUMED NON-EFFECTIVE,ELLEA= 950.60 ELREA= 950.60 

5.20 3.97 947.37 o.oo 
I~• Cl. 215. o. 

4,U5 o.oo 2. l 3 o.oo 
.000877 l • l • 1. 

"'SECNO 5.300 
5.30 4 • 0 7 947.47 o.oo 
215. I -, I • l 95. 3. 
4 0 0 ( • I l • 8 I .46 

.000648 100. IO O. 100. 

cnv = • 1--crucn,v = 
<>SECN0 6.000 

3265 DIVl0ED FLCW 

o.oo . 
• 080 

2 

o.oo 
23 • .oao 

0 

9475~-:--
0 04~) 

0 

947,5;~ 
104" 

- fl 7 

v • 
• v. ._on .o3 94J_,-6_0 • ..--------------------------' es. 6'.r. 945.so 

.080 
0 

,05 
7. 

.045 943.40 2000.00 
o.oo 31.00 2031.00 

.07 .01 943.60 

0 04~, --;QBO 
___ _,AS. 63. 945. 51,~-------------------------' 

• 045 ~143.40 -1988. 03 
o.oo 50.24 2038.2f () 0 

VALLEY SECTION F NEAR OUTLET FROM BRO~N•S LAKE 

____ 6.00 3.54 947.67 o.oo o.oo 947.67 .oo .15 .oo 
215, ltZ,. lb. 35. 1148. 68 .. Sic.. 2-0-s. r5"4." 

16,10 .os .24 .06 ,060 ,045 .080 .046 944.13 
• 000011 4200. 4500. 3800. 4 0 0 o.oo 1911,23 

944.81', -944.9ir:,----------------------~ 
798,03 

2804.42 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• I 



• • 81/01/12, 07.30.44. PAGE 1 3 

ti) 

• 
• • Tl 

le 

• TJ • Jl I CHECK H,Q NINV -"-'-'-"-----'--'--=--'---~I,O~~I~R~--~S~T~P~T---~"'~E~T~R~I~C~-~H~V~I,.,_N,._S,____......,Q.__ ___ __cW""'S'""F;;""l,.._ __ ....,__F.,,_Q ____________________ _, 

• I -10. €:. o. 
I 

0, 0,000000 0.00 0,0 O. 939.ABO 0.000 • L..___.,)_2 NPBGF !.EL.CT PRFVS '--'-----~.Lll..-~~-~x~s.Ec V X 5..E..C.H.,_ __ ._!F,...i,. ____ ~LLQ~C ____ JJiw _________ 1:J:::lkl"-"'---~LtB.Af: .... E ___________________ ~ 

• 15.000 0.000 -I.ODO 0.000 0.000 0.000 0.000 0,000 0.000 0.000 • 
-• 

• • 
• • 
• • 
• • 
• --
• • 
• • 
• • 
• • 



• 
~ 

•r 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

81/01/12. 07.30.44. 

SEC NC DEPTH CWSEL CRIWS WSELK EG 
G QLOE GCH QROE ALOl:l ACH 
TIME ITOE VCR VROB .XNL XNCH 
SLOPE XLOEL XLCrl XLOBR ITflIAL !DC 

I 
*PROF 

CCHV= .100 CEhV= .300 I <>SECNO .80 

3470 ENCROAChMEil\T STATIONS= 1999.0 2070.0 TYPE= 
.80 4.38 9 39. 88 o.oo 939.88 939.94 

2_5.5_, o_. 2.5_3_. 2.8.. 
o.oo .30 1. 97 .27 • 08·0 .045 

.000973 o. o. o. 0 0 

CChV= .300 CEHII= .500 
*SECNO .900 

.so 3. 14 939.94 o.oo 939.94 940.20 c=:5.5_. o_. 25.5. -· • f.2. 
• 0 1 o.oo 4. l O o.oo .080 .045 
079 es. 85. es. 2 0 

WSTIN01---;-Qo 

3370 NORMAL BRIC GE ,NRC= 31 MIN ELlRD= 942.20 MAX ELLC= 

1.00 3.14 939,94 0-:00 939.94 940.20 
255. o. 255. 0. 0. 62. 

.01 o.oo 4. 10 o.oo .080 ,020 
.001279 1, I • 1 • 0 0 

*SE.CNO 1.100 

1 37oITTlTH0A[7.TTHC-GE ,NRC= 3T-t-ITNITTRD= 9·4--z.;-2 0 MAX ELLC= 

BRIDGE SECTION A l.JPSTREAl'A FACE:. PROBERT 

:--;-10 3. lE 93"9. 98 o.oo 939.98 940.24 
255. 0. 255. 0. o. 63. 

.01 o.oo 4,04 o.oo .080 ,020 
.001229 25, 25. 25. 2 0 

• PAGE 4 

HV HL OLOSS BAI\K ELEV 
ARU8 VOi. T\'IA !.EFT/RIG!-' 
XNR WTN ELMIK SSTA 

(j) 

ICONT CORAR lOPWID ENOST • 
• 

1 TARGET= 71.000 
.06 o.oo o.oo 939.30 • • • 939."' 

.080 o. o o·o 935.50 1999.00 
0 o.oo 71.00 2070.00 • 

.26 • 1 6 • 10 942.80 • • 94..1..Q 
.080 .044 936.80 2000.00 

0 o.oo 21.so 2021.so • 
940.80 • 

.2 .oo .oo 942,80 
o. o. o. 943,00 

.080 .044 936.80 2000.00 • 0 o.oo 2L.S0 2JL2.L,.5_Q 

• 
940.SO 

RD • 
.25 .03 • 00--9lf2. 80 
o. 0. 0. 943.00 

.oso .038 936.80 2000.00 • 0 o.oo 21.50 202_1_. 0 

• 
• 
• 
• 



• 
i) 

-r 
• 
• 
• 
• 

• 

81/01/12. 07.30,44. 

SECNO DEPTH CWSEL CFIWS WSE.LK EG 
G QLOE QCH QPOB /1~08 ACH 
TIME VLlfE VCH VROB X L XNCH 
SLOPE XLOEL XLCH XLOBR !TRIAL roe 

c::rm-1-;-zo-o 1.20 3.1<; 939.99 o.oo 939,99 940,24 
255, 0 0 255. o. o. 63. 

.01 o.oo 4,04 o.oo .080 .045 
-0484b I • 1 • • 

*SECNO 1,300 
21nm NA T O l~=--~4 7 ~1 w s EL= 94 o • 2 3-ENCGi1 = 
NAT Ql= 50. RATIOS L08,CH,R08= 0.0000 1.0000 

3470 NCROACHME~T STATIONS= 2..()__!LQ.O 2037.o TYPE= 
LJO J:-2-3--9-40,23 0,00 940.23 940.38 
255. o. 255. o. o. 82. 

.01 o.oo 3.12 o.oo .060 ,045 
.002869 -30. 30. 30, 2 0 

CCHV= ,100 CEHV= 
<>SECNO 1,800 

• 30 0 

HV HL CLOSS B/INK ELEV 
8lli)B ¥~~ TWAIN...J.~FT/RIGhT XNR ELM N SST/I 
!CONT CORAR TOPWID E~IDS T 

.25 .oo .oo 942.80 o. o. o. 943.00 
.080 • .JL;li' 936.80 2000. 0 o.oo 2r:-.~2_0_2_1. 5 o 

0.45 WSE.L= 
0.0000 WSEL= 

940.33 
940.33 

RATIO= -.0595 

PAGE 5 

4 T AfffiEJ.'--'=:......., __ --U.Q ,.ilil_u_ _________________________ ___, 
.15 .11 .03 940.70 
o. o. o. 941.20 

.080 .039 937.00 2000.47 
O o • .J)O 33...~.......--2..0_3..3....9_-'------------------------~ 

3470 ENCROACHME~T STATIONS= 1990.0 2030.0 TYPE= 1 TARGET= 40,000 
1,80 5.00 944,90 O.OO 944.90 944.9b .06 4,57 .Ol 941.30 

___ __,2=5'-"5. 14. 2 39. 2. 21 • 119;,-;•'----~ 5. l 2. 4. 941. 9 "------------------------~ 
• .000519 3600. 4500. 3800. 6 0 0 o.oo 40.00 2030.00 l 

. 6 ~-~. 6,..i::,,,..---'2r.~iori'o...----.-ic4+4---. ;;-o arr-"o __ _,,___ o 4 s • o B"O • 0 4;------g-3-g-;c,o-i-9 9 o-. -oo 

• 
• 
• 
• 
• 
• 
• 

--C-CRV = • 3~CE 
*SECNO 1.900 

34 7 0 ENCROACHME~ T ST AT I ON . .;:Sc:;:=:___.s_2 0 0 .o~ -~0,___~,,__2-"'0 26~•~1 _.,,..;T YPE,.;;-;-_ __ ,l_ ~T,µA::.,R-'-'G_EI,._.:=:..-.~-2_n_J_~o o-~~,~~--------------
·-1-;-g-0-- 5. 0 t--9"Zi'4. 9b iY. 0 0 944. 9-6 9lfS:-O 2 • 06 - • 06 • 0 0 94 6. 30 

255. o. 255. o. o. 125. o. 12. 4. 946.30 
,67 o.oo 2,04 o.oo .080 .045 .080 .045 939.90 2000.00 

• 0 O O 7 0 9 1 0 0. l O O. l O O. 2 0 0 ...0 Q 2 El .__()J)_2J).2.fi.._QJ,.,___ _____________________ _ 

i ' • ! 

(i) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 81/01/12. 07.30.44. PAGE 1 t 

Q;,. 
-~ I, SE:.CNO DEPTH CWSEL CRH,S WSELK EG HV HL OLOSS BAI\K ELEV 

. G QLOE GCH QROB ALOB ACH AROB VOL TWA LEFT/RIG~T f~----' .. , 1~M=E---v,;=c-;;o..,E---vc;:;H:.;---v"R.;-;;o~e---xN.,.,L"-"'---c;_;xliTc'---xNR'.,,_ __ ..,.wrN~---'ELMTN s-s-rA·~----------------------
• t SLOPE XLOl:L XLCH XLOBR ITklAL !DC !CONT CORAR TOPWID ENDST 

• 
• 
• 
• ~· 

• 
• 
• 
• 
• 
• 
• 

SPECIAL BRIDGE 

SB --~ROLEN. ----"BWC ----"'B-"-W.,_P __ -"'"BARE•. --~S,..,S c-LCHU ELCHO, _________________ ~ 
-~ o.ITTl- 2·r. r o o • o-o 15':-o 3 · - 0----;oo,--9 3'<r~7To;!---x!g 3-9-;;g-o-

*SECNO 2.100 
PRESSURE FLOW 

EGPRS EGLI\C HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
L.----,-,.,,- ,-,--"7TTC ·------~---~---------~------"A~Rb-EAc,,_ __ ~_ ·---5";'2 / 94~--;-0·2 o.o • 255. 75. 75. 943.20 946:'30 

B~IDGE SECTION B UPSTREAM FACE STONEWALL RD 

• 

2.10 5.31 945.21 o.oo 945.21 945.27 ,06 .24 o.oo 946,30 
25s. o. 2ss. o. o. 131, o. 12. 4, 946,30 

•~c~8~-~0~•~0~0 __ -=-.-1•~94:,c_ _ _...:0~•~0~0'-_........,,~0~8ce0 __ _,,_.~0~2.0~-----"-'0~8~0:.--........J•~0~4k5~__,9~3~9~•~9~0_2000,00:-----------------------" 
(fl .:: r .:: 3 • z • • o o • o o 2 6 • o o 2-Cfcb7o-o 

NAT Ql= 127,88 VlSEL= 945.24 ENC-01= 
NAT Ql= 133, RATIOS LOB,CH,ROB= .0655 ,9184 

lc7.88 
.016] 

WSE.L= 
WSEL= 

945,34 
945,34 

3470 ENCROACHMEI\ T STAT 101'-JS- 1 993,2 20"5 n _T_Yff- 4 TARG"·I- Jl3. ..__~~-2-;·30---.,.-33 9z.-s-;23 Lo. oo- 945-';z4 •..>L.-9~29C-----"--.-os-- ·'- - • 02 • o·:to--=9.-.-41-."' 3...-0----------------------
255. 13. 242. o. 18. 128, o. 12, 4. 941,90 
,t9 .6S 1.90 0,00 .080 .045 ,080 .045 939,90 1993.20 

.0004S7 100. ULQ...,__ _ _,_(lj)_. 0 0 0 .J)'-"'0-~JL..,,8"-'0,_~20.2.5_,,~o~n._ ____________________ ~ 

CCHV= ,JOO CEHV= , 300 .__*=SE~NO 2,8u,OLlOL-__________________________________________________________ _.....J 

3470 ENCROACHMEI\T STATIONS= 
2.eo s.43 945.43 ---~=s...,.._ __ 2..Q, ___ 3,2,_._ 

,86 .3S 1.13 
.000147 700. 625, 

1980,0 2045,0 TYPE= 1 TARGET= 
o.oo 945.40 945,45 .02 ,16 

-~---~S,,-,l!--!•-----'-2_,,o,_,,5_.__ __ _...._Q. J 5 
.3-1 ,080 .045 .080 .045 

600, 0 0 0 0,00 

65,000 
.oo 942,30 

_ __;;94..L.:-9-'-'-----------------------
940,00 1980.00 

65.00 2045,00 

• 
(ii) • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



-' 

• 8l_fj)J_Ll2..• 07 ._J..Q...44.__ ___________________________________________ ~ 

:j) ,-~ECNC DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BA~K ELEV L_b QLOE CCH Qfl_O_e Al OB ACH AROB VOL ___ T,t.:W"-cA"-=-,--''--'E--'E-Tw/CJ:R,..,I'-",;-LLL---------------------~ 
~ TIME VLOE VCH VROB XNL XNCH XNR WTN ELM IN SSTA 

•

1 

SLOPE XLUEL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

G 

.500 [!HV= .300------C-tHV= 
• E.CNO 2 .900 

95 OVERBANK AREA AS__5_UMED NON-IT.f.E_c__J_J_V~LLEA= 95_Q.JLQ_E.LREA= 950._Q.,.,_ ___________________________ ~ 

• .12 .02 .as 941.80 
o. 16. 5. 941.90 

2.c;o 4.70 945.40 o.oo 945.36 945.52 
255. 0. 255. 0. o. 90. 

~-~•_oao .-11,_s __ ~JL. 10 2oo_o_._o-'=--------------------------, 
0 o.oo 21.00 2021.00 

• e 6 0 ._O__Q 2.83 o.oo .080 •-~~ 
• vOllJEO 75. T5~ 75 • 2 u 

• *SECNO 3.000 

• 3370 NORMAL BRICGE,NRD= 40 MIN ELTRD= 950.80 MAX ELLC= 949.40 

3.00 4. 2c; C,45.39 o.oo 945.35 945.54 
2-s' • -o O ·-255. o. 0 0 ere.. .-'----~• 1 5 .__o_o,__ ___ ,._QJ __ 9_5_1_,_a_¥-.------------------------, 

o. 16. 5. 952.10 C. .80 o.oo 3.12 o.oo .080 .020 
.000533 1 • 1 0 1 • 1 0 

.080 .045 941,10 2000.00 
0 o.oo 21.00 2021.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 

*SECNO 3,100 

3_370 NORMAL BRI·CGE ,NRD= 40 MlN EL.TRD= <,50,80 MAX ELLC= 949.40 

BfiIDGE SECTION C UPSTREAM FACE BADGLEY RD 

3. ! 0 4.31 945.41 O.OQ 945.37 945.56 .J, 5 
25~. o. ss-. 0. 0. 82. 0. .1n o.oo 3. l 0 o.oo .080 .020 .080 

• 000526 ~4 • 34. 34. 0 0 0 

*SECNO 3.200 

3495 OVERBA~K AfiEA ASSUMED NON-EFFECTIVE•~LLEA= 950,00 ELREA= 

3.20 4.74 945.44 o.oo 945.41 945.56 • l 2 
255 0 0 0 255. o. 0. 91. 0. 

• e 1 o.oo 2.80 o.oo .080 ,045 .080 
• Ulll0,:5 I • I . 1 • 0 

.02 .oo 9s_1_._ao 
16 0 5. 952.10 

.045 94 l. l 0 2000.00 
a.on 21.00 2021.00 

950.00 

.oo .01 941.80 
16. 5. 941.90 

.045 9~q: ~-8-~-8-~-~-•--g-g o.o-o 

• 
~ ,./ 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• R 1 / 0 1 /_J_Z__._ 07.JQ.44. 

~ DEPlh CWSEL CRI~S ~SELK EG HV HL OLOSS BA~K ELEV 
1 

" QLOE Q CH QR OB A!..08 ACH A ROB VOi I WA LE.f_I_LRL!::J?_L _____________________ _ 

' 

i 
TIME VC~c VCR VRO~ XNL- XNCh XNR WTN l:.LMIN SSTA 

• SLOPE XLOEL XLCH XLOBR I TRIAL IDC I CONT CORAR TOPWID ENDST 

[!CN07-:-TCfo 
• 

00 NAT Ql= 83.99 WSEL= 945.45 ENC 01= b3.99 WSEL= 945.55 RATIO= 
T Ql= 87. RATIOS LOB,CH,ROB= .0359 .9502 .0139 WSEL= 945.55 

0.0000 

oTNLRtlACHl::E~T SIA7'TUNS- 1998.9 20~-[.0 lYPE= 4 TARGET= .039 
• 3.30 4.77 945.47 o.oo 945.45 945.59 .12 .02 .oo 

255. 2.. 253. o. 4. 92. o. 16. 5. 
.e1 .5e 2. 76 o.oo .oBo,---__ .~5 .oso .045 940_.-1Jl. 

941.80 
941. 9 0 

.l.29li._.9_;¼--------------------, 
2021.00 • l°Olflc22 20. 20. 20. O o o o.oo 22,08 

Y-~t~~-ci_
6
_go CEHv- • 300 ______________________________________________ __J 

• 3470 ENCROACH~E~T STATIONS= 1985.0 2050.0 TYPE= l TARGET= 65,000 
VALLEY S~IJ)t:LD 

". 4.00 5.48 946.98 o.oo 946.89 947.00 .02 l. 40 • 0 l 944.80 
255. 8. 247. n. 25. 224, 0. 32. 9. 100000.00 

.080 ,Q45 941.SQ 198 5_._o_Q " l • S l • 31 1.10 0 • ..Q 0 .080 .045 
• ITTl0160 2c,00 • 4100. 35-00 0 0 0 o.oo 65.00 2050.00 

• <>SECNO 4.500 
RITTTo= .0000 ~-mnn,rA-,;;-oTr=---:TTlT~P4 wSi:.L= g-4-,-:-10 ENC 01= 

• I "AT 01= 338. RATIOS LOB,CH,ROB= .4138 ,4548 
301.84 

.1314 
WSTL= 

WSEL= 
94 1---;20 

947.20 

!:!__TARGET- ,_Lllf----~~c-:----------------------__J 

• 
• 
• 
• 
• 
• 
• 

L,3470 ENCROACHME~T STATIONS= L625.l 2499,3 TYPE9 4. 5o <+. o9 94 r;Tsi--- o-;uo- --9-<+T.l: o 94 7. 1 
21s. e6. 111. 18. sis. 192 • 
3.53 .17 .58 .OB .080 .045 

.000053 22QO. 2200. 1_200. 1 0 

<>SECNO 4.800 

~,lrTNCR•-1,DW!Ef\T s I A I IONS= r9Tcr.-u 
4.80 4.31 947.31 o.oo 
215. 15. 194. 6. 
3,90 .34 1.10 ,29 

.fflT!Y2cl !ZOO. l.H5. ,:lHTTr. 

21)71)--;-o 
947.22 

43. 
.080 

2 

ITPt.-
947 .33 

176. 
.045 

n 

.oo .19 .oo 945.80 
216. 59. 27. 946.70 
.080 .045 942.50 1625.12 0 o .JlO 8 74. l 5 2499 , __ (J_7 _____________________ ---. 

I tARbET=.l3 
.02 78. 
215 .04_~ • 08 o.O 

nro.1nro 
.oo 
45. 

943.00 
100.00 

946.80 
946.20 

1970.00 ZOTo.o-o!---------------------

• 
(i) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• . : 



' " 

• • 
• ) SECNC DEf-'l h CwSEL c1:;r ws wSfLK EG HV 

07.:J0.44. 

HL OLOSS BA~K ELEV 

9 I ~ PAGE_ ---
1 1e/ ~ G/:11/01/12 • 

C QLOE OCH QROB ALOB ACH AROB 
• Mt VLOE VCR V1'<06 XN[ XITT:R X~ ¥-~j~ Jt~rl\ LELT /~-§~~-'T---------------------~ 

• / SLOPE XLOl:l. XL.CH XLOBR !TRIAL !DC !CONT 
,, 
I 

CORAR TOPWID END ST 

CL,Hv= • 3ITTJ7:EF 

• *SECNO 4.900 

3495 OVERBA~K AR~A ASSLJMl::D _ NON-l~FFECJ I VE ,_ELL EA= 

• 4.90 _ 21c; j ,,-. ~- ··- 947 

C 
3.91 o. .33 

• 

0lr9T 7 0. o o 215, o • 0 O 9
4

-
1 

150. 2.16 o. .24 114. o.oo o. 

CNO 5 .JHLQ 5 • • 08~ 

950.60_ELREA= 9_5Q.,60 

94 7 .40 
100. 
.045 

.01 .as .o3 943.60 o. 78. 45. 945.50 
• 0 80 • 045 943 ,40 2000. 00,----------------------, o o • o o 3T-;1rn--203T·;--o-o 

• 3370 NORMAL BRICGE,NRD= 42 MIN ELTRD= 950,30 MAX El.LC= 950.40 

r7Lie"C.S-0Vffi8A~A'f;""E,A-:0:$_S_OMEO NON-1:f'·F'TITlliE, EL LEA= 950.60-ELREA= 950,~ 
' 

• 
• 
• 
• 
• ~· 5.00 3.BS 947,29 0,00 947.20 

~--_,_21s.~-......,, o. 215. o. ___ ...,o. 947.44 .15 .oo .04 943.60 
f:,9. . 0 • 78 ·--- 45 • __ 9.ft..5_.,___,,!,.S,__ ____________________ __, • 

• 
• 

3 ;i;--1 -;l) 0 :i-;-i 2 O • 0 O • 0811 .024 .0B0 .045 943.40 2000.00 

• .001253 1. 1. 1. 2 0 0 -35.43 31.00 2031.00 

~;EcNu !Joro-o--
• I 3370 NORMAL BRICGE ,NRD= 42 MIN El.TRD= 950,30 MAX ELLC= 950.40 

• 3495 OVERBA~K AREA ASSUMED NON-EFFECTIVE•ELLEA= 950.60 ELREA= 950,,60 

_________ ...,E,"'l"-'--"-'ID"--G"-'E,,___S=t:.CT I ON l;_l,IPSTREAM FACE GLEN SH I RL!IB..LV.-------------------------------------~ 

• 

~

5.10 3.94 947,34 o.oo 947.26 947.49 .1s .as .oo 
215. o. 215. o. o. 70. o. 78. 45. 
3_._9_2 ___ 0, ._o o 3 • o 9 o ._o o • o 8 o • o 2 4 .__o_s_o __ ~.Jl..45_~1.!:t..3..,.!t.O. 

• 1224 4(f. 40. 40. 0 0 0 -36.39 31.00 

943.60 
945.50 2.QQJL,_-_______________________ ..., 

2031.00 

• 
• 
• 
• 
• 

~~iECNO 5 ._~O'-------------------------------------------------------------------~ 
3495 OVERBA~K AF;EA ASSUMED NON-EFFECTIVE,ELLEA= 950.60 ELREA= 950 .. 60 

• 
• 
• 
• 
• 
• 
• 



• 81101112. 07,30,44. p GE 

., SECNO DEPlH CWSEL CRIWS WSELK EG HV HL OLOSS BAt-.K ELEV 
G QLOe QCH QROB /\LOB ACH AROB VQ~ TWA LEFT/RIGHT 

!ME VLOE VCR vPoB XNL x~ICH XNR WT ELMff'r ss,-A 
SLOPE XLOEL XLCh XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• .os 94 / .45 o;n-o 94 7. 31 94 7. 52 • 0 7 .oo .oz 943.60 

• 215, o. 215. o. o. 103. o • 78. 45. 945.50 
3,92 o.oo 2.08 o.oo ,080 .045 .080 ,045 943,40 2000.00 

.000807 1. 1 • 1. 2 0 0 o. 31. 00 2031.00 

• *SECNO 5.300 

Q""l= 89. RATTO"S-LOB"",CH.R{iB= .Cf/80 .-9056 ,iH65 wsE:·L~=---94,~ 

• ENCROACHME~T STATIONS= 1996,0 2031,0 TYPE= 4 TARGET= .047 

2800 NAT Ql= 84.44 WSEL= 947,47 ENC Ql= 84,44 ~ISE_L= 947.57 _M_IJO= 0•::00 

5._30 4,_14 947 • .54 0.00 947.47 947,60 ,06 , .. O~R ___ ,_,0,.,.0~~9.~...3...-----------------------~ 
21 - , 1 0 , 2·0 5 • 0 • f3 • 1 0 6 • 0 • 7 8 • 4 5 • 9 4 5 • 5 0 

• 
3.93 • 77 1.93 o.oo .080 ,045 .080 .045 943.40 1996.03 

,000728 100, 100. 100. 2 0 0 0,00 34.97 2031,00 

• 
• 
• 
• 
• 
• 
• 
• 
• 

CCHV= ,100 CEHV= ,300 
*SECNO t,000 

2800 NAT 01= 651,71 WSEL= 947,67 ENC 
tif""A,-(n = 11=a-. -=,R"'""A' TTO-S-CCIB"",""Cfr.R""o·s = • / 5 4 5 

01= 65L.71 WS(L= 947.77 RATIO= 
~ 0·126 .17 .. 29 ~JSE'~L-=--94 77(1 

3265 DIVIDED FLCW 

3470 ENCROACHME~T STATIONS= 967,3 2261.3 TYPE= 4 TARGET= .092 
VALLEY SECTION F NEAR OLJTLET FROM BROWN'S LAKE 

o.liO 3.63 <;41.10- o.oo 94 / ,o? 94 7. 76 .oo .15 ,01 944,86 
215, 1E8, 17, 300 1664, 70. 359, 184, 106 • 944,96 

14,86 • l 0 ,25 .08 ,080 .045 .080 ,045 944.13 967,31 
, 000011 4200. 4500, 3800, 3 0 0 o.oo 1_248. 68 ~2.§..1.., .. 3 5 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 81/01/12, 07.30,44, 

@61 *<n,ll--.,-,nnnrn-*7>7nnnr1><1<fl!**-***~·************** ****';~*-*_*_*_* ___________________________________________ _, 

• I HEC2 RELEASE CAlED I\OV 76 UPDATED APR! 1980 
ERROR CORR - 01,02,03,04 
MODIFIC/\TIUN - 50,51,52,53,54 =~~---------------------------------------------. ----iF~-u··{ns--w*-iflr",w:u:-~-i:s,~~***Q-_*_,u_~*""'ir**~-** * * ,i~ * * * * ,t}-* * * * * * * * * * 

P/\GL__ 2 

• NOl E- ASTERISK (*> AT LEFT OF CROSS-SECTION NGMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LLS~--------------------~ 

• GR/\1\D RIVER 

• I SlJITTARY PRit-,T 

SECNO _.c,___ __ ...,s IEN.(_~I --~s J_Ct~I --~s T CJ:iJL.___C_E_LW..::iS __ ___.__Eu_t,. llS-.L....-C..kSEL ELMIN E_LLC [LT.RD SSTA I_Ql:J!!.lQ ___ .....XLCH 

• ,BOO 
.800 

1999.00 2000.00 2047,00 0,00 2070,00 
1999.00 2000.00 2047.00 o.oo 2070,00 

939,88 935.50 o.oo o.oo 1999.00 
939.88 935.50 o.oo 0,00 1999.00 

71. 0 0 o.oo 
71.00 o.oo 

~ 
, 901) 9:T9.94 9-:r6. 80 o.oo 0 • 0 0--2-oITTl--:00 o.oo 2000.00 2021.50 o.oo 2021.50 2 l • 50 85,00 ~· ,900 

1,000 
o.oo 2000.00 2021.50 o.oo 2021.50 

----,:o • o'"'o _ __.2 o o o .Jl~o __ :2Jl.2.L,51-10,____ __ o..,J1.o___2-Q21_,_s n 
939, 94 936,80 o.oo o.oo 2000.00 
939,94 936.80 940,80 942,20 2000.00 

21.50 85.00 

2-1.,.5 L,_0..0 

• 
• 
• 
• 
• 
• 
• 
• 
• 

1.0110 -3-cr.-94 931'""8"0 94u.80 94T."z-o--2-ooo.-oo o.oo 2000.00 2021.50 o.oo 2021.50 

1.100 939,98 936.80 940.80 942.20 2000.00 o.oo 2000.00 2021.50 o.oo 2021.50 
1,100 "-"----'--"---'--"--'---'=-----'--=--"'-'--"'-"--...c._c-"--"--"--"---'-'-"--''-'=-"'----"'--"-''-"-''--"--''----~0~•~0~0~-~2~0,,__0"--"--0~• ~0~0--2=02 lu•'-"5'-'0,___ __ __,o,._,J)J)"--__.2'-0"'2_1_,50 939,98 936.80 940,80 942,20 2000.00 

1,200 939,99 93b,80 o.oo 
1.200 939,99 936,80 o.oo 

• 1l 0 9 4-u-;;--,u 9.rr;-u- o-;-o o 
1,300 940,23 937,00 o.oo 

1,800 944.90 939.90 o.oo 
• OU 944. g-o 939.90 OoOO 

1,900 944.96 939,90 o.oo 
1,900 944.96 939.90 o.oo 

2.100 945,21 939.90 943.20 
2.100 945.21 939.90 943,20 

c,:00 2,300 
2,800 
C. (TO 

945,24 939.90 OoO 
945.23 939,90 o.oo 

945,40 940,00 o.oo 
945";-4] 'Tl+0.0-0 0-:-00 

o.oo 2000.00 2021,50 o.oo 2021.50 
0,00 2000.00 2021,50 0,00 2021,50 

o.oo 2000.00 
o.oo 2000.00 

o. oo 2000. o o 2037-;-o o o. 00~0-3-3. 95 
2000.00 2000.00 2037,00 o.oo 2033.95 

o-;-u-o 2000.41 
0,00 2000.47 

·=-"-"---~""o~·-0~_,.o_---"'1_,.9 9 9 • o o 2 o 2 5 • o o, ___ __,o,__,.,_,o o 2 o 3 4 • 5 o 
19 9 o • o o 19 gi:,.-011 2 0-25--;oo o • o o--2-u-:ro---;1ro 

o.oo 1986.06 
0,00 1990,00 

o.oo 2000.00 
o.oo 2000.00 

g46,30 2000.00 
946.30 2000.00 

r.o-o--1--im2 • 2 o 
o.oo 1993.20 

o.oo 1919.2__0 
o-;-oo--r11tfo-. o o 

2000,00 2000.00 2026,00 
2000.00 2000.00 2026,00 

o.oo 
a.on 

0,00 
1993.20 

2000,00 2026.00 
2000.00 2026.00 

19gg-;-oo--2~~s.oo 
1999,00 2025.00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 

2026,00 
2026-00 

2026.00 
2026,00 

2ll-S-l • 90 
2025,00 

_ ____,,_,1 9 1 9 • o g_____,_2Jl.QJJ_.J)__o __ 2_0A2-,~o'-'!o,___ __ -'-"-o ._QQ __ 2_o_s_3..._o 1 
1980,00 2000.00 2042,00 o.oo 2045.00 

21.50 1.00 

21,50 25,00 
21,50 25,00 

21.50 ~D 21.50 1.00 
3-3-;-4a To--;-o-
33.48 30.00 

48.44 4500.00 z.o-;-o-o 4 5 01)-;-(fo 

26,00 100.00 
26.0Q 100.00 

26.00 23,00 
26,00 23,00 

69. TTl--l 00, 00 
31.80 100.00 

1 3_3_.__a1 __ ~s. o o 
05.00 625,00 

• 
(il 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

' ., 



• 
~ 
~ ., 
• I 
• 
• .. -

" " V. 
' 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• Bl/01/12, 07.30.44. PAGE 22 

SECNO Clr.SE.L t:LMIN ELLC ELTRD SSTA STENCL STC~L STCHR CRIWS E~DST TOPWID XLCH 
i,900 945-;-3€ t;4(J.70 0,00 u.o·'/J ,.--,,-,c-----,o,_ • ..,.o"'o--2-•-o-o.oo-----::-o~c1 • o o o • o o 2-o'?l • o o 21 • o-o S:-o o 2000. 00 
2,900 945,40 940,70 o.oo o.oo 2000.00 o.oo 2000.00 2021.00 o.oo 2021.00 21.00 75.00 • 3.000 ';145. 35 941.10 
3. o-o 0 94S-.-39 941-;To •'-'-''-"----g~;·~-g~-~~. 8 8-£-:-£-8--~-&~+:-&8----"-o :{"-8---'~-8-~-l-:-£!'"-o -~~-{-:-&£'-----•}·-":'-"8..,.g'------949.40 950.80 2000.00 

949,40 950.6:Q 2000.00 

3. l O 0 945.37 941,10 949. 40 950,80 2000.00 o.oo 2000.00 2021.00 o.oo 2021.00 21.00 34.00 • 3._l..QJ) 94 5 • 4 1 94 1 • 1 0 ---"-"'-'-"-'-"----"-94:,:_9"'-'' 4 0 9 5 0 • 8 0 2 0 0 0 • 0 0 0 ,~a~o -~2JLOJL.J!.O 2 0 21 1Jli)c......__........;1L••_QJJ___2_Q_2_L,_Qc,,0 ___ 2,._.l_.JJ 34. 

3,200 94 5 • 41 
3,200 945.44 

3.300 945.45 
3,300 945.47 

4 ._o_o_o ___ ~6_,JL9 
4,000 946.9e 

4a500 947.10 
4 ,_5QO 94 7 .J 9 
4,800 947,22 
4,800 947.31 

4.900 90724 
4,900 947.33 

s.ooo 947.20 
5. OTiO 947.29 

5.100 947.26 
5,100 .. ':147.34 

5.200 947.37 
5,200 947.45 

:-300 94 7. 4 7 
94 7. 54 5,300 

947,67 1:.000 
, ;1roo ~.76 

94 0. 7 0 
940.70 

o.oo o.oo 2000.00 o.oo 2000.00 2021.00 o.oo 2021.00 21.00 1.00 
o.oo o.oo 2000.00 o.oo 2000.00 2021.00 o.oo 2021.00 21.00 1.00 

940.70 
940.70 

o.oo o.oo 1993.67 o.oo 2000.00 2021.00 o.oo 2024.09 30.42 20.00 
o.oo o.oo 1998.91 1998,91 2000.00 2021.00 o.oo 2021.00 22,08 20.00 

941-,LSO 
9,q .50 

'-"----.....,0
0

_._J)J)o 
0
- __ o_

0 
._J!Jl...

0 0 
__ 1

1
.9.
9
_o2
8 5

_,_ ~
0
o 2

0
~ __ ...,o_ .. a~ o~_..,,.2~0 D_CL,,~0~0~_2.o-5ll_ • ..1Jou..a.__ __ _,,_a • O·_u0_.-,;.:2 055_._,,9,_,.1 __ _.,8~6 • 9 4 4 lJlO_,Jl_~,__ _ _, 

1985,00 2000.00 2050.00 o.oo 2050.00 65.00 4100.00 

9421150 
9.it2.,5Jl 

94 3. 0 0 
943.00 

943.40 
943. 4 0 

n ,,.. ,\ n n n 
Vo UV UoUV __ __,,_._o,,__ __ ...cQ. O O 

0,00 
o.oo 

0 ::-OU 
OoOO 

0,00 
0,00 

o.oo 
o.oo 

1552009 o.oo 2000.00 2050.00 o.oo 
L625_,-1.~2-~l 6.25 •• ~l~Z-~Z~O~O~O, ,..Q(l___2_o_s_o_._o,..1.o.__ __ ,.,_o. o_o 

1970,00 1970.00 2000.00 2051,00 
1970.00 1970,00 2000.00 2051,00 

2000.00 o.oo 
2000.00 o.oo 

2000.00 
2000.00 

2031,00 
2031.00 

o.oo 
o.oo 

o.oo 
o.oo 

2819.52 1267.43 ??nn nn 
2 4 9 9 •.. c.2_,_1 __ ,._,_A 14_ . ._ • .Ll 5,_____,_2 ili:..,."UJV'---~ 
2070,00 
2070.00 

2031.00 
2031.00 

100.00 
100.00 

1.00 
31. 0 0 

1375.00 
1375.00 

114,00 
, , ,. ,... n 
1J."-tol)U 

943.40 
943.40 

.,.,.,_-=·~-_,.9 so • 4 o,____--9 5 o • 3 o 2..0 o o • o o,,_ __ __,,_o "'""'o o,__.2_o_Qo_._o_o __ 2_o_:u_.J1c."------'o_' ou..,o.,__z.o_3_1,_o_n'-----"3 1 .-¥0-¥0 __ .,.;L,,..,,o'-"o'---~ 
9 s-o-;z.o 9 s-0.-Yo--2 o-o-~ -o o o • o o 2 o o o • o o 2 o 3 1 • o o o • o o 2 o 3 1 • o o J 1 ·• cm 1 • o o 

943,40 
943,40 

950.40 950.30 2000,00 o.oo 2000.00 2031.00 o.oo 2031.00 31.00 40,00 
-'-"~-"---~9=5=0~.4-'-~0 __ 9~50 ,.~3~0 __ 2.D_O_Q. 0 0 O. 0 O 20 00. oo 2Q3-L, O o O. O O ?Jl.Jl. 00 3 l ._OO 40 ,_0u0,___""' 

943. 4 0 
943 .4 0 

0,00 o.oo 2000.00 o.oo 2000.00 2031.00 0,00 2031.00 31,00 1.00 
o.oo o.oo 2000.00 o.oo 2000.00 2031,00 o.oo 2031,00 31,00 1.00 

943.40 o.oo 0,00 1988.03 o.oo 2000.00 2031,00 o.oo 2038.26 

• 
• 
• 
• 
• 
• 
• 

943.40 o.oo o.oo 1996.03 1996,03 2000.00 2031.00 o.oo 2031.00 34.97 .100.00 • 50,2.4 100.:=JO 

944 ._L 
944. 13 

,,_ __ 0_,_il>-o ___ O • Q"-0"----'7 9 8_._Q3.__ __ _,0,._, • ..,,0,..Q~_2Jl_Q_Q_,,_,0~0'---_?_o_2_L,_0u0 .. .__ __ ,.,_Q • 0 0 
O,uO 0,00 967.31 967,31 2000,00 2021,00 0,00 

21i0.4_.,_,,4!-f2.---!l_9_lj_,.2.'.L_4_5JlJl., 
2261.35 1248.68 4500.00 

• 
• 
• 
• 
• 



• 
•1 
• 
• 

81/01112. 07.30.44. 

GRAt\D RIVER 

SUMtJ ARYJ5RTNl'-OUT-lABLE l 0 

~----"'EC N_O'--_~XLC,..cH,__ __ E.._,l TR '"'"D ___ ,E.L.Lr,_' --~E~L.sM~I~N~---<~'----=c W.S.E--1 --~CB I W 5 

,800 0.00 0.00 0.00 935.50 255.00 939.8A 0.00 
.800 o.oo o.oo o.oo 935.50 255.00 939.88 o.oo 

.900 E5.00 0.00 0,00 936.80 255.00 939.94 O.OO 

.9oo e5.oo o.oo o.oo 936.80 255.oo 939.94 o.oo 

E 

939.94 
939.94 

940.20 
940.20 

lOK<>S 

9,73 
9.73 

o.79 
50,79 

VCH 
I. 97 
1. 97 

4.10 
4 • 10 

' ·.-oo 00 Qo,__ __ l_._{)_,\!-n __ 94 2 o.2,.,,"'---------3°3:Jt&,\!-"---¾'• J.6..o .... ,;"¥"--~?~C::. 5_ • .,,0u,O'------c:9~3c!-!9_n..9.'-',4'-----~D~-L•",-,"----ecofl.O .,_,;?,.;,"'----fl 2..J..9c__ __ .,.._L.i.. 1 f) 

1.00 942.20 940,80 936.80 255.00 939.94 0,00 940·.20 1°2,79 4.10 

PAGE 3 

AREA 

134.92 
134,92 

62, 18 
62, 18 

8 I. 74 
81.74 

35.78 
35.78 

6__,:_:>.._. -"-;;"'-"--e:-7 ! _ ;;, c; 

• 

• 
• 
• 

• .100 25.00 942.20 940,80 936.80 255.00 939.98 o.oo 940.24 12.29 4.04 
._i_o_o 25_._oo 942..20 94.!l.. • .Bo 93..o...eo 2ss_.oo 939.98 o.oa 940.24 12. • .29 4-04 

62.24 71~?9 
63, 12 72, 73 • 

e 

• 
• 
• 

6..3.Ll..<..2 __ ...,7.r:_2 ; 

1,200 
l. 200 

1.00 o.oo o.oo 936.80 255.00 939.99 o.oo 940.24 
1.00 o.oo o.oo 936.80 255.00 939.99 o.oo 940.24 

48,46 
48.46 

4. 04 
I. f'l I, ..... v .... 

63.14 
63.14 

36, 63 • 
-:i, ,-:i -.JV O ,_,_, 

1.300 30.00 o.oo o.oo 937,00 255,00 940,23 o.oo 940.38 
28,68 
28.69 

3. 12 
3.12 q --;;-3-0-0 30.0-0 0,00 o.oo 937.00 255,00 940,23 o.oo 940.38 

: B88'--~~ ~-&:-8-8:----\8(-': 8il'-------l8-:..;8""8--~~-5~-:~'--~f~-~: ~8)!-----,~tt :~8cf----~g\!-"-': g\!-g-----,~~t =*~Q. __ __;~-1-•:•r·q""---~: 88 

81.84 
81.83 

4 7 • I'-! 
47.61 

I 'cL_7_,.6_Q____Lll_ • .B.6L _ __J 

145.25 lll.R9 

1.900 100.00 0,00 0.00 939.90 255.00 944,96 0.00 945.03 7.08 2.04 124.99 95.RO 
______ 1,_ .._ • .,_9 "'-o "'-0 __ .,.1_-"'o-"'o_._.-"'o.,,_o ___ _,,oC!.c.so'-"o'-----~o,.....,_,o'-'o'--__ 9"-'3.2_, 9 o~_z.5..5... o o 944 ,..2..P o • o o 94 5 • o 2 7 • o 9 2 •.. Dv. "=---l.2.4.,5l! __ 9.5....1.f!, __ _ 

2.100 23.00 946.30 943.20 939.90 255.00 945,21 o.oo 945.27 1.21 1,94 131.41 232,15 
2.100 23.00 946,30 943.20 939.90 255.00 945.21 o.oo 945,27 1.21 1,94 131.37 232.06 

2. 00 
2.300 

100.00 0,00 0.00 939.90 255.00 945,24 0.00 Q45.29 3.Q8 1,84 167.68 i2i.R8 
100.00 o.oo o.oo 939.90 255.00 945,23 o.oo 945,29 4.97 1,90 145,87 114,40 

2-.-800 ~5 0-.oo 940.00 2~5.00 945.43 o.oo 945,45 1.47 1.13 265.19 210.46 

• 
• 
• 
• 2 • e o o, __ .,,_

6
6 ~_s_. __ o

0
_o
0
, ___ ...,o

0 
• __ o

0
_
0
o~ __ ...,o • o o,_ _ __,q 4 o_._o .o,,_ __ z.5 5_.J)_o 94 s_.,...,4._.o,__ __ _,_,_o ....o.,,o __ _,945..d.JL ___ _._1 _.. _ _._1_,,o ___ __..,~2"-s,___~J18_, . .,.8""4'--_2..4.3..:=J 

• 2.900 75.00 0,00 o.oo '140.70 255-00 945,36 0,00 945.49 10.91 2.85 89.47 77.?2 • 
2.._.,_9.,__o~o"-_-~7 =5.,,_. =o=o ___ ..,,o_.._,,o..,,o ___ ~o~.~o~o~-~9~4~0-•~1~6--2.5..5.., o o Y45_.,_4~o~--~o~,-~o -o __ ~9~4 c:; • s 2 1 o_ • ..ft!_..,.o __ _,2_.. a.,_3 ___ 2~0~.2 3 7.8... 

• 
3.000 1.00 950.80 949.40 941.10 255.00 945.35 o.oo 945,50 5.47 3.15 80.99 
J.000 1.00 950.80 949.40 941.10 255,00 945,39 o.oo 945.54 5.33 3.12 81.76 

109,04 • 
110.44 

3,100 34,00 950,80 949. 0 941,10 255.00 945.37 o.oo 945,52 5.39 3.13 81.43 
• 3ol00 J4a00 950e80 949u40 941.10 255.QO 945=41 0.00 945=56 5=26 3=10 8?~18 

109,R4 
11 l. 22 • J_._2 O,_,o,__ __ _,j_,_Q_(,__ __ Q_,_o_o~ ___ O_,_o_o,,_ __ 9¾-4 o._.._,._7~0 __ ..... 2 55., .. 0~ ~Q _ ___,9-4.5.,.4,~1---~D ,Jl.0, __ _,9;.c,4c,,5 •.::i5w3 ___ 1_0_,53, ___ .L...B.2 --~9 Q_d_..,_3_~7..8-..lcg....._---' 

J.200 1.00 o.oo o.oo 940.10 255.oo 945.44 o.oo 945,56 10.25 2.80 91.16 79.67 

• J.300 20.00 o.oo o.oo 940.70 255.00 945,45 o.oo 945,56 9,22 2.66 108.40 83.99 
_____ ,,_3.,,_.3,,_o-"o __ ~2J2.._0JL o 00 o.oo 940. 70 255_,QO 9'±,5_-it7 o .• oo 945",-5, ... 9,.._ __ l.2.,2.,.2 ___ ,._2.-1_6, __ __,.9..,_5...1.9 72.,, ... q"'4'---~ • 
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• 9!D • I o .5. 56 Lo.5.8.,_7_8 3 QI •n 
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94 7 •. 3,...ilc....__ __ ?c... .. <-2il ___ .1...l ._. J'-'Q"----'2'""4..0.,.2.fi__l~...6. 
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947,44 12,53 3.12 68.89 60.74 • 94 7....!ctc.<-_~l.2. • .B..~3 ___ ~3 - 1~5~ __ 6.E._, ,,..2 5-,....._~6,,,..Q.Jl.,,,__~ 
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• I ____ _.,__,t.,,.,-c"""'.,.;o,,__ ___ G,,___ ___ _cc..\li..s_u. __ ~o r F w s.~P __ =DJ.DLS_x"--__ o l..Efil-Ls ___ r_o..e.wJll __ _,,x""L~c-.L1--____________________________ __, 

• I .800 2s5.ao 939.88 o.oo o.oo o.oo 11.00 o.oo I .soo 2ss.oo 9J9.8e o.oo o.oo o.oo 11.00 o.oo 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• o-o 2ss:oo 9:39.94 o.oo .66 o.oo 21.so t1~.oo 
.goo 255.oo 939.94 o.oo .06 o.oo 21.50 85.oo 

----~l,__.""'000 255.00 __ ,...939.94 o.oo .oo 0.00 21 ... ..5 .. 0, ____ ,l.QJ: 
.olfo 2ss.o-o 939.94 o.oo .oo o-:oo 21.so 1.00 

1,100 255,oo 939.98 o.oo .o4 21.50 25.oo 
~----l~-~l~0~0~-~2=~=~5~-=0=0 __ =9=3~9~-~9=8 ___ ~0~-~o~o~--~·~0~4~--~~~---l-5~0,___ _ _.,,2~5Ll•w0w_l-.-. __________________________ _, 

1.200 255.oo 939.99 o.oo .oo o.oo 21.50 1.00 
1.200 255.00 939.99 o.oo .oo o.oo 21.50 1.00 

Q :J~-~ 25:>o"O-O 940.2·3 0.00 .24 O;oD 3T.""48 30.00 
255,00 940,23 -,00 ,24 -,00 33,4A 30.00 

~•.,,8-,<0~0 __ ,25 5. 0 O .aoo 2·55,00 

1.900 255.00 
1.c;oo 255.oo 

2.100 255.00 
2.100 255.00 

". 3 0 o 2':5";""""0 0 
2,300 255.00 

944.90 
944.90 

944.'lt 
944.9t 

945,21 
945.21 

g,;5. 24 
945.23 

o.oo 4.68 o.oo 4~.44 4500.00 
-.oo 4.o, -.oo 40.00 4soo.oo 

o.oo 
-.oo 

o.oo 
-.oo 

o.oo 
-.01 

.06 

.06 

.25 
,25 

,03 
.03 

o.oo 
-.oo 

o.oo 
-.oo 

o.oo 
-.01 

26.0(l 100.00 
26.00 100.00 

26.00 23.00 
26.00 23.00 

69.70 l 0,00 
31.80 100.00 

2.200 255.00, __ ...,.945.40 ___ ~0~ ..... o,...o ___ ~•.16 o.oo LJ.3.8_1 0~5,on 2. e 0•0..---2-s-s:-o-o 945";43 • • r9---~.~0'""3a----- 6.,.-o o'--6 • 0-0----------------------------

2. 90 o 255.00 945.36 o.oo -.04 o.oo 21.00 75.00 
2.900 2s5.oo 945.40 .o4 -.03 .o4 21...._o~o~--~1=s=·-o_o ____________________________ ~ 

3.000 255.00 945.35 o.oo -.01 o.oo 21.00 1.00 
3.000 255.00 945.39 .04 -.01 .04 21.00 1.00 

3-;-ro-o 2s-~,.-rrn 94s-;-3, o-:-o o • oz o • o o 2 1 • o o 3 4 • o o 
3,100 255.00 945.41 .04 .02 .04 21.00 34.00 
3. 2 o o 2s 5. o o 945. 41 o. o,-,o ____ .~o ... 4 ___ ~o.....o 0 ___ 2~1 ..... 0'>!-*0 ___ ~1..._,.,;o.,;o ___________________________ _, 

'-------:372~0,.. --2~5".,.-0 o·--"""9""'4'"'5..,,..,4c-4' • 04 • 04 • 04 21. 0 0 l. 0 0 

3,300 255,00 945.45 u.oo .04 o.oo 30.42 20.00 
----~3. 3 0 0 25 5. 0~0 __ 9~4~.5 o,..::4'-.!7 ___ __, • ...,0,__,2 ____ .,.c0"-'3,., ____ .._. ,,_o,._2 __ __._2 ... 2... 0"-'8,.___ _ _...,.;;.o...,..,.o'-'o,___ __________________________ ~ 
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1 4.ooTI 255.00 946.89 o.oo 1.44 o.oo 86.94 4100.00 • i 4.ooo 255.oo 946.9e .09 1.51 .o9 65.oo 4100.00 

----~4:L!• 5_Q_O 2J5_._00 947_.._t_o 0_._0_,,__ ___ .21 ll,.00___1267.43 2,'.QQ,JlQ 

I 
z..-soo 21~:,.00 947.19 .09 .21 .09 874.15 2,'00.00 

• 4,Boo 215.oo 947.22 o.oo .12 o.oo 100.00 1375.oo 
L. ----~4:t_o 8 0 0 21!$..,00 94 7 • 3 l ._Q 9 • 12 • 0 9 ) 0 0 • 0 0 LJI.5_,_.,._"---------------------------~ 

A.GE 211 I. 
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• 

215,00 947.24 0,00 .02 o.oo 31 • 00 114,00 
21s.00 ___ 947.33 .o9 .02 .oq 31.00 114.oo 
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21'3.00 947.29 .09 -,04 .09 31.00 1.00 
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A ½cucUWA'rlJA I AO G1TA1i!C~rvE • l PROF ILE NO, ~-----

--~F~LOODWAY_-_-_--------~W~A~T.ER SURFACE ELEVATION 
• ISTIITIUN Wl·L !F s~~rr(JN vEt~UTY FL666r;AY ~cb88~AY U!FF -:R-:NCF_ 
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• ***************~*~***********************{~***********~ *************************************** • * WATER SURFACE FROFILES * * u.s. AR~Y CORPS OF ENGINEERS * 
:iiiiil;, I * UPDATED APRIL 1980 * * 609 SECOND STREET, SUITED * (a),•_,; 

r-<> VERSTON0f7K VEMBER7-97~-------------,,--------------------~--',,HE RYDRO['(Yffl C ENG fNEFPTN'G-CTITTE"R'TI 

~ I " * * DAVIS, CALIFORNIA 95616 * "!!I', 

r, -:-,,*4~-~~¾X-~-,n,-~-!, gi ,!-f.i-.,-I¼%~., ,,¼-}; :~ ;}i/+,..,-=* ** * *.,., * *: : * * ! ~ *~ 1* :ft2;; ~ ¼2 ~*! ~!~1 * ~:~;; ~ ¼ 2 ~* ** * **: 
•j 

• 
• 
• 
• ~· 
• 
• 
• 
• 
• 

,------------------------------------------------------------------------, 

X X l\l\llXXXX xxxxx xxxxx 
X X X X X X X 
X X X X X xxxxxxx xxxx X xxxxx xxxx 
X X X X X 
X X X X X X 
X X xxxxxxx xxxxx xxxxxxx 

MESSAGE 

*" HEC-2 MESSAGE ** 
'------------------M'--'-Aco...c.Y_,,_1,,,3_-_---"THE pJ@NO_ARJLVERSJ_ON OF HEC-Lt!AS BEl:.N UPDAI_E TO H.'...C.Ul!:l_,,,. _______________________ ...J 

MOlJ1 A'fl~N 54 AND----e:-RRDV-CORRECTION 04. oocu~tNTATION 
DESCRIBING THESE CHANGE ~ILL BE FURNISHED TO PROGRAM 
USl:.RS IN JUNE. PLEASE CALL AL MONTALVO OR RICHARD HAYES 

---------------------~A~T____,_(~f~T~S~l____,_4~4~8~-~2~1-"--05 IF YOU HAVE QUESTIONS REG..ABJl.ll,LG_l_!j_E~E CHAN~~~-------------------

SUMMARY OF MODIFICATION 54 

• tLEC-2~u.r..e..ur HAS BEEN MAQE MORE READABL_~ 
BY THE ADDITION OF A PAGING ROUTINE TO CONTROL 
PRINTING AND PAGING. THE ROUTINE ALSO 

• : PROVIDES r, PAGE NUl'-IBER AND DATE AT THE TOP OF 
L,_ _______________________ EAC.l:LJ?A.G.L_Q.L_QU.I.E.U.J_. TH IS E NH ANCEME NT As 

REQUESTED 8Y THE FORT WORTH DISTkICT. 

• 2. THE PROGRAM WILL NOW AUTOMATICALLY CALCULATE _______________________ ____JFLQ_Qj)....J:iA.Z.A..~O__EA~T.QRS EOR STREAMS Wh!CH PEQ1~1~InR~E ________________________ _ 
~ULTIPLE FIA ZONES. 
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3. THE CHANNEL IMPROVEt,i,ENT (Ct-,It.1P) RQL}T!t::JE !j~S 
BE E.1\1 ENH ANC l;Jl I.0. .... 2.B.illLl.D.E..J..1:i.!'-E.,...,._C~APf',,A~•J ~'½'!cf '"--,',-.t' '-1a" '.-.--cl-'*.-c ",;,------------------------------, 
MODEL PILOT CHIN~ELS, TO FILL THE OLD CHANNEL 
AR~A PRIOR TO EXCAVATION, ANO TO CHANGE THE 
CHAN~EL REACH LENGTH. 
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C 

T2 
T3 

s--Sl:W't7TTTITT;NSRTP,-JACRSO trCOONTY , t"• I CRTC,A 
10 YR LEVEL 
GRAND RIVEFI 

[1--rCl-lE CK H,Q NINV !DIR s~nn 

0. 2 a, o. o. 0.000000 

J2-NPP-O F lFLCl PRFVS X St.CV X SE Cfi 

1.000 0.000 -1.000 0.000 0.000 

CO CES--FOl<-SUl'l ITTIRY PRINTOU 
150.000 201.000 0.000 0.000 0,000 

MEff<tC 1-1VINS Q WSEL FQ 

o.oo o.o o. 939.160 0.000 

n~ llLLDC IBW CHNIM lTRACE 
0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0 .ooo 

c:3-VAVIl\~[I: 

5-CPRKI NOti-SET * .,-,,...-.,-,nn.-Rt O OE s T E trsrcrro N NUMRE.RS ******** • 
• 
• 
• 
• 
• 

-10.000 -10.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
NC • 0130 .080 .045 .100 .300 o.ono 0 .JLQ 8 0 ._QJLQ Q...JLO 

[:' 5. (f,O n··o-;-lJ o o 2 3,r-;-a~u~o ,?55.000 :nro~-;-o o o 255.000 o.oo 0.000 0.000 
O.OIOO 7.100 7.100 7. 100 7.100 7.100 1999.000 2070.000 0.000 

--E.T 
I .800 6~~700ll~O 0 2047.ooo .ooo 0.000 0.000 0.000 0.000 

GR 9c0,31DO 171<,.000 955.500 1743.000 951.500 1759.000 948.400 1775.000 944.500 
GR 94 0. 1100 1809.000 940.900 lilll.000 941 • 100 1830.0CIO 940.700 1841.000 940.600 
GR 940.0IOO 1es9.ooo 939.900 1B81.000 939.800 l~B-f.10 ~_3+.-7_() o l.2_5_9_.J)Jl 0 93.2..,_3() o 

[liR 
9 J'9~10'0-----Z.U-Cl:r.-O O 0 931,;-Tu-o 2005.000 931,;-Too c O O .- J 0 93 .100 2009.000 935.800 

GR 935.SIOO 2017.000 935.700 2023.000 936.700 2028.0CIO 937.400 2035.000 937.700 
GR 938.500 204,6. 000 939.300 2047.000 939.700 2059.000 939.900 2oe9.ooo 939.]00 
GR 937.500 2099.000 937.200 2109.000 937.600 2 Ht.JJJIO 939.100 2.12.2..J)J) P 239-2.QQ 
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GR--9'4-r:-ro-o--zoT.,.--o-cro cr1+r::s-o o 2 o 1 a. o o o 942-;-s-o o z-o-,,-r-:-o o o 952. 1 o o 2 o 2-r-: o o o 952. 1""0'--'o'---20-2-z!o o o' _______ ____, 
GR 952.100 2028.000 953.200 2050.000 957.300 2100,000 962.300 2150.000 965.700 2200,000 

• GR 967.300 2243.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 

• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
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ij) <i) ., ...... BFT!JG~-SFCTHYl'TT-IWST RrA"Mr ACE BA!JGLEY RD 

Xl 3.100 0.000 0.000 0.000 34.000 34.000 34.000 0,000 0,000 0.000 • X2 0,000 0.000 0.000 0.000 0.000 0.000 1,000 0. 0 !l..0 0,000 o. o_o o 
~o-;tfoo v.00 • (f4" 0.000 .ooo 0.000 (J';(J(f(j o .-00 O 0.000 0.00-0 

• • -tl: a-8-8 27.000 2000.000 20cl.OOO 1.000 1.000 1.000 Q ,_QJ)_Q o. o__o_o 0. 00_0 
0.000 0.0-00 O-;(ftfO 0.000 0.000 0,000 950.000 950.000 0.000 • GR 960.300 1700.000 958.300 1721,000 959.600 1726,000 956.600 1750,000 953.800 1800.000 • GR 951.100 1850.000 949.700 1900.000 949,:,00 1940.000 949,100 1950.000 949.300 19A7,000 

GR 941.800 2000,000 941,300 2002.000 941.200 2JL()_4 , 0 0 O 9 4 Q..2_Q_O 2QQ7 ,JLQO 94Q_,_7_0 O 20 l O ._QOQ 
[][J9407!i-DO 2014,000 9-z+f;,-300 20T&-:-o7llJ 941.900 2021.000 951.100 2029,000 951.500 2037.000 • 951,500 2050.000 953.200 2066,000 954.700 2081,000 955.600 2095,000 956.200 2100.000 • 961,500 2150.000 965.200 2186.000 0.000 0.000 0.000 0.000 0.000 0.000 

E O ,JLOO 0.000 o_. ooo 0.000 O_._Q.ll.O .400 0,JLQ0 ,QQQ Q._ooo Q..Q 

• Xi 3.300 0.000 0.000 0.000 20.000 20,000 20.000 0.000 0.000 0,000 • NC 8-:-8-8 8 8: 88-8 o_._QQ o 10 
0 :-~-s-8 _000 O ,_OQ O Q_,J)_O Q D . .._o DO 0 .J)_ 

' jET 0.000 0.000 7. l O 0 1985,000 2050.000 0,000 0.000 " ;;. • VALLEY SECT I 0!',l D , 
2050,000 2600.000 3500.000 4100,000 0.000 0.000 0,000 !• Xl 4,000 14,000 2000.000 • r,R 962,000 1eoo.ooo 956,000 1880.000 950.000 1950.000 947.500 1960.000 944.800 2000,000 

'.l GR 944700 2010.000 9't,L • .50 o 2._0 20,000 941 ._aoo ffi-8-:-8 g ~ 941 ,BOO 2 o 4 D_,_o_o o 946,_700 2 O 5 Q .JlJl.! 
~ <,R 94 lj. 3-o-o--2Too.-ouo 952.000 2 13-0-. -oo 0 956,000 960.000 21eo.ooo 0.000 0,000 ;. QT 5.000 90.000 180,000 215,000 265,000 215.000 0.000 0.000 0.000 0.000 • 8 E. T 0.000 0,000 0,000 0.000 0.000 l. 40 0 0.000 0.000 0.000 0.000 
s 

• X 1 4,500 13.000 2000.000 2050.000 2200.000 1200.000 2200.000 0.000 0.000 0,000 • GR 955.000 1460.000 950,000 1520.000 947.200 1550.000 945.800 1580,000 945.800 2000.000 
GR 942.700 i!.._010.000 ~~-~-:{-8-8 2020.000 942_._5J)_Q 2 O..J..Q.... QO O 942 ,..a,QQ 2040.QOQ 946,_700 205Q,OQ 

~R 
.:,-4-1,-;ro-o--2 1:<-0-0 • o o o 27T€0. 000 9:,5.000 '.fooo. ooo 0,000 0.000 0.000 0.000 

• T 0.000 7. l O 0 7,100 7. l O 0 1.100 7.100 1970.000 2070.000 0.000 0,000 • Xl 4, 8 o-o 15.000 2000.000 2051.000 12 0.000 2000.000 1375.000 0.000 0,000 0.000 

• C,R 955,000 1250,000 950,000 1710.000 945.800 1750.000 945,800 1995,000 946,800 2000.000 • GR 943,000 2010.000 943,000 2020.000 943.500 2025.000 943,200 2030.000 943,800 2040.000 
GR 94 5-:-8-g-g----2_o_5_8-:·8 g g 946 ,_2_Q_Q 2 051_._0_0_Q_ 94_Q..2,0 0 2190.000 950 .... 0 .. Q O 2 2.0_Q_,Jl.O 0 951..Jl.Q o 

225~-::: 
~c 0,000 .300 .500 0.000 0,000 0.000 0,000 

• I • X I 4 • ..2,.Q_Q 42,QQQ 2..QQQ_.J)_O 0 20:ll_,J)_Q O 1 s.o..._o_o o s o..._o o o 1 I 4 .Jl.Q Q_,_QQ 0 0 . ..000 
XJ 10.000 0.000 0.000 0.000 0.000 0.000 0.000 950.600 950.600 0.000 

• GR 965.500 871.000 963.000 1031,000 961.400 1135.000 960.100 1242.000 958,600 1348.000 • GR 957.500 1452.000 955.700 1556.000 953.500 1659.000 951.800 1760.000 951.200 1860,000 

[GR 
95 O.,Jl.O a 15Ji..Q_,_Q_Q_0__ _2,5_0_,_ 4 O 0 19.Th,JLOO 943 .. ...6.0 Q 2000.000 943,500 2 n n 2..._n_o..o '43..AO O 20 a :i all o o 

• • 
• • 



• ,~1 
''!!!1/ I GR 943.400 2006,000 943,700 2009.000 944,100 2012.000 944.300 2013.000 944,600 2019.000 

81/01/12. 11.50.37, P GE 

L_GR 94 4. 4 o o 2 o 20 , o o o 9 44 .__J_O o 2 o 2 2 • o o o 9 4 4 • ..,2,:..iol-lo1-_----j,:;Jo11a2,;,sµ.., o\?-o~o __ -----k9•::t4~4_. • .,.s-l/o-,,oc__ _ _,,2;..;0~2c,;s:u.'-\o?.Jo?eo?-_-c2~4:;;:4~. q~o *o __ .;;,2~0.,,,.,3 o.•L\L\!-l!---------J 

i m!l 94S-.-s-oo zorr:o-o-o 9So.4<ro-~2·0-,.-g-~o~o~o----s9"""so.400 .d,5a.ooo 950.300 2146.ooo 950.aoo 2249.ooo 

• GG'B 950.800 2475,000 951.300 2529,000 951,400 2657.000 951.700 2752,000 952,100 2847,000 
n 952,700 2S44,000 952.700 3000.000 952,700 3100,000 952,700 3200,000 952.700 3300,000 

GR 95 2. 7 0 0 34 0 0 • 0 0 0 95 2. 7 0 0 3 5 0 0. 0 0 0 0 "'-lOHOHO!---___ O~. O~O;,..i;.O ___ __,Q_,'-\Q!-10,-.jO,!-___ o'!-._. '!!-Ql?Ol?O ___ --',!o'-"•~O~O~Of--------los-'. G_O_Q,__ _______ _, • 4(:1 o.oo 0.0-00 .024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

~-- ~ o o o o. o o..Q'--_~o .JLQ o Q..Q o o 1_._Ql10 ___ --;1,....~o!-'co,~o!---___ 1,!,-L. o,,,_o,,,_o ____ ~o .•. _.ou.ou.o,__ __ __,o"".~o"'o"'o~ ___ Q • ._,o,.,ocuo\!_ _______ __, 
co!-o-o·o 0.000 0.000 0.000 0.000 0.000 0.000 950.600 9so.600 0.000 

• 
81 42,000 871.000 965,500 0.000 1031,000 963.000 0.000 1135.000 961,400 0.000 
8T 1242,000 ~60.100'-~~ 0,000 1348,000 958.600 0.000 1452,000 957,500 0.000 15S6,000 

• T 2002,000 952.000 946.000 2003,000 951.900 947,600 2006.000 951.900 949.600 2009.000 [1
61 95 5-:-6·&8--1.,68-:-8-88 

1
~~-?-:"'9-8-ll'----~~l:1~8:(-----,1,..,9""'18-: ggg 1 

ey~~:g88 ~g6 :288 2008:~gg 
1~~~:'-'8'-'8'"'8"'----@2.~.,,t·c.1.u1J.li--------~ 

T 951,900 '149.600 2012,000 951,900 , 947.300 2013.000 951.900 944,300 2019,000 951.800 

-}--2-g~~ :-8~ 2€~-?-:~ gg ~~1: ~gg 263~-5 gg 28§f =~'-"8'-"8'---~~z~i: 1g'!,g---cac2~z~~-/,r~:~&-';8'1!2'----'2'-,g½§'"'=y'-':ug~g!-'g~--~;!-2?-s~1 : ~gg 26~§:-'-oU.oLLo'--------~ 

• ~i 956:588 241g:i88 2 ~~g:ggg 956:888 2i~~:5gg 2 ~iy:ggg 958:588 z~s~:888 2 ~~?:288 958:ggg 
, 17~t--2~§-~-:-~-8-8 .,2 b-:-6-8-8--J 1 o 8-:~-&8 2-~~~ :~88 95 ff: A88 3208: ggg 

2 §~~ :t2!!-8---"'9 ...,s~a· :¾8'-'-8'----3-3_0...Jg,_,: ggg 
1 8~~-- 10 o 

~ a BT 0.000 3400.000 952.700 0.000 3500,000 952.700 0.000 0,000 0,000 0,000 v' 
W Xl 5.100 0,000 0.000 0.000 40.000 40.000 40.000 0.000 0,000 0.000 

"2 o • o o o, ___ ,._o ~· o o~o ___ ~o~. o .o~~o ___ ~o_..~o-i:o-i:o ___ --;ao:-"-. o o~o ____ ;s-o ,J)_OJ), ___ __,L.Jlll_O~--~~,.Jl o,,_o,,_ __ ~o .Jl0u,Oc__ __ --1co ._!l_o _________ ~ 
·v.o-O"U ,000 0.000 0,000 O.ooo 0.000 0.000 950.600 950.600 0,000 

• 0.000 0.000 .045 0.000 0.000 0.000 0.000 0.000 0,000 0.000 

s.zoo 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0,000 

• 
X3 10,000 0,000 0.000 0.000 0,000 0.000 0.000 950,600 950,600 0,000 
fT 0,000 0.000 0.000 0.000 0.000 1.400 0.000 0,000 0,000 0,000 

• 
• 

XI 
NC 

5,300 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
.100 

100.000 
,300 

VALLEY SECT I ON __ F_N_E=-Ac.R_Oc_c..U_T_L~E_T_F_R_O_M E!P.J)WN' ~- 1,._~_KE 

100.000 
0.000 

100.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

x 1 __ 
9

~g_._o_o_
0
o __ d-.:t-_0_QQ.__ __ 2..Q {)_Q.._o_o 01 __ 2 o 21_._o_o'...;01----'4"!2""'0,,.,o ,_QJ)J_',?o __ 1fill0._. o,,,_o!f'o,,,.__-"45Q..0_,,~0~0~01---~~o!'-.JJ,-'-ou.o,__ ___ o_._o_o"-o"-----\L>-"-"-¥---------

e ~~ i21:iig lijI:888 §i¥:izg ltii:888 i1~:izg l~1ij:888 ~t1:~i8 I~iY:888 ~1i:§~g l~t?:ggg 
I GR -~.oo s~o.ooo 950.000 bOo.ooo 945,300 1000~000 945.100 1200.000 946.100 1350.000 

GR 946,710 J.577,000 945_.5.00 1_99-'t,,_OOO 944.860 (;J)_00.000 944~7.llO Zo..o.z..ooo 944~ . ..,,4c:,9cu0 __ 2c..c0.0A...Jl.fr_~-------~ 
GR 944 ;35""0--2006·.-ooo 944.}TO 2008.000 944,130 2010.000 944,150 2012.000 944,150 2014.000 
CcR 944.420 2016,000 944.510 2018.000 944.960 2021.000 946,010 2060.000 947,250 2367.000 

• ~R 947.200 2665.ooo 950.000 3490.000 955.ooo 3500.000 0.000 0.000 0.000 0.000 
i:.J 0.000 0.000 0.000 0.000 o._ooo 0.000 0.000 o._o_oo 0.000 Q-JlJl~0,,__ _____ ~--

• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• hEC2 RELEASE ·CATE.D r--ov 76 UPDATED APR! 1980 
ERROR CORR - 01,02,03,04 1 

* *** **~*-*~*~*~*~*~*~*~*~.,~ .. ~ .. ~ . .,~.,~.,~*~*~. ~.,=.,~.,~.,~.,~ .. ~*~ .. ~.,~.,~.~, *~. *~*~*=*~* J'J, * * * *** ·U* * 

1 
... .!.:"~~7H:I.~n¼~ .. Tu,}Si~}iWi¾~--!~ *.~, .. ~. ~.,=..,~..,~.,~ .. ~ .. ~.,~*~*~*~*"'*~*~*~,~-,----------------------------------------------, 

• L1 I _____________________________________________________________ _ 
T2 

• T3 

Jl ICH!;CK H,Q NlNV IPJP STRl MET.RIC HVINS Q WSEI FO 

• -10. ., - . o. 0. 0.000000 o.oo o.o 0. 939,730 0.000 
J2 NPRCF IFLCT PRFVS XSE:_CV X SJ.:_CH Fl'! LLD..C IBw C.l:lli.1 M I T_F_[\_C.F 

• 2.000 0.000 -1,000 0.000 0,000 0.000 0,000 0,000 0.000 0.000 

••• " 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I .,, 
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'i;C 
PAGE A 

• HEC2 RELEASE CAlED NOV 76 UPDATED APRI 1980 
ERROR CORP - 01,02,03,04 i il-~~-d•iHF**************'~·U**************i"****** 

MQ.lU.EJS.A.I.tON - 5_0J._5_1..LS..2..123.....S!.:4L_._, ______________________________________________________ _, • I" .. *"'" .............................................................. .,, .... ., .... "*"*" 
L..._Tl ________________________________________________________________ ____, 

T2 
T3 • Jl !CHECK 

• [J,.,2~-1.N,.c;...c;,.,,~"-; __ 

• 
. • :• z 
a 
" • 
§. , 

3.000 

Iii\ Q 

4. 

I_FLC T 

0.000 

NlNV !DIR STPT 

0. o. 0.000000 

PRFVS XSECV XSECH 

-1.000 0.000 0,000 

MEIR.JC HY_INS Q WSF.:J FO 
o.oo o.o 0. 939.880 0,000 

Fl:, ALLDC I!:lW Ct:lt, HI ITfil_CE 

0.000 0.000 0.000 0,000 0.000 

, '------------------------------------------------------------------------------' 

• 
• 
• 
• 
• 
• 
• 

• 
i 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• __ 8~1/01/ l~,--Ll .5"'0,_, • ...,3,..7,...,.,._ ______________________________________________ ...J:'..B!.1.t._ _ _::i. _______ 
7 

*' 'IL--,-,*~*=*=*~*~*_*_*_*._*_*_*_*_*="=*=*= .. ~*~ .. ~ .. -.,-*-"_*_*_*_*=*=*-.. -.. ~*-.. -.. -.,-.-,*-,-~.,-*=*=*-*-*~*-*_*_* ______________________________________________ __, 

.l hEC2 RELEASE CATED NOV 76 UPDATED APRI 1980 
ERROR CORR - 01,02,03,04 

; MQl)_lFLCATION - so_._~L_~2..t.5 .. '.h-5~4L., ______ ~------------------------------------------------, • I ;; ............................................... **"* ** .............. "" .............. * .. .. 

• 13 

,LL_J_CJ::!LC"""'K __ lM,,_ __ __,N_,.I NY 

• [ -10. 
42-lli'..RQ,_._F __ __.I E.LC T,...__ _ __,_p RF VS 

s. o. 
l.Q_._I,.,_ R __ ~S~T~R~I---~ 

o. 0.000000 

X"'fCV XSFCH 

METRIC HV .. INS Q wc:E! FQ 

o.oo o.o o. 940.470 0.000 

FN Al I QC I B1~ CHI\TM TT~c_ 

• 15.000 o.oou -1.000 0.000 0.()00 0.000 0.000 0.000 0.000 0.000 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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NOTE- ASTERISK (*l AT LE.FT OF CROSS-SE.CTIUN NUMBE.R INOiCAJES ~ESSAGE IN SUMMARY OF f:BRQ~~L)-S--T----------------------~ 

GRAND RIVER 

SUM~ARY-PRTNTDUT--,AcCr-7 

', 

~-----"'-SE=-=C~N=O __ --'-'X~L~C~H'---__ ELTRD ELLC ELM IN Q C_l,,I_S_E_ __ ~CR I WS E G 1 OK<><; VCH AREA , __ QJ.~K~-~ 

.BOO O.OO 0.00 0.00 935.50 170.00 939.ln O.OO 939.21 10.95 1.80 94.66 51.38 

.800 0,00 o.oo o.oo 935.50 230.00 939.73 o.oo 939.79 9.64 1.89 124.4I 74.09 

~-----':~e-g-g---8~ g gg: 8·0/i-----&:._,g,_,gc--~~~-~: ~-----;~~-5-:-}8'----.<.~_,,,2t:¾9 g: g g ~~-"'-§~~c:!----+g :-~-i?-,!----~l :·~-1---176.81 115.91 V. • 9 o o es.oo o.oo o.oo 936.80 110.00 939.26 o.oo 939.46 s1.91 3.59 

134 • ..9_2._____a_L•l~ 

47.42 23.58 
~----~•c.,..900 es. oo ___ -;;o .• o"'o,,__ __ _,,_o~•..-o.,.0 ___ 931,. 80 230. oo 9:t<h.BO o. oo _ 940. o J fr 7

0 
_._ag2 3. a_s.,._ _ _____,,-; 

.90-0 es.all .oo o.oo <D0:-€0 2-s-s.oo 939.94 o.oo 940.20 J 1" 4.lD 

.9oo es.oo o.oo o.oo 930.80 300.00 940.48 o.oo 940,74 41:be 4,06 

;; 

• 
5 9 -..2..? 3_3..._?._f, 
62,18 35.78 
73.89 46.47 

1.000 1.00 942.20 _____ ~9,,_4-;.c0.8._o,..--__ 930.80 110.00 939.2._6 o.o.,,_o.,__-.93.2-.~ 1_2_.34 3 •. s,,_1,,,__ _ __. -----;-o-oa-----;-a-o--94r.zo 940.so 9~o 2-:30.00 939.-80 o.oo 940.03 12oll3 3,89 
1.000 1.00 942.20 940.80 936.80 255.00 939.94 o.oo 940.20 12.79 4.10 
1.000 1.00 942.20 940.80 936.80 300.00 940.49 o.oo g40.74 10.87 4.06 • I I 

".t64 48,38 
5 • f? 66. :JO 
62.24 11.?q 
73.94 90.98 

--;-ro-o cS.Oo 942.20 940.!lO 936,80 170.00 939.30 0.00 939.49 I J.70 3.50 48.51 49.70 
1.100 2~.00 942.20 940.80 936.80 230.00 939.84 0.00 940.06 ll.59 3,84 
l.100 25.00 942.20 940.80 936.80 255.00 939.98 0.00 940.24 12.29 4.04 
1.100 25.oo 942.20 940.80 936.80 300.00 94~ P,Jl..O 940_.-7_7 10.5s 4~0.~2 __ ____,_ • 59.95 67.<:;6 

63.12 72,73 
74. 6_5 9_2_,_2 l 

• 1,200 1.00 0.00 o.oo 936.80 170.00 939.31 0.00 939.50 48,34 3.Sn 
lo200 loOO o.oo o.oo 936.80 230.00 939084 o.oo g40.07 46.i2 3.83 
1.200 1.00:-----;;o .• oo o.oo 936.80 2ss.oo 939.99 o.oo 9~.24 48.__ltf, .,..,,0:--:,4 __ _ 

• 0-0---7.--;-o-o c;crn o.o 'l'3t,;Bo Joo~1rn 940-;-s2 o.oo 940. 11 40.38 4.02 

4cl.54 24 .45 
59.98 33aR7 
6_3, 14 36 ._6_J 
14. 68 4r.21 

• 1,300 30.00 o.oo o.oo 937.00 170.00 939.50 o.oo 939.64 33.72 2,90 58.67 29.?8 
1.300 30.00 o.o.;_.o ___ o_.oo 937.oo 230.00 940.06 o_._oo 940.?0 28.10 3.Jl..2,... __ -x-< 

Q
-;-JO-o ~-0.0-0 O,Cf O.Oo 93t.OO 2'55-;;l)O 940.cJ o.oo 940.38 28.--68 3.12 

• .3oo Jo.oo o.oo o.oo 937.oo Joo.oo 940.75 o.oo 940.89 22.24 3.oo 

.800 4Soo.oo ___ o.oo ___ o,_,.'""'ocxo __ ,..939.90 1_10.00 944,J17 o.oo 944,12 4,7J 1 .67 
--;-s-011--4soo--;-(fo o.1ro o.oo 939-;i:ro 230.00 944.67 o.oo 944.12 s.10 1.91 

76.~l 4~.....9._3 
81. 4 4 ,nl~ 100.04 63.nl 

i l J_,.5...3 78 ._1f, 
37 .4 2 101.88 

• 
1.800 4500.00 o.oo o.oo 939.90 2ss.oo 944.90 o.oo 944.96 s.20 2.00 
1.soo 4500.00 o.oo o.oo 939.90 300.00 945.24 o.oo 945.31 s.s4 2.11 

147.60 111 .86 
167.05 127.42 

• 
• 

• 

• 
• 
• 
• 
-• 
• 
• 
• 
• --
• 
• 
• 
• 
•• -
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·i> SECNO XLCH ELTRD ELLC F.LMIN Q CWSl:L CPIWS EG lOK*S VCH ARE/I .OlK <i) 

•i • 00 ro-u.o- o--;-oc o. ou q·3·g:-90 170.00 944. 12 o.oo 94Zi717 5.59 l. 65 103.22 7°1,Q3 
1,900 100.00 o.oo o.oo 939.90 230.00 944,73 o.oo 944.78 6.69 1,93 118.88 88.91 • 1,900 100.00 o.oo o.oo 939.90 255,00 944,96 o.oo 945.03 7.08 2,04 124.99 95,RO 
1,900 100,00 0,00 o.oo 939.90 300,00 945,30 0,QO 945,38 8 .J)J 2,24 

133~--~ 

• 2.100 23.00 946,30 943.20 939.90 170.00 944,22 0,00 944,26 1,03 1.61 105.72 167,79 • 2.100 23.00 946,30 943.20 939.90 230.00 944.92 0,00 944,97 1. l 7 1,86 123.94 212,86 
2.100 23,00 946,30 943.20 939.90 255,00 945.~ 0,00 945.~7 l • i::. ~4 L3 l. 41 232_,J_5 .:: • roo ,:3-;no 946,JO 943.20 939.90 Juo.oo 945. 6 0,00 945. 2 r-;:, o 2 0 l4"3.o4 2o3,04 

• 2,300 100.00 o.oo o.oo 939.90 170.00 944.24 0,00 944,28 4.00 1. 58 120.31 84,96 • 2,300 100.00 o.oo o.oo 939.90 230,00 944.95 0,00 §/4~-;-~-$ 4,06 1,78 150.11 114,1'8 
~z;-:roo 100:-00 tJ.-o-o o.oo 939.90 255.00 945.24 0,00 3-;-9e 1, 84 16T..68 12,.-F\:=J 

• 2,300 100.00 o.oo o.oo 939.90 300.00 945.70 o.oo 945,75 3.83 l. 91 213.13 153,30 • ~: }8-8 625,00 o..,,_o o o.oo 940.00 178:fO 944.40 0. Q_Q 944,42 1 ...... 3 .. 2 -~2 ~i-8-:-gg-..-~-}~ : g j 1,zs-:-0-0 .oo o.<fo 9,;-o-;o~o 2s. o-o 945~Tl o.oo 9457"i2 1 • 1 • 7 

• 2.eoo 625.00 o.oo o.oo 940,00 255.00 945.40 o.oo 945.41 l , l 0 ,98 378,84 243,16 • 2,800 b25,00 o.oo o.oo 940,00 300.00 945.86 o.oo 945,87 1,03 l , 0 l 440,14 294.98 

~ 
,::,91)0 ,~.00 O,od 0-;o1) 940, 70 17u.OO 944,39 o.oo l 1~56 2.4 7 68.94 50,00 ,,. 2,900 75,00 o.oo o.oo 940.70 230.00 945.08 o.oo l l • l 6 2.75 83.53 68.R6 • 2,900 75.00 o.oo o.oo 940.70 255,00 945.36 o.oo 10,91 2,85 89.47 77,?2 

,! 2,900 75,00 o.oo o.oo 940.70 300.00 945, l .o 1 4 .04 98,81 91,1 • 

• 3.000 1.00 950,80 949.40 941 , l 0 170.00 944.37 o.oo 944,49 5,45 2,81 60.46 72,Rl • 3.000 1.00 950,80 949,40 941.10 230.00 945,07 0,00 945,21 5,48 3.06 75.05 98.?8 
3,000 1.00 950.80 949,40 941.10 255.00 945.35 o.oo ~§-:~9 5 .• 4 7 3.. • ..L5 8Q. • .!l_2 l Q9. Q.4 

• o-o·o J---;QO 950,-ifO 949.40 941,10 300.00 94<:,;;.,-9 o.oo 5,64 3,32 9-0.33--126~ 

• 3,100 34,00 950.80 949.40 941.10 170,00 944.39 o.oo 944,51 5.34 2,79 60.91 73,59 • j: l-8-0 34,00 950.80 949.40 94Hi0 2.30. QQ 945 ._o.1 o.oo 94S,23 5...39 3 ... as 75...49 9Q, 
3-z;-;-0-0 9:,0.80 94°"9:40 941, 0 255.00 945.3 0,00 945,52 5.39 3,13 8 I .43 109,84 

• 3,100 34,00 950.80 949.40 941,10 300,00 945,82 o.oo 945,99 5.57 3,31 Q0.77 127. l 4 • 3.200 1. 0 0 o.oo o.oo 940.70 170,00 944.43 8-• 00 94~.52 1 L~°"94 2..,4 .. 3 69,90 5J...o .. l..7 
3,200 1:-01:i o.oo o.oo 9-Z.O--;TO 2TO.OO 945,13 .oo 94'. -.-24 10. 4 2,72 84,49 70,19 

• 3.200 1.00 0,00 o.oo 940.70 255,00 945,41 0,00 945,53 lo.SJ 2,82 90.43 78,Au • 3.200 1.00 o.oo o.oo 940.70 300,00 945,85 0,00 945.99 IO_, 49 3,01 99.79 92...:.._63 

3,300 20.00 o.oo o.oo 940.70 1 70.00 944.46 o.oo 944,55 10.09 2.34 T9.:l7 5-:l,52 

• 3.300 20.00 o.oo o.oo 940.70 230.00 945,17 o.oo 945,27 9.50 2.58 99.82 74,64 • 3,300 20.00 o.oo o.oo 940.70 255,00 945.45 0,00 945,56 9,22 2,66 108,40 83,99 
3 • .)_O 0 20.00 Q_,_o o o,oo 940,7Q 3..QQ.. O 0 945 ..2-1 Q,QQ 94() ..... o 2 9 ,Jl.3 2 • ..al 122_.44 

99,itJ 

• 4,000 «100.00 o.oo o.oo 941.50 170.00 945.93 o.oo 945,95 1,70 ,98 181,ll 130.43 • 4,000 ... 1 0 0 • 0 0 o.oo o.oo 941. 50 230,00 946.62 o.oo 946.64 1,71 1,09 230.93 l7S.Q8 
4 • 0 .. 0 .. 0_.lt.LO .. O • o o o.. ... o o.. ... o .. o 9.4.1.,..50 ?..5.5., .. 0.0 946.89 o.oo 946,9] I • 1 Q I ,..13 2.5.2... Q 0 19...5.., R 
4,000 4100.00 o.oo o.oo 941.50 300,00 947,32 0,00 947,34 l. 66 1 • 1 9 294,47 233,1)4 

• • 
• • 
• • 



• • &.l.L1LLL.l.2.... __ LL,-5L_3_7 

• SECI\O XLCH ELTRD ELLC ELMIN Q C\,SEL CR!WS EG lOK<>S VCH ARfA ,OlK re) 

•i 
4,~00 2200.00 o.oo o.oo 942,50 90.00 946,20 o.oo 946.20 .65 .54 310.72 1 11 • 75 
4.500 ;:200.00 o.oo o.oo 942.50 180.00 946.8f o.oo 946.87 .63 .60 760.0l 227.?l • 4.500 2200.00 o.oo o.oo 942. 50 215.00 947.10 o.oo 947.10 .51 .56 1058.78 301.84 
4.500 z_~o_._o o Q_. 0 O O.QO 942._. 50 265.00 241,48 o.oo 241.4E .33 • !±8 15~96 

!t5~LI 

• I 4,800 1375.00 o.oo o.oo 943.00 90.00 946.32 o.oo 946.32 1. 35 .10 141 .63 77.53 • 4.800 ]375.00 o.oo. o.oo 943,00 180.00 947.00 o.oo 94 7. 02 2.23 1.04 209.10 120,f,7 
4,flQQ L3_7_5_._o o o_,oo o.oo 943.... 00 215.JJO 941-•. 22 o.oo 9!±1 L2!f 2.!±5 I • 1 !t 23_]_,. 2 I J 3L4 
4.800 1375.00 o.oo o.oo 943. 00 265.00 947.57 o.oo q47,59 2,55 1 .24 265.99 165.!'9 

• 4.900 114.00 o.oo o.oo 943.40 90.00 946.33 o.oo 946,36 5.57 1.31 68.53 • 4 ,90_0 l!t.,Jl.O Q_, 0 Q o_._o o 943_.40 l8Q.QQ 9!±1,02 0 ,Jl.Q 94 Z .Jl.8 9,02 2. Oil 8 9 • .EJ 
4.900 114.00 o.oo o.oo 943.40 215.00 947,24 o.oo 947.32 10.07 2.22 96.73 

• 4,900 114. 00 o.oo o.oo 943.40 265.00 947.59 o.oo 947.68 10.76 2 .4 7 107.SO • ",QQQ I ,.Jl..O 95.fl,.3 Q 9.5.0... 4 0 9'.c±3,40 20 ._oo 946.... 13 o.oo 946,31 4.A9 ~7.2 52.2. 
5,000 1 • 0 0 950.30 9:,0.40 943.40 180.00 946.99 o.oo 947.12 10.52 2,81 64 .12 55.SO 

• 5.000 1.00 9~0.30 950.40 943.40 215.00 947.20 o.oo 947.36 13.lA 3.18 67.52 59.?l • s.ooo 1.00 950.30 950.40 943.40 265.00 947.53 o.oo 947.74 16.89 3.66 72.45 64.49 

~ 5,100 40.00 950.30 950.40 943.40 90.00 946.34 o.oo 946.39 4,44 1.12 5?..41 42.70 
N 

5,100 40.00 950.JO 950.40 94J.40 180.00 947.04 o.oo 947.16 10.26 2.78 64.77 56.1LJ u. 5.100 40.00 950.JO 950.40 94J.40 215.00 947.26 o.oo 947.41 12.83 3. l 5 68.25 60.02 • ~ s.100 4 0 • ...Q 0 95..Q_._30 95..CL. 40 94~ 265 • O!l 947,60 o.oo 9ft.]_. 8 l L6.,, 40 3.6] 73.-.5 65,!t< 
~ , ~- 5.200 1. 00 o.oo o.oo 943.40 90.00 946.37 o.oo 946,40 s.22 1.29 69.87 39.39 • 5.200 1. 00 o.oo o.oo 943.40 180.00 947.12 o.oo 947.18 8.02 1.93 93.10 63.56 
"' 5.200 1.00 0 ._O_Q o.oo 943_.40 ~-~:-8~ ~Y.31 o.oo 941-.4!± a • ..1.1 2.13 JOO.A!± 7 z 
~ ~2-0-0 ---;-oo o.oo o.oo 943.40 94 • 76 o.oo 947.84 9. I 5 2.35 112.86 87.AO 
;. 

' 5.300 100.00 o.oo o.oo 943.40 90.00 946,42 o.oo 946.44 4.23 1.18 85.18 43.75 • 8 5,300 100.00 o.oo o.oo 943_. 40 1 a_o_,_o o 947_.? l o.oo 94 7 • .?5 6, .. 0_7 72 1;, I .43 J.. 11 • 5"".-i-o-o 100.00 o.oo o.oo 943.40 215.00 947.47 o.oo 947.52 6.48 1.87 134.58 84.44 

• 5.300 100.00 o.oo o.oo 943.40 265.00 947.87 o.oo 947.93 6,62 2.04 155.18 102.9e • f.000 ~500.00 o.oo o.oo 944.13 90. 00 946 • .fl_ 7 Q.OQ 'ft6_._6 • ...1...9 25 967.!~ ~~f:-g-e r.u-o-o--1+501J-;-o o 0, tfO o.oo 944.T3 -s-o-.-o-o~r. 4-2 o.oo 947.42 ,13 ,24 l 93 f ~ 

• I E.000 ~500.00 o.oo o.oo 944 .13 215,00 947.67 o.oo 947.67 .11 .24 2388.66 651. 71 • E.000 4500.00 o.oo o.oo 944. 13 265.00 948.05 o.oo 94f-.OS .08 .22 3158.74 924.42 

• • 
• • 
• • 
• • 
• • 



• 81/01/12. 11.50.37. 

GRAI\D RIVER 
ITTil' ARY PITT~OU11AB"[i:---n::-"n-----------------------------------------------------' 

• 
.~ 

'r----~S,,,E"'C~Nc,eO ___ ,,,_G ___ _...,C,_,W:,._,S,.,E"-'L~--"D'--±I:.c.F__,,Wc.,,;S:.c.P __ ,,_D;,__l,__F,,__WS,LXc,__ _ _,D"""I'--'F_,r<,_,W.,_,,S,__ _ _,T..,,Ou..PJJWuI""D'----"'X-"-L-"-C~-------'-----------------------, 

.eoo 110.00 939.16 o.oo o.oo o.oo 43.66 ~.oo 

.aoo 230.00 939.73 .57 o.oo .57 64.50 o.oo 
~----~·so o __ ,25 5. o"'o __ __,,939. 8e,---~·. 15,----------;o. o_o,__ ___ . ._:z,..,2 ___ 1,.,_,L.,-;o"'o,___ __ -¥0--'--¥0-¥0 _________________________ __, 

.s-o-o :r<fo.oo 940-;-4, .scJ o.oo 1 .Jt 11. oo o. oo 

• ,9oo 110.00 939.26 o.oo .10 o.oo 21.50 85.oo 

• 
,900 2_3_(). 00 933_,_8~--~• 5,-_4;.------• 0 , 54 21._._!~ R!: !! .900 255.00 939.94 , 14 .06 ,6B 21.50 R

8
s
5 
.• _o

0
o

0 
,900 300.00 940,48 .54 .01 1.22 21.50 _ 

~----1 .• o_o o,,_ _ _,,,J. 1_o_._o o 932_._2f .,__ --~o ._o_.,,.__._ __ ~ __ o a o ._o_o L~, ,!-','----,!-"-''-"--------------------------~ 
1.000 230.00 939.80 ,53 .oo ,53 21.50 1.00 

• 1.000 255.oo 939.94 .14 .oo ,68 21.50 1.00 
1.000 300.00 94o.4s .54 .oo 1.22 21.50 1.00 

1.nro rTo-:-o~o ~30 o.oo .04 o.oo 21.50 25.oo 
1.100 230.00 939.b4 .53 ,04 ,53 21,50 25,00 
1.100 255.00 939,98 ,15 .04 .68 21.50 25.oo 

~----1o100 3 0 0 o O O 940 o 5~----~• 54 o O 3 1 P 22 21 L:LlL __ --"._;:L.L\l!J... _________________________ __J 

1.200 170.00 939.31 o.oo .oo 0,00 21,50 1.00 
1.200 230.00 939.84 .53 .oo .53 21.50 1.00 • 1. 2 0 o __ .25 5. o-xo __ ,._9s--39_ • 99 • 15 • 0 o,---r'c--s68 __ --!a-21_._5'-l!o ___ 1t--'.'-'.'-','---------------------------

• .300 170.00 939.50 o.oo .20 o.oo 30.48 30.00 G
-;zo-o :ro-o.oo g4u.52..-----.-F5-r4---~.o-o 1.22 21.50 1.00 

• 
• 
• 
• 
• 
• 
• 

.300 230,00 940.06 .55 ,22 ,55 32.78 30,00 ~:ro-o---zss-;-oo ~2~ • r .24 • 33.48 Jo.oo 
1.300 300.00 940,75 .53 .23 1.25 37.38 30.00 

1,800 170.00 944,07 0,00 4.57 0,00 37,92 4500,00 
~----~. ircro·--3-0-:-00 944. 6 1 • 60 4. 01---=-.+-o;;.---4"'-1774 <+5o o. oH(-----------------------------, 

1.eoo 2ss.oo 944.90 .23 4.68 .83 48,44 4500.00 
1,800 300.00 945,24 ,34 4.49 1,17 68,84 4500,00 

-;-9•0"0 -Tr.oo 944-Tc 0700 ,05 o.oo 26.00 loO:-oo 
1,900 230,00 944.73 .60 ,06 .60 26.00 100.00 
1,900 255.00 944.96 .24 ,06 .64 26.QO 100,00 

r-------'l'-"'-'9_,,0_,,0 ___ c=.3.,,_0_,,_0.,,_,,,_0,,_0 __ 9,_4.,_.,5"-'.'-'3"'"0'------'•-"3'--'4----'',_.,0'-"6'-----"l-",-"l""8 __ _,2~6'"',~0~0~-""'l""O""O_.,_,-"-O=O-------------------------~ 
2.100 170.00 944,22 o.oo ,10 o.oo 26,00 23.00 
2,100 230,00 944.92 .70 ,19 .70 26,00 23.00 
2,100 255,00 9~4~5~o72~1---~•2n9,'----~•'-"<-25;-.-__ -.-"-.+9+9 ___ 2~6r--.o~o~ __ ,23~--------------------------------' ~----r;To-o To-o.oo 945.66 ,45 .3s I,44 26.00 23.oo 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 81/01/12. 11.50.37, PIIGE 14 

~ ~ SEC NO G CwSEL DIFwSP D!F.JSX D!FKwS TOPWID XLCH Ii) 

.i c: • 3·Cfo---rTcr.tro 9 4 "1,.7 4 o-:-ir .02 o.oo 39.00 r o-o---;-o 
2,300 230.00 944.95 .71 ,03 • 71 51.26 100.00 • 2,300 255,00 945,24 ,29 .03 1.00 69.70 100.00 
2,300 300.00 945.70 ,46 .04 1,46 169. 6 100.00 

• I 2,800 170.00 944.40 o.oo ,16 o.oo L,?l.~7 625,00 • 2,800 230,00 945. 11 .71 .16 • 71 130, 9 625.00 
2,800 255. 0 0 945.40 .29 ,16 1.00 t33.81 625. z:-e·o·o ·iru.cro 9-z;5;;-g6 .45 ,16 1-;-45 --:J4:74 675.oo • 2,900 170,00 944.39 o.oo -.02 0,00 21.00 75.00 • 2,900 230.00 945. oe .69 -.OJ ,69 2 t;tl() 

7H-! 
2-;-g·(fo 2~5:-00 gz;s-;:n, .28 -,04 ,98 2 , 00 

• 2,900 300,00 945,81 .44 -.05 l. 42 21,00 7 .oo • 75.00 
3",.JLO_O __ L7_0_,Jl..O ~4..._3_7 ()_,__Q 0 -,JU o ,_o_o 2_L,_0!1 L.O 
3,000 230,00 45.07 .69 -.01 ,b9 21,0!1 1 , 0 0 

• 3.000 255,00 945,35 .28 -.01 ,98 21,00 1.00 • 3,000 300,00 945,79 , 44 -.01 1.42 21.00 1, 00 

~ 3,100 170.00 944, 39 o.oo .02 o.oo 21.on 34,00 !. 3,100 230.00 945,09 .69 .02 .69 21.on 34,00 • 3,100 255,00 945,37 ,28 .02 .98 21,00 34,00 
3,100 300.0Q 945., 82 ,45 ,Q2 l,42 2.. 4 

; 
170,00 o.oo ~- 3,200 944.43 .04 0,00 21.00 1,00 • 3,200 230.00 945, 13 ,69 .04 .69 21,00 1,00 

3.200 255.00 945.41 .28 .04 .98 21.•00 l.QQ t c=:::-2·0·0 T0-0.00~5 .4 ,04 1 ;;-42 21.00 1.00 • ~- 3.300 170.00 944,4t o.oo .03 o.oo 27,83 20.00 • 8 3_._3 0 0 230.00 945_,_L7 .10 • 04 .10 29,6A 2 Q • ~ 

3.300 z55:·o-o 945,45 .29 .04 ,99 30.42 20.00 

• 3.300 300.00 945,91 ,45 ,05 1,44 31, 60 20.00 • 4 ._OQ Q l7§-:_00 945 ._9_3 o.oo L,47 u ,J)_Q 65.Jl' 41 QJl.. 
4.000 23 , 00 946.62 ,69 1 .45 ,69 76.99 4100.00 

• 4,000 255,00 946.89 ,27 1,44 .96 86,94 4100,00 • -4. 000 300.00 947.32 ,43 1. 41 1,39 107-11 4100.00 

4.500 90.00 946.20 o.oo .27 o.oo 477,20 2200.00 

• 4.500 IE0,00 946,8c .67 ,24 .67 1250.84 2200.00 • 4,500 215,00 947,10 ,24 ,21 .90 1267,43 2200.00 
CJ4_._s_oa 2f5_. a a 9i_+J_._4 _3 .1.6 ) L29 ) 29.0.97 2200._a 

• 4.800 90,00 946,32 o.oo ,12 o.oo 96,3) 1375.00 • 4,800 1eo.oo 947.00 • 61:l , 14 ,68 100.00 1375.00 
!!., • .B.O Q 21..5.~D.O 9_i_t]_,,2 22 • ) 2 .90 10.0 .• aa il15 .• 
4.800 2E5,00 947,57 ;35 ,09 1,25 100.00 1375,00 

• • 
• • 
• • 



• 
(i) 

__ s 110 lL1_2.. __ lL~.S-~37..._. --------------------------------------------"--" ,,c_--1...:>"'-------

SECNO c; CWSEL DlFWSP D1FWSX 01FKW5 10PWIO XLCH 

, 
> 

~I 4.900 90.00 946,33 o.oo .02 o.oo 31,00 114.00 
• 4.900 lE0.00 947.02 .69 ,02 ,69 31,00 !14.00 

4.900 215.00 947,24 .22 ,02 .91 31.00 114.00 

LJ. 9 0 0 26.5_._o O 9..9-_7_._5..9,___ __ _,....,3.:,4 ___ _..~ o.,_.2'------"lw,,..<2_sL..-_ ___;Ju..) .Jl Q 1 I 4. a .. U;--------------------------
• 

,000 90.00 946,33 0.00 -.01 0,00 31.00 1.00 
• ooo 180.00 946,99 ,67 -.03 .67 31.00 1.00 ~•..O_Q o,,__ _ __.,_2 L5_.J) o 94 7 •. ?O • 21 - • 04 ._a,.,_8,___ _ ___,3..._J .,_,_o,.,_n,__ __ ...,_J • __ un_,,_ _________________________ _ 

5,000 265.00 947.53 .33 -.06 1.20 31.00 1.00 

• 5.100 90.00 946.34 0,00 .02 0.00 31,00 40,00 
5_,J_o_o 

2
1e

1
_
5
o_. __ 

0
o_

0
o, __ 947_._04! ____ .._6~'------•-~'--------'·69 31. o a 4Q..0..'!----------------------------

5, 1 o o 947.26 .22 .06 .92 31,00 40,00 
• 5.100 2f5.00 947.60 ,34 ,07 1.26 31.00 40.00 

s_._2_0 o 
1
_~..o

0
_. __ 0J

0 
o
0 

94 6_._3_1 _ ... o_ ..!l.J~ ___ o1u.~ o,!.;o!,!-------,12-,1!--••Lla~a!-----~1-"-'!~--------------------------
5. 2 o o c 947.12 .75 .OB .75 31.00 1.00 

• 
5.200 215,00 947,37 ,25 .11 1.00 31,00 l,00 
5.200 2f5,00 947.76 ,39 .15 1,39 31.00 1,00 

5-;-3·0-0 so:-o-o 946.42 o.oo .o5 o.oo 43.011 100.00 
5,100 1eo.oo 947.21 .7s .o9 .78 48,43 100.00 
5.300 215.00 947.47 ,26 ,10 1.05 50.24 100.00 

~---~5~•=3_0_0_~26 5. o o 94 7. 8 7 • 40 • U,--~-. ...:• 4"-'4i..__---'s,.,2;.., • ...,9z.::4L.-_ __..1_,,o'-"o._.._"-"--------------------------
6,000 so.oo 946,67 o.oo .25 o.oo 1025.58 4500.00 
6.000 1eo.oo 947.42 .75 .21 .75 111s.05 4500.00 

~----6. oo_oi<-__ 215. oo 947,61 • 2_~5 ___ _,._. 2"""0 ___ 1. oo 1_9_1_1_,_2_3,, _ __c;,.4500. o ~-r 

] ·• p , 

• 
• 
• 
• 
• 
• 
• 

t.OIJO Z€s-;-o-o 948. 05 • 3· 0 18 1. ~2T48. 61 450·0. 00 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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i'- /FLOCD 11\SURANCE ZCNE CllTA FOR GR.ONO RIVEH 

.. . , 

~,,l 
I ,, 

•• 'I 
,,,-' 

' • 
• 

'.:. 
'• 

• i':' . , 

• 

• 
• 
• 
• 
• 

FLOCD HllZARD FACTCR FOR ENTIRE REACH USING SECTIONS 

~-src-rTO~CUMULAT IVE 
NUMBER DISlAI\CE 

. 0 0. 

.900 85. 
1.000 86. 
I. l O 0 I 11 • 
1. 2-iro n2. ,_, nn 142, i:aoo 4t42. 

1:l8-8 47~-4 7 --. 
2,300 4E65. 
2. e o o 54 90 • 
?.SOO 55 65. • (;ff() 

c:-c:-z-.:.. 
J.:.;Ul)D 

,100 5t00, 
• 200 5t01 • 
,300 SE 21. 

4 .-o-o·o 9721. 
4.500 11c;21. 
4.eoo 13296. 
4,r;oo 13..!!...i O. • -000 

I 34 11 • 
, l O 0 134 51 • 

? (\ (\ 1 "l/, ~? 
oi;,.vv ,1....,-._,(..Q 

• _3_0 __ 0 3--55_2_ • 
6,000 18052, 

WEIGHTED /lVG FU~ ~EAC~ 

ELi::-v-)lfION DIFFERENCE 
8ETWEEI\ BASE FLOOD AND 

10 2 0.2 

-.72 -,15 .s 
-,68 -.14 .54 
-,68 - , 14 .54 
-.68 - • I 5 .54 
-.68 - .-15 .~4 
- • 7 2 -.17 .53 
-.83 -.23 .34 
-.&4 -.24 .34 - .--,rq -,29 .45 

-1.00 -.29 .46 
-1.00 -.29 .45 
-.98 : ·-~§ ,44 
- -,.,--0 , . -.,o -oLU . ..,...;. 
-.98 -.28 • 4c, 
-. 98 -.28 ,4S 
-.99 -.29 .45 
-.96 - • 2 7 ,43 
-.90 -.24 ,38 
-.90 -.22 .35 
-, ... 2...i - • 2_2 34 
-.88 -.21 .33 
-.92 -.22 .34 _, (\(\ - ?l:C '10 
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Introduction 

This hydraulic analysis report covers calculations 
performed for the __ Grand River within the township of Summit. 
The Grand River divides into two branches at Vandercook Lake. 
The main branch flows through Browns Lake and a diversion 
channel flows through Sharp Lake. This report covers the 
detail portion of the main branch. The reach studied in detail 
began at the boundary line between the township of Summit and 
the city of Jackson, and extended about 18,050 feet upstream 
to Browns Lake. Cross section data used in the hydraulic 
computations was surveyed by Commonwealth Associates in 
November, 1978 and May, 1980. · In addition, topographic maps 
with 5-foot and 10-foot contour intervals were used.· 

The flows for the 10-, 50-, 100-, and 500-year 
recurrence intervals were determined by computer analysis using. 
the TR-20 model. The flows were approved by the Michigan 
Department of Natural Resources in a letter dated. 

Analysis of the hydraulic characteristics of the 
flooding source studied in detail was performed by Commonwealth 
Associates Inc. of Jackson, Michigan. The Project Manager 
was v. Danushkodi, P.E. 

Method of Analysis 

Water surface elevations of floods of the selected 
recurrence intervals were computed utilizing the Corps of 
Engineers' HEC-2 step backwater computer program. 

Variables and Coefficients 

Manning's coefficient of roughness "n" depends on 
·several factors such as type and amount of vegetation, channel 
configuration and alignment, and channel material. Thus, 

·without an in-depth study, an "n" value can only be estimated. 
The channel roughness factors used in the hydraulic computa
tions were chosen by engineering judgment based on field 
observations and photographs of the cross section-calculations 
£or ioss coefficients and coefficients of discharge are · 
contained in Appendix A: 

Manning's Roughness Coefficients 

For channel 
For overbanks 

.02-.045 

.08 



,''\ 
\ 

Coefficients.for Natural Channels 

Contraction 
Expansion 

Coefficients for Bridges 

Contraction 
·Expansion 

Ratios 

Contraction 
Expa_nsion 

High-Water Marks 

0.10 
0.30 

0.30 
0.50 

1:1 
1:4 

For the reach studied there were no high-water marks 
recorded. 

Starting Conditions 

A report published in December, 1976 by the U.S. 
Department of Agriculture Soil Conservation Service, entitled 
"Flood Hazard Analyses for the Upper Grand River, Jackson 
county, Michigan," documents historical flooding in the area 

2 

of our study. The above report, Reference 1, studied the entire 
Grand River to the downstream limit of our study. Unfortunately, 
their analysis in the upper reach was not detailed enough. The· 
Grand River divides about 500 feet downstream of Francis Street 
bridge and the analysis S.C.S. made did not include flow 
distributions for each branch. As described in our hydrology 
report, flow diversions were computed based on stage-discharge 
rela tion~~ups for obth--branches-;-Frotn ·the· stage.,;discharge 

··data in Reference 1, a ·rating· curve was plotted at Section .2J)_,..§.,..._ 
- Starting water elevations were interpolated from the graph, -

5 
h,.., I' 

Figure 1, for over 'flows and a preliminary run was made to y ..:, _ o4 /j 
establish the starting water elevations at the downstream /1, · · /,... 1 __ 

-, limit, of our study. A copy of this computer printout is ,:i <;h,,-r 'I 

contained in Appendix E. · 1 ,_ J •
1
' "• .,' 

t - I I • .•• ' r J, 1"' ,·, 

f--", r ·- • • 

.. 
'There were no· special problems associated with 

-·study.· l ,J , I 
I· . 

.• I 

I 
\ ' -,_/ - J 
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Cross Section 
ID in 

Profile/Table 

A 

B 

C 

. ---~ ' -
,. -- - -.- -~M·_.:, __ _ - -- --· -- -

CROSS SECTION REFERENCE 

Sec. NO. 
in HEC-2 
Program Description 

.8 Valley Section, start of study 

.9 Bridge Section 
1.0 Downstream face 

1.1 
1.2 
1.3 
1.8 
1.9 

2.1 
2.3 
2.8 
2.9 
3.0 

3.1 
3.2 
3.3 

4.0 
4.5 
4.8 
4.9 
5.0 

5;1 
·5. 2 

- 5. 3 

Upstream face, Probert Road 
One foot upstream 
Valley section 
Valley Section 
Downstream face 

Upstream face, Stonewall Road 
Valley section 
·valley Section 
Bridge Section 
Downstream face 

Upstream face, Badgley Road 
One foot upstream 
Valley Section 

Valley Section 
Valley Section 
Valley Section 
Bridge Section 
Downstream face 
. . ~.r.-:7-. :-:- . - ;- .-:: :: ; --- .. ~ 

Upstream face, Glenshire Drive 
Upstream face, Glenshire Drive 
Valley Section 

'::::"'.'· ·-·- - ~-- · ·. _\F · · 6. O Valley Section near Browns Lake 

~~E;;"" ·c;:~:~~?~~c,,~:.~;,,~~f &+. ~~~t 
;-· ;!:• - _:-__ -.!:, 

------~-

) 

3 

I 
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Bridge Notes and Sketches 

Bridge notes and sketches are contained in Appendix B. 

Cross Section Plots 

cross section plots showing floodway delineation and 
approximate 100-year elevation are contained in Appendix c. 

Profiles 

Copies of the water surface profiles are contained 
in Appendix D. 

A copy of the 100-year flood plain and floodway 
showing cross sections is contained in Appendix E. 

Computer Backwater Runs/Printouts 

The final HEC II printouts for multiprofile run and 
floodway run are contained in Appendix E. 

• _References 

·- ~- -:• 
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fl FIS SUMMIT TOW~SHIP, JACKSON COUNTY, MICHIGAN, 
1r2 100 YEAR 

___ J3 t::JC c11 I!)! DRAIN 
JI ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSFL FQ 

----~--• 4_, ____ ... __ fl., _______ Q... __ o_._o_Q.Q..QCIJL .... _. o .•. o.o ___ .. .. . o •. o. __ .... Q. __ 955.,.f.-7JL ___ Jl,._,.,.,o,.,o,...,o,..._ _____________ _ 

-12 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM I TRACE 
____ ...,]. 0 00 0 • 0 00 - I• 0 00 0 ~ O_flO O • 000 0, 0.J) o_ .. ___ ()_._OJl_O _____ o_,_OJ).Jl ___ o_,._()Jl_Q_,__~~-~•..,.___ ________________ _ 

',)3 VARIABLE CODES FOR SUMMARY PRINTOUT 

---~3=8~• ooo 1. ooo ---~2._0_00 4_L,JLOJL ____ 4()_._ooo 5-::i_._OJl.O...._ ?I-_Qp_o ___ 2L,.D.o_Q. ___ ??.._o_o_o. ___ ,2~•~Q~Q~11 ______________ _ 

---c;r1 
NC 
E:T 

54.000 

5. 01r(l 
,130 

0.000 

4,000 

cJi.;-n·ITTl 
• I 30 

0.000 

39.000 

--T12.ooo 
.050 

0.000 

0.000 150.000 200.000 o.ono 0.000 
3o0-:-rnro-----5-zc,;;-o-1r!l·- - --- ·3f,o:Ooll----0-:-0,rn 

.100 .300 0.000 0.000 
0.000 0.000 J.400 0.000 

0.000 

o. rnnr 
0.000 
o.noo 

----·-··---- ········ ------- ----~-----
VALLEY SECTION AIWEST TOWNSHIP LINE SUMMIT) 

0,000 

TI7ITTi 
0.000 
0.000 

"(J.lfl 
o.oon 
0.000 

~:1 30.000 41.000 1994.ooo 2032.000 2100.000 2100.000 ...z.100.000 __ .... o.noo 0.000 o.ono 
---i;,R 974--;:ruo 11eo.oou 9T{f;7+Qu 12-z!r.1Frcr--97cr.-9·00 1239·.-1:rn·o---· 9·00:ro·o 35?,ooo · 966,200 r401.--;-olf·----------

GR 964.600 . 1439.000 964.200 1502,000 962,100 1544.0110 962.400. 1606,000 95R,600 1650,000 
GR 959.500 1669.ooo 959,300 1690.000 959.200 1696.0110 960.600 1120.noo 961,100 1159.000 

--~f~--~-~l:¾-ii!-f-~~~:-8·8·~--0~t-~{-8-8----1-~M~-&g------l~t-:~88· --- -- l~g§:-gg~- -- -~~l:-;gg. ---t~-it!-R~-?-i ---it-~-;-}8'8--1{-a-t-:~-8{ 
GR 952,200 2000.000 951.300 2005.000 951,300 200R,OOO 950.400 2013,000 950.200 2019.000 
GR 951,200 2022.000 952.300 2025.000 954.200 2032.000 955.JOO 2035,000 953,900 2045,000 
QR 954. 0 0 O_ 2JJL8, 0 0 0 954,.]_0 0 2 I 80. 0 0 0 ___ 9$fo,. 90_0 ____ .2.2_82.,_0_(\_Q__--2..Q.G!tO O i;4J_?_,._(]__O O 96 7. 50 0 ?4R6. 0 O_Q 

-G,R 9Tl,4ITT) °254C,:-Ooo o.ool) O,OOll 0.000 0.000 0.000 0 • 000 o.oo,o O,OO(i 
NC .120 .120 .oso 0.000 0.000 0.000 0.000 0.000 0.000 o.oon ' 

--·)n lU:-€o·ci---•2·e;o·o-o--r9·9·5,;-ooo-·- co·2l1-:-o-oo ··-·-112·s.o·oo----r12s;·ooo i-r2s--:ooo ·--- 0.000 0.000 0.000 ·~--
GR 975.300 1109.000 974.500 1133.000 970.700 1177.ono 965,700 1318,00CI 963.100 1416-000 
GR 964.BOO 1476.ooo 963.700 1544.ooo 963.200 1596.ono 964,000 l6R6.ooo 962.ooo 1763.ooo 
GR 954,200 1823,000 955,500 !983.000 954.600 1995,0110 952,000 _?J)OO.OQ..P 95_1•_ QOIQ ............. 20Q4.QOQ 

--G,R 952. imo 20 ro. otJo g54;O1ro--~020. o oo 955°:Z-O"o-----•;:,·o-1-ff".-o-11·0----c1ss·.,,-01>--- 20-4·1'>-:-0-00 95774o1D · -1-ro27onr,;v,....... ________ _, 
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GR 958,200 2197,000 959.300 2223,000 959.600 2238,000 959.500 2?53.00CI 959.700 2259-000 •• 
- ------ ---- ------- ~----------
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I ....._0J, 961.JO_O 2268..JLOJ!,----~""""""-4 t.1 0.000 7,100 
'.96?,600 2 3,?+.f_()...Jl 'tr,,.;1,.,7JL0 __ 2_3_6.b....fil! O 0.000 0.000 O,QOO 0.000 

1.100 7. 0 0 7,100 1.100 ]916.000 2030,000 0,000 0,000 • 
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• 
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• 
• 
• 
• 
• 
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~e J.h.l..~O Q,OQQ 
.o o • 0 90 

ET ,0. 000 7.100 

O ,_QJLQ 0,QJ!!l U,5_.,_QJlQ 3 7"S,._Q..OJ) _ __,,3J,"i,.,J)Jl 0 0,000 0,000 Q ,Jl 
,050 0.000 0,000 0.000 0,000 0.000 Q,000 0,000 

7,100 7,10() 7,100 1.100 1985,000 2030,000 0,000 0,000 

XI 30.800 30,000 
GR 972,300 489,000 
GR 966.100 1003.000 
GR 9~~0 J 876,0_Q_O 
GR 9 0.800 2008.000 
GR 960.700 2344,000 
GR 966.700 2869.000 
NC 0.000 0.000 

1987.000 2011.000 200.000 83.000 ]39,000 0.000 0,000 0.000 
971,900 570.000 970,500 673,000 968,900 781,000 967,400 895,000 
965,100 [1]7.000 964,000 1226.000 962,300 1300.000 · 957,500 1785,000 
@S,5,,,.2.,0..Q l 9 ~ o_,JLO 0 q_~._QJ)_O __ .l,9J3J_,,,QJ\.D 95Z., J 00 2000.000 950,RQO 2ons.ooo 

956,300 2071,000 958,700 2ln7,000 · 959,700• ;.,.,, ?259,·ooo· · .-·;..> 53,000 20 1.000 
' 961.400 2443.000 961,500 2540,000 Qf,3,nOO 2fi34,!\00 (}66,600 2795,000 

968.4()0 ?970.000 971.600 3072,000 975,400 3196.000 978,700 3275,000 
_Q_._000 • 3 QQ __ --- ,..5..QJ.1 - ---_ _Q_.Jl,Q!L 0 ....Q..00 o.noo Q • Q!Hl Q.QQD 

BRIDGE SECTION B(DOWNSTREAM FAC~ M-601 

:q 30.900 3P,ooo 2000.00U---;:>o11.ooo 60.-o-oo _____ ,1s.ooo n2.ooo .A?9 0,.000 ,, ·o.ooo 
GR 972,300 489,000 97J,900 570'• 000 970,500 fi73,000 96A,900 7Al,OOO 967,400 895,000 
GR 966.100 1003.000 968.100 1117.000 964.000 1226.000 96?,900 J3~8,000 961,900 1ga~•OOO 

~6: Z-8{~t-~-ig: 8-l}-8----~-o;-~-~g k-W-~~-8----~-~-;}8-8---}6-~~: gg-g- ·-- --i~-~-:-1-~g--2,,..,J 60-~: 8-8-8~18-g,_ _ __.,~_,.o"""o a: g 8-0~ --------
GR 951,300 2008,400 951,300 2009.200 951,300 2009.300 951,300 ?.017.000 960.500 ?017.000 
GR 960.700 2050,000 960.900 2083.000 961,500 2188,000 96?..400 2317,000 963.700 ?.4?9,000 
GR 964,500 2517,000 965.900 2620,000 967.400 2719,000 969,000 2817,000 970.900 ?917.000 
c,R 9'12-:-11ro---:,oaT~trn 91s .400 . 3196. o oo 97B-;,-rCfo---·:r21; ~ 01ro·- o-;-(nJo 0-:-00!! o. ooo o ~ ooo 
NC 0.000 0.000 .015 0.000 0.000 0.000 0.000 0.000 0.000 0.00-0 
St' 1,.250 2.100 3.ooo 0.000 13.500 .A?.9 as.ooo o.noo 950,800' 950,800 

BRIDGE SECTION C(UPSTRE/1,M FACE M-601 

~-4J 35: 6 8 8 38: ~ g~ 20 0 
~: 888 20 16: 8 g g Ul.&!,8 8 8 18 5: g g g -- JJl~: g 8"8,-------,,.o~:7"~*6*6----0""'. :..,g,,,,~...,g ... _ ,---_.,.,,,,,..,,.,g;-;:-a8"'8,,;;8--,.-. ,-, -----.,,. 

BT 37.000 434.000 970.100 0.000 524 • 000 969.400 0,000 640,000 968~800 0 • 000 
8T 133.000 968.100 0.000 828.ooo 967.100 o.ono 929.ooo 96h,400 0.000 102s.ooo 

:..,_AT 965.SJLO O. 000 1128. O_O_O -2£,'t..3_QJ! __ , O...._JLQ_Q __ l.2.?2.,.Q(LO. 96_3_._s...JlJ},__~--fL•iLO_O, __ ""'J :u'Jl. 000 '962,5QJ_, _______ _ 
8T 0,000 1430,000 g61,700 0.000 1600,000 961.200 0.000 1700,000 961,000 0.000 
BT 1800.000 960,800 0.000 1900,000 960,700 0,000 1950,000 9fi0,f,OO 0,000 1980.000 
BT 960.400 0,000 2000.000 960.300 951.800 2000.000 960,300 957.500 200A.200 9n0,500 

__ELT 95 7 o.sJ! Q,,,.,.____2..Q O 8..,._3_0 0 96 0. 3 Q,0 
2

9
0 

5
1

0. •. 9
0 

R_
0
o,____,~QO-'t..,_2..Q0 ___ .9_6 0..•.3J1~0-__ _,9,S_0.,,_9J)..Q ? .,0_0_9.,,~l..OH:0,--_...,...,9..,p*O..,.,-;t3*0*0 __ ,_,9ic,S,.,}/c'•""5<'-l0cRO(,,-_______ _ 

:-7'fr 201T.oo-o 91,0.300 9~;r."5"oo T1 u, 960.300 9s1.100 2050.000 9ho.Joo 0.000 2090.,000. 
BT 960.400 0.000 2194,000 960.900 0.000 2291.ono 961.soo 0.000 ?39l~ooo 9fi2,300 
BT OrOOO 2491,000 963.300 0,000 2592,000 964.400 o.noo 2692,000 965,800 O.QOO 

- . ~f - 2~'i~-:888 -- 96l:;J8·8-- --8:§-8-8 ___ ?1lY~:888- ___ _9
65:58~ .. 8:838 -- 2996:g-gg--. - 91½:-g-gg g:ggg 1096:88--8--------

GR 970.100 434.000 969,400 524,000 968.800 640,000 968,100 733,000 967,100 828,000 
GR 966,400 929,000 965,500 1028.000 964,500 1128.000 963.500 l?.29,000 962.500 1328,000 

~-~ ~f>A4&8-l-t~:-&8 ~ ~~A : ~&8 t~¾8 : 8 8-8---tj~!_; g 88---· ~l 8 8 :-8 88- - ~-%?-:-~ 8·8 -- --½~8-8-:-88 8 ~~~l~-81<"--,t,,~~6-8-2-:-~8-,,,.0 
-------
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• 
. - 80/10/13. PAGE. 1 • ·-_J,GJL.---9..S.L._Q_O_Q___2_0 _QJl,...2.0 0 9_:i_Q • .51-0...!L__ ....2.DJl.fl.,_.3..(l_O 9_5_Q_...2._Q_O__ _ _ _ ? .0 Q 9 • .;,_n O ____ 95 Q__._A,_,0,._,,0;---_,,_2 o..o..2..., • ...,1"'-'a'-""o ___ _,...,.9_,.,5,.,.) ~-.,,,J ""'o~o ___ 2.J)2 ..,_'}..J.I.,._t-ill.-o··oo_ ,,..(\ --------

, R 960.300 2017.000 960.300 2050.000 960.400 2090.000 960.900 2194-000 ~61-500 ~~ 
• GR 962.300 2391.000 963.300 2491.000 964.400 2592.000 965.800 2692-000 967.400 2791.000 

GR 962.200 2893.000 971.000 2991.000 972.900 3094.000 o.000 0.000 0.000 0.000 ~J ___ Q_._OJl.L_~'"'O ._Q_Q_Q__ __ Q_,..(LQ.Q O. O____Q_Q___ ______ _p_._O_Q _l ._4_0 0 ________ J)._.JlQJ) .JLQ_,,0 ___ _,o"._QQO:;--'---*O =• 0 0_0,--__ 
, o, ~.ooo 212.000 ?83.ooo 32'6.trtfo 471.000 32f>.ono 0.000 o.oon 0.000 . o--;-orro e NC .100 .090 .046 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

-xi 32.300 ___ 35.ooo 1992.000 ---2015.000 42-:-0-0-0· ---· 2.2.ci-0-0 · 
GR 974.800 1397.000 964.600 1435.000 962.100 1537,000 
GR 960.400 1713.000 959.200 1911.000 959.000 1944,000 
GR 25 7 J 00 12fl.L...Q...00 95~..W..Q._ ) ~9Q ._0_Q0 25!! ,_fffi.l) ___ _J 99<:'.. ... 0Jl.fl_ 
GR 952.100 1998.000 952.000 2000.000 951.000 2004.000 
GR 954.600 2015.000 957.400 2085.000 95R.800 2153.000 
GR 962.500 2407.ooo 964.900 2s11.ooo 9~5.600 2611.000 

--- GN'_Rc·i---·-'9-"6.,,8_.B_Q,_O 29_1J)_.J)0_0 ______ 9]_Q_,.~.Q_Q ___ )9Jj'~Ol00_o_ . 97.9_. 700 3068.o_no_ 
.oeo .010 .044 • o · .300 · - · - 0.000 

42.000 - 0.000 0.000 0.000 
961.200 ]600.000 960,700 lh45.000 
959.100 1973,000 958.400 1982.000 

__95..1..Ji.QQ___ 1 q94 • Q Q O 052 • c; Q O ) o Q7 o,'"'D:-;,0:-;,0;----------, 
950.900 2008.000 952.000 2011.-000 
959-000 2?02.001) 960,300 ?303.000 
965.100 2719.000 963.800 2790,000 
971. 90 o _ ;uf.?_.JJJJ o,____ __ 9~15.......Lt.o_o,__~J?c;~o~--

o. oo o 0.000 0.000 0.000 

--a~ 9}~:~88 l l~g:8-8-S.-2-8-l~f~-~-~8-R-- ~g~:--3¾~---l~il8-:-8-~8------t_g~.g-:-~8-2----r-z.o-i:~~g----,,9176"'"~~:'i\-~"ii-gg,.-_--.J"'5..,.0'""g,...~~-8-8---------
GR 961.100 1598.000 960.600 lh98.000 960.700 1796.000 960.700 'lR9S.OOO 960.600 ?000.000 
GR 960.200 2019.000 959.500 2030.QOO 959.200 20630000 957.AOO 2081 • 000 Q5J • 200 ?093 • 000 
GR 952.800 2]00.000 ___ 952.lOO 2102.000 951.900 2105.000 951.800 ?IO"i.000 952_.?."0 ?l06 000 

--(;ir---·9·5·2·;7c,o-2T1r1-;-o-oll- y-~·::r.--,.o-o- -- ·-21.Tl ~ 11 on----- 957, 5o •-- -- -z1T9~·0"oo· -~-- 95 7 .-900··--2r:f<r:o-oo---9-s¢z'd-o'-----s2-1 e;-ir.01ru- --~---
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955.300 2008.000 955.300 2009.00o 9S5.JOO 2009.500 955.400 2010.soo 955.100 2012.000 
955.900 2013.000 956.000 2014.000 q56.100 2015.500 956.100 201€>.'500 956,100 2011.000 

~-g-~j: ~8-8--~-~ 8: 8-8-8 4~-~-~g, _ ___,~g+~8 ~t};-g~-8- --~g-5~-:~-g £- -- <~t~:-t~8-- -~-H-8 : 8-8-8--~it~: 1-;.8:.c8--~~..,3.-lg ... 5: g 8~0--------
968. 9 o o 2800.000 910.500 2900.oon 912.100 Jooo.ooo 97J.9oo 3100.000 975.soo 3200.000 
976.800 3288.000 979.700 3387.000 981.900 3451.000 0.000 0.000 0.000 0.000 

~--~o.ooo ___ o.ooo .015 0.000 0.000~ __ 0.ooo ___ 0.000 o.aoo 0.000 0.000 _______ _ 
--;;-(fCfO t--;-5lfo 2. 95 o o • o o o n-:-6ITTi u.1roo 51l~·€o o. oo0 qss. 3o.o 9.55. 3 (TT) ... h 
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Xl 35·.100 0.000 0.000 
BT 46.000 1430.000 978.000 
BT 1697.000 - 970 .400 0.000 
BT 965.100 O.OQO Hl0~.ogo ~ITT ·o.ooo- 1950.000 964.0.0 
FH 2001.500 964.680 958.800 BT 964.600 959.5 0 2006.500 

_Ji_T 95._5.;;i_og 2009.000 96!+ ..... 6_0 0 
Bf 964.600 959.500 2012-:-00 
BT 964.600 958.800 2016.500 BT 0.000 2050.000 964.200 
f,lT 2~0~~0 9 6¾:tlHl-21of•..0Jl 0 ,.......,-BT - 6 .4 0 .ooo 7 0.000 
~T 0.000 3000.000 972.100 
l;lT 3288.000 976.800 0.000 ' 

~E Q.QOO O_.Jl_QQ l..,...QJ!.O 
0.000 0.000 .042 

ET 0.000 1.100 7. l O 0 

""---'-,;•-,. 000 80. 00 0 -•-------80. 000 80. 00 0 0. 00 0 
0.000 1543.ooo 974.1no 0.000 1639.ooo 

1103.000 968.500 o.ono 1130.000 967.900 
96ti: a~g ?.O O 8-:-8~-§,_.,.-l ~t gR-8· ---- i~~: ~g-g 20 0 8r:'-i~s-;8.,;8i---....,_,,.+ 

?003.000 964.600 959.500 2004.000 964.600 
964.600 95R.aoo 2001.500 964.600 95R.ono 

.---.,,2~i: }88-___.<g{H8 g ---- ~g{: ~gg - 26TI: ggg ?-M,~: ~g,__ __ ..., 
964.600 958.000 2017.000 96u.600 956.100 

0.000 2110.000 963.800 0.000 2205.000 
-;;--~?~4J)..6...._Q.0.0 'Ul..,1..J_0 _ _o_._on 0 2 S_Ojl__,...Q..Q.Q.._____.,_.6-,13~•~B.,,..Q.,,..D __ ,..,..:a+"-..;:-;s--

966 o l O O 0.000 2eoo.ono 968.900 0.000 
0.000 3100.000 973.9no 0.000 3200.000 

3387.ooo 979.700 o.ono 3451.000 9Pl.900 
:,----...,2~: 8-88 --£-:8-88- --- 8-: ggg- - ----g~~sg 8-:-2-£2,~----~;-ls--

1.100 1. 100 1. 1no 1990.000 2112.000 

0.000 
971-000 

0.000 
J9i2.gno 

g 4-600. 
959.600 

2008.000 
96~600 -
959.500 

2020.000 
963,600 

0.000 
2900-000 

975,500 
0,000 
0.000 
0.000 
0.000 

Xl 35.300 29.000 2000.000 
GR 978.800 1410.000 977.900 
GR 964.300 1716.000 960.900 

L-~~ 0 2.,0QE!-~00 't,5.3......1() 0 
G 956.400 2031.00 9!:,9.600 
GR 961.500 2357.000 960.300 
GR 967.600 2951.000 974.000 

4f ~~o • 0 f;!O .j)4 
0 0 0-1) 0.000 0.000 

-;;-,,,-,;,TT1"---,,;,,;,r;,;--;,n,;s--~~2--0"3"1'.70i70i70C-----p5"0 • ooo---so . 0 0 0 · 5 0 • 0 0 0 0 • 0 0 0 
14~6.000 9bH.100 1608.000 970.500 1643.000 
1Re3.oon 960.100 1990.ono 956.400 2000.000 
?PJ,_J_.J)_Q 0:--__ 99.5641 •• -?l:.QJO 00 2?,Ql_3l_R7_._ 00 nn_Qo-~.,9'2fl...Z.0_Q 2021 • 0 O o 

--~2041.000 959.400 .221s.ooo 
2472.000 960.700 2543.ono 962.300 2691.000 
3126.000 979.700 3195.000 981.R00 3?40.000 

,'----0;;----:-b-£-8 7T!'J8-·ok---~'~:-}~g- &:-&--a§------8-:¾8-8.----~---

0.000 
970.800 
955.400 
955,300 
960.000 
965-200 

0.000 
0.000 
0.000 

' Xl 35.800 2_6_._()00 1995.000 -GR 982.500 1412.000 9807800 
GP 966.600 1809.000 963.400 
GP 954.900 2013.000 957.000 
GR 962.600 2289.000 962.800 c,R 965.300 2 7!::>'c.1.)00 970.100 
GR 980.900 3210.000 0.000 
NC 0.000 0.000 0.000 

..----f¾j9-:-~1¥o---*+{,:-g-}g----f§~t g g-8---~il:1-~-8--u2{-:~-8-§---,,;c-;,-fs:---z--
1903. o o o 960.800 1995.ono 956.900 2000.000 
2021.000 960.900 2036.000 960.600 2093.000 
?386.000 962.600 2485.000 962.600 ~SR7.000 

~ 7 '-isci\---"r2giri4r.ie~.ITTJ0 <r"(:t;-::roo 2-9Su:-•-i'f0 ____ '9T;?7?.-!l'O 30-S-6r."--io"o""o.-.----"7Ms-:---
o.ooo 0.000 0.000 0.000 0.000 

.300 .500 0.000 0.000 0.000 

0.000 
969.300' 
954.700 
961.900 
96~o000 
g7~ 0.200 ·-· 

0.000 
0.000 

Xl 35.900 40,000 2000.000 2011.000 36.000 36.000 36.000 0.000 
GR 981.000 1432.000 975.500 1531.000 972.300 1637.ooo 968.100 1140.noo 
GR 963.600 1900.000 961.600 1950.000 960.900 ?000.000 956 ?oo ?poo noo ~--s. aoo 20frr.l)lf(i 9!:is. !:>Oo ?002. o oo ':iS-~70-o---2·0·0-3-.-o-i'l"iir-i--g5~fnro--,,o-o-,;::-1nroe-------
GR 955,800 2005.ooo 955.800 2000.000 955.500 2006.500 955,500 ?001.noo 
GR 955.300 2009.000 955.800 2010.000 955.900 2010.500 956.ooo ?011.000 

--~~ i~~-;}&8-~~¾i;-§%8--~j-!~-8--~~b-~ 88-&--·- - ~t~:-Ei88 -i!1~;8-88- -~~~: jgg - --~11l;-8-8•g,--
GR 968.900 2851.000 969.800 2886.000 972.900 2914.000 973,600 2965.000 
NC 0.000 0.000 .021 0.000 0.000 0.000 0.000 o.noo · 

0.000 
965.400 
9'i6-~00 9$5.~oo 
955°100 
9nQ.800 
9630900 

"91,"4.)7)-0 
976,200 

0 • 000 
--------------------------------- ------------~-------------·----

------ ------------ __ ..,____ ---- - - - ----·· - - - . -- - - - - --· --· -·-------- ----- -- . -- ----
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0.000 
0.000 • 1797.000 

96::J,400 
958.000 

2005.000 • 964 -60·0 
9<j__8~Q 

?015.500 
964.200 • 0.000 

26~0.ooo 
9 o.soo 

0.000 • 0.000 
0.000 
0.000 
0.000 • 
0.000 

1691,000 • ?.004 • 000 
2021 • 00.Q 
2?69.Q00 
?799.000 • 0 • 000 

0.000 
o.oon • o.ogo 

1708.000 
?007.000 • ?.195.ono 
?6'i0,000 
1148,0 

o.ono • Q.OIJO 

o.ono • 1842.000 
2000.500 
2-0·04 ,5015 
?008.ono • 2011.ono 
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3092.000 • o.ono 
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Kl 36,000 0,000 0.000 0.000 l,ODO 1,000 1,000 0,000 0,000 0,000 
~T 39.000 1432,ooo 981.000 0.000 1531.000 975,500 0.000 1637.noo 972,300 o.ono 

_BT 1740,000 968.700,-~~ o.ooo,__l842.000 __ 9o5,4QQ 0.QnJ) 19Q_o. ,IOQ.;Q __ 9fL3,I\QO 0,Q.£10 19'i .. O.QOO 
tiT %1.~ll 0.0-00 ~000:-0-00 °V6U~lf <rs1,.:-2-o-0~2000.-,:rn()-- --g~<roo 956-.:-?DO 2000,"iCIO 9fi0.8is-i. ----
8T 957,300 2001,000 960,800 957,600 2002,000 960.800 95A,OOO 2003,000 960,800 958,000 
~T 2004,000 960,800 957.600 2004,500 960,800 ~57,300 2005,000 960,800 955,800 2006,000 

_BT 960,.6_QO 955,800 2006,500 960,800_~957,3QO __£{)(17.ooo 960,800 25.1.J..QO 2008,000 960,8110 
Hr 9513-:ollo 20'097000 91:,-0-:-s-oo 9:ir.01ro 2oro.croo- 9-00~1nrtl 9s·r:-ro~o 20I1Jo"c;o·o 960,ITT""10~--,..9s'""1~.3""n''""'o,__ ______ ~. 
BT 2011.000 960.800 956,000 2050.000 960,900 0.000 2101.000 961,ooo 0.000 2197.ono 
AT 962,400 0.000 2291,000 963,500 0,000 2388.000 963.900 0,000 2484,000 963,900 

_.f:!T 0.000 2580.0...QO 96_:i.. .. s_o_o __ ~_,,Q_.000 ?f>J..l. .. O..OJl __ 9_63_._Pll.O 0,J)..()_p_ 27I9_.Jl_OQ 965,300 Q,09,..sO;.,_ _______ _ 
8T 2816,000 964,100 0,000 28:il,000 , 968.900 0.000 2AB6,000 969.ROO 0,000 ?914,000 
PT 972,400 0.000 2965,ooo 973,60n 0.000 3092,000 976,200 o.oon 0.000 0.000 

BHIIJGE SECl'IorrG<CHkIStI "HtGH) ------· ·-· ----

~l 36,100 0,000 
~E 8-:-8 ~cg g ~g-£,-,8---

0,000 0.000 41.000 41,000 -41.000 0.000 0.000 o.oao 
9_._o_o_o_ __._o_o o o .JLDJL ______ fL.JJ.QO ..L,...Qll.Jl ___ ~.JUlJl o • Q.(~1 o ___ ........,o;,-,...,o:c',!Ri----------

• 040 0.000 0.000 0.000 0.000 0.1)00 0.000 0,1)00 

)( 1 36,200 0, 00Q. 0, Q.!1.0 D. o oo 1. Q.Q_Q _________ J_._o OJJ -----~_,._n_QQ __ lh.Jl.QJ) 0,000 0.000 

x1 36,300 2s.ooo 1995.ooo . 2036,ooo 50.000 50.ono so.ooo 0.000 0.000 o,ono 
GR 982,500 1412,000 98. 0.800 14_ 37.000 976.600 1526,000 972,A00,---~20,000 9fi'h].OO_ 170R_.• ._fl. DO 
GR 966,600--nw9-:-01ru· 963,40'"0 1903.000 eio1r;·R-cro- ---c9Y:,:1ro-(l----c:ist->-• -9-o-o coo-CJ.Ollo g56,3l10 ?7fo~·,..----------
GH 956,300 2013.000 951,000 2021.oon 960,900 2030.000 960,600 2036,ooo 9fil,900 2195.ooo 
GR 962,600 2289,000 962,!:lOO 23!:l6,000 962,600 241<5.000 9n2,600 2587.1)00 963,000 ?650,000 

--W< 965o-'-10a"~-Z75D.,!_oooo 9700 .10·00~ __ _?848. 0 o(l_oo ___ 'U.f., 33.i!-R _ -- 2950, 00 0 _ . -·- '2 7_~._2_0 __ 0 305€:>_,Jtn_oo 978. 2Jl0 314~ ~-oh •. ;;.O --------
'" • u , , u , 0 0 , , u • I • "u O • O o O u • 0 0 0 O • 0 11 0 • O O O , • u 

Xl 
-NC 

36.eoo ___ o.ooo 0.000 0.000 1so.ooo 150.000 1so.ooo o.oou v.ouo o-;iroo ,31ro·---- -~"'S'U11~ .. -•-·tf:o-rnr----o-:-n·o·o 0.000 u:oo·o 
o. o o o , ___ o. o o o ____ ......; ___ _ 

-1TT'Ol)l," 1)7(ftf0 

x1 36,900 40,000 2000.000 ?011.000 so.ooo so.ooo so.ooo o.noo~-~ 6.000 0.000 
-(;R qi:n-:-01rcr--1-z.3-z;!fou- -,:,75;;-s-01r-·-r5J",.1Hfo---91z: :nro;----163;-;-o-o-1)----i:r61r.-To-o- --1,i;-o-:-01ro- -=r65:4!YO 1 ~r.cro••);--------~ 

GR 963,200 1900,000 961,600 1950,000 960,900 2000.000 956,?00 2000,000 956,000 2000,500 
GR 955,800 2001,000 955.500 2002,000 955,700 2003,000 955,800 2004,000 955,800 2004,500 
(iR_ 955,800 2005,000 9. 55,800 2006,000 955.500 20_Q6.SOO 955,500 __ 2007.000 95. 5,100 ?O?T·POOi---------~ 

-1,R 95-$---;-:n:10 2009:-ITTll'i 4~--:i:i-oo z<mr.1llfo gs-.;-:-9-cnr--;,roro:so-t:f s~olfO ?oTr.oo:o 960::i':!oo ;:,1r .oiro 
GR 960,900 2050,00U 961,000 2101,000 962.400 2197.000 9n3,500 2291.000 9n3,900. 2388,000 
GR 963,900 2484,000 963.500 2580.000 963,800 2677.000 965,300 2779,0DO 964,100 2Pl6,000 

-- -~~~- 9-6-8: i~t8- --29 $-i :-888- --299-: ~~l---za0-s-: 8-8& -- -· 211i: gg.g 291 t: gg:s - -- . 91J: 82 g . -2965-::-g~t8---97§: 5-lrn 30 Cjf5: 8-B-~-- -------
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• -··- ____ ........ -- ---- -· - .. -- ., 

Xl 37,000 0,000 0.000 0,000 1,000 1.000 1,000 0,000 0,000 0,000 
BT 39,000 1432.000 981.000 0.000 1537,ooo 975,soo 0.000 1637,ooo 912.300 o.ono 

-1H 1~6"~:-~8 96@:l8&---zno8-:-~-&8---1*~~&&--·~-~~~};-}8-*--·-2008:·&8·8·· . -.lii8 :-88-8-----~*~:~-&~ ?no~ :~8 1 i~s :28'-'i--1°-----·---
BT 957,600 2001,000 960,800 957,900 2002,000 960.800 958,300 2003,000 960,ROO 958,300 
BT 2004,000 960,800 · 957.900 2004,500 960.800 957,600 2005,000 960,800 955,800 ?006,000 

_ l:l. TT _ ___,i? ~-•-8_ o
0
.0 . ........_,.,..9-~~8.J)_0 __ ..? O..Q.6

0
_, _ _5_0_1)_ _____ ,it>~ , 8

3 
o
0

_o ___ =9'? .. -""£ • .. P_0 _Q .. --· 2 OP 7 • O _O_Q . _ •··- 9f0.~JL __ 2_~7_,..2J)_D ? Q o 8 , 0 O O ':i.6.0 • 8 CLQ _______ _ 
73 -,.So,3 0 c:00-,,.000 96 ,800 -,.So,. 0 20n,,OOO 960,800 9-:,7,--,00 2010,"iOO 960,ROO 957,600 
BT 20llr000 960,800 956,000 2050,000 960,900 0,000 2101,000 961,000 0,000 2197,000 
BT 962,400 0,000 2291,000 963,500 0,000 2388,000 963,900 0,000 2484,000 963,900 

_ Jl T o • o o o 2 5_8...Q...JLOJl 9 6 3_,...$..0..Q..._~~o._,_Q_o_o,__~?Jo.Ll,_Q.O o _'lf-J. ,_A_n _o _____ o_.JL()JI < 1 ?..51..,J)Jl Q q 6 s J.Q..Q--=~Q......QJ:,"'1 ,.....,. _______ _ 
et 2a16.ooo 964:no 0.000 2851.000 968.900 o.ono 2RB~.ooo 9f9,Ron 0.000 2914.000 
BT 972.400 0.000 2965.ooo 973.6Do 0.000 3092.000 976,oon o.noo 0.000 0.000 
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Bl·ffb-GI: s t.CTCofr ITTtRP1 s T lHtGR )- -- -- ...... - - - - - . - ·•--- - - ·--· - - -------
Xl 37,106 0,000 0,000 0,000 40,500 40,500 40,500 0,000 0,000 0,000 • X2 0,000 0,000 0,Q_00 O,Q_OQ ---i~r: u.!f07D 0.000 .040 o.,:-llo_o __ _ 

_o_._pJ)Jl _______ rt .Jl. o_n,__ ____ L,Jl(LCL ___ o_._11_0 o o • Q o o o • ...QJ1,,..,1 ,__ _______ _ 

o.uoo 0,000 0,000 0,000 0.000 0,000 • )<1 --c, ,_ _ _,,,_37.2010 o_.___o_o_o ___ p_._D,.M o .• ~ ~]) ______ 1_.Jl.(l.Q _______ l_,.oo o ___ .. __ l•Jl OJL ___ ..............J_,_fl.()J1 
0.0(!70 ,100 - 7~lu0 7,,v/l 7,100 7,100 19t-l,OOO 2061,f100 

~--;;-o=. P;t,Q.Q__ 0 • 0_Q1l_ ________ _ 
0.000 o.ono • )(1 

---i~c 
ET 

37,300 0.000 0.000 0.000 so.ooo 50.000 50.000 0.000 o.oon o,noo 
-1r.1rm~ -;cro 0-.-000 .100 ·-. :rcro·------o-;<rno-·-· -- ·o--:-o-n-o;- ----ci7oon o. ooo o. tfa-----------

o. ooo 0.000 0.000 0.000 0.000 1.400 o.ono o.oon n.ooo 0.000 • 
Vlf[[Ey-----sEcT IOKi r--~ 

)(1 
C3R 

~,R 
GR 
GR 
GD 

-· --G'"rs 

38,000 45,000 2262,000 2298,000 13P3,000 1400,000 1375,000 0,000 0,000 0,000 
969,400 486.000 970.600 518,000 · 971,400 566,000 975,000 670,000 977,800 774,000 
9 19. aoo a 74.UlY(f qe o. o o o 9 1 s. o on 9 74·:1,1J1f---rrrrr:-0Tro·- --979:-311 , IT'J-Z.--;--rn"i o 979. so o I 331. on 
978,ooo 1422.000 974.600 1534.oOo 971.soo 1641.ono 967,200 1160,ono 963,500 JR95,00D 
961,600 2000.000 961.100 2103.000 961,100 220A.ono 961.900 2?62.000 959,400 2210.000 

~ ~~{-:~-8 ~*~8-~~r---~g-~-}g.g ~~ag: 8 ~ ~--~~~~ ;~~-~--- ~~rn~ :gg.g- ----~¾1-~-8-~t ----~j-~-8~-g-g~~ ~~: ~8-8r---~K2t: 8-8-8--------

• 
• 

GR 
c;R 

964, 9 o o 2502,000 967.400 2541,000 969,800 2589,000 97],000 2706,000 970,100 2808,000 
973,100 2942,000 974,100 3062.000 972,600 3073,000 972,900 3150,000 974,300 3165,000 • GD 

;E:v 
~ 976,20j) __ 3_268,000 977,90_0 3375~000 980,900 ___ ._3~_5Q,_O_Q_O 983...e..Q..O_Q, 35Q.7 .. ,_0_0JJ 983,700 :1572..-.. ..Q..Q*O _______ _ 

O:Oll1~ ir;-inro o.oou 0.000 o.oITTJ o.ono 0.000 o.noo 0.000 o-.oo • 
• --- ··----------- --------------------·------------------------------------
• ________________________________________ ......... __ .. _____ -· - ---- ___ _. _______ _ 
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j_ : -•-· I ---~S~E~C~N~O:___~D~E~P¾T~H--C~SEL 

Q QLOB QCH 

80/[0/13. 09, 15,2n, 

• TIME VLOB VCh 
SLOPE XLOBL XLCH 

*PROF' I 

___t_QW- , I o O CE HV = 
<>S~cNo 30.000 

.300 

3265 DIVIDED FLOW 

VALLEY SECTION 

30,00 5,47 955,67 
3.n..o. $4_. ic!.10_. 
b. il o ,31 !,SH 

.000496 2100. 2100. 

*SEC"-10 30,600 

-------.. ------~------------·------,-------~---p-1~1Cl=E-- 1-0 

&t-M,=5--7~'""Cb*§""K~-~~g...-H---~"'~·os·--~o,,_L ___ _,,¥b~ss 
VROB XNL XNCH XNR WTN tLMJN 
XLOBR !TRIAL !DC !CONT COR~R TOPWID 

B~K__f!,,_F=""--------------~-------LEF.T /RIGHT 
SSTA 
ENDST 

---------~----·•----------------------

/\ l wEST TOl!INSHII-' LINE SUl•MIT l , . 
0,00 <;SS,67 955,70 .03 0, 0 f) o.oo 'l54,80 
1fl, lJ..1_. ___ l..'f.S.......... __ ..2. 4 o_._ o. -___ o -• _--9.. c; !t. • ..2Jl 
,32 ,]30 ,050 ,130 0,000 <;c;o.20 lR16,02 

2100. 0 0 0 0,00 400,41 2224,()7 

• 30,60 5,61 956,ol 0,00 0,00 956,64 .OJ ,94 ,00 954,60 
360, 141, 203, 16, 323• 120, 51, ?.I, 13, 'lSS,20 

---. 0"'0·~0"'6,_,ci;.,'1--~1...,r·.;:2c..:~...,~--~1..;.~"2--0""s 9-"-. --1~~=~----''°"'1'-'2""'g ~--·-0-
5 8r--- ·-1

-
2 g.--~&? l;~--r~• -:-g£--1-~t: ~~,--..----------------------' 

• <>SECNO 30,700 ·--~--

• 3470 ENCROACHMENT STATIONS= 
30,70 5,87 956,87 

___ _.,,,3=6.,..,0, 71. 28ecr•---
• 4lr ,54 T.24 

1916,0 2030,0 TYPE= 1 TARGET= 114,000 
0,00 o.oo 956.94 .06 ,2R ,OJ 954.60 

l • 132. 128. 3, ?4. ]5 •. 955,2 
,36 • r20 • os~o • 1,to-- -- :os~o~- --g-s-1 -.-o ·o-r'1i'E>. o o 

• • 000972 375. 375. 375 • 2 0 0 o.on 114.00 2030.00 

-----

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 1985.0 20:lO.() TYPE= 1 TARGET= u.5.000 

<>5EcNO 3o. 
3470 ENCROACHMENT STATIONS= ie 

• 
• 
• 
• 
• 

O,~O o.oo 957.07 .08 .)1 .oo 953.00 
6 • • :ff9. f,f,. --·-;:;s.--· - -is. <J:s-:r:-o o ---"""3 o_._s o 6. 1 9 9S6. 9;-,9c__ _ _,,_ 

360. 5. 2-9-0. 
.49 .65 2,44 .99 ,080 .050 .090 .oso 950.RO 1985,00 

,000834 200. 139. 83. 0 0 0 o.oo 45.00 2030.00 

CCHV= ,300 CEHV= 
<>SECNO 30,900 

.soo 
·-·- -- ---------··---··------------··------··-··- -··. ··---- ----- -· - ·- -----

-------------·-------------- --- -- -- --- - -- •. -- --· -------------------------.,-----------, 
--------·- ·--- --------- ------- ---------- ---- -- -- --- --- - ·---·- -- - - - . -· . ·-·- .• ---·------------------

• 
• 
• 
• 
• 



• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ao7ro713. o 9.1-5-;-z • ----- ---·--- 1 1 

~t;'.f;_t-10 _D.Ef' T ti C~lSf._L C.RLl>/'$ 1,1 [-frLJL_ _J:_(3 
Q QLOB Cl CH ()1,:01:l AL B /IC>-1 

----"~-~OB-- --- -~~L ---¥b,i¾E~~~-~~f~i=f~~-------:..__ ____________ _ 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

XNR WTN ELM IN SSTA 
!CONT CORAR TOPWID ENDST ______________________________________ ... ____ ------

---~3.0_._,'!_Q 
360. 

,50 
,005055 

RRIDGE SECTION R<DOWNSTREAM FACE M-60) 
__ 6 ..,. 1 a____._~_2.~ ____ Q_,_QJl_ (l_,_QJ)____~J_,_._2 9,___ ___ ,_:;l_l_ -- _ _ __ ,_ LL 

o. 360. 0, 0, 80, o. ?5° 
o.oo 4,50 0,00 ,080 ,050 ,090 .050 
60, 62, 75. 2 0 0 0,00 

____ ._1_2._ 9f:iO_. c;o-=---------------------------
15, 960,50 

950. RO 1741, 62 
14,09 1755,71 

-------------------------,-----------,.-.., 
SPECIAL BRIDGE 

--sl:i Xk XkoR----con:J --- ----R'O[EN- ~---------gwc--- -HWF -
].25 2.10 3,00 0,00 13.50 !Jl3 

--tlAREA -- Ss -
85,00 o.oo 

. - -ELCH(J 
950,80 

FCCHO 
950,AO 

<>SECNO 32,100 
--c-LASS A COW F L--m;r----------------------- ---------------------- ----------------------

3420 BRIDGE w.s,= 956,93 PRIDGE VELOCITY=, 4,63 CALCULATED CHANNEL AREA=, 78, 

E<.iPRS-

0.00 

GlwC 

957,32 

H3-- QWEIR 7YP~--- --ffAREA ___ TRAPE20ID- -----E[[C - --T[TRO-
ARf/1 

.06 o. 360, 85, 85, 957,50 960,30 

BRIDGE SECT IO~! C(UPSTREAM 

3j-'r;5-~-
6,23 957,03 o.oo 

1J. 31,-,i-. • 
, 51 o.oo 4,28 0,00 

.000379 188, 188. 188. 

*SECNO 32,300 
32,30 6,43 957.33 o.oo 

---
3:~z-- --.-,~r--~?~----- ~~2--

• oo 0658 42. 42. 42, 

-------C"C1W = • 1 ll1J CE H V = • 3 
<>SECNO 32,700 

32,70 6,16 957,96 
326, 25, 233, 

------;66 -----.eu-- -z.·40--
.000601 950, 1000, 

FACE M-60) 

o.oo 957,32 
0. 84, 

,080 
0 

o.oo 
1. 

.100 
2 

,015 
0 

957.40 
11 7, 

---. 046 
0 

-·----- -------------------------
.• 2" • oJ o. no 960. 30 _____________________ _ 
-o";_·- ----?6 • -·--16 • -- 9€>0~30-

.090 ,047 950,80 1732,21 
o o.on 14,09 1746,31 

--- - - ------- ---- ---------------,--------------
,01 ,0? .0li 954,AO 

___ 9_3_,_ ----- __ ?_6_, __ 
,090 ,047 

_ _]6 • __ 9_c;~.6_Q~-------·--------------
950,90 1986,12 

97,11 2083.23 o o.on 

,00 
11'. 

- 95T, eo 
144,7A 

953,20 
953,40 ---------·---------- 20-16. 91- -

2221,69 

---------------------------------------~--------·- _..,. .... ____ ---------------~--------------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

------ -------. --- --- -· --·--·- --· -· ••• -- + + - •• ·- ·---------

• 



I 

I 
I 

• 
_tl,_:---80,10113. 

.. r __ __,6E~C=N~0~-Bc'b""A~H~-~-~E,L 

09. [5";"('6. ----------..----··-- - ..... ---------·------------- PAGE l? 

-• 
• M 

" 
~ :• i!i 
0 
~ ~-z 

5 
~ ~-0 
~ 

• -
• 
• 
• 
• 
• 
• 
• 
• 
• 

CF I ~1.!i_ __ J!!5.tLK EG HV HL UL0S<: AJllil<;_..f..Lf QR0l:i ALlfB,_..... __ AC,.,......----AllOB"--~v'oC-___ (i,1A LE:FT /RIGHT-"----------------------
TIME VLOB VCH 
SLOPE XL0BL XLCH 

VROB XNL XNCH XNR WTN ELM!N SSTA 
XL0BR I TRIAL IDC I CONT C0RAR T0PWID r~0~T ---------------------------~------------------------...,..------,---------, 

' 

*SECN0 32,800 

34 7 0 E_!i_CR0 AC HMf NI s TA :iJ 2N ~ = ___ ,_? Q..2..Q_~_Q ____ 1;J.#? • n i YPE=,---__ ,1 _T_AfillEJ: = ,,..,.--~s, .... z ... -~n~o ... ~-----,=___,=---------------------~-
J2o80 6.27 7:Jco07 0.00 J.L0-9'...1801~ -:72 o]4 oOl QS].20 
326, llo 2840 3lo 13, 97. 350 3?.o ]9o 953.40 

.68 .AB ~.93 ,89 .010 .042 .060 .041', 951.RO 2090.QO 
• o o o 7 5 7 15 o. 20 o • 2s o. 2 o o o • v,""Q'--_s.,_1,...,.,.,0 Q__2~J_,4c..7_.._,.,p.,,_ _______ ~----....,,....,......,... ___ ---, _ _,..._ 

CEHV= 

6.14 o. o o--U-:O~o 
o. Q. 

o.oo .010 

• o-0-96T;. o o 
]9. 96].00 

952,00 1911-26 
0. 

o.oo 
33. 

.51J0 

95i:l. 1 .. 
326. 
2.7B 

72. 200. 0 

.n7 
32. 

0 0 41', 
o.oo 21 • 74 1 9;:u._Q_l,__ _________________ --,,-___ _ 

SPECIAL BRIDGE 

58 XK 
o.oo 

<>SECNO 33.1 
PRESSURE FL0~1 

XKOR 
2.00 

EGPRS 
958.59 

E'GTIJt: 

958.24 

COFQ 
3,00 

H3 
o.oo 

BRIDGE SE.CT!0N 

33.10 6.50 958.50 
30"2. o. 302. 

.69 o.oo 2.37 
11.nn,nn 50. c:n . ... ,vv....,vv ~v• 

<>SECN0 33.300 

ROLEN 
o.oo 

OwE:tR 

o. 

0!UPSTHE/IM 

o.oo o. o.oo 
c:n -..... ., .. 

BWC 
13.45 

tJPR 

30 2. 

FACE MCCAIN 

o.oo 95P..59 o. 128. 
.010 .021 

2 0 

tlWP 
o.oo 

BARE/I 
79.40 

8AHE""/f--TRAYEfbTtf 
A'<FA 

79. 79. 

kD) 

.09 ,.31 
0. 32. 

.060 .045 
0 o =on 

ss o.oo 

ELLC 

957.90 

F.:LCHU 
952,00 

ECTITii 
960.60 

0. 0 0 96 L,J)__() 
r~:·--c;,6 1 • o o 

952.00 1911.26 
21=74. 1933=0] 

34 70 ENCR0ACHtv1EN T ST AT [ 01\15= I 908 •_~0 __ 2028A__ T Yi"E=, ___ 1 TARGET= J 20 • 000 
3·3~ o 6. so 9"5lr;€o----o-:-o u u.ull . 9SB:ti2 -:-o?. - · · - - ;;-0-1- - -- :1r2- ·-,r51,-;;-g-o 

302. 101. 201. 1. 184. 147. 2. 33. 19. 957.20 
.71 .ss 1.36 .35 .010 .oso .060 .046 952.10 1908.00 

ELCHO 
952.00 

.000210 50. so. so. 2 o ______ o _____ o..,,_,QQ _ __!_ZQ
2

QQ_~Q?B. ... ..,.o~o _____ _ 

------ --- - - . ·- - - ------------·------------------------

• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 

• 
• 
• 
• 
• 
• 
• 
• 

80/10./13. 09,15,26. 

--~tCNi2c.......-¥D ... Ei,,.t>±-J ..,_H _ ___,C""v,.i. s,..E_.j __ --i,CRJ..w,.,S_~r•.s.E.LI:; E G 
Q QLOB QCH QR08 ALOB ---AC~H-- ~-~013-- ·jm=-----¥W·~55~L=E~4~~I ~~.,,,T~----------~----------~ 
TIME VLOB VCH VROS XNL . XNCH 
SLOP£ XLOBL XLCH XL08R iTRiAL IDC 

X~R wTN ELM IN SSTA 
iCONT CORAR TOPW[O E~OST 

. ·-----------------------------
CCHV= ,100 CEHV= ,300 
*SECNO 33,400 

---~3_3_.~~o__ 6_._s~2 __ 9~·=sa .J~.2 
302. r20. 1s1. 

o.oo~ _ _,,u_..Jl~P __ 95R,64 __ , __ .JU ______ ._o_?.. .. ______ .JlJl_---2.5_6_.90;..,,...--------~-------------
1. 309. 148, 4. :n. . 20. 951.20 

.73 ,39 1.22 ,19 ,070 .045 .080 .046 q52.10 1784,49 
,000175 75. 75, 75. o o o a.on 247,76 2032.26 

"SECNO 33,500 
33,50 5,RS 95H,8~ 

---......cy-~~2--· ~~7----s?,~*6 
0 • 00 0.00 9SR.AR .O? .?4 
56. 157. 139. ?63. 46. --=. 21 --~•"/0 ··-. ~ 04:>- - -. ()81) _____ 045 

.oo 957.90 
35. 957. 20:...._ ___ ~---~---

\153 .·ob-n;:rr:·2·3 
.000271 1100. 1100. 1100. 1 o o o.on 992.98 2630,2? 

<>sECNQ 33,800 

3470 ENCROACHMENT STATIONS= 1995GO 202A~O TYP~= I TARGET= 33~ooo 
---~

335~? 4 i•~~ 'L5~6~~--~~---'0 ig?-- 959 7~~ ··--. -i~~ --- ·-· --t;'i?---- s~~ 9~~1:¾0-----------------------
1.15 1,45 3,45 1.21 ,070 .050 ,080 ,047 954,RO 1995,00 

,002172 1920, 1550, 1050. 2 0 0 0,00 33,00 202P,OO 

CCHV= ,300 CEHV= .500 
<>SECNO 33.900 

---~3,..,~,90 __ 4.5~-- 959,63 . O.O,,_O __ ...;O"-'.e-s00 ___ 9Q.Q...2!!. 
J02, o. 302, o. o. 48. 
1,15 o.oo 6.24 o.oo ,070 .oso 

• 0 13252 44. 44. 44, 2 0 

,60 o·~ -
,080 

0 

• 1 9 ____ • 22__ 962. 'iO 
57·.- 51, 96?.,Sn 

.047 955.10 ?004,00 
o.oo 11,00 2015,00 

-~ 

---- -·--- -------~-------------------------------
SPECIAL BRIDGE 

- ··-s13" -xi\-···- ---xRO'R ____ --cora··-· - ·· -imcrN·· --~-we-· ----s,1P 
o.oo 1,70 2,92 0,00 8,80 0,00 

<>sECNO 34.iOO 

BMlEA .. ··-ss ...... ·--rccHo----n:cHD 
47.50 o.oo 955,10 955,10 

------

'----------------------------

-----· ------·----- --------------
--------------------- --~--- ~-----~ ---- - - --

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• --
• 



• 
i ~807f~o~1~1=3-.--0=9~.1~s~.~2~~-.--- .. ___ ., ___ - •-- -----·....-~---·----·•-------...----- ---------·--------- p~ 14 -•"f' 

M 
N 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

___ S_ECNO 
Q 
TIME 
SLOPE 

DEPT,..H~· __ C••SEL 
Ol1:.-S OCH 
VLOB VCH 
XLOBL XLCH 

6070,LOW FLO~ BY ~ORMA~ BHIDGE 

~GP~S:: v.lfOii-E"GlwC- 96o~TT E.LLt= 

3370 NORMAL BRIDGE,NRD= 31 MI~ ELTRD= 962.20 MAX ELLC= 960.50 

BR r DGr.-5£ C I I ON E ( UP STRE A"i7'ACE7WPTfJS1ft,Rn1--. - -

34.10 4.84 959.94 0 • 0-0 0.00 960.R6 .92 .4~ .16 962 • 50 
----3-~-.,fs---0:-8-ii--•- ~~f,9-·-------u-:Ba .o¥ii---;}~,: -- .·o2a · --- .tiZi -·9ss:·r-fr-··206·~~-3-;;>-~0------------------

.00193s 46. 46. 46. 2 o o -9.60 11.00 2011.00 

<>SECNO 34 • 

3301 HV CHANGED MORE T~AN HVINS 

3470 ENCROACHMENT STATIONS= 1960.0 TYPE= l TARG~T= 110.QOO 
34.30 6.02 961,12 961.17 .os .os .?6 958.00 

--

____ 302. 19. 226. 
-:16 .so 2.13 

.000408 50.. 50. 

o.oo 
57. 
,$7 
50, 

2010.0 
o.oo 

37 • 
,070 

2 
! ftt1---!-8-~-o ----- :-~Z;, ~s~1 r1 .. 9 ci? o 5,.,,...---------------~------

o o o.on 110.00 2090.00 
. 

CC RV= , 1 0~O--cE""HcnV"'=cc---.~3 O'"'os--------------------- --- . - -· ---·-----·---------------------------
*SECNO 34.400 

34.40 6.06 961.16 
302. 21. 206. 
1.11 .46 1,93 

• 000419 70. 10. 

-i,srclm7<,7To-
3470 ENCROACHMENT STATIONS= 

34,70 6.18 961.38 
----~2. 11; [90. 

1.so ,33 1.10 
.000116 960. 950. 

o.oo 
74. 
,51 
70 • 

1980.0 o.oo 
rur. 
.28 

933. 

o.oo 
47. 

,070 
2 

231300 o.oo 
34. 

,070 
2 

---------------

96].20 
107, 

- .o4s 
0 

TYPE= 
96].39 

l 73 •. 
.045 

0 

.04 .03 .oo 958.00 
146, 58. 52. 9"i8. l0 ;U70--- · ;·o-i.b---qi;s:-1-i-o-7-,..;.,,.;--,_,,..,;------------------------

0 o.on 249.07 217A.43 

l TARGET= 333.000 
• 0 1 .19 .oo 

3S5. m. 5$. • .070 , 041'> 955.20 1980.00 
- --

0 o.oo 333.00 2313 • 00 
---·- --·- -- ·- - --------------------------

________________________________ ... ________ -- __________ .,..._ .-..-------~----,.~,,...,..----~-------

--------- ---- . - .. -- - - - --·· - - . - - - - - - -- ---- ---------------------------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

:---!.10/ 1 Q/ 13. -09 • 15. 26. 

'---...._,SECNO 
Q 
TIME 
SLOPE 

D~_T.,.,_H,__-----'c ~is EL 
QLOB iTI:H 
VLOB VCH 
XLOBL XLCH 

8~~""15'---i!fMf---i-~H-----'~foe- -----jhc · ---~-~~ss LE~1~Mt;~.L....----------~-----------
vRos XNL XNCH XNR WTN, ELM IN SSTA 
XLOBR ITH I AL IDC I CONT CORAR TOPWID £NOST 

~-------------------------·--~--------------------------·----------.-------
*SECNO 34.800 

·-- _3470. ENCROACHt-'ENT STATIO.N.,'¥S.c;.=-_,2s,.;OOQ._O. __ 2033.n TYPE= 1 TARC.:Er- 3..1,JU\O -------------------------
- 34. so €:-26 - <f'61--;46 -o. oo - o. o o 96r;-s·1----. 0-4-"'-· -= .-n-- . n-r---crsR. ,+0-

302. o. 297. 5. o. 176. 9. 12. 61. 9"i6.40 
1.60 o.oo 1.69 .48 .070 .045 .070 .046 955.20 2000.00 

• o o oJos 9o o. 6 oo. 110 o. 2 ____ ""--____ _;e_o __ _,o"-"-•. on 33"'.""'o.,,.0_~2~.,,_o,.,.,.,.3.._. ,...o,.,__ ____________ ~----------, 
,., < 

CCHV= .300 CEHV= .500 
<>SEC NO 3,c;4""'o'-'9'-"0-°'0--,.~.,__-~.-------~--~ 34.90 6.14 961.44 O.OO 0.00 961.58 --- .1s--·---.03····- .05 ·961,.f,0 

296. o. 296. o. o. 97. o. 72. 61. 964.60 
1.61 o.oo 3.06 o.oo - .070 .045 .070 .046 955.30 2000.00 .001619 44. 44. 44. 2 0 __o___.. __ .J)_,J)_n ____ U_._O_O_(JUL•-Q.,_Q.....,.. _____________________ _ 

_ _,.s~Pet·~c~IA~L,,,,_,B~R~.I~D~G~~-------------------------------
SB XK XKOR 

o.oo 1.60 

*SECKJO 35.I 
PRESSURE FLOW 

EGPRS 

962.30 

EGLWC 
961. 58 

COFQ 
2.95 

HJ 
o.oo 

ROLEN 
o.oo 

CJWEIR 

o. 

BWC 
11. 68 

BWP o.oo 8AREA 
50.26 

QPf.c-·--sJIREA ___ TRAP1707 0 
ARFA 

296. so. so. 

BRIDGE SECTION F(UPSTREAM FACE SPRING ARBOR RD) 

ss 
o.oo 

ELLC 
959.AO 

ELCHU 
955.30 

.7? o.oo 964.60 

ELCHO 
955.30 

---=35.10 
296. 
1.62 

.000128 

6.89 962.19 o.oo o.oo 962.30 .11 
o. 296. ----cr.---·-.-u.----•7·09-.-- - ·-·o·; - · 73 ;- --· --1,r;- -- "9'61+.-€0----------------------

o.oo 2.70 o.oo .070 .015 .070 • 046 955.30 2000.00 
80. so. so. 2 0 0 o.on 11.00 2011.00 

----------------·---------------------~ 
<>SECNO 35.300 

3470 ENCROACH~ENT STATIONS= 1990.0 2112.0 TYPF.= 
··s-; :ro- er.-1-z- -c,5z;:rz------· o; o-o - · · u--;o-rr-·-962 ~ 34 

1 TARGET= 122-000 
·-· ·- • 01 · · ·- • o·n - ·- • ;03-- ·9s·A;40 

296. 14. 226. 57. 41. 231. 197. 73. 61. 956.40 
1.63 .33 .98 .29 .070 .042 

.000053 so. so. so. 2 0 
.070 ,046 954.20 1990.00 
-- _o O .o ~ o~-1~2~. 2. 0 0 _ ~u? -~00-.'0 ______________________ _ 

----·-· -------------- - --•------- - - ·---- --·- ----- -- -------

•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 

• 
• 

• 
• 
• 

og.1s~----- PAGE 16 

--;:3f.'=E,...Cc:..,Nc,:0 __ ,;.8?2clr~~H-~§,,.~~E.=L--g}b~=s __ .,,,_¼s,a-L Eac-~g;.eK~· -- }~ --1-~ur- - . JBc ·~ ---¥t~.!1.'½_-r~~-ri1tf"-'v.___ _____________________ _ 
TIME VLOB VCh VR08 XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XL08R ITRl~L IDC !CONT CORAR TOPWID ENOST 

CCHV::; • l O o CEHV:. • 300 
"SECNO 35.800 

35.iO 7-~? 962.36 o.oo o.oo 962.37 
-~9 • 224. 63. 43. 2Tl. 

1. 78 .21 1.06 .28 .060 .040 
.000099 619. 490. 383. l 0 

CCHV= ,300 CEHV: .S00 
*SECNO 35.900 

__ 35.90 1.25...__ 962~35. ___ o.oo __ ...JL.oo ___ 962.JIL 
296. 35. 142. 120. 63. 74. 
1.79 .56 1.92 .62 .060 .040 

.000497 36. 36. 36. 0 0 

*SECNO 36.000 

·---~ 

2:"2%:------1~-? 
.060 

0 

.Q3 
194. 
.060 

0 

• ()46 
o.oo 

.01 
7f' •. 

• (146 
o.oo 

.oo 9f,O.~ 
6:l. 9Co. o 

954.70 1939.72 
317.34 2257.06 

..• o I ... 3"-0. 'LO~------------1,3. 960.f'O 
955.10 193}.04 
21,3.12 2194.16 

3370_ NORMAL BRIDGE,NRD= 39 J~~I~N~-~E""L~T~R=D~=--~9~6~Q~•l;LQ. MAX ELLC= 9c;8.00 _________ _ 

36.00 7.27 962.37 o.oo o.oo 962.39 .02 .oo .oo 960.90 
296. 52. 67. 178. 63. 360 194. 7P,. 1',3. 960.80 

---.~o·o to""0 4"'~,----""·"'~"":'---~1~•.;,c~~;-----'· 9 : • 
060 

• D?_}- ____ .,_Q.9-8·---:lr~M--f~-j-;t&-~NZ~..,;·9:-------------~---
~· "· . 

.,sEcNO 36-lOJ) ___________________ _ 

• 3370 NORMAL BRIDGE,NRD= 39 MIN ELTRD= 960.80 MAX ELLC= 958.00 

• 
• 
• 
• 
• 
• 

BRIDGE SECTION 

36.10 7.31 962.41 
296. 53. 64. 
I , 80 , 80 1, 75 . o·o-o--cnr~---~ 4 1 • 

G(CHRlSfI HIGH) 

o.oo 
179. 

088 
410 

o.oo 
66 • 

.060 

--- -------------------------------..,......~ 
962.43 .02 .Q4 .oo Q(,0.90 

37. 203. 7P,. 63. 960.RO 
,027 ,060 .045 g55.10 1929.87 er----- ----o- -- :.3T~-sr· 2i5T.:-sR-·-2·197-;-4·~------------------------

*SECNO 36.200 
"6.20 7 .31 962.41 o.oo c.oo 962.;;:,.----.lJ3--
296. 36. 
1.80 .55 

137. 123. 66, 74. 204. 
J.84 ,60 ,060 .040 .060 

_. Q_O_Q't.5~-- _ · t. __ __ J. ____ 1. ______ .. JL _________ o ___ .. _o __ _ 

----------------~--------- ---- - -- --- ·- - -------- -- -- . -- ·--------,------
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



~-0 

" 

• 

-7:ftf/1071 3. -----· - --·•·· -- . •·- ·- ..... . ----·- ---------- ........ -- ·•- -·------~---~ GE 1 7 -~ 
---;SECNO 

Q 
D,E;.l;:.,T,..t! _ _,,_.,c W SE. L 
QLUtl OCH 

CRll,vS ~.SSLl:.1 L,.,.K. _____ E.AGG hV >-iL OLDS<; BANK ELEV Ql'/1f8~-~;,Dfu-- -A-c·--~Al{utl- . ~-· vo'C- - -·-1wA~- -rrrt7i:i'rG1'11--"-----'--------"-----------
TIME 
SLOPE. 

VLOB VCH 
XLOE'L X'..CH 

*SE:CNO 36.J.OO 

VRDB XNL XNCh XNR ~TN l:.LMIN SSTA 
XL08R I TRIAL IDC !CONT CORAR TOPWID ENDST 

----··--------....--c--~··--- ------------------
36.30 6.13 962,43 0,00 U,00 962,45 .02 .Ol ,00 960.AO 

----'f~z----~-~6;-• -~1!-I·a---~l2c-----.lr~-,,_---~~t-u--- -~·5}5-- - ·-;·l{-~-- -9s"6~lo-·-rg?r~~lig~----------------------
.000141 so. so. so. 0 0 0 o.oo 331,23 2268,05 

CCHV= • lUU ctHV= .JuO 
*SECNO 36 • 800 

36 • 80 6.16 962 • 46 0 • 00 0.00 962,47 ,02 ,f\? ,00 960,AO 
----f.-?"-lgef-J6~---~ ~+6---f:f ,--- ~ tz----. ci""'i-rr-- --~~t-5--- · · -~-b ~-&--- ... -: ~ 25 · - 9s6?j o r<il~ ~ 3~<"'-r ____________________ .,......~ 

.000144 150. 150. 150. 2 0 0 o.oo 333.34 2269.73 

ccHV= .Joo 
*SECNO 36.900 

36,90 
--~~7 

• 000413 

*SEC NO 3 7. 01, 

CEHV= .Soo 
7.36 962,46 o.oo o.oo 962.49 .02 • 01 .()0 960.90 

38,. _____ 1 "2 .• •--~• 126. ___ _,72,, ___ 7S • 214, Rl. "S. 9fiO.AO 
.5·3· i';-7~ -:"59 • 060- • 0·40""- · - ·."060 · ·-. 04-S-- c;55-';'i o --r92J. o 1~--------------

' 

so. so. so. o o o o.on 279,44 2202.45 

• 3370 NORMAL BRIDGE ,NRD= 39 fv,JN EL TRO= 960 ,RO MIIX ELLC= 958,30 

• 
• 
• 
e 

• 
• 
• 

---........ "::1rn---. 73'7'--"CJtiz. 4 r 
-296: 53. 66. 

1,87 .75 1,66 
.000819 I • 1. 

*SECNO 37,100 

o.uo 
177. 

,83 
I • 

o. u u---Y62-;·49 
70. 40. 

··.·rr;, ·-·•-- · .nn • ·1\--.,,<"l'f::"qJ)----------~-----------~ 
2i4: iii~ 65: -9fio:Fio 

,060 ,027 ,060 .04S 955 • 10 1923,00 
0 0 0 -3 I.,_:;!1 __ ?.79'-C.'-4-'-'6-'--_,2..,2_.,0'-"2,.,.c..4'-'-6'--____ ,....,, ________ ~--------

-·· -:rJrotiTOkf-1/i [ BR I !JG"E,NRD- 39·-;;,.nr El TRD- 96lY7Hll-M/l-X-El.lT=· "95If~ 3(; 

BRIDGE SECTION H(CHRISTI HIGH) 

- ---- - -~~------------ ----------------------

---...-3;-;-10 
296. 
lo89 

.000756 

7,41 
53. 
074 
41. 

962,51 
65, 

i.60 
"l • 

o.oo u.oo 96?..S2 .02 ,03 .oo 960,90 
178, 72 • 40. 2?0. RJ. 66. 9fi0,AO 

081 0060 .027 0060 a04S q5s.10 1Q21.93 
4 ___ l ~• ---~O~. _____ O ___ .• __ 0 _ _--:_31.•5J1. __ 2.f\3_,_!+f, ___ ?.?O."i...,19~-----

-----------·-----------------· 
- -- ·--·- -- ·----· . ·--·- ·- ---- -- ---------

• 
• 
• 
• 
• 
• 
• 
• --
• 
• 
• 
• 
• 
• 
• 
• 



• 
i -awr..,_0...,.1 ... 1"'"3-. --o"'9"". -.i...,s-.~2""'6~.-------------

-li-
____ .,... ___________ ------ --------------·----------~-.,s-PAG(C lR - -:,;;. 

I ·-· ·--SQ:µaE=CN=O<-----;D;.;;E.,._PT.i,..cH.L----;,C l'l§E L OLOB ('fC,, ~{{l-5---,.~;,cc:tm~K--IiH----~~oti-- ~b:------¥-~~~J~~~rt¾~-_:,v _____________________ _ 

M 
N 

,J 
z 

• 
• 

:e 
~ 
it 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

TIME VLOB VCh 
SLOPE XLOBL XLCH 

VROB XNL XNCH XNR WTN ELM IN SSTA 
XLOBR I TRIAL IDC !CONT COR•R TOPWID ENDST 

*SECNO 37.200 
. 37.20 7.4Q , 962.50 

---~2..CJ.n..--~· 3 9-..-12.9,, 
1.89 .52 1.71 

o.oo o.oo 962.53 .02 .00 .oo 9;;0.90 
l 28.•c------1.l:i-•,..__---1:,7,,c5.;,-• -.-~]_. __ __J>,_L. ___ .s.=-.=-6.b.oc...--~9"°'~'.c.....--------------~-------

• 58 .060 .040 .060 .04S ,-5s.10 1921.64 
• 000382 1. 1. 1. 0 0 0 o.oo 284.53 2206.18 

-....,,.*"'"SE-· c=N~a~3=1=.~3~. o~o~...._ ________________________________ _ 

3470 ENCROACHM!::NT STATIONS= 1961.0 2061.0 TYPF.= 1 TAi<GtT= ' 100.000 
---=3..1_..30 1._4.1_.!lli>2.5_L _ __J)_._,,O~o ___ o""".Q.0 ___ .20z..5·z._ ____ .• 0_6 _____ ._o..:1 _______ • .n.2_ _ _26!L.!!-'Z-~------~~~----~·---·-----

296, 42. 178. 76. 53. 76, 83. 82. 6n, 960.BO 
1.a9 .80 2.Js .ei2 .060 .040 .060 .045 955.10 1961.00 

.000724 50. 50. 50. l O O o.oo 100.00 2061.00 

----------------------------------
CCHV= .100 CEHV= 
l>SECNO 38. 00 0 

.300 

--:r2"55LTTV IOED F Lbw-

VALLEY SECTION I 

38,0.0 
296. 
2.47 

.000154 

s.21 
131. 

.34 

9oi::."':16 o.oo o.~z-.,n-----~-or----:--40 .oo 96t.·1'57f"---------------,---,---·----, 
136. 29. 3i;2. 129. 109. 9S. 76. 961 .60 
1.06 .21 .060 .040 .060 .044 ·957.75 1924.6f. 

l 383. .l~ "'-37-'-5"'-"-. __ 1~4~0~0"-'•----=3___ •~-- _ . O_ ·- _ 0 .J!J1 _ !:>2?.. 1 fl . 2~4~5.._4-'-•~7~4.,__ _____________________ _ 

, 
···---·---·---- ----- -----~---~----

. - --·--·------ ----

-----------------~-------------------
·•·--·-·-- - ·-------------------
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• 



• 
• 
• 
• 

- -- BOl101r3. . - -----• -·- ----------- ·-----------~A.i:;'£ 19 

·-------·--- - . - - -------------------------------~-----....... ----

---- --- -- ------·---------------------------
-- ------------------------- - --- --- -·--· -

J1 ICHECK INQ NlNV IOIR 

-10. 6. o. o. 
-:rz~~uf---xi:rc-crr·----pt,<f"v_s __ · -,sE:·cv 

15.000 0.000 -1.000 o.ono 

STPT 
o.ooonoo 

0.000 

7-ETRIC' ·-HVINS 

o.oo o.o 

0.000 o.ono 

Q WSEL FQ 
o. 95S.n70 0.000 

I Bl" - ... ·--· CHN1M I,Vif«-

0.000 0.000 0.000 
--- ---- --- - - ----- ...... _ -----

--------- -------------~------ --• - . - _,_ ____ _ - ------ --- ----- --------------------------

• 
• 
• 
• 
• 
• 
• 
:1 

• • -- ------- --· .. - . - _, -----------------------------------
• • 
• • ------~------- ·-~---- ·-----------

• • 
• • 
• • 
• • 
• • 



• 
-•--e'""o~.1~1=0-1=1-3-.-~0=9-, ~1=s-. 2=6-, ----------------- ·- ------ - --~ ----·· 

'f 

PAGF 

• 
• M ~. 

• 
• 
• 
• 
• 
• 
• 
• 

----;..i;E..1C..i:N!!>0L,..._..\jD~E1;;P.,1,T.0Ht......._i,.C,g.w;;iSE.i;._L1,. __ ...JCQ.f?R_Ol~~L,JSL--.--JV;e.,I s,...,~ L,,_,K~_.,_.f G,;i.,, ----'cHL!\V. 
Q Q[OB QCr o ALOB ACH AROB -....!:IL.---~LQ_sc; I" ~~K FJ.,!;.}/_-----'-----------------VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR I TRIAL !DC I CONT 

WTN EL~IN SSTA 
CORAR TOPWJD ENDST 

*PROF 2 

_ _,c,._,.CJi.Y = . • o 
,I!, C ~ ,...,;:n .., I'\ f\ fl n. 
".::u: ... \.,t'\IU ..JUoVV\J 

2800 NAT 01= 161.61 WSEL= 955.67 ENC Ql= 161.61 WSEL= 
NAT Q[= 174, RATIOS LO~,CH,MOB= .[583 .6205 ,2212 WSEL~ 

9"i5,77 RATIO= 0,0000 
9SS,77 

3265 DI 

3470 E:NCROACHME.NT Si~..t~_I.0.~S_= l84P_o~ __ 2JS4o~ rv1PF= 4 T"RGF"i= - VALL ·y St.CtTofJ ,:\ ( WE-ST TCiWK"SHTP-C-rnr·suMMfT1 ___ b!--~=--·-. 

30.oo ·5,47 955,67 o.oo 955.67 955.10 .03 o.oo o.no 954.RO 
___ ___,3""'6*0-¼'---4'-'"5,...,_, __ ...,2,__4c.;5,-.;•----"7..;,0:..,•----'-'l 39,,_;•,-_ _ __.,145 • ___ l'_ 9

1
_~ ____ 

0 
___ ,...,

0
o n':r---,=-o. ..2.5.4_,_?..,__ ___________________ .,...,.. __ 

0,00 ,32 1.69 .3 r • [30 .oS-o .ov "' 9SO .::,-~41,;94 
.000565 2100. 2100. ?loo. o o o o.oo 299,13 21s4.62 

---,.--,,--~~,,-,....-----------------------------------------'-----------------------"::it.C1'Q 30,6 
2800 N/\T QI= 
NAT Ql= 157, 

146,11 WSEL= 956,61 ENC QJ= 
RATIOS L06,CH,ROB= .4016 ,5508 

146,ll 
.0476 

WSEL= 
\•1SEL = 

9S6,71 
956,71 

RATIO= 0,0000 

3470 ENCkQACH~ENT STATIONS= 11;1ZS..l 2031:l.(\ TYPE= 4·--n~ITTfcT:;: ,OA7 
30,60 5,69 956,69 

360, 141, 213. ____ _...~9z_ __ ..._t.~ l,74 
,000622 1725, 1725, 

o.oo 95o,6l 
· ':). 309. 
• 3,...,7c...----~• l.2.9 

1 ,25, 2 

956,72 .o3 1.0? .no 9~4.60 
1?3, 15, )8. 10. ~55,?0 
• 0'19,,-------"-' lZ_O _____ , /150_. _9..5..l~O_()_J.B.?.'h..J ·.'----------"-----------------

v o a.on 212.81 2037,96 

a-sECNO ':l0y700 

3470 ENCMO/\CHMENT StATIONS= 1916.0 2030,0 TYPE= 1 TARGET= 114,000 . 
30,70 S.95 956,95 0,00 956,87 957,01 ,06 ,2R ,01 954.60 

360 • 7 3 • Z.!k! .,_, ___ ;i_.,__ _ _, 38ac:':c-----'LtL-~---. 1-32-0·--·--. ?n_5Lo·--·9·-5·1·-1•20·-o·--10· . .9156·'.::;.~o•..fo_,,_ _____________________ _ 
.45 ,53 2,11:l .35 .·120 .oso 

.000894 375. 375. 375. 2 0 0 o.oo 114,00 2030,00 

--.,--s-E-c=N~o~3=0~.--a=o=o~------------------------------------------------,,,------------

3410 ENCMOACHME~j STATIONS= 1985,0 2030,0 TYPE= l TARGET= 45,000 
---~1;'-~~ 6--§~ 95_~-gg-~----¾-~?·'----'-9';,6,',P.-_9.;S_I-2-(:----- 6~! -- .. -fo.i?. --- i~~- - 'i~§:3~0,-----------------------

047 .64 2.40 098 .oao .oso .090 ~nso 9so~Po 19as~on 
,000791 200. 139. 83, 0 0 0 o.oo 45,00 2030,00 

-----------------~----'------------------- ---- ---- ............. ------------------------~-
----- ----· -- --------·-· - -- - . . . ·--- . -·· .. 

. .. --- --- ---- -·-·- -----------------------
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• 
• 



• 
80/10/13. 09.15.26. ------------ --- --- --- -- -- - ----

• 
• 

,_ __ --5ECNO --------...J)J;_P_TµH,_.-!J'..S.El.._.-CJtJ...w.s_...J,JStL~-f_[? ______ t:I.V. ____ . HL ____ .....Q_LQss_ __ FMNK Fl F:,..v...-------'--------------------
Q QLOB OCh QROB ALUB ACH AROB VOL TWA LEFT/RIGHT· 
TIME VLOB VCH VROB XNL XNCH XNR ~TN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL ]DC lCONT CORAR TOPWlD ENDST 

--~------------------------------ -------- ·• - --- --- ------------------------------
CCHV= .JOO CEHV= 
*SECNO 30.900 

.500 

30.90 6.24 957.04 o.oo qsb.98 957.35 .3i .10 • i 2 960.50 
360. o. 36 (J. o. o. 81. o. ?2. 12. 960.50 

.47 o.oo 4.45 o.oo .oao ·ll.5{-- .090 __ .JL'iO_ ~"i..&-:¾~74 J___,,___fi._2 
e00.48-94 60~ 6-; '':,. 0 O~OP 14; ...• 755~71 

---------. -- ---

SB XK XKOR COFU ROLEN B1C 8WP BAREA 
____ 1,_.""2"-'5"--__ _,,2..,.'---'1"'0'---__ .:eJ--=-·-"-o'°'-o ____ -"-0=--• ,,__o o"--_~1""'J°""'.'---'s...,o'---~--. eJ _____ s s. o o __ 

ss o. o_o 
EL CHU ELCHD 950.80_9~5~0~•~8~0,._ _________________ ~ 

• 
1 *SECNO 32.100 

CLASS A LOW FLOW 

• 
• 

• 
• 
• 
• 
• 

-34',:0 BRIO-GEl'f.S.= 95T. o-o· "8TITD13'Ev E[UC"ITY =, -----,.. S"R - - --- -cACCl)[A T FD-cHA-l'INEL--A"l,Eli= ;-

EGPRS EGL WC H 3 QWEIR QPR BAREA TRAPEZOID ELLC ELTPD 
ARFA o.oo 957. '.fB .oS ,. 31'(1.8:,~ - --·Rc;.--·-gc,7-;50--<lf>O:-'.l0,----------------------

___ JIB__IJ)Gf SECTIOtv C<UP.;iTRE_ll_"l FACE ~·-t,0) _ 
.. , ---------. - --- . ------- -------------------------------

32ol0 6.30 QS7.10 0.00 957.03 957.38 .28 .O] O.OQ 960.30 
360. o. 360. o. o. 85. O. ?3. 12, 9n0.30 

•74~9 __ ~on."o~o'----.--4;,2~3"----;_on.~o~o'-_.....;:•~o~?~O_ 
.Oll1T"368 188. 186. 18':1. 0 • 

01
.;;
5
----"-

0
""

9
~f,...1 --..;;ijc'-'~--..-c1i~- - ~ra ;-~g--1-~i~tx------~----------------

*SECNO 32,300 
-- ZtfffO-l'fA,- Q"l =---r21:-@-WSEC= --- . ""9:,T. J""J~NC-(H =-· . - ·1 ,:7. 09" .. , WSEL = ·957. li3 RATIO=- --o .-o·o·oo 

NAT Ql= 133. RATIOS LO~,CH,ROB= ,0098 ,8325 .1577 WSEL= 957,43 

3470 ENCROACHMENT STATIONS= 1992,0 2041,1 TYPE= 4 TARGET= ,043 
32.Jo 6.4a-ys1.3a u-:o-(1""" gs1.33 9'57:-46 .1fA ____ --:-o;,--·---.01:--·--g-~-~o 

326, 0, 2B2. 44. o. llP.. 59, ?3. l?. 954,60 
.49 o.oo 2.38 .75 .100 · .046 ,090 .n47 950.90 1992.00 

___ .000764 _____ 42. ___ 42. ____ 42. _________ 2 _______ a o a.on 49_.13 2_0_4_1_.,1;3 _______ _ 

----------- ---------- -- ---- ' --- -- ---- ----·-----------------------------
------ -- -----·-- --- - - --~------ ---- - - - .. -- ··- --· - --- - --- ------------- ---
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• 
_._--8'""0"'""/=l~0~/~1~3~.-~()~9~ • ...,.1~5-.=2~6-.---------------------- ------------------- ----------~-------p,:-,A:-;G'"',E--.,,?"'2,------~ 

"( 

M 
N 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

__ __,S~E~C~N~O!-__~D~Ef'~.--!.TDM--~~HSEL 
Q dLOB \,/-
TIME VL08 VCh 

8Pti~-1t5~"""'K---'~~,,,.H.....----'i~~cffi----• 5t----¥-~~55-·-ce:·~~~ r ~:fr-ll.--------------'----------
SLOPE XLOBL XLCH 

vRoe XNL XNCH XNk WTN ~LMIN SSTA 
XLOBR ITH I AL IDC I CONT CORAR TOPWJD ENDST 

--------------------------------------------------------~-------------

3470 ENCROACHMENT STATIONS= 2087,6 2191,4 TYPE= 4 TARGET= .055 
___ _,3~2;;.2:~lw~!---_.),6:..:i.!:;1;2-;--29ds~~~4:.a-~1-;--_;0~6:--:_. ~:(.:o~. _ _;9:!.,. s""'1~2\-1,P~'--9_se 9~-tii-fr-----~-~~---'~~---2,~_*:r:i·'-,,------------,---------,,---_., 

,63 ,82 2.so .67 .oso .044 .010 ,04F ~51.ao ?087,59 
.000603 950, 1000. 1050. 2 0 0 o.oo 103.79 ?191,17 

-----------. . ·------- ----· --- .. ---- --·---------------------
*SECNO 32.800 

3470 ENC~OACHMENT STATIO~S~=;;_-~2090.Q 2147.0 
3"2,80 iJo·:37 9·:,8.17 ~8.0 I 

326, 11, 2Fll', 33. 13, 
,65 .as 2,8S ,B7 .o,o 

l -. 1-l~E.§EJ: =. 11 5 7. o. iQl~~ " , 953. ?.O 
38. ?f\, 14, 9S3,40 

oOAO o04~ 951-AO ?090.00 
.000699 150, 200, ?50, 2 o O.Q_0 __ ~7~.,_,o.'.!L..-'~4u7~,c.lLJJOc_ _____________________ _ 

CCHV= ,300 CEHV= ,500 
*SECNO 32~•~9~0~0~~--. 

3;;r;;-90 6,24 9csr.z4 0,00 G$6,14 9SH.3::i ,f(r .or ,(lO 9€,l ,OO 
326. 0, 326, (1, O. 120, O. ?9. 14, 91Si,OO 

,66 0,00 2.73 0,00 ,070 ,042 ,060 .046 9S?.OO 1911,26 __ .,_,o,,.,0,_,1...,0<=4,:.s8,__ __ _.,3c,,;3_ •• ____ 7,_2'°-"-" __ _,2,_.,0,.,0,w,e__ ____ "-___ _,,_0 __ _ 0 __ _ 0. 0 f} ~] • 7_4_~1 9~3=3, OJ,.__ _____________________ _ 

SPEC 1 AL BF/I DGF 

58 XI< 
0. 0 0 

-1,5E'.'aJO '.l.l • I 
PRESSURE FLOW 

XKOR 
2.00 

EGPRS 
958,69 

EGLWC 
958,33 

COFO 
3,00 

H3 

0,00 

RDLEN o.oo 

QwE1R 
0. 

RWC 
13.45 

QPR 

302, 

bliiP 
0,00 

8AREA 
79, 

----- ,.._, --- --

RA~EA 
79,40 

T"R1\l" E7UI D 
ARFA 

79, 

ss 
o.oo 

ELTC 

957,90 
. - - - - ------ - -----·--

ELCHU 
9S2,00 

tl 
960,60 

f.LCHD 
952.00 

---------------------------- ---- -- ..._ __ _ -----------------------------------
---- - - - -- - - ·-· - -- ----- ---------------- ----------------------
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• 
• 
• 
• 

,----.,,8""'0--1"'"1~01=1~3~.-· --=0""'9·. 15. 26. ?3 

---gE:cNo,--'Bftr~"""H..__~_~,_,_E..,.L __ &~b\-f'~\->s,___Jf*-..Eb~""'K---{fH----~-aB----1at __ xOUl.ss__Jl_M,LK-.£..L,-!c-'----~-----------------
TWA LEFT/RIGHT 

TIME VL08 VCh VROR XNL XNCH XNR ~TN 
SLOPE XLOBL XLCH XLOBP I TRIAL IDC I CONT CORAR 

EL"'lN SSTA 
TOP\o/1D EI\IDST 

8RlDGE SE'.CTION DIUPSTREAM FACE ~CCAIN RD) 

---=33.1~0 ___ 6~~·*6,,_0 __ 9~5~8-60 :-ro2. o. :,02. 
o. o._o"-. -~9,....S""E;l,._.._;!s_,,.o ___ q..,.,s"'",~. n;'L__ !%0.§...__ _ .• 3 ''---~o •. ...,o'""o'--__,9_6J_.__Qf\½------~-----------------o. o .30. o. 29. 14. 961.00 

.67 o.oo 2.33. 
,000286 so. so. 

o.oo .010 ,027 ,060 ,045 952,00 1911,26 so. 2 o o o.on 21.14 1q33,01 

<>SECNO 33,300 

---3.470 ENCROACHMC:/\T STATIONS- 190R,J)_==-\2.l!.2f,~_T_yj>_E_;: __ L ___ T2_AJK1.fJ_= --- ___ L2Q.._o_nQ 
33,30 6,60 958,70 0,00 958.60 958.72 .O .Ql ,O? 956,90 
302. 104. 197. 1. 193, 150, 3, 29, 14, 957.20 

,68 .54 1.32 ,34 ,070 ,050 ,060 ,046 952,10 l90R.OO 
,_.. __ ,_. o"""o,.,__o""'. 2._4"'"6.._ ____ ~""o~·-~-.,,.s,,_o_.._. --~so. 2 o Jl _____ Q,J\_o __ J.-2..Q .JLO_?_Qi?Jt,..QP _____________________ _ 

CCHV= ,100 CEHV= 
__ *.,_Sl;:CNO ;p. 4_0rc0~-

28a o NATQl- 228.ll l,S(L= ~58,6? ENC QJ= 228,ll wSEL=·-- 9SR,72 - RATIO= 

.300 

n.0000 
NAT Ql= 242, RAT[OS LOB,CH,ROB= .4164 .5804 ,0032 WSEL= qse.12 

3470 ENCRO/ICHr,,tEt...T STATIONS= __ l_f\74.8 2n26.0 TYPE= ____ 4. TARGEJ- O;i_R 
---:r3,40 ~----g-s1;-:-r[· 0.00--•:fS',1·':\,~?-,z;-1 :-07-- -- .o-;,------~00- -g5h.9~0-----------------------

3n2. 118, 184, O. 256. lSO, 0, .10. 15, 957,?0 
.10 .46 1.23 a.on .010 .n4s .oao .n45 952.10 1874,en 

.000184 75, 75, 75. 0 O O _Q-,J)O __ _l_ci_1~_2_11___202fi.OO ~---------------------

<>SEC"JO 33,500 
2800 NAT 01= 183,46 WStL= 958,85 ENC Ql= 183,46 WSEL= 958,95 RATIO= 0,0000 

---i'N"'A rm,..;. 204. --P-liTTUS LOH, CH ,R08= • 1731YZ--, FZ27 • 2 r11-w5a:-----"-,,-g;.,..c;,1, ;go, 

3470 ENCROACH~ENT STATIONS= 1894,7 2304.6 
33,50 5.96 958,96 o.oo 958.85 

---3-02. 3~r;. znr.------si-;-------1 os • 
TYPE= 4 TARG~T= 

958,9!:I .02 .24 " i 41 • - . - 2116.. . - 4T: - -
• 97 ,35 1,49 ,27 ,070 ,045 .osn .045 

.000273 1100. 1100. 1100, l o o o.on 

----------------------------------·---------
<>SECNO 33,flOO 

__ 390 ENCfWACHMEt...T ST/>TJONS= · _ 12_95,.9 ___ 2028,0 _ T'l'.£'.E=_ -·-·. L. TARGET.=._ 3_1 • 000 -- -·--- --- . --- ---

-------------------------------------- ----- -- -----------·------~---------------------· 
______________ .....,_ _____ -- - -- -----•----- -- _,, _______ --- -•----- ----

. -- -- -- - - - ·-------------- ~-------· 
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80/10/13~ PAGE 

SECNO DEPTH C_;1$£L ---c'>'='"""-''---~oroe~---o·cH CRI'ti-S __ -"'~1,..S"L~K'---~EG 1-<V HL QL()<:.c BANK tcL<=-v cmoo- ALUB ACH--~1tRufl ___ vo-c-,--·,~'-''--crr-17Fnt;l:'iri...---------------------
TIME VLOB VCH 
SLOPE ALOEL XLCH 

vRos XNL XNCH XNf< WTN ELM IN SST A 
XLOBR I TRIAL IDC I CONT coqnR TOPWID END ST 

33.80 4,95 959.75 O.Q[) 959.66 959.91 .16 ,!39 .04 956.::rn 
302. 18. 266. 19. 12, 79, lo• 50, 2Po 957,40 
1 • 1 1,.___,,..;1 .'""4~1 __ ~3. 36 1 • 2 o • o 1 o • o 'L0

0 
_ _.JIB_o

0
. _. __ 

0
• r. 4

0 
n7 95

3
4
3 

•• P<, n
0
. 

2
1..2.'

0 
9.
2

~ •. ,
0
1,.*o. -----------------------• o o 1cr9-9 1,rzo. 1ss-cr:-----i-o-s-o-.---~---- ~ 

CCHV= .30~0~C~E~H~v~-c.--~•~5~0~0._ ______________ _ 
-irsecNo 33.;:nr 

33.90 
302. 

4.62 959.72 o.oo 959.63 960.30 
o. 302, o. o. 49. 

--:01-ls)J o.oo ___ c.1_2 _____ ..J1..00_~010 ____ .oso __ . 
44. 44. 44. 2 (I 

.SR 
o. 

• 080 . . . . 0 

,IP ,?l 962,50 
SQ. 2R, 962.50 

__ • _0_4~ ___ . 9.5.S ._l_Q __ ?.O ~ ._o O 
o.oo 11.00 201s.oo ----------------- ----

--sP"'E'"'C"'"I,...,,.,,.,c-.H.,,,R.,.,1 .... o'"'G.,.E _________________________ ----------------~------------------

SR XK XKOR COFO RDLEN --~o~•~o=o ___ ~1~,7""0e_...._ __ ~Zc•'--'-'9?_ o.oo 81,C f!WP 80REA 55 . ELCHU 
",eo'--_-~o.QlL 47.so ___ o.oo · __255 • ..1_0,.~ -~ LL!~'--------------------

• <>SEC~O 34,100 

• 
• 
• 
• 
• 
• 
• 
• 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= O.OOO EGLWC= 460,376 E:LLC= 960.500 PCWSE= 959,719 fLTRD= 962.200 

3370 NORMAL BRIOC,E,NRQ= 31 MIN ELTRO= 962.20 MJIX ELLC= ___ 960.50 .. 

RRIOGE SECTiot~ [{UPSTREAM FACE RORINSON RDJ 

34. l O 
302. 
1.11 

.007967 

4. 91 960 .--"Oc"l __ ~0_.-...0~0 __ 95~9~. ~• 9,,_4 __ 9,_6~0c...•..,9 ... 2..-----~•~9~l__ • 4S • I 6 96?. 5 O ______________________ _ o. 30 • o. 3g. o. - --c;-o------zf<~r 
o,oo 7.65 o.oo .010 .024 .080 .04h 95s.10 ?ooo~oo 

46. 46. 4f,. 2 O O -10,!S 11.00 2011.00 

. I 
i 

----------------------- ------------ ----- -------------------------
<>SECNO 34,300 

3301 HV CHANGED MORE TrlAN rlV!NS 

3470 ENCROACHMENT STATION~= 1960.0 2070,0 TYPE= 1 TA~GET= 

- - -- 2ia~?-- 6 28"0 9 &12l~ --- 0 s-g?-----961 3i:----96 }0~: ·· · --- 102~- s8-: 
1.12 .so 2.09 ,56 .070 .040 .080 .046 

.000385 so. 50. 50. 2 0 0 0,00 
·------------

-----•··· --- ----

110.000 
.• ?f, ____ 'l5P,,,_QI) __ ---

29. 958.)0 
955. l O I 96 0 • 0 0 
110.00 2070.00 

-· - - . - -- ·--·--. -------------------

I 

...... -- ........ 

---
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• 
• 
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• 



• 

• 
• 
• 

• 

09. rs.26, --, ----~----· .. ......,...... ... ---------- - - - -------- .... -- ,~c; 
,_··rr 

~--6_!'.:_Clj_Q_ __ g-tt,,_,~,.._H~-s;-~~LL-__ se-a-~ ~c&l{-~~g"""R----~{os:__._ __ ~bc-----~~~s_s_rrMY~T~'R~~------------------"------
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL roe ICONl CORAP TOPWID ENDST 

---- --·------- ~ 

CCHV= .100 CEHV= 
*SECNO 34,400 

• 300 
--'-~Q~J Ol= _ l!t7_,_:J.2----1'.!..,.'1f.L= ___ -=q~_1....1.2__,f:!JLJll= l!±..1..,.$.?~_!iS..EL=. ____ 9J1.l•?(i __ Rl\.li_O= __ ll...J)JlJ]Jl,_ _______________ - ___ _ 

NAT Ql= l~~T10S LDA°CH,NOB= ,0.76 ,6600 ,262~ WSEL= 961,26 

3470 ENCROACHMENT STATIONS= 1983.3 2069,4 TYPE= 4 TARGET= ,065 
34. 4 n 6. ) 1 Q pJ • 21 n , Q n 96 1..,,_Lft.____9.JU. • .2.P, __ .....,,...J!-'o..s -----c•-0.3. ___ • ;!-o Q,...--9.5'-l.,-"-,..,.-------------.-~----------, 

302. 14. 215. 73. 21. 108. 104, so. 29. 958,10 
1,13 .f,7 1,99 ,70 ,070 ,045 ,070 ,046 955,10 - 1983,30 

.000443 7o. 70. 70, o o n o.oo ~6,13 2069.43 
------------------------ ---- ---~ --·- - -----------------------------------------

<>SECNO 34,700 

34 70 ENCROACHMEr,, I STA T1 ON""$=-_..._) 98 Q-;,•..-.Q-=-r'23 l 3. Q TYPE-=---._ ___ L__ Ta!.sQE.J • .i; 3..13._. Q.Jl.L__,'"""'~..,, 
34,70 6,23 96!.43 0.00 961,3e 91\T:'44 -~lH ,lP .no 95A,l.0 

~O?; 1!~ !BJ~ 10~~ ~~~ 1z~~ . 3Z£~ ~?: c,~c3~~ ,n2~6~~0 
lo'+( ' ci.JC 1oUf oC.C'I oVfU ol•~ ✓ oUlll 0•1""-n ":J:):JoC:\J 1-rn,10\,J\J .0001oa 9&o. c;,so. 93~.._. ___ ___, _____ _n __ £J _____ o.....llll.~1n01_0_ 2313 __ ....,_., ________________________ _ 

<>SECNO 34,800 

3470 ENCROACHMENT SIAllQij~~ 
34.80 6,31 961.51 

302. o. 297. 
__ _,__H-l,57 0,00 l,b8 

.0002~, 600. 600, 

2~-n"P'E= 
OaOO 96lo46 g6ia5S 

5. o. 177, 
.47 ,070 .045 

6 • 

CEHV- ,500 CCHV= ,300 
"SEGNO -:r4 ,900 

·34,90 6,19 961,49 o.oo 961,44 961,63 ,14 ,03 ,05 964,60 
296. 
L,.5.fl 

~---,, 0""'0"°"l 58 3 

o. '29(:>. 0, o. 98, o. 65. 36, 9f,4,60 

_ ___,o""4"'2'_,~,__--3'-";:..,,2-":C..-...--"-0-"-4-¥-g"'-~--__..·0~1 ~ • 045 --- · n18- -·o?tlS - 9?~~b8---1-8-~~~-8--8-----------------------

--- --- - - -- ------ •- •-- -··----•------ ---- ---··--------------------~ 

--------------------------------
------- --- ·---·-- ------------- -----------------
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• 
i ---BtJ7[0/ 13. . "'~ ' 

----------·---- _,_ __ _ -------~~--09,iS.26: __ _ pT(;"ir- ?6 . ------
- -

M 
N 

y 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

___ s~-E~c~,N~O'----~D~f~P+T~H'----lc..wsEL 
-- Q 0L08 QCH 

TIME VLUB VCH 
SLOPE XLOBL XLCH 

Q'<lwS 
<lROS 
VROB 
XLOBR 

WSE:~L,_,_K __ EQ;,.,--__ _,_H,V . . ""iL __ 
ALUB ACH ARUB VOL 
XNL XNCH XNR ~TN 
!TRIAL roe !CONT CORAR 

O_L.Q-'15___ BANLE,J,L"'-e-'L----------------------' 
TWA LEFT/RIGHT 
f..LMIN SSTA 
TOPWID ENDST 

----------------------------------------. -----------------------------
SPECI/IL Bl-'IOGE 
SB XK XKOR 

0,00 l,60 
corlf 

2 .95 
ROLEN 

o.oo 
Bv1c 
11. 68 

R1;P 
o.oo 

<>S_ECNO 35_. U 
---PRESSURE rco~w'---------------------------

ss o.oo 
--ELCHU 

955.30 
ELCHO 

955.30 

_-~(WR S ____ _...E.,,G_,,,_L,,_l~,C~--- H 3 _____ Q..\'Lf J.,_,__ __ __,,Gl_f-'H__ __ _ __ jlA REA___ 11:tAP_fLQ_T_O__ _ __ __f LU: ___ FL TR,,__ _____________ _ 
AREA 

962.35 961.63 0,00 O. 296. 50. 50. 959.AO 9A3.40 

mTTE. SEC T1 01'< FTO~REi\M FA.CE sPITTffi,-ARBU'f<Rlfl-

35,10 6.94 962-24 
296•~· __ -,,-;0• 296. 

----_--;-s-9 0 • 0 0 c o b 8 
.000125 so. so. 

0, 00 962,19 962,35 ,11 . ,7? o.oo 964.60 
0 •:---~-0• llQ• . o. 65, Jf--, 'if,4.60 o. cr/J . o ·ru-----.-o-r:, -- ·--.-o 7 o---. n4h---•-,,-s·c;-.;-3-o--2rro1r:-oo-•...__ ____________________ _ 

eo. 2 o o o.oo 11.00 2011.on 

l> SEC N'Cf7s;-:J(JI 
3470 ENCROACHMENT STATIONS= 1990.0 2112.n TYPE= 1 TARGET= 122 • 000 
--""-3 ~9i~----8-i-l~ 96f2~~---¾4-"-?--9

z.:
6"'2:.-r-~92~~J~- ---2-ol~- --- ---~-g~-- ----:/~~--'---9-'-'~~6~£1-;o.-----------~--~-----

1.60 .33 .97 .29 .070 ,042 .070 .04F 954,20 1990,00 
.000052 so. so. so. 2 0 0 o.oo 122.00 2112.00 

CCHV= .100 CEHV= .300 
<>SECNO 35.800 __ 2_80Jl.,..NALJ1L= 2~.I-.?_6 ___ 1,St.L'""-,,9Q2. 3f,_""_~l'J£___f,} __ L=___ 297_o?f,_ \o•SEL[=: ____ 9,-.,_2_o_4_6_RA TI o-. _ _,__,. O_fLQ._O,.__ _____________________ _ 

NA'l vl= 314. r<ATilJ5 Clfi:l-.cH,-Rvtl= .• u33, .7399 .22A4----WSE. = 962.46 , . 

3470 ENCROACHMENT STATIONS= 1990.4 
___ .,,_32.,. fl O 7. 7 9 9 b_f~•..;;4"'-0 __ .....,o • 0 0 

296- 2. 233. 61. 
J.74 .28 1.10 .34 

,000104 6]9. 490, 3&3 • 

2154.] TYPE= 4 TARGET= .053 
962.3=6 __ 9_fJ..2_,_4_7 ___ t,0_2 ____ ,_o __ ,c__--1•<1-'-'0 __ 9:a.\f,<1..._"-~----------------------
,. 213• lr,l. 70. j?. 9A0.9 
.060 0040 ,060 .04f, 954.70 1990.40 

o o o o.on 163,65 21s4.os 
---- ----- -- ---...- ----- --- __ .. _______________ ------·- -·-. --

---------------------------- - ----·-- ----------·---- --------------- -----
__________ ..__ __________________________________ ---- ---~ ·-- ---- -- __________ ..........._ ____ _ ·----
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-- 80/lO/l~• 09,Ts~·215:----- ------·--- ----- - -P'AGE:------V'r"-·--·---

-- --· -~EC.tJQ, _ ___JJrlJ-~-8~-pEl 5~6 rr~fti-h15---~gH-........... ~~•ff- · the- --- ---¥-~jS.S._rr~{ ~~-rfi-~l?----~------------·------
T l ME VLOB VCH VPOB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE-- .XLO.BL .. ;<:LCH ...... XLOBR ITRIAL IOC !CONT CORAR TOPi11ID ENOST 

-------------------------------·----- --- ----- .. _,." __________________ _ .. -. .. ---.---
CCHV= ,300 CEHV= ,500 
"SECNO 35,900 

_ ..... f',,!-'l.O_Q__.l/11.LQ L=_--13zt1
1
.,~-..--•c'o5f:J..~ .......... ,..-'il6.2.•.3.5_ ~~~~CU£.,... .. _

7 
__ J.::J2 •• .1.!f ... .!.'LS~ L. :':_ __ _ 9_r.,~ •. ~s.,_flllJJ Q."'. .fL,JLCl~n-o ___________ _ 

,,A, Ql= 144, RA u~ FoLnoNOB= ,Ii~~ .4~0 ,4233 WSEL= 962,45 

3470 ENCROACHr,,ENT STATllJNS= 1968,0 2127,1 TYPE= 4 TARGET= ,079 
3.5.._9_o_ 7~:::lJL~0.iill~._o_o 21i.~3 .. 5_..9_6..2.,_4_3 ___ ...,. •• Jt1.... ____ ._0_1 ___ __,._o.L 98Q,_'Ul:-,c------------~--------
-290;· c7, 148,~f~I, 1+1, 74, 166, 70, 37, . ()AO.PO 

0 
1,75 ,l:>6 1,99 ,73 ,060 ,040 ,060 ,04A 955,10 196A,03 

• 00532 36. 36. 36, 1 o n n.on 159,03 2121.os 
~-----------------·---•--·-··----- ------~- ...... ~., -~-~--·-· .. ·------ _____ .. _________ - .... ~ ~ 

"SECNO 36,000 
2800 NAT Ql= 89,57 WSEL= 962,37 ENC 01= 89,57 WSEL= 962,47 RATIO= 0,0000 
NAT 01= 102, RAT !OS LOB1_~H,RQB= , 1817 ,2085 .fi.Q';/§ __ ~i'f..b-.= ___ _262._,.'!_7 

3370 NQUMAL R~lDGE•NRO= 39 MIN ELTRD= 960.an MAX ELLC= 958.00 

--m·otKr~o-ACl'ffi"EN1!;TATIU'JS'=-----r9o8; 1f ·---•--·2-r2r.n-·T'i'Pr=-----i;--rARGET=- -- -- -- --;-r2·0- ---· 
36,00 7,31 962,41 o.oo 962.37 962,44 ,03 .on .oo 960,90 
296, 40, 72, 183, 40, 37, 165, 70, 37, 960,80 
1.75 1,01 1,97 1,11 ,060 .027 ,060 ,046 955,10 1968,78 --------;-0-0174 • ---r. -. --·--7')""" n·--=-:n-;-r;-1 1s1.1is-·-2T2'1'"&:l _____________________ _ 

' "SEC!\JO Jn l O O 
~zsour-rn'-'-6'r=---91,-;;-z..,-~SYL = 962. Z: 1 EN'C-,f! = ~1+9 --- li'SEL ,:-- 9,;-;:,--;s·1~ATIO= o. o-o-«rr-- --

• NAT 01= 107, RllTIOS LOl:J,CH,H08= ,18'•1 ,2021 ,6138 WSEL= 962,51 

• 
• 
• 
• 
• 
• 

3370 NORMAL RRIIJGEiNRD= 39 MIN ELTRD= 9!'-0.,80 MAX ELLC= 95.(,,00 _______ _ 

3470 ENCHOACH~ENT STATIONS• 1967,9 2128,9 TYPE• 
--------~ Id DG E St. C IJ_fil.Jd .. (;J:i!:lJ ST L!:LLGH) ________ _ 

4 TARGET= ol 19 
---·------------- -- ----------- --- - --------·-----------------------------·--

36,10 7,36 962,46 o.oo 9~2.41 962,48 
296, 41, 70, 185, 43, 37, 

--~-..L._76 ,_97 l_, 81 1, Q...6 , 1Q.Q_O • 027 
.o01og-s 41. 41, I, l (I 

.03 .o~ .oo 960,90 
174, 70, 3A, 960,AO 

--~• Q 6£_ --,;.Q.4.~ __ 95.:1.,JJl __ l.9_1;,_7_,-2.?, _______________________ _ 
\I -3,,51 160,96 ?12A,AR 

____ ......... __________________________ 4-- ----·--- --- ------· . ., _____ ----------· 

----------- ...... --- -- .... --- _._ ........... - _ ... _. _____________________________ _ 
---------------~- -- ---------------- --- -- --- --- -- --- ---- - ---------- ------

• 
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• 
• 
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• 
• 
• 



• 
_._-, .. -"s"'o...,1"'"1· ,,..o 1~1~3,.....-.....,,.,0 9~.""'1~5-.""'z.,,.6-. ----------------·· ·-··-·-

1 ··---,5c!-'E:..i.C&Nu01........_*Q,FEI.wHc..--o,,.C~e1~s..._EL...__"""C""R,,..,I/c!w~S.,__...,:1t1,.,_S4.f,.l',L,..cK~-..,.f-i,;G,..,..... __ -'H"4V ,..---+H ____ QL055 

P/1 GE . ; ·,,: ., ,·, 

B.ANt<. E 
0 QI.OB OCH 0f.'0B 111.01:l ACH AROB · VOL HIA 

• TIME VI.OB VCH VPOB XNL XNCH XN>< WTN ELM IN 
SLOPE XI.UBL XI.CH XLOBR ITU I AL lOC I CONT CORAR TOPWIO 

LEFT/PIGHT 
SSTA 
EI\IDST 

u z 

=·• ~ 
f2 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

_________________________________________ __.._ __________________________________ _ 
"SECNO 36.200 

2800 NAT Ql= 13H.99 ~SEL= 962,41 ENC 01= 138,99 W<..Et.= 962,51 RATIO= 0,0000 
NAT 01= . 1$1, . RATJOs LOE,Cl:1°ROB= ,1301 ,43SP ,434C ~ISEL=-... __ qt,z.e....,__.__ ______________ ~_,_-"'------------ ' ' .. •, i 

3470 ENCROACH~E~T STATIONS= 1966,9 2129,9 TYPF= 4 TAHG~T= ,ORO 
36.20 7.36 962.46 o.oo 962,41 962.49 .o3 .on .oo 960.90 

~--__,2,...9"'n...,· • ___ ..,.2..,,a'-.\'. ___ 1c,.4~3~--__ ........,12.,;4,,.,•i-----',4F.4'-l!,,.----+.,s,*, __ _._11"'0,--;• 10 •---,,="""1,,,.a.e---,,..,,..9+6'!-o ..... !-',...,_ ____ ~-----------------
1. 16 ,64 l.91 .71 ,06Q .040 ,060 ,04S 955,Jti l<l6fr.91 

,0004/\4 1. 1. 1. ,, o {) a.on 1"12,':17 ?129,AA 

<>SE.C:NO 36°:300 --·-----------------------~--------------
2800 NAT 01= 244.48 wSEL= 962,43 ENC QJ= ?.44.48 WSEL= 96?,53 RATIO= 0,0000 
NAT 01= 260. PATIOS LUb,CH,ROB= .0461 ,7121 ,2418 WSEL= 962,53 

3470 ENCROACHMENT STATIONS= 19b6,7 21s1.s TYPF= 4----rARGT'r= ,(\,C..Q 
36,30 6,19 9&2,49 o.on · 962.43 962.sn .oz .01 -oo 96n.eo 

296. 5, 227, 64, 13 • 1~5- )f,8, 71. JP., 91',0,60 ---..-c 1 •}7 ___ .37 1,23 ,38 ,060 --•~0~4½0~- .Q.f,O ,0_<t."i__9<:;_6...,,,<_fl_J_<t.,!'1_1'-...i3~----------------------
.0lJOT56 SO, SO, 50, 1 0 O o.oo f70.7P. 2157,51 

CCHV= ,100 C~E~H~V~=--~•.3J~O~-------------------------------------------------------· <>sf.CNO 3n,HOO 
2800 NAT 01= 
NAT 01= 264. 

246,57 ~S~L= 962.4b ENC 01= 
RATIOS LOb,CH,ROA= .0470 ,7072 

111<:;~L= 
H<..EL= 

RATIO= 

3470 rncPoAtHPitN'T STAl'IO/\JS= 1988,0 21~6.] TYi-'!:= --4 TARG:"T= - - ,f1hn 

0,0000 

36.50 6.21 962.51 o.oo 962.46 962.53 .oz .oz .oo 960.~0 
296. 4, 227, 65, 11, 186 • 17~. 72, 3R, 960,60 

__ _.,,..,..,L•Jl l • 3 7 1 • 2 2 ___ ....,. 3 8'------'-" Qj,_0 __ ~•-0.4 0 ,J).6_0 ___ ,_O.!! 5 ___ ..;,5_6_,J1Jl_l.2.Q • ..:!..B;--______ ,.....,.. ____ __,~--------~ 
.ooois3 1::>o. iscr. 1so. o o o o.on l&B.14 215n.12 

__c_cHV= ,300 CEH = ,500 <>sECNO 36, 9oa,___~~--~~------------------------- ·---------------------------
2800 NAT 01= 145,72 WSEL= 962,4n ENC Ql= 145.72 ~SEl= 962,56 RIITIO= 
NAT 01= 159, RATIOS LDH,CH,ROR= .1367 ,4201 .4432 WSEL= 062,56 

.0000 

3470 ENCflOACHt'El\1 sriiTlONS= 1965,0 2132-1 TYPE= 4 nnrGET= ,OR3 
36,90 7,42 962,52 o.oo 962,46 962,54 .o3 ,Ol .no 960.90 

296, 30, 13b, 128, 48, 7n. 1A6. 72. 39. 9n0,AO 
- ......... _J_._il_3 ___ ~•-l:J~--·-1 .. • !:l_3__ • 69 -• Q..6_0<. _ ----" 0_4Q.. __ ---· 0 6.0 • 0.4-'i --- <zS<:;_,l()_ J <l1;i,5_,Jl.? ______________ _ 

,000436 50, SU, 50, 0 0 0 0,00 167.JO 2132.13 

-- _,, __________ ----------------------------------
--------•·---- ·--- ---· .. -·-- - .... ___________ -- _______ ... -- ·--- -- - - - - - - -·-
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• 

--·-.Bo/10/13. 09ol5o26o . 
----- -- --- __ _____. --- -- - .. --- --- _..,......._ - - ---~ -- -----_______ ...,.,., ___ ___,,,., 

PA l". ?9 

------- - -- .... _ - ...... -------- ---------------------
"SECNO 37o000 

2800 NAT Ql= 103,45 WSEL= 962.47 ENC QI= 103045 W~EL= 96?057 RATIO= OoOOOO 
~ __ NAT Q l = __ . .J.Ll.,_ RAT LQ.S_l,~8 !...<;_'-! LRQJ:\':..___,_ U;l40 ° 2.Q.1..9 __ o 6_0 fl? ___ \(S !;:L_ =:. ___ 9"-? _._ 5 7. _ __ _ __________ _ 

3370 NORMAL BRIDGE,NRD= 39 MIN ELTRO= 960080 MAX ELLC= 95h.30 

3470 ENCHOAcP~ENT SlATIUNS- 196no9 ~131.A TYPE=. 
37000 7.42 962052 o.oo 962.47 96?.5~ 

296. 420 7lo 1830 460 4). 
, ar:i n, 1 ·1.:.. no r."-n n':l7 --.-•oc,5-~-Q-6----- 0 1 ~--- - -_+c__o_r~ --- -- ·-· _!_r;- ---•~~-U-Q-·------ !..~t; 6 -

9f>Oo90 
9nOo8n 

19f.A.RR -2T:,1·.·p;4 ____ _ 

*SECNO 370100 
2800 NAI Lll= li)lo6b WStL- 9ti2o'31--"EN-c- {:)1= 1rrro-66·---~·St[=---91,·;:,--;1,-r-mcrTo= -o.lf(j" 0 
NAT QJ= 1220 RATIOS LO~,CH,R08= .1856 02033 06110 WS~L= qh2.6l 

___ ::l_370 NOF<MAL EiRIOGE,111,lD= 39 MIi'< ELTRD_= 9n0o80_MAJ\_f;_LLC= __ 95H_.30_ 

3470 ENCROACHMEl'<T STATIONS= 196509 213400 TYPE= 4 TARGET= 0 115 
RRIUGE SECTION H(CHRISTI hlGH) 

37.10 7,46 962oS6 OoOO 962o$i 962.SR .02 .04 .DO 960.90 
296. 42. 700 184. 48. 41• J92o 720 39. 960080 

---o mr1oi1¼-----s;;-f1:---1l.I?----e-;;}~-- _.J)_f,~8:-- • <i.zci _____ ' 06R-- -- -3::?~~- ?t~: l~ 1?gj:~~-----------------------

*SECNO 370300 

- - .. -·-- - - - -- --- -~ ---~·----- ------------------~------
----------- - --------- - -- ---- -----·- ---
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I . SECNO 
Q 

DEPTH 
QLOE! 
VLOB 
XLOBL 

C'.r.SEL 
QCh 
VCh 
X~tH 

C!?.J~3--~S£
0

LL~K __ Ef:~,..,.....--
Qf<01:l AL01:l ACH 

• TIME 
SLOPE 

VROB XNL XNCH 
XLOBR IT~IAL IOC 

3470 ENCROACHMENT STATIONS= 196}.0 2061,0 TYPE= 
---~3""1:,.J. 3 o 1. 4 1 2 62 .'""s~1 __ ~0 ..... o o .. 9&2. s~1 __ 9~6~<-· &2 

296. 44. 174. 7g:---i,5. 76, 
1.84 .79 2.29 ,91 ,060 .040 

,000677 SQ, 50, 50, l 0 

CCHV= .100 CEHV= .JOO 
<>SECNO 3e.ooo 

_ ___,2'""80 0 NAT QI= , 238, 77 __ ~SE_L::. -, 9f-.2. 96ENC 
NAI 01- 26~. RTiros LOb-;-cH,HOb= .4~70 

3265 DIVIDED FLOW 

• 3470 ENCROACHt-:El\ T STATIONS= 2000.s 2375,R T YPI:= 
VALLEY St.CTION I 

38.00 5.28 963.03 o.oo 962.96 963.04 • 296. 132. 145. 19. 346 • 131. 
2.37 .38 l. 11 .Jl .060 .040 

• 000164 l 38.J. 1~7~ • 140.l) 2 Q 

• 

30 

~i·oTi·----,.,~bT:-·----4!J-~5 c; LE-~~-nt~-..,,_ ____________________ _ 
XNR WTN ELM IN SSTA 
!CUNT CORAR TOPWID ENDST 

---------------------,--...,-,-.--~-----------
l TARGET= 100,000 
• os ._o, __ --;.JLL 960 .'""9...,or..------------------------86. TT. 39. -960 •. o 

,060 .045 955.10 1961.00 
0 0,00 100.00 2061,00 

4 T.IIRGET= .ooc; 

.{i-t .4} .(10 961,90 
61 • PS. 46. 961,60 

.060 ,044 957.75 2000.so 
O __ O ._OJl __ 3_11_.Ji...L.....?,.,_,_,. .... ~4~-----,-----------------~ 

+ k '· l • 

------------------------------------------
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----- ---- -----------------------~------'----· PAGE,_,, -31-, 

MC CAIN DRAIN 

SUMt-\ARY PRINTOUT 

SECNO C\~SE_L EC'-1TN ___ ECLC'.: rrn-ro-- - - SSTA - - -sT~liCC - - - S-TtH[-- -- -<;T-C-HR ci:n,,s 
0,00 30.000 955.67 950,20 o.oo o.oo 1816,02 o.oo 1994,00 2032.00 

_____ 3""0"-"""'o"-'o,..,o'---~9'-"'5""5'-"._,,6'-'-7 __ _,_,9 5_0_._2..,.o __ __o_,._oJ) __ ---'!h_QP_-1_HJ±_(,_._94 ____ Ul..!LfL,_9_4 _ ____j_9-9_~.._Qfl __ 2fL3Z.. oCl,io'-----"-'--'-l-l!--o.qp 
3 o. Ao o 956,61 9Sl,OO 0,-00 
30,600 956.69 9Sl,OO 0.00 

o.oo 
o.oo 

1804.44 
1~25.1i:; 

a.on 
I 8?5 • I c; 

1995,00 
1995,00 

202R.oo 
2028.00 

30.100 956,87 ----9s-1.oo - o.oo-- o.oo -T9fl,:-oo ____ C916.oo--1-9-9s.oo ___ 2028.00 
30.100 956.95 951.00 o.oo o.oo 1916.oo 1916.oo 1995.00 202B.oo 

o.oo 
o.oo 

o.oo 
o.oo 

-----
3H;.;:8.;,:8--"""~s-9:-~~ ~ ~-8 : ~ g 8 :-8-8------'8 : g g -- l ~{ ~~ 8 8 -- l i~ s-: 8-~--+~-~l:-8~- -~-H-:-8~'------"--'-.!J..U.-o.no 

o.oo 

3 o. 9 o o 956-98 
------=3'-"o..,_. 9'-'o"-'o""-__ 9""'5""7-'--"-, 0,._4_,___ 

32,100 957.03 
32.100 957.10 

950,BO o.oo o.oo 1741.62 o.oo 1741.n? 115s.11 
_,_9_,,_5"'-o-"-.,,_8,,0 ____ _;0sc,..,O""'Q,.._ ___ -"-'O. O_Q __ l 74 J_. 62 _____ Q,_Q_Q ___ L74J..£i? ___ J_l_5-5-.J_L __ -M.!C.,_,_.,,_ 0 , () 0 

a.no 
950080 957.5() 
950.80 957,50 

960,30 
960,30 

1732.?l 
1732,?l 

o.oo 
0. 0 () 

1732.?l 
1732-21 

1746.31 
1746.l! 

o.no 
o.oo 

EN[)"sT 

2224-97 
?154.6? 
208J.9R 

. 2037. 91-

?030.00 
2030.00 

?.QlQ. QQ 
?030,00 

11i:;5, 71 
175t:;. 7J 

1746.31 
1746.Jl 

32.JLIO 9:,l.JJ Y',u,-:,u v.uv 7r.·o-n-----r!JHn.lc o.on -199?.,00 201c;.00 - O~OU --21lH3,23 
32,300 957.38 95o,9o o.oo o.oo 1992.00 1992.00 !992.00 2015.00 o.oo ?041.13 

-------~~-;-i-8~--~~~6·--':~-_,;0~~g-- ---1:-8-8--- --8:-88 - -~g~~-;-~-§-- -20bq: gg- -- }8~1:-g-g- ~H~}-; g~----~: ~~~-~-l: ~i 
32.800 958.07 951-80 o.oo o.oo 2090,00 2090.00 

____ _,,3:,e2,__,.'-"e,_,o'--'o'------'9'--'S'-'a"--'.'--'1'--','----9"--'s""'1~•::cB:;;r,t._J ___ ,,__o _,,__. ,,__o ,,__o ___ _,_,_o-=-· -"o.,,_o _ ___,,2__,,o 9 o • o_o _ _2 Q 2 o • o o 

32.900 958.14 952.00 o.oo 0 • 00 
32,900 958.24 952.on o.oo h.oo 

1911.26 o.on 
1911.2n n.oo 

3J-;;rcnr---c;s1,;;-s-o-- - --gs2-.oo- - --957-;-c,u ____ 9E0:6o --19-1c.2t-- o.oo 
33.100 958.60 952.00 957.90 960.60 1911.2n 0,00 

2093.00 2111.00 o.oo 2147.on 
2 0 9 3 • 0 0 2 ]J_l""---0 n O • () 0 2 1 4 7 • O O 

1911.?6 1933.0l o.oo 1933.0l 
1911-26 1933-01 0 • 00 ]933.0l 

t 9n. 26 ----i-933. o i--o. oo --i 93371) 1 
1911~26 !93]e0l 0=00. 1933=01 

---- ------------------~ 

j 

ToPWID xccrr---
400.41 2100.n-o 
?99. l ;i --2.lJ! n. n n 
211.54 11;,5.on 
21?.Al 112i:;,on 

114.00 375.00 
114,00 375.00 

4~0 ___ L3_9. no 
4 .• oo 139.no 

14.()9 6?..00 
~09 (' 2..Jl _ 
14,09 !RR,00 
14.09 188,00 

97 • 11 42'7ll 
49.)3 4?.00 

Llt1..!-~ ~-Lg._o _o,..!_o~---IO • . 1 oo.o 
c;1.no 200,QO 
57.0Q 200.00 

21-74 ·12. no 
;>].74 12.00 

;>T.04 'i-o--;-110~-- -
? , - 7 /, i=:n "" {_ .l • ' ..... J\J•\'\.' 

-- -- ----- --
_ ... _. ____ _ 

--- - - -- -- - ---- - -- - --- --- - - -- -- --- -- -- ------ -------------------- ---

• 
I • 

... -
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~-0 
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e 

• 

o 9 :-rS:-;;El-;- -----------·--·- -- . --· --- --- ... ., - ----- ----------------~....,..,,.-.,,..,. PAG~ 3? 
.............,._ .. _ 

SI; CNO C \lj_s.l;L EL~1IN ELLC CR!(~c; ENDST TOPWlO """-''-----"-f;,L..,_T.,_,_,RQ _ ~SS.TA _____ $TfNCL __ STCt-'L -~STCHR __ ~~~--~=•'-'--- XLCI-' 

33.300 958.60 952.10 o.oo 
33.300 958.70 952.10 o.oo 

·33.400 95~0 o.oo 
...,,-,; ,. A,.. ............. .,.... r..-.-.. , ... OoOO --'Jo"+UU ':1:JOo(C: "f':)C...oJU 

33.500 
3"3-:-51io 

95e.A5 
95B"";;96 

953.00 
953 .-oo 8:83 

33.800 959.66 954.80 o.oo 

o.oo 
o.on 
o.oo o.oo 

190R.OO 1908.00 2000,00 
190A.OO 1908,00 2000.00 

1 T~---o:-cnr--·;"croo. o o 
1874.80 ]874,80 2000.00 

202,A. 00 
202,:,.00 

2026.00 
2026,00 

o.oo 1995.00 1995.00 2000.00 2019.00 

o.oo 202R.oo 
o.oo 2028.00 

o.oo 2032.26 
0 • 0.0 2026.00 

0,00 261¾:¾?. 
o.oo 2-:31) .• 53 

o.oo 202fl.OO 
33.8Q_Q 959.75 'i!:i 4 • 8Jl O.QQ o.oo 20?>L..JLO ~---o~.~•~P~P __ 19_9_c:;_.JLO ___ _1_9.9_s_._pn. _2._0JlV....J!JL 2 o 1 9 ·JL,,,0-~-"-"-'=---'-''-' 
33.900 959.63 955.10 o.oo 
33.900 959.72 955.10 o.oo 

o.oo 2004.oo o.oo 2004.00 201s.oo 
o.oo 2004.00 o.oo 2004.00 201s.oo 

o.oo 2015.0(l 
o.oo 201s.oo 

34,1oa----959.94 ~95s.-10 - 960.50 · --cf6:r;zo-·2000·.oo.. o:crn-· 2000.00· ·2011.00-
34.100 960.01 955.10 960.SO Q(-,2.20 2000.00 a.on 2000.00 2011.00 

0,00 2011.00 
o.oo ?.011.00 

____ 34 J.O O 't,.6 l...J.?, __ 'tS.5..,..l..O ___ J)..,_O O O,~Q.Q__l_5/_f,_O_._O_O ___ .l9.6.0_._0_0 _ _L9_"1..."?...•...QJ) 2 O 1!-"6,._. '"-'O'-"'O;,-----i;-.,'-\!--!,,.......-r,,~cl! 
34.300 961.17 955,10 o.oo o.oo 1960.00 19~0.00 1995.00 2016.00 

o.no 2010,00 
o.oo 2070.00 

34,400 961.16 955.10 o.oo o.oo 1929.36 o.oo 199~.oo 2016.00 0,00 
----~3~,.~·~4~0~0~-~9~6=1~•=2=1 __ ~95,s....J,~o~--~o~·~o~o ___ ~O.•~Q~o~-~L9~/:l3....J.Ol.9_"3-30L995°0Jl -2~0~1""6~•~0-"-o ___ ~~-""'""''-"-

2171!.43 o.no 2069-43 

34,700 961,38 955,20 0,00 
34,700 961.43 955,20 o.oo 

34.800 961.46 9~5.20 o.oo 
34.800 961.Sl 955.20 0.00 

0#00 1980~00 l9PO~oo 2000.00 2031000 
0.00 1980.00 19PO.OO 2000.00 2031.00 

r.!TTJ-;,1rn·o-:-oo·-----,,-ooo:-o-o- -zo·oa ~ 1n1--2031-;o o 
O.OO 2000.00 2000.00 2000.00 2031.QO 

~-~~~,.... - ........ §~-f:{9----·~-~%;~~,---... ~:-&0
v:.-----8~-88--~-~-g.g.:··88- -··- -•-8--;8~~---~·&-8-8-:-8~~--~-8-H: g~,g---

{\ {\ {\ ?~1"'l {\ {\ 
V D \J \J (..._}.l~JD UII 

o.no 2313.on 

0,00 2031.on 
o.oo 2033.on 

0,0Q. 2011.00 
n. n-,..--;,-,-,-t-T--, n. 
IJ • \J \I C:.\JlfoU\1 

o.oo 

120.00 50.00 
120.00 so.no 

24 7. (6 75:-'!fO 
151-?0 1s.oo 
99?.98 t.1..Qg.00 
4 o 9797-_ -11 a· -;-oo 

33.00 1550.00 
33. OJL_l 550. 00 

11.00 44 • C10 
11.00 44.00 

11.00 --i.6-:--<fb 
11.00 46.nO 

J)._Q,.00 c;o.oo 
110.00 so.no 

249.[)7 10.no 
'!6-lJ 70.QQ 

..,,, nn nc:n {\{\ 

...J~]~J• vv --,..JVD\JU 

333.00 9so.oo 

3".'.l"; 00 600.00. 
' 33. 00 600.00 

17,00 44.00 , ... -,._;,.~n---,-, - ,..-,., 
L I o Ill/ '-t"+. u IJ 

20)7,00 11.00 so.no 
o.oo 2017.00 11.00 Ao.no 

35.100 962,19 955.30 959.60 963.40 2000.00 0,00 cooo.oo 2011.00 
35.loo 962,24 955,30 959.60 963.40 2000.00 o.o_n __ 2..Q..o_o.oo,_........s2_.,0"'1'--'1...:,•;..;o'""oc.......... __ ""~-"--"-.....,,,_.,,_.,_.....,,_,,_,,_ __ _..,._'--' 

a.on 2112,00 
o.oo 2112.on 

35,300 962.32 954.20 o.oo o.oo 1990.00 1990.oo 2000.00 2031,00 
35,300 962,37 954.20 o.oo o.oo 1990.00 1990.00 2000.no 2031.00 

~oo 96z;35 Y~~o o.oo o.cn:r--r"·3~-;12 •----o~-o·o--r9·9c,.0~2-0·3t,70'0 0.00 22-s-7.06 
35.800 962.40 954,70 o.oo o.oo 1990.40 J9Q0.40 1995.00 2036.00 o.oo 2154.05 

o.oo ~ 94, lrf, . o.oo 727. ",· 
----;;;-;35. 900.--......,9,r,.;;62. 3Sr-_*955. L0 ___ o. oo,.... ___ o, , O_Q__l_93.l...,_0_4 ____ Q._0_0 __ 2_0_0_0....J!Jl 2 . .0.LL-_~0Q,,_ ___ )f-''-!i-,,.........,.....,+;.......,.... 

35,"ITOO 96-2740 9!:>':5710 O:Oo o.oo 1CT6R.03 }Cln8.03 2000.00~2011.oo 

36.000 962.37 95$.iO 958.00 960.80 i930,99 
______ 36,000 _ 962.41 __ .c_95,,,_5-!jl __ 958.J2..Q __ ~9"'6.0..,,);lfl .. _J96J~._78 

36.100 962.41 955.10 958.00 
36.100 962.46 955,10 958.00 

960.80 
960.80 

l929,R7 
1967.92 

a.on 2000.00 2011.00 0,00 
19hfl.78 __ cooo.00_2ou~oo,__ __ .,,_,_"-'-'-'-0,00 

o.oo 
19f.7.92 

2000.00 
2000.00 

20 ll. 00 
2011.00 

o.oo 
o.oo 

2194.2R 
21 i? f,..._(,_J 

2197.45 
2128.8A 

122.00 so.no 
122.on so.on 

:n r.J4 4~o.o 
Ifi3.fi5 490.00 

26~1? rs ,•-3 3b~~ 3 .• 0 

263,29 1 • 0 0 
157.R5 1. no 

267,SR 41. 0 0 
160.96 41. 0 0 ----- .... -----·------- -- ------ -- - .,_ ___ ,_,. ___ ~------..... -------.,...-........ --,-~--.....,..-----

------- -----------· --- - ·--··-·-· --------~ 
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~-- eo/1.0113, :n 

-----""'"""'-'·'-"'----"'C"'IN"'S""E""L __ _,,.EL.._1"1'-'-""lN~"·'---'E""L..,L""C~, __ .....i.E...,LlRD~-~SS~I~t~,--~ST.E.liQ~--5.ICt-<L __ ~S0 ~T=C~t!=R ___ C~R~Ik-lS~-~E=N=D=.S~T~·· _ ___,T~O~P=\•/=l=D_· __ ~x=L=C~H __ _ SE,CNO 

36,200 
36.200 

962,41 955.10 o.oo o.oo 1929.69 a.on 2000.00 2011.00 o.oo ?!98,06 26A,37 1,00 
962,46 955.10 o.oo o.oo 1966.91 1966,9] 2000.00 2011.00 o.oo 2129,88 162.97 1,00 

36.300 
36.300 

962,43 956.30 o.oo o.cro 1936,83 o-.~on---y,r~rs.oo 20J6.oo o.no. · 226e;os 331.23 ~ITTi 
962 • 49 956.30 0,00 o.oo 1986,73 1986,71 1995.00 2036.00 o.oo 2157,51 170,78 50 • 00 . 

3.6..£..QO 
36,800 

962,46 9..st-._._3..o___ o.oo __ _,,_._Q""o __ L~,3f1.-.39_ .. ____ o.~.o_n ____ J_'19..5~-""'n.,,.o _ _.._2.,,.o.,,.,.J""6~•.,-D~o _____ o._.=o~o-· _ _,,,_,2?,69.73 33h3,,_4,.____,..,1s.ll.!...o'"'n,--__ . 
962°51 956.30 o.oo O.oo 1~87,98 1987,98 1995,00 2036,00 0,00 2156,l? 168,14 150,00 

36.900 
3t;,.90Q 

962,46 955.lo o.oo o.oo 1923.01 a.on 2000.00 2011.00 o.oo 2202.45 219.44 50.00 
____ _...,..._.a..,,w . .......,._..,2c.~6""2_. • ..,s.,,_2 __ 2..2_,_s""'s..1...,o ____ o_.~Jl-P ___ ~o .• JLn.._ _ _1_%.s...o.? ___ ..i..cu,5..,..0?_2..o.oJ1..JLo_,_2.Q.1.1:..J1~a--~a,...,.no 2112 • ...,.1_1 ...... _ _..,.,.6..,..1.,.. • ..,1 .... ,o __ .,.s....,o •. o...n~-~ 

37.000 
37.000 

962,47 955.10 958.30 9bO.Bo 1923.on o.nn 2000.00 2011.00 o.oo 2202.46 279.46 1.no 
962,52 955,10 95R.30 9h0.80 1966.RR 19f6.8R 2000.on 2011.00 o.oo 2131 • 84 164,96 \,00 

37,100 
37,100 

962,51 955.10 958.30 960.eo· 1921,93-- - -o.oo·-- 2000.00 2011.00 o.oo 2205.39 283,46 40.c;o 
962,56 955.10 958.30 960,80 1965,86 1965,86 2000.00 2011.00 o.oo 2133.98 168,12 40 • 50 

lk.28 0 ,+,;-.....-..,4;.-,~~: §,.,g ........ -+.;~~-~: i-o -8: g~s,----g :8~--}l~}:{-}- -Tei~ :-~-~--~-g-g.g-:{-8---1&1+:"'8'-"8'----~g .... :,'f8.,;g--.-!:,~':-r,!!-g;;.g .... : ±-k3""P. _ __..z,...,l ~~: 6~ I: g gc-----37.2 0 
"li' ~ '-:i:('lr\ _, r O ~ V \,I 

37.300 
962~51 955.10 OaOO O.OO lgbl.00 19~1.00 2000.00· 2011.00 0.00 ?06].00 100.00 so.no 

-~=~~-~9=6=2 ..... ~s~z--~95..s.._1..o'-------"o.,,. • .,,.o.~o---o~-~o.fL.....--1.:tf_LJL9 .. __ 12.f,.1..on_ __ _2_n.QJ)__""oQ __ --2ilJj1~.~a'""o _____ .,,o ..... .,.,o.,,.o __ .._2,,.06.,_,__1,,_.0"_11"--__ 1'-'o""'o""'.,_,o.,_,o'---.--s,.,o'""."'o"'o" __ _ 
38.000 
38,000 

962,96 957.75 o.oo o.oo 1924,66 a.on 2262.00 229R.oo o.oo 2454,74 522,18 1375.00 
963,03 957,75 o.oo o.oo 2000.50 2000.50 2262.00 2298.oo 0.00 2375.84 311.01 1315.00 

-------

--- - ·- -- --·- - ---------- -----------~-----~-------~ 

-----~----------------·-------~-· --·-··•---- -- _____ .........,_ - --- ... --· - .. --·-··--------------------
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09. l--S:-26, ---------------- --~--·-··-· . ----------------- J\GE . 14. 

~iC CAIN DRAU~ --'-""->"-"-',..U.,..c<.Llct:..!c.!.:!....---------------------·--~---------
SUM~ARY PRINTOUT TABLE 150 

SE.CNO XLCH EL Tl-ID ELLC rCTl"IN Q ct,lstc---· -(R-n.Ts EG---.... l""OK17 .. ,,,.S,,,.....--...,v.,,c""R,,-----.,,,,,-,r-----ARE .. II .011< 
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36.800 

36.900 
&900 

37.000 
37.000 

2c;is.oo 9152 .... ., VnUV T.""i.----"'u--,,,,0.,.,0-----,,. o 3-·· ··-7r.01r-·-:r:.rr:-;:,-.'.r so. tn:;--------~~~---~--------------
296.00 962,49 

296.00 962.46 
zc;;6.oo 96-~ 

296.00 962,46 
296 .Jljl 96?,.,. 5? 

296.00 962.47 
296.00 962.52 

.os • o 3 ,05 170,7R 50.00 
n_nn 
v. v v • o 2 o. o o 3_33. 34 1 so. o oi<----~---~--,-.--=---·--,-----------os • o?. .:-os 1 f..F. l 4 f$7)";'(i '•,', IP 0";,;} 

o.oo .01 o.oo ?79,44 so.oa 
• 0"' • J • o 1_ ___ _ _ _ • o cs . J rr?.• 1 o ,1;?_0_. o.Q ____ ---------------~--------------

o.oo .os 
, 0 I 
• 01 

0,00 
,05 

279.4n 
)f,4,96 

I • 0 0 
1.00 
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---~~fi:;1'10 

37.100 
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.200 
37.200 

296.00 962.51 
296.00 962.56 

296.00 962.50 
296.00 962,56 

0,00 .03 o.oo 283,46 
, 05 ,04 ,05 168, l?. 

o . ~----.:::·1ro- -7i7(j1')- ·1 ffl.i; 5 ci 
,06· -.oo ,06 172,00 

40.~0 
40.50 

---·1700 
1.00 

38,000 296.00 962.96 o.oo ,45 0,00 522,lA 1375.00 
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!·• 
FLOODv/AY DATA, 
PROFILE NO. 2 

MC CAIN DRAIN 

------- F[OODWAY -------
STAi!ON WIDTH SECTION MEAN 

AREA VELOCITY 

IJA 1 E~GITT'AC'Et-CEVA,~----
WI TH ~IThOUT DIFFERENCE 

FLOODWAY FLOOOWAY 
---------------------------------·-----

30.000 3oa. 475. .a 955,7 955.1 o.o 
30.600 213. 447, .a 956.7 956,6 .1 
3

0
0 ._ zo. o 114. gz;3. 1 • ;3 9_~.J; __ 9~_1;,_. 2 --•+------------------------~---------3 800 45. 196, 1,8 957.l ~57.0 ,1 

30,900 14. Bl, 4,4 957.1 957,0 ,I 
32.10g 14. l:l5. 4,2 957,l 957.0 .] 

·-----5~:~80 1<l2: ~a: l:~ g~~:~ ~~~:5 -- :t-------
32.800 57, 150, 2,2 958,2 958,l ,l 
32.900 22. 120. 2. 7 958,2 958, 1 .1 

___ _,,33, 100 22. 130. 2,3 958.~6 958,5 --- _ -- .} ______ -------·----------------------
33,300 120. Jl+S. • 95ts, 7 9!:>8,6 , l 
33.400 151, 406, ,7 958,7 958,6 .J 
33,500 410. 452, ,7 959,0 95b,9 ,1 

---~5""3: ~ ... g,...s---r-;,?=:---~12'"'0-,.~ ·~. --~g-: r~--~~-~-!i---~~~-J- ----!-l--
34. l O O 11. 39. 7.6 960.0 959,9 ,! 
34,300 110, 251, 1,2 961,2 9hl.l ,l 
3t:i~8 35§: §~~: l :§ 4~~--~~{-:f- - -- 9-:S ---------------------------------------
34,800 33, 187. 1,6 961.5 961,5 o.o 
34,9~0 11. 98. 3.o 961,4 961,4 o.n 
3;:~o8 1~~: !}~: 2:l ~~2:~ ----tj-~~:~---8:t--------
35.800 164. 401, ,7 962,4 962,4 o.o 
35,900 159. 282. 1.1 962.4 962,4 o.o 36.ooo 158. 242, 1.2 962.4 962,4 o.o ____________________________________ _ 
36,IUO 161, 254. r~--; 962.4 96?,4 71.(1 
36,200 163. 295. 1.0 962.4 962,4 o.n 
36.300 171, 366, ,B 962,S 962,4 ,1 

~----'<
3~:~¾8,,_--t~~:-----~-s-~~:--~1· :~-----~~~-:t---- -~t~;~ --- :l -- ----------- --------------------------
31. ooo 165. 211. 1.1 962,6 962,5 .J 
37,100 168, 281, 1,1 962,6 962,5 ,1 
37,200 ___ 11,._.,2. 322_•----- .9 962,6 ___ 9,62,5 .1 -----------,3,.Joo 1 oo. -rr; 1. 4 91,2-;;e; <T62:-s-- --- --.-1 -
38,000 - 375. 538. ,6 963. l 9o3.0 .1 

----~ ------ -- -- -- --- -------~----..l.---------

---------------------- ------ ·------------------------------
-------------•- ------ -- -- --- ----- ------ --- - - -- - --- -- - - -- -- -- --· --- ·- -- -- ------ --- --· -------- -----------
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. , ____ _ C ovv ,t"',e u-e.!tce _____ f2v._,,) _ __ . 

~ ~'.~~****04t*****O*i>0*01>1>*ii{>*O~i}~>i>*i>******O~>*~~>OO***** 
Hf. C <' . fr1::.U: /\ SI: 0 Al E 0 .. M) Ii . "i b \Ji:' Lil\ J t. U_JULY. l 9 7 c; ____ ... - ____ . __ ----------------------
>- >-'t<Ofl CUil fi - 0 J, (,;•. u:, 

(•~·;V !tl~~t t!. ~:~~; ~.-; -:~ 1, ~; i! .; t .J t~i 1 ;~t 1:-~;-{:• * * {:-o t>U .. ~~.;. * , .. -u * lf"-'J-o ,ii,* 1~ 

-- -- ·-···--·· --·····- ··----·-·-·-·-·-··----- -----------------·· 
'l;ft- ASfl::f-<JS°r; (<>) 1.J u,·1 of Cl-<OSS-StCf 10I~ t\/UMht.1-! INL>lLA.TES r-<ESS,~l;~ IN SUMMARY OF fRRORS LIST 

,. C CA Ji-"J"""i,-k'A ir'I .. 

'·l.•MH/lf-lY H< J~ITCUT 

• 

------- -----··-
Sr.CNU C \~ __ Sf L t.lY• l N f.LLC fLTRD SSTP STENCl. STCHL STCHR CRIWS ENDST TOPWJO ·XLCH 

__ 2~,. o o o. ____ 9,,5. s 7 .. ___ ',32 .• 7 6 __________ o_._o_o _____ o.LlHl ___ .J_9_f._9_. t..6 a LQ0_---1-9.9~0 a 21L.,a •. o o~-~n. •. oa 2v,1. •. 3s1 ___ 4_17_._9.3 ______ 0. .•. o.o __ _ 
?6,0DO gqq,57 ':l]H.76 o.oo O,GO ]S94.55 o.oa 1G95.an 2038.00 0.011 2202.00 177,07 o.no 
26.UOU 946.57 ~J~.7f o.ou 0,00 lB':11.SD a.on 1995,00 2038,00 a.no 2500,40 60R,90 0,00 

.. 2l, 1;r,o .. 
27'.0UO 
27.000 

.2 ~I•. 0 0 0 
2fi.()()(i 
2b.000 

,_21'!.800. __ _ 
2!:!,,800 
2B,H00 

2H,,900 
2H,.901i 
?H. 900 

29• •. Jon 
2"J•. l 0 0 
2',•,100 

2½,Jlll) 
?•,·.JOO 
?1;.)(j(I 

:,n.uoc, 
31, .1,0(1 
]fl• UlilJ 

31, .1::,,,() 
:J<,.hfJ(I 
]l).f:,00 

-Jl, • 100 
]P."/00 
]!1.700 

94~:5.Jb. 
94i:.':,7 
941:,.12 

___ S,SJ. 11 
c;s1.r,7 
9',[.]7 

9~.2. 16.-~-· 
· <;,4,:'. lb 

y 'l ?.. • 1 6 

. __ o •. oo _______ o • o n ______ L':/_1.s.s1 ___ ~_. _ _n_n __ 1.9-95 • o a 2 G.3-7~.o o a • _nn __ 22BJ_,_11, 16 6 -22-.......5.3 O.Q..o.o __ _ 
o.on 11.00 1911.21 o.oo 1995,oo 2011.00 o,oo 2300,69 JA9,49 5300.no 
o.oo 0,00 1921.35 o.oo 1995,00 2037,00 o.oo 2256.04 334,69 5300,00 

_ s," s • st, _______ o • o o ___ tL,.O 0 _____ 1za o.Ll:i 1__ ______ o_._o _o__ __ 1.9.2s......0..0 __ 211.3s •. o..LL-__ __n_._n.o_ _22.n 2i l~L__ ___ 4_1s •. JB ____ 520.o ... ou. __ 
94~.Sb 0.00 0,00 1787.:lb o.oo 1995,00 2035.00 0,00 2260.46 473,10 5?00,00 
94',.Sb 0.01, o.oo 17R6,ill o.oo 199~.oo 2035,00 0,00 2264,77 478,76 5200,00 

cis4. fl_A_ ......... 'i':.H. 5-~,_ ... _____ u_.s,_,1__ ________ tL,.n.o ___ L',il"'.J_,_3.il ____ .ll_til n l 99~. o o 2 o 3? ._o o o. h.0 __ 2.?..1.o ..•. B...l,___21t3_.~'L-4R.Oo.Ln.o ___ _ 
CJ54,rlY .,,.t .. s1, o.oo o.oo l9H7,l4 a.on 1994.oo 203;;,.oo o.oo 2232,3f' 245,24 4Aoo.no 
454.Hl 94R.56 o.ou o.oo 1987.74 Oi~n 1Q94.00 2032.00 0,00 2228,lR 240,44 4ROO.OO 

c,c;s. ?I 
9',c,.?J 
'-,'J",.17 

. 9':JS. ,, l 
'}',':,.()] 
CJ':,4,97 

4'iS.?h 
4~~,-~~ 
t;~:S.?? 

4',',.h7 ,,ss.hq 
9',',,h', 

~Sb,62 
~~f .• h? 
Y~b.~l 

GSF,.~17 
YSh.~h 
9½h.h1 

C,117.62 
947.6? 
94 l. 6? 

i...,,, I"',. 5t, 
'j4~ .• :-;~ 
Y41•.5f; 

<ii./<. 51) 
Yi,t• .~i:, 
';) 't /...-.• :'If-, 

c.,i,n. 2 n 
(,..:,o.;>ii. 
~J'-:t>.20 

'1:il.00 
Y'"'l,00 
9'--1.ll(I 

':-)~,1.01: 
..._,:., I • U 0 
Y'..,J.()r, 

Q ,.0 (l 
0. 0 () 
n.ou 

____ Q. i)_() __ 
o.oo 
ll,110 

Lf,o 2, 2s ____ . ____ o_,_o_n ___ L'i.'?.1tLD.D __ 2.o.1,~ .• o o o. OJ)___22B-1 .•. 11~------<+.B~ •. 1? ___ 7_0 o .. o..o __ . 
]HOl.94 n.oo 1994.00 203?.00 o.oo 22RR,Ol 4R6,08 700.00 
l1J02.·n 0.00 \C/94,00 203r.'.OO 0.00 2286.43, 483,72 700,00 

.. _ ,;, :o s, 7 Ii . ___ c:,5_7. 4 n ? o DJJ..JjJL ___ __o_,_(U)_____2_Q!U)_,Jl..lL_2..!l.2.1 .•.. o.o ___ ~ __ ._u.0 ___ 2_0 2 1. • .o. o ___ ?J .. ,.nJJ _____ 25.,.o..o_ ___ . 
955.70 957.40 t'000.00 0,00 2000,00 2021,00 0,00 ?021,00 ?l,00 25,00 
955.70 957,40 2000.00 o.oo 2000.00 2021.00 o,oo 2021.00 21.00 25,00 

o , _ _n 1; .......... _JJ. o o ______ L~R..!i., 6-'1 _____ 0_._o..0 ___ 19..9._4.. o o 20 3;:,_._o_o ___ .o.Loo ____ ..221i<L 46 26.Li_ .. .7_9 so .• fl.CL ___ _ 
o.ao 11.00 1984.':iJ o.oo 1994.oo 2012.00 o.oo 22so.49 265,96 so.no 
0.011 1,.no J9H4.H9 o.on 1994.00 2012.00 o.oo 2247,96 263,07 50,00 

·- U_,O o --- ____ o.,.OQ ____ UH.5 •. 9 .. 'L __ ~O ._on I 994_ • .Q.Q__ ___ ?.0.32,.0J]_____ _ __JhQ_Q ____ 2225.. 2·, 4D 0-.J.6 ___ 21 O O •. no ____ _ 
0.011 o.oo 1Hl5.91 0,00 1994,00 201;:•.oo 0,00 22?5,90 40\ ,71 2100.00 
11.00 0,00 1Hl6.l0 o.oo 1994,00 2032,00 0,00 2224,25 399,JA 2100.00 

o. 0 l>. _______ (L,.0 O _____ L80.!t, ,,_5 ___ ~_._o_Q I 945.Lfl..D _ __2Q2EI ,.O.Q ____ ~•-0..0 __ 208L~.9<~----277_._,,_f, ____ l 72':i.Jl0 ___ : 
O.Oli o.oo IH04.44 0.00 1995,00 2028,00 ·0.00 20A!,9B 277,54 17?5,00 
ll.O(, 0.00 1804.4H 0.00 1995,00 20?R.OO 0,00 20Al,A3 277,]6 1725,00 

(J. () I! 
0.011 
o.ou 

U , 0 0. ____ l ';_ 1.6., 0 IL .. __ . 19.l.6 ,.OD ____ l.9~t5.~0JL.____20.2..EL,.O ~---ll.,.O D .. __ 2.0.3 0..,.0 fl __ ~J.Lt. •. Q.D_ ____ 37 <; •-fl.fl_. 
0.00 l9lh.UD lG]h,00 1995.00 2028,00 0,00 2030~00 114,00 375,00 
o.oo 1911,.00 19Jh.oo 1995,oo 202e.oo o.no 2030,00 114,oo 375.oo 

---------------------------··· --------------- ----------



····-st(HO C\,Sl:.L t.u•,1f.J t.Ci...c · TCYtir.i" _____ ss-i'ii ____ SffNcc · 1 sitHL srcH, cem ____ EN6sr roP-wro xL(1=r:--::-

10 .t.oo ""n-~CJ ~t;1.c10 o.oo o.oo 191:,5.00 1c;1is.oo- ) 19Fi7.oo 2011.00 o.oo 2030.00 45,oo 139.oo , 
____ 3 U • b O O. . Y5 b. -,g .. . _ , ··' J. b() -·------· u .• 0.U -·- ___ o_ •. (J o ____ .J_Y85.0U----1.9B.5-0(L-l.9EI.L...0.1L--211.U.~o.o___ o .•. no ... ___ 2030 .•. oo ..... ~--AS.~.O.lL--1.3 9 •. 0.0--

311. illJ ll 9~,t-.l;') ','·,0.KO II.Ou (1.00 IS-ii5.00 19h5.00 . lYE17.00 2011.00 o.oo 2030.00 45.oo 139.00 

•· 3rJ.<,no 9c,t-..'lh 'J'-•o.Ho 0.01, o.oo I"f41.62 o.on ', 174-1.62 1755.71 o.oo 1755.71 14.0CJ 6?..oo 
10 .9oo ,,..,1.;.•J1j '-J,.,11.1rn o.oo o.oo.. ! 74.l.h<'---······ .... o.no ... _.'._1.1. .. 1 .• 62.-----1.755.-1,__ ___ o .• oo ... _._1_155. 71 IA •. 09 62 .• 0.0---
111.900 '~':Jh.Cjfi <!',(,.Ill) li.Ou O.(JI) 17'+].hc o.oo 1741.62 1755.71 o.oo 1755.71 )4.09 6;?..00 

12.100 Y5"1.1n 'J50.Kr1 Y57.5o ciu,.Jn 17J?.21 n.on ) 1732.21 1746.31 o.no 1746.31 14.09 188.00 
____ 3;:: .JOO. _ _ 'i'J 7. 04 .. YS 0 .• 811 ..... __ 95.1_. 5.U ______ .960 .• JO _____ .L7.J2 .•. 2 . .__ _________ o •. o.o ___ ~L7.J,?c...Z.l----l-1-46-•.1l---O-• 0 0-----1-146 •. J.,__ _ _____,.Ji.. •. 0.9-.. -lA.Ro.0.fl__ .. 

32.10(1 95"(.r\J '1511.BU 951.Su CJbO.J() 1132.21 n.on I 1732,21 1746.JI o.no 1746.31 )4.09 IAP.00 

12.300 957.Jl Y':lu.Yo o.oo o.no l9H6.JI a.no 1992,oo 2015.00 o.no 2oe1.2R 91.11 42.00 
.... _____ 32 ... :i o.u. ____ _r.;e:, 7 • 3]. ______ YS o • _c; n ________ , __ o .• o.o __ . __ o ..•. o (l __ L98o •-1-1---~---0 o-~19.92....0..0--2-0...1$ .• -0.o---O-•. o 0---2 o 83 • 3,__ _ ___cc,.z. •. 20 __ .,._2_ • .o.0..---

. 32 .. Joo 957.JJ c.so.90 0.01, o.oo IYRh,12 a.on I 199?.oo 201s.oo o.no 2oe3.21 97.1? 42.oo 

• 

___ Jf::38T__ _i;t it_ .. __ ~~ l: ~;;: ______ 8:Rg ________ R:18 ____ ~fG~;~~--- 8:2g_J~8-~1:2L£UJ:X8 ___ ,0,. :28--~~jJ.:I~,--_tzz:~2_Jggg:_gg____ 
32.1110 951.97 9~1.Bn o.no o.oo 2010.Yl n.on i2093,oo 2111.00 a.no 2221.~CJ 144.78 1000.nn 

32.tiOO 95il,u7 9,.1.110 o.oo o.oo 211Yo.no 2oc.o.oo 2093.oo 2111.00 o.no 2147.00 s1.no 200.00 
.. 32 .. BOO. . .. 958 ,.0 7 . ':l':l 1 • /}[J -- __ .... O •. o (J _______ ,. __ o ._()() ____ ?. U'iU. (J_Q ___ i,'.()90 .•. 0.0 .. ---2-0..9.3~.o .. (L_-2-ll-l-•..OO (}.0-0--2.l.4 7 .•. ().0 5 7 .o.o_.-20 0 .o.n_: ___ . 

3 2 ., 1:J n o '1 s;, • r, 7 s, "; 1 • k (, · o • o 1, o • no 2 o 9 o • o o 2 n q o • o n 2 o 9 3 • o o 2 1 1 1 • no o • o o 214 1 • o o s 7 • o o 2 o o • o o 

3,',,900 c,5;,.14 Y'.->?.110 0.01, o.on 1':lll,?.f.• n.on .1911.21, 1931.01 o.oo 1933.0l ?.l.74 12.00 
. __ ]2, 90 0 .. -···· 951.\ .• 14 _ 'JS i::'.. {)[)___ -- ___ o_._o_o __________ LJ .01) ____ L9.LL. zt,_ __________ Q_._o_[l___.]_9.LL •. 2.6.-_ _j_93.3.~n I O • ..o.Q ___ j_933 • 0 I 2.L._7_4. __ 12 .... Q.{L__. 

:i2.Y~O Y56,J4 9':l!.on o.oo o.on 1911.?.h n.on 1911.2h 1933.0I a.no 1931.01 21.14 12.00 

33. Io o 
_ __ J J • LO O .. _. 

33.1011 

33.300 
-~-.33. 30 0 

33.:rno 

qs8.~~in 
95 g. !)[1 __ 
9SE. 150 

958.00 
YSB.6O 
95b.h0 

'JS1.uo 957.90 060.1,n 1Y11.;n n.nn 1911.26 1933.01 o.oo 1913.0l ?1,74 sn.oo 
9'::2.. CJ n. ____ ',,~7 • .9.U ______ 9_t,iL.6.0 _____ L9.U ..•. 2. o.. • .o.n.._ .. l.9-11 .• .26 1.9..33-Dl---~---D.n ___ ]_g.33._n I ?.LJ_4 _____ 50_._Q1) __ _ 
Y'.->?.oo Y57.911 Ot,0.1,0 1c.,11.2,, o.on 1911.26 1933.0l a.no 1933.0l 21.14 sn.oo , 

"s2.10 0.01, o.oo 1Yoe.oo J908.~"1 2000.00 2026.00 o.oo 202A.oo 120.00 so.no 
_ ,,sz. 1 o . _____ o •. o.t,___ _________ o ._o o .. __ 190&. •. oo -------19DB. oo __ ,2000..00-2.02.6..00 . . o.. •. n 0----2.0 2.8 .• o 0 __ 120 .•. 0 o. _______ 50 .•. 0 o ____ _ 
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1""1n ,..,.., nt...n 
•lJV •lJU aV~V 

0.000 0.000 0.000 

0 .ooo _______ 0.000 

VALLEY SECTION ACWEST TOWNSHIP LINE SU~MIT) 

o ._o o o __ 0~09 ... o. o o o~ __ o~-=o ~o~n _________________ _ 

0.000 0,000 
0.000 0.000 
OaOOO O.GOO 
0.000 0.000 

0,007 
0.000 
0.000 

-- ----- - -- --- ---- - ----------------------------
X 1 30. 000 41. 000 1994 • 000 2032 • 000 2100. 000,....._-?.J,.Q.0•-Q_Q_Q ____ ?J.-9-9...•-£\.Q-I) _ ~QQ Q • Q...OQ---.-,...,,.,O~••Q-1sO..;;O ________ _ 
(jt,t ';(4,JUU ii!:S070UU ':IIU.4UU 1228,UUU ---9TU.':lll-0 1c3'1,UIIO 'lbbo flJ,U )3',(',IIIJU 96t>,20U i4Qi.001.1 
GR 96<+,600 1439.ooo 964.200 1502.000 962.100 1544.ooo 96?,400 1606.noo 958,600 1650,000 
GR 959,500 1669.ooo 959.300 16Yo.ooo 959,200 1696.ooo 960.600 1120.noo 961,100 J759,oon 

~-gfj..-: --c~~~:-~-8-8--}-~-~~-:-8-8-l}-----~~~l8-8---{ ~A-~: 8-8-B-- ~t}: ~gg. - I~~~: ggg- ·--- -~~i:-:18 & --~~-:-&g,..,,g--.,..,,.i~~ :-128 kri66:tHHl 
GR 952,200 2000.000 951.300 ?005.000 951.300 2008.000 950.400 2013.000 950,200 2019,000 
GR 951,200 2022,000 952,300 2025,000 954,200 2032,000 955.JOO 2035.000 953.900 ?045.000 
GR 9 5 4 • 0 0 0 2 l O 8 • 0 0 0 9 54 • 7 0 0 2 I 5 0 • 0 0 o ___ 'z5 6 • 9 0 0 . 2 2.!l.2 • Q n Q_ '!hl_~jl O 2 4 I 2 • _QJ)_n 9 f, 7 • S OH· o--~2...c4,.,R"cf,a-."-sDa-'D,Hf----------GR 911. 400 2-s"Zf'r.rruu o .1,00 o-:lllfO -1'.r.ooo--- - g .-oo·o --- · o. oo-o o. o o o o. o o o o. o o 
NC .120 .120 ,050 0.000 0.000 ,000 0,000 0.000 0,000 0,000 

T076o·o- ---zs:u-o o- -i·q,:;s-;-·o-o·o-- I>u2B-: oo-o -- ·-i,cs~·,ro·o·- · 112s. o o o · ·112s; -ocfo --- - -o;;-0-0-0 
GR 975.300 1109.000 974.500 1133,000 970.700 1177,000 965,700 l~lR.000 
GR 964,800 1476.000 963.700 1544.000 963.200 1596.000 964.000 16P6~000 
GR 954.200 1823.ooo 955,500 1983.ooo 954.600 1995.ono 952.030. 2000.000 

-~G;:;.R.;---.9sr.o o o 20 rcr.mru 954-;-o-u o 2 ozcr;-(fITT) 955:201i- --z-o ·2 a·. -01'i..;.o-- 95"5 -:'i! nr- - -7.1YZ+6:lill o 
GR 958.200 2197.000 959.300 2223,000 959.600 2238.000 959.500 2253.000 

------------ ---- --- --·- - - - -- ------- ------------- ----

O • O 00 0 • 0 o-o:--
963,100 1416,000 
962 • 000 1763-000 
951,Q.OQ ?004.oo.o,._ _____ _ 
g 5 7 • t;U*o --·tnrr.rro•n 
959.700 ?259.QOO 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• -.., 
• 
• 



tt 
J, ·-•~•!i0/10/13. 07•12,~44. -- ~-------. --·-· ......... ,------+--------·-·- -- J>A.(;t:; ? -~,-

.Jil)O 232.ti.. o oo 963 ,.ioo 23.6.6 . ..MJl_. _____ .....Jl.JlQQ o •. @o __ ,__ ,a. on o o ~.o.,,,o""'o ___ - ____ _ 962 

M 
N 

0 
~ 

tt 

t• 

i•• 
!I 

~-• ;;; 
::, 
~ 

~-• 0 

" 
t• 

t• 

-• 

t• 

X) __J_Q_._~~ NC ,08 r.T 0,000 

)\ 1 10.800 
GR 972 • 300 
GR 966,100 
g~ 2~~ jQ8 9:"": 0 
GR 960,700 
GR 966.700 
NC Q• QOQ 

2.2.fiJi • ..ll..QQ. ___ 
7,100 7.1 00 7.100 1.100 7.100 1916.000 2030.000 0.000 0,000 

JL._o ~o 
.o 0 

a.om .oso 
7,100 7.100 

:~000··-1 9 8 7 • o O 0 
4!l9.000 971,900 

1003.000 965,100 
~16 OQ..(l 9~•.2..Q,o o rs::-'o-o o 9S .ooo 
23••4· 000 961,400 
2869.000 9()8,400 

Q.,_Q.Jlo Q.,QQO 

___ J_S..._,()_Jl.() ____ .J:7.5. • .0 0 Q _____ .•.• Jl s.. •. o.o. 1L---;..o.O Q o ___.o,_._Q.,QJL, ___ \!-.J) 0 Q -------&:-~~8 0,00 Q 0.000 0.000 0,000 0,000 0.000 
7, l 00 1.100 1.100 1985.ooo 2030.000 0,000 0,000 

2011.000 
570,000 

260.000 83.000 139,000 0.000- 0.000 
970,500 673.000 968,900 781 • 000 967,400 

1117,000 
J 9i0• 00" 
2 o 1 ·;-o-o 11 

2443,000 
2970,000 __ ,_3._o" 

964,000 122&.ono 962,300 1300.000 951.soo 
" 25.3.,.QOJL 19,aL.JLOJl 2s?_,...L.(UL __ 2J)JLO __ .poo _ 9SQ.ana 
~ 956,300 ?011.000 95~. 100 2161.noo .. · 959,o/blr 

961 • 500 2540,000 963,600 2h34,000 966,600 

w,.__ ___ 

9
_
7
_
1;l~B- ~0:1:.828 9J1:t88 ___ _:~:88R q

7 g:lR8. 

<r. o o o 
895.ooo 

]785.000 
?00$,000 

\"" ',• - -?.2[!;"°c;i. U\IU 
2795,000 
3?75,000 o. ooo ___ , ___ _ 

BRIDGE SECTION B(DOWNSTREAM FACE M-60) 

x1 10.900 . '.3s.ooo 2000--:-0llr--21IT·-r:-01ni tio-:-oo·rr-· ---~r5;-01ro 6'r.ooo .B29 -0:-006 o,otfo----
GR 972.300 4R9.000 971.900 570.000 970.500 673.000 9hR,900 7Rl.000 967,400 R95,onn 
GR 966,100 1001.000 96B • l00 1111.goo 964,500 1226,000 962,900 11aR,OOO Q61 • 900 1442,000 

--~h,E•- ~~ a-;f%8-x-~~~-~;-8t8--~o~ ~-s~~: oil-8;-,---~~-! §%8--·--··J~-~-5-:-8-8-8---~~-1:-}8-§------sWo-i: l8-~ :~-:t~-8 2 ri 6g: i8-x8-~--
GR 951,100 2008.400 951,300 2009.200 951,300 2009,300 951,300 2011.ono 960,SOO 2011,000 
GR · 960,700 2050,000 960,900 2083,000 961,500 218R.OOO 962,400 2317,000 963,700 2429 • 000 
J3R. 964 .srLH'.5..LJ__,,_oQ..Q __ 2.t,5. 900 ?620. 00.0 ___ 967_,_4_0_0 _____ 2_7_19, _ _n_o_.o _ 969.:..Jl_o_o_~'?fiL1._ •. J1JlJl. 97_0. 9. oo 29 l 7.,JL'l--,;. n.'------·------GR 97,z;,o 3·cnn. Oll o 975".-ztoo 3T9o.aO o 97 a. 7 o o 1n:r. o oo o. o o o o. o o o . o. ooo .• tr-;--tro c• 
NC 0,000 . 0,000 ,015 0,000 0,000 0,000 0,000 0,00(1 0,000 0,000 
S8 1,250 2,100 3,000 0,000 13,500 ,8?9 A5,000 0,000 · '950,FIOO 9"i0,800 

-•4--- ---~- -- -- - --------•---• ·~ 

R.RlDGE SECTION C(UPSTREAM FACE M-60) 

Xl _ ~32-,_1_0 O 38, Q._Q.O_____i?J)JlO .o_o O 20 l 7, 0 Q_(J__.....,~8_/L,_0_QJ) l A8_._0Jl.0 J 8_f.l_,_()j)J) __ ---.. ½.?..2 . Q, 00 0 Q •. O Q Q. 
-xz---o·.ooo 7r.oou 1--;;ooo lJo1ll:io 0.000 --0.000 0.000 0.000 _ ,fl29 0 •.. 000 

... , BT 17,000 434,000 970.100 ~o.ooo 524,ooo 969.400 0.000 640,000 96a,aoo 0.000 
•• er 733,000 968,100 0.000 e~e.ooo 967,100 o.ono 929.ooo 966,400 0,000 1o?s,ooo 

•t 

•t 

•t 

ti• 

ti• 

~~ T 9 6 s__,_s
0
_o o ·-.

3
,l1r•-0

0
11_Q_ . .1 1 ?~...Jl-~O 96c.4. S.\~8----- __ fh_Qo_o _____ l?. ;;,.9_. on o __ .. --~k'i.O _o ___ ---_,-_o_._{L~..Q 1 l2lh.OJlJ) q ~o _________ _ 

• T o. 00 14,,u. 00 ~ •• ,vO ~U' 1600,000 961.200 0,000 1,00.ovo 961 • 000 ~~o 
8T 1800,000 960,800 0,000 1900,000 960.700 0,000 1950,000 960,600 0,000 1980,000 
BT 960,400 0,000 2000,000 •960,300 951,800 2000,000 960,300 957,500 200R,200 9~0,500 
BT 957 .s_oo_ 2008. 300 _960 ,3_00;.--.._. 9SO .900 ?0_09_,,2_0Jl _____ 9_6_0_,_3_0_0 ____ 9~_0.J\_9J)J) 20(J_'k_:LOa ~Of,J).3Q_O____Sl5l,_51)_0 _________ ~ 

~r~o-rT.ll Ol'i -.;;o0-:-1 o o ~so ·o m r • o o o 't.i o o • 3 o o 9 5 l • 1 o o ,:'. o ::i o • o o o tfoo • 1 ~-o.oo~9o-;-o~o o 
RT 960,400 0,000 2194,000 960,900 0,000 2291,000 961,500 0 • 000 2391 • 000 962,300 
HT 0,000 2491,000 963,300 0 • 000 2592,000 964,400 0,000 2692,000 965,800 0,000 

---tf- ~~i1·:-S-88----2:0?i:t-8-8--- - -8-:-8-~8---- -2.fi1~5:-8-}8---- -965!-588 R:-8g-& -- 299 6:8-88- ·97-6:~tg-g-----1!:l88 1-'t'z._d:~8-8;---------~-
GR 970,100 434,000 969,400 524,000 968,800 640,000 96R.100 733,000 967,100 R28 • 000 
GR 966,400 929,000 965,500 1028,000 964.500 1128.000 963,500 1229.000 962 • 500 1328,000 

~g~ 3~A :l88 l~ ~8: 888 ~~A :~88--r~:g: 888----itA·:J8~----~J-8~-:-8-R~- - -~~~: ~gg ·--~~~-8-8: 8-8-8 rj~~: &8-€-~~2~-&88 --------
- -~- --·· ~ - -- -- ---•-·--- -----__ _..... __________ _ 
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• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 
• 
• 
• 
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---80/10113. 07.12.44. . ------ ··- ·----- ·- - -- . --- ---- -----·- -- - -------------- P7i<,i:-

- _J;1-1 __ ~$l_.._(LQ__0 __ ?._QQ_fl O 200 950_ • ..9_!ill __ ?_o.o.a ... :.tQ() ___ q_,<;Jl-.90.0 . 2ooi. 2.Q0 _____ •~_.s_o_,.JlJHl 2Qn.2.,:lll.0 95 L,,--o!J,,,Oc,;Oc........_~ 
GR 960.300 20]7.000 960.300 2050,000 960.400 2090.000 960.900 2194.000 961.500 

20.LZ.....OJlJ 
?.?.91,000 

GR 962,300 2391.000 963.300 2491,000 964,400 2592,000 965,AOO 2692,000 967.400 2791.000 
GR 962,200 2893,000 971,000 2991,000 972,900 3094,000 0-000 0,000 o.000 

--f1,---t~ 8 8 21 g: lt-&fl- ze!}:8-8-£ 32~%---,.,,Jf:-8-8%---32 }:-dH8 ----- · · 8: ·8·8-§-----8-:ii~~g,_ __ _ 
NC .100 .090 .0<+6 0.000 0.000 o.ono 0.000 0.000 -0.000 

0.000 
0. OJJ.Jl 
0.000 
0 • 0-0 0 

-xi 32.3003s.ooo - 1992.000 ---- 201s.oo·o 42·:o·oo· - · 42·.000· ---·-7;2,000 - o·.ooo 0.000 
GR 974,800 1397,000 964.600 1435,000 962,100 1537,000 961,200 1600,000 960.700 
GP 960,400 1713.000 959.200 1911.000 959,000 1944.000 959,100 1973,000 958.400 
GR 957,100 l...2J_87.000 955.900__]990.000 -25.<+,AOO l99k,000 9;i__3.,,600 l.9...94.000 952.500 ,--c,R 952. 1 oo 19'18.-DIT'"o 9sc.ooo to(ro.o-ao--·-951---;-ocro---zo-04.-o-o_o ____ <rso .-900 ___ 2oos. o_o..,o----£'-95:z. ooo 
GR 954,600 201$,000 957.400 2085.000 958.ROO 2153.000 9S9.000 ?.20?. • 000 9f0.300 

0.000 
1645.000 
1982.000 ) 6i70 Q.!Ul 2 - 1.000 
?303.000 

GR 962.500 2407.000 964,900 ?.511.000 965,600 2617.ono 965,100 2719 • 000 963.ROO 
__ · -~Rc~-'l.68.fl.08_2 29.LO__,,_o_oo ___ 970_._8_9_0_ -- _3...Q..12-"-01000~ 9.lJl .• _7_00. :l0.6R._OOO .. -- 9?1_,9J)!) -· _;)j.f:j"_._Qjl_O 97~9,.,,0,_.__,..., 

N .tf" .010 .o .. 4 • o .300 n.ooo 0.000 0.000 0.000 

?790.000 
.•?.S..6: gg~ 

--{.J,32. ~&&---~3-g 29 2£9~~2_1JJ~~-- --25.0T~2-~oo ____ l05.0 .. _()O_Q ___ l_0_0_Q...._0_)!..,0_ J! __ .,,_Q_Q_Otc----9=·6,-.lol!-"-"'-<07..,2'"'00_a---~ 
"" 972• - 11:>bo vO · -.68,-:,vv 12:,2,vl;v -.6 ,vv 1300.000 963.RvO 14020000 v 
GR 961,100 1598,000 9f0.600 1698,000 960.700 1796,000 960.700 1R95,000 960.600 

0.000 
1 c; 01r.mr 
2000.000 

GR 960.200 2019.000 959.500 ?030,000 959,200 2063,000 957,600 20Rl,OOO 953,200 

-g~- i§~~~gg- ~i89:888 ----· ~~~:Lg8-- -~i}1:-888 -- ~~l:§28 -- -~l~~:g~g -- -- ~~1:~23---- ~1~~:888---8-~&:~8..,,8--,... 
?093.000 
2 l _ _Q_f,_._Q___O 0 
2150,000 

GR 957,400 2214,000 958,500 2229,000 958.900 2296.000 959.800 2352.000 959,700 
GR 959.900 2484.000 961.100 2617.000 962,300 2696.000 963.JOO 2785,000 965.400 

8~ ~21:188 j~~:8-8~-~ii}:-~-8-2;--~t~:&~-i----iit:t-88----j~i~~g-~g---- 97~8~8- ---ntg:ggg 97);:t88 
NC .070 .060 ,042 0.000 0,000 0,000 0,000 0.000 0 • 000 
ET 0.000 7,100 7.100 7.100 7,100 7,100 2090.000 2147,000 0,000 

2391,000 
?A68,000 
liL2~_0 

0.000 
0.000 
0.000 

- ·-- ------ - - ·- ---------------------
X l 
NC 

32,800 
0.000 

0.000 
0,000 

0.000 
0.000 

0.000 
,300 

150,000 
.500 

250.ono 
0.000 

2on.ooo 
0,000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

----------------------
XI 32,900 39.000 2000.000 ?024,000 33.000 ?.00.000 72,000 .906 0,000 
GR 972.soo 1os6.ooo 968.900 1152.000 967,ooo 1200.000 963.aoo 1302.000 961.100 
GR 961.100 1498.000 960.600 1598,000 960.700 1696,000 96_0_,_700 ____ l7_9_~0~ ___ ci_,f,_.0_,_h_Q_00 ~---, 

- -Glr--96°0-;g-o·o--rcrao--;;·0·1ro-- ·gti1;ocro-· 2<i-o·tr.7ro·o-·-- 952~Yoo 2000.oiro --- 952.i.oo - 200?.ooo- 952--;;-0-00-
GR 952.800 2008.000 952.900 2010.000 953.000 2014.000 952.900 2016-000 952,800 
GR 953.000 2022.000 953,000 2024.000 961.000 2024.000 960.500 2075.000 960.800 
GR 960,800 2209,000 961.100 2312.000 961.400 2420.000 961.9_00 255L.OOO 96_? •• 1100 · c,R 962. a-cro~ 753. uoo 963 ~ Yoo zRsa. ooo <TR>;-roo·--2,;i6.2" ;1rnu,....-~gf,€;ro·o so-65 :-000 <i1ir.11lfO,._ _ _...., 
GR 966,700 3317.000 967.000 3416,000 967,600 3517,000 967.AOO 3622.000 0,000 
QT 5.000 196,000 262.000 302,000 436,000 302.000 0,000 0,000 Q.000 
NC 0.000 0.000 .027 0.000 0,000 0,000 0.000 0 • 000 0.000 

· ··-·sB---·---o-~·o-oo--- --z;o-r10------3~0-iro- ·· - ---u-.-0-0-0-··-- r3.li5ff · 0.000 · · -,9.Aoo· -- ·o-~ooo -9s2--:-o·o-o·--

0,000 
1400.000 
L't_O_O-!..!)_O_Q 
?.005.000 
2019,000 
?.106.000 
?653.QOO 
3?~o-rn 

0.000 
0.000 
0.000 

9-s·2--;-o·cro 

1 

--- --- --- - ---- ------------------,-.---...,,-----------
------------ . - ---------. ------ -- ' ... ____________________ __; ____ _ -----
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BRIDGE SECTION OIUPSTHEAM FACE MCCAIN RD) 

-~~ 1 ;i3, U)_O ;,39, O • .QJL._.?Jll)J)_...!2 O O i:'O~, • 0 OJl ___ ;i.P_,JlJLQ... ___ 6..(l,JlJLO ___ • ._5(4!)..P Q_ , .. 2 . ..0 A . _(hJlJ) 0 <_l. o O Q 
x2 0.01:n:1 tr:ooo I .ooo --·1r.ooo ·(1.000· 0..060 0.000 0.000 ·••· ;900 o.ono 
BT 41,000 1056,000 972,800 0,000 1152.000 968,900 0.000 1200,00-0 967.000 0.000 
BT 1302,000 963.800 0,000 1400,000 961,700 0,000 1498,000 961,100 0.000 1598 • 000 

.... er 960,ooo 0.000 . 1691:> .• ooo 9..f!.!l .Jo_o_ . o ..... ooo_~z95_.!l.fl(),---..- 9f>O. 7JtQ·-~~n...ooo ... L'ilJHk . .QQ..O , 9n.0...1,,.._o.,.._n ------~· 
~1 o-.-1J(fo-191Hi7(fur-·9'6o.9o(1 er; r,01r 20lf<f. 1rno ·9€1 .·oo o ··9·5;?-.~00 2000. o o o 91:, 1. oo o 953. 900 

BT 2002.000 961.000 956.900 200:;.ooo 961.000 957.900 2oos.ooo 9~1.000 956,900 2010.000 
RT 961,000 953,900 ?010,000 961,000 952,700 2014,000 961,000 952,700 2014,000 961,000. 

-- BT __ 953,900 2016__,_QJ)JL 9ol...,.OOO .. 9~G900 2JL1 .. ''...! .. .0Jl0 __ 9_6J .• _ooo _ ___,.,.95.7,90_o ?Jl...2.?...,QOQ 9§1,100 95.f,,900. , ·-·-.,......--
' Pl z~ouo 961. rmr----gs:,-~"'91fr-"7(f'c, .. l)oo ·'161, lITTl <)!'.,3.z.00 c:ITTS-:Ooo 961 ,Si'.lo ·· o •. n.oo ?fli'i57lroo · er 960.eoo 0.000 2209.ooo 960.aon 0.000 2312.000 961.100 . 0.00-0 24;,,-0.noo 961,400 
. BT 0.000 2s51.ooo 961.900 o.oon 26~3.000 962,100 0.000 21s3.ooo 962,eoo o.ono 
...... 6,.l 28~0-Q~ 9.1';.~L~U,0 ...... _,_~_ .. o • 0_00 ?2,6..i~r{ol.0_ .. !il .. t\") •.I g 00 •' ... -- ..... Q •. O 0_00. ____ 3.J)_(',_57 ...... 0/LQ ............. llil.60_.J O O ...JL• O!lJl 3?6.~~ fl-,1-0 _______ . 
-----e;, 901,0vv v,OvO 3.olr.dOll -.66, 0 0,0 3416,00 96 ,000 ,ooo 3517:lrOO 96r,60U 

-. •I 

-·-....! 
BT 0.000 3622.000 967,aoo 0.000 0.000 o.ono 0.000 0.000 0.000 0.000 
GR 972,BOO 1056,000 968,900 1152,000 967,000 1200,000 963,800 1302,000 963,500 1406,000 
GR 96 I • LQ O l 4 .. ~hOJl.0 9JLQ .. ,_6.0.Q_ . .............l.WJl...0,....._..........,9_6_0..JJL() ___ ..:_! 69.fa.,..Q.J'l O'-----~l.i..O...t.2.Q.JL....L~, DD O 'lf, o, 60 O J 90 O • Q D..0. 
Gk 960,900 19AO,OOO %1,0DO ----~m,.o~n 952,900 2000·.ooo 952,400 2002.000 952,000 ?005,000 
GR 952,400 2008,000 952,700 2010,000 952,700 2014,000 952,700 2016,000 95?,800 2019,000 
GR 953.000 202~.ooo 953,4~Q 202, .. 000 96} .ooo 2024,000 960,500 ?075,00(\ <if,0,800 ?l06jll0 

----&~:,...--~~~: ~~il ~~ ~:r:--8 8 8 ~~-~~il·---~¾}ir:-81~-a----~~-:-}8-g---·-· ~~~-g-:-8 g.g .. ------~i!-1-8-8 ~d~·§-!-~---~ ~1: b 88 ~~~: o-8·8---------
GR 966,700 3317,000 967,000 3416,000 967,600 3517,000 967,BOO 3022,000 0,000 0,000 
NC 0,000 0,000 ,050 0,000 0,000 0,000 0,000 0,000 0,000 0,000 
ET o. o o o .1.0,9 a 1 .1 o I.J..9.JL __ ... i .• .JJl.Q... __ ..........:z .J..o.._0 __ 1..'liJ.a, .. oJ1n ... __ 2J1.2..B..,JULn o. o o o o. o o o 
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INTRODUCTION 

This hydraulic analysis report covers calculations 
performed for McCain Drain within the corporate boundary of 
the township of Swnmit. The reach studied in detail began 
at the west township boundary line and extended about 
10,850 feet upstream. McCain Drain flows in a northwesterly 
direction in the northwest portion of the township. Selected 
cross sections used in the hydraulic computations were surveyed 
by Commonwealth Associates Inc. in November 1978. In addition 
to field cross-section data, a 7.5 minute series topographic 
map with 10-foot contour interval, along with a 5-foot contour 
map were used. 

The flows for the 10-year, 50-year, 100-year, and 
500-year recurrence intervals were determined by computer 
analysis using the TR-20 model. The flows were approved by the 
Michigan Department of Natural Resources in a letter dated 
March 24, 1980. 

Analysis of the hydraulic characteristic of the 
flooding source studied in detail was performed by Commonwealth 
Associates Inc. of Jackson, Michigan. The Project Manager was 
V. Danushkodi, P.E . 

METHOD OF ANALYSIS 

Water surface1;!levations of floods of the selected 
recurrence intervals were computed through the use of the 
Corps of Engineers HEC-2 step-backwater computer program. 

VARIABLES AND COEFFICIENTS 

_M:::.nn;ng' ~ ·t""ne:i,-f-f:it"";e:i,n+- of roughness "n" depends on 
several ·factors such as type and amount of vegetation, channel 
configuration and alignment,· and channel material, and without 
an in-depth study an "n" value can only be estimated. The 
channel roughness factors used .in the hydraulic co~putations 
were chosen by engineering judgment based on field observations 
and photographs of the surveyed cross sections. Calcuations 
for l.oss coefficients .and coefficients of discharge are 
contained in.Appendix -A. 

Manning's ;·Roughness ·coefficients 

For.Channel 
For Overbank 

\ 

.04 .05 

.06 - .13 
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Coefficients for Natural Channels 

Contraction 
Expansion 

n , n 
U • .LU 

0.30 

Coefficients for Bridges 

Contraction 
F.xpans:inn 

Ratios 

Contraction 
Expansion 

HIGH-WATER MARKS 

0.30 
0.50 

1:1 
1:4 

2 

The only high-water mark for McCain Drain is located 
at M-60 highway. An elevation of 955 was recorded on 
July 5, 1971. This information was obtained from Geoffrey 
Snyder, Jackson County Drain Commissioner. Rainfall data shows 
about 2.78 inches fell in a 24-hour period. In compliance 
with Technical Paper 40, reference 1, that quantity of rainfall 
would correspond to a recurrence interval of less than 10-year 
frequency. The analysis we have made with regards to computed 
water surface elevations-compares favorably with the above 

d . . " con ition. · 

STARTING CONDITIONS 

The starting water surface elevation was specified by 
the slope area method .. A starting slope of .00064 feet per feet 
was used. The starting water surface elevation was varied by 
two-feet from the slope-area depth to ensure that the water 
surfaces converged.at the downstream limit of the study. A 
copy of the convergence run printout is contained in Appendix E. 

SPECIAL PROBLEMS 

There were no special problems associated with this 
study. 
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Cross Section 
ID in 

Profile/Table 

A 

B 

C 

D 

E 

F 

G 

H 

I 

3 

CROSS SECTION REFERENCE 

Sec. No. 
in HEC-2 
Program 

30 
30.6 
30.7 
30.8 

30.9 

32.1 
32.3 
32.7 
32.8 
32.9 

33.1 
33.3 
33.4 
33.5 
33.8 
33.9 

34.l 
34.3 
34.4 

34.8 
34.9 

35.l 
35.3 
35.8 

35.9 
36.0 
36.l 
36.2 
36.3 
36.8 
36. 9 
37 .·o 
'.I '7 , _,,' ...... 
37.2 
37.3 

38.0 

.... 

Description 

Valley Section, downstream limit study 
Valley Section 
Valley Section, Repeated Section 
Valley Section, downstream face 

Downstream Face, M-60 Highway 

Upstream Face, M-60 Highway 
Valley Section 
Valley Section 
Valley Section, Repeated Section 
Bridge Section, downstream face 

Upstream Face 
Valley Section 
Valley Section, Repeated Section 
Valley Section 
Valley Section, Bridge Section 
Bridge Section, Downstream Face 

Upstream Face, Robinson Road 
Valley Section 
Valley Section, Repeated Section 
Valley Section 
Valley Section, Repeated Section 
Bridge Section, Downstream Face 

Upstream Face, Spring Arbor Road 
Valley Section 
Valley Section 

Bridge Section 
Downstream Face 
Upstream Face, Lumen Christi 
l' Upstream 
Valley Section 
Valley Section 
l' Downstream of Bridge 
Downstream Face 

Upstream Face of Lumen Christi Bridge 
l' Upstream 
Valley Section 

Valley Section, End of Detail Study 
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BRIDGE NOTES AND SKETCHES 

Bridge notes and sketches are contained in Appendix B. 

CROSS SECTION PLOTS 

Cross section plots showing floodway delineation 
and approximate 100-year elevation are contained in Appendix C. 

PROFILES 

Copies of the water surface profiles are contained 
in Appendix D. 

MAP 

A copy of the 100-year flood plain and floodway 
showing cross sections is contained in Appendix E. 

COMPUTER BACKWATER RUNS/PRINTOUTS 

The final HEC-II printouts for multi-profile run and 
floodway run along with convergence.run are contained in 
Appendix E • 

REFERENCES 

1. U.S. Weather Bureau, ;.Rainfall Frequency Atlas of United 
States, Technical Paper 40 . 
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302.on 958.62 .40 .02 1.10 247.76 1s.on 

----~3..J O 40 0 436.00 960 .zn~. ____ _L,63 .Jl._2 ____ ?..J"_7_4__._ __ ~tS.7...~_]4 7~~()~1'----------------------------
33.soo 196.oo 951.91 o.oo 
33,500 262,00 9SS,52 ,62 

----~t5: ~gc';ig,---2g-g-;J8---;:,§~-~-~5'---,-1~:-r2-i"~----
33o800 lg6a00 95go09 OoOO lol~ UollU 33000 1550.00 

____ -,3333 ·.1;1800,..;,o0'--__,2,R~. 0 o __ _,95..2.._.,_,i.9 ____ .• ~;;,.o ___ l_.._~ 7 -----· SQ ___ 3J_._Ojl __ lr_'i55.!L,-----------------------------
3u c:. 0 0 959.6n ·" •"o .5, ]_,.on 5. o.oo 

33.800 436,DO 960,2n ,60 - • 04 1,17 :13,00 1550,00 
____ _,:11,,_g_n_ o, __ L'L6..._0JL __ c;,5_9_._JJ ____ ,,_. __ 9-,or----__ . __ o

0 
2
1 
_ 

33.900 262.00 959.5A ~o a.on ----.46-- H :-8 ~- --- ~t: 22------------------------------
33.900 302.00 959.63 .06 -.03 
33.900 436.00 960. 14 .51 -.12 

.52 
1.02 

34.lQQ 196000 9S9o28 ,}oO(J al, O.,QQ 
34.100 262.00 ':t:i9.fll .53 .23 .53 
34. 100 302.00 9$9.94 .)3 .31 .66 

_____ 34.~oo _ ~6.oo __ 961.59 --~-s.P..Q__ __ !..._;_q _____ 2.31 _ 

11. o o 44.1)0 
11.00 44.00 

34.300 196.00 959.86 o.oo .57 o.oo 78.29 so.on 
34.300 262.00 960.71 .A6 .90 .86 110.00 so.on 
34 a 300 302a00 961 o 12 a40 -----"3-z.;;-:rCJo,___-"4-:f6. o...,o'--<T€2-:-4-,,---~-~-3 .... 1--

1 .. 18 ·-:-1r3-- l.?.6 lJO.QO so.no 
i-:s-1--11 o. o·o---,:rn. ·ico*o--------------------------------

34. 4 o o 196.00 959.92 o.oo 
--- --- ---5~:tt8-- ---~~~-:-8-8- -· ~i?-~It-- -- - --:t} 

34.400 436.00 962.47 J.31 

.06 

.04 
-..·04 -
.os 

0. o o 
.A4 

... 1 • 24 
2.56 

------ -----------

------
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-- .... - .......... ----------------
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• 
---- ao1lo113, o·T.12,44, . - ----- -- --- -- -- - - -- - ..... -- --- - pi\1,1: . . l 9 · 

...,........-:--. 

• ----5><.ECN,Q_ "S.LL __ fll£1/L5,P ___ D-1£:l'LS!L., __ [)J,FK,H,5 ____ 1PPJI/JJ) ____ -.-~LC!L .. _____ -----------------------

34,700 196,00 960,29 0,00 ,37 0,00 2!5,9R 950,00 
34.700 262.00 961,02 .74 • 27 ,74 324,3? 950.00 • ----~s"'/4""':-t·8~-----¾~f.-88 ~t~:g~--~1: r{;:-- ·:fi>-----~-~J-- ~lj:8:~ · ----~-~-8-:&8------------ -----
34.800 196,00 9bD,41 o.oo .12 o.oo 33.on 600.oo 

----~3,!,::t-~~-8-8---~-~,sg ~t+9ti--- ---:-}l-----:-5t------r:J~-- -- -i}:-ll~i----~8-8: g-g-- -- • 
34. 8oo 436.DO 962,61 1.14 .04 2.20 33.on 6Do.oo • ----~4.900 -~l5_EL.,,OO 9(?0.41 o.oo .OJ) ____ __o_._o_o _____ tL.Jlf), 44,Jl~O _________________ ~--· 
3'+~0~'.36.00 961.11 .1u -.01 .10 11.on 44.oo 
34.900 296,00 961.44 .33 -.02 1.r3 11.on 44.oo 
34.900 484,00 962.54 1.10 -.01 2.13 11.on 44.00 • 
3~100 · P:;s~oo·~---%"0.60 -- o~oo -·----·.19 - -- o.oo·--- · -lr.on-·-Ao.oo-·-----
35.100 236.00 961.57 .97 .46 .• 97 11.on 8n.oo 
35.100 296.00 962,19 .62 ,75 1.59 17,00 RO.DO • 35.100 484,00 963.62 1.43 l .OR, ____ 3.,J)j;'_ --- _ 2J.2_._4} ____ ._R_n.oo -----·---------------------
35,300 1se.oo 960,66 - o.oo .01 o.oo 119.1n ~o.on 
35,300 236.00 961,67 1.n1 .10 1.01 122.on 50.on 

-----,j~:~8~ -~§t88----~g5:~~ -- --r:§~ --- :1~ ---- ~:~8----}.~~:g:~---~g~gg -- • 
35,800 158.00 960.70 o.oo .03 a.on 65.RS 490.00 

_____ 35. 80 o· 2_3,1,_._,0_0 ___ 9_6_1 • 7 n ._o 1 • o_;i_ ._nJ _ __ ? 1_7_._43 ____ 49_0_,_0_0_ 
s-:-800 2<;6,oo 962.30 .e.:; .03 l,6t 317.3,, 490.on 

35.800 484.00 963,90 1.54 .OJ 3.20 ROl,41 490,00 

• 
• ____ ,,,,,.35. 2.,0_0 1~_i,_. o ~ 2-,6_0.....l>f>'.----<'. o o - ._o_~,--- _o_._o_o ____ • 1.1 •• n_n ______ ::JJ, •• _(LQ -------------·------·----~-----~, o o 2J6o0u ,61.69 1.03 -,Oc 1.03 200.13 36.00 

35.900 296,00 962,35 .67 -,00 1,70 ?63.1? 36,00 
35,900 484.00 963.90 1.54 .OO 3.24 696.9S 36,00 • 
36,ooo 1sa.oo 9t,o.20 o.o ::-;-i;g 
36.000 236.00 9t,l.6P 1.48 -,00 
36.000 296.00 962,37 ,68 .n1 

----'3=-f>.. o Q.Q.. 48 4. o o 9_g_::i_. 90 __ . ____ l. 53 ___ ~_o_o_. __ • ' . 

cr;1m 11. 011----1. on 
1,48 200.19 1.00 
2,17 263.29 1.00 

_3,_70 ___ 69f'>,'if~ _____ l_._!2_0_ --·- ---·------·------· 

36.100 158,00 961.73 o.oo 1,53 o.oo ?03,73 41.00 
36.100 236,00 961,88 .15 .20 .15 21R.33 41.00 

-----36.100 296.00 962.41 .53 ,04 ___ 068 267,51< 41.00 
r.rov 48<+ 0 00 9tT.'TI O 5(1 • () C Z,TEr--?"Y47l '\ 41-:-oo 

• 
36,200 158.oo 961.73 o.oo .oo o.oo 2r~.2s 1.00 
36,200 236.oo 961,SR ,14 -.on ,14 21R.64 1.00 
3,,;zcro---21,5;0· <i6c.L+I-----~·53------~oo---- - · ,"f.7 - - ZMB'~-3--, ---- --1.00··--· 
36.200 484.00 963.91 1.50 -.oo 2.11 794.21 1.00 

• __ .........__._ 

• -------------------------------------- -------~- ---------------------·--------------------
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U,S.EI DIEl•c;e QIE!IISll - DI FI<'. ~s __ J.O.F:.~~I.D.. L.C.l:' • 
• 36,300 158.00 

36,300 236,00 
36,;3().Jl Z2fl, Q.._O 
36,300 484,00 

961 0 77 o.oo .03 o.oo 2J8,2S 50,00 
961 0 93 • l 7 ,06 • l 7 244,68 so.oo 
9Ji..2.., 43 .so ,Jl..3 •. ,_A_L ___ }J{_,2:1. ____ S_Q,.ll.J). 
'163,91 1.48 • O l 2.14 . n .64 so.oo 

• 
• 36.800 158.00 M 

~ ~bsoJ] ~36.0() 
,j 
z • ITTi 0 '%.do :• 36,800 484.00 
ll 36.900 15~.QO 0 
~ 36,900 ~ .oo ~- . 36.900 296.00 
z 36,900 41!4.00 ,;; 
:, 
= 37,000 f58,00 
g- 37,000 236,00 
0 37,000 296,00 

961.78 o.oo .02 o.oo 220.7f> 150,00 
961. 91-- 46 .n : '/,~. ----5~~~: jl l so •. n 
962,46 • 'I 0 (f? 1s·o.oo 
963,92 1 ,46 • n l 2. l 4 A03,S3 150.00 

9(,\,79 o.oo : &il o.oo ?JJ_._1;;~ n 
%1,97 0 113 0 itl 2?Q,2P .o.on 
962.46 ,50 .01 ,68 ?79.44 so.on 
963,92 1.46 .on 2, 14 804,34 so.on 

·91,1079 o.oo ,00 o.oo~- 210.6A 1.00 
9bl,98 .19 • n 1 ,19 2?8,81 1.on 
962,47 • so .01 0 69 279,46 I • 0 o 

• 
• 
• ____J 

• ~ 37,000 4~4.0Q 963...9ic 1-4~ •D ? __,,_l_i ___ l;l 0.±,__36 L,__Q Q 

• I 37.100 158,00 
I 37,100 236,00 : 7_.J 00 ?9Ju.og 3-7.100 484.0 

961,85 o.oo ,06 o.no 216.63 40. so 
962,05 .?l ,OR .21 2~7-24 40,"iO 
9..-,_?__,,__';i l .45 •83 , 66 ? __ J_,___4 6 40. c;o 
963, cf3 1042 0 1 2,09 805.0f, 4o.c;o 

• 
• · 37,200 158.00 961,85 o.oo -.oo a.on 2]6. 7r-, 1.00 • 37.200 236,00 

rr.;-200 21F6.00 • 3·1. 200 484,00 

962, Q_,'i .20 -.oo ._?_0 ___ ?,1.7. 40 l-•-QJl 96<'-SO .45 -.oo .f,6 ~f-l4~1 .no 
963,93 1. 43 -,00 2.08 ns.1c; 1 • 00 • 

~1 • lSio ~¾!ioo r.:3 0 .oo 961, 86 Q.00 ,01 0 0 0 ~--- ]_ 0 0 • {) 0 'iQ,00 
962-:0, .21 .02 .2 100.00 s·o-:·o~n 

• 37.300 296.00 
37.300 484,00 

962,51 .45 • O l .6S 100.00 50,00 
963,92 1 • 41 -.01 2,06 100.00 50,00 • 

38.ouo ISB.oo 

• 3i.ooo 236.00 
3 .ooo 2S6,00 
38,000 484,00 

9h2,30 o.oo .44 o. o·u 4~4--;o4-------r'._'l • 0 ',. ,{ . 
962,62 • 32 ,56 .32 479,2A 1375,00 
91.'>2,96 ,34 ,4c; ,66 S?2,1P. 137"i,OO 
9b4, 14 1.1& ,22 1. A4 ____ _J,J _1 • C/2 1375,.0 • 

• • 
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I • • ----------------·--------------------------------·--------------· 
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FLOOD INSURANCE ZONE DATA FUR ~C CAIK DRAIN 

FLOOD HAZARD FACTOR FO~ ENTIRE REACH USING SECTtONS 
------------------------------------·-------------------------------------------

SECTION CUMULATIVE 
NUMBER DISTANCE 

30.000 0. 
30.600 1725. 
30.700 2100. 

! . _jg,800 2~39. 
3 • 900 2301. 
32.100 2489. 
~? ~ --;i:n n ?I;~ 1-

32":-'71) o 35-31: 
32.800 37 31. 
32,900 3803. 
jjJOO 

-. 31)0 3fl-5'.J • 39if • 
33,400 3978. -, -, C fl f\ 50760 J...lo.JVV 
33,8__00 ~628, 
'.f379ob 6Tc., 
34,100 6718, 
34,300 6768. 
34,400 6838. 
34,700 7788. 
~ ,. nnn n-, no 
.J'toOVV 0-'t:'lC" 0 

34.900 8432. 
3HOO 85[;2. 

• 00 85 2. 
35.800 9052. 
35,900 9088, 
36.000 9089, 
.. :n,.1vv '11 ,,)U o 

36,200 9131. 
36.300 9181. 
3f>.8O0 9331. :H,;~oo 9381. 
37.000 9382, 
37,100 9423. 
37.~00 
37.300 

94~4-
94 4. 

38,000 10849. 

ELEVATION DIFFERENCf 
BETr'EEN BASE FLOOD ANO 

l iJ O. 2 

-.91 
-.56 

-.19 
- .19 

• 43 
.53 

-.57 -.20 
-oS,9 -oC! 

,------''->T"----=-;• 55,..----
• :, I 

-,58 
-,61 
-- 77 --: P2 
-.81 
- • [< 2 

-L._L6 
-1, 11 
-1, l 0 - QC: 

07J 

- • ;?() 
-.21 
--?R 

.53 
1. 30 
1 _47 

-:29 ----<j: 22 ___ -- --- --- --- ------
-.2B }. 15 
-,28 1. l 4 
- • ;l_8 '------<>-i ~: ~-4'.'----- -------.40 
-.40 - - ,, 

• JJ + • ~J 
-.5.7 -.07 
-,52 -,06 

.. : h_oc-----~--~-----o,_-;. s- ----------
-,66 - • 13 1. 66 

-1,26 -,40 1. 31 
-1 ,24 -.40 
-1---:.-09 -.36 ,------~'"""';;----;l.31~--1.19 
- ' " C, - l. • V.:.., 
-1. 03 

-, ,. 
=o .,_ll'"'f 

-.33 
1 1 s. 
.l O J ...,. 

1 • 10 
-1.59 -.62 
-1 ,66 -.65 .---~~;;-;::----;] .43~----- ------ ---------------------------~---------~ 1;s-4 
-1,66 
- l. 7 0 
-2,17 

-ooG 
-.1::1 
-.67 
-.67 
- • 613 
-.69 
-.66' 

-.65 
-.67 
-.68 
- 0 ...:J,;) 

-.53 -.so 
-.49 
-.so -.so 
-,45 , ~ 

l. 54 
l. 54 
l. 53 
.1.CI .JV 

1. so 
1. 48 
I. 46 
I. 46 
I .45 
1 .42 , , .... 

--------------~~~~---------------

- ,6~ - • 'fa::, 
-.6 -.45 ~------'--f-:e'-----.''-'•c_;'+ca'-------- -------------------------------'---------l o4l 
-.66 -.34 1.18 

~----------------------------------- -------- - . ·---'" - ..... ----

-------------------------------- ------ - ------
-·---- ....................... ________________________ _ 
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FIS SUMMIT TOW~SHIP, JACKSON COUNTY, MICHIGAN, 
100 YEAR 
MC CAI!)! DRAIN 

I CHECK INQ NINV IDIR STRT METRIC HVJNS Q WSFL FQ 

___ .,, __ •. ___ _.cc4_, _______ fl.., ______ o_. __ o_._o_Q..QJJ..O.Q... ___ . _ o •. o_o _____ . _ o.o_ . Q •. _955.,.f..7JJ _____ o,,._"-'.o"-o,,_o"----------------·----

J2 NPROF I PLOT PRFVS XSECV XSfCH FN AL LDC I8W CHNIM I TRACE 

_____ 1. ooo o. ooo -1 ,_ooo o~ooo o. ooo o~..oo ______ o_._on_o _____ o_,.r1.ll.Jl'----o_,_o.J1_,_.1--_ _..:S!.,!..• ILl,!.'1<------------------
'J3 vARIABLE CODES FOR SUMMARY PRINTOUT 

---~3""8"".'-"o o o 1 • o o Q.. _ _ -~2 ._ o_o o 4 L,JL nJL ____ 49_._o o o ~::i_._o..QQ.. _ ;, l,_Qp_o ___ 2 L,J)_o_Q.. __ 7.7...._o_o_o __ --"2,.,.'-"-',.,n.,__ ________________ _ 

----U-1 
NC 
ET 

54,000 

5. 01r0 
,130 

0,000 

4,000 

cJz.~o-(TTI' 
, 130 

0.000 

39,000 

-JTT."(TT}l)' 
.050 

0.000 

0.000 150.000 200.000 o.ono 0.000 

3o0-;-rn,o----5-z1,;;-(f1ro-- - -···3f,a:Ooll----o-:-oo·cr-
• 1 oo .300 0.000 0.000 

0.000 0.000 1.4no 0.000 

VALLEY SECTION A(WEST TOWNSHIP LINE SUMMIT) 

0.000 

o. rnra 
0.000 n.noo 

0,000 

0,000 
0.000 
0,000 

·o.cn 
o.oon 
0.000 

x1 30.000 4t.ooo 1994.ooo 2032.000 2100.000 2100.000 ..z.100.000 o.noo 0.000 o.ono 
GR 9 1z..-:ru o 11 eo. o G1J 97'u.7+o o 12z!r.1rcrcr---97o-:-90 o 1239·.-(J0-~ - q·oo:ro·o 1 :rs-r. o oo 96fi. 20 o 1401.--;-oi,·h---------
GR 964,600 1439,000 964,200 1502,000 962,100 1544.000 962.400. 1606.000 958,600 1650-000 
GR 959.500 1669.ooo 959,300 1690.000 959.200 1696.0no 960.600 11?0.noo 961,100 1759,ooo 

--~H--2-~~..!J...o
0

~ __ 13.e.
7

5.._o_o
0
.i __ 9:;

5
·_6_,!+_0

0
_0 __ _1_R

9
1.2---'--ll.~0

0 
______ 9

9
~f!_, 4_0

0
0
0 

____ . 1 R23 ._o o_o ____ 95
5

3 .__100
0 

____ 18_9..6..JlO_o ___ q5_5_._~~--1JJ_4
0
-'!..o

0
_o
0
,R,--------

GR 7~~-4 v 19 5,0 v 9 6.3 0 1 84.vv ~4,9 1989.000 9 4.RO [994.0Q(i 952,3v1J 21JO. ,,, 
GR 952,200 2000,000 951.300 2005.000 951,300 200R.OOO 950.400 2013,000 950,200 ?019,000 
GR 951,200 2022,000 952.300 2025.000 954,200 2032.000 955.100 2035,000 953,900 2045,000 
GR 954.000 2108,000 954,700 2180.000, ___ 956,900 2.2__82.~nQ__ 96l..!t00 241?,Q.QO 967,500 ?486,000 

-GR 97°1,4ITTi-·2·s7.,r.<roo 0;1rno 0.000 -o~·oiro____ o~o·o·o ---0.000 ·0-.:-000 0.000 o.oo·o--------
NC .120 .120 ,050 0.000 0,000 0,000 0,000 0.000 O.QOO OoOOO 

---:-o J(Y;-€0·0----·2e;o·o-o--r9·9·5.;-ooo-- 20·2l1-:-o-oo · -·-i72·s.o·oo---1125;·ono rr2s-:ooo · ·- --o.rroo 0.006 o.ooa 
GR 975.300 1109.ooo 974.500 1133,000 910.100 1111.ono 965.100 1318,000 Q63.100 1416,ooo 
GR 964.BOO 1476.ooo 963.700 1544.000 963.200 1596.ono 964,000 1686.ooo 962.ooo 1763.ooo 
GR 954,200 1823.ooo 955.500 1983.ooo 954,600 1995.ono 952.noo ~~00.000 9~1-QOO 20Q4.Qno 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

GR 952. ooo zoiu. OQO 954".olf~co20. ooo qss-.-z-O"o---·•;:,·o•z-fi".-o-n·o--~-s5·.-2·01i--- 20·4·fi-:-01ro 9-S7740-o--znl27o---------
GR 958,200 2197,000 959,300 2?23,000 959.600 2238.000 959.500 2?53,000 959.700 2259.000 , • 

- . - - - -- - - . -- - ~- -
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I ...._j,J, 961,JO_O 2268~0Jl -
t.1 0.000 7,100 
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7.100 7. 00 7,100 7. IO 0 1916,000 2030,000 0,000 0,000 

~ ll.J_~o Q,OQfl .o o .090 
E:T ,0. 0 0 0 7,100 

l)_,_Q_Q_Q 0,QJ!fl ll5., QJlQ 3 7 s_._o._n_o __ _____,,3J_'i.,JlJl.Q Q,QQQ O,OOQ Q ,J) ___ 
.050 O. 00(1 o :'o o o 0.000 0.000 0.000 0,000 0,000 

7,100 7,10() 7,100 7. 1(10 1985,000 2030,000 0,000 0,000 

l\l 30,800 30,000 
GR 972,300 489,000 
GR 966,100 1003.000 
GR 9~5,....2,00 } 8 76, O_Q__Q_ 
GR 9 O.ROO 2008.000 
GR 960,700 2344,000 
GR 966,700 2869.000 ~c Q,QQQ O.OQO 

I-987. ooo 2011.000 200.000 83.000 139,000 0.000 0,000 o.oon 
971,900 570,000 970,500 673,000 968,900 781,000 967,400 895,000 
965,100 1117,000 964,000 1226,0(10 962,300 1300.000 - 957,500 1785,000 
~_5_,.2.,,0__Q 19~0_.JUJO 't,~._QJ)_O __ J..9J3J_.,,QJlj) 95?., 1 00 2000,000 250,BQQ 2QQ5,QQO 

53,000 20 1.000 956,300 2071,000 9t:;8,700 
' 

2ln7,000 959,700 ??59,000 
961.400 2443,000 961,500 2540,000 Qf,3,nOO 2fi34,!\00 (}66,600 2795,000 
968.400 ?970.000 971,600 3072,000 975.400 3196.000 978,700 3275,000 

_Q_._000 • 30,,!l __ --- .,5_QJ.) _____ _o_._Q_Q!L 0 ._Q_OO o.noo Q • Q !Hl o.QQQ 

BRIDGE SECTION B(DOWNSTREAM FAC~ M-601 

x1 30.900 3P,ooo 2000.ooo--;:ro11.ooo 60.ooo ____ 15.000 n?.ooo .8?9 0.000 o.ono 
GR 972.300 489,000 971,900 570',000 970,500 n73.000 968,900 71\J.OOO 967.400 895,000 
GR 966,100 1003.000 96 .100 1111.000 964.000 1226.000 96?,900 1339,noo 96J.9no 1442.000 

__ (il-< ____ 961,~00 l570.000,_~9fl! ,600 U,78.000 960-~00 178_3.000 9f,O.JOO _LA90.000 ____ -960,_J.D0 ]985,000 
~o-:-z. oll-1 9-91,. 0-0-0 96 a.so o 200-0-:-cnnr---9--sy;s(ro---z·o-o o-:-o o-o- ·-- --9s-c.-3-o_o __ 20-0-670-00-95--u-;-fl o o 2 no 8~---------

G~ 951,300 2008,400 951,300 2009,200 Q51,300 2009.300 951,300 ?017,000 960,500 ?017,000 
GR 960.700 2050,000 960.900 2083,000 961,500 2188,000 96?,400 2317,000 963,700 ?4?9,000 
GR 964,500 2517,000 965.900 2620,000 967.400 2719,000 Q69.000 2817,000 970,900 ?917,000 c,R 9'12-;11ro----:,cra-r:oo-o 91s .4oo 3196. o oo 91B-:-rCfo----:r21;. t'.nro-- o:-(nJo -0-:-00 !! n. ooo o. ono 
NC 0,000 0.000 ,015 0,000 0.000 0.000 0.000 0,000 0.000 0,000 
SP 1.2so 2.100 3.000 0.000 13.500 .R?9 85,ooo o.noo 950,BOO 950,800 

---
BRIDGE SECTION C(UPSTRE/1,M FACE M-60) 

Xl 32,100 38,000 2000.000 2011.ooo~ __ Ul,8,000 ___ lRB.OOO J88__._QJ)O ,f\29 0.000 0.000 
--x-2 0.000 0.000 1.000 0.000 u.ooo 0.000 -- - o.ooli o.noo ,829 0.000 

BT 37,000 434,000 970.100 0,000 524,000 969.400 0,000 640,000 968,800 Q.OOO 
RT 733.000 968.100 0.000 828,000 967,100 0,000 929,000 96n.400 0,000 1028,000 

_RT 965 • S_Q_O O. 0 00 1128. 0 00 ~'t,.3_QJ!_~ O_._Q_Q_Q _ ___,1,2,?9-..,0(lj)_ 96_3_._ "ill_O-____ fL,JLO_O 13,?Jl • 00 0 'Q62, 5QJ,__ _______ _ 
~T 0.000 1430,ooo 961.100 0.000 1600,ooo 9n1.200 0.000 1100.noo 961.000 0.000 
BT 1800,000 9h0,800 0.000 1900.000 960,700 0,000 1950,000 9fi0,n00 0,000 1980,000 
BT 960.400 0,000 2000.000 960,300 951,800 2000.000 960,300 957,500 ?OOA,200 Qf,0,500 

__ J3_J 9 5 7 .3,V_Q,_______2j)_fill,,,._3_ 0 0 9 6 CL,, 3 Q,0 9 5 0 • 9 0 0-__,~Q_O_'t,._~QO ___ ,9_6 Q,._3_(l~0_ -- ,9._s_o_,,_qJ)j)c,___.? Q,0_9_,~l O O 9 6 0 • 3 Q O Qt:; 7 • 5 0 0 
:---7',T 201T.ooo 960,300 9"!;'1."5'00 20T1.ooo 960,300 951.100 2050.000 9n0,300 0.000 zoao.ooo 

BT 960,400 0,000 2194.000 960,900 0.000 2291,000 961,500 0,000 ?391,000 9fi2,300 
RT 0.,000 2491,000 963.300 0.000 2592.ooo 964.400 0.000 2692.noo 965,800 0.000 

- RJ __ 2_7_9_1_._o_o_o ____ 2_EiJ_._40_Q _____ _o_._Q_0J) ____ ?JIYJ,_Q_O_O ____ _962. 20_0 0. 00 0 - - - ?99 l O o_oo --- __ 971_. _ _o_o_o O. Q.QJl 1Q94, QOO _______ _ 
-HT 972,900 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 

GR 970,100 434,000 969,400 524,000 968,800 640,000 968,100 733,000 Q67,IOO 828,000 
GR 966,400 929,000 965,500 1028,000 964,500 1128,000 963,500 l?.?9,000 962,500 1328,000 

g§ ~f>A48-8-~~:-&8~ ~~-A-;-~8-8,_-~~~8:8~---tj~&_;g88----~J&8:-888- - ~f?-:18-8----¼~8-8-:-R88 ~~£:l~8 ~-6"8-2-:-~8-0--------
--- - -•- •- "T-----

----- ------- - - ---- . ---- --- -- - - --- ----------------------------- ---
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- __t;G, 8.. -----9..SJ_,_o_o_q____z o .0.8_,...?_o_o __ CJ_:i__Q • .9_QJL__ ...211..o_a._3_o_o_~--g_s_o_..2.o.o ... _ _ ? .0 0 9 , .?.no ____ 9_c; Q_._A,..,(,._,) Q~-~2 OJl..2...,...,lu,0.u.O ___ __ 9 5 l • l Q.O....._ 2.0J.J_.Jl.D 
,R 960.300 2017.000 960,300 2050.000 CJ60,400 

• GR 962,300 2391.000 963.300 2491 .000 964,400 
GR 962.200 2893,000 971.000 29CJJ.OOO 972.900 

2090.000 960.CJOO 2194.000 
2592.ono 965,800 269?.ooo 
3094.000 0.000 0.000 

9·61. 50 o ·2?9'! ~-o·o 0 
967.400 ?791.000 

o.ono 0.000 J ._4_00 __________ J)_, QO.O ,Jl..Ow,;0 __ _ .......J;J ___ :O_._o_QQ__~o ._Q..0_Q_ __ o_.JL0_Q 32~ ;-O_OOJ !L......o - --4-··7.Jl1_. __ oo_ol).OO 
I Qi ~.000 212,000 ?83,000 tJ(fj 

•. NC ,100 ,090 ,046 ,000 0,000 
3?n.ooo 0.000 0.000 

0.000 0.000 0.000 
8-:-~~g 
0.000 

• 
• 
• 
• 
• 
• 
• 
• 

--xi 32,300 ___ 35.000 1992.000 -·--2015.000 4z-:-o-o·o· · --- 2+2.0-0·0-
GR 974.800 1397.ooo 964.600 1435.ooo 962.100 1537,000 
GR 'l60,400 1713,000 959.200 1911,000 CJ59.000 1CJ44.000 
GR 95 7 ,JOO l 9fl.1..JLO O 95.5.. • .2.Q..Q. .......l't9.J)_,_OJ) 01---~2~5:;t.!! ,_8.JU) ____ _J 992. ... 0Jl.O. 
GR §s2.100 1998,ooo 9~2.000- 2000.000 951.000 2004.ooo 
GR 954,600 2015,0uO 957,400 2085.000 <JSR.BOO 2153.000 
GR 962.500 2407.ooo 964.900 2s11.ooo CJ65.600 2611.000 

42,000 0.000 
961.200 1600.000 
959.100 1973,000 

__ 9.5.J....6..D_Q._ l 09 !t • Q O 0 
950.900 2008.000 
959.000 2?02.000 
965,100 271CJ.OOO 

0.000 
960.700 
958.400 
052.c:;oo 
952.000 
060.300 

__ GN.Rc. __ ·9'-"6""8. e_Q..o 29_1J)_.J) o o _____ _ 9J.Q..,.IlS)_o_. :ip 12__._0
1 

o
0
_n__ . 9 JS)_. 10 o _ 30.6fl. o_o o_ 

.ORO .010 .044 • o .300 0.000 
971,900 ~1J6?_,J)J)_O!-----"-

O. OOO 0,000 

CJf,3.800 
97~it_OO 

0. 0,0 0 

--a~ 9-f~: ggg 11 ~~: 8-8-&-2-8-t~f~-s-~8-8:-- ~f}-;·8¾8--- -l ~~8:·8-H8------1-gtg-:-i8-8----r,.a-i·:~~g--~,-,-lµ..;;~c..--
GR 961,100 1598.ooo 960.600 1698.ooo 960.700 1796,ono 960.100 189~.ooo 

o.~oo 
961 • 0 O 

GR 9b0.200 2019.000 959.500 2030.000 959,200 2063,000 957,600 2081.000 
960,600 
q,:,3.200 

GR 952.800 2100.000 ___ 952.100 2102.000 951.900 2105.ooo 951.800 ?lO~.oon 
--c;i:,---·,;rs2-;Too -2·1 crT;-o-o·o 9::i·::r. -,.o·o- · - -21T1 ~ ll o o---- - 95 7. so o·- -· ·2-rr9-:.-o-o o· -- ·- 9S 7 .-900- ·- ·-2r3·9-;.-o-oo'---

GR 957,400 2214.000 958.500 2229.000 958.900 2296.ooo 959.800 2352.000 
9S..~?..QO q . -o 5 • 20 
CJ59,700 

GR 959,900 2484,000 961,100 2617.000 962.300 2696.000 CJ63,300 2785.000 --~~ ~~-r: ?-&8--}~rtr.&-8-8 4}~§-g..gc--~j¼g{: ~s-2---~iJ; ~gg --- --j~JJ~-;g-g-g. ___ '!Il: &&&---- _ 3-JJ_g-:g-&-&'-----'..!-...:..;;c ... '-l,--
NC .070 ,060 .042 0,000 0,000 0.000 0,000 0.000 

CJ65,400 
CJ79.400 

0,000 
ET 0.000 1.100 1.100 1.100 1.100 1.100 2090.000 2147.ooo 

/\ l 
NC 

- ---------------
32,800 

0,000 
0,000 
0.000 

0.000 
0.000 

0,000 
,300 

150,000 
,500 

250,000 
0.000 

200.000 
o.oon 

---------- ---
0.000 
0.000 

X l 32,900 39,000 2000.000 ?024.000 33,000 200.000 72,000 .906 

0,000 
0,000 

0.000 
0.000 

0.000 
GR 972,800 !056.000 968.900 1152,000 967,000 1?00.000 963,800 1102.000 

--~~- -~~-6:~·88--t-t-i-~:-88-&- - ~~l :ggg-- ~5z~~gg..g-- -- ~~~:~8-8- ~868;888 ~~~-:rgg --~66~:88~---
GR 952,800 2008,000 952,900 2010,000 953,000 2014,000 952,900 ?016,000 

CJ66o70Q 
9.6_ ,600 
052.000 

GR 953,000 2022,000 953,000 2024,000 961,000 2024,000 960,500 2075,000 

-~~ ~~-&-~·~5:8-~8---.~gj-:-•£-8---~-M-§:88~ ~~~-:-t~-8-----~-~i~-:-8~-8----~~;-1~-g ~~~-!1l-8--8'-----
GR 966,700 3317,000 967,000 3416,000 CJ67,600 3517,000 967.800 3622,000 
QT 5.ooo 196.ooo 262.000 302.000 436.ooo 302.000 0.000 0.000 
NC 0,000 0.000 ,027 0,000 0.000 0,000 0,000 0,000 __ _ -ss- ----o·.-cro·o-----2.000-- -- - 3.oo-o------,r;cro-o ---- · 13.450 - o.o·oo 79;4ocr-- ·-----o-.-•-oo 

952,800 
960,800 
~-£7-r.roo 9 ,000 

0,000 
0,000 

s·2-~8-8-8-

O_.J)JLO 
. 0. 00 0 
0.000 

0.000 
1645.000 
1os2.ooo 
JCJ9Z 0 DOQ 
?.011.000 
?303.000 
2790.000 
]?'i~_() 

0.000 

0.000 
1 c:;o 0~1:roo 
7000.000 
?093,0110 

~+~-fr.8{-8-
;:,301.000 
21168,000 
34]2.000 

0. o o-
0.000 
o.ono 

0,000 
0.000 

0.000 
1400.QOO 
J_2.0_0. OOJI 
2005.ooo 
?019,000 
2106,000 
?65~0 3?6- ,000 

0.000 
0,000 
0.000 

qc,2·.-0-0·0 
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BRIDGE SECTION • <UPSTREAM FACE MCCllN ROI 

----&..l,--_....,.,,_3..J _ _Q_j8 ;39. 0 Q,!) _ _2..Q_Q_()_.J1Jl O ~ Q..~QJ,,,__ __ "i,O._.,J)_,g.Q __ , ___ 5_r1_,_0J)JL _____ 5,.Q,Jl.Q.JL. _____ • q O 6 0 • Q On _.!L,,....,aw.Gw.Oc__ ______ ~--
' x2 o.om 0.000 1.000 o.o~ 0.000 o.ono 0.000 0.000 .906 0.000 

BT 41,oon 1056.ooo 972.eoo 0.000 11s2.ooo 968.9no 0.000 1?00.000 9&7.ooo 0.000 
BT 1302,000 963.800 0.000 1400.000 961.700 o.ono l49R.OOO 961•100 0,000 1598 • 000 

i-..l'!T 960,6,00 o. O_Q_Q___L6.9_Q..,J)J)l)~ __ 2.f&...IQ.n __ q,__._ooo l 7:'l5...Jll1Q 96Q,..100 Q. QOQ 1 QOO .ooo 960,600 a--r- o.oon 1980.000 96o.9oo 0.000 2000.000 961.ono 952.900 2000.000 961,ooo 953.900 
RT 2002.000 961.000 956,900 2005.000 961.000 957,9no 2ooe.ooo 961.000 956,900 2010.000 
HT 961,000 953,900 2010.000 961.000 952.100 2014.ono 961.000 952.100 2014.000 961.000 

_l:lT __ qs;t,3~_,_QJLQ Clf>L...QJL0;--_"'956.900 ?0..L'ii_._0J)J) ___ %L.J)Jl0 __ "°95.7_.900 2022• ooo 9pJ. J QQ 956,900 
~-2074.00u--90-r.100 953·;900 2024.000 961.100 953.400 2075,000 961,SOO 0 • 000 2106,000 
RT 960,800 0.000 2209.000 960.ROO 0.000 2312,000 961,100 0 • 000 2420,000 961,400 
BT 0.000 2551.000 96b.9oo 0.000 265J.ooo 96?,100 0.000 2753,000 q62.aoo 0.000 

-~}---2.S·g~: a-8-8 96 li: i~-8-· --3-Jrr:-8-8-g~~?.,§it:-~-~g 
9 1,ci: :~ 8-8- -- · -3,.-1 g :-8 :~-8- ---38tf·:-R-8-8-----:-2.6-S--:-i\-8-g 351 ~: g gg 3~g'.f: gg 8 

BT 0.000 3622.000 967.800 0.000 0.000 0.000 0.000 0.000 o.noo 0.000 
GR 972.800 1056,000 968.900 1152,000 967.000 1200,000 963,AOO 1302,000 q63,SOO 1406,000 
GR 961.100 1498,000 960.600 15_9.fl.000 960,700 1696,000 960.700 17cic;,Jl_Q_Q ____9-(iQ.~.f:ill .. O 1900.0QO ---c,v- 9i'iu.cJ,oo I9BD.lllJO 951.0>1')0 2·01nr:o·on 'J5,~-:c>lrn ;:•o·oo:o~ti-o-·--9-5·r.,;-oo 2002.000- <f52.ooo.---...,2..10,..,oc-a5'""."7,o-i,o-i<o----------
GR 952,400 2008.000 952.700 2010.000 952.700 2014.000 952,700 2016,000 952,ROO 2019.ono 
GR 953,000 2022,000 9~3.400 2024,000 961,UOO 2024.000 960,t:;00 2075,000 960,800 ?106.000 
GR 960.BOO .. 2209.000 _ _,961.100 _ __,?.,312,000 961.400 ?420,000 9!,1,900 zc:;c:;_L,..000_ 'i16?•1Jl0 ?653,000 

--r,ir--91,-r.eilfo-27'5'370mJ 96'3--;<;f'Oo 2B7:>e-:-ooo ·,s~;-.rcro---·-2962:-0 o-o----96&-.·1·01) 31)·1,:,. o-Clll Q6 7. ooo s2~<TT10 
GR 966,700 3317,000 967,000 3416,000 9~7.600 3517,000 967,ROO 3622,000 0 • 000 0,000 
NC 0.000 0.000 .o5o 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 1.100 7,!J)0 7,100 -•.to_o_ ______ 7._l0_Q ___ l908.QOO ?0_?Jl_,00Q__ Q,OQO 0.000 

ll 33,300 34.000 2000.000 2026.ooo 50.000 50.ono so.non o.ono 0.000 0.000 
GH 972. e10J) 1 0!;iJi._llJ\0 CJ6fl...9__0J) __ l l~.?.~0_..()_0 ___ '2_6j~_._QO D 1 20 o_.J)Jl.O ____ 't.6;3.,._RJ)_O 1 30_2_._o_o_o __ .....sf:,..J....5..(]0 l 4-D1i..._0_(!JL _______ _ 
GR 961,100 1498,000 960,bOO 1~8,000 959.JOO 1726,000 958,500 1795 • 000 956 • 700 JQOl,000 
GR 956.500 1995,000 956,900 ?000.000 952,400 2002.000 952,100 2008,000 •952 • 500 ?010 • 000 
GR 952,800 2019,000 953,200 2024,000 957.200 2026.000 959.700 2037,000 9S<"l,700 2072,000 

-t~ ~~~-:1~2-2 ~~-g-~-!t~--~-~~~1---,~-~-~~-!ilt8f-----s~-~-1~: ts-a----~-4~~-=--8-~ g --~~t.-18+ ~6'~: s 22--~~~: g~ a 
GR 966.700 3317.000 967,000 3416,000 967.600 3517,000 967.AOO 36?2,000 0.000 o.ono 
ET 0.000 0.000 0.000 0.000 n.ooo 1.4no 0.000 0.000 0-000 0.000 
!'JC .010 .oso .045 .100 .3oo ___ __o_.__Q_oo o.o_oo o • ..(]oo 0.000 0.000 

!\ l 33.~>00 0.000 0.000 0,000 7~5.000 75.000 75,ono 0.000 0,000 0.000 

x1 33.soo 11.000 2000.000 2026.000 1100.000 1100.ono 1100.000 0.000 0.000 0.000 
GH 964 • 000 1100.000 960,000 1300,000 959.000 1500.ono 958.700 1795,000 958,000 1900 • 000 
~f< 957.~10Q___200JL...ooo 953.'+0Q__ 2002.oooe-~- 953.ooo 2oos.ono 953__.Jloo 2010,...()00,__ _ _,9'>.J,300 ?019,o 

--GR-·--95'37~:0-0 2o24. 000 9~-r.,:0-0 -2c0-2b70tfO -q5b:300 - - - 2fOlf.o_O_O __ ---9-5A. 6_0_0 ____ 2_5-0i:f. 0-0-0 9<:,C). 000 z",roo-;-/jc-,:o'-lio'----------
GR 960.100 3000.000 964.ooo 3300.000 0.000 0.000 0.000 0.000 0,000 0,000 
NC .010 .oao .o5o 0.000 0.000 0.000 0.000 0.000 o.oon 0.000 
ET 0.000 -,. 100 1.1~_00 _1.100 _:7_._1_0_0 _________ 1_._1_00 1995.Q.QJ)_ 2Q?JL,ogo o.ono 0.000 
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x1 33,000 36.ooo 2000.000 2019.000 1920.000 1oso.ooo 15so.ooo 0.000 0.000 o.oo~ 
GR 983,700 697,000 981,000 721,000 978,600 781,000 978,300 853,000 969,700 910,000 
GR 964, 4 o o 1 QS I • O O Q 961..Jl o O 1 O Bl._QJ)JL____..9_()2.-9_QQ __ J..22_9_.Jl.CLO ___ --2.f:iZ..._6..QO L3.Sf.:_.. Q Q Q 962 • 2 DO J 61 2 • o no 
GR 962.200 1010.000 960.000 1950.000 96o;soo 1960.000 960.soo 1980.000 960.500 1989.ono 
GR 956.300 2000,000 954.800 2003,000 954,800 2001.000 955,200 2011.000 957,400 20]9.QOO 
GH 957,900 ?024~000 960.300 2033.000 961,300 2055.000 961,400 2138,000 961,800 ?272,000 
.Gk 962.,_l)Jl.(!_____2i±._l.2..,_QO O ~ .... JJ)_O __ ~Aft!L, 0 0 0 91,_2_,_20 0 2~6FJ ._Qfl_Q_ _____ 'tf,,2_,..B..Q0 _____ -2.6B-a. 00 Q 963,400 2739. o po 
GR 962,000 3101,000 963,000 3lb0,000 963,900 3283.000 964,000 3351,000 965,000 3408,000 
GR 966,000 3531.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
NC 0,000 0,000 0,000 ,300 ,500 0.000 0,000 0.000 0,000 0,000 

Xl 33.900 33,000 2004,000 ?015,000 44,008 44,000 44,000 0,000 0,000 
GR 979,900 675.000 ~77.700 737,000 971,60 R59.000 967.000 977.000 964,300 
GR ~JL0 l.2_2_9_,_()_0_0 ~2_._6J) Q,__13!:>6, ooo ___ 2._ti2_ ... 6P Q__ -- . l 4.M'io O O Q_ ____ <;i_f,?_._?_O_O ) ftl?_.J'jl_O 99_2_._z_QJ)_ 
GR 962,200-1870.000 962,200 1950-:0lfO 962.500 2004.000 955.?00 2004.000 955,JOO 
GP 955.200 2oos.ooo 955.200 2009.500 955.300 2011.000 955,300 2014.noo 955.400 
GR 962.500 201s.ooo 962.500 2020.000 962,600 2050.000 962.100 2100.000 962.900 

0.000 
1100.000 _u:,9.ooQ 
?005,000 
?015,000 
2219,000 

-

GR 963,200 2373,000 963,600 2587.000_~_963,500 27¼000;---~62.ROJl ?~99,0J)O 962,900 
GR 964.500 32~000 96S-.1roo---34H2,ooo -,,n,7~3<:ro-----:rn-3'l,-o-1fo 0-:000 --o-:-no-o 0.000 
NC 0.000 0.000 .024 0.000 0.000 0.000 0.000 0.000 o.ono 

~~: g g;.-n _______ _ 

SB 0.000 l,700 2,920 0,000 A.BOO o.ono 47,500 0,000 955.100 

RRIDGE SECTION E(UPSTPEAM FACE RORINSON RD> 

0.000 
, 955.100 

x _,,_ __ a,J o o 3_3-._o p_Q__?_QO_Q.._()J)JJ ? Q_U.,. o_o_o, ____ 4_n_,_J)_Qo ____ 4Ji.,_o_Q_O 4f>_,._o_o_o__ ----co. o o o o. o o o O_._Qfl o,. ________ _ 
x.2 0.000 o;ooo 1.000 l).lHJo 0.000 o.ono 11.000 0.000 0.000 0.000 
BT 3J.OOO 675.000 979.900 0.000 737,000 977.700 0.000 859.000 971,600 0,000 
BT 977,000 967.000 0,000 1100,000 964,300 0,000 1??9.000 962,900 0,000 1~56,000 

__B_T--2.f,_2_,flOO _O_._Q 00 l'>f:!_5_._0_Q0 _____ 962,.t,_OO _____ o_,_O_QO_ ·- __ lnl_;>_. OOQ ____ 'lJi2.,200 _o_._0_00 J 739. 000 ~2-._2.fl_O --------er 0,000 1870.000 ~62,200 O,OITT 1950.000 962,200 0.000 2000.000 962,500 955,100 
BT 2001.000 96?.500 959.000 2003.000 962.500 959.800 2005,500 962.SOO 960,500 200R,OOO 
BT 962,500 959,600 2010,000 962,500 958,000 2011.000 962,200 955,ROO 20?0,000 962,500 
BT 0.000 2050.000 962.noo 0.000 _21,_Q_o.000 96?.7no 0.000 ??_i_9.0Jl.O 9f,?.9oo o.ogo 
e1 2313.;ooo 9e;:r-.-2·00 0:-000 ?SE!r.'(f(fo-- q63-:7og o-;-•-orr·--2ft+Y:-o-oo 9nS;;soo -0.000 ?R997o o 
8T 962.800 0,000 3056.000 962.900 O.oo 3265.000 964,500 0.000 ~482,000 965,800 
BT 0,000 3638,000 967,300 0,000 0.000 0.000 0.000 0.000 0,000 0,000 

--~R 9J,9_._~o
0 
__ 

1
_6
2

_~;,;,_,_
07
o QR ~JJ_..7

0
og ___ 

1 
~~~omo

0 
______ ,.97

6
1_. 60

0
0
0

__ A59. ooo ____ 
9
9

6
6_7_._o_o_o

0 
______ 97J _._l)Jl_Q _____ 'lnf>_,._3_0

0
_o:--LLQ.~ ... o~.o

0 
________ __:_ 

~R Yo2,7u 27, uO 7o2,6 ~~o,u 9 2,6 1485,000 2,?0 161?,0011 962,2 0 TT17oO,, 
GR 962,200 1870,000 962.200 1950.000 962.500 2000.000 955,100 2000,000 955,200 2001,000 
GR 955,400 2004,000 955,700 ?005.500 955.500 2008.000 955,ROO 2010.000 955,800 ?011,000 
GR 962,500 2011,000 962,500 2020,000 ___ 962,600 205_0.000 962,700 2100,Q_O_O 962,900 2?19,000 

-·GR 963,200 :n?T.cruo 963.600 zsET."'ITTfo g-6J751)"0-----211,.r;o-11-o c:;1'2:-R-00 zffci-9:-o-oo qe;-2-:-<:100 3·0-s1,--1Jo~o,__ ______ _ 
GR 964,500 3265.ooo 965,800 34&2.000 967.300 3638.ono 0.000 0.000 0.000 0.000 
NC 0.000 0.000 .o4o 0.000 0.000 o.ono 0.000 0.000 0.000 0.000 

__ [_J ______ Q_!.000 7.Jl}_O ______ 7_._l_Q_Q -- ____ ].J,_O_D ___ ·---- 7.JOO 7,100 1960_,0_90 -- 2Q_l9_._ooo __ O,OQ.Q . 0,000 

_..,_ __ .. ___ - ----- --.-------------------------------------------

------~---- -------------- -- ---- ---- __ ..._ -- - -- -

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
i, -•--•. _, 

I • 

• 
• ., 

~ 

·-z :• 1i 
0 ~-z 

~ 
~ ~-0 
:,; 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

,. 

-80lTOl13. o 9 • rs-:-16: ----------- -- ------- -- --- ----~ ---.. -..--- -----------
f. P'AGt. 

---- -------·--------------------------------
Xl 34.300 3'+.000 
GR 983.000 697.000 

1995. 000 2016.000 50.000 50.000 so.ooo o.noo 0.000 0.000 
GR 964.400 1051.000 7R 962. 2ot,---raTo. ooo 

9&1.000 721,000 978.600 781.000 978.300 RS3.000 969.700 930.000 
___ 9:,,o-,,3. o, 00 l 087. OJ)_0 ____ 9_t-_;~. 90 0 l2,29_._o..o_o _____ ... 9.6.? ... ,.J,JLQ...._L35.6..• oon 96z.....2.l.wl O.t-__ J.1.ctioc•.1..J 2,._._. ,,,_o,.,_ou.O ________ _ 

900.1:100 1~---u-:-000 960.:Too l9R7.ooo 9SP.ooo 1995.000 955.400 ?ono.ooo 
,R 955.300 2003.000 
GR 961,100 2117.000 

955.100 2005.000 955.bOO 2011.000 95R.!OO 2016.000 958.BOO 2023,000 

GR 962,200 ~468.000 
bf.I 9o·T;g-o-cr-3 2"8'37(fOO 

960.~00 2170.000 962.900 2219.000 962.000 2412-000 963,100 ?444.000 
~--96?.,J:LO D ?Jt't_f,l._.J)0 0 9€>3_,_~Q.Q_ .. 2..1.3_9_.._QQ_(L __ .'!f,.3...,Jl.0.0,___:UJLL· 000 963...Jl.l,,.,lO.t-__ 3.;u]_ 6'-'-"-0.._.¥-o,.,0_¥---------

9€4. CIO U 33sr.006 96~;.ooo 3408.ooo 966.ooo 3531.000 0.000 0.000 
NC ,070 ,070 
E. T 0.000 0.000 

• 045 ,100 .JOO 0,000 0.000 0.000 D•OOO 0.000 
0.000 0.000 0.000 1.400 0.000 0.000 0.000 0.000 __________________ , ______________ -- --- ---·- -- ----------

X 1 34,400 0.000 
ET 0.000 7.100 ____ ...._ --------
X 1 34.700 29,000 
Gk 978,800 1410,000 
~ 964d00 17-Mt:fOO 

~-s-5 • 4 o o 20 8.ITTfo 
GR 956.400 203}.000 
Gf< 961.500 

o.o,oo 
7.100 

0.000 
7 .10 0 

70.000 
7.100 

70.000 
7.100 

10.000 
1980,000 

0.000 
2113,000 

0-000 
0,000 

0.000 
0.000 

-·. ---- - -----------------------
2000. ooo ?031.000 960.000 933.0(10 950.000 0,000 0,QOO 0,000 

977,900 1456.ooo 96a.100 160R.ooo 910.500 l64J.noo 970,800 1691.000 
_ _,.,9,._oo cl_Q_o HtR_l,iOn 96JL...l.OO __ ..J_c,20 .• 1t0Jl "L"iJ3..,.l:!.JLO 20QQ..Jl.!10 956,4QQ 2004.000 951f.-truo 2oc3-;ooo qs,,.-;:,oo 201R.ooo 955.;:,oo 2021.000 qi:;5.300 2c,21.ooo 

959,bOO 2041,000 961.100 2137.000 959.400 2?15,000 960.000 2?69.000 

---

2357.000 
Gf< 9!;17,600 ?951 .Q,.00 -~r u--:-0-00 --,-.-1 0-0 

960.300 2472.000 960.100 ?543.ooo 962.300 2691.nno 965.200 ?799.ooo 
,---974. 0,00 3126, 0 o.o _____ _2l9_._7_0_0 ___ ~'U.2.5 .• Q_()J) ____ ~'t_RJ.,_R_OJ) 3?~...J)J] O O .ooo O. 00 o,__ _______ _ 

7,100 7.100 'l-100 7.100 2000,000 2033,000 0,000 0.000 

XI 34.800 o.oon 
-s-:-o 00 [5°<!--;o-()' V 

NC 0.000 0.000 

0 0.000 -- 0.000 n.00.000 - __ 600_.ono _____ 600.0QJJ - O.JLOJ] O_...QJ<C)O ____ *O~-lt-Oli-Q,l-, ---------
0 230,.(IOO 2'9"6.-UUO 4H<t.OOO 29f>,OOO 0.QQ0 0,000 0.000 0.0(10 

0.000__ .3oo .5oo o.ono 0.000 0.000 0.000 o.ono 

--x7 34--;9·(fo-----,.1r. o o-o- -zooo; u1rn- 2-oT·r:·ou·o·- -- · - -,.,t; ooo- --- -,.-z,:~ 0-0-0 · - - - --4·4-;; o oo-- ----7r:·o o o o. o 1) o o. oon 
GR 978,000 1430,000 974.100 1543.000 971,000 1639.000 970.400 1697,000 968,500 1703,000 
GR 967.900 1130.000 965.100 1797.ooo 964.600 1802.ono 963.100 1R94.ooo 963.400 1902.000 
GR 964.ooo 1950.000 964.600 2000.000 956.200 2000.000 956.100 2000.c;oQ_____2_5_§_,JJ1po 2001.500 
~ 955 • -ro-o--21J1JT."!fu u---~qss-;i:ro o 2 ou-~o-o--~s:;-;.-rro-·--20 o s; o<Hf · - -- '~"55:'SOO Z-ollf;-;-c;mi~s-;-370 o :?clor.Slro-----~--· 
GR 955.300 2ooa.ooo 955.300 2009.000 9S5.300 2009.500 955.400 2010.soo 9ss.100 2012.000 
GR 955.900 2013.000 956.000 2014.000 956,100 2015.500 956,100 2016.SOO 956,100 ?017,000 
GR 964.600 2017.000 964,,'00 __ _,2020.000 96•+.200 2050.000 963.800 2110,000 ___ 963,600 ??05,0"0 

-~-9-6J:'Li'o-o--2·31J'S':'olfo 90:r.-·Tuo- 24umo 91,:r;-sn-cr- ·-2s·o1r.1Jn-o· -- -,rr6s-.~L.oo-· -2-o0-o;:-1roo g-6'671 io o ;> i' oll7cr'or--------
GR 968.900 2000.000 970.soo 2900.oon 912.100 ~000.000 973.900 3100.noo 975,soo 3;,00.000 
GR 976,800 3288.000 979.700 3387.000 98).900 3451.000 0,000 0,000 O.OQO 0,000 
NC o_._ooo.--__ o .ooo .cll5 0.000 J)_._ooo ____ o ._o_oo ____ , o. o_oo p. Qno o. ooo 0.000~--------
'SB .(f(f0 l--;-5lfo 2.950 0.000 lI.6ITTi u.o!fO ~€0 0,.000 955,300 'I?~ 

RR•IDGE_SECTION F_<UPSTREAM Ft>.£.E _ _$_£'RING_,~R80R RDl - -- - - - - --- - - --- ---

----·------------------------------------ ----· -- . ---------.--- .. ·------------------·------ -
-- --- ------- ------ --------- ------ -- -- - __ ...,...... --- .. - ----- - ------------------------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• ,. 

~ 
N 

u 
:,: ;e 
ti 
[l .,. _, 
w 
z 
;;; 

" m ~-0 
::; 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

--- 801 fo7T3. 0'§7f5~·27:, • ----------- --- ---- --- - - --- ----- -- ------

Xl 35 :i:-o-o 
BT 46,000 
BT ln97,000 
BT 965,100 ~ITT o. OOlY 
f H 2001,500 
BT 964,600 

_Ji_T 9 ;L5_,,_::to_o 
Bf 2012.000 
81 964,600 
BT 0.000 
8T 2ijQ~~o ,__Bf 6 .4 0 
RT 0.000 
l;ll 328~•QQQ ' 

~~E u.ouo 
ET 0.000 

o. o o-o o. o o o o. ooo 8 o -:Ool> _________ 80 ;;-o-0 o 80 ~ ooo · ---~o o o 
1430.000 978.ooo 0.000 1543.ooo 974,1no 0.000 1639.ooo 
970.400 0.000 1703.000 968.500 0.000 ]730.000 967.900 

0.000 uio2.ooo 964,600 o.ooo,___1ii2__4.ono -2..63,7!2_0 0.000 ,, 
1950. o oo 96?+--:-00-o o. o oo 20 u 0.-000 -9o4. 6if'o- - - -- 956-;-;>o o 20 o o. 50 o -· 
964.600 95A,800 ?003.000 964,600 959,500 2004,000 964,600 
959.500 2006.500 964,600 95R,aoo 2001.500 964,600 95R.ono 

,___2"'"'0 09. o oo 96!+ ..... 6_0 o 95_5_._::i..oo ? J)J!_'t,.5_Q_Q. _____ 9n_4_. 6_o_o ____ 9_"ifl_.Jl_QJ) ?ll.J_0_._,_'ill.,o -
964,600 959.500 2013.000 964,600 959,600 2014,000 964,600 
958.800 2016,500 964,600 958,000 2017.000 964,600 956.100 

2050,000 964.200 0.000 2110.000 963.800 0.000 2205.000 
,___9-6 3~0...Jl.D o ? JrJJ-6_._QQo 'Ut.,1,.._1_0_~-~ _o_._o_n o 2 s P.JL,.JLOJL_ 96 3 • e Q o o • ,,. ", 

0~000 27-00.000 966,100 0,000 2800,000 9h.A.q00 0.000 ~~nn •nn 
3000.000 972.100 0.000 3100.000 973.900 0.000 3?00.000 

976,Aoo 0.000 3387,ooo 979.700 0.000 3451.ono 9PJ.qoo 
VoU\/1/ O_.Jl_QQ L,JULO o.o_oo o_.(tQl) _______ o_.onl) ______ o_._or,o o._QJ)O 0.0QQ 
- --- 0o000 ,042 0o000 ~-000 0o000 0,000 0,000 n nnn 

1.100 1.100 1.100 1.100 1.1no 1990.000 2112.000 

0.000 
971,000 

0.000 
'~¾2.QOO 

., 4,600 
959,600 

2008.000 
C_f,~600 
959,500 

2020.000 
963,600 

f'I £\l"\l"\ 

C::'1UV•tJVV 
975,500 

0.000 
n l'\nn 

V•VUV 
0.000 

Xl 35,300 
GR 978,800 
GR 964.300 

L,_~I\ 
G 956.40U 
GR 961,500 
GR 967,600 

-~f ~~o 0. 01, 

29.000 2000.000 2031.000 so.ooll ___ so~ooo . 50.ooo 0.000 
1410.000 977.900 14~6.000 9~H.lOO 1608.ono 970.soo 1643.ooo 
1716.ooo 960.900 1Re3.ooo 960.100 1990.ono 95n,400 2000.000 

!l_____2_0 0 f! • Q 00 't,S-3_._1() 0 ?._QJ_J_.J)_Q O _9~ ?Jl O i' Q_l_R_, 0 r)_Q ___ 9'ift_.__2_0_Q 2021 • 0..(Ul 
- 2031.000 9~9.600 2041.000 961.100 2137.ono 959.400 .2215.ooo 

2357.ooo 960.300 2472.000 960.100 2543.ono 962.300 2691.000 
2951.000 974,000 3126,000 979.700 3195.000 9Al.ROO 3?40,000 

, ,060 ,Jl4"i----a--'"-10_01 ___ ,1,0_ (J __ ._Q_O_O __ o_.._QQJ) ______ 0_.,JL0J) 0.00Q 
) 0,000 0.000 0.000 ----cr.ooo 1.400 0.000 0.000 n nnn 

0.000 
a10.aoo 
955,400 
255...300 
960,000 
965,200 

0.000 
" f\nn 

ll•VUU 

Xl 35.800 26,000 1995.000 <ll..36.000 619,000 383,000 490,000 O.p~Jl • , 
--GR 982.500 l4C270-00 98il7800 1437·.-07J0 ___ 9,6':-6-00 ____ f52n.oo·o---9·r2·.-a-o·o--T62-o-:ooo n,n ~nn, 

GP 966,600 1809.000 963.400 1903.000 960.800 1995,000 956,900 2000.000 
GP 954,900 2013.000 957,000 2021,000 960.900 203n.OOO 960,600 2093.000 
GR 9b2,600 2289.000 962,800 2386.000 962.600 2485.01)0 962.600 2_SA7.000 7<>;,?•v, 
c,R 965.300 27!::>T.'UOO 970.100 2848,ITTJ0 -g""f27:'.fo0 ;r9Su~-•-(rn----'9T27?.-ll"O 30'56.00/) 97t1 ~c 
GR 980.900 3210.000 0.000 0,000 0.000 0,000 0,000 0.000 
NC 0,000 0,000 0.000 ,300 .500 0.000 0.000 0,000 

n nnn 

"10-,o..)\,.IV 
954,700 
961,900 
o,"'l rioo 
"::!'fOoc()O 

0,000 
0.000 

- ---- - --• - - - -- -- -·--------~- -
x1 35.900 40.000 2000.000 2011.000 36,000 36.ooo 36.ooo o.noo 
GP 981,000 1432.000 975.500 1537,000 972,300 1637.000 968.700 1740.000 
GR 963,600 1900,000 961,600 1950,000 960.900 ?000.000 956.?00 2000.000 ,,v•x• 

~-s.eoo 20lrr.ITTfO 955,500 ?002.000 ':i5!::>':.7<f(f----2·0~0-3-;o-00 g5~Rcro---;:,·o-o-,.-.-1nr<i KH~ • 

GR 955.800 2005,000 955,800 2006,000 955.500 2006,500 955,500 ?007,000 
GR 955,300 2009.000 955.800 2010.000 955.900 2010.500 956,ooo 2011.000 

-g~ i~~-;}&8-~~¾i;-3%8--~j-!~-8--~~b-~88-&-- --i~~:-Ei88 ~!1t;g-gg- -tj~~:j~g --~11l;-8-8-8,--
GR 968.900 2851.000 969.800 2886.000 972.900 29]4.ono 973.600 296S,OOO 
NC 0.000 0.000 .021 0.000 0.000 0.000 0.000 o.noo · 

0.000 
965.400 
ac:,::. rino 
'o'::,::,. I" Ull 
955-100 
960.AOO 
9630900 

"9~4.Jlf O 
976,200 

0,000 
----------------------------------- ----------- - + --~-------------·-----

------------------- __ ..,____~-- --- ---- -

• 
PII.GE 7 • 

0.000 
0.000 • 1797,000 

96:J,400 
958,000 

2005.000 • 964 ,60·0 
C<j_R,.,._fill_Q 

2015,500 
964,200 • 0.000 

26~0-QQQ 
9 o.soo 

0.000 • 0.000 
Q.QQO 
0.000 
0.000 • 
0.000 

1691.000 • ?004,000 
2021. QOJ! 
2?69,000 
?799,000 • 0.000 

Q.QQQ 
0.000 • o.oon_ 

1708,000 
?007,000 • 2195,000 
?.n'io.ooo 
1148 • Olio 

0.000 • o.ono 

0.000 • lR42,000 
2000.5no 
?-lfQ4.$0TY 
?008,ono • ?011,000 
?3"R-OOO 
;:,1rro7on·o· 
3092,000 • 0.000 

--
• 
• 



• • 

<i 

Ul -• er, 
0 

M -' 0 -' 0 

I 

• 

. -~)- . 

• • • • 

C, 

C 
0 
• 

0 

0 C 
C 0 

C 0 °;91"; 

~ijl~ 
O C . . 
cdo 

0010 o'.::lo 
000 

0 

• 

• • • • • e;i ')NI 'svroo:1 SS3N1Sns 3t!OOW 

C 

0 

i 
0' 

~ 
~ 

C 
0 
0 

I 

0 
cl 
d 

1 

• • 

oo coob 
co occe 
0 OOOF• 

• , • a a 'I! 
ca: U)CCOp 

~~~~::1 
~b(\. (\; C\.("\l 

cc ooc 
co coe:o o::r10"0C\l'o ~il-0~2~ . ··:L 
:;:; :;g:;~ 
CO~GCC.

1
0 

• • • • • 11j • 
CCJ.. 1.1,,..._,.Q,C 

-Nj~Ma::uT 
-c;~otre-1 

0:0:::l 
00

1
0000

1
0 

cocb- ..c..c•c,.ic 
• •: • • • ,I • 

oC\.1~oNN'o 
t.r· r- ilf) "° ...c r-1 

cr-p O'er-er-: I . 
I 
I 

oopooco 
cc,ooccc 
oc,oococ 
-. ,f • • ••.• 

o>J:'
0

t.nomoo 
lflN2°' r'lO: lfl 

tn~:J'>-O-:tO' 
,......,_NNN 
i i 
I 

oo1oooop 
ooboooo 
o-.c:oc IJ'.I.Dr1-M 

I I! 0 I O I< I 

o-O~oNNI 

:1:1 
oo~ooob 

(\J....-4 t\J(\J(\J 

oo oool 
00 00-0:0 

OCOl<t O:D.-+10 ······· t~ra~~~[ O'O'r O'O' v' 

:o:;;,• oo
1 OOj000-010 

oorooop 

~~~~i~F 
<tpJONe-J -rNNN

1 

oo~ooob 
00 ocoe 
ML() M-...CMp 

• 0 • • • •t • 
-ON -ONlflO 
MOO Ul'l.[)-.C 

O' O'O'O' 

• • 

• 

• 

• • • • • • 

C . . 
Q_ 

~~ 
oc 

~~ 
lfl, 
-j 

' 

0 

•• 
0 

• • • • • • 



• 
----- ·-- ... -- ---- --- -- ---- ------ - --·-- --------~~-A, E" g 

• 
• -- 80110/13~ 09.Ts.2& --- , . 

--- -·---- -- -·- . - - . 

• Xl 
BT 
RT ---i:r, • BT 

M 
RT 

N 

-~T 
<J 

37,000 0,000 0.000 0.000 1.000 1.000 1,000 0.000 0,000 0,000 
39.000 1432.000 981,ooo 0.000 1537,ooo 975,soo o.oon 1637,ooo 912.300 0.000 

·--1~}?:g~~ 96@:l8& 2008-:--8-8-8---1-}}~~&~---~-~~~-:--}8-g...---20-08 :-&g.g. · --l~ig :-88-8-----~{~:~-8-g ?no8 :~8 1 ita :28-x-0--------
957,600 2001,000 960,800 957,900 2002,000 960,800 958,300 2003,000 960,ROO 958,300 

2004,000 960,800 957,900 2004,500 960.800 957,600 2005,000 960,ROO 955,800 ?006,000 
-,;---2,6~_._8_0(j_o ___ ,,,..9_:i~8.J)_0 _ _?O..Q.60..._s_O_Q ----,'z-l'l2...,_800_0 9'? ... ""£•.6_Q_O --· 20!)7. ()_O_Q __ ·--- <;l_~O-..fil1_0 ___ 2_~7_,..2Jl0 ?008, 000 ':i.6.0~Q, _______ _ 

,So,3 0 c00~.000 96 ,800 ,So,3 0 20,u,OOD 960,800 9_7.~00 2010,500 960,ROO 957,600 
~.. BT 
,q BT 

20llr000 960,800 956,000 2050,000 960,900 0,000 2101,000 961,000 0,000 ?197,000 
962,400 0.000 2291,000 963,500 0.000 2388,000 963.900 0,000 2484,000 963,900 

ti --{H _ lhJ)~....Q... O OJl 9 6 3_,_SJL o_,_O_O_O_..? J\.I.I.,_Q.O_O ... 'lfs 3 ,_A_fJ_O _____ o_.JL()_O < L7.,.9..,J) .. 0.Q q 6 5 • J..Q.Q __ """",...,o~-•*P*O*O _______ __.., 
~o----~64.TOO 0,000 2851.000 968.900 0.000 288~.ooo 9f,9,AOO 0,000 29]4,000 Je l:IT 

' 
972,400 0.000 2965.ooo 973.600 0.000 3092.000 976.ooo o.noo 0.000 0.000 

;;; 
:> 
~ ~-CJ 
~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

--- i-<Tb-Gi: SE.CfCofrRTCHRISTI7'f!GH)- --------- - - - -· - ·--- - -- - - -------
Xl 
X2 

~c 
37,100 0,000 0,000 0,000 

,__ __ o • 0 0 0 0 , O O O O • Q_O O O • Q_O O, __ _ 
u.!fOo o • o O o • O 4 0 0--:1) 0-0 

40,500 40,500 40,500 o.noo 
s: g.g.g---- --- a:1~3 -lr:t§-8----g-:-g-gg 2 • 992 

0,000 
/)_/iii(\ 

U•UUU 

Xl 
-E, --~

3
~~{-~ 

0-;~-8-~----~-:-Wo ~-:-¥SR------~:~£~---- -~-:-~-gg---- -i 9i, }:-1rn-a--- 206 ~: g--g-g D...Jl...Q.0 
0.000 

)( 1 
---rifC 

ET 

37,300 0.000 0.000 
7r.l)lTT! -; cro (J .-o""(fU 

0.000 0.000 0.000 

VlfCCEY-s-ECTTOl'T7 

0.000 
.100 

0.000 
50: }8--8·--·--5 ... g ... :--s-gg ... _. __ :i_g: g ... g-g-- ... 

0.000 1,400 0.000 

n_nnn 
U•HUV 

p.ooo ••••. o.oon n nn~ 

0,000 n.noo 

0,000 
Q ,...Qfl.Jl 
0,000 

Q • O_Q__Q 
0,000 

O,Q_OO 
0 • 000 
0,000 

l\l 38,ooo 45.ooo 2262.000 ?298.ooo 13P3.ooo 1400.000 111s.ooo 0.000 0.000 0.000 
GR 969,400 486,000 970,600 518,000 971,400 566,000 975,000 670,000 g77,AOO 774,000 
GR 9 19. 800 8 74.tfOO 98 0. o O O 9 15. 0 0 o 9 79-;-(il)u--rr:rrr:--oTf()- --979·.-31jQ I734. o ()() 079. So o l 337. ()!\!) 
GR 978,000 1422,000 974,600 1534,000 971,500 1641,000 967,200 1760,000 9~3,500 JA9S,000 
GR 961,600 2000.000 961,700 2103.000 961.100 220R.ono 961,900 2?62.000 959,400 2?70,000 
GR 9~8.700 2275,000 958,300 ?280,000:--~957,7~0 2283,000 959,?00 ~?90,000 960,000c..-....._...,?..2;?4,0QO GR 961--:biro--22-Vs.o-oo 96-:r:·nni t!"306. o o o 96c ;10·0---- 2321. o o-u- -- -- -9tiT;;-a-o·cr - --·23·3·0-.-0-0-0 9€)2--:-,;-oo ?441-0~0-oc_ ______ _ 
GR 964,900 2502.000 967.400 2541.000 969.eoo 2589.ono 971.000 210A.ooo 910.100 ?Roa.ooo 
c;R 973,100 2942,000 974,100 3062,000 972,600 3073,000 97?,900 3150,000 974,300 3165,000 
GR 976,200 3268,000 977.900 3375.000 980.900 345Q.OOO 983...e.Q..00 3'iQ...7,00~ QA3,.l!l_O 3572... ... Q..Q~O _______ _ 
EJ O:OlHl ____ <r.CfITTi o;oo·o u.ooo o.omi-·---- o.-o·ro 0.000 · o-:.-n-oo o--;-0-00 u~oo 

....__- -~-------------- -------------------·---------------------------------
------------------- ----------------- -·---·- -· ---- ----------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ' 



80/10/lJ. 09.15-2fi. ------ -----------------------·---------.....:-PIIGE- In 

• 
- --~S~E~c~N~O,____~D~E~P*T~H---;,C~SEL 

Q QLOB QCH 
TIME VLOB VCh 
SLOPE XLOBL XLCH 

CRLWS l•SE LK fG HV cl OLOSS RANI<' F_' F GfRoti=--'f-Al"-'Cu""s~--Ac..,_H,---~A""R'-os' ___ v_,,_o,_L----,T-wA-- LErfl1hhFt'r"-'--____________________ _ 
VROB XNL XNCH XNM WTN ~LMJN SSTA 
XLOBR !TRIAL !DC !CUNT CORaR TOPWID ENDST 

--------------·----------------------
• *PROF' I 

• 
• 
• 
• 

__t_Q1V- .100 CEHV= 
<>S-rCNO 30.000 

.300 

3265 DIVIDED FLOW 

VALLEY SECTION /\ l wEST 

30.00 5.47 955-67 o.oo 
l!i_O. $4_. ,(l_O_. 1fi• o.oo .31 I .SH .32 

.000496 2100. 2100. 2100. 

*SEC"-10 30.600 

TOl~NSHif' LINE SUl•MIT l 

<;55.67 955.70 .03 
l JJ_. ___ lli_s_.__ __ _2_ 4 0_ ._ 
-130 .oso .130 

0 0 0 

0. 0 f) 
n. 

o.oon 
o.oo 

0.00 'l54.AO 
_____ o_._--5L1-lt-•-----------------------~ 

'tSQ.20 JR16.02 
400.41 2224.97 

30.60 5.61 956.61 o.oo o.oo 956.64 .03 .94 .oo 954.60 
360. 141, 283. l6o 3230 120. Slo 21. 13. g55.20 

.42 .44 1.09 .31 .120 .oso. __ .120 ___ .o~~ 951.00 IA04.44 ---.-o-o--o-1;"'0._,,--~1-,•-i'2,-,.s~.--~1 ..... ,--2°-'-S~. --~1 f25~.--~,-=,..2 ~---u --o o~o ,.- 21,. 5~201l1~<rA ______________________ _ 

<>SECNO 30.700 

3470 ENCROACHMENT STATIONS= 1916,0 2030,n TYPE= 1 TARGET= 114.000 
30.70 5.87 956.87 Q.00 0.00 956.94 .06 .2R .OJ 954.60 

---~3-6710. 7 1 • 288_,_. ____ 1 •c----~1'""3_,.2,,_• --~l. 28 •.---~ 3. ?4. 1 5. 9_55. 2s--"-----------------------• 4tf .54 T.c-!4 .36 .1<!·0 .05-0 .12-0---- :os_n ____ sr51-.-oo-l9J6.oo 
.000972 375. 375. 375. 2 o o n.on 114.00 2030.00 

-~ .. ~s=EcN~o...-,3~0~.-=...,,...---------------------------- ---~-

• --
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 3470 ENCROACHMENT STATIONS= 1985.0 2030.Q TYPE= 1 TARGrT= u~.nno 
, . 

---~3,,__0.• so 6. 1 9 9S6. c,<-'9~ _ __u_._o~n. __ ~o~. -:;-00~_9~5~1 .• 
17

0\-'1 ___ -_:• o s - - · • , 1 · - : o,~ii-~qs:,. on"' _____________________ _ 
J6o. s. z-g-o. ~ • :rr9. f,6. ----;:;s. --- - -1 5. crs-3. o o 

• .49 .65 2.44 .99 .oeo .oso .o9o .oso 950.Ro 190s.oo 
.OOOA34 200. 139. 83. 0 0 0 0.00 45.00 2030.00 • 

• CCHV= 0300 CEHV= 
1>S£CNO 30.900 

;.500 -• ·--- -- ------------------------------------- ------- --- ------ --- -- -- - -- -----

• • --------------------------- ·-- -- -- --- - -- . -. -- ----------------------------------
• • ------------------------------------------- ---·- ---~-- --- - - - - ---- - ----------------------
• • 



~ 

• 
• 
• 
• 

,i ~ri 
"" "•• ~, 
;;; 
a! ~-Q 

" 

• 
lt 

41 

• 
• 
• 
ii 

• 
ll 

j. 

~ro7ro7TI. -o~-5-;-2. 0 • ----- -- ---- -- ·-----------------1rAt,E 1 f 

---:~E:.l:_t-1.Q_ __ g.rb~ rj f5 C~t_L 8t'~~ $ ~ ct§JL_--1~ ~ ~}oB·- --- -~5L ---~1 ;,~s.s__LE-~~ ~~r~-~(~~ 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CONT CORAR TOPWID ENDST 

__ ... ____ --- --
RRIDGE SECTION R<DOWNSTREAM FACE M-hO) 

____ 3.0_.._,'!._0_ 
360. 

,50 
.005055 

_....,..6.,... JJL.....~ .. _2_~ ___ JL,.o.r1 __ ____,(1_,_oJL_~J .• _29 _. __ :;u ______ .•. LL 
o. 360. 0, 0, 80.. o. ?5, 

____ ,.L2 ___ 9JiJJ_._c;_n.~----------------------
1 s. 960,50 

950,R0 1741 ,62 
14,09 1755,71 

o.oo 4,50 o.oo ,080 .050 .090 .050 
60. 62. 75. 2 0 0 0,00 

--·-----------------------------...... ---
SPECIAL BRIDGE 

--sci xr<: 
l. 25 

XKcm---con::i - -- ----R'•CEr'r ---gwc--- --r;wP-
2. 1 o 3,00 0,00 13,50 ,83 - -tlAREA --

85, 00 
S·c· _, 
o.oo 

-- - - E'LCRU 
950,80 

FCCHD 
950. flO 

<>SECNO 32,100 
--CL.ASS A TOWrT--rrr:r--------------------- ------- ----- -- -- --------------·-----

3420 BRIDGE w.s,= 956,93 PRIDGE VELOCITY=, 4,h3 CALCULATED CHANNEL AREA=, 78. 

~GP'R S- GCWC 3-· QWEIR --UP~--- ·73-~'R·o:··-- TRAPE20I •- -----EC[C - --T[TRlr 
ARf/1 

o.oo 957.32 .06 o. 31',0, 85, 85. 957,50 960,30 
---------------- ----- -·--------

BRIDGE SECTIO~, C(UPSTREAM FACE M-60l 

-
---=32,10 6,23 957,03 o.oo o.oo 957,32 :r-€0--.- 1). 31,-,i-. • r.---- ·-s4;;- -- •-5--:- ----;,~: -- - 0 i~~ - 3 ~~00g,.~-----------------------

• s 1 o.oo 4,28 o.oo ,000 .01s ,090 .047 950,RO 1732,21 
.000379 188. 188. 188. 0 0 o a.on 14.09 1746,31 

--- - --------·------------------------------·----
*SECNO 32.300 

32.30 6,43 957.33 0,00 o.oo 
7. 

957.40 
11 7 .. 

---. 046 
() 

.07 ,O? ,Qt, 954,RQ 
____ 326;.-- 3:::--------221.~-------4_85_2•--

oSt: o-'to •J4 • . .nm 
2 

- ·:6~-o··- -·;6t1 - siso'.to- --19~~~i~·'0---------------------
.000658 42. 42. 42, o o.on 97.11 2083,23 

-Cl::Bv = , lll1JCEHV = • 3 
<·SEC NO 32. 700 

32,70 6,16 957,96 o.oo o.oo 958.03 .07 ,63 ,00 953,20 

------1~g6 --- ~li-5-- -~-:~~-- 67. 32 • 95 • 112, ·;-6-0 - - - - ,7)80 ____ - -- , 0·41, - - - - ;070 :n. 11', 953,4,n 
·,04·1',- - 95T,FO- 20-76.91- ---------------------

.000601 950. 1000, 1050, 2 0 0 0.on 144,7A 2221,69 

-------------------------------------------------- ---------------------- ---

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

----·- - ·- -- - - - - ------------·-------------------------·------

• 



•• 
i ~80/10/13 .. 09.fr.26. 

-ti..__( 

-----------------·-- - . ---- -----· --------------- -- ~2 

::l 
u z 

•• 
•• 

:tt 
i!i 
it 

~-I z 
; 
m 

~-I 
0 
~ 

41 

41 

•I 

•I 

41 

•I 

41 

41 

__ __,SE.c.tfil 
Q 
TIME 
SLOPE 

DEPJrl C11_$[L C.P I ~§__J!L"it LK EG(-,,-___ .f-LV__ HL_, ____ U_LOS<: l~_AM< _ _fJ.J=,-,· ,___ ________________________ _ 
tJL08 QCh Q~fOl:i ALlfB AC AROB VOL. TWA Lt'.fT/RTGHT 
VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
XLOBL XLCH XL.08R I TRIAL !DC I CONT CORAR TOPWlD ENDST 

-------------------------·--------------------------------·-----------------
*SECNO 3? ,, 800 

-~3,_.,470 EllCROACHMfNJ STATIONS..= ?Q.2..Q_.JL.... 2147.n_ ~YPE= ___ l _TAfillLi...:' -~~51.nO[l____,--,,,.,._,.-:,c.,-------------------------
r2.80 6-;'2'1 .;,se:u1 o.oo --u-.:lfo 9' s.1Y • 12 .14 .01 q~3.20 
326. 11. 284. 31. 13. 97. 3'5. 32. 19. 953.40 

,68 ,RB ~.93 ,89 ,070 ,042 ,060 .n4n 951,RO 2090.QO 
,000757 1so. 200. 2so. 2 Q ____ o O,V'l s7.oQ__;?J4J.pQ_ ____________ ~---~-------

CCHV= ,,300 
--"~SEC~~~, 900 

326. 

CEHV= 

6.14 0.00 u.olr~s·r.20:- - ·-:-rz .oo 96J .on 
o. 117. o. 19. 961.00 

.010 .042' .060 952.00 l'Hl,2n .69 
.001105 

0. 
o.oo 
J]o 

• '5(J 0 

-q-5-ff:1 <+ 
3.26. 
2.7B 

72, 

o. o.oo 
20 0. 0 0 () 

• rf7 
32. 

,. 0 4F, 
[) _._Q (I 21. 74 l 9~L----------------·--------

SPECIAL BHIDGr -··-·- ---

SB XK 
o.oo 

'll'S;E c NO 3 3 ;-r 
Pf<!ESSURE l'LO~' 

XKCIR 
2,00 

EGPRS ---n,Tit; 

958.59 958,24 

COF<.,1 
3,00 

RJ 
o.oo 

ROLEN 
o.oo 

~ 

o. 

BWC 
13 .. 45 

r.iP1 

3112. 

tlWP 
o.oo 

BARE1I 
7q.41) 

8AH£'""11·--rRAl->l:)1rro· 
A'<F1\ 

79. 7q., 

PRIOGE SlCT!ON O!UPSTHE•M FACE MCCAIN HD) 

3 ~51~ 6.50 958.50 o.oo o.oo 95R.59 .09 -~11 
Cl. 302. ~. o. l2R. --o 0 32 • 

.b9 o.oo 2.37 o.oo .010 • 0 27' .060 ,, 04c; 
,000300 SCI. so. so. 2 ()I 0 o.on 

*SECNO 33,300 

ss 
o.oo 

rrcc 
957,90 

ELCHU 
9c;2.oo 

ECTm 
960.6(1 

0. 0 0 96 L,_Q_() 
1~:----9-F, 1 • OlJ 

952.00 191 J .26 
21.74 1933.0l 

34.70 ENCROACHl-'1EN1' STAT[OI\IS= 1908,0 2028,12_ TYi"E=, ___ 1 TARGET,= 1210.000 
-~- 3·3~0 6.~,o <Jslr;;-6-0-----0-:-ou u.oll- -gsr;:e,;:• -:02- - -;;-0-1-- --:1r2-··-951,-;;-g-o 

302, 101. 201. 1, 184. 147. 2. 33. 19, 957.20 
.71 .55 1.3b .35 .070 .050 .060 .04n 952.10 1908.00 

ELCHO 
q52. 0 0 

,000210 so. so. 50, 2 Cl ______ o ____ J)..,,._Qfl _ __!ZQ 2 Q_9_~Q?f.e.00 __________ ~-------·--------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

41 ' e 
----------------------------------- ---- ---- - - -- . - --- --·-------- -------·---------------------

ti • 



• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

80/10/13. 09.15.26. ----- ----•~-. ------·-- PAG • l 3 

---E.CNi2c.-.-.i,,cD-1-E,,,_l-'~l,.,.H _ ___,c""'v"iS,,.,E .... 1 __ --l,car.w,.,S_~r_'.S.E.LI:,_~E-G,,.,. __ 
Q QLOB QCH QR08 ALOB ACH I:':.! .-- _-,L._ ____ 0.L0-5~S~=BM,J.~.,,,_..-----------------------AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROb XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITkIAL IDC 

XNR wTN ELM IN SSTA 
I CONT CORAR TOPWID ENDST 

----------~----. 
CCHV= ,100 CEHV= • 300 
*SECNO 33,400 

3_3_,i+O t-s.5.2 95/h.o.2 
302. 20. 181, 

0. Q 0~_.....,U_.,Jl-0 __ q_5R. 64 ___ • 01 ____ . ___ ._O_?._ ________ ._0))_~5_6_, 90;-;.------------------------
1. 309, 148, 4, :n. ?O. 957,20 

,73 .39 1. 22 ,19 ,070 ,045 .080 .046 952,10 1784,49 
,000175 75. 75, 75, o o o a.on 247,76 2032.26 

"SEC'JO 33,500 
33,50 S.RS 95H,8~ a.on o.oo qsR.RR .o? .?4 

---~~02. 43•;--~20~. 1 .02--·~7 . 46 
56. 157, 139. ?63 • 46. --=. ;tt- ----. tno--··- · ·• o-,.-5""- - -:oHu-·--. o,;s 

.000271 1100. 1100, 1100. 1 o n o.on 

~3-800 -----------------------------------------
3470 ENCROACHMENT STATIONS= 1995,0 2028,0 TYPF.= l TARGET= 33,000 

---~
3 ~5~? ~-~~ 'L5~;~~--_Qi1? 0-i~~- 959 7~~ --- - ;~:--- .. ·•si?-----5~~ 9~~1:to~----------------------

1.15 1.45 3.45 1 • 21 ,070 ,050 ,080 .047 954,RO 1995,00 
.002172 1920, 1550, 1050, 2 0 0 0,00 33,00 202P,OO 

CCHV= ,300 CEHV= .500 
<>SECNO 33,900 

---~3~~-90 __ 4.5~-- 959,o~ o.o_,,_o ___ o~ • ...,oo ___ 9Q.Q...2~. 
J02. o. 302, o. o. 48, 
1,15 o.oo 6,24 o.oo ,070 ,050 

,013252 44, 44. 44. 2 0 

.60 
0 •· 

.080 
0 

,19 ____ ,22,_ 96?,'iO 
57; 51, 96?..5n 

.047 955,10 ?004,00 
o.oo 11.00 2015,00 

---

-------- ------~-------------------------------
SPECIAL BRIDGE 

--·-sB' - xK""""- --- -no"R------cora··-·- ··-iwcrN·· --~-wc-----··si.1P 
o.oo 1,70 2,92 0,00 ~.80 o.oo 

<>SECNO 34,100 

BA'lEA". ---ss •·• ... ·--rccHo··--El:CHD 
47.50 o.oo 955 • 10 955.10 

-----------~------~----

__ ..._ ____ ..,. ___ ------- ---------------
--------------------- --~--- ~------~ ---- -

' I 

-----

----

--

• 
• 
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• 
• 
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• -
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
1 ~80/10/13. 09.15.2~. ·-· -------- --· ..,_.-- - ---- _........,._ -..---

p~~ 14 -•-'-( 

M 
N 

• 
• 
!e 
ii 
0 
~ ~-z 
;; 
=> 
~ 

g. 
0 
:,; 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- --,SECNO r 
TIME 

SH-;~Ji_-8~~EL ~-0~ 5 ~l~~K {-~H-----~~()f-l----~ac·---~-~~5LE~-~~~I~~_y, __________ ~------------
VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 

SLOPE XLOBL XLCH XLOBR ITPIAL IDC I CONT COPAR TOPWID END ST 
---------··- ·---·----·----------------------------..,.... 

6070,LOW FLO~ BY NORMA~ 8HIDGE 

---r-GP I-! S = o-;oOli-E:.GL-WC- Y 6 o;-'.ll.T~-trrt,, 9"oo-:·siru -vcwsr=--- -i,-s-,;r .-'1,:f2 -rrrRu=--ci1,2-:-:ro-
3370 NORMAL BHIDGE,NRO= 31 MIN ELTRD= 962.20 MAX ELLC= 960.50 

:-UGr."'S'E'CTTON E ( OPSTRE A''f7'11C'E7<'D'PTIJStrfr,rn1--. -·- -

34.10 4.84 959,94 0.00 0.00 960,R6 ,92 .4~ .J6 962.50 ____ 302 .____ 0. 30 2, 0. ---~c,. 39. 0. c;7. 5 2. 962. c;'-"o ________________ _ 
-.-rs n:-0-0---•·--,.t:;:9-·----o-;cin .010--·-;;-C124 · · .·oso · ··--:-ci-4·6 -··9ss.-ro·-··200-1i-.-o·o 

.007938 46. 46. 46. 2 0 0 -9.60 11.00 2011.00 

*SECNO 34.~ 
3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
34.30 6,02 961-12 

1960.0 2070,0 o.oo o.oo 
TYPE= J TARGET= 110,000 

961.17 .05 .os .?6 958,00 ____ 302. 19. 226. 
-;;-i6 .so 2. 13 

57. 37, 
-;-57 ,070 
50. 2 

-:-8-t-u-----:-~~-o - --·-: ;~z 6 ~c,c,~~f rr9 9}~ 0 i,-,...-------------------------
0 o a.on 110.00 20~0.oo .000408 so. so. 

. 
C'ClflJ= .1 oo-cl:Rv,= • TO -------
"SEC NO 34.400 

- --· --- --- ~----------------------------------------------------
34.40 6.06 961.16 o.oo o.oo 96].20 .04 • 03 .oo 958,00 

302. 21. 206, 74. 47. 107. 14h. ',8, 5?,r .,.._.9,,.."i=B..,._
7
1~0 _____________ ...,.... ___ _ 

• ,46 -;i,13 .sr .010 ·- .045 ---;n70----;-o,:.~---q,:,5:-1n~-1<;i2g.3 
.000419 10. 70. 10. 2 o o o.on ~49.07 217R.43 

-i,sETN07~o·o 

3470 ENCROACHMENT STATIONS= 1980,0 2313.0 TYPE= 1 TARGET= 333,000 
___ ..;;:3c,..;4 .• 7 0 6. 18 96 1. 38 0. 00 0. 0 0 961 • 39 • 0 J .. 1 ~9 ___ ..,. ;,-0 0~-9~;5._.,8_.,.,...4'"'0r-n-------.,------------------

-Cf2, 1. r<n:. nn. 34. 1-,3.. 3ss. 1"7, se. 95i',.4o 
1.50 ,33 1.10 .2e .010 .o45 .010 .041, 955.20 19eo.oo 

.000116 960. 950. 933. 2 0 0 o.oo 333.00 2313.00 
---·----- - ------- - --- ·-- -- -- - ._.._ -· -

--------------------------------------·--------·------- , __ ... ____ ~- ·------·--------------------·-----·------·--------
.. - - ·- - -- --- - -----·--------------------------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 

80/10/13. 09.15-26. -- - -- ---- - -------------------------~~-.,..,.----
' " 

'PAGE • 1 S 

'-- SECNO D~TH 8~1SEL Q QLOtl CH 
CRiv,...1S~~•LSJ;_LJS..___fS, --~H.V _______ HL _____ OLOS,;; R.AN~J..(V 
QROB ALOB ACH APOB VOL TWA LEFT/PIGHT 

TIME VL08 VCH 
SLOPE XLOBL XLCH 

VROB XNL XNCh XNR WTN, ELMIN SSTA 
XLOBR ITKIAL JDC I CONT CORAR T0PWJD ENDST ,_... __________ ...,___ ___________________________________________________________ _ 

*SECNO 34.800 

....._;}470.ENCROACHl"'~T STA);..,I_!?...cNc.;,S.,= _ _,20,,:~Q._0 __ 2033.o "l-Y
1

_1:.f._=
1 
___ l __ ~RG,E.l=: ____ J3.00Q___,_.~,---------------------~ 

34.60 o.26 "6lo46 u.00 0.00 9o .5 .0<+ .11 .Ol -:,5R.l;O 
302. o. 297. 5. o. 176. 9. 72. 61. 9',f,.40 
1.60 o.oo 1.69 .48 .010 .045 .010 .04n 955.20 2000.00 

.000305 900. 600. hOO. 2 ____ -"-____ _,,_o ___ o,,.,,_,.Qn J3~•-"'--"o _ _.....o.,.,_,.,~-=o------------------------, 

CCHV= .300 CEH\I= • 500 
<>SEC~4.900 

34.90 6. 14 961.44 O.OO 0.00 961.58 --- .15 -----.03·--- .O~ 96'••1'>0 
296- o. 296. o. o. 97. o. 12. 61. 964.60 
1. 61 o.oo 3.06 o.oo .070 .045 .070 .046 955.30 2000.00 

.001619 44. 44. '-"------'-'--"---~~---"~4....,_o ---~2 ____ ~0-·---~~ _ _Jl _ _.j)_f) ____ u.__o_o_~.--"-"------------------------

SPEClAL BRIDGE. 

SB XK XKOR 
o.oo 1.60 

*SEcK.io JS.I 
PHESSURE FLOW 

COFQ 
2.95 

RDLEN 
o.oo 

BWC 
11.68 

BWP 
o.oo 

8AREA 
50.26 

ss 
o.oo 

ELCHU 
q55.30 

EGPRS 

962.30 

EGLWC 
961.58 

HJ 
o.oo 

LlWEIR 

o. 
Qprr-·--BJIREII ___ TR/IPEZ-01 D ELl:C 

959.AO 

..CTRD 

qf,J.40 
ARFA 

2q6. so. so. 
-------------------------------------------

BRIDGE SECTION F(UPSTREAM FACE SPRING ARBOR RDl 

____ 3=s •. ..,,1~•--~6~· .... s9~_9~o=· s,.,.0,_;c-19~. --~o_.-.-.-o o 
2'-J6o Oo L7V Oo 
1.62 o.oo 2,70 o.oo 

.000128 80. BO. 80. 

<>SECNO 35.300 

o.oo 962,30 --·--er.---- . 7 0 g·.--
oO70 ,015 

2 0 

.7? 0.00 964.nO 
·13.------1,r;-·- "9'6L+.-6Il 
.04fi 955.30 2000.00 
o.on 11.00 2011.00 

ELCHD 
q55.30 

3470 ENCkOACH~ENT STATIONS= 1990,0 2ll2o0 TYPF.= s: :ru- --g-;;-rz- -g-5z."-Jz------ o ~ <ro - · --cr:o-o---q62.34 
I TARGET= 122 000 

· - -- .01 - - -- .o-o - · • ;03·- ·gs-A~4oc----
296. 14. 226. 57. 41. 231. 191. 73. 61. 956.40 
1-63 .33 .98 .29 .070 .042 ,070 ,046 954.20 1990.00 

.000053 SO. SO. Sfl. 2 0 ___ o __ o .o ~0 __ ~12=_ 2..!..oJ1._...sU?_•c.o,0c...0c...... _____________________ _ 

------ - ------------ - . ----------- -- - ---- -- - -- - - - ... --- - ·-------- ------------- ----
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• 



• 
i ---A1i7i 0113. 09. rs:zc;:--- - - ----- ·-••----•--

... ... ... ..,...__.. - ,.. -p-AGE 
' 6 

<..:-::.J" 

I ---aECNO -£flr~H &~~E.b_ ___ g.~-6{l5 ¼['.5§[\ -~-~ ---~~1.J8 ____ . j5c·-- ---%j-"'-s_Il:~t~~-r!~f,,_V,c..... _______________________ _ 
• TIME 

SLOPE 
VLOB VCh VROB XNL XNCH XNR WTN ELM IN SST~ 
XLOBL XLCH XLO~R ITH IPL JDC !CUNT CORAR TOPWID END~T 

:'l 
V z 

• 
:• ~ 
0 . ~-z 
:;, 
:, 
m ~-0 
~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

·------------·---~----------·-------·------------------------------, 
CCHV: .100 CEHV= .300 
"SECNO 35.800 

35.~0 7 • 66 962.36 
9 , 9. 224-:-

-~O...,.OQ 
63. 
.29 

383. 

0~00 962
2

_._3
1

7 _
2
._0

0
1 ______ !1_0). __ --c•~-o __ 96Q_-Fl0~--------------------

43o 1 o C. o I A. 6.Jc, 'TbO~Q 
1. 78 .21 1,06 ,060 ,040 ,060 .046 954,70 1939.72 

,000099 619, 490. 1 0 0 o.oo 317,34 2257,06 

CCHV= ,300 CEHV: 
"SECNO 35,900 

• so 0 

____ 35.90 ~.2s_ __ 962~Ji5. ___ o._oo ___ _Q_.oo ____ 9f>? •. 31L 
296. 35. 142. 120. 63, 74, 

• Q 3 _____ ._OJ_ . _ .• O_l ___ 3,,_o_.._'t_0 ________________ _ 
194. 7P. n3. 960.PO ---~-

1.79 .56 1,92 ,62 ,060 .040 ,060 .046 955,10 1931,04 
.000497 36. 36. 36. 0 0 0 o.oo 21',3,12 2194.16 

----------------------------------------------------------
<>SECNO 36.000 

3370_ NORMAL BRIDGE ,illf<D= 3S~J~IN EL TRD= ';lj~O,l;l_Q. Mt,)\ ELLC= 9_~f\_.._OO _______________ _ 

36.00 7.27 962,37 o.oo 
296. 52. 67. 178, 

o,oo 962.39 .02 .oo .no 960.90 
63. 36. 104, 7R. 63. 9n0,80 

1,79 ,83 1,83 ,91 
,'01JT092 1, ·• To 

.060 ,027 .060 ,04n 9SS.IO 1930,99 · u --- ---·--o· ---'.fr .. -i:;-;,·-2-~;:r;zg--?TV4~---------------------~----, 

<>SECNO 39. 1 n O ___________________ _ 

3370 NORMAL BRIDGE,NRD= 39 MTN ELTRO= 960,80 MAX ELLC= 958,00 

BRIDGE SECTION GICHRlSTI HIGH) 
-- -- --- --------------------"-----·---------·------

36.10 7.31 962.41 o.oo o.oo 
296. 53. 64. 179. 66 • 

962.43 .02 .n4 .no 060.90 
37, 203. 7A • 63 • 9n0,AO 

).Ao .so 1.15 .BA 0060 
• 0-0-0-cm --41-;, . • • 

• 027 ,060 .045 q5s.10 l9~9.R7 -er------ ---·o- -- :. JT ;-s;,-•- 21,T;5R--·· 2·1 97-;-;;s 

<>SECNO 36,200 
-36.20 1.31 'CJb"Dd O~tfll C. 00 ~;;-44----. •-3-

.00 .oU-"91\o.tfo' ________________________ _ 

296. 36, 
1.80 ,55 

_ _. Q__O_Q't.54~-- __ l ._ __ _ 
137. 123. 66, 74. 204, 
1.84 .60 • 060 • 040 • 060 
__ I, ____ 1. _____ ~------- __ 0 __ .. _ 0 __ 

7A, 61. 9nO.AO 
.045 ~55.10 1929.69 
o .oo_ . _?,litl,J7 ___ 2'1 <:JP._Qn ___________ _ 

______ ,. - - --- ---- - - - - ~------ --- - - ~ - . , ... _ ... -------,-----·-------

- . -- -- ------------------------
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• 
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• 
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• 



• 
• 
• 

~-0 

" 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

------ - ---·· - - --- -- -- -- -- - - ----·- --........ _ ·•- -·----------- GE 1 7 -~ 
___ SECNO 

Q 
TIME 
SLOPE. 

D,E;.l;:.,T,..t!---x-C W SE. L 
ULUtl OCH 8~~~_,,,_s _ ____.,~[ii-~.K---~-~--~~~uti- - ~-- J-hc- - ---~~£~"--s-rr~~Y~rB0tY""v---'---------------------

VROB XNL XNC~ XNR ~TN ELM IN SSTA 
XLObR IT~IAL IDC I CONT CORAR TOPWID ENOST 

VLOB VCH 
XLOE'L XI_CH 

-----------....---~ --- ------------------
"SECNO 36.300 

36.30 6.13 962.43 o.oo o.oo 962.45 .02 .01 .no 960.AO 
____ ,?,.2J,. ____ L3;... __ ___,2 l_"i'_8. ___ _§_~.---til._,,_. ___ .1 __ p,044_0•· -- - 2._012,o•- -

l.B2 .26 1.1 oj2 .v6 ~' 
. -· _7_9_. ___ . ___ 6_4_. _____ '!_~Q_._6""------------------------

.045 956.30 1936.83 
o.oo 331,23 2268.05 .000]47 so. so. so. 0 0 0 

CCHV- .100 CEHV= .JOO 
*SECNO 36.800 

36.80 6.16 962.46 o.oo o.oo 962,47 .02 .o? .oo 9nO.Pn 
___ __,2,...9"-!6.,_.,.r--__ _..._

0

J 3
246

• ___ 2
1 

__ 
0

Lf.>
7
• ___ -ll..

0 

t
2
•---4,f.,9-!\--- __ lA_l>_. ___ . __ ?J 3.•-- .. ___ AO_.,. _ 

1.86 ~l: .,, .0611 .040 .060 .045 . li_S. _ 960. Fi.,.,_0'----------------------,---
9S6. 30 1936.39 
333,34 2269,73 .000144 !SO. 150. 150. 2 0 n o.oo 

CCHV= .Joo CEHV= .Soo 
*SECNO 36.900 

36.90 7.36 962.46 o.oo o.oo 962.49 .QJ .(10 960.90 ' 
___ __,2-9R.•1·--~3"'-l8 • _____ 1_;i_2-;-. --~· 126 •,--------,7 2 ·.------,7 S. 1~ .s-3 1. 7 -;.~ • 060 • 0·40-- · 

.02 
2]4. 
.060 

0 
---.~Le,-- c,ss-~to --r9t3~ii~;'-'0~--------------

.Q00413 so. so. so. 0 0 o.on 279,44 2202.45 

*SECNO 37.0l, 

3370 NORMAL 

377(r0 
296. 
l. 87 

.000819 

BRIOGE,NRD= 39 ~IN 

-;37~ 6 2 • 4 7 
53. 66. 
.75 1,66 

l • l . 

*SECNO 37.100 

ELTRO= 

o.oo 
l 7 7. 
,83 

l • 

960.RO MIIX ELLC= 

o:-crcr---.:r6"2: 4 9 
10. 40. 

,060 .021 
0 0 

958.30 
--;·(f2 _______ --. on- . nll---.,€u.q"o 
2140 RJ. 65, 9f>O.RO 
,060 .04~ 955,10 ]921.00 

0 -3 ?_,.J_l __ ?-79~-~4~6~~2.-,2~0~2~--'4'---fi'------._,,.-----------------

--3-JrotiTO"l<Mli I:. BR I 01,E,l'JHll- 3c;--;;,.rr;r-Et TRD- 96lY7Hll-M/1X-ET"L:C=- "95If. 3(; 

BRIDGE SECTION H(CHRlSTI ~IGHJ 

. ----- ·-------------

31710 
296. 
lo89 

.000756 

I, 4 I 
53. 
.74 
41. 

962.51 
65. 

1,60 
41. 

o.oo o.oo 96?..S2 .02 
178. 72. 40. 2?0. 

.81 ,060 .027 .060 
,u_._ ____ -'o~------ o ________ o __ 

,03 .oo 960,qn 
RJ. 66, 960,AO 

.045 q55.10 1921.91 
_ -:.31.•5J1. __ 2}\3_._{+6 ___ ?.?O."i...,19~-----

-----------------------------------
--------------- --- ·----- ---- --- - --- -----------

• 
• 
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• 



• 
-• _ -ewrwn. 
'f 

o"T.15.26• ---------------- ---- ---•------ ~-,-- A--m::- ll'l 

M 
N 

0 z 

• 
• 
:• ~ 
~ 

Ee z 
;;; 
al 

g. 
0 

" 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

__ 75EcN0 

TIME 
SLOPE 

PE'.PTH 6r1~ 
OLOB ftt-< 

-~~ruIWS •1SE.LK fG , ___ !:!Y ___ _!i_L.. ______ o_k9._<;_5_BA_~K _ _f4f:_y__ ___________________ _ 
l,h, ffi /\LITTl AtH AROl:I VOL TWA Li:FT tPIGnT 
VR0B XNL XNCH XNH WTN EL MIN SSTA VLOB VCH 

XLOBL XLCH XL0l:IR ITkIAL IDC !C0Nl C0PAR T0PWTD ENDST 

<>SECNO 37.200 
37.20 7.40 962.50 o.oo o.oo 962.53 .02 .on .oo 960.90 

___ _,,_CUL. , 3.2..•,----L.2..9---__..__?__a_.~----!7 (i_. 7 5. __ -0]'_. __ __,/ll._.___ 6£. 9f>..ll.1\=------------------------
l.89 .52 1.71 .ss .060 .040 .060 .045 955.10 1921.64 

.000Js2 1. 1. 1. o o o o,on 284.53 2206.18 

*SECN0 37.300 
3470 ENCROACHMENT STATIONS= 1961.0 2061.0 TYPF.= 1 TARGET= ' 100.000 

___ -3_i.30 1._4_1 __ ~._s_i __ ___o_._oo o .Qil ___ S1n2,_c:;-z_ ______ ,0_1; _____ ._0_3_ _______ .Jl..2.__ -26JL.~!i--,..--------------~---------
296. 42. 178. 76. SJ. 76. 83. A2. 66, 960.B0 
1.89 .80 2.35 .92 .060 .040 .060 .045 955.10 1961.00 

.000724 so. so. so. 1 0 0 o.oo 100.00 2061.00 

-----------------------------
CCHV= .100 CEHV= 
l>SECNO 31:l.000 

.JOO 

~-Z65LJI VI DED FLOW 

VALLEY SECTION I 
962.96 o.oo o.(ll)~z-.-n-----~-or-----;-40 ./Jo 96f. 

136. 29. 3~2, 129. 109. 9S. 76. 961.60 38.00 
296 • 
2.47 

.000154 

5-;-zr 
131. 

.34 
l 383_._ 

1.06 .21 .060 .040 .060 .044 957.7c; ]924.66 
l 3 7 S • 14 0 0. 3 ____ O _ 0 _ _ _ 0 • 0 0 _ 5??.. 1 A _ 2=-4~5"-4-'-'""-'L"------------------------

, 
--- ·- --------- ---- ----- ----------------

-----------------·--------------,---------------

------ ~ ----- ---------------- - ----- ----

~-- _______ .,. ___ ---"- ------·- - ·-------------------------
·- - --- -- - _________ " _______ -------
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. - 80/10/13. - -----• -------------------------,PAGE J 9 

-------------· - . - - - ------------------------------------------
*****~**************~***~~*~it****o*******¾********* 

HEC2 RELEASE DATED NDV 76 UPDATED APRI 1980 
.l;R_R_OB rQRR - Q..' ,0:?,n3_.04 ______________________ ---------------------~-----MVDIFTtli'f10N - 'so~sf,!>2~,=5=3-,=5-4 _________ ---- ----- - - --- - - - -

****~*********~*~***~*~OO*O~***i•*O*GO****U~******* 

- ri---- ·- ·· · -
T2 
T3 

J1 !CHECK 

-10. 
--:r2-NP"~Ol 

15.000 

-- ----------- ----- -- ···- ---

INQ NINV tOik STRT 17.t-TRl c ·- H v IN s Q WSEL FQ 

6. o. 01! 0.000000 o.oo o.o n • 95S.n70 0,000 
-PLO-,-----pf< Fv_s ___ - -xcitCV -;,c. stc·H - -· -, N . - ALL~C 

-- I B1•1 C"HN1M r,v11cr--
0.000 -1.000 o.ono 0.000 0.000 o.ono 0.000 0.000 0.000 

------- -- - - ---- ---- -

------·-- --------- ------- - . - ---- - ----------------------------------

---- ----- ---- - - -~-----------------------------------

--------- - -- - - - - ------------

-- --- --------- ----

---- -- --- - --- ----- -- ----- ---- ---------· 

• 
• 
• 
• 
• 
• 
• 
= 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
-•--e;-;o'""'/~1=0-,1~1~3-.--0=9-.~1=s-. ~26~. ---------------- -- --- -- - --- -~---

y 
PAGF 

• 
• M ~. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

----,S'l-'E..,,C,.,_N,,,O'----laiOseE+.P+.T.wH:......._*C~w;,1-S.._£ L,,. __ ....:C.P. I WS 
Q Q[OB QCr QROB 

i>/ SE,L"'-K~ _ _,,f.,,G,,-,-----'-ttl*V 
ALOB t.CH AR08 

_ H~L ,-----o!ULQ.~sc;-'--c-=f'_lliK F_:,,,,,,..,_ ____________________ _ 
VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL !DC I CUNT CORIR TOPWIO ENOST 

------------------------------------------------------------------------, 
*PROF 2 

-~c~.CHV= .100 CEhV= .300 
*STCNO 30.000 

2800 NAT 01= 161.61 WSEL= 955.67 ENC QI= 161.61 
NAT QI= 174. QATIOS LO~,CH.ROB= .1583 .6205 • 2212 

3265 DI LOW 

WSEL= 
~!SEL=· 

9c;5.77 
9SS.77 

R/ITIO= 0.0000 

3470 ENCROACH~•ENT STA_IIONS= )846_._9 ___ 2_1stµ~.-J..;t£'..f? _____ 3-_ _:r__Af<_y__:J= --- ~g 
VALLEY-srC!TofJ A ( WES-r--Towi',$H ' L "'"- SUMMI Tl 

30.00 5.47 955.67 o.oo 955.67 955.70 .03 o.oo 
____ 3;.,6'J(o..,.. ___ .c,,4;;.5;;,-• ---'2r4-"5"'. ____ 7c.;D.a.,,,____ _ __,_,l 3 9 • 14 S •: ___ L9 0 • 0 • o. oo • 32 1. 69 .3 r • f30 .~u • C3tf ____ (f:-no-o 

.000565 210-0. 2100. ?100. 0 0 O o.oo 

0.00 954.AO .~._o. 954 • ..?_.,__ ___________________ _ 
ti:=;o. ?{)71>46:<:i4 
299.13 ?154.6?. 

------------------------------------*SECNO 30.6 
2800 N/IT Ql= 146,11 WSEL= 956.61 ENC QJ= 146.ll WSEL= 9',6.71 RATIO= 0.0000 
NAT 01= 157. RATIOS L08,CH,ROB= .4016 .5508 .0476 ~SEL= 956.71 

3470 E.NCkOACHt,i,ENT STAl"IUN~= TYPE= 4--TARtff.T., • tfA7 
30.60 5.69 956.69 

360, 141. 213. 

1 ezs-. 1 o.oo 
' $. 
• 37 

2031:1,(\ 
ciso.tl 

309 • 
956. 72 .03 1.0? .oo 9~4.60 

1?3. 1s. 1~. 10. ~5s,?o 
---~,.-c•~9--...,..... 4Ji l. 74 

,000622 1725. 1725. 1725. 
• 120 

2 
• oso ,,_ __ ..,.._.._1""'20 ____ • 050 ___ 9_5._1...._o_o,__-="1 A~?'h.J -;-..----------------~-----6 o o.on 212.Rl 2037.96 

*SECNO 0.700 

3470 ENCRO/ICHME;NT STATIONS= 1916.0 2030.0 TYPE= l TARGET= 114.000 _ 
30.70 5,95 956,95 0,00 956,87 957,01 ,06 ,2P ,01 954.60 
360, 73,. 2Ao•~---•~-~38.~•---13L• 3 ?L 12 -2.,S .45 ,53 2. H:l .35- .-120 .osor---.12-ii----.n-50 __ 9_5_i-.OO-lC!l6~.~0-l<0~----------------------

.000894 375. 375. 375. 2 0 0 o.oo 1]4.00 2030.00 

--.,=sE-c=N""O,--,3""0.,...-.8"'0"O...-------------------------------------------------------------

3470 ENCMOPCHME~T S1ATIONS= 1985,0 2030.0 TYPE= l TARGET= 
---~1;-~~ 6.§~ 95~-gg~---¾¾?'----"-9'5>6.~_95-}~-l-:--- _ _ 6 ~~ ____ -?1~ 

.47 .64 2.40 .9e .oe.o .050 .090 .n50 
.000791 200. 139. 83. 0 0 0 o.oo _____________________ .,__ ________________ ----

-------- ---·---------- -- -- -~- - --- - -

4',.000 
-·--- .oo - 12~-

950. PO 
45.00 

q53.oo _____________________ _ 
9$3.00 

198'i.OO 
.?030.QO ___ ........ _ ..... -~------------------------

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
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-80/10/13. 09.15.:?&. ·--·-- ··----·----··----·· - - ---p-AGc 2 J' 

·----a-EQJQ_--8-Cb§H ~~EJ.--&:t6-f'-"1/1~tli1--1£-H- -- ·- ~~OB- --- . ~~[ .. -- --~~~S.S. LE-~-~~~ I ~l:ty"'------------------------
T I ME VLOB VCH VROB XNL XNCH XNH WTN ELM IN SSTA 
SLOPE KLOBL XLCH XLOBR ITH I AL JDC I CONT COR~P TOPWID ENDST 

---·---- ..... ~ ·-----------~--------------
CCHV= ,300 CEHV= .500 
*SECNO 30,900 

___________ flBJDGE SE(;JJ.Q1L£UJJ.Q\vN~lPEAM FACE JV,-_fill_)___ __ ·---· _______ ··-----------~---------------------

30.90 6 • 24 957 • 04 0 • 00 956.98 957,35 .31 • 10 .12 960,SO 
360. o. 36(/, o. o. 81, o. ,,2. 12. 960,50 

• 4 7 0 • 0 Q 4. 45 0 • 0 0 • 0 8 0 ._Q5 o ____ ...,_O_'!_O - ._(!_'i_O _ __'i, 'icO • A 'H]_"t.L,.fi.2 ____________ _ 
.004894 60. 6~. '=>, lJ o--- o .. or 147(fl 755.71 

-sPECTITtiRI OGE --- --- . --- -- ----- -----·- ··-----------------------
SB XK XKOR COFU POLEN BMC 8WP 8AREA SS ELCHU ELCHO 

J.25 2.1() 3,00 0,00 13.:,0 __ ,_!,<) ____ _ _35_._QQ___ 0.00 950 • 80_9~5~0'-,--'8~C.~I _______ , ___________ _ . , "'SEC NO 32. 1 00 
CLASS A LOW FLOW 

• 
• 
• 
• 
• 
• 
• 
• 
• 

--J4Z07ll~TD-GE7-/75, = -9·57-. o·o- ·erRTD-C,E--vETD'C']TY=, ·-----".SR-·- --- -cAL:-CU[ATFD-Cffiff;r~fEL--li~E'i'l= ;- ·ci-.---

EGPRS H3 QWElR QPR BARE A TRAPEZOID ELLC ELTPD 
ARFA 

0.00 

EGLWC 
g-57-;-:,H • rfS J. h(I. 

-·i'jS-;-- --·fie;.-- -gc,T;so ___ 9f>07:f6' _____________________ _ 

--~R~R t.DGE SE<;:T I orv c < UPSJf<E_l,_1"!._f pJ:;__f;_J'.:..::R9_L_ ·-- --·--------------------------------
0,00 957.03 957.3A o. o. 85, 

32.10 6,30 q51.10 
360. o. 3600 

028 .OJ 0,00 q60,30 
Oo ?3o 12, 9h0,30 

o.oo 0080 0015 
18':io cl ..,,. 

049 o.oo 4,23 
.DTflYJ68 18A. Ie~r. ~

098 o'.~-}---~1~:-~S--}~¾~~}1---------------------------
<>SECNO 32,300 

-- 2tf0Tl-i'TAT a1 =--1-;~7-;-0-9-·~rst:C= ·- - - '"9-S-T, 3'3'-ENC-OT =-. - . ·1 ',:,'7. 0~ -· VSEL= 
NAT Ql= 133. RATIOS LO~oCH,HOB= ,0098 .8325 ,1577 WSEL= 

·957. 43 Ri\ TIO=- --o. o·o·o 
957043 

3470 ENCROACHMENT STATIONS= 1992.0 2041 • 1 TYPE= 4 TARGET= ,043 
32-;:ro---b.4'a--9"5'T.:IB o~:o·c,--g,'>7. 33 ·q57-;z;6 -; 1rn -- - · -~~ o ?·-----.- 0~1:--·-1,sz..·rfo 

326. o. 2fl2, 44. o. 118, 59. ?3. l?o 9S4.60 
.49 o.oo 2,38 .75 ,100 ,046 .090 .n47 9S0,90 1992.00 

___ !_ooo_7p_4 ______ 41._•~ ___ 4?_• _____ .!!?.~--- _______ 2_______ a a o,on °,9_,13 2_04_1!_1_;i ______ _ 

-----------------

---------- -·- --- -------- -- --- ·•-'-+- -- -·- •• ---- .... _,_ ............... _. ___________________________________ _ 

---- --- -- --------- --- - -------- --- ·---

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
L -•'r-' 

• 

• 
• 
• 
• 
• 
• 
• 

~-~------------------------------- ----------------·-•-------------------~--=-----80/10/13. 09,15-26• PnGE -?2 

___ s~E~C~N~O!..-_~O.f:f'TH 
Q OL 01::l 
T !ME VL08 
SLOPE XLOBL 

~~~EL 
VCh 
XLCh 

6~-l~-{E~§'""'ts..____,~g"R-----'-'~ioo-- ·· • !n.-- --¥-~~55·-ct~~~ 1 ~~Y.,__ ____________________ _ 
VR06 XNL XNCH XNk WTN !:.LMIN SSTA. 
XLOBR ITt<IAL IOC I CONT CORAR TOPW!O £NOST 

------------------------------------ ------------------------------~--
CCHV= .JOO CEHV= ,300 
*SECN0 32,700 

2800 NAT Ql= 132,93 WSf:l= 957,96 £NC 01= lR,~_9}. ¥15EL= _'1,S/,_•J!f f<IITJuO1.==:._..!L<•..!!0u:0u:flc.!!0c..-:.__ _____ ~--~-----------
--m,,.-07 = n+7--;--Rl\TTO-S-rtr6 , CR• R oB = , o 7 fi4 ---;--6'Ttf6- • 2 2 J 0-\i/ SE t:=-- o 5 8 • o 6 

3470 ENCROACHMENT STATIONS= 
32.70 6.27 958.07 
Jz6, 1r. 241. 

,63 -82 2,50 
.000603 950, 1000. 

*SECN0 32,800 

3470 ENC~0ACHMENT STATIONS~=---
32,80 6.:n <r:,s.11 

326. 11 • 2Al~ 
,65 .65 2,b5 

• 000699 150. 200. 

COW= .300 CE HV = 
*SECN0 32.900 

32790 6,24 
326. o. 

.6~ o.oo 
.00104 33, 

SPECIAL BRIDGE 

SB XK XKOR o.oo 2.00 

--1,5t"CNO 3 J • I 
PRESSURE FLOW 

EGPRS 
95!<.69 

EGllilC 

958.33 

,500 

9~24 
326. 
2.73 
72. 

C0FQ 
3.00 

rl3 

o.oo 

2087.6 
o.oo 

6A, 
.67 

1050. 

2090.0 u.oo 
33. 
• P.7 

250, 

o.oo 
o • o.oo 

200. 

i<DU:N o.oo 

QviEIR 

o. 

2191 ,4 TYPE= 4 TARGET= .oss 
957.96 95?.14 .07 • 61' .no s.,s3.J'.0 

21. -- 97 • -i-oT. ..,-. r..-.-- 9·.,3 ~ 4 
,OBO .Ot..4 .070 ,041' ':151. 80 ?087.59 

2 0 0 o.oo 103.79 2191.17 
---· ·------ -•----- -· - --- - --- ---

2147,0 
958. 0 / 

13. 
0070 

2 

956.14 
C, • 

,070 

TYPF= I -rf !1-R.§[I=-.. 57.000 
9""58. ?.tl 0 0 11. .r1 

99. 3b. ?8. 14. .045 .Qf,0 • 04,<, 951.f\0 
0 Q. 00 ci7 • 0 

9SH.3s· .rz- .or .(ll) 
120, Q. ?O. J4, 
,042 ,060 .046 9S?,00 

95":1. 20 
9S3.40 

?090.00 
47 • 0 

96) • 00 
961.00 

191 l. 26 o ____ o __ o.oo_ ~J.74 1933.QJ,_ _____________________ _ 

RWC 
13.45 

QPR 

302. 

~wP o.oo 

BAREA 
79. 

7F>J\PE7UTD 
A~FA 

7"1. 

55 o.oo 

957,90 

fLCHU 
9S2.00 

960,60 

f.LCHD 
952,00 

- - - .- - -- . . . .. - - - -·-- - ----·•-·---------------------~-----
• 
• 

----~------------------------- -- ---· ------------------------------
-----------------------------·-- --· - ·- - ------ ----- ·--

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

----- .... _ --·· -------,----.,e~o~1n1~0~1~1~3r.---;o=§.1~5~.~2~6~.---------------- ?3 

--~OLQ.S.S.___flAlit<....LL:-!c-"-----------------------TWA LEFT/RIGHT 
f:.Lt-'IN SSTA 
TOPWID ENDST 

------------------~------------------------~------------........ ----------------
BRIDGE SECTION DIUPSTHEAM FAC~ ~CCAIN RD) 

____ 3=3.t""o __ __,~4-'o'-_'1~5~8sc•:,.;6,;.c0,,__ __ o"-"".Q.0,__~9=5"'8~,*5_,,.0 __ ~9-5~.f>!L. ____ !%o..a._ _____ .31 __ o.~o'""o'--__,g_fi.J_ • ....Q.ni-,:--______________________ _ 
3-02. 0, 302. o. (j iJO. Q. 29. 14, 9nl,OO 

,67 0,00 2.33 0.00 ,070 .027 .060 ,04S '152.00 1g1J.26 
• 0002e6 so. so. so. 2 o o a.on 21.14 Jg33,01 

"5~.CNO 33.300 

__l47 0 ENC RO AC Ht-'11::1\ T ST AT I ON s- 19 0 8 ,J)_~?i)_2f,__.JJ _T.J'..P.F: ____ L ... T
2
ARC'1.fJ_= ___ . __ l2 Q.,_()_n Q-~~a-------------------·-----

33.30 6.60 958.70 o.oo 9se.6o 958.72 .o .01 .o? gsn.90 
302. 104, 197. 1. ]93- 150. 3, ?9. 14, 957,20 

,68 ,54 1,32 ,34 ,070 ,050 ,060 .046 952,10 JgOA,00 
-----~O-P~0-2~4-e>-----~..,P~·~---s~o~·~---so. 2 o _o _____ Q._o_o_ .J...?_Q ,.fl..O_?_Q?_A_,.flil ______________________ _ 

.JOO CCHV= ,100 CEHV= 
--*-;,;,cSl;CNO 33. 4D~Oe....... __ 

2800 NA-T0-1= 226.lr----~·~SE-L= ~sa .. n,? ENC Q]= 22B:,]1 WSEL=-- Qt;R!,>72 1-(ATIO== 0.0000 
NAT Ql= 242. RATIOS LOB,CH,kUB= ,4164 ,5804 ,U032 WSEL= gse.12 

___;i4 7 o :r~~~ §o /\ c Hr-<~~ ~2 s r A•~~ ~7"2~-1~ ~ 6 iJlL--,·s-~~t~~-~~ i•r---4 :·ufAR,LtJ_=. o-,,---- -. ? ~~- -g5h7'9"0,-------------------------
3n 2. 118, 184, 0, 256• L50, 0° 10, 15, 957,?0 

.10 ,46 1.23 o.oo .010 .n4S .oao .n4s 952.10 1874,Bn 
o000i84 ..,,..._ 7So 75. fJ D O _Q_:J)O ___ _l_:;J::_2..0~0?,;~oo _______________________ _ 

<>SEC"JO 33,500 
2800 NAT 01= 183,46 WS~L= 958,85 ENC 01= 

_........,Ns-iiA,Lll= ?04. -VATIUS LOR,CR,ROE!= .f61)7--.-6727 

3470 ENCROACH~ENT STATIONS= 1894,7 2304,6 TYPE= 
33,50 5,96 958,90 0.00 958.85 958,98 

----3·0-2. :Jr. <'Ttr.------s1;;-------1 os. 141. 
,97 ,35 1.49 ,27 ,070 ,045 

,000273 1100. 1100, 1100, l 0 

4 T,IIHG::T= 
.o? ,24 .. 2116.· .. ·- 4T:- -

.oeo .045 
n o.on 

,]02 
.oo g57,90 

-2·2 ~-- .. - ·g5·7 .-2 0 
953,00 1894,72 
409,91 2304,63 

------------------------------------· ----------
"SECNO 33,AOO 

__ 3~70 ENCROACHMEl',T STATIONS= ___ 12.9~•.9 ___ 2028,0_ TY_f'_E= _____ L.T~RGET=_ 3J. 000 ........ ·-· ---- ---

----~- --- -- ----·--------------------------------
. . -· ·- -- - . -- -------------- _ _. _______ 

• --
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-. -
• 
• 
• 



• 
j ·-l:l0/10/13. • --- -----.... -- --- -.. -·. -- -·- -··---- - ---. -~ 09.15.26 • ------------,,,-.,.~p---,.,,-------AGc ?4 

- -
'f 

• 
• 

e 

• 
• 
• 
• 
• 
e 

• 
• 
• 

SECNO 
Q 

DEPTH C:.rlSEL 
Q[UE,.!-'--....;QCH ~~ ~E&~""'K,......._-~~H ---'c~-~vFl---~hr·,--¥b¥s.'Laf~~~ 1~,.l!'----------------------

TIME 
SLOPE:. 

VLOB VCH vR05 XNL XNCH XNk WTN ELM IN SSTA 
}(L06L XLCH XLOBR !TRIAL IDC I CONT CQRnR TOPWID ENDST 

~CHV = • 30.;:;.0_C,,_E,._H'-'-v'-'=;c.__....,.,..,5,.,0,..,0'----------------
STINO 33.W 

33.90 
302. _____ l •. ll_ 

4.62 Q59.72 o.oo QS9.63 960.30 
o. 30.::. o. o. 49. 

.012562 
o.oo___ 6. 1_2_. ____ o.oo_ .010 .... oso __ 
44. 44. 44. 2 () 

.SA 
0. 

. • OBO 
0 

.lP .21 q6?..SO 
so. 2A. 9n2.SO 

.•fl.4_7 --· 9.5_<;.J.Q .. ?.OJ1!-,Jl(1 
o.oo 11.00 ?015.00 ----------------- --------

--s"'P""E'"'C~l""'A"'L--,-H.,.,R'"'l...,.O"'G..,.E ___________________________________________________________ _ 

SA XK XKOR COFQ ROLEN 
--~O~•~O~O ___ ~l•~·.100~--~2~•~9?_ 0.00 

t'>wC AWP 8AREII SS ELC:HU ELCHD 
><. e:o~--~o. OlL 4 7. i::o ____ o. o o_--25s • .1_0~--°-~,..,.'--'1'-"..... _________________ _ 

"SEU,I0 34. l O 0 

6070,LOW FLOW BY ~ORMAL BRIDGE 

EGPPS= 0.000 EGLWC= 960.376 ELLC= 960.SOO ~CWSt= 959.719 FLTRD= 962,200 

3370 NORMJ\L BRIDGE,NRQ= 31 ~,IN ELTRO= 962.20 M/IX ELLC= ___ 9f>0.50 .. 

34, l O 
302. 
1.11 

.007967 

RRIDGE SECT IOI~ 

4,91 960,01 o. 30 . 
o.oo 7.65 

46, 46. 

E<UPSTREM~ FACE 

0,00 959.94 . o. 
o.oo .070 
46. 2 

RORINSON RD> 
96Q,G2 ,91 • 4 C, • 1 -, 96?.50 

39. o. -s(r;· ----z,.. ~ 
,024 • OflO .04h 9c;i:;.10 ?000.00 

0 0 -10. l"i 11.00 2011.00 
----------------------- ----- ------ -----------------------------

"SEC NO 34,300 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATiONS= i960.0 ?070.0 TYPE= 
34.30 6.07 961.17 o.oo 961.12 961.23 

- -- . 302. 20. <'24. 5"<,. 39. 107. 

1 TAKGE1= il0.000 .os .o;=; .?~ ____ 95/3._(!Q .. _______________________ _ 
--- 104.· SO. - 29. 9S8.]0 

}ol2 .50 2o09 .56 v070 .040 .080 .046 955.10 1960-00 
.ooo3ss so. :;o. so. 2 o 0 o.oo 110.00 2070.00 

~--...---------- ------~------------ ---------· 

--------------------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 



u z 
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e 

• 
• 

-.• 
,q 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

09. f5,26, ?.<; 

~ --~f.:..C.!fil..--§tt,-,!~,'-H'----5:-~~.EJ-~..........;fae-MJ-S-- ~ ct-§ 11
·----'~ g..,H-,----·1~-08- -.. ~t c- .. ---~b2-s_s...._a:M %-rfo~{Y 

TIME VLOB VCh VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL JDC ICONl CORAP TOPWID ENDST 

··-- ·-•-------
CCHV= ,100 CEHV= ,300 
*SECNO 34,400 

_£./i0JLH..8J Q l = L4..2,52___!:!_.'if'J,,_=__ q6_L~ __ ft!LlL! = l 4 _ _I_._5_?~-1'.!.s_EL-=. ____ 9f!.l. ?<i_R_Ali_O= ~-Q__,J)Jl.llJ),_ ____________________ _ 
NAT 01= 158,RATIOS LOF-,CH,ROA= .0776 ,6600 ,2624 WSEL= 961,26 

3470 ENCROACHMENT STATIONS= 1983,3 2069,4 TYPE= 4 TARGET= ,06S 
14~40 q., 11 26102 1 n~on ----~3~0~2~.---~1~4~.---......,,~2rll~5~-.~-~73. 

1,13 .67 1,99 ,70 
.000443 70. 70. 70, 

96 l..1t-L6____9-61 1i2.fl ___ ,._,o_s ___ --,n_0_3. ___ .._n.._r=--9.5aQ,.,_n'-\n'-:' ,-------------.------------: 
21. 108. 104, so. 29, 958,11) 

.010 0045 .070 ,04f- 955. 10 · 1983,30 o o n o.oo ?6,13 2069,43 
------------------------ -----------------

<>SECNO 34,700 

3470 ENCROACHl"Er-.T STAT JON~,._:: __ _...,1980--;;•_.,.Q_""'?3J 3. Q TYPE-=..._ __ L____ T /i~QE.J • .;; __ m_. QJl.L__,.,,..,~..., 
34,70 6,23 961.43 o.llo 961,3? 91\T:"44 -~l ,lP .no 95R,40 

302, 11, 187, 104, 35, 175, 370, 59, 33, 9S6,40 
1,47 . ,32 1.07 ,28 .010 ,045 .010 ,n4A 955.20 1980.00 

,000108 960, 'tSO. 93~~-----=2 ____ .....Jl --- _l) _____ Q....QJL~"lll.Jl_O_ 2313 .. U.LlL------------------------
<>SECNO 34,800 

CCHV= CEHV= ,500 
<>SE 

34,90 6, 1 9 9&1,49 a.on 961,44 961.63 .14 ,03 ,05 964,60 
291>, 0, ::>'lh. o. 0 0 9!'!. 
L,~ Q.QQ :i; o 3 o.o~ ,07~ ,046 ---

,001583 44, 44. 44. 

a. f-5, 36, 9f-4,6f! 
• n1g- --o?ri~ - 9 ?~:~g 1-g-~~~-8--8'--------------------------

----- ------------- . ----- ------- -------------------------------

---------- ---------------------------------
-- ---- - ---- -- ------

• --
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 
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• 

!HJ/ 10/ 13 • ----------- PTGr-- ?n · 

___ s;(-!:i:,,,.,c,.,_,N"-'O'----..;,11,i,,E~P;-,\T,LH'-----,lc.,; SE L 
0 OlOB OCH 

l:f<_I wS 
OROS 
VROB 
XLOBR 

wst LK EG HV --lL 
AUTBP----4ACH-- .AROB -- VOL--

O_L.Q_"i.5__ RANK .;,;;=,L,,,_,,_ _____________________ _ 
TWA LEFT/RIGHT 

TIME VLOB VCH 
SLOP[ XLOBL x~CH 

XNL XNCH XNH ;JTN 
ITH JAL !DC !CONT CORAR 

r.LMIN SSTA 
TOPWID ENDST 

~-----------------------~-----------....._- ..... 

SPECIAL tli-JIOGE 

SB XK 
o.oo 

XKOR 
1.60 

COF1f 
2.95 

ROLEN 
o.oo 

bviC 
ll.68 

HWP 
o.oo 55 o.oo 

ELCHU 
955.30 

ELCHO 
c,55 • 3() 

__ rQ __ _Q_'iif J~· '------"QJ,E_ ______ J<AREA. __ l.~A!-'.t.LY _I J L_ 
AREA so. 

_ _ __fl.LC ___ fLliir~-------------
962.35 961.63 o.oo o. 296. so. 959.60 9n3.40 

ITJGE SEC rt ON 

35.10 6.94 962.24 O.OO 962-19 962.35 .Jl .7? O.OO 964.60 

----2;~9-· --~o _....,gu---~-"-?7'-g-i,-13---0,-----';. 8-o:---. =0%-----:-i-~-;-- --.-0 ~5---. t1-k- ·-c;s·s-:-!i·i~-i-8: irB·0'------------------------
.000 l 25 so. 80. 80. 2 0 0 o.oo 17.00 2017.00 

*SECNu3s;J"r=------------------

3470 ENCHOACH~ENT STATIONS= 1990.0 2ll2•n TYPE= 1 TARGfT= 122•000 
__ 3~s:

9
•_i.Q._ ___ s_.J 1 96..r'-i---~Jl 

2 Oo l4o <:Z:.>o 
__ o"'-, .... o~co~-9~6~?-_3_~9{12::.~.';!- ·- -- _._01_1· -- ___ •. o_n___ • n:,~~95n.401-;,-----------,.....--------

S7. 41. 2_,_,. 20. F>S. ----;rf.·. 9·~40 
1.60 .33 .97 .29 .070 0042 .070 .04F 954.20 1990.00 

.000052 50. so. 50. 2 0 0 o.oo 122.00 2112.00 

----------------------------- -----
• 
• 
• 

3470 ENCROACHMENT STATIONS= 1990.4 
35.Ao 1.10 9~~-~4~0 __ -0.00 

296. 2. 233. 6l. 
J.74 .28 1.10 .34 

0000104 6]Qo 49U. 3830 

TYPE= 4 TARGET= 0 Q7J 
962.4? __ -s-.0_2 ____ ._0_lc..... __ --l'.c.(l--'-'fl __ 9,._,6n._._C.Q\-;s-------------------------

-zT·3. lffl. 70. -7. 9F>().9 
.040 .060 .H4n 954.70 1990.40 

0 0 o.oo 163.~5 2154-05 

• ------------------------------ - _____ _.. ___ --~------·---- ----------------------
• --- - ----------------- ---

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• -
-• 
• 
• 
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~ 

" 
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• 
• 
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f.i ~-~ 
~ 

al ~-~ 

- 80/f0/13. o 9 .Ts.-26 :--· ------------------- ------ - ·-- --- ---------- ----- -P"AGt"".......,,-; ----
- --§EC.t-!JL----1&f:-5-~H.__[tc-~E.l. §·*b~5 ~ft-~15---!°g.h ----- ~~OR _____ vhc- -----~~js_s_LE·~{~~T~it!F,', ______________________ _ 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE.. XLO.BL .l'.LCH __ . _ .. XLOBR ITl-<IAL IDC ICONT CORAR TOP~iID ENOST 

-- --- . - --- -------------------------------· 
CCHV= ,300 CEHV= .SOO 
"SECNO 35,900 

---~}~lLQ~tL...Q~-44-.-1Mr·I-!i-!;-ta~-:fff-;-rro~~2-·-~Tc~tc~~-S07_J_::j_:-;.~t3-l.'L~.~f.L=· --9·t~2~ts-R~J__lQ= __ <\..,_OJ),.,.n,.,_,_ _____________________ _ 

3470 ENCHOACH~ENT STATIONS= 1968.0 2127,1 TYPE= 4 TARGET= ,079 
---~3,_.,5,. 90 7, 30 9C,2.. 4Q O_._OJ'~----2...ft~;:J5 _ __9_6..2.,~-~'---~-•JL"L ___ ._a_1_ __ __,,_QL 96Q.•--~-----------------------

29c. 27, -148. 121. 41. 74. tn. 70. 37, 9nO.AO 
1,75 .~6 1,99 ,73 ,060 .040 .060 ,04n 9$5.10 196A,03 

.000532 36. 36. 36. 1 o o o.on 159,03 2121.os 
---- . -- -- - - ·- -- -- ·---. .. . .. -- . - .. -------------------------------

"SECNO 36,000 
2800 NAT QI= 89,57 WSEL= 962.37 ENC Ql= 89.57 WSEL= 962,47 RATIO= 0.0000 
NAT QI= 102, RATIOS LOB,CH,ROB= .1817 ,20A5 .609A _,/~EL= ___ __9J,2.47 

• 3370 NO"MAL RRIDGE,l'<RD= 39 ~,IN ELTRD= 960.80 Mt.X ELLC= 95A.OO 

• 
• 
• 
• 
• 
• 
• 
• 
• 

--:rz.roENC'ROACRfJIENl sTATIU'J-S-=·----1-cfoP; e----zr2'o:?,-, "T'i'Fl:=·----4--rARGEi"=-- - - -. r2·0· -
36.00 7.31 962.41 o.oo 962.37 962,44 ,03 .on .oo 960,90 

296. 40. 72. 183. 40. 37. 165. 70, 37. 960,80 
1,75 1,01 1,97 I.II ,060 ,0?7 .060 .046 9S5,IO l96A,78 ---.. (f<rl74 • • • ,r------ n ----=-:n~1 1 s r .1:rs--·-zrz~fl:l ______________________ _ 

"SEC!\JO 36,lOO 
c86b NA1u1----=---tr4----;:z.-,-~$TL= 962. Z: I ENC --en= 
NAT QI= 107. RATIOS LO~,CH.ROB= .1841 ,2021 

· 4, 1+9 --- ll'SF.T=------ g-,c,;:,---;-51~ATTO = 
.6138 WSEL= 062,51 

0-:00-00 

3370 NORMAL RRIDGE,NRD- 39 MIi'< ELTRD- 960.80 MAX ELLC= 958.0~0~-- -----------------------------------------
3470 ENCROACHMENT STATIONS= 1987.Y 2128,9 TYPE= 

-MIDGE StCTIOb ~LtiliJSTl_~LGHl - - ------
4 TARGET= , I 1 9 

----------------- ---------- --- ------------------------------
36. I 0 7.36 962,46 o.oo 962.41 962.48 

296. 41. 70. 185. 43, 37, 
.L• ~-~ .97 I. 8 7 [.06 .06~ .027 

• 1f(l I 0-9 4-1 • -i.t: I • (! 

.03 .os .oo 960.90 
174. 70. JR. 960.AO 

--~· Ql->8-=-3i~~1--?-~½:-~r-}l~i-:~,__-----------------------

----------------------- ----------- --- ------- --- ------- ----- ------

____________________ ,.._...__._ ....... ---------------------------
------- -----------

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 

80/10/13. 09.15.26. ---- ----~-- -- ----- P/IGE 

SECNO DFE.JH CtiSEL Cl!lil'S •~sf L.lS EG H)L H _QLQSS BANI<' E 
Q QI.OB OCH Of.'0B /ILOl:l ACH IIR<JB VOL HIA LEFT/PIGHT 
TIME VL08 VCH Vf.>08 XNL XNCH XN>< WTN ELMIN SSTA 
SLOPE: XLUBL XLCH XLOBR ITf<IAL lDC lCUNT CORAR TOP\-110 ENDST ___________________________________________ __.._ ___________________________________ _ 

"SECNO 36.Zon 
2800 NAT Ql= 13k.99 hSEL= 9h2.4l ENC 01= 138.99 ~c;EL= 9A2.51 RATIO= 0.0000 -~N""A""T 01: _______ 151. _ RATIOS LOE ,Cl-1,ROB= ___ •. 1301 ,43SP , 434C ½ISE.L=----q~;:,.~'>~1 _____________________________ _ 

3470 ENCf,'OACH~E~T STATIONS= 1966,9 2129,9 TYPF= 4 TARG:T= .QPO 
36.20 7.36 962.46 o.oo 962.41 9h2.49 .~03 ~Qn !QO 960.go 

----~y..<~~9--"-l,---.,_~.,,g~4'-----if'--'~'-"a<-!i'---·..,, ~i...:1;,-· l~• ---. "t=r.~=t.f-&~---.+-~~,---•....,O'"'A""'O---. 0"""4"'"s'---,9""'5""'·5"'.~l;"cn~---;-l 9"'"&-ff--,,..g--~>:::-9~; ... ,-__, ____________________ _ 

.o004/\4 1. 1. 1. " o n a.on ln2,97 ?129.RA 

«SE.C:NO 36°:300 ---------------------------------------
2800 NAT 01= 244,48 wSEL= g62.43 ENC Ql= 
NAT 01= 2AO. RATIOS LUb,CH,ROB= .Q4bl .7121 

?44,48 WSEL= 
,2418 \•SEL= 

h'ATJO= 

4---i' ARG-ET= , (\AO 

0.0000 

3470 ENCROACHMENT STATIONS= 198b,7 2157,S TYPF= 
36d3n 6.19 9&2.49 a.on Q62d43 Q62.so I'\..... ..., ,.,_,.,_ r.,,.. r.r. 

o\lC. aUJ ,oVV '-;:ft'lllo'::"U 
29b • So 227. 64, 13. ]~5 • 

---,,_,-1-37 __ ~.:n 1.,:3 .38 .060 __ ,,..c0ec4il,,.I __ 
]68. 71, 3P, 960.60 • Of. o • 04:_c; Y"i6j' ~n l 'Lllf ._1_3,..__ ______________________ _ 

.O!JOT56 so. so. so. 1 o -cs-------Jol--'.oo f70.-,P 21s7.s1 

CCHV= , l 00 CEHV= • 3_\lwO,..__ ________________________________________________________ _ 
--,rsu;NO 36,H00 

2800 NAT Ql= 246,57 ~S~L= 9h2 • 4b ENC QJ= 246.57 WS~L= 
NAT 01= 264. RATIOS LOb,CH • RUA= .0470 ,7072 .245q W~EL= 

gh? • "ib RATIO= 
g6z,c.,,, 

3470 rr;rc .. roAtHivitN'T STAT-IOI\JS= 1988.o 21~6-l TYl-'E= --4 TARG:=-T= - - ,f'AA 

0.0000 

36.50 6.21 g62.s1 o.oo gt,z.46 962.53 .o;:, .02 .oo 960.~o 
296, 4, 227. 65. 11 • 186• ]7~. 72, JP, 960,60 

---~L-Jl I • 3 7 l • 2 2 ___ --ri: '.l!l'----'•~Ri> oc---~·-Q._ 41) .Jl_f,_O ___ ,_o_s ., ___ _.s,5_6 •• Jl_fl_J.2.<\L.,_:!_B _______ _,..... _______________ _ 
.oooI5"3 rs-o. is'u-. 1so. o o o a.or 1&B.14 21sn.12 

__C,_CHV= 0300 CEH = .500 <>stCNO 36, 900-=~--~~~---------------------------
2600 NAT 01~ 145~72 WSEL= 962~46 ENC Q}= lh~_?? ~1SEl= q~z~s6 RATIO= 
NAT 01= 159. RATIOS LO~ • CH,ROR= .1367 .4201 •-;t4~2 WSEL= 0~2.56 

.0000 

3470 ENCPOACAtJEf;'r sriiTlONS= 1965,0 2132-1 TYPE= 4 n11rGET= ,OA3 
36.<tO 7,42 962.52 o.oo 962.46 962.54 .o3 .ol .no 960.90 

29~. 30. 138, 12A. 48. 76. 1A6. 72. 39. 960,AO 
--.~ooi-£;j~---~s-8:---)-s~-:-- st: -' 06-8" -----" 0

-4 &-- - --· 06 ~ ii;t}---¥~1:l8-1i~~-:-1s----------------

--~ -----------------------------
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---•!:io/10113. 09.15.26 • ----------- ---------. -- -------------- -----------------,sP,-.,A""'l°. ?9 

-----&EJ:.NQ __ &ttr}H,_,_ _ ____,,,5r~f._l,,__ ---5-:M~- --1-Cb-§.l',_---rgH..,.....--~~CiR- --- - --~6[- ·----~i;,25.S_TE~-~~~f[~t·V-
T l ME VLOB VCH VROB XNL XNCH XNk WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITklAL IDC !CONT CORAR TOPWID ENDST 

------- - -- .... _ - ...... -------- ---------·---------~----
*SECNO 37.000 

2800 NAT 01= 103.45 WSEL= 962.47 ENC 01= 103.45 W~EL= 96?.57 RATIO= 0.0000 
~ __ NAT Q L:' ___ _j_l_I.,_ RAT LQ.S_L,.~8 !..<;_'-! LPQJ:!'=--------.,_ lb40 • c.Q.l9 __ • 6_0 fl? ___ W_'i EL=:. ___ 0 "-? _._ 51. _ __ _ __________ _ 

3370 NORMAL BRIDGE,NRD= 39 MIN ELTRD= 960.80 MftX fLLC= 95k.30 

3470 ENCkOAcP~ENT SlATIUNS- 1906.9 rl31.R TYPE= 
37.00 7.42 962.52 o.oo 962.47 96?.5~ 

290. 42. 71. 183. 460 4). 
--.00·59@g----·?:-- _1.f~----- ·f; - ·0118------- .g_z6 

960.90 
9f>0.80 

1966.RR 
2!31".R4 ----

*SECNO 37.100 
2800 NA I Lll= 11) 7 .60 WStL- 91,2.51--Th"C" (.)1= nrr.-6i,----r,,5t[_:·--q1,·;:,--;1,-r-mcrTo= -(r.1nr 0 
NAT 01= 122. RATIOS L0~,CH,R08= .1856 .203~ .6110 WS~L= 962.61 

___ ::i_3 70 NOkMAL 8k I OGE, IIIRD = 39 MI I'< EL TRD= Qf,0. 80 _MAX _f;_LLC= __ 95H_. 30 _ 

3470 ENCROACHMEl'<T STATIONS= 1965.9 2134.0 TYPE= 4 TARGET= -115 
RRIUGE SECTION H(CHRISTI hlGH) 

37.10 7.46 962.56 O.OO 962.Sl 962.SR .02 ,04 .DO 960,90 
?96. 42. 10. 184. 48. 41, J92, 12. 39. 960.~n 

---. ~~-}-----;,:f1:---1 l;i ~~---a-,: i~ - -· 06g - • <l.<' 6 ---- • 0 6R-- -- -34 ?~~ -it~:~£ ~-r-~}: ~~ -----------------------

<>SEC NO 37.200 2som·..-1-=--n-o'r-1==--....,1·~1.3 7 'iiSEL= 962.""SlJ E!'.C IJla: f51"";"T1-··wq-[:: 1l6,.-;;no-Plll'..,tncs-:)==-------,or,·,o"o"'o'"o.----------------------
NAT 01= 164. PATIOS L0b,CH,R08= .1398 .4099 .4504 f 1SEL= 962,6n 

-~3~4 7_Q_ .f;f\l~~QACH~~T6ST B9T_I-9_~6= ___ J_i6_30_._;::__ __ 9_6c2_1__J-5o_"-~--- 6,:2Yi='f,9= ____ -- -"-o T ~ flG~,: = ______ ._0790 __ -9-- __ ·o-
J,. ,::11 lo4 o2o::> Vo O .o::> 9 oS • 3 ,QQ o0 60,9 

296. 32. 134. 130. 52. 76. ]94. 72, 39. 960.80 
1.84 .bl 1.76 .67 .060 .040 .o6n .04S 9S5.10 1963.23 .000405 1. 1. 1. o o o o.on 1_12.00_ 213__,_'i_,,__."--"'-3 _____________________ _ 

*SECNO 37.300 

-- . ----- - -- -----~ ---··------------------------------
-- -- ----- - --------- ---------·- ---
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---a;~-E...,C,.iNY.J,01...-_4.8f)ac~b,-.l~Llhl...-_'.§r:~EL, __ 8~15-k'LS--~""K--"'~~H-- JAiY,-
0
-
6
~--t/L ____ -,QL_0_'3_c:; __ ftAHK_F._lf,.,,_ ___________________ _ 

r c VOL fWA LEFT/RIGHT 
T I ME VLOB VCh VROB XNL XNCH 
SLOPE XLOBL XLtH XLOBR I TRIAL IDC 

XNR WTN tLMIN SSTA 
I CONT CORAR TOPWID ENDST 

:-----,-----------------------------------*--------------------..,...----------·----
3470 ENCROACHMENT STATIONS= 1961.0 2061.0 TYPE= 

---~3""'1~._30 1.41 20?~•,.,,s~1 ___ 0_,.;. QJL....~--=1 __ 9~6~2.02 
296. 44. 174, 78. 55. ~1e:,. 

I TARGET= 100,000 
• pc; _.J)_, ___ ,.JLL_'t..60 .c--'9"i'Oi"-<-----------------------
860 73. 39. 960.RO 

1,84 .79 2.29 ,91 ,060 .040 
,000677 SQ. 50. 50. l 0 

.060 .045 955,lo 1961.oo 
0 0,00 100.00 ?061,00 

CCHV= .100 CEHV= ,300 
"SECNO 38,000 

_ __,2'1-sR00 NAT Ql= 238,77 --~SE~= __ 9A2,9h ENC 
NATO!= 264. RA'fros LOl:!~CH,RITT:!= ,4?70 

Q 1 = 5-- ?:lR •1-7.7-.._ J'.'5fl.= __ ~96,_cl_ • o 6 __ . ~ T 10= _Q_.'--'-n'-"o'-"-"nC-____________________ _ 
,43 4 • 075 WStL- 963,0h 

3265 DIVIDED FLOW 

3470 ENCROACH~E~T STATIONS= 
VALLEY St.CTION 

38.00 5,28 963.03 
296, 132. 145, 
2,37 ,38 1.11 

___ • ..,o..,o,..,o,...1..,6~'t.._ _ _..1-=3 a:.l • J '.l 7 S • 

:>non_c; I V .., V ., -

o.oo 
I 9. 
,31 

l 'tQJ 

2375=R TYPE= 4 TJ'RGt:T= 

962.96 963,04 --:1n .41 .no 96J,QO 
346. 131, 
,060 .040 

61, P5, 46. 961,60 
.060 .044 957,75 2000.so 

2 Q ____ _o __ ---'Q._OJl __ ;:ui._n_ __ L._...?;:US.,.---'--"'4"------------------------

---------------------------------- ·-------
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-------------------------------------------- - ·-· 
i~******i>O*G**********O*******~~********i>OOOOft***** 

HEC2 RELEASE DATED NOV 76 UPDATED APRI 1950 
--.-tsE.:.;R.:.;R.:,:0R CORR = 01..JJJ2µ,J3,s;0'\--4-'-;,-,s-,,,--,----------------------- ·---------------------------------M0DITICAT)UN - ~o,~1•52,53,54 

********~*~~*****~OOOO~OOOO**~**~****i}OOitOOO**~**~ 

MC CAIN DRAIN 

SUM~/IRY PRINTOUT 

SECN0 O1St.L EL'1fN ___ E'.CLC'.: rrn-ro·-- - SSTA .. -s,D,JC[ - - . s·TtHI-- -- -c;T"C-HR--·-cir1,,c; ENCTsT 

30.000 955.67 950,20 o.oo a.on 1816,02 o.on 1994.oo 2032.00 o.no 2224.97 400.41 2100.no 
-----~3""0..,..""o ... o__.o __ ...,9..,5=5"".~6~7 __ ~2 s P ... .? o __o_,._oJ) __ ~p_._o...o_.JJlJtJ>_._94 ___ J.JlA.fL,_9~- ----1..9..9:'.t. .... Q0 __ 2.f\.3Z...s.. o o o • q o 2 1 54 • 6 2 299,) ;1.....2J..(Jjl,nO 

30.600 956,61 9SJ,OO o.oo o.oo 1804.44 o.on ]995.00 202A,On o.oo 208].9A 
30,600 956.69 9Sl,OO 0.00 O.OO 1~25,IS 18?5.lS 1995.00 202A,OO O.OO '2037,9~ 

277,54 11;,,s.on 
21?,Al 172<;,no 

30.100 956.ll7 ----95·1.oo -o.oo-- o.oo -T917-".oo·-- 19J6.00~99s.oo··- 2028.00 o.oo 2030.00 114,00 375.no 
30,700 956,95 951.00 o.oo n.oo 1916,00 1916,00 !995.00 202s.on o.oo 203n.oo 114,00 375,00 

4~\l ___ L.3_9. no 
-------;.

3 ~"'8"'8---;.;;~s 9:-t~ § s g : ~ g 8 :-8-2 g-;-g-g --1-~{~~-g-g - 1 i ~ ;-: g-g-----1 ~-~l:-8~- -~at+:-£~'----......,gi-':'"'g!--1g-~~ g ~ g :·..,,8'-l!8---4 .• oo 139,no 

3 o. 9 o o 956.98 o.oo 1741.62 o.on 1741.6? 115s.11 o.oo 11t:;5.11 
30 •9,~0~0~--9~5~7~•~P-4~ -~~=-----~~---~Q. OJ) __ I 741_. 62 _ ... _Q ,_O_Q ___ L7'±.l _.__fi? ___ .1.1.5.S..J.L O. no J 75t:;, 71 

950,80 o.oo 
950.80 o.oo 

14,09 6?., no 
~-09 (' 2 ..Jl. 

32,100 957.03 9b0,30 1732,?l n.on 1732,?I 1746,31 o.no 1746,31 
32.100 951.10 900,30 1132.?1 o.on 1132.21 1746,31 o.oo 1746,31 

950,80 957.50 
950.80 957.50 

14,09 I8A,no 
]4.09 18A,On 

-----3_,.,2.,...-3"'c.,.,11r1 --,-9,,,5-i7r.-.,3'"'J--"l'TL,.,....,.,.,.,.----,..--,nr--7r. o-c1----,-qm:;:--1 -o-.-o-n--r9"9·?-;-i'l7l-zITT<;-. 00 o. oo 20/;3. 23 
32,300 957,38 o.oo 1992,00 1992.on !99?.oo 2015.00 o.oo ?041,13 

9'-,0,9(1 o.oo 
950.9(1 o.oo 

97, 11 4?. no 
49,]3 4?,00 

32. 100 9">7.96 951 .ao o.oo o.oo 201&.91 a.on 2093.oo 2111.00 o.Qn ·22?1 .6q __ _ 
- --·--3-z:To1J--9-s-a-;-0~1-~9i:,1-;-sn-- ··-o-.-o·o-·- --0.:-00 - 20Ar;·5·9-- ·201;1.sc,- --2·ogT;o·o·· 21 ri·; oo·---o-;-oo--2·T9Y;;-J,-

144,78 t-80Q,OO 
cn·3-;-79-1 ·oo-;-no---

32.soo 958,07 
32,800 958.17 

95],80 o.oo o.oo 2090,00 2090,00 
951. 8 0 o.oo o.oo 2090.00 2 Q 2 Q_,_O 0 

2093,oo 2111.00 o.oo 2147.on 
__ 2"'-"--0 :..9 "'-3"-, -"-0-"-o _ __,2 u_1_._o o"--___ nc,.:... n"--n"--_,,,_2_._1-'-4--'--7.:a.• -"-o""'n ___ -'-"~--' 

S7,00 200.00 
57,0Q ?.00,00 

32,900 958.14 
32.900 958,24 

9">2. 0 0 o.oo o.oo 19]].26 a.on 
952,00 0,00 h.oo 1911,2"- n.on 

19]].?6 1933,01 o.oo 1933,01 
]9]].26 1933,01 0,00 1933,0] 

21,74 ·12. no 
2].74 12.no 

3-:i-;- ro·IJ- ·-c;s1,;;sn· · · 
33,100 958.60 

·-gs2·.oo · · ·-957-;-c,u·---96·0:60 .. 19"11-.26 - o.oo 
952,00 957.90 960.60 1911,21'. a.on 

2·1:-74 c;·o-;-n o~-- -
21,74 50,(10 

--------------~------~-------------------------

--~------ --------- ---- - --- - •··• - - - •· ··-. -- ··--· -- -- -------------------------- ---
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• 



• 
j -1:!o7io11J. ag-:-rs:-;;E>-;-- --------- ------------ -·-------- ,.,, -•- ..... ~ :p ............... -.. -

I Sl;CNO Cl'j_SJ::L EL~1IN f;_LLC 

o.oo 
o.oo 

rcr1.1~ fl TRQ __ $STA ____ STfNCL__ <;I.Q:_L STCHR " , , !;N[,)ST 

c1 
u 
z 

• 
• 

1:• 
~ 
2 ~-~ 

;;; 
~ 
~ ~-0 
:i; 

• 
• 
• 
• 
• 
• 
• 

33.300 958,60 952,10 
33,300 958,70 952,10 

33,401'.i 
33,400 

9~0 
958,72 952-10 

33.500 
J"J-;-S"Cio 

95e,RS 
9"5B.96 

953,00 
953-.·oo 

33,800 959,66 954,80 

0-:-UU 
o.oo 

0,00 190R,OO 1908,00 2000,00 202A,00 
o.oo 190R.OO 1908,00 2000.00 202~.oo 

u.d o r ,1'4.49---o:-1n,- ·;(croo • o o 2 0-26. o o 
o.oo 1874,80 ]874,80 2000.00 2026.00 

o.oo ?.02R,OO 
0,00 2028,00 

o.oo 2032,26 
o.oo 2026.00 

" nn ?630.a_? l½-&3 8: ~~----l-~-~Z-!-~¾ -·-1 a-c;~~~-~-~gg-g: 8-8--~-g-~~: &8 ~ · :z~ ll • \J 1)~(~6 3 

o.oo o.oo 1995,00 [995,00 2000.00 2019,00 o.oo 
----'O"--'. 0 O O. 0 0 l 9_9_c:;_.Jl..O ___ -1..9.9~c:;_._()JL-2..0Jl(l_JLIL. 2 0 J 9 ._o Q ,,. ''--"' uc___, JJ.80Jl 959.75 't!:i4,8_Q 

202R.OO 
n n n --2.Q.2.fl...Q..0 

33,900 959,63 955, Ill o.oo 0,0{) 
33,900 959,72 955,10 o.oo o.oo 

2004,00 
2004,00 

0,00 
o.oo 

2004,00 
2004,00 

201s.00 
201s.oo 

34, 100 ___ 95·9;94 - 9·5·s.-fo ___ 960-:-so-· --cf6X;zo-· zooci".oo.. o:·o·o-- 2000.00- -2-o-i1---:-0o· 
34.100 960,01 955,10 960,SO 'lh2,20 2000,00 0,00 2000,00 2011,00 

0,00 2015,0() 
o.oo ?015,00 

0. 0-0 2011.00 
o.oo 2011.00 

----~3..!t..._..J o o 9J> l...J..?,, __ 9...5.5..,..lJl ___ ..Q_._o o o .,,__Q_Q__l..5/...6_0_._o_o ___ ...19.6_0_._0_0 _ _1__9_9~"?...·_QJl 2 Q~ o Q o • a o 2 ,, , 
34,300 961,17 955,10 0,00 0,00 1960,00 19AO,OO 1995,00 2016,00 n nn ~no 

n n n 
-, " 

7 ..0..... 0 0 
vouv c.v ,·o.oo 

34,400 961,16 955,to o.oo o.oo 1929,]6 o.oo 199c;.oo 2016.00 
34,400 961,21 955....10 0,00 0°00 1983,30 li"_3..,.J...O __ L9._9_'i,.PJ) __ 2016,0Q 0,QO ?069, 

o.oo 2178.4] 
n nn :>n<.a.43 

34,700 961,38 955,20 0,00 0,00 1980,00 19PO,OO 2000,00 2031,00 
34,700 961.43 955,20 o.oo ___ o.oo 19Bo.oo t9Po.oo 2000.00 2031.00 

3<+. 800 961, 46 9':,5, 20 o. 00 {f--;-!TTJ ?O O 0~00 --- ? 000,:0 o- -:?O Ob. on 2031: Ol) 
34,800 961,51 955,20 o.oo o.oo 2000,00 2000.00 2000.00 2031,00 

o.oo 2313.00 
o.no 231].on 

0,00 203,.00 
0,00 2033.00 

3
3
.4_4,.Q.9 9~il1_,,_,~4

9 
____ 9

9
.z~~-_o o...._io 2-" 00

0 
__ 2_0_0

0
_
0
0 • __ o

0 
o _ .. ____ Q_._o_~--- 20_0_0_._0_0 __ 2

2
o
0
T711.,2_0,,_.,o'-----' 

4,700 9c .~ ~~•JO ,v, v,O 20 • 0 O,O,,, c000,00 ,00 
O,OQ ?017,00 
o7o~o--;tor,. on 

35.100 962,19 955,30 959.60 963.40 2000.00 o.oo cooo.oo 2011.00 
JS,lQQ 962,24 955,30 959,60 963,40 2QQQ,QQ _ ___Q_.!.9_n __ 2.QJLO,QQ 20[7,QO """v ,.v. -v" 

o.oo 20)7.00 
n_nn ;,n1?.nn 

35.300 962,32 954,20 o.oo o.oo 1990,00 !990,00 2000.00 2031.00 
35,300 962,37 954,20 o.oo o.oo 1990.00 1990,00 2000.00 2031,00 

o.oo 
o.oo 

1~0 96Z."'.36 qsr;;,o o.oo o-;-cn:r---T9·3~-;12 •---7~-o·o--r9·9c,.-o~?-o-Jr.o·o 
35.800 962.40 954,70 o.oo o.oo 1990,40 1990,40 1995,00 2036,00 

0.00 
o.oo 

____ ,;.;35,900 96_2...._3_5 955,L!l o.oo o___.__O_Q.__1_931,0_4 __ Q___._Qo __ 2_0_0_0...._0J) 2._0_LL..OQ u,11,, 
35--:-g-oo 962,40 9$--S:-10 0:00 0,00 J96R703--!~68,03 2000,00-2011,00 n nn 

n nn 

36,000 962,37 955,10 958,00 960,80 !930,99 
_______ 36,000 __ '?_62,41 95~l.J1 __ 9~8_.J2..Q_ 9fi_O_,_!;l0 ____ 196.P.,_78 

36,100 
36,100 

962,41 
962,46 

955,10 958.00 960,80 1929,A7 
955.10 958.00 960,80 1967.92 

l.l o ll V 

o.oo 2000.00 2011.00 0,00 n nn l.9f.H.78 __ <!000._00 _201.1~00 ,,,.,,, 

o.oo 
[9f,7,92 

2000.00 
2000.00 

2011.00 
2011.00 

0,00 
0,00 

21 l?o 00 
?112.on 

2257. 06 
2154,05 

-fl 94. (ii' 127. "i 

2194,2A 
21 2..6...,_Q.J 

2197,45 
2128,8A 

T0Pki1O XLCt' 

1?0,00 50,00 
l?0.00 so.no 

24 7. 76 75700 
151,?0 75,00 

99?,98 l.1..og-00 
4 0"9797-1 1 o· ---;-oa 

33.00 1550,()0 
:l__hOJL_l.5 5 0 • 0 0 

11 • 0 o 44.(10 
Jl,00 44.00 

I I • 0 0 - 46. 0 0 ---
11 • 0 0 46.()0 

!J.(l,,00 so. na 
110.00 so.no 

249,n7 10.no 
96. !J 70.QQ 

333,00 950,00 
333,00 950,00 

3·3:-no 600.00, 
33.00 600.00 

17,00 44.()0 
1"1:-0-0---4-z.; o·cr 

17,00 80-00 
11.00 5.0. on 

l??,00 sn.oo 
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FLOODViAY DAT A, 
PROFILE NO. 2 

MC CAIN DRAIN 

------- FL0O0WAY -------
STATION WIDTH SECTION MEAN 

AREA VELOCITY 

IJA 1 E;~ --S-CTR'F'ACE"TCTvATTlJN-- ---
WI TH ~IThOUT DIFFERENCE 

FLOODWAY FLOOQWAY 

--------------------------------------
30.000 308. 475. .8 955.7 955.7 o.o 
30.600 21J. 447. .8 956.7 956.6 .1 

,----~3,._
0
0_._ 1""9."'o __ .... 1~1...,4,.,.c,..._ __ __,..2*1"';3~.--~1 • ..,,.;3~--9~.J; __ 95-6_. 2 __ ,_.__ __ ---------------------------------

3 8v0 45. 196. 1.8 957.l 957.0 .1 :ie ' 30.900 14. 81. 4.4 957.1 9S7.0 .1 
z 32. l O O 14. 1:15. 4. 2 95 7. l 9S 7. 0 • l 
~ ___ _,,,3

3
?.,300 

1
4
04

9
0
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2
t7

1
z.a
8

._. ___ !...,.'-l.A·-----ki9~7.4 ~5
5
~7._J __ .l ______ _ 

2. 7 0 0 l • 5 958. l 9 8. 0 • l g. 32.800 57. 150. 2.2 958.2 958.l .1 
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"' ----;(33, 100 22. 130. 2,3 95_8_.~6 9_5880_$ ____ - __ __.1 ______ ------------------------------

33.JOO 120. P+S. • 95ts. 7 95 .6 .1 • 
• 
• 
• 
• 
e 

• 
• 
• 
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33,500 410. 452. • 7 959.0 95b,9 .1 

---~5's'3: ~-B8s--i8\------'lf"fi~:----'-19-2fr0~:--~~>'--"-: f---~{-~-:i---~~~-i- ---~1--
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34,800 33. 187. l :6 961:'3 961 :s o:o 
34,990 11. 91:l. 3.o 961.4 961 .4 o.n 
35-lQ.O 11. 11n. 2,7 962.2 962,? o.n 
JS. 30 b 122. 415. • 6 962. 3 - ---.,-52-;;r----- o-. 11 -----
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35.900 159. 282. 1-1 962.4 962.4 o.o 
36.000 158. 24?. 1.2 962.4 962.4 o.o 36.IUO 161. 254. r~-; 962.4 962.4 71.(1 _____________________________________ _ 

36.200 163. 295. 1.0 962.4 962.4 o.n 
36,300 171. 366. .8 962.S 962.4 .1 

---5z:~-88--..... i~~:-----}~-~-: :~~~~:t-- -~~~:~ --- -·: l -- -- ----·----
31. ooo 165. 211. 1.1 962.o 962.5 .J 
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----=51:§~ lcf~: ~-r9: 1 :2 ~¾~!{;---~-~:-~---- --:-i _______ _ 
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n.011 0.110 11Jo2.n u.on 1494.00 2012.00 o.oo 22Ah.43, 4A3.72 100.00 
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*GE~ERAL ~ESSAGE 

------- -----

-------------,n,:n,~::-i~•c_::-L,,-)--T.MrcE.-,S'"'~...,~.-,~.,,•L=---------- ----- -- ---- ------ -- ------- ----------------------------

•• HEC-? MESSAGE ** 
-----------------.Pl""'A"Y,..-l,...3.,---,_,.,_-n, H"'t.,-.Sl'T"I A"''~IDARU-vFR STUN -oF-HEG?-F, -,;.5·-srnrOP"D-A TE,·o-TN"n-crurrr--------------------

MOD IF I CAT 10 N 54 AND ERROR CORRECTION 04. DOCUMENTATION 
DESCRIBl~G THESE CHANGE WILL RE FU~NISHED TO PROGRAM 
UStRS IN JUNEo PLEASE CALL AL MONTALVO OR RIChARD HAYES ----------------------ii-'-", "-'i-i( F",-,1 s"') ,:;-z.-s=2TUs-IT-Y01JHAv'E .... l,U fS T J1JNS7<1:G"A"RDTf\f(,TDH-EE.-;.$-1:f.=rc'CHrllACKN.TGCCE.C?s~.----------------~ 

·- . --- . ---··----··•------·---·-------------------------

**** SUMM~RY OF MODIFICATION 54 
l • HEc-=-z-m1,=rt1s·8EEJi(MADtM·crITT:""-R"t.Ao-t~ECr:--------------------------

tiY THE ADDITION OF A PAGING ROUTl~E TO CONTROL 
PR]NTJNG AND PAGING. THE ROUTINE ALSO 
PROVIDES A PAGE NUMBER AND DATE AT THE TOP OF -------·--rA"D1""P"tiGf. OF OU,PUT ~ THrs· ENRliNCE"1ENT-·-~-A-S ______ _ 
REQUESTED HY THE FORT WORTH DISTRICT. 

2. THE 1-'ROGRAM wILL NO\o/ AUTOMATICALLY CALCULATE 
------------------ - CUOuR"ATl>.7'(T-T"A-C"TORS"r<Y~-s-TRFA-P.S 1iRTCH' RE'<'lUIR-.,.------------------------
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HEC2 RELEASE DATED NOV 76 UPDATED APRJ 1980 

• ---~§§?~1~-~~l'.ffi -01 s-~~s£-~~-.s3,54 ----- --- ------··--- ------
*****************~****O***D********o••~*****O***** 

v ~ 
~. Tl FIS SUMMIT TOWNSHIP. 

------ -- - . - - --------------~ ---------------------------- -
JACKSON COUNTY, MICHIGAN. 

;i T2 10 YR LEVEL r, .,----'-T~3'--__ .,_M:.sC,_,,Cc,;{!;.,lu.DJ,_,,Ow_R,.cA,_..,_N,__ __________________________ _ 

Je JI !CHE.CK INQ NINV 

Ii 
FQ IDIR STRT METRIC tiVINS Q \~SEL 

o. ~- ____ Q_. _____ o. 0.000000 ____ o.oo _______ o.o _______ o. ___ 9S4.7_t,J) --~9~-~o=o=o---~----------------

~- J2 0 
:,; 

NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACF. 
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----~1-'.~o~o~o __ ~o~-~o~o~o~---~1~-~o o o o. o oo o. o oQ ___ o. OQJJ ___ _ri_,,_oJl o o. o o o ---~o~•.,.o~o_,... ____ o~·~~------------------
J3 VARIABLE CODES FOR SUMMA~Y PRINTOUT 

150.000 201.000 0.000 o.Q_Q_Q_ 0.000 _____ o.ooo ___ 0.000 __ o~ .. 
JS LPRNT NUMSEC ••••••0 •REOUESTED SECTION NUMRERS•••••••• 

--rrr---~
1~0~•, g? g O o---1-½~-"'?~o~o~u--"-0-=-• -,.g,?·"'-~-. =o~o=o-"-0 "-" ,,_O o:c.g;;-6~0 • rnr8 • O O 0-s7ll-:-8ir8 O O - -:f 6 8 ~ g g 8-- . - _Q ~s? g O 0 

.130 .130 .oso .100 .300 o.ono 0.000 NC 
ET 0.000 0.000 0.000 0.000 0.000 }.400 0.000 

0.000'-----"0~·~0uo~n'-------------------

0.000 
0-:000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0. 007 
0.000 
0.000 

- ---- - -- --- ---------------------------------
VALLEY SECTION A(WEST TOWNSHIP LINE SU~MIT) 

Xl 30.000 41.000 1994.000 ZQ.22.000 2100 00(). --~2_100 000 ?_LOO OOJl Q,JlJH! Q.OOQ 0.000 GR 974 .300 nITTl70llll 9 ro .40o 122a. ooo ··9-rcr.,,nro- 12·s<i:-ooo·- -- 96-ir:100 J 35?. o oo 966. 20 o~--1.-4ro.-s-1 =-. o*o"""" ________ _ 
GR 964.600 1439.000 964.200 1S02.000 962.100 1544.000 96?.400 1606.000 958.600 16$0.000 
GR 959.500 ]669.000 959.300 1640.000 959.200 1696.000 960.600 17?.0.noo 961.100 ]759-000 

--~~---,99. ~41.,.._30_00 __ 1_7_8?~ .. _0_0_~ __ 9.5~4_00 ___ J 8J_?_._Ojl_o ___ 9.SJ±.• 400 .. l 823. O(l() _ ·-·- 2s3_._7_00 ___ La2fi_.j1_0.'"'0~--,-,955..-1illl J OJ 4. o_nJ) _____ _ 
"" :,::,.40 19 :,.OOv 9:io.300 191-14.000 954.900 1989.000 -,54.AOO 1994.000 ·q52.300 ?.000.000 
GR 952.200 2000.000 951.300 ?005.000 951.300 2008.000 950.400 20]3.000 QS0.200 ?019.000 
GR 951.200 2022.000 952.300 2025.000 954.200 2032.000 955.100 2035.000 q,3.900 ?045.000 
GR 954. ooo 21 os. oo o 954. 100 ~o. ooo ___ 'z.5_6. 90 o ___ ?.2.ll.2,JJ.JtO ____ :lli_L0JJ_o 2412 ._D.JLo 9f>7. so~or---''-'~,.,F.l4c6:;c-•"-'D~Dll'*---------

,-- GR 971.400 2'54'r.o-oo o.1foo · o-:iruo mo 0.000 0.000 0.000 0.000 o.oo 
NC .120 .120 .050 0.000 0.000 0.000 O.OOO 0.000 0.00-0 o.OOO 

311760·0----zs:o-oo-7_·gt;s-;·o-•-o--2uzs-: ouo -- · ·-i,2'f;;o-o_o_ · 112s. ooo - 112s.1nro ---- -0:-00-0 o. ooo o. o,ro------
GR 975.300 1109.ooo 974.500 1133.000 970.100 1111.ono 965.100 131s.ooo 963.100 J4J6.ooo 
GR 964.soo 1476.ooo 963.700 1544.ooo 963.200 15<l6.ooo 964.ooo 16P6.oon 962.000 1763.ooo 
GR 954.200 1823.ooo 955.500 1983.ooo 954.600 1995.ono 952.000 _2QQJJ.ooo 051.000 ?004.000 

--i'G~Rr-~95 2. o o o 2 01T.1JO o 954701l o 2 o-zo-;-mm gs 5 :-znll- -- 20 2 fr. o l'i ... o-- Y-S-5 ;-1"00- - -7W+n,..~. ,,.o .,.o ,..o----9"'5"'1--.-"z.-<o--a--·r1-n·r.cro·---------
GR 958.200 2197.000 959.300 ?.223.000 959.600 2238.000 959.500 2253.000 9S<l.700 ?259.000 
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ET 0,000 7,100 7.100 7.100 7.100 7,100 19lf>,OOO 2030.000 • 

" .. Jl.ll D Q, •• O, 
u,000 0.000 • "_._Q.O 0 o • .o a o ··-"' --2. l 3 0 .-7 0 8 Q..,_QJLO __ ~,L,JLQO ___ Q.._QJHJ. 3].5. • ..0Jl..CL_. _ .J IS.,.Q O O __ ,_ •. .315.,.Q.D. 0... _ O , o O O 0 
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.x,1 30.eoo ·:ro.ooo ·· 1987.ooo -· .. -20IT:ooo 200.000· -~a3·.ono JJ9,ooo 0.000-
G~ 972,300 489,000 971,900 570,000 970,500 673,000 968,900 781,000 
G~ 966.100 1003,000 965,100 1117,000 964.000 1226,000 962,300 1300,000 g~ 9~5"'5!.Q_Q_ 18If> • .J1Jtg 955_,.z..o_o,..__,L'ill1L.Jl O O 2:;i 1...._o_OJL 1 ~8..1..JLQ..O ~5.2.,..LOJL_Z.O DO• DO Q "':>II• f; 11 )( 
, 9.o.~oo·--20ll8,00 953.ogg 2011;000 956,300 2011.000 s~.100 ?.167.noo ~~~ ~ 
GR 960,700 2344,000 961,4 ?.443,000 961,500 2540,000 Q63,600 2634,000 
GR 966,700 ?863,000 96A,400 2910.000 971_.6_00_ 3012.ono 975,400 3196.ooo 

_,..l:/.!:; ___ .. .Q.. 0 0 0 • 0 0 0 0 ,Jl O Q ._J.QJL __ , __ , 50.0 _ .... ..JL,.OJ\ Q .JL,JliL()__ Q • Q O ll Q • Q QQ 

_......... __ ,._ 

0.000 
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rH- n n I\ I\ 

':rt,"'.10 llJ\J 
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BRIDGE SECTION 6(DOWNSTREAM FACE M-60) 

,q 30.900 38,0oo 2000:-0llr-2l!Tr.OlFi t10.ooo -----15.;-o·rro 6·:r.ooo ,R?.9 0.000 
GR 972,300 4A9,000 971,900 570,000 970,500 673,000 QhR,900 7Al,000 967,400 
GR 96f>,100 1003,000 96S,100 1117,000 964,000 1226,000 962,91)0 JJ3A,OOO Cl61,900 

---.r&---~b : ~~-8--t~-~:-8 8 8 -~&: ~ 8 g ~-S~t;-8-8-8,___-.~1-: }8 8--- ---JJl6 : gJg----·--~~-~ : }~g ~ @1rn : ~-&-~,------~-8 
GR 951,300 2008.400 951,300 2009,200 951,300 2009.300 951,300 2017,000 960,500 
GR · 960,700 2050,000 960,900 2083.000 961,500 218R.OOO 962,400 2317.000 963.700 

_ <.iR 9p_4 • s o_H'.S.lJ_,_QJLO_ 'tJ>-5 ...2 o o ?_6_2 .!1, o o_o,_____96 7 •. 4Jl_O _____ ? J-1 9 ,JlJLO 96 9_ • .JJ_o_o ___ ,?JU.1 • .JJJLD 21_0 • 2 8 o 
0fl 97~ :rna1~01n1 ~75",4oo 3l'i16;;-01Jo tn!f.7oo 321:r.on o.ono o.n-oll o,o o 
NC 0.000 0.000 .01s 0.000 0.000 o.ono 0,000 0.000 0.000 
SB 1,250 2,100 3,000 0.000 13,SOO ,8?9 RS,000 0,000 9SO,ROO 

0~000 
895,000 

)785.000 
--2-<L~~·QQQ ?.2, ,000 

2795.000 
3?75,000 

Q,QQO 

0,000 
R95,000 

1442,000 )985,000 ____ ,. 
?OO!l, j"(f(j 
?017.000 
2429,000 ?-9iL~QQn _____ _ 
--o-. 000 

0,000 
9S0,800 _____________________________ ., ___ -- ----- -- ...... -------- .. -----------------~~-----,-----

RR lDGE SECTION C(UPST~EAM FACE M-60) 

__ ~J 3 ;i: .,_LOJ) __________ JJt._o QO_JJ)JLQ .• JLO. 0 ;z O 1 7 • OJl.:g __ 1_s_~._QQJl __ LA e_. 0 o_o ___ lJl.8...J)j)j). • fl?. 2 Q • Q O O __ ,_o_._o,o Q ______ _ 
;· -x2 o .-01ro-·------------ir.tro u 1-.0 o~ o. o v v. o o o -o • oo o o. o o o o. o o o . • A ?9 --cr;mro 

• 
1 BT 37,000 434.000 970.100 0.000 524,000 969.400 0.000 640,000 968,800 0,000 

BT 733.000 968,100 0,000 8?8.000 967.100 0.000 929,000 966,400 0,000 10?8.000 
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• 
• 

---
--

~~T 965,50~ l~-9r•-0-9rc0_LL?4"-Q.g_O 964,5
0 
.. j~0._

1
_,.,_R-,.,O!l-c0 ______ ],?.?,9_. O_O_O___ 96:h,'ul.Q. _____ O_,..o.

0
~ I 32A_._QO.Jl QF.i.2...5.(U ______ _ 

a y---o-;-o O ,, 4 ,, v • 0 v u '"9' 6 1o , u O u.Ci v O o IJ v • (f v O 9 61 • 2 0 0 0 , 0 0 0 1 7 0 0 • 0 v 9 61 • 0 0 0 0 • 0 0 
8T 1800.000 960.800 0.000 1900,000 960,700 0.000 1950.000 960,600 0,000 !980,000 
BT 960,400 0,000 2000.000 •960.300 951,800 2000,000 960.300 957,500 2008,200 9~0.500 
BT 957.500 2008.300 960.300,___ 950,900 2009.200 960.300_~950,9J10 20.Q_"h.11).Q 960......3J)Q CJS..L,.!i{IO-_______ _ 

----gr 2"lTT77obl.l---i:.r6o-;;:;mr--i;r!5T."s·oo 211Tr.1nn,··--·,r60-:.·3-o-o~----9·5y~-ro-d co 1,ro:-0 o·r·-, 91':iO. 100 o. o 6 o 2n ~o. o o-o 
RT 960.400 0,000 2194,000 960.900 0,000 2291.000 961,500 0,000 2391,000 062,300 
8T 0,000 2491,000 963,300 0,000 2592,000 964.400 0,000 2692,000 965.ROO O.OOO -- -~+- -6}f1-:-i22--~i-s-8-- - -8·:-8·8-8--·- -2112J;-8-}8-··· -9f,a!a~8 ~:-sg-g. -,. 299 b:8-88- --9Lb-!-11l8-----8-!-~}8 '.l.Q9-d:~g-g,---
GR 970.100 434.000 969.400 524,000 968,800 640,000 968,100 733,000 967.100 A28,000 
GR 966.400 929.000 965,500 1028.000 964,500 ll2R.OOO 963,500 1229,000 962.500 l32R.QOO 
GR 961,700 1430.000 961,200 1600.000 961,000 1700,000 960,800 lR00,000 960,7QO )900 • .l)_OO 

-r,R 9F()~O----I"9SO. oo o -·ci-61)-;;<i1Jff-7'9'8o. o 00--·- "le,0·;30·0·· - --2·01rn-.-o-oll- - -951 • AO o ·- ·-21rn o-;o-Cf1l 'ilS i-:o*(fo----;,rr0"4",7rcn:r---

- -- --~---- --- --.-- ~-~- - - . -- ~-·-·--~·---- -~----------------- --··-------.. --
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- _JGi,RR,'--_995601...._.3Q__Qo_oo __ 2?..00.!l] ?7_._-20.! 00 no 95J)_._9_QJ) ___ ?_O.OJi._3_0_()_~--q_,'iJl-.510.0 _ .20 0 9., 2.0 0 ______ 95_0_._A_Q o _____ 2.QD__9_.3ll.Q ___ .......,_ 

960.300 2050.000 960.400 2090.000 960.900 2194.QOO 
GG:RR 962.300 2391.000 963.300 2491.000 964.400 2592.ono 965.AOO 2692.000 

95w I QQ 
961-500 
967-400 

0.000 · 962.200 2893.000 971-000 2991.000 972 • 900 3094.000 0.000 0 • 000 
--ff ~~ 8 8 21 ~: &S-8-~t:£-:l-ll 32~~---41·~-:-8-8¾--·-32 !-:-dR 8 -· ---· · 8 :-8-8-8-----2~t~----

Nc .100 .090 .046 0.000 0.000 o.ono 0.000 0.000 

0_,0..D..0,.0 
0.000 
0.000 

-xi 32.300 · 35~000 1992.000 ·-·201.5.000 ___ 42.ooo· - · 2+2-.olfo· ---·--427000 ----0.000 
GR 974.800 1397.000 964.600 1435.000 962.100 1537.000 961.200 1600.000 
GR 960.400 1713.000 959.200 1911.000 959.000 1944.000 959.100 1973.000 
GR 957.100 1987.000 955.900___J990.000 .25.4.800 l'19Z,Ono 953-6,.00 l.'t.94.000 ,----c,R g52. 1crcr-1<F91f.-ooo 95c. ooo 2·1nrn-:-o·~-·-gs17o 00---2·0·04 :o·o_o_ ---95·0-;,-900--2ooe.oo,.;o,-........ __ 
GR 954.600 201$.000 957.400 2085.000 958.800 2153.000 9S9.000 2?0?.000 
Gk 962.500 2401.000 964.900 2511.000 965.600 2617.ono 96,.100 2119.000 

__ :__GN"Rc_-~68.a_
8
0.2 · 29.LO_,_o_oo ___ 970_._8_9_0_ .. _1Q..12.,._0

1
o
0
o ____ 9.lJ)_._1_00_ 3_0_6A._ono .. __ ,rn_,9.00 ____ 3J.f.?_._Q_(l_o 

.o u .010 .044 • o .300 n.ono 0.000 a.non 

0.000 
960.700 
958.400 
2~_2. soo 
9 2.000 
960-300 
Q63-800 
'17~00 

0.000 

--{l32. ~88----i\;3. 8 ~9 ?s£9~~-IJJ~tt2-- -~-5.9,~.o-~oo _ __ _l 050_()_. j)O_Q ___ J_O_O_Q__.__O_Qp 140'? o .•• OO_Q.:o Oot,.....---_..,...;'-"-l,-
,,~ 972 • 11~6. vO ~68-~vv ,2~2.vv" ~6 • Ov 13 0.000 '163.BvO 
GR 961 • 100 1598.000 960.600 1698.000 960.700 1796.000 960.700 1A95 • 000 

0.000 
961-700 
960.nOO 
953.200 GR 960.200 2019.000 959.500 ?030.000 959.200 2063.000 957.600 2081.000 

----~~---~§~~-~~-2--1+8~:88-8------~-~~-:-l-8-8---}llr-:-888- ---i~+:-i8-8 -- --~ l?~:-8~8 -- -- -i~i-:-~2-3---- ~lS-~-:-88-8---
(iR 957.400 2214.000 958.500 2229.000 958.900 2296.000 959.800 2352.000 

9 S..2..,c?. 0 0 
'156 • 200 
Q59 • 700 
9n5.400 GR 959.900 2484.000 961.100 2617.000 962.300 2696.000 963.300 2785.000 

8~ ~~I: 188 jr~: s-2-2--~}1-:-~-8-8~-¼m: ~~-2----i~-j~-i-2 8----j~i~-:-8-~&---- 91-i: 8~i- ---:ru.s-:-g-~g,...-----'"'-,;.:-..;,;-~""" 
NC .010 .060 .042 0.000 0.000 o.ono 0.000 o.noo 

979.400 
0.000 
0.000 

ET 0.000 ?.100 1.100 1.100 1.100 1.1no 2090.000 2141.000 

XI 
NC 

32.800 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
.300 

150.000 
.500 

250.ono 
0.000 

2on.ooo 
0.000 

0.000 
0.000 

0.000 

0.000 
0 • 000 

PA-G~ l 

20.1..L...OJlJ 
?.291 • 000 
2791.000 

0.000 
Q..JlJ).Jl 
0.000 
0.000 

0.000 
1645.000 
1982.000 
1 Zt 1 • Q..Q.0 2 1.000 
?303.000 
?790.000 
.<? ...5..5..,._o o .o 

0.000 

0.000 
1. s o cr.lJ"o-
2000.000 
?093-000 
2 lJ}_fa_,._Q00 
2150.000 
2391 • 000 
?Rn8 • 000 
~2~0_0 

0.000 
0.000 
0.000 

0.000 
0.000 
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Xl 32.900 39.000 2000.000 ?024.000 33.000 200.000 72 • 000 .906 0 • 000 0 • 000 
GR 972.800 1056.000 968.900 1152.000 967.000 1200.000 '163.800 1302.000 QAJ.700 1400.000 

-g~-~-it-i~~i-8--l~-~~-8-8-8- --~t1~g}8---1ii-t.-&8-8-·-- it~:igg 1tZt 8£-& --- ~~}:¾88 ---1li-Wo-8:i----~~•~7~gg - ~}g~~~g~:---
GR 952 • 800 2008.000 952.900 2010.000 953.000 2014.000 952.900 2016-000 '152•800 2019 • 000 
GR 953.000 2022,000 953.000 2024.000 961,000 2024.000 960.500 ?075.000 900°800 ?106,000 
GR 960.800 2209.000 961.100 2312.000 __ 961.400 2420 0()0 961.900 25SL 000 96?.JOO ?6S3 oo_o,,, _______ _ 

-. c,R 962.ircro~Ts:r;-ooo 96T;"tfou ?8-sr.crOll c,1,5;-roo --2,i6·2:·o·oo:.----%""e.ro·o 3·<:rf->75:floo 96T-<foo 3?-m70-(l7 
GR 966.700 3317.000 967.000 3416.000 '167.600 3517.000 967.ROO 3622.000 0 • 000 0.000 
QT 5.000 196.ooo 262.000 302.000 436.ooo 302.ono 0.000 0.000 0.000 0.000 

· ·•· ~~------~-:-8-88---- --};8·8~ - -- - 3: 8-8-6· -· - --~~8-8-8- · ··· rg: g~g- · 2: gg g · ·- ,8: gg g -· -&-: 8-8-8 -qr;~: g.g.g,---,rs-~: B-~8----

--~------------....,...--------------
-------- __ , __ _ -----· ~------ . - - ---- --- - - . --- - ------------------------ -----
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---------------------------------------- --
RRIDGE SECTION OIUPSTkEAM FACE MCCAIN RD) 

£.,1s--_ _,_;i,,_1 o o ;3 9 • O_Q,_Q. 2 o o o • o o o .? o ;;: 6• o gJJ _;ic.9_._o_o_o ___ fin._._JlJl_O ______ ;; WJJ Q ___ ______,.3__0 6 Q • o o o o • o o o 
X2 0 .. 000 0.000 1,,000 .O () 0.000 0,000 0.000 0,000 .906 0,000 
BT 41.000 1056,0oo 972.eoo 0.000 11s2.ooo 968.900 0.000 1200.000 967.ooo 0.000 
BT 1302.000 963.800 0.000 1400.000 9bl.700 0.000 149R.OOO 96J.[OO 0.000 JS98 • 000 
PT 960 .. fiO O _ .. 0. 000 ___l 69Q,, 000 960. 70Q __ ~. Q_. 000 __ 795._. f)0()~ __ 9n0. 700,_ __ ~fL,_OOO -1.900. ooo '1.nO. on 

-i-ir o.:oo(r--rcrsu--:-oci-o -g1oo-.~9-oo 0.1,oll 200·0:-0-00 -.:r61.ooo 952-:-,roo 2000.000 961.000 1153."-'9-¥-0,¥-0-------~ 
BT 2002 .. 000 961,000 956.900 2005.000 961,000 957,900 2008,000 96!.000 956,900 2010,000 
8T 961.000 953,900 2010.000 961.000 952,700 2014,000 961.000 952.700 2014,000 961,000 
BT 953.900 z0!6,000 961.000 __ 956,900 ?J)J9,000, ___ 26! ,000r-_..,.,957.900 ?_02,',000 961,100 956,900 

---;.;1;1,....r-----z~;-000 9"67.--:-roo 953,:-guo ?<f'c4.1Hfl 9-6:r:-i-oo ~r,-3;£,00 20,-s--:-000--- 961,1:;oo 0.000 ?1:lio:o---o;r----------eT 960.eoo 0.000 2209.ooo 960.8on 0.000 2312.000 961.1no o.oon 2420.000 961.40n 
, RT 0.000 2551.000 961.900 o.oon ?fSJ.ooo 962.100 0.000 21s3.oon 962.eoo o.ono 

---t<t 2~-~J;~;-888 96il~-Z-£-8-·--3-3-r~~~g-gg ?}~-~~8{}-- -~66:-A88 -- ·J41i:888-----3%f~-:-8&-8-----~n~tg 351 ~-:%8-fl 3~;~1:}a-B~---------
RT 0.000 3622.000 967,800 0.000 0.000 0,000 0.000 0.000 0,000 0.000 
GR 972.,aoo 1056,000 968,900 1152.000 967.ooo 1200.ono 963,POO 1302.noo 963.500 1406,000 
Gl-l 96 I• ULH~9Jh_O.JL0,___9fl_Q___,c_Q_Q_O __ ~j)() 'l._q_O__.J.JLQ ____ ~ 6.9_6__,._() 0 O 91'>0 • 70!l__~l~5, 00 O 960 • 6 QO J 90 O • Q 00 
Gk 960.90 !9RO.OOO 961,000 2000.m1 Q52.900 2000·.ooo 952.400 2002.000 952.000 ?005 • 000 
GH 952.400 2008.000 952,700 2010.000 952-700 2014.000 9S2.700 2016.000 q52.AOO 2019,000 
GR 953 • 000 2022.000 953,400 2024.000 961,000 2024,000 960.500 2075,000 960.800 ?106-000 

__(ip __ __,,9fl.,0-'._80j)___22 09. 0 0 0 -'t_liL~LO of--_-!?_3 L2_._0_0_(l __ ·_2.{iJ_._"±..Q_0 __ 242.Q_._() o_o _____ . _9_6.L_'HLO zc;c; ]___.Jl___llil ____ 9_62 •. L!LO ?f,5..3...J)Jl_(), ________ _ 
GR 962.aoo Z-'r53,ooo 963,900 2e.se.ooo 965,lOO 2962.ono 96f,,JOO 306~;.ooo q~oo 321,9.ono 
Gl-l 966.700 3317.000 967.000 3416.000 967.600 3517,000 967.ROO 3622,000 Q.QOO 0,000 
NC 0.000 0,000 .OSO 0.000 0.000 0,000 0,000 0,000 0.000 0.000 
ET 0 .. 000 7 • !_00 7.100 LJJiJL ____ J'__,.J_QQ 7,JJ1JL__l_~Q.B__.J)Jl0 ____ 2Jl.Z.fl•Jl..O..Q____ 0,000 0.000 

' 

)( 1 33 .. 300 34.000 2000,, 000 
, GR 9_LZ..,J;l O 0 lJLSf>_.J)Jl o 968 ,,9Q_ll 
--GR 961 .. fOO 1498.000 960,,60ll 

GR 956 .. 500 1995.000 956,.900 

2026.000 50,000 50,000 50.000 0.000 0.000 0 • 000 
- 115_?. Q__Ojl ___ 2f,_7_._QJ)_()__ ___ J 2.0_Q., CLO Q. _____ 9_6)_.,_A O 0-_DJ!.?. Q O O 91'.J. "><00 ~ill6. O O 0 
A 1598.000 959,300 1726,(100 95R.500 1795.000 956-700 ]ClOl,000 

2000.000 952.400 2002,000 952,100 200R.OOO 952.500 2010.000 
GR 952 .. 800 2019.000 953,200 ?024.000 957,200 2026.000 959.700 2037.000 959.700 2072,000 
GR 960 .. 800 ~106,000 961.100 
GR 962 ,:-800 75'T.lfoo~;<To-o 
GH 966 .. 700 3317.000 967,000 
ET 0 .. 000 o.ogo 0.000 
NC .. 070 n n n1.,c::. 

, ?312.00() 96G._400 2420.000 961..,__900___?S"i_J ,000 ___ 9_62•100 i"fL'l.__3..._~QJ)_Q 
i 2ss,g-;-01n,- 9Fs. roo zcr6-z.--c1on ____ q_66, ro-o- 3-00~..ooo <t6T.lfi~O :f;'!€97ot!l'i,-----------,....,, 

3416.000 9~7.600 3517.000 967,ROO 3622.000 0.000 0,000 
0.000 0.000 1 .~,oo 0.000 0.000 0.000. 0.000 

•vuv "PJ ,100 .300 o.q_QO 0.000 0.000 0,000 O.QQ() 

XI 33 .. 400 0.000 0.000 0.000 75. 000 75,000 75,000 0.000 0.000 0.000 

~1 33.,500 11.000 2000,000 2026.000 1100.000 1100.000 1100.000 0.000 o.doo 0.000 
GH 964 .. 000 1100.000 960,000 1300.000 959.000 1500.000 958.700 1795.000 958,000 1900,000 

-~;--~~-j~~~-~g-~~~-8-88 ~~~~-~-8--~-~~-~8-8{1

-1 - ---i§}:-1-8-~------~-~8-~:gg~ -- -~~§:£8-g---~~-Mf:ggg ~~~}2-->~!-bZ:8-H-g---------
GR 960,700 3000.000 964.ooo 3300.000 0.000 o.ono 0.000 0.000 0.000 0.000 
NC .. 010 .oso .050 0.000 0.000 o.c100 0.000 0.000 0.000 0.000 
ET 0 .. 000 7.100 7,100 7.100 .J.:JP__,9 _____ 1_.JJ)O L't.'t5_,_()...Q.Jl-2..QZFl,QQO 0,0J,..,)O,,__ __ • ........,o"".'-'D,-.0""'0'-----------
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------iro1ro113. lfr:12:-~ -----~.....---•-----------~ ----...- ---------~ ......... <; 

--·- - - ····- _.,_~,·· ·--···-~ .. --,-- ............... ,-~ ... - -------------- -.............. , ______ _ 
x1 33,eoo 36,ooo 2000.000 2019.ooo 1920.000 1050.000 1550.000 o.oon 0.000 o.ono 
GR 983,700 697,000 981,000 721 • 000 978 • 600 781,000 978,300 R53,000 969,700 930,000 

r- ~~ ~~~: 28 ~ i-~t: 8-[¾l----~-~~--lf~}:-8-~-8--~ti:1-Bii<L·-+~-Z-!·8 ~&· - -- ---~-~-:-~-8-81--·lt~-t-:-8-8 8 ~g ~Jtw.-8-B-8--
GR 956,300 2000,000, 954.800 2003.0~0 954,800 2007,000 955,?00 2011,000 957 • 400 2019,000 
GR 957,900 2024,000 9'00,300 2033,000 961 • 300 ?.055.000 961,400 213R,OOO 961,8fl0 2272,000 

·--~-~i---~·hl8-8---1-'I-a1: 8-~8,_--~-:-a~ 8 ~'t{;½!-8~-8- -----,~~1-:~-8-8- -- 51~~-: 8-g-g-- · --~-~!-}g-~----~1~f: B-8-*--~~~-~ 8 ~Pot;8ir8---------· 
GR 966,000 3537,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 
NC 0.000 0,000 0,000 ,300 ,500 0,000 0,000 0.000 0 • 000 0 • 000 

----
Xl 33.900 33,000 2004.000 201s.ooo 44.000 44.ono 44.000 ·o.nno 0.000 0.000 
GR 979,900 675.ooo 911.100 131.000 971.bOO RSQ.ono Q67.ooo 971.noo 964,300 1100.ono 

-~~-~~~~8---H-rZ~-8-8-ll--~~%8 ~s-8~-8{}8--------~-~~:~88- -¼~~~-:-gg.g---·- ~~~:~88··---Hr6¾:-8-~-8--~~~~ k-ifJg-;{l-£~----------
GR 955,200 2008,000 955.200 2009.500 955,300 2011.000 955,300 2014.000 955°400 2015,000 
GR 962,500 2015.000 962.500 2020,000 962,600 2050,000 9~?.700 2100,000 962 • 900 ?219.000 

_ GR .... 9.6:L!,20 Q 2).1.~'L\) 00 __ 9(?_3...._600 ?_~8J_,_O_Oll 9.ft3_,__5_0_0 _____ ?7!t.l.• J)Jl_Q __ _2.f,? .,.fl_Q_O 211.9_"1...,..0_Q..O_ 962 • 90 0 :l,~(J_ _______ _ 
, 7i~Clo4.50u 32615,0oli 9'°bS,800 34!-i2o0(!0 ~67-,300 3ti3A,OOO 0,000 0 • 000 0,000 ,f;(fOO 

NC 0.000 0.000 .024 0,000 0,000 0.000 0,000 0,000 0 • 000 0 • 000 
SB 0.000 1.100 2.920 0.000 H,800 0.000 47,500 o.noo 955.100 955.100 

---------------·•------·--· -···· ------------ --
BRIDGE SECTION E<UPSTREAM FACE ROR!NSON RD> 

--+1--~3-t-:-e-8 a 3 5 : 8-&ll---~ : g~-8 2 0 1 b :-8-8-8-- ~--:-8-8-&-----~-s : & ij-- -i 8-!-ll-g & ---,- --8-:JlofHl---!f.-£--8 a a : a-2-ll 
• 8T 31,000 675,000 979.900 0,000 737,000 977,700 0,000 8S9.000 971,600 0,000 

BT 977.000 967.ooo 0.000 1100.000 964 • 300 o.ono 1~29.000 962.900 0.000 1~56 • ono 
--{ T 9 6 ~ :fr-8-8-- -1 8',.g-!-8-g ~--J. t¾~~-8%-· --- --2-6-~~-8------r 15 g: g g g --· -- ).~ !-~ :-~ g g. -- -- ~it ~-8-8- -·-2 ()() -8-!-8-8-8:---'-4-'Pr.1}8-8--_,ci~~-!-}8~,.......-------· 

BT 2001,000 962.500 959.000 2003,000 962 • 500 959.800 2005,500 96?.,500 960,500 ?OQ8,000 
8T 962,500 959,600 2010,000 962,500 958,000 2011,000 962,200 955,AOO ?020,000 Q62 • 500 
BT '0,000 2050,000 962,600 0,000 ~100.000 962,700 0,000 ??19,000 962 • 900 0,000 a, z3r3-;·u-cro--~3«oti 0.000 ;,sar.ooo-- Cffi'.3:7o-u---··· ·o--.:1:ro·o-··";2·r1,r:·0·1ro- i;ri:,-:,-;Sl)l) 0.000 2"A-9""g-,.,.o""o..,,.o--------er 962.000 0.000 3056.ooo 962,900 0.000 3265.ooo 964,500 o.0no 1482.000 965,son 
RT 0.000 3638,ooo 967.300 0.000 0.000 0.000 0.000 0.000 0,000 0.000 
GR 979,900 675,000 977.700 737,000 971,600 859.000 967,000 977,000 964 • 300 ___ 1100,000 

• 
• 

-·--GR'----..62-;9·00·-1z29·;·0·0v···--1t6Z;;--61rn- 1Js-e.·o·uo - 962,600- • 11+05.000-· - - ·9·62:2·00 ---·-r6r2-;;-ooo---csoct;-io·o- rr~·g--;o·oo--

• GR 962,200 1870,000 962.200 1950.000 962,500 2000,000 955,100 ?000.000 955,200 2001,000 
GR 955,400 2004.000 955,100 2oos.5oo 955,soo 2008.000 955.soo ?010.noo 955.aoo 2011.000 

41 

• 
41 

4!t 

GR 962,500 2011.000 962.soo 2020.000· 962,600 2oso.ooor--_962,700 2100.000 962,900 ??.19,ono 
-GR 9637200 23 73,uuo 953-;.11uo 2ss r .ooo -g-fiJ;;·s-o-ir---zT,;:r;tro·(l -9·5·r.crn·o-·---2>l·q~-;o·o-o 962,900 J05"o-ITTfo---------

GH 964.500 326S.OOG 965.800 34&2,000 967,300 3638.ono 0,000 0.000 0,000 0.000 
NC 0.000 0.000 .040 0.000 0.000 0.000 0.000 0.000 0,000 0.000 

__ E_T_ ____ Q.._QQ.9 ____ 7,J00 ________ }_!.-1.Q.0 ________ .1..!L0.0 _ _7,100 .. ?•IQO 196_0._o.99 ___ 2_97_Q.,.Q.Q_()______ 0 • 000 O•_Q!).Q_ ______ _ 

--------------------------------------------- _.,.......,~ --- -- - - ____ ....., ... __ ....... - .. q_ .. -----·-------------·-----
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-----··----··-· ------------- ----·--------------
x1 34,300 34,000 1995.ooo 2016.000 so.ooo 50.ono so.ooo 0.000 0.000 0.000 
GR 983.000 697.000 981,000 721.000 978.600 781.000 978,300 853,000 969,700 930,000 
GR 964,400 1051.000 __ ,963.000 101:!7.000 91;>_2,900 1?29-0no 96<:_,fl._QO l3.,'1_q_,.J)Ot--ffl9f, • 00 l"il2,QOO 

:--'"" GR ·i:i'6<r;,nro-r1,;ro-:ircro lfoo.aoo 1,;so.000 ~iSlf~-1inr--i·<1a-r.-o-rr1r---~-s-A;oo-o rc:rqi;-;,ro • o 2"b711r."olTTi 
GR 955,300 2003.000 955.100 2oos.ooo 955.soo 2011.ono 958,100 2016.000 95. ,800 ?023,ooo 
GR 961.100 2117,000 960.800 2170,000 962,900 2219.000 962,000 2412,00n 963.100 ?444,QOO 

-~--~~-~: $·8-g__:..~~-~: &8-§----~~~-~·8--···"-·-§·~~~-;-8"~ g ~~~: ti-&tJ---· §L-~-~-: 8 8{--,~~-~: &-8-8----~~~-l;-8-~g 9 n fl: 8 8 8 :l l 68-;-~t8-·--------
NC ,070 ,070 ,045 ,100 ,300 0.000 0,000 0,000 Q.000 0,000 
ET 0,000 0.000 o.oOO 0,000 0.000 I ,400 0,000 0,000 0,000 0,000 

XI 
E. T 

34,400 
0,000 ~-- - -· -·~-------------

0.000 
7-100 

0.000 
1.100 

0.000 
7.100 

1n.ooo 
7. 10 0 

10.000 
7,100 

·-·--· -~-----
70,000 

1g~o.ooo 
o.noo 

?113,000 
0,000 
0,000 

0.000 
0.000 

Xl 34.700 29 • 000 2000,000 2031,000 Qf,0,000 933,000 950,000 0,000 0,000 0,000 
G~ 978,800 1410-000 977.900 1456,000 968,100 1608,000 970,SOO l64J.noo 970,800 1691,000 

-------filL_ 964. 30 o 1 7J o ._oo o,__,960. 90 o __ uLa.1._oo .. o,-----c960 ._1 o o _l9_tio,_Qo_Q. ___ 2.s.R...._4JL0_2Jl_os,_,.J1JJJJ,--__,Sl'i6. 4 oo 20 04. o.,,.oo-______ _ 
1,1-1 ~"5'5'".'l+~i!:O 0'"8: !ro o t.J!:>:r,---im-o 2 013. lTTJ o cf5s, 20 o 2 o 1 /\'. o o o 955. ? o o 20 21 • o o o 95 5. 3 o o ;;, o ?7. o o o 
GR 956,400 2031,000 959.600 2041,000 961,100 2137.000 959,400 2215,000 960.000 2269,000 
GR 961.500 2357.000 960.300 ?472,000 900.700 2543,000 9n2,300 2~Ql,000 9h5,200 2799.000 
GR 9t;,7,60o 2951.000 974.400 Jl26,0M 919,100 ::u;s__,ooo,--. 9Bl,A00, __ ,3_?11.o.noo 0.000:---""'o.ooo ________ _ 
E I u.O o o 7, rti o 7. 1 O o --r;:i-v" 7 • l"Ol)____ 7 ,TO"O ,:>(frJ"o'70-«0 ?.Cr3 T.'"Oll 1f';"O-Ol) o.tTTfO 

X 1 ---.. n 3~: ~gg rs2: gR§--23&: 88 § 2~8~8-- ·- --H;a¾}:&&& ·-- -~-~~-g-g.g- ---- -6·0§ :-8-~g~gg 8: 8 88 8~ 
• IIJC o.ono 0.080 0.000 .3oo .soo 0.000 0.000 0.000 0.000 0.000 

• 
• 
• 
• 
• 
• 
• 

·--x1 34,gcro 41:1".-01rn--zo-o-u·;o·mr--;,mr.01rn -·..-Lt·;;cro·o··-- -·44,000 -·- - ·Z14;0·0·0 --o-;o·oo o,olfo o.o-o·o 
GR 978,000 1430,000 974.100 1543,000 971,000 1639.000 970,400 1697,000 968,500 1703.000 
GR 967,900 1730.000 965.100 1797,000 964,600 lAQ?.000 963,700 1894.000 963,400 1902,000 
GR 964,000 1950.000 964.600 2000,000 __ 956.200 2000 • 000 956.100 ?000.500 956,000 ?001,500 _______ , 

-GR ,;r5s-;g<ro 200J:-tnro-o-ss.aoo 2004.01m ~55-;;-nnr·--20·05.01,o·----i:r5s-:-e,rro 200A.soo 95s,:30o ::i-011'7751>0 
Gµ 955,300 2008,000 955.300 2009,000 955,300 2009,500 955,400 2010,500 955,700 2012,000 
GR 9~5.900 2013,000 956,ooo 2014.00o 956.Joo 2015,sno 0 56.100 2016.500 956,lOO 2011.000 
GR 9~ • 600 2011.000 964,200 2020.ooo, __ go4,200 2050.000 963,.~oo 2110.000 963,600 22os.ooo, ________ _ 
t,R 9o., -;;-i;o o 2J 05. o o o 9"53. , o o ;:.1-znre.mro- 9"6J";"B1rn·--.,,-501r.-oo o---g5s-;·..-on--------,,-i<,o·cr.·trn o q66. r o o i?, o o. o trn 
GR 968.900 2800,000 970,500 ?900,000 972,100 3000,000 973,900 3100,000 975,500 3200,000 

--

GR 976,800 3288,000 979,700 3387,000 981,900 3451,000 0,000 0.000 0,000 Q.000 
NC 0.000:---_Q,__(l_QQ ____ .01s 0.090 o.o_oo ___ o._o_o_o o..'Loon __ ~~oo Q • ogo o,oQo 

:----SS o. Ollll ~~ o, o uo 11"~'1l!:i1l u-;u 00 0 ,?.1.>l:i v. uOCi '<l55, 3 o <155. ::mo 

: __ ~ ________ f:1131.Qfil.J!.f~c;_TJ_Q!'Lf <UPSTREAM FACE Se.B_lN.~_f:1fl~O_fl RQ > __ .. ---- ---~----

-----------------------------------------------------------~------ ----.... ----------------------------------------------_, 
------- ---- -··--· --- --·-- ---- - . - - ---- - ----·---------------·----------
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----H"o71 o 113. o7:-l~44. ------------ ---------•-•-• ·- ·---- P,(lq 7 

-Xi 
• BT I BT 

3'5,100 0,000 0.000 0,000 80,000 8-0:-000·-- 80,000 0,000- 0,000 0,000 
46,000 1430,000 978.000 0.000 1543,000 974,100 0.000 1639.000 971,000 0,000 

1697,000 970.400 0.000 1703,000 968,500 0,000 1730.000 967,900 0.000 1797,000 
"'T r-tt, 965_.,_JOO _ O,O!LO JR02__,.J!.Q.O 964,600 0~000 l89't._,OOO _ 96J...7Qn,----.,_.,,"""Q __ .JLO_J) 19P.2,09JL... 9f.i.3.,400 

-~---"-"-o-;-o-Oll-i.'95l)'";lfoo 96i;;, oo o o .-cr--(fr··-2000.-0-0 o -9-€4 ;·Goo· -- ··95°6 .-?.-oo 20 01:i;•rn--o- <J64. eioo -crse---;olloc------~---
2001. soo 964,600 95a.soo 2003.000 964,600 959.sno 2004.000 964.600 959,600 2oos.ooo 

•· BT M' '. BT 
N '.._JU 
~ Bl 

964,600 959,500 2006 .. SOo . 964.600 958,BOO 2001.500 964.600 951,.noo 2008,000 964,600 
,,........_____,9£->,55 __ .._3._QQ_--<~..2.....000 964,.QQO 9_55_ • .J.l)Jl. _____ 2.0_0.2. • ..s.oo .2.64.,.6.0J) __ ---~"i.P-QQO. ?()JJl....5.l)J)_ 9fl4,600 958,ADO 

2012.000 964,600 959,,soo 2013.000 964,600 959,6no 2014,000 964,600 959.~oo 201s.soo 
-,. BT 
:i' BT 
ll BI 
[l BT' 
~~,. RT 

964,600 958.800 2016.500 964,600 95R,OOO 2017,000 964.600 95~.100 2020,000 964,200 
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INTRODUCTION 

This hydraulic analysis report covers calculations 
performed for McCain Drain within the corporate boundary of 
the township of Summit. The reach studied in detail began 
at the west township boundary line and extended about 
10,850 feet upstream. McCain Drain flows in a northwes~erly 
direction in the northwest portion of the township. Selected 
cross sections used in the hydraulic computations were surveyed 
by Commonwealth Associates Inc. in November 1978. In addition 
to field cross-section data, a 7.5 minute series tooocrraohic 
map with 10-foot contour interval, along with a 5-foot contour 
map were used. 

The flows for the 10-year, SO-year, 100-year, and 
500-year recurrence intervals were determined by computer 
analysis using the TR-20 model. The flows were approved by the 
Michigan Department of Natural Resources in a letter dated 
March 24, 1980. 

Analysis of the hydraulic characteristic of the 
flooding source studied in detail was performed by Commonwealth 
Associates Inc. of Jackson, Michigan. The Project Manager was 
V. Danushkodi, P.E . 

METHOD OF ANALYSIS 

Water surface1;!levations of floods of the selected 
recurrence intervals were computed through the use of the 
Corps of Engineers HEC-2 step-backwater computer program. 

VARIABLES AND COEFFICIENTS 

Manning's coefficient of roughness "n" depends on 
several ·factors such as type and amount of vegetation, channel 
configuration and alignment, and channel material, and without 
an in-depth study an "n" value can only be estimated. The 
rh~nnll01 1""nnghnii0~~ T~rt-nl""~ nc:Pri in t-hp hyd1""~11, i ('! .... nrnr,ut;::atinnc: 
were chosen by engineering judgment based on field observations 
and photographs of the surveyed cross sections. Calcuations 
for loss coefficients and coefficients of discharge are 
contained in.Appendix A. 

Mannirig•s·Roughness Coefficients 

For Channel 
For 0,:Jerbank 

\ 

.04 .05 

.06 - .13 

I 
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coefficients for Natural Channels 

Contraction 
Expansion 

0.10 
0.30 

Coefficients for Bridges 

Contraction 
Expansion 

Ratios 

Contraction 
Expansion 

HIGH-WATER MARKS 

0.30 
0.50 

1:1 
1:4 

2 

The only high-water mark for McCain Drain is located 
at M-60 highway. An elevation of 955 was recorded on 
July 5, 1971. This information was obtained from Geoffrey 
Snyder, Jackson County Drain Commissioner. Rainfall data shows 
about 2.78 inches fell in a 24-hour period. In compL1ance · 
with Technical Paper 40, reference 1, that quantity of rainfall 
would correspond to a recurrence interval of less than 10-year 
frequency. The analysis we have made with regards to computed 
water surface elevations~compares favorably with the above 
c=dili=. -

STARTING CONDITIONS 

The starting water surface elevation was specified by 
the slope area method. A starting slope of .00064 feet per feet 
was used. The starting water surface elevation was varied by 
two feet from the slope-area depth to ensure that the water 
surfaces converged.at the downstream limit of the study. A 
copy of the convergence run printout is contained ~11 Appt::u.d~A E. 

SPECIAL PROBLEMS 

There were no special problems associated with this 
study. 
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Cross section 
ID in 

Profile/Table 

A 

B 

C 

D 

E 

F 

G 

H 

I 

CROSS SECTION REFERENCE 

Sec. No. 
in HEC-2 
Program 

30 
30.6 
30.7 
30.8 

30.9 

32.1 
32.3 
32.7 
32.8 
32.9 

33.1 
33.3 
33.4 
33.5 
33.8 
33.9 

34.l 
34.3 
34.4 
34.7 
34.8 
'> A O 
.J~ • .;;J 

35.l 
35.3 
35.8 

35.9 
36.0 
36.1 
36.2 
36.3 
36.8 
36.9 
""1-"7 .n 
:, I • U 

37.1 
37.2 
37.3 

38.0 

Description 

Valley section, downstream limit study 
Valley Section 
Valley Section, Repeated Section 
Valley Section, downstream face 

Downstream Face, M-60 Highway 

Upstream Face, M-60 Highway 
Valley Section 
Valley Section 
Valley Section, Repeated Section 
Bridge Section, downstream face 

Upstream Face 
Valley Section 
Valley Section, Repeated Section 
Valley Section 
Valley section, Bridge Section 
Bridge Section, Downstream Face 

Upstream Face, Robinson Road 
~ Valley Section 

Valley Section, Repeated Section 
Valley Section 
Valley Section, Repeated Section 
Bridge Section, Downstream Face 

Upstream Face, Spring Arbor Road 
Valley Section 
Valley Section 

Bridge section 
Downstream Face 
Upstream Face, Lumen Christi 
l' Upstream 
Valley Section 
Valley Section 
l' Downstream of Bridge 
Downst.reaiu Face 

Upstream Face of Lumen Christi Bridge 
l' Upstream 
Vr111Py ~Action 

Valley Section, End of Detail Study 
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BRIDGE NOTES AND SKETCHES 

Bridge notes and sketches are contained in Appendix B. 

CROSS SECTION PLOTS 

Cross section plots showing floodway delineation 
and approximate 100-year elevation are contained in Appendix C. 

PROFILES 

Copies of the water surface profiles are contained 
in Appendix D. 

MAP 

A copy of the 100-year flood plain and floodway 
showing cross sections is contained in Appendix E. 

COMPUTER BACKWATER RUNS/PRINTOUTS 

The final HEC-II printouts for multi-profile run and 
floodway run along with convergence run are contained in 
Appendix E • 

REFERENCES 

1. U.S. Weather Bureau,,Rainfall Frequency Atlas of United 
States, Technical Paper 40 . 
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CALCULATION SHEET 
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Gilbe~t/Commonwealth 

200 E. Wash1ngt0n Awmue, Jackson. Ml 4920'I 
CALCULATION SHEET 

CLIENT/OWNER ;:/oocl _Jll/5Vt?e,A../Ce 
/r'Jc.. C -'I ,·IA.J b Rt:1 / -V 

5 v,.,,.,, .,.,,,,,, ; z!:- ?; w ,, ~ '7 , . 
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------------------------ .,._ -- . - --- ---....----------------------------------~ 
~U*~~*OO*O*OOOOU*****U~~OO*****~*******i•******~OUO 

HEC2 RELEASE DATED NOV 76 UPDATED APR! 1980 
---r.iERROR CORR - 01, 02, 03, 04 ...,.,,..,------------------------- ___ -------------------------------MO IYITTCATTCfff-::-··~75'2,5"3 , 

OU*~*********~~**~****O*****************OOU~OU~*** 

MC CAIN DRAIN 

SUMMARY PRINTOUT TABLE ISO 

SECNO xcrn--
30,000 2100.00 0,00 0.00 9~0-20 234,00 954.7~ 0,00 954,RO 8.9A 1,78 2S4.43 78.16 

-----
3 g : 8 8-8---~-l-8 g: g 8 R : ~ g . 8 : 8 g ~1}8 : ~~-- J}~:-g-g. --- -~~~:-}~ --- g~ g-g--l§~--;-'.;~:---....,~i-':,_,~""i,;.._ ---l:-}~""'---~""~~~3--l-}£: }4-.-----. 
30.000 2100.00 o.oo o.oo 950,20 520.00 956.[0 o.oo 956,13 5.74 ].83 740,26 2)7.03 

---'.l-8: ~8-8--1~~~8-8- ----- 8! 8-8---%!-8fi-- -4si:-£g---- -~·tt~gg. --- ~~t:-Z-~---- --8 :-8~---~~g:~:---~g: i,..,2~---l,..·-!-~tl i;-~-6: ~-~-1-~~: ~A,,,_ __ _ 
30,600 1725,00 O.QQ 0.00 951,00 360.00 956,61 0,00 956.64 6,07 1,69 494,ll 146.Jl 
30.600 1125.00 o.oo o.oo 951.00 520.00 957,14 o.oo 957.18 6.40 1.90 646.27 205.ss 

·r.,oo 315.oo o.oo o.oo tJ5r.-()()-- 231+.-Cfcr· · -·9s't>-;-:ro-··-o·.1ro---9'5673S s.o4 1.e3 1911.16 s2·.i:;2---
30.100 375,00 0,00 0,00 9~1.00 312,00 9S6.67 O.OO 956.73 9.11 2,10 241.15 103•1~ 
30,700 375.00 0,00 0,00 9SJ,OO 360,00 9S6.A7 O.OO 956,94 9,72 2,24 263.82 115.4. 

____ _.,3""'0.700 375.00 __ 0,0Q_ ___ 0.00 9Sl,..QQ._ ___ 5_~0.QO_ 957,4? _______ 0_.00 ____ 957,51 __ 11,70 ?,fi9 321'>.61 15?.•!1.'?.. __ _ 

30.800 139.00 0,00 O.OO 950,80 234,00 956,39 O.OO 956,44 5.50 [.A2 165.99 99.RJ 
30,800 139.00 0,00 0.00 950.80 312,00 956,78 O.OO 956,R4 7,?.7 2•21 IA3.02 115.72 

_____ 30,800 139.00 0,00 0.00 950,RO 360.00 956.99 0.00 957,07 8,34 ?.,44 192.]7 l24.A4 
-c,;;-g-ao r3'T.ll11 .oo o.oo 9so.1:<o 52tJ.1:rQ---gs,.·sF---·o-;o·o--957.69 11.1rs 3.rz 211.95 1'51-'.""fl"'"......---

30.900 62,00 0,00 0.00 950.RO 234.00 956.40 Q.OO 956,57 2R.fi9 3,25 7).R9 43.~9 
30,900 ___ b2.00 0.00 0,00 950.80 312,00 9S6,7R 0,00 957.03 4J.R7 4,04 77.~0 4Ao?2 

- -- ---3u·;91ro- ·5"2-;-0·0--·- ·- a-;-cru· ------·o·;·ou-~-9scr;·ITTl-- 36·o. o o · 956. 9P ·o·; oo ·· 957; 29~-- - s·o-;c; ... 5----4-. s-11·-- R0"';'ffo --- s·•-;-Ft; __ _ 
30.900 62.00 o.oo o.oo 950.80 520.00 957.51 o.oo 95R.06 82.S9 s.94 R7.49 57.??. 

32,100 188.00 960,30 957.50 950,RO 234,00 956.42 0.00 956,57 2,15 3,10 75.54 J59.F7 
-----2-;;T()·o IBcr.'OO 960-;-:ro---gST.:"so 950.au-712;0·0·--· 95'67ff?'- -;;-011---9'57-;;os 3. 1c-.----3.ss BJ. rrr-rrs-;-·"qr4---

32.100 188.00 960,30 957.50 950,80 360°00 957.03 0,00 957.3? 3.79 4o2R R4ol0 184.R2 
32.100 188,00 960,30 957.50 950°80 520,00 95R,31 0,00 95R.73 4,68 5.QR 102o3R 240.44 

· ----·32-;;Too------47-.·•-o- · ·o·.-oo·• ··o·;oo·- -950;9u · 212.00 956·.515 ·o.·olT· · 9SA.-6?··----s;c,5 1--:--c,1---Ts-o--;·.c, p;g-;·µ7 
32.300 42.00 0,00 o.oo 950.90 283.00 957.05 o.oo 957,12 f,.33 2.21 190.97 112,46 
32.300 42.00 o.oo 0.00 950.90 326,00 957.33 0,00 957,40 6,5R 2.34 2Jf.91 127,09 
32.300 42.00 o.oo o.oo 950.90 471.00 __ 95A_.AO o.o.o~--- 95R,R5 3.90 2.13 415.]R 23R,A5 

- ----- --- ----- --- ---------- -- ~ - - --- -- --- - - -- - -- -- ----- ___ ....._ - ------------------
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• 
i -·illi710113. crr:12.44. --- .. ---· .. ---- -· -·-· -· - --------·-------------. II. E'. 14 -•-'-r-' SECNO XLCt-< ELTKD ELL( F.LMTN --~o,_ _________ c,.,sF"L. __ ~c=RI.!!Lc;, ____ r"-"'G-__ _,,_1,,_,oKc:..*c..S"-----'v,.,,c'-'-H-'----.m:"-'-"--ARF.11 

M 
N 

u 
z 

• 
• 
:• ~ 
0 
~ ~-~ 

o.oo o.oo 951.B0 
o.oo o.oo Q51.BO 
o.oo o.oo 951.80 
(f;l/0 o.oo 451-:-ITTl 

32.100 1000.00 212.00 957.14 o.oo 957.21 6.20 2.23 
32.700 1000.00 283.00 957.AA O.QO 957.75 6.23 2.41 

____ .;a:3.;2.!.".!.,.7~0:0 1000.00 __ ,326.00 9S7.9n o.oQ 95R.03 6.01 ?.4f, 
J2. 100--nroo.oo 4-:rr;1Jo 9c;·9:-nr--r.oo q5-ei-;;-;:,-2 3.4s 2.1z. 
32.aoo 200.00 o.oo o.oo 951.80 212.00 957.?.6 n.oo 957.33 s.94 2.3J 

----~32.aoo 200.00 o.oo o.oo 951.80 2s3.oo 9c;7.19 __ ~0.on __ ~957.s9 ___ ~7~-~n~1~-~2.1~ ~-:-ITTJo 2011-;u- o-;o-o o.oo q51.ao 326:-0·0··-·9,,e~-07· 0:-0-0 9"91oT9 1.r:.;1 z.9_, 
32.800 200.00 O.OO 0,00 951.80 471.00 959.2? O.OO 95q,35 6.87 3olA 

- ____ 32.900 12.00 o.oq o.oo 9s2.on 212.00 9"J • .,_? o.oo 9c::7.19 1.sc; 2,_L,1 
-2-;-900 r,>;on o.oo o.oo 9..,·2-:-01r-2·fi3·;00 9,;7--;-J'ii:. o.oo--91;~n 9.'72 ;, s, 

32.900 72,00 Q.OO 0,00 952.00 326,00 9"iR.l4 Q.QO 9$8,26 11,05 2,7A 

14 I. 41 
199.4A 
238.37 
465.rl'i 

l!'A,35 
J~~-On l -:27, 
2n9.97 

99.<;f 
11'1727 
ll7,3R 
142.QA 

-' 

.n1K 
85. 1 7 

113.•A 
132,Q3 
253. r-i', 

86-qq 
JOn.73 
11/'l,46 
179,72 

~~7 9 • 1~1 
98.07 

l?.A.P,S 
0 
m ~- 32.900 ___ 12.oo o.oo o.oo q52.on 471.00 959.ZR o.oo 959.45 13,16 3.31 

- ---3·3-;-cCfo s-o.o o ----960. 60---· 9s1~91> --9s2. !Jo··-·· 196 ;o o -- --95·1~ 34 · · ·-· - ·o :·o o-- ·-·951. 46 13. 16 2. 1s 
33.100 50.00 960.60 9S7.90 952 • 00 262.00 958.1?. 0.00 9SR,19 2.74 2.2n 

70:2.5 54.03 ___ 

0 

" 
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• 
• 
• 
• 
• 
• 
• 
• 
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33.100 50.00 960.60 9S7.90 952.00 302.00 9o;R.so o.oo 953.59 3.00 2.31 
33,100 so.oo 960.60 957.90 952,00 43_Q..,_0_0 ____ 9-f,j)_._10 o.oo 9n2.1Q..,,w2;.;Jc.... __ _..Jc.•..1.)...r.7 ___ t;..2.._.i;,_0 uB __ '-'JJ',,!.:~-

119.1S 15R.15 
1?7.nl 174.?9 
l(;ii;!,?tL. ?.?t?t • e ~ 

33 • 300 so.oo o.oo o.og q~2.10 196.oo 957,49 o.oo q51.52 3.16 1.39 
33.300 50.00 o.oo O.O QS2,10 262.0D 958.20 o.oo q5p.23 3.02 1.37 

-----::3 3 • 3 0 0: ___ 5,,__0 • 0.0;;. __ ---:0 • 0 O;_ __ ;_c.O ,e.:• o~o,.___.,:;9 5 2. l O 3 0 2 • 0 0 9"> A • n n O .Jl O 9 5 R..0.? ? • 7 o ___ ..,Jl..,.c,,3~f.;_~ ·3-;:ro1J u.ir rr.o-a o • o o q s-r.1 o <.31,-;-cro- ---9 6 o-. -,,-i.· ---o-. o o~--91,-0 • 2 s-r:-53 1 • 2 2 

2no.1s 101.ns 
2R5,RO 150,fl4 
3.1~c;o t8~•~3 ST ,07 35. 

33.400 75,00 O.OO 0.00 Q52.10 l9n.OO 957.52 O.QQ q57,54 2,R7 1.36 
____ 33.400 75.oo ___ o.oo n.oo 952.10 262.00 9c;s.23 o.on 95B,2~4 ___ 

4
2~-~1~1 ___ 

1
1 ~

7
P_ 

:r:r;-i.oo 75:-0"0 o-;oo o.oo Q"57.Jo :r0c:on···--9.,,r-;;-62 o.oo q5·~f,4 1. rs 
33,400 75,oo o.oo o.oo 952.10 436.00 9n0.2n o.oo 9n0,?6 • 64 ,SR 

229.<;2 115-70 
3n8.26 180,?4 
4fi(l.5H' c2-ir.rr 

1015.73 543.04 

-----::3.3.500 1100.00 0.00;...---;;.:o •. o;;.o;;..-_-,;9,-F~-::3.oo 196.on 957.91, __ o.oo q57.~ 4,73 1.r,9 :i-;s-oo--rnnr;;1Jo o.oo o.oo q53-;o·u-c67~-cro-···-95ff;s2 -7r;;-o' ... n--~q~A--;-,r, 4,02 r;,r 
33,500 1100,00 0,00 0.00 953.00 30?..00 95R.R5 O.OO 95R,R8 2,71 l,L.f, 
33,SOO 1100.00 o.oo o.oo QS3,00 43n.oo 9n0.30 o.oo 9n0,30 ,26 .53 

1:io.01 90-13 
294. q<; 130"77 
559.47 183,L.f, 

?5AQ.59 854,49 
T.1.100 I:>51r.lJ"O- 0. 00 0. 00 <:f51l, 80 190.0U--------.;c;-9";1:rcr O. rm 5r.7,..,.gr----rt""6-."'o,.l----,-?-.hz-µo------i:n::--nr-

33. 8QO 1550.00 o.oo o.oo 954.80 26?..oo 959.59 o.oo 959.12 11.43 3.os 
33,800 1550.00 0.00 0,00 9$4.80 302.00 959.6A 0 • 00 959,82 2}.72 3.45 

____ _,,3c,e3_,_ • .:::.B.:,__0:,..0 _ _,1,..,S:.:5c..=0..o•-=.0.e.O __ __,o:.;:.c.,Oc,,:O ___ o,c.:.,_,Oc..:Oc...... __ q.:::.5..c.4.:..• A'"-0'"--- 436, 0 0 ',f,Q, 2(, 0. 0 0 960, 51 27 • 3/\ 4 • 25 

H5.::w 4R.09 
10 I. 93 · 62, 76 
104.?5 n4,79 
124, 10 83,3? 

33.900 44.00 o.oo o.oo 955.10 196,00 9c::9.11 o.oo q59.44 78.91 4,59 
33.900 44,00 0,00 0,00 Q~5.l0 262-00 9"i9.58 0,00 960,04 103.27 5,4R 

---~33,900 44.QO o.oo o.oo 955.10-~302.oo 959.6_~1 ___ 0.oo __ q60.2~,4--~132.s2 6.2~4 __ _ 
33--;·0ro~o 44.oo o.oo u.ou qs-s-:-i:o 436.oo ---·w-0.14 0.011 Q61-:1s 21f$.47 A.6P 

42.71 22.n6 
47.Rl 25,78 
48.43 26,?3 
S-3~~ 

34.100 40,00 962.20 9bO.so 955.10 196.oo 9~9.2A o.on 959.75 36.nn 5.4~ 

3~: H}8- 46"!-8-2-----i¾~~'--~~ :·o<..~
0"-o-··1~~+-g-.--~&~ :88 · · ~~~:-~-!- -----8~-g~ .. --it-2-:-g~----1-4: ~,.,~~---'9: ~4 

34.100 46.00 962.20 960.50 955 • 10 436.00 96l.5Q O.OO 962,25 27,04 6,50 

35,RA 3?.,J7 
18,77 3J,Q2 
3·9721--3·3-;;-ti·o 
67.04 83,A4 
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u.,...w AO~&\ ,QlK 

so.on so.oo 
;.j0.00 so.oo 

n.oo o.oo 955,10 196,00 959,BA o,oo 959,93 6,71 
0,00 0,00 955,10 262,00 91',0,7I 0,00 960,77 4,1;6 

8: ~ 8 8: ~8 ~-~"!-t¾7""'-¾~~: ~8-----~-~-:·}~ ---- --~:-~~----~tt:-H ~: ~9----'~ 
?.. ?.6 11B,A7 75,1',6 • 2,15 199,42 121 ,38 
1,. l 3 244,15 149,t:;7 
2-:-0 4 :TT\'7,4R 262--;-r;r--: 

70.00 0,00 O.OO 955.10 196.00 9~9,92 0,00 959,9R 7.nl 2. 16 123,49 71. n5 
,. 

IQ.....Q..O_ 
70,00 
10.00 

O.Oo _ 0,00 955. lQ 26.?JOO ,_ 960JWfi __ .J)....Jl..O 960,Rl :i....16 , 
0,00 0,00 95~10 302,0lJ" 9nl.J6 0,00 961,20 4-;p:1 · 
o.oo o.oo 955,10 436,00 9n2,47 o.oo 962,48 1.~6 

z...JL"< ? l 7 • B 1:L_l.l~ • l:i 
1. 93 2 ~~ l 4 , c; 2 
1,37 824.46 349,'.10 

5150,QQ 
950,00 
950,00 
950,00 

000.00 

.. _.........;------'J--"-'k-r----9-~'i_._2J) 19,f,..,_Q..0 9.n.0...._2..9 ____ -'Q,JJQ 9f;,Q..t3l l ,91 1.22 2~0. 
- 9::,::i,20 262,00 C,fiJ,O?- 0,00 !:l1,1,04 1,32 ' ·~ 7

''~ 

9:,5.20 302.00 9nl.JR o.nn 961,39 1,16 
9:,5,20 436,00 ~62,57 0,00 96~,SR __ ,1,1,. 

o.oo ~o-.o~o,,....._~9=55,20·-p,Ei",o-o---<ii'i-0~·41---·· o.oo 960;44 2,4<+ 

1.22 2~0.53 l!±J,A't_ 
l. l 5 443,3R 2?3,0'l 
1.10 562,?l ?.80,73 

,94 95A,39 537,"6 
' ............... ---......: 

l , 3'> 150,37 125,36 
600,00 o.oo o.oo q55,20 262.00 961,12 a.no 961,16 2.79 1,56 173,PO 156,Q3 
600,00 0,00 0.00 955,20 302,00 9nl,46 0.00 961,51 3,05 1,69 l"-5, 16 173,()4 
600, QJL_ -~n_.Jl..Q ___ o_,,,..OJL.__<t.~'i....2 .. o ___ 't.3_fi..,_OJL. __ 9Ji.?,,_,._1 ___ Q,Jl o __ ,9..f,.i:'.,.f, 7 J. 6P 2.,,., , , 2..• Q !± 2? .,Z..~...2..,.il_ 

44, 00 
44, 00 
44.09...._ 
'2j"4,"" !JO -

o.oo o.oo 9!:,5,30 15R,OO 960,41 a.on 960,47 A,05 
a.on o.oo 955,30 ?36,00 9nl,ll o.nn 961,21 l?.17 

__ _JL.,_Q.JJ --R--,-~ 0 9.~2.!..3J)_~_ 2.<l!'t,.O (l_ 9f,J.P.4~- ........ JL.,_OJ1.-.• ,.~.f,J_,_i,_R 1"; • 19 3, Q-, 
0,00 ,,,,,0 9c,5,30 4t\4,0(I 9/,2,54 O,Ofl -,6?.,81 26,61 ' '" '' 

1,99 79,42 55,70 
?.,c;q 9 I , I 3 67,f-5 
3,QA 9f-.,76 ~3......'iil 4,19 l J 5, 44 3,P?. 

80,00 
80,00 "B'U71nr-
80.00 

963,40 959,60 955,30 158,00 9n0,60 0.00 960,1\6 ,RO 

-~• :~8 ~g~:~8 -~f:-~-~--.,~~-~!-~-8 ~~{~r~· ··8~8i5-· -~~~:~{ ~-:~~ I 

963,40 959.60 955,30 484.00 9n3,n? o.on 91,3,R2 1,97 

l. 92 P.2,47 176,?8 
?.,,Q 98,94 ~3 2. n 109,48 • -g 
3,61 155,56 344,c;3 

50,00 
:;"O ~ ·o·o--
50,00 
50,00 

0,00 o.oo 954,20 158,00 91',0,66 0,00 96Q,f,7 ,48 • , , 
-----.-.o...=,-;;au ·::1:ro---·-gs-1;:-,·21'.l--·c:r6-;·crrr- .. 9f.i"r;is1----o ;o·o ---ql:iT-.·os .--i:;2 q 1 

a.on o.oo 954.20 296,00 962,32 o.oo 91,?.34 ,S3 
0,00 0,00 954,20 484,00 9n3,86 0,00 9/,J,AP ,61 

,79 
'.ffi® : f ~~'~i : ~7 

• q 1 
,9P 41;9,?9 405,44 

l , IR 6S7. ?4 621 ·"'8 
490,00 J. o o o. o o ,;rs1.1-;-ru--rS"Fr.·cro--i;,E>1r:.r ()-,. --·o·;-o·~--9"6o. r2 1; rs r 111 , ,. ,. "' , , 0 e: t ,I 11 144.)6 1 19, ",6 
490,00 
49~,00 
49 ,00 _____ 

o.oo o.no 954,70 .?36.oo 9h!,70 o.oo 961,7?. 1.34 
o.oo o.oo 9S4,70 296,00 9~?.Jn o.oo 9n2,37 ,99 

__ 0,00 9.,,..Q.Q._-2_54.'!.7Ji 41:l4•00 9r.J~_9Q_ _O_._Q.O _J_i;L'.h'tQ.....___ ,::lfi 

1 , 13 3(1?.,",6 
1. Oli 471,,, 20 • u, 1201 ,'iR 

36,00 o.oo a.no 955,10 15e.oo 9A0,6n o.oo 960,7R lA.02 2,87 c;i;. 1 n 
36,00 0,00 0.00 955,10 23h,00 9nJ,69 0,00 961,76 10,45 2,59 174.47 
36,00 

-:TT,;lf(J'" 
_ o..!-oo o,oo.---.955, 10

1 

_ ___,;;96.!Lo.0 ___ 9_,.,~~3_c; o.o_o ___ 96.?_,_3.? 4,97 , 1.9? -----iH(l• JR 
7i, IT"O 7r.1f1 9"'5"'57[0 4g-,:;. O O 9 n:h 9r o, o o 9"~1 .-Sil ::;::>9 l 1--;-i,r· r.19 

3n,OOO 1,00 960,80 958,00 955,10 }SR,00 

-------l~:8·8-g·-·- --t:-88 ---l~~:Jg·-- ~~g:-8-8--· ---i•§~! tt · ~~~:8~ 
36,000 1,00 960.80 958.00 955.10 484,00 

9no.20 
9nl,AP 
9E>Z:37 
9n3.90 

957,SS Q61,?S 317,P3 
·- ·00,000 ___ 996~•.7.97 4.i_._45 ___ , 

• 0 6r.. 3 .• ~ 

R,24 l 9. l 7 
h§'j ~ij;-:-g 6 1 • -

0,00 963,91 l,nB .93 88"',20 

203.o:;1 
297,?6 
811,19 

39,48 
73,00 

¼~?,74 
-~5 

A,M, 
33, c:;I', 
ff<;f;",7 

373,86 
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-----i2-S1[CNO _XLCH ELTf.:0 ELL(' ELMIN _Q __________ c;\•t~L ___ <:_~I..!i.,S EG ,Q.,-5 .~ .. 1 nk'.UC \tr-1.-1 ARE~ •QlK 
3b.lOO 41.oo 960.80 958.oo 955.10 15a.oo 961.71 n.oo 961.76 
36.100 41.00 960.80 958.00 955.10, 236.00 961.RA a.no 961.92 

-----,,i.5g-:-t-88 tl:88 ~-~:~-fr ~~-:88 ~~-:-{-g:--~-~-:gg ~~-~itl-----{½~,---~j:~t'--~ 
19.40 2.12 144.70 35.P7 
25.RS 2.54 177,63 46.42 

9. R~c; ~05.26 94,49 
l • 6 • 2 9 o • c; 2 -n'il."'<:J 

36.200 1.00 o.oo o.oo 955.10 lSR.oo 961.71 a.on 9fl.76 
____ __,J£._,2JJ_Q_____ _ __,._. o o o_._Q.Q ____ _o_,_o o g :;i5.,_i.0_ __ -2;_3.Ji_._QJL ____ _g fl _ • .BJ' ___ n _._oJ) ____ 't.6..L._'f.3•---+s.· -,,!,+---' 

36.200 1.00 o.oo o.oo 955.10 296.oo 962.41 n.on 962.44 • ~-
36.200 1.00 o.oo o.oo 955.10 484.00 963.91 o.oo 963.91 

4.?4 l • f', n lRS,56 76.70 ., ., ' ::, • 2] 21 'i,...Rji_..B]..,_ 1g 
'+o:)'+ 1.84 344.71 138.9 
1.2A l ol? 928,A4 42A,17 

____ _,t,_,_3_00 50 ,..JLO ____ Q.._O_Q O ,_QO 9_56_._3_n __ l5}t._OJL __ 9_6l,.-7.1 o_. o_o ___ 2£J._. 78 l. 0, 
36.300 50.00 O.DO 0.00 956.30 2Jn.OO 961,93 O.OO 961.95 ' nn 

36.300 50,00 0.00 0.00 9~(1.30 296.00 9b2o43 O.OO 9f?..4S 
36.300 50.00 o.oo o.oo 956,30 484.00 963.91 o.oo 963.9? 

' nL .. , 20 25..c,_J_l'l I s:,_._4-2 
l • ~V }.24 294,37 171,19 
J.47 l • 1 R 44 l , 24 244,4A 
.44 .78 1455,52 713.f-.() 

--'.36:·iroo fso-.oo- - --o-.oo _____ o---:-01r·- -956-;30 15I1:o·o•- --961~7A-· - ·o:oo··-- 961-110 
36.800 150,DO 0.00 0.00 956.30 2Jn.OO 961.96 0.00 961.9A 
36,800 150,00 0.00 0.00 956.30 296.00 96?.46 0.00 962.47 
J6,80o 150.00 n.oo o.oo 956.30 484._o_o ____ 't.f_::i..._9? a.no 96.J_,_22 -~ 

l,04 :1fg 259,69 1ss:11r--
l • 82 I. 22 3<11.48 174.73 
].44 1.11 445.:,9 246.57 

;, -, 
-· 7 7 ) 465-~;:j 739,63 

36.900 50.00 0.00 0.00 955,10 158.00 961.79 0.00 961.Al 
36.900 50.00 o.oo o.oo 955.10 236.oo 961.97 o.on 962.01 

._ ___ -;36,900 50,00 0,00 0.00 955,10 29~00 962046, ___ 0,00 9h?.49~~----+-
~00 so-:-o· -o.oo o.oo cJs-s-;rcr--<+1'4.o-o-----96-3-;-9·2 -0-:-00 cJr,3--;-q-3 

3 • 8P 1. 60 196.05 80,?5 
f,. 2? ?.06 216. l l 94. ,<.J 
;. 0 3 

~f' 3A0,95 14~.7? 
l • 22 g 9 S 5 :s·r--·4J~9' 

37.000 1.00 960.80 958.30 955.10 ISA.on 961.79 o.oo 961,Al 
37.000 1,00 960.80 958.30 955,10 236.QO 9hl.9A ___ 0.00.--_96?.0l iu•-~ 

-----;;-.;-;mio 1.-00 <Tti--u--;-cro 9SA.JO cJS':>on;--2'9·6-;;c:n:r·- ·-9f.T.47 o-;;-oa Q6c.49 ° 10 • 

37.000 l.oo 960.80 958.30 9$5.10 484.QO 9f.3.9? o.oo 963.93 

14,38 l. 92 160.05 41. 6h 
1 Q _ 1, 1-. ?,26 199,65 54.9? 
q. J, 71 7~ 323. i',9 nr:r;;-1.:; 
1.59 .92 90$.1;0 383.48 

37.100 40.50 960.80 958.JO 955.10 15A.QO 961.85 O.OQ 961.87 11,92, ___ ~1.77 l7?.l0 -~5.76 
3;-;-roo-----i;-o-;s-o-·--1;r6{f ;so-- ·95s-.-3u--cJss;; 1 o· - -236. ·oo· - 962. o s- - --- ·a .-o·o - -9-6·2 .-n-P--14"755· 2. 02; 2T<r:-n q-----01'-. :A6 __ _ 
31.100 40.so 900.80 958.30 955.10 296.oo 962.51 a.on 962.52 1.56 1.6n 333.14 107.f.6 
37.100 40,50 960.80 958.30 9$5.10 484.QO 963.93 O.OO 963.94 1.57 .91 911.47 385.79 

--q55.10 ----T:>1r;;o-o----9-6·1-.1>c;---~o.tlll 96l,A7 3.50 1.s;r- 20A.14 a...-z.r---
9$5.10 236.QO 96?.05 O.OO 962,08 5,37 1,93 255.08 101.Al 

T;-;!{fO r:1r o.o-o o.oo 
37.200 1.00 o.oo o.oo 
37.200 1. OD o.oo o.oo 
_37.20Q 1 • Q 0 O.J)ll 

955,10 246.QO 9f.2.50 Q.OO 962,53 '3,R2 1,7) 373,25 151,17 
v,v., 955.lJ) ___ --'±.f:<+_._o_g __ -2J,;l.,_9..1 ____ .Jl..._QJL __ 9_r,3,94 1.20 1.05 962.49 441.4t;, (\ (\ I'\ 

955,lO 158.oo 96J.R6 a.on 961.90 4,n8 1.11 l44,R2 73.n6 37.300 50.QO o.oo o.oo 
37,300 50.00 o.oo o.oo 955,10 236.QO 962.07 Q.00 962.13 7.98 ?.3f', 165.71 83.~5 

J '!!,_$__. LQ___2._9_6_._o_o ______ 't_h.2..-5 L__O..,_QO St.f,2., 57 7. ?4 2, 3~ 2 !.J....2.:_J__J IQ. Q n 
' 9-SS,10 484.00 963.92 0.00 96'.r:9i 4,93 2,20 351.96 2~1~7~.~9~9---, 

J_J...,_::i.._QJ] s. Q_,._o D O,QQ Q_._Q_ A 

37,300 50.00 o.oo O.Ou 

38,000 1375,00 o.oo o.oo 
- ---- -l~: 8-8-g-- -ti~§: gg --- ---8-: g-g-- ---~:8-8--

38. a a a 1375.00 o.oo o.oo 

957.75 158,00 
957. 75 23(:,. 00 957.75 ____ 296.QO .. 
9-!)7,75 484.00 

------------------------------------------- -·--

- -· -- -- ---- -----

962.30 
962.h? 
962.96 
9f,4. 14 

o.oo 
o.oo o .-o·o 
o.oo 

962.31 2.0~ 1.07 299,23 109.54 
_9h_?.._64 ___ ~ _ _._ll_6 ___ L,_J_'+ 450_..l_?_ lfi._4,<'.!5 __ _ 
962,97 1,54 l .oi; 619,43 -2·31:r;;77 
964,15 .58 .79 1295,0R 634.39 
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30.000 
JJL,_Q_Qo 
30.000 

234.00 954.76 o.oo o.oo a.on ?73,3~ 2100.00 
__ 312..Jl.CL _ _,9~;,5_,s_B _____ _..--f7-;,2---0,Jli! _____ l)_,00 _____ Jf'l_I_._q_R __ 2.1_()__0_.__DJ\!--------------~-------------

360 .00 955.67 .19 o.oo o.oo 400.41 2100.00 
30.000 520,00 956,10 .43 0.00 0.00 4?R.54 2100.00 

• .b._O Q 
30.600 
30.600 
30.600 

234.00 956._o,,_5,,_ __ __,o,_,.~o~o-__ _,__1.29 .o_._o__o __ zs_a_.-71 112_5_ •. J,Lll'-----------------------------
312.oo 956.42 .37 .94 o.oo 211.11 1125.00 
360.00 956.61 .19 .94 a.on ?77.54 17?.5.on 
520.00 957.14 .53 1.04 o.oo ?q5.!5 1725.00 

30.700 234.oo 956.30 o.oo :-2-s-------0.00--114.on-----3,s. o 
30.700 
30.700 

312.00 956.67 .37 .25 .37 1]4.00 375.00 
360.00 956.87 .20 026 .57 114,00 375.00 

30.700 -"'-''--"-'--"'--''--c;20. 0 0 95 7. 4? • 55 • 28 l_._).?. ·--- _l)_4_.J)_n __ ~TI,'i, O'-'-n'---_ ~-
30. !:lOO 234.00 956.3Q o.oo .oq o.on 45.on 139.0n 
30. 80 0 
JJ).800 
30.1:lOO 

312.00 956.78 .39 .1~ .39 45.on 13Q.oo 
, __ 3___6~00 __ ~5f-~9q _ -2~ __ •L ____ .59 ___ ~5.on __ 139.0n:---------------------------

520.00 957.56 .5, -----;-)4 1.11 45.on 139.on 

30.900 234.00 956.40 
Q_,__9.0 0 

:fl). 900 3Hi~ 95 iL,J_ R 
6 .oo 956.9A 

30.900 520.00 9~7.51 

3.2-._~o 
32. l 0 

?_'.l_4_.__Q__(t___~51L,!!2 
312.00 956.8? 

32.100 360.00 957.03 
32.100 520.00 9513.33 

3?-300 
32.300 

212.00 9~6-56 
283.00 95 7. OS 

32,300 
;u:'.,300 

326.00 9~7-33 
4 71, 00 9._B~ 

32.700 212.00 957.14 
32.700 283.00 957.68 
3Ni00 
3,'. 00 

326.00 957.'-16 
47T;-olj 9 ~-q-,-f R 

32.800 ?.12.00 957.26 
3~=~·~ 

283.00 957.79 3-n.oo 17':iEl-:o-
32,800 471.00 959.22 

o.oo .OJ - 0.00 14.0Q 62.00 
--a----:~:g~ -- --:~~---l4:8~ ----~:8R ---.38 . ~-

.53 -.os 1.11 ]4.0q 62.00 
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• 9 

--'-'-''-"-'---~· o;, ___ Q , __ o_o __ _ 
• 04 • 39 __ Jl__< 44--".-00_9q /LB_._t')J)i--------------------------------1R8.00 
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l. 30 

o.oo 
.49 

.06 .61 

.R2 1.90 

.14 

.23 

.3n 

]4.09 lAR.oo 
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1 
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:-2e 
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1
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0
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-.57 -.20 • 5_5 
-.!,9 21 -. . --
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• <>SECNO 50.800 
so.~eo~ __ 3.5~3~~9~6~7.53 o.oo o.oo 967.53 
Y45. ,36. 32~--- ---77;-·· ·-201,.-- · · - 59-; 

• 21.42 .1e .54 .1s .100 .040 
,oooos4 sea. sao. s0O. o o . , CCHV= .300 CEHV= .500 

• 
• I. -------- -------·· ·- ---·-· 

• 

HV 
AROB 
XNR . 
!CONT 

,oo 
soo. 
.100 . - . 0 

.oo 
soo. 
.l 00 

0 

• oo 
986. 
~100 

0 

.oo 
3167. 

.100 
0 

.oo 
437. 
.100 

0 

HL 
__ VOL_ . 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN" - ·ssHf WTN 

COR.AR TOPWID ENDST 

.oo .oo 
8. 2 • 

._Q38 _ 39~60 ·.·6520_ o.oo , 

.oo 
9. 

.038 
o .• oo . 

.oo 
40. 

.039 
o.oo 

.oo 
3. 

960.50 
356.63 

.oo 
14. 

961.50 
1375.90 

~oo·--- - ·.oo 
160. 57. 
.040 961.50 
o.oo _l_903~~4 

.oo 
202-. --
o 040 o.oo 

.oo 
72 •. 

964.00 
349.76 

963.00 
963.00 

1827. 97 
2184,58 

96 3. 00 
963.00 

1827.9(, 
2184._60 

964.00 
964.00 

1008.50 
2384.40 

-·964~00 
964 .20 

1202.86 
3i06.70 

965.40 
· "965.30 -
1894.57 
2244.33 

• _PAGE 7 
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• 
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• 



• 
• 
• 

1\ . , 
" 
7 -. 
,,:. 

:, . 
} 

I 

81/01./28. lJ .OCJ .11. ___________________________ _ 

SECNO OEPlH CWSEL CRI~S WSELK EG 
Q ___ QLOE QCH QROB ALOB ACH 

---TIME \ll"OE----·vcH ____ --- \IROIB- -- -xNL ___ - - XNCH 
SLOPE XLOEL XLCH XLOBR I TRIAL IDC 

--0 sEc~o-·so-;910"0 - ---------------- ------

HV 
AROB 

--·xNR 
!CONT 

50.90 
145 • 

2,91 CJ67.51 
30. 

3.64 
5·0-; 

o.oo 
73. 
.73 --25·. -

o.oo 
57. 

.000 

967.56 .os 
-42. 

---. o·~·jjj·l- -- .73 --e·o.·---

[

-5-PECTAL -BRIID-GE __ _ 

58 XK XKOR ___ __.o. o o ____ ,3_. 3 o __ _ 
0 SECNO ,51.100 
PRESSURE ANID WEIR FLOW 

---- -

COFQ ROLEN 
3.oo __ Q.oo 

- - I -- -

BWC 
2. 3 7 

0. 101. 
.030 .00,0 ·o··- ---- - 10 

BWP 
o.oo 

-- - -

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT 
WTN -- TLM IN-- - - SSTA 
CORAR TDPWID ENDST 

.01 .02 
202. 73. 
.040 964.60 

-- -o·;·o·o· - 2e14-;64 

BAREA 
__ 7, l 0 

-------

ss 
o.oo 

- - - - -

966,40 
966.40 

1898.09 2182.73-- ------ -

EL CHU ELCHO 
964.60 __ 964.60 

---- ------

•I EGPRS 

988,88 

EGL'~C H31 CWEIR QPR BAREA TRAPEZOID ELLC ELTRD 

l---
___ 967.<:6 ___ o.00 ______ 109. __ .37'. 7. 

• BRIDGE SECTION F UPSTREAM FACE VROOMAN ROAD 

I 

• L __ 
-5r;10 -- --4-;2r--960·.·017- --o;oo --

145. 49, 81. 87. 
21,49 ,le .68 .18 

.000069 _ -~~'!____ 45, 45._ 

o~oo- -- 968.87 
278. 12. 
.000 .030 

0 0 -------

• <>SECNO 52,000 
V.ALLEY _SECTION G ___ _ 

• 52,00 3.03 969.03 o.oo 
145. 12. 93, 40. 

o.oo 969.08 
33. 4 l. 

21.66 .37 2,28 .44 .100 .040 
- --.-o-oT503 ___ --soo-;--To-o-o-; --r200; - -- -2 - 0 --- - -

• 0 SECNO 53.000 

[

------- --- -----v.At:CEY-SECTION 1-f -

• 53.00 3,51 969.':,l o.oo 
145, 19. 73. 54. 

-----21 ;e-'+ - - - -.a,--- -1·;4;5--- - .35 

0,00 969,53 
71, 50, 

.100 -, 040 

• .000462 620. 610. 490. 1 0 

• -------- ------- ---- ------- --- --

• 

.oo 
490. 
,080 

10 

,05 
90. 

.100 
0 

AREA 
6. 

l,31 
203. 
,039 
o.oo 

,18 
213, 
,040 
o.oo 

967.)Q _ __ 9§~_._'.l_O_ 

- o.oo~·-- 966,40 -
73. 966.40 

964.60 1775,17 
6,<!4.32 ?J.99_,49 

- --- - -

.03 968.00 
82. 968.00 

966.00 1935,42 
- 219,63 ___ 2rs5.o5 

- ---- - - - --

.02 ,44 • 0 I 968,00 
155, 216, 85, 968,00 
, 100 - - - ,040 966;00- 1905,99 

0 o.oo 2S6,19 2'162, 18 

- - - - - . -

_ _J~AQ_E ___ 19 _ 

" 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I • . _ 01101120. 11.os.11. J r----- --- ------------------•-r 

• 
i', • ' , T 1 ~r-2------------------------------

,-.• TJ 

~. r--JJ_ICl-!E_CfS __ I<I\..O ______ NIN.V___ IOIR _ 

~•1 o. 2. o. o. 
~ L J2_NPFl0F . __ IFLCT __ . eBf.V_S _ __ XSECV 
"' 

15.000 0.000 -1.000 0.000 

• 
• 
• 
• -------------- ------ ------ --- --- - -- -

• L_ ___ _ 

e 
------------

• 

SJJ?T ___ METRIC 

0.000000 

XSECH 

0.000 

o.oo 
FN 

0.000 

--------- -- - ---- --------- ---- - --- ---

• ----------------
• ------------------ -------- - --

• 

. HVINS 

o.o 
ALLDC 

0.000 

_a 

IBW 

o. 

0.000 

WSEL 

964.960 

CHNIM 

0.000 

FQ . 

0.000 

IJRACE 

0.000 

I • PA~_E_ _ 9 __ _ 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 



• ,_...........c8,c.,1101120. 1_1.os.1_1. ___ _ __.F'AGE 

• 
SECNO OEPlH CWSEL CRIWS WSELK EG HV 

---~-IME----et8~--e~~-----e~g~---~~E0-- --- ~~~H ______ ~~2° 
SLOPE XLOEL XLCH XL08R I TRIAL roe !CONT 

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIG~T 
WTN ----'ELMIN- -- SSTA, 
CORAR TOPWID END ST 

---------- --------------- -- ---- -- - -- _______ , -

CCHV= .100 CEHV= 0300 ~-"~S~.CNO ;)jl_._800 __________________________________ _ 
i ~-, 3470 ENCROACHM5~T STATIONS= 1990.0 

VALLEY SECTION A 
2017.0 TYPE= l TARGET= 27.000 

.24 
20. 

.100 
0 

·o·;o·o·-----o;oo- --961-;10· -- - - - --- -- ------ -- - -~-~-, -,, CCHV= o3UU CEHV= 
<>SECNO ,39.900 

o. o. 961.90 
0.000 961.30 1990.00 

__ o._o_o ___ 2_1'_._o_o __ 201_1._oJ) __ 

.soo 

• 
• 
• 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVEoELLEA= 966.00 ELREA= 966.00 
39.90 e.21 965.21 o.oo o.oo 965.32 '----~~-9,.·"".'---- -·o·.--- 94-.---------0. - -- - -- ·o~ - --- -- 35. .11 - -- ·o. .00 .04 960.50 

---o.·- - - o-;,- -- 96o;so· 

• 

.oo o.oo 2.67 o.oo .100 .040 
.001039 40. 40. 40. 2 0 
--------- ---- ---------

SPECIAL BRIDGE 
·-se·-xK 

o.oo 
<>SECNO 40.100 

XKOR ____ COFQ _____ ROLEN 
2.15 3.oo o.oo 

- -PRESSURE·Tcow-- --------- -· 

swc-----
4. 50 

., 
I EGPRS EGL~C H3 

• 966.12 965.32 o.oo 

QWl;;IR ______ QPR __ 

0 • 94. 

BAREA 

18. 

C
✓• a~~~,;~;:;-~~~- -ACCI IM~n--t1.,-~~~~~-~~ .. ;~T ~~~-::;;~ -~-A: - - - -Q,;~ _t,.n 

• ..,.7...1 u.-L'''-""'""'' ,.., .. L~ -.J.._,'-",-,._..,. 1,rvp,i·1..1, ._..,,.,.,_,.,_L..L..._,.....= ,...,...,., ~v 

BRIDGE SECTION e UPSTREAM FACE ABANDONED RR ----- - ----- --------------- - -- ---- - - -

• 
I 

~----- -- --·- -----

•i -----
• i 

.100 
0 

.039 957.00 2000.00 
o.oo 4.50 2004.50 

B'AREJl-
18. 00 

ss· 
o.oo 

--ELCHO 
957.00 

- -ELCHO -
957.00 

TRAPEZOID --- AREA- - __ ELl,.C ____ ;l, !RI)_ 

18. 961.00 966.40 

ELREA= 

_l_O_ • 
e 

• I. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I • [ 8_lj_Oll2_8_. __ 1_1_._05_.1_7. ______________________ ... 

:~-- ~t-~-~~~---e[gj~ ---~~~EL -----e~g!:. --i~~~~ .. ~~~H · -- -~~26 
• -SLOPE XLOEL XLCH XL08R I TRIAL JDC I CONT 

HL 
__ VOL .. 

WTN 
CORIIA 

--'• -- ---•-- ------- ---------

OLOSS BANK ELEV 
.. _ T_WA ... LEFT.IAIGHT 

ELMIN SSTA 
TOPWID ENDST 

I 
·,· • ..• 09·· - . ---.-80 

o • 
.038 o.oo 

- --o;oo · 960~50 
I 

~-

• 
• 
• 
• 
• 

• 
• 
• 

o.oo 
4'8 2-.-
0 l O O 

2 

966.15 
474; 
.040 

0 

o. 
.100 

0 

.oo 
217. 
.100 

0 

.oo 
239. 
.100 

0 --------- --- -- ----- ----

CCHV= • 300 
"SECNO 40.900 

CEH\I= .soo 
_ 40 91~ -----~~8~--966.l:--- o.oo o.oo 966.15 .oo 

30. 482. 16. 281. .45 • 12 • 25 .11 .100 .040 .100 .000016 50. so. so. 0 0 0 

"SECNO 41.000 

____ 3370J/@MAL BRIC GE ,J;RD=_14 _MIN EL TAD= _ 963.00 MAX ELLC= 962.~0 
41.00 S.65 966.15 

94 • S 9. s. 
.45 .12 .31 • o 0-0·0·1 s----·r;· - --- - -1-;--

o.oo o.oo 966.15 .oo 
30. 482. 15. 281. 
• 11 .100 .020 .100 - ·-- r.---- - · ·o · ··-· o o 

962.80 

,.----------------- ---- ----. ·--·-· --- . ·- .. -··-· 

L--------- --·--· ---- - - . - . - --- .... 

o. 960.50 
957.00 2000.00 

____ 4.50. •· 20.04 .•. 5.0 

.• oo. ----· .• 03 
1. 0 • 

962.00 
962. 00 

1859.38 
2221.09 

.039 961.30 o.oo 361.71 

.oo 
3 •. 

.039 o.oo 

.oo 
4. 

.039 o.oo 

.oo 963.00 
1· •.. - 963.00 

960.70 1836.56 
303.32 2139.89 

.oo 
1 • 

960.SO 
303.34 

.oo 
1 • 

960.SO 
303 • 36-

... 963.00 
963.00 

1836.56 
2139.90 

963.00 
<,63.00 

1836.55 
2139.92·· 

PAGE 1 1 

-· .. ---

- • --- - • • - -• I 

-- I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



,' c;- ---- BFrJDGE- SECTIOli(C UPSTREAM FACE UNNAMED-BRfDGE 
I' •1 41.10 5.65 966,15 0,00 o.oo 966,15 .oo 

94, ,59, s. 30. 482, 15, 281, 
,49 .12 ,31 ----·.-n -·.100-----.-020-··---.100··-

.000015 17, 17, 17, 0 0 0 

"'. " 

' " 

• CCHV= ,100 CEHv= .300 
<>SECNO 42,000 

-
1 
--·--------- --- VALLEY - SECTION-0 

•L 4,66 966,16 
'2 7, 3, - , 02·•---· ----, 09-

• 
• 

• 

570, 570, 

-- - 11·sEcNo--:50--;o-oo·----- ----- -----------
WATER EL=X5 CARO= 966,156 

VALLEY SECTION E 

0,00 
1 1 , 

-~ 02 -
570, 

o.oo 
1230, 
. , 100 

0 

---- ------- --- - - + - ~-- -- -- -·--

----------- -- - -- . -- --- -

• 

966, 16 
38, 

- - ~ 040 
0 

·-966.16-
70. 

,040 
0 

• o o·· · 
281. 
,100 

0 

.oo 
504. 
, 100 . 

0 

;oo 
1711, 
.100 

0 

OLOSS BANK ELEV 
___ TWA _ LEFT/RIGt'_l_ 

.oo 
4. 

.038 
-1.35 

.oo 
4. 

.038 
o. o·o· 

--. 00 
s. 

.038 
o.oo 

.oo 
22. 

,039 
o.oo 

ELM IN SSTA 
TOPWIO ENDST 

-------

.oo 
2. 

-960. so 
303.37 

.oo 
2. 

960.50 
3o3.3r 

- • 00 
2. 

960.50 
303_.40 

.oo 
11. 

961.50 
1158.84 

963,00 
963.00 

1836·, 55 
2139,93 

963.00 
963.00 

1836.55 
2139,93 

963.-oo· 
963.00 

1836,55 
213~.95 

964,00 
964,00 

1179~86 
2338,70 

_ .. PAGE . . 12 

.oo -- --· ;oo ·- · 964~00· - - - -- ·- ··-- ---------- - ----
0s. s1. 964,20 

,040 961,50 1211,18 
__ o_._oo_ __ J!!~:3!_7? __ _:3os'+!'>3 ___ _ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



I 

• • 
1_8.lLO.l/28_. __ u_._o_c;_.J,.7_. ____ - ··-------- - ·• --- ----· -- ... 

HL OLOSS BANK ELEV 

.. __ ---· .. _ ..... PAGE .. 13 __ .. --··- ... 

• :t .L_SECNO DEPTH CWSEL CRIWS 't,SELK EG 
~1ME---Sc8§·----sf~--· - -s~g~--- -i~fB - -i~~H 

HV 
AROB 
XNR 
!CONT 

.VOL. __ ... TWA .. LEfT/RI.Gt·ff ___ . 

1
• SLOPE XLOEL XLCH XLOBR !TRIAL IDC 

,. --••SEtNo·-5•0-;e-o·o 
., so.so 2,16 966.._16 0,00 0,00 

I 84, 17, c9, 38, 70, 

-----•--~~- --· ··-- + ---- ___ _,. 

.01 
150, 

WTN ELMIN SSTA 
CORAR TOPWID ENDST 

.oo .oo 965,40 
106, 65, 965,30 

f .oJ8-5-~4--s-e-ij~---sa·i-~- ·--· saij:--· _.1_og _ 

966,16 
31. 

,040 . o· ____ .J_og ,04_0_ -· 964.0_0 __ 1906,02 __ _ 
0,00 309,74 2215,76 

./ 
·; 

" 
0 

• r--~§~~~o-so-:-~-8-8-CEl:t\/.;:; __ ._s_o_o __ -----·- :. ~- 1 3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
/ 3693 PROBABLE MINIMUM SPECIFIC ENERGY ,, 

~ 
~ 

• 
• 
• 

'-- ..2l.;Jl.
5

_CBJJ I.CAL_DEPl_l:f_~S.SU
7

MEO __ _ 7__ .. 
0.90 2,49 96 ,09 96 ,09 
84, 18. JS. 31, 

16,22 ,82 s.os .82 
___ ._0_()_8_03_9 ___ cE.O. _____ s_o. ______ 25_, ___ . 

__ SPECIAL BRIDGE _____ _ 

SB XK XKOR 
o.oo ;3.30 

--.,·sEct-Jo-s-r-;-roo-- ·· 

COFQ 
3,00 

ROLEN 
0,00 

o··.oo 
22, 

,080 
.. 20. ··-

967,26 
1. 

.030 
12 

BWC 
2.37 

• 
1 PRESSURE ANO WEIR FLOW 

• 
• 
• 

L_EGPRS ___ EG[\;;C----·113--- ·owE1R·-··- QPR . 

974.26 967.26 o.oo 45, 40. 

BRIDGE SECTION F UPSTREAM FACE VROOMAN 

51.10 4.10 968,70 o.oo o.oo 968,70 --~s-4-_----s2·B·;-·---· ·-5·;- ...... so. ···--·24·0; - . - 12. 
16,31 ,12 ,46 .12 .080 ,030 

,000034 -45. 45,, 45, 0 0 
---

L:NO 52.000 VALLEY SECTION G ----·· 
• . - -- -- · •o· o o --o·o·-- 2-;1e--- 968, 78 '1s. 

52, 5 64.. 28 
o.oo 

19. 
,100 

__ 3 

968.81 
35, 

,040 
0 

84, • l 79 • 
16, 50 so~: _ I O_O_Q~, _ 1200 .. __ _ ,Q..!)JJ u ________ _ r-•, 

• 

B\IIP 
0,00 

B~,REA 

7, 

FIOAD 

,17 
38. 

,080 
O_ 

• os .08 - 966~40 
106, 66. 966,40 
,040 964.60 1937,30 
o •. oo . 176.2_9 __ 2113.58 ... 

BAREA 
1.10 

ss 
o.oo 

ELCHU 
964,60 

TRAPEZOID 
AREA 

6, 

- ELLC ... E[ TRO 

967.10 968.30 

.oo 
424, 
,080 

9 

- , 04. 
55, 

, loo 
0 

1.44 o.oo 
·101 •... "66. 
.039 964.60 
o.oo 580.80 

966,40 
966,40' 

1790,92 
2371,72 

.10 
115. 
,040 
o ._o_o_ 

.02·· '968,00 
75. 968,00 

966,00 1'951.57 
199, 56 . _2_151 • 13 

ELCHO 
964,60 

• 
I• 

-·- -- - - -- ---- __ J 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • 



• 
C

8l_L0_l_l2J!o ____ l_l_._0_':i._l_7. ______ ... __ 

• SECNO DEPlH CWSEL CRIWS 
f·111E·-- et8~------e§~-------e~g~ 

• SLOPE XLOEL XLCH XLOBR 

' 

' ,,, ., 
• 
• ,. 
• 
• 

-•rsECNO-sT;-0-00-···-- --•- - . -------··-·· - -· 
VALLEY SECTION H 

___ 53a·2-~---· 3.•-~-:----9.695~~ --··· o2g~ 
16.70 .20 1.11 .24 

.000365 620. 610. 490. 

:....,___ ---- --------

------ ------- --

WSELK 
ALOB 
XNL 
I TRIAL 

o.oo 
. -41 • 

.100 
2 

. =-·· ------------···• --·- --·. --_·. -- ·-·. -
• . [~_ ---· - --~-~--- :. ~---:_·~------· ~ .. 
• 
• C _____________ _ 
• 
• c··-- -------- --- --- ---- --- -- -
• ' 

EG 
ACH 
XNCH. 
IDC 

969.16 . - 43 ~. 
.040 

0 

HV 
AROB XNR -
!CONT 

.al 
106. 
.100 

0 

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT WTN .. - ---·ELMIN. SSTA 
CORAR TOPWID ENDST 

• 34 • 0 l n 1; · ···· · 11. 
.040 966.00 
o.oo 228.79 

968.00 
968.oo· 

1928.04 
2156.84 

PAGE I '+ • 
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• i l8lz01/28. ___ ll .09.17. __________ -·-----·---- _ 

·~•-

.. 
'" 

-, 

• 

PETERSO~ LAKE DFAIN 

i--SUMMARYPRIIH·oo1 ------ -------- -- ------- -

• 
e1 

I 
L 

• 

• 
• 
• 

_______ SEC~LO _______ CJ,SEL _ ELM IN____ ELLC __ 

39.800 9e1.21 961.30 o.oo 
39.BOO 9f4.96 961.30 0.00 
j9--;9·00---9·1:1-;50 · ---951;00 ·- -- o.oo 
39.900 9f5.21 957.00 o.oo 

----~8-:-l-8-8--~-~r:5~--- ~f~-:8-8---- -~~l:88- -
40.300 9e1.52 

--------"4~0 • .:)_0J2 ____ 9f~ __ .J 5 
961.30 o.oo 
961.30 ______ o.o_o 

40.800 9e1.52 960.10 o.oo 
40.800 9f6.15 960.70 o.oo 
40-;-90·0·----9·e7·;53---- 960-;50· --- -o-;oo· ---
40.9oo 9e6.1S 960.50 o.oo 

_ELTRD 

o.oo 
o.oo 

o ;oo· 
o.oo 

966.40 
966.40. 

o.oo 
o.oo 

o.oo 
o.oo 

·o; o o· 
o.oo 

41.100 9f7.53 960.50 962.80 963.00 
41 ._l_00. __ 9~66, 15 ______ 960,50 ___ 962.80 ______ 963,00_ 

41.200 9f7.53 960.50 o.oo o.oo 
41.200 9f6.15 960.50 o.oo o.oo 
41·;3·00···-9'fr;53··--9·60-;50· - ---- · ·o.oo·----- - 0.-00· 

• I 41.300 9e6.15 960.50 o.oo o.oo 

-----}-~ :8-8-8--~~1:-ri- --~-~l :·§8- --- · -- 8 :-88- 8: 88 
• 
• 
• 

SSTA 

1990.00 
1990.00 

1789.94 
2000.00 

1785.94 
2000.00·· 

1779.71 
1859.38 

1827.97 
1836.56 

1827.97 
1836.56 

1827.97 
1836.55 

1827.97 
18~6.!55 

1827.97 
1836.55 

-T827 .96 
1836.55 

1008.50 
1179.86 

SUMMARY OF .. ER80RS.LISJ __ 

STENCL STCl1L .. STCHR . STENCR 

1990.00 2000.00 2001.00 2011.00 
1990.00 2000.00 2001.00 2017.00 

o.·oo· - . 2000.00 o;oo 
- -2004.50 

o.oo 2000.00 2004.50 o.oo 

o.oo 2000.00 - 2004.50 o.oo 
0. 0 0 - . 2 0 0 0. 0 0- 2004·.50 o.oo 
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INTRODUCTION 

This hydraulic analysis report covers calculations 
performed for the Peterson Lake Drain within the township of 
Summit. The reach studied in limited detail began at an 
abandoned railroad berm and extended 4,330 feet upstream. 
Selected cross sections used in the hydraulic computations 
were surveyed by Commonwealth Associates in November, 1978. 
Additional cross section data was interpolated from 4-foot 
contour maps. Also, a 7.5 minute series topographic map with 
a 10-foot contour interval was used. 

vals were 
The flows 
Resources 

The flows for the 10- and 100-year recurrence inter
determined by computer analysis using the TR-20 model. 
were approved by the Michigan Department of Natural 
in a letter dated Jv,w -I 1-?BO. , 

Analyses of the hydraulic characteristics of the 
flooding source studied in limited detail was performed by 
Commonwealth Associates Inc. of Jackson, Michigan. The Project 
Manager was V. Danushkodi, P.E. 

METHOD OF ANALYSIS 

Water surface elevations of floods of the selected 
recurrence intervals were computed through the use of the 
Corps of Engineers' HEC-2 step-backwater computer program. 

VARIABLES AND COEFFICIENTS 

Manning's coefficient of roughness "n" depends on 
several factors such as type and amount of vegetation, channel 
configuration and alignment, and channel material. Without 
an indepth study, an "n" value can only be estimated. The 
roughness factors used in the hydraulic computations were 
chosen by engineering judgment based on field observations 
and photographs of the surveyed cross sections. 

Manning's Roughness Coefficient 

For channel 
For overbanks 

Coefficients for 

Contraction 
Expansion 

.03-.04 

.08-.10 

0.10 
n ~n 
V •_,\,I 
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Coefficients for Bridges 

Contraction 
Expansion 

Ratios 

Contraction 
F.Yp~ n c: inn 

HIGH-WATER MARRS 

0.30 
0.50 

1:1 
1:4 

There were no known high-water marks in the reach 
studied. 

STARTING CONDITIONS 

The starting water surface elevations were specified 
by the slope area method. A starting slope of .002 foot per 

2 

foot was used. The starting water surface elevation was varie✓ 
by plus and minus 1 foot from the slope area depth to ensure 
that the water surface converged at the downstream limit of 
the study. A copy 
in Appendix A . 

SPECIAL PROBLEMS 

There were no special problems associated with this 
study . 
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• CROSS SECTION REFERENCE 

Cross Section Sec. No. 
ID in in HEC-2 

Profile/Table Program Description 

A 39.B Valley Section 
., a a t:t,.-.; Arr.o Section _, ..., . .., J..J.1-. ......... ':I ..... 

B 40 .1 Upstream Face, abandoned RR 
40.3 Valley Section 
40.B Valley Section 
40.9 1 Foot downstream 
41.0 Bridge Section 

C 41.1 Upstream Face, unnamed bridge 
41.2 1 Foot upstream 
41.3 Valley Section 

D 42.0 Valley Section 

E 50.0 Valley Section 
50.B Valley Section 
50.9 Bridge Section 

• F 51.1 Upstream Face, Vrooman Road 

G 52.0 Valley Section 

H 53.0 Valley Section 

• 
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BRIDGE NOTES AND SKETCHES 

Bridge notes and sketches are contained in Appendix B. 

CROSS SECTION PLOTS 

Cross section plots showing floodway delineation 
and approximate 100-year elevation are contained in 
Appendix C. 

PROFILES 

Copies of the water surface profiles are contained 
in Appendix D. 

MAP 

A copy of the 100-year flood plain cross section 
lnr.~rinn is r.nnr~inPn in AppPnnix F._ 

COMPUTER BACKWATER RUNS/PRINTOUTS 

HEC-II printouts for the 10- and 100-year floods are 
contained in Appendix E . 
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BT . 2104.000 955.200 94 7. 6.00 2105.000 ... .955.200 946.0QO 2160.000 954.800 0.000. 2200.000 
BT 955.100 0.000 2236.000 955.400 0.000 2310.000 956.800 0.000 2382.000 959.900 

;e BT 0.000 2448.000 962.700 0.000 2514.000 965.000 0.000 2545.000 965.900 0.000 • BT' 2580.000 966.600 0.000 2645.000 967.400 0.000 0.000 0.000 0.000 0.000 
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ERROR CORR - 01,02,03 
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NOTE- ASTERlSK ( 0 ) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

. ---- TRIBUTARY "fO-GRf- --··· 

SUMMARY PRINTOUT TABLE 150 

SECNO 
_____ 9.000 

9.000 
9.000 
9.000 

9.800 
9.800 
9,800 
9,800 _ 

9.900 
9,900 
9,900 
9,900 

10.100 
_I_O. IO O _ . 
10.100 
10.100 

10,300 
10.300 
10,300 
10,300 

10 ~-800 
10,800 
10,800 
10.800 

10,900 
10,900 

·!8:~88 
11,100 
11. 100 
11. 100 
11. 100 

XLCH 

o.oo 
o.oo 
o.oo o.oo 

93-0.0-0 
930.00 
930.00 
930.00 

50.00 
50,00 
50.00 
50,00 

60,00 
_ 60.00 
60.00 
60,00 

20.00 
20.00 
20,00 
20.00 

850,00 
850.00 
850,00 
850.00 

20.00 
20,00 

-- ~8:88 
50,00 
50.00 
50.00 
50,00 

ELTRD ELLC 
_o. oo __ 
o.oo 
o.oo 
0,00 

. ___ o • o.o _ . 
o.oo 
o.oo o.oo 

0. o·o----
o. oo o.oo 
o.oo 

- o·.oo 
o.oo 
o.oo o.oo_ 

o.oo 0,00 
o.oo o.oo o.oo o.oo 
o.oo 0,00 

948,30 
_ -- 9.4.8,30 _ 

948,30 
948.30 

0,00 
o.oo 
0,00 
0,00 

947,40 
___ 947,40 ---

947,40 
947.40 

0, 00. _ 
o.oo 
0,00 
0,00 

ELM! N 

.. 942.00 .. 
942.00 
942.00 
942.00 

942.70 
q42.10 
q42,10 

_942,70 

943,20 
943,20 
943,20 .. 
943,20 

943.20 
9!+3. 20 .... 
943,20 
943,20 

943,00_ 
943.00 
943.00 
943.00 

o".-o-o·
o.oo o.oo 
0,00 

O, 00 
0,00 
0,00 
o.oo 

. - -944,20 
944.20 
944,20 
944.20 

o.oo 
o.oo o.oo o.oo 

954,80 
954,80 
954,80 
954,80 

o.oo 
o.oo o.oo 
o.oo 

948.10 
948, 1 0 
948.10 
948,10 

943.90 
943,90 
943.90 
943,90 

943,90 
943.90 
943.90 
943,90 

Q 

97 .• 00. 
107.00 
114.00 
138.00 

97.00 
107,00 
114,00 
138,00 

97.00 
107,00 

. 114,00 
138.00 

97,00 
. 107,00_. 

114,00 
138.00 

97,00 
101.00 
114·, 0 0 
138,00 

97;00 
107,00 
114,00 
138.00 

97,00 
107,00 
114,00 
138,00 

97,00 
107.00 
114,00 
13A,OO 

CWSEL 

. .946,10 
946,70 
947,00 
947,40 

94-6. 24 
946.74 
947,02 
947.42 

945,98 
946,52 
946.81 
94 7. 15 

946,65 
947,07 
947.37 
948.35 

947.41_ 
947.89 
948.26 
948.76 

947.63 
948.05 
948.38 
948.87 

947.43 
947,83 
948, 16 .. 
948.59 

948.09 
949,14 
949.7?. 
951,03 

CRIWS 

o .• oo 
o.oo 
o.oo o.oo 
0,00 
0,00 
o.oo 
0,00 

o.oo 
o.oo o.oo 
o.oo 
0,00 
0 • 0 0. 
0,00 
0,00 

0,00 
0,00 
0,00 
0,00 

0, 00. 
0,00 
0,00 
o.oo 
0,00 
0,00 
0,00 
0,00 

0,00 
0,00 
0,00 
0,00 

EG 

946,12 .. -
946,70 
947,00 
947,40 

9-46~25 
q46,75 
947,03 
947,42 

946,55 
947,0(1 
947,26 
947,71 

q47,24 
947,70. 
948,06 
948,67 

.947,42 
947,90 
948,27 
948,77 

947,71 
948,10 
948,42 
948,91 

948.05 
948,42 
948,72 
949,25 

94A,72 
949,45 
950,01 
951,30 

lOKOS 

. - 2. 64 . 
,37 
,18 
, 11 

,90 
,62 
,52 
,51 

159,30 
119,65 
1.08,32 
124,74 

85,03 
_93,.38 
116,90 
24,55 

__ l .30_ 
,95 
,76 
.74 

15,75 
10,16 
7,17 
5,31 

170,09 
152,71 
138,.19 
155,36 

106,35 
27,07 
23,37 
20,54 

VCH 

.. _l,16 
,49 
,36 
,30 

,67 
,61 
,59 

-- _, 62 

6,04 
5,56 
5,43 
5,99 

6,17 
__ 6,39. 

6,67 
4,56 

_ ,89 
,83 
,80 
,85 

2,24 
1 • 95 
1,75 
1,71 

6,33 
6,lq 
6,02 
6.54 

6, 39 
4,46 
4,26 
4, 14 

ARE/I 

_.263.5.4 
802004 

1102. 03 
1505, 12 

164,05 
210,55 
240,38 

. 284,23 

16.05 
]9.25 
21,00 
23,(15 

15.71 
_ 16.,74,. 

1 7. l 0 
30.70 

124.91 
148,76 
167.17 
192.33 

49,40 
65.0l 
7A,R?. 

103,15 

15.33 
17,29 
lA,q4 
21. l O 

15,17 
23,A7 
26,77 
33,30 

,OlK 

59,68 __ ----
175,?.3 
267.06 
418,48 

i 02·,?1 
135,92 
158.]6 
194,03 

7,69 
9,78 

10,95. 
12,36 

10.52 
11,07 .. _. 
10,54 
27,R5 

85,JO ...... 
109.70 
130,40 
160.93 

24 :1.4- -
33,56 
42,,8 
59,R7 

7,44 
A,66 
9, 711 

11,117 

9.4\ 
20,56 
?.3.58 
30.45 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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SECNO XLCH EL iRD ELLC ELMIN Q CWSEL CRIWS EG IOK*S VCH AREA ,O!K • !J.300 10.00 o.oo 0,00 944.20 97.00 948.78 o.oo 948.92 26.55 3.02 33.04 J8.A3 • !J.300 10.00 o.oo o.oo 944.20 101.00 949.44 o.oo _ 949.54 _ 16 •. 12 2.6(1 44.70 26.65 11 .300 10.00 o.oo o.oo 944,20 114.00 950.01 o.oo 950.08 I0.53 2,26 57.?.3 35.]3 • 11 .300 10.00 o.oo o.oo 944.20 138.00 951.33 o.oo 951.37 4.28 1,77 110.80 66.69 • ,, 
11 .800 _ 1110.00 o.oo o.oo 946-00 97.00 950.73 o.oo 95008! 10.80 2.28 43.42 29-52 11 .000 1170.00 o.oo o.oo 946.00 107,00 950.96 o.oo 951.05 Io.so 2.35 48.62 33.n?. ~- 11 .800 1170.00 o.oo o.oo 946.00 114.00 951.18 o.oo 9SJ.27 9.64 2.34 ss.2s 36.71 • 11 .000 1110.00 o.oo o.oo 946,00 138.00 951. 94 0,00 952-00 6.83 2.21 A9.A7 52.79 

~-·. - -
11 .900 o.oo o. o·o 

--
946.20 9i. o·o 9·so·.16 so.oo o.oo 950.97 43.85 3.66 26.48 14.65 • 11.900 so.oo o.oo o.oo 946.20 101.00 950.99 o.oo 951.22 47.12 3.85 27.82 15.59 • 11.900 so.oo o.oo o.oo 946.20 114.00 951.20 o.oo 951. 44 47.86 3.92 29,08 !6.4P 11 .900 so.oo o.oo o.oo '946.20 138.00 951.91 o.oo 952-18 49.92 4. 14 33,36 !9,S3 

,. 
12.000 1.00 950.80 951. 60 946.20 97,00 950,76 o.oo 950,97 11. 38 3,66 26.49 2A.75 2• 12.000 1.00 950.80 951.60 946.20 107,00 950,99 o.oo 95 I, 22 12,36 3.84 27,83 30 ,44 • 12.000 __ .I. 00 950,80 .951,60 _ 946 .• 20 I ll+,00 951. 20 o.oo. 951 ,44 .12,67. 3,92 29,10 -56: 2 ii- - -- -12.000 1.00 950.80 95 I. 60 946.20 138,00 951,90 o.oo 952.20 20.34 4,38 31,50 • 12.100 44,00 950,80 951,60 946.20 97,00 950.82 o.oo 951,02 11,06 3.62 26ofl3 ?.9,17 • 12.100 44,00 950,80 951.60 946,20 107,00 951,05 o.oo 951,27 1 J. 99 3,79 28,?.0 3Q.90 
12.100 44,00 950,80 95 I. 60 946.20 114,00 951,26 o.oo 951,49 12,30 3,87 29,47 32,5() • 12.100 44.00 950,80 951.60 946,20 138,00 951,99 o.oo 952-28 20,34 4,38 31.sn 30,60 • 12.200 1. 00 . 0. 00. o.oo 946,20 97,00 950.82 0. 00. 951,03 42,40 3,62 26.83 14 •. 9 0 12.200 1.00 o.oo o.oo 946.20 107,00 951,05 o.oo 951,28 45,50 3,79 28.21 !5,fl6 • 12.200 I • 0 0 o.oo o.oo 946,20 114.00 951.26 o.oo 95!.SO 46,26 3.87 29,48 16.76 • 12.200 1.00 o.oo o.oo 946.20 138,00 952,05 o.oo 952,30 47,01 4,04 34,!9 20, I 3 
12,300 so.oo o.oo 0~ 00 946,00 97,00 951.08 o.oo 951,14 7,72 2,06 51. 91 34,92 • 12.300 so.oo o.oo o.oo 946.00 107,00 951.33 o.oo 951,40 7,36 2,09 60,67 39,44 • 12.300 so.oo o.oo o.oo 946,00 114,00 951,55 o.oo 9SJ.62 6,73 2,07 70,!6 43,95 

- ·------ . .12., 300_. s_o. o_o_ o ._o_o _o.oo ___ 9.46.00 -- 1.38,00 952.37 0, 00. 952 ._4 J _ 4,42 J ._8A !19,20 65. fi 3_ 

• 12.soo 2100.00 o.oo o.oo 948,00 173,00 951.38 o.oo 951,38 .65 .ss 898,48 213.77 • 12.soo 2100.00 o.oo o.oo 948.00 248,00 951. 64 o.oo 951.64 .74 ,62 1107,28 287.43 12.soo 2100.00 o.oo o.oo 948,00 304,00 95 I. 84 o.oo 951.85 ,75 .65 1276,85 35 I. 57 12.soo 2100.00 o.oo o.oo 948,00 487.00 952.57 o.oo 952,57 ,58 .67 1946,78 639,54 • 12,800 1400.00 o.oo o.oo 949.40 101.00 951,54 o.oo 951.ss 12.02 I ,45 185.37 29,14 • 12,800 1400,00 o.oo .. . -o.oo 949,40 109.00 951.78 0,00 951,78 4,80 1.00 2A3,32 49,77 
12.800 ·1400.00 .. 0 .-00 o.oo . 949·. 40 116,ffO. 95 I ,97 o.oo -951.97 - 2·.57 • 79 393,93 7?.~5 • 12.800 1400.00 o.oo o.oo 949.40 139.00 952.64 o.oo 952,64 ,43 .39 923.92 210,95 • 

• • - -- - . - -- - - -- . -- - - - . -

• • 
• • , 
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SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX 

- -------- i:888- -1 i~ :-88 ---- ~t~: ~8--- -- 0 :-~8-- -- -8-:-8-8·-· 
9.000 
9.000 

114.00 947.00 .30 o.oo 
138.00 947,40 .40 0,00 

---9-. BOO ·-· --9-f. ob o.oo .14 
9.800 101.00 • 50 • 04 
9,800 114-00 • 28 • 02 

__ 9 , 8.0 0 l 3 8 • 0 0 .• _39 ___ .02 

9,900 97.00 945.98 o.oo -,26 
9,900 107,00 946,52 ,54 -,23 

DIFKWS 

- -8-:88· 
0,00 
0,00 

· - ·-o. o o 
o.oo o.oo 

.. 0,00 --

o.oo 
,54 

- --- ------ _ 9,900 ____ 114,00 _ .9.4.6 ,_8 l __ . --- , 29 _. ___ -. 22 _ .... ·- ,83 
9,900 138,00 94 7. l 5 ,34 -,27 1.17 

10.100 97,00 946,65 o.oo ,67 o.oo 
10.100 107.,00_ 9!+ 7, 0 7 _ ,42 _,55. __ ,42 
10.100 114,00 947,37 .30 ,56 ,72 
10.100 138,00 948,35 ,98 1,20 1,70 

.LO, 300 _ - . 97,00 _94 7 ,41_ ___ o.oo ,76 _ o .• 0 0 
10,300 107,00 94 7, 89 ,48 ,82 ,48 
10,300 114,00 948.26 .37 ,89 ,BS 
10,300 138,00 948,76 .so ,41 1,35 

. - -- - . -
10.000··- 91,0·0 - 947,63 o .·oo - - . .22··----o.oo 
10.800 107,00 948,05 ,41 , 16 ,41 
10,800 114,00 948,38 .33 ,12 .75 

- -- - -- _ __ 10,_800 ___ 138,0_0_. _ 948,.BZ _ ______ ._49 . --· u - _ l, 24 _ 

10,900 97,00 947,43 o.oo -.20 0,00 
10,900 107,00 947,83 ,39 -,22 .39 
10,900 114 .•. 0 0 .. _ 9fl.B. 16. -• 33. - • 22 __ __ , 72 . 
10,900 138,00 948,59 .43 -,28 l, 16 

11.100 97,00 948,09 o.oo ,66 o.oo ____ 11 .100 . _ LO 7 , 0 0 ___ . _949,14 __ 1,05 1,32 ... ___ l, 05 
11. l 00 114,00 949. 72 ,SB 1,57 1,63 
11 .100 138,00 951,03 1, 31 2,44 2,94 

11,300 97,00 948. 78 o.oo ,69 0,00 
.11,300 107,00 949,44 ,66 ,29 ,66 
11,300 114,00 950.01 .57 ,28 l, 23 
11,300 138,00 951, 33 l. 32 ,30 2,55 

----il,800 97,00 ·95·0 .·fj - o.oo· · · 1,95 o.oo 
11,800 107,00 950.96 ,23 l, 53 ,23 
11,800 114,00 951,18 .22 1.18 .45 
11. 800 138,00 951.94 ,75 .61 1.21 

11,900 97,00 950.76 o.oo .03 o.oo 
11,900 101.00 950,99 ,22 ,02 ,22 

~ - - - - .... .,... - --- - -- - - --

··~· -- ----- -------~ 
TOPWID XLCH 

-~ii:rr-- ----8:8g-
1003,28 o.oo 
1012,18 o.oo 

. - e·1. 7 o· 
101-82 
108,97 
115,30 . 

6,00 
6,00 
6,00 
6,00 

6,00 
6,00 
6,00 

23,60 

50,00 
50,00 
so.oo 
50,00 

35,91 
39.67 
43.78 

- 54,92 

5,00 
s.oo 

_ 5,.00 
5,00 

5,00 _s.oo 
5,00 
5,00 

15,40 
19,99 
23,96 
63,89 

18,39 
26,31 
33.81 
59.13 

6,00 
6,00 

930,00 - -------
930,00 
930.00 
930.,00 -- ... --- _ 

50,00 
50,00 
so.oo 
50,00 

60,00 
60,00 
60,00 
60,00 

20, 0 0 .. 
20.00 
20,00 
20.00 

aso:60 
850.00 
850,00 
850,00 

20.00 
20.00 
20,00 
20.00 

so.oo 
_ 50,00 

50,00 
50,00 

10.00 
10,00 
10,00 
10.00 

1170.00 
1170,00 
1170.00 
1170,00 

so.oo 
50,00 

~ 

.. - -

- --- -

- -- - -

------ -

. - ---· 

--~--- . 

- ----

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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llo900 
11.900 

114.00 
138.00 

951-20. 
951.91 

.2.1- . 

.11 
.• 0.1 ·•· 
-.03 

. .43 
1.15 

6.o 00 
6.oo so.oo 

50.00 

. • 
. .. - --· 

• -
• - - ~ - -

• 
• - ----

• 
• ------

• 
• 
• 
• - -·- --

• 
• 
• 
• 
• 
• ' 
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Q 

12.000 97.oo 
, _________ 12.000 ____ l_O.I.oo --- _ 

12.000 114.QO 
12.000 138.00 

___ 12.100 -· __ 91.00 
i2.i00 107.00 
12.100 114.00 
12.100 138.oo 
i2-;.200 -- ·91.00-
12.200 107.00 
12.200 114.00 
12.200 138.00 

o.oo .oo 950.76 
950 ._99. __ __ •. 22 _______ .oo 

.21 .oo 951 .20 
951.90 

950-82 ___ --- _ 
951.05 
951 • 26 
951 .99 

9so.a2··-
951 .05 
951 .26 
952.05 

• 70 -.01 

0 .oo. 
.23 
.21 
.12 

o.oo .oo 
.23 • 00 
• 21 .oo 

"•· 78 .06 
951-08 o.oo .26 

028· 

o·IFKWS 

o.oo 
.22 
.43 

1.13 

_o.oo 
-23 
• 44 

1.11 

o.oo 
.23 
.44 

l-23 

12.JOO 
12.300 

___ .12.JOO_ 
97.QO 

107.00 
114.00 
138.00 

951.33 .25 
951_.55 __ ·- _ .22 __ _ .29 ___ --- _ 

o.oo 
.2s 

-- .48. 
1.29 12.300 

12.500 
12.500 
12.500 
12.500 

__ 12.800_ 
12.800 
12.800 
12.800 

173.QO 
248.QO __ 
304.QO 
487.oo 

952.37 .81 

951.38 
_ 951 .64 

951.84 
952.57 

o.oo 
___ • 25 

.21 

.73 

101.00 ___ 951.54 ____ o.oo _ 
109.QO 951.78 .24 
116.00 951.97 .19 
139.QO 952.64 .67 

SUMMARY OF ERRORS 

.J2 

• 31 
.31 
.29 
.20 

-16 
• 14 
• 12 
.07 

o.oo 
_ _ • 25_ 

.46 
1.19 

_ 0 • 0 0 
.24 
.43 

1.10 

TO-PW ID 

6.00 
6.00 
6~01'\ 
6.00 

6.00 
6.00 
6.oo 
6.00 

6.oo· 
6.00 
6.00 
6.0(1 

30.21 
38.87 
46.44_ 
74.10 

766.73 
817.57 
856.63 
994.30 

_ 370.31 _ 
498.88 
646.89 
932.36 

XLCH 

1.00 
1.00 

- 1.00 -
1.00 

44.00_ 
44.00 
44.00 
44.00 

1.00 
1.00 
1.00 
1.00 

50.00 
so.oo 
so_. oo _ 
so.oo 

2100.00 
21 oo_._oo 
2100.00 
2100.00 

1400 .• 00 _ --
1400.00 
1400.00 
1400.00 

---

• 
-- - - -

• 
·- ------

• 
- - -- - --

• 
-- -

• 
• 
• 
• 
• . ---

• 
• ----
• 
• --• - - -

• -
• 
• 
• 



• 
• 
• 
• 

'! ~-~-
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 

- • FLOOD INSURANCE ZONE DATA- FOR - -· -

. _FLOOD HAZARD FACTOR FOR ENTIRE _REACH USING __ SECTIONS 

SECTION 
_ NUMBER .. 

9.000 
. 9.800 
9.900 

10.100 
10.300 
LO. 800 
10.900 
II. 100 
11.300 

-- - .I 1.80.0 
11.900 
12.000 
12.100 

-- 12. 200 
12.300 
12.500 
12.800 

CUMULATIVE 
D_ISTANCE 

o • 
930. 
980. 

1040. 
1060. 

. I 910 •. 
1930. 
1980. 
1990. 
3160, __ 
3210. 
3211. 
3255. 

_ 3256. 
3306, 
5406 • 
6806. 

ELEVATION DIFFERENCE 
BETWEEN BASE.FLOOD.AND@ 

IO 2_ D. 2 

-.90 
. -. 78 

-.83 
-.12 
-.BS 

. --~ 75 
-.12 

-1.63 
-1.23 

-_.45 
-.43 
-,43 
-.44 
-.4.lt-
-.48 
-.46 
-.43 

-.63 

-.30 .40 
-.28 -·- -- .39. 
- • 29 • 34 
-.30 .98 
-.37 .so 

.. -.• 33_ _ __ .49 
-.33 .43 
-.58 1 .31 
-.57 I .32 
_.,-.22 .• 75. 
-.21 .11 
-.21 ,70 
-.21 .12 
_,-.21 • 78 
-.22 .81 
-.21 • 73 
-.19 .67 
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************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED JULY 1979 
ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

**********************~*************************** 

C 
Tl FIS SUMMIT TOWNSHIP 
J.2 . ___ . l O YE.AR LEV EL. . __ _ . _ .. _ . 

TRIBUTARY TO GRANO RIVER T3 

Jl INQ NINV !DIR STRT !CHECK 

iJ. o. o. 0.000000 

J2 NPROF !PLOT PRFVS XSE.CV XSECH 

1.000 - o·.ooo ·· -1.000 . o~ooo 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150,000 201.000 0~000 0.000 0.000 

METRIC 

o.oo 

HVINS 

o.o 

ALLDC 

o ~660 

0.000 

Q WSEL 

o. 946.100 

IBW CHNIM 

O. 000 - 0~000 

0.000 0.000 

FQ 

o·. ooo 

!TRACE. 

0 .-oo 0 

0.000 

JS LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

NC 
QT 

_ .. ET 

Xl 
GR 
GR 
GR 

X l 
g~ -
GR 
GR 
GR 
GR 
NC 
ET 

XI 
GR 
GR 
GR 
GR 
GR 

_-, n nn"n 
-1v•vvv 

.080 
5,000 
0.000 

9,<i"OO -
955,000 
943,000 
946,300 

9.800 
952,000 

·9·4·s. ooo 
943,800 
943,200 
947,600 
954,600 

,080 
7,100 

9,900 
966,900 
955,000 
948,300 
943,300 
948,700 

_,n nnn 
J.V • VVV 

.080 
97.000 

0.000 

/'l.nnn u •uvv _

040 
101.000 

0.000 

VALLEY SECTION A 

"i3.000 2000·;000 
1200.000 950.000 
2004.000 942,000 
2280.000 950,000 

28.000 
175_0.0_00 . 
1921,000 
2000.000 
2022.000 
2049 •. ooo 
2259,000 

.080 
7,100 

32.000 
1189,000 
1554.000 
1959.000 
2003,000 
2021.000 

1997.000 
949.800 
947,200 
943,700 
942,700 
948,400 
956.700 

.040 
7,100 

2000.000 
965.900 
951,600 
948.500 
943,200 
949,700 

0.000 - 0.000 
.100 

114.000 
0. 0 0 O_ 

2-020. oo·o 
1250.000 
2001.000 
2320,000 

-,n,.n nnn 
C. V"'1''..,, e VU IJ 

1827.000 
1938,000 
2006,000 
2036,000 
2057.000 
2311,000 

~ n n 
• -'U U 

1.100 

2006,000 
1248,000 
1659.000 
2000.000 
2004.000 
2103.000 

0,000 
,300 

138.000 
_ o_.ooo 

··- 0~000 
946.500 
942,300 
955,000 

,nnn nnn 
lVV\IDVVV 

949,200 
946.600 
943,000 
942.700 
949.600 
955.800 

C n. n. • :,vu 
7.100 

50.000 
963.500 
950.400 
943.400 
943,300 
951,700 

0.000 
0.000 

114,000 
1 .• 400-

0.000 
1290.000 
2010.000 
2380,000 

cnn_nnn 1sz1:ooo 
--1943.000 

2010.000 
2037.000 
2129.000 
2383.000 

0.000 
7,100 

50.000 
1329.000 
1730,000 
2000.000 
2005.000 
2177.000 

0~000 
0.000 
0.000 
0.000 

o·.ooo· · 
945,800 
942,200 

0.000 

c~n_nnn 
948:200 
944,900 
943.800 
943.300 
949.500 

0.000 
n n n n 
V • V 1,/\.I 

2000.000 

5·o. ooo 
960.800 
949.600 
943.300 
943.700 
953.800 

0.000 
0.000 
0.000 
0.000 

·o. o o o 
1330.000 
2016.000 

0.000 

0.000 
1865.000 
1963,000 
2014,000 
2041.000 
2141,000 

0.000 
0.000 

2006,000 

0.000 
1404.000 
1803.000. 
-. n n. 'I n n. n. 
CUUL • VVU 
2006.000 
2240.000 

0.000 
0.000 
0.000 

0.000 
945,800 
946,300 
.. 0,000 

0,000 
947,600 
947,000 
943,800 
944,100 
949.900 

·o.ooo 
0.000 
0.000 

0,000 
957,900 
948,900 
n1.""> -:>nn 
7""".J • C..VV 

948,500 
955,700 

/fJv /-1-i PR.0-~ I e __ 
U /I.IN e; ..,.,-, e d 112 1 b. 
·5 l/ ;?iY/ ..-n'_i I t: 

0.000 
0,000 
0,000 

·o-;ooo. 
2000.000 
2020.000 

0,000 

0.000 
1901,000 
1997~000 
2018,000 
2046,000 
?206,000 

0,000 
0,000 
0,000 

0,000 
1478,000 
lll74,000 
".:>nn".:>_nnn 2on6:ooo 
2304,000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
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.'"GR_ ---956.400 ___ 2352.000-- _95.7 .• 2.0.0 _____ 2496,.000. -- ___ 9$.7 .• 600. _ .. 2587.000. 
GR 958.600 2738.000 959.400 2764.000 0.000 0.000 
sB 0.000 2.soo 
NC O.OQO O.QOO 

3.000 0.000 4.000 OoOOO 
.025 0.000 0,000 0.000 

BRIDGE SECTION 8 PLATEAU ST. 
.• __ x L ---- .LO •. 10.0 . . -- 0 ,_o 0.0 

X2 O.OOO O.OQO 
BT 30.000 1189.QOO 
BT 1404.000 960.800 

.. _ B_T ____ 951.,.6_0 0 ..... ____ Q • 0 0 0 
BT 0.000 1959.000 
BT 2002.000 948.500 
BT 948.500 945.900 

__ BT ___ . 0.000. 2177.000 
BT 2352.000 956.400 
BT 957.900 0,000 
BT 0.000 0.000 

.0.,.000 ___ _ 
1.000 

966.900 
0.000 

- .. 1.730,000. 
948.300 
947.100 

2006.000 
951,700 

0.000 
2706.000 

0,000 

~ _o.ooo __ _ 
0.000 
0.000 

1478.000 
_.9.50 .400 .. 

0.000 
2003.000 
948,500 

_ 0.000 
2496.000 

_ . 60. 000 
0.000 

965.900 
0.000 

. _ -- _18 0.3 •. o O O -- _ 
948.500 
947.400 

2027.000 
953.800 

0.000 
2738.000 

0,000 

__ 95.7 •. 900 .. -2691.000 
0.000 0.000 

17.000 0:000 
0.000 0.000 

_ .. _. 6 0 • 0 0 0 , . _ .... _. 0 • 0 0.0 
n nnn n_nnn v•uuv v••1vv 
0.000 1329.000 

1554.000 955.000 
. _ 949.600. •· ... 0 •. 000 

943,400 2001.000 
2004,000 94A,500 
948.700 0.000 

n A~n ..... ~n~ nnn u.uuu___ c~v~.vuv 
2587.000 957.600 

958.600 0.000 
0.000 0.000 

-- 95l·:588· -- 2_7°~:888 
943.200 943,200 

0.000 0,000 

.. o.ooo ___ _ 
0=000 

963,500 
0,000 

. 187~--00.0 -· 
948.500 
947.100 

2103,000 
nc:c: 7nn 
7J_1orvv 

0,000 
0,000 
0.000 

1659,000 
948 • .9.no 
945.900 

2005.ooo 
949,700 

0.000 
2691,000 

__ .NC _ 0.000. __ O.OOQ. _ ..•. 040. 
7.100 

957.900 
0.000 

.... o.ooo. 
1.100 

_ ·-6.0 .• 0 0 0 . 
0.000 

1248,000 
957.900 

.. _ o .• 0.0 0 
2000.000 

948.500 
943,700 

2.240.000 
957,200 

0.000 
0.000 

. . -- _ 0.000 _ 0.000 
7,100 

_ ___ 0.000 0 .• 000 

0.000 
2764,000 

0.000 
_o_.ooo . 
0.000 

959.400 
0,000 
0,000 
0,000 ET 7.100 7,100 

10.300 .. 
966.900 
955,000 
948.000 

37 •. 0.0.0 ____ 1.980.0.00_ 
1189.000 965.900 
1554,000 951.600 
1922.000 947.700 

X 1 _ 
GR 
GR 
GR 
GR .. _. 945 .90.0 ... 

944.900 
948,200 
956.400 
958.600 

~ r, 

'-'" GR 
GR 

.. GR 
NC 

1980.000 . 943 •. 300_ 
~n,h nnn a~~ 7nn t:..VL..,.•vvv .., .. _, •• UV 

2050.000 949.700 
2352.000 957.200 
27 38, 0.0 0. . 9.5.9 .• 40 0 . 

0.000 0.000 0.000 

____ XL . 
GR 
GR 
GR 

__ .10.000 ____ 41;_.000_ 
967,100 1343,000 
962,700 1685,000 
957,700 1944,000 

.2095,QQO __ 
966.600 
962,400 
957,300 _____ GR __ 9_5_4. o o o ____ .2 029. o o o ___ _ 953._400 __ _ 

GR 
GR 
GR 
GR 
GR 
NC 

Xl 
GR 
GR 

947,300 2082,000 
948.300 2119,000 
956,700 2247,000 

-- 962,.200 ___ 2373,00.0 .. 
962.800 2410,000 

0.000 0.000 

10,900 21.000 
965,800 1403,000 
960,200 1690.000 

__ .GR ___ ... 955,200 2100.000 _ 
GR 946.000 2105,000 
GR 956,800 2310,000 
GR 966.600 2580.000 
SB 0.000 2.200 
NC 0.000 0.000 

946.800 
950.060 
958.600 

. _ 9.61._l+OQ __ 
964.100 

0.000 

2100.000 
964,800 
959.200 

-- .9_4_5.50.0 
955,200 
959.900 
967.400 

3.000 
.025 

_ _2014,000_ 
1248,000 
1659.000 
1942,000 

-- 20 0.0 •. o.o 0 
2018,000 
2103,000 
2496,000 

. 2764,000_ 
.100 

7.100 

. 2.0.00.0. _ 
963.500 
950,400 
947,300 

.943.000 
947,800 
951~700 
957,600 

_ ... 0.000 
• 300 

2.0.000 
1329.000 
1730,000 
1961.000 
20.03. 00.0_ 
2020.000 
2177,000 
2587.000 

0.000 . 
0,000 

211_9_._o_o_o _____ 7.50.0.00 .. _____ 850.000 
1452.000 964.400 1519.000 
1780.000 960.100 1797,000 
1949.000 959.400 1971,000 
2037,00.0 ____ .. 953.LOO __ .. 2045 •. 00.0 .. 
2095,000 944,400 2100.000 
2150.000 954,600 2200.000 
...,~no nnn nc • onn ?~oo nnn 
CC70•VVV 7J7•UVV ~~7u•vuv 

_ .2375, 000_. . .9.61 ,1+00 _______ 239.1, 000 
2412,000 966.000 2498.000 

,300 ,500 0.000 

2105,000 20,000 20.000 
1459.000 963.400 , ,- ....,n nnn 

1::>C'-:1•VVV 
1757.000 958,200 1825,000 
2.10 0. 000 .944,.000 __ 2101.000 
2105,000 954.800 2160,000 
2382,000 962,700 2448,000 
2645.000 0,000 0.000 

0.000 3.500 0,000 
0.000 0.000 0.000 

1968,000 2018.000 

20 .• 000. 
960,800 
949,600 
946,400 

__943, 700 
948.000 
953.800 
957,900 

0.000 
Q,000 

___ 950.oo_o __ _ 
963,600 
959,200 
958,800 

... 951 • .700 
944,200 
957,000 
959.900 

--- 962,.400. 
966,500 

0.000 

20.000 
n,~ ~nn 
?Ut::.•t::.vv 
956.900 
943,900 
955,100 
965,000 

0.000 
15,500 

0.000 

... 0 , 0 0 0 _ . 0 , 0.0 0 _ -- . _ 0,000 
1478,000 
1874,000 
1979,000 

1404.000 957.900 
1803,000 948,900 
1968.000 946,400 
2006,000 _____ 944,800... .. 
2020.000 948,100 
2240.000 955,700 
2691,000 957,900 

. 0 • 0.0 0. . . . 0 , 0 0 0 
0.000 0,000 

.. o.oo.o ... 
1612.000 
1897,000 
2010.000 

-· _ o .• 0.0 0 
962,700 
958,000 
957,600 

. 2010.000 
2040,000 
2304,0iiO 
2706,ono 

0,000 
0,000 

. 2096 .• 000. _ 
2101.000 
2215.000 
2300.000 

__949.100 __ --
944,400 
956,700 
961.300 

. 0,000. 
1667,000 
1916,000 
2018,000 
2070,000 
2103,000 
2240,000 
2316.000 
2400,000 .. ... 2.3.94, 0.0.0 __ 

2500.000 
0.000 

0.000· 
1577.0CO 
1891.000 
2.102,50.0 . 
2200.000 
2514.000 

0.000 
0.000 
0.000 

_ .. 962.,500_ . 
0,000 
0,000 

0.000 
961-200 
956,000 

.. .. 944,200 
955.400 
965.900 

0,000 
943,900 

n n n n 
V•VVU 

0,000 
0,000 

0,000 
1624,000 
2000.000 

_ .2104.000. 
2236,000 
2545,000 

0,000 
94.3,900 

a.coo 

- ·- -----. 

• 
• 
e 

• 
• 
• 
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• 
• 
• 
• 
• 
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• • BRIDGE SECTlON.C.BADGELY .. RO. ______ _ ____ ____ _ ----- - -- - --

• Xl 11.100 0.000 0.000 0.000 50.000 50.000 50.000 O.OOO 0.000 0.000 • 
X2 0.000 0.000 1.000 0.000 O.OOO 0.000 0.000 0.000 0.000 0.000 
BJ. ___ 25.000 1403.000 965.80.0 _ __ 0.000.. 1.459.000 .. 964~.800 .. 0.000 __ l.52.9.000 . _ .963.400_ _ O.ooo - -----·· 
BT 1577.000 962.200 0.000 1624.000 961.200 0.000 1690.000 960.200 0.000 1757°000 

• BT 959.200 O.OOO 1825.000 958.200 O.OOO 1891.000 956.900 0.000 2000.000 956°000 • 
, BT 0.000 2100.000 955.200 945.500 2101.000 955.200 947.700 2l02.500 955.200 948.100 
' BT __ 2104.000 955.200 947.6_00 _ 2.10.s..ooo .955.200 _ 946.0Q.o _ 2160.000 954.800 0.000 _ 2200.000 
_ BT 955.100 0.000 2236.000 955.400 0.000 2310.000 956.800 0.000 2382.000 959.900 
;. BT 0.000 2448.000 962.700 0.000 2514.000 965.000 0.000 2545.000 965.900 0.000 • 
-· BT· 2580.000 966.600 0.000 · 2645.000 967.400 0.000 0.000 0.000 0.000 0.000 

NC_ _ _ 0 • O O O _ _ 0 • 0 O O . ____ _ • O 4 0 _ _ _ _ __ o • 0 0 0 ___ 0 • 0 0 0 _ 0 • 0 0 0 0 • 0 0 0 _ 0 .• 0 0 0 _ _ _ _ .0 • 0 0 0 __ . _ 0 • 0 0 0 __ . ___ _ 

~• x1 11.300 25.ooo 2100.000 2115.000 10.000 10.000 10.000 0.000 0.000 0.000 • 
• GR 965.800 l.403.000 964 .• 800 1495.000_ _963.400_ .1529.000 962.200 _ 1577.000. 96J.20.0 ___ 1624,000 
~ GR 960.200 1690.000 959.600 1757.000 958.300 1825.000 956.900 1891,000 956.000 2000.000 
5. GR 954,700 2054.000 953,700 2072,000 948.100 2100.000 944.200 2101.000 944.400 2102.000 • 
~ GR 944.700 2104.000 950,300 2115.000 951.400 2150.000 953.400 2232.000 954.500 2280.000 
'' GR- ___ 955.500 .. 2280 .• 000. __ 959.000 _ .2312.000.. .960.50_0_ 2333.000 961,60_0 ___ 2350.000 .961.40.o ___ 2311 •. 000 ____ _ 

NC 0.000 0.000 0,000 ,100 .300 0.000 0,000 0.000 0.000 O.OOO 
• ET 7.100 7,100 7.100 7.100 7,100 7.100 2082,000 2200,000 0,000 O.OOO • 

x1 11.800 j6.ooo 2092,000 2164;060· -f3bb.ooo 1050.000 1110:06b o~ooo 0.000 0.000 
• GR 959,400 0.000 958.700 100,000 958.100 200,000 957.400 300,000 956.800 400.0QO • 

GR 956,100 500,000 955,500 600.000 954,800 700.000 954.200 757,000 953.100 853.000 
_ GR _953.~oo .956.o~o 950.800 1211.000 950.800 1309,000 951,000 1401.000__ 952.200_ 1505.ono 

GR 953,500 1604.000 954.600 1701.000 955,300 1801.000 955,400 1899.000 954.500 1998.000 
• GR 952,900 2050,000 952,600 2082.000 950.100 2092.000 947.100 2092.500 946.000 2095.000 • 

GR 946,ooo 2099.ooo 947.ooo 2100.000 950.600 2104.ooo 953.800 2200.oon 960.000 2400.ono 
_ NC ____ 0.000 0.000 ___ 0.000 _ _ _,_300 __ ,5oo_ 0.000 _ _o.ooo _ 0.000_ 0.000 o.ono 

• XI 11,900 27.000 2094.000 2100.000 50.000 50.000 50.000 0.000 0-.000 O.OOO • 
.... x3 _ __ 1_0_._000 __ o.o_oo __ o_.ooo _____ 0.000 ___ o.o_oo_ 0.000_ 0.000 o.oo_o 0.000 __ o_.ono 

GR 959.400 0.000 958.700 100.000 958.100 200.000 957.400 300.000 956.80~ 400.000 
• GR 956.100 500.000 955.500 600.000 954.800 700.000 954.200 757.000 953.100 853.000 • 

GR 953.000 956.000 950.800 1211.000 950.800 1309,000 951.000 1407.000 952.200 1505.000 
GR 953.500 1604.000 954.600 1701.000 955.300 1801.000 955.400 _1899,000 954.500 1998.000 
GR 954.000 2094.000 946.300 2094.000 946.200 2097.000 946.700 2100.000 953.400 2100.000 

• GR 953.800 2200.000 960.000 2400.000 0.000 0.000 0.000 0.000 0.000 O.OOO • 
NC OoOOO 0.000 .015 0.000 0.000 0.000 0.000 0.000 OoOOO O.OOO 

- ,. . .. - - ... 

• X"l 12.000 0,000 0.000 0,000 1,000 1.000 1.000 0.000 0.000 0.000 • 
X3 10,000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 
BT 26.000 0.000 959.400 _ 0,000_ 100.000 958,700 0.000 200.000 958.100 0.000 
BT 300.000 957.400 0.000 400.000 956.800 0.000 500.000 956.100 o.noo 600.000 

• BT 955.500 0.000 700.000 954.800 0.000 757.000 954.200 0.000 8530000 953.100 • 
BT 0.000 956.000 953.000 0.000 1211.000 950.800 0.000 1309.000 950.800 0,000 

.. .BL 1401.000 _.951.000_ o._ooo. ____ 1505.000 ______ 952.200 0.000 1604.ooo 953.50.0 _ 0.000_ _ 1101.000 
BT 954.600 0.000 1801.000 955.300 O.OOO 1899.000 955.400 0.000 1998.000 954.500 

• BT 0,000 2094.000 954.000 946.300 2094,000 954.000 951.600 2100.000 953.400 951.600 • 
BT 2100.000 953.400 946.700 2200.000 953.800 0,000 2400.000 960.000 0.000 0.000 

• BRIDGE SECTION D HORTON RO. • 

' 
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.. - XJ ...... 112 .• 100 0 .•. 000,. ---- 0.000 .... -- 0 •. 000 __ .. 44,000 . ..4•~.ooo 
X2 0.000 
X3 :io.ooo 
NC OoOOO 

Xl 
X3 
ET 

12,200 
10.000 
.7 •. 10 0 

Xl 12,300 
·.GIL.... 9S9 ,.400 __ 

GR 9S6,IOO 
GR 9S3o000 
GR 9S3o500 
GR 952,900 
GR 9•~6.000 
QT 5,000 
NC 0,000 

- -ET ______ 0,000 

Xl 12,500 
GR. . 960,000 
GR 9'50,000 
GR 950.000 
QT 5,000 

0.000 
0,000 
0,000 

0,000 
0.000 

...... 7, 100 

30,000 
...... 0,000 .. 
500,000 
956.000 

1604,000 
2050.000 
2099,000 

173,000 
0,000 

- .'. 0 • 0 0.0. _ 

14,000 
90.0,.000. 

2000.000 
2300,000 

101.000 

0.000 0.000 
0,000 0.000 

,040 0.000 
- ··-· - .. ' 

0,000 0,000 
0,000 0.000 
7, 10.0 ·- . _ .. 7., 10 0 . 

2092,000 2104.000 
958 ,70.0 .. 1.0.0. 00.0. 
955,500 600,000 
950,800 1211,000 
954,600 1701,000 
952,600 2082,000 
947,000 2100.000 
248,000 304,000 

0,000 ,100 
.. 0 •. o.oo ......... __ o .ooo 

2000,000 2020.000 
.955.,.000. .l.360 •. 000 
9491, 000 2005,000 
952!. 000 2400.000 
1oc;1,ooo 116,000 

··- -

VALLEY SECTION F 
Xl 12.000 32.000 1990.0.00 2010.000 
GR 964,000 245.000 955,100 652,000 
GR 951,700 1100.000 951,900 1200,000 
GR 951,400 . 1600,000 953,700 1800.000 
GR ~§~:t88 -1i1t: ggg. -- 949,800 Jg~i:-8-88 ., GR 953,100 
GR 954.700 2600,000 95,'.800 2700,000 
GR 957,000 3100,000 960,800 3200,000 
EJ - 0, 0,0.0 0,_000 0,000 __ . 0,000 

0.000 ID,000 
0.000 10,000 
0,000 0,000 

1,000 1.000 
0,000 0,000 
.7. 100 7 .• 100 

50,000 50,000 
_ .958, 100. •··•· 200.000 

954.800 100.000 
950,800 1309,000 
955,300 1801.000 
950.100 2092.000 
950.600 2104.000 
487,000 304,000 

.300 0,000 
o .• 0 00 .. _ . l .400 .. 

1800,000 1900.000 
952.800 .. 1400.000 
948.000 2010.000 
955,000 2540.000 
139,000 116.000 

.1200.000 1400,000 
954,900 755,000 
951,300 1300,000 
952.400 1900.000 
949.400 __ .2.001.000 
953-200 2100.000 
953,400 2800,000 

0,000 0,000 
0,000 O.OtJO 

44.000 
1,000 
0.000 
0,000 

1,000 
0.000 

..2.082., 0 0.0 .. 

50,000 
957.,400 
954,200 
951.000 
955,400 
94 7, l O O . 
953.800 

0.000 
0,000 

.. 0,000 

2100,000 
950.,000 
948.500 
960,000 

0,000 

1400,000 
952.400 
950,700 
952,300 
949,60_0 
954,800 
952.500 

0.000 
o ,_o o o 

. 0,.000 
0,000 
0,000 
0,000 

0.000 
0.000 

2.200 •. ooo 

0,000 
.. - 3 00 , 0 0.0 . 

757,000 
1407,000 
1899.000 
2092.500 
2200.000 

0.000 
0,000 

. .. __ o.ooo 

0,000 
,,1800,.000,. 
2015.000 
2630.000 

0,000 
. " - ·-- - . 

0.000 
944,000 

1400.000 
1950.000 
200.3, 00_0_ .. 
2400.000 
2900,000 

0.000 

. o .• 000 
0,000 
0.000 
0.000 

0,000 
0,000 

.. 0.,000 . 

0,000 
....... 956, BOO .. 

953.100 
952,200 
954.500 
946,000 
960.000 

0.000 
0,000 

-- -· .o.ooo 

0.000 
.. 9.5.0. 00,0 
950,000 

0,000 
0,000 

, _o.ooo 
952,300 
951.000 

.0, 0 0 0 
0,000 
0.000 
0.000 

0.000 
0,000 
0, 0.0 0 

0,000 
400,000 
853,000 

1505,000 
1998.000 
2095,000 
2400,000 

0.000 
0.000 
0,00.0 -

0,000 
1800,000 
2020,000 

0,000 
0.000 

_o.ooo 
970.000 

1500.000 
95}.600 1990-000 
950,400, ... 2005,000 
955,500 2soo.ooo 
954,800 3000,000 

0,000 0,000 
. 0,000 -- 0.000 . 0,000 
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• ---··---
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0000********************************************** 
.. MEC2 RELEASE DAlED NOV 76 UPDATED JULY 197~ 

ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

************************************************** 

Tl 
T2 
T-3 

Jl !CHECK 

J2 NPROF 

_ -- -- 2,000 

INQ 
., 

. -'. 

!PLOT 
0.,.0 0 0 . _ 

NINV 

" u •• 

PRFVS 
- _..,} •. 000_ 

IDIR STRT 
(\ - (\ nnnnnn 

-- -Vo. V,. V v_v V Vu. 

XSECV XSECH 

- - . _0,00.0 .. ___ o ._o o o 

• 
• 
• 
• . ...... _ - -~· .. 

METRIC HVINS Q WSEL FQ • n_nn 
. _v, o.v V o.o o • a,.~. 7nn 

_ _,_,._._, • •. I V V 0..000_ 

FN AL LDC IBW CHNIM !TRACE • - - _0,000 . . . o. o o o __ . _ o_._o o o _ _ o. o o o __ O,OQO ... 
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*****************************************~*****~** 
- HEC2 RELEASE DATED .. NOV 76 .. UPDATED .JULY 1-979 

ERROR CORR - 01,02,03 
MODIFICATION - 50,51,52,53 

**OOOOO*O***OOOOOOOOOOOO*OOO*OOOOOOW*************~ 

Tl 
T2 
.T 3 . 

Jl ICHECK 
~10 •.. 

J2 NPROF 

_ 3.000 

. . 

--··~ -- ·-·~-
INQ 

-- .J+ • 

IPLOT 

0. 000. 

. - •· - --- ------- -- ---• -- - - .... - . 

NINV !DIR STRT 

o. o. 0. 00 00.0.0 

PRFVS XSECV XSECH 

-l.000. -· . 0.000 0. 000. 

• ' . 
• 1 

• 
• 
• 

- -~----·· . - . - - - -· .. - - - - ··---- -- .. ----- -- .. . .. 

METRIC HVINS Q WSEL FQ • o.oo o.o o. 94.7. 000 .. 0.000 

FN ALLDC IBW CHNIM I TRACE • 0.000 0.000 0.000_ 0.000 . _o.ooo 
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*O***~**********************************O********* 
HEC2 RELEASE DATED.NOV 76 UPDATED JULY .. 1979 
ERROR CORR - Ol,02,03 
MODIFICATION - S0,51,52,53 

*******~****************************************** 

Tl 
T2 
TJ __ 

Jl !CHECK INQ 

-10. s. 
J2 NPROF !PLOT 

_ __ _ __ 1 s • o a o .. . o • o o o 

NINV 

o. 
PRFVS 

. __ -_L. 0.0.0 

!DIR STRT 

.. 0 •. o._onnnn_n 

XSECV XSECH 
__ o.ooo ____ .. 0. 0 0.0 _ 

METRIC HVINS Q 

o.oo o.o 
FN ALLDC IBW 

--·· _o.ooo _o.ooo .. -·· -
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. - . ·- - - - - -
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• 

. - - -· - -·· 
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• 

- •-- - --
WSEL FQ • o~ 947.400 o .• 0 00 

CHNIM ITRACE • o. oo o_ -··· . a. o.o o 0,000 -·-----
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*****#~*************~o•~************************** 
HEC2_RELEASE DAlED NOV 76.UPOATED JULY-1979 
ERROR CORR - 01,02~03 
MODIFICATION - 50,~l,52,53 

********************************************~***** 

NOTE- ASTERISK <0 ) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

.. - - - TRIBUTARY TO GR/I. -

SUMMARY PRINTOUT TABLE 150 
. . ~-~-··-

SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS EG 

- ··- ...... 
IOKOS 

_____ 90000 o .• oo .o.oo ____ .. o.oo. __ .... 942.00 .. 9LO.O .. . .946 • .10. ...o .• 00 946,12. _ - 2,64 -
90000 a.oo Oooo o.oo 942000 
9,000 OoOO o.oo o.oo 942,00 
9,000 o.oo 0,00 o.oo 942,00 

107,00 946070 OoOO 946,70 037 
ll4o00 947,00 0,00 947,00 o I 8 
138,00 947 • 40 0,00 947040 • 11 

- i:/~860 93~0.o·o- · ooori------ ·o-.oo 942o70 
9,800 930,00 OoOO o.oo 942070 
9,800 930.00 0,00 0,00 942070 
90800_ 930,00 o~oo _ o.oo __ 942,10 

97;00 . 94.6,24 0,00 9-46~ 25 
- - -

• 90 
107,00 946 • 74 OoOO 946,75 ,62 
114,00 947002 0,00 947,03 ,52 
138,00 947.042 o.oo 947,42 . .Sl 

9.900 so.oo o.oo OoOO 943020 
90900 50,00 OoOO 0,00 943,20 
9,900 50.00 o.oo 0,00. 943 • 20. 

97,00 945,98 o.oo 946,55 159,30 
107,00 946.52 0,00 947.00 119.65 

.. 114.00 946.,.81 0,00 947,26 1.08.32 
9,900 50,00 o.oo o,oo 943 • 20 138000 947,15 o.oo 947,71 124.74 

10.100 60.00 948,30 947,40 943,20 
·- -------- .1.0.100_. 60,00 --· 9.4.8,30 ... ___ 947,40 ...... 9?13,20 ... 

10.100 60,00 948,30 947,40 943,20 
10.100 60,00 948,30 947,40 943,20 

97,00 946.65 o.oo 947,24 85,03 
. 107, 00_ ... 94 7 •. 0 7 o. o o_ .. 94 7, 7.0 . . _93o.38. 

114,00 947.37 o.oo 948,06 116,90 
138,00. 948035 o.oo 948,67 24,55 

10,300 20,00. . 0 • 00 O,OQ. 943,00. 
ID.JOO 20,00 o.oo 0,00 943,00 
10,300 20,00 0,00 0,00 943,00 
10.300 20.00 0,00 0,00 943,00 

97,00 947o4.l. 0,00 .947o42 __ J ,30, 
107,00 947,89 OoOO 947090 .95 
114·, 0 0 948.26 0,00 948,27 076 
138,00 948o76 o.oo 948.77 • 74 

- -- ---- ni~·aoo --8so.oo -- o;o·o- ·-o.oo 944020 
10,800 850,00 0,00 0,00 944,20 
10,800 850,00 0o00 o.oo 944,20 
10,800 850,00 0,00 OoOO 944020 

91;00 947063. O, O O .. "94 7 ,'il . l5o75 
107,00 948,05 o.oo 948,10 10 o 16 
l!4,oo 948,38 0,00 948042 1.11 

e.oo 948.87 0,00 948.91 5,31 

10,900 20000 0,00 OoOO 943090 
10.900 20,00 0,00 OoOO 943,90 

·f8:~88 -- f8:88 8:88 8:88 ~!~:~8 
97,00 947,43 0,00 941~, 05 170,09 

107,00 947,83 o.oo 948,42 152071 
114000 948, 16, . OoOO 948,72 138 o.19 
138,00 948059 o.oo 949.25 155,36 

11,100 50,00 954,80 948010 943,90 
11.100 50000 954.80 948,10 943090 
llolOO 50000 954,80 948010 943090 
11,100 50,00 954,80 948,10 943,90 

97,00 948009 o.oo 948,72 106.35 
107000 949 • l 4 0,00 949045 27007 
114000 949,72 0o00 950,01 23,37 
138000 951003 OoOO 951, 30 20o54 

- - . -·•-- .. ' - ' 

VCH AREA 

l ol6 _ 263,5.4 
049 80 2, 04 
,36 1102003 
,30 1505,12 

067 164,05 
• 61 210055 
,59 240,38 

.. --- _,62 _ .2.8.4, 2.3 

6 • 04 16,05 
5 • 56 l9o25 
5,43 21,00 
5,99 23,flS 

6,17 l5o7l 
_ 6 • 39 .... - 16.,.74 

6.67 l7ol0 
4o56 30,70 

_. ,89. 124,91 
,83 148.76 
,80 167,17 
,85 192.33 

2·~24 4·9.40 
lo 95 65,fll 
1,75 78,82 
1,71 103,15 

6033 15.:n 
6ol9 17,29 
6002 1f:fti 6054 

6,39 l5ol7 
4,48 23.A7 
4,26 26,77 
4,14 33030 

,OlK 

59,68 ... -··-
175.?3 
267on6 
418,48 

·102·,?1 
135092 
158,16 
194,03 

7, 69 
9,78 

10 o 95._ 
12,36 

l0o52 
11,07 •.. -.,. 
l0o54 
27,1;15 
85,J o ______ , 

109,70 
130040 
160,93 

24,4i, ... 
33056 
42,58 
59 o A7 . 

7,44 
R,66 

_ 9,7n . 
11 .n7 

9.41 
20,56 
23,58 
30045 

• 
.1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • .. ·•· --- - --

• • 
SEC.NO XLCH EL fRo' -- °E:LLC . ·- - ELMIN Q CWSEL cRiws EG iOK*S \/CH AREA .OIK • 11. 30 0 10.00 o.oo 0,00 944,20 97,00 948,78 o.oo 948,92 26,55 3,02 33.04 18,P3 • ll.300 10.00 o.oo 0. 0.0 _ 944,20 107,00 949,44 o.oo . 949, 54. 16.,.12 2.6(1 44,70 26,65 
11.300 10.00 o.oo o.oo 944,20 114,00 950,01 o.oo 950,08 10,53 2,26 S7,23 35,]3 • 11,300 10.00 o.oo o.oo 944,20 138,00 951,33 o.co 95).37 4,28 1.77 110,80 66,69 • "; 11,800 -1170,00 0,00 0,00 946,00 _97,00 950, 7_3 o.oo 950,81 10,BO 2,2.8 43,42 29,52 
ll,B00 1170,00 o.oo o.oo 946,00 107.00 950,96 o.oo 951,05 10.so 2,35 48.62 33,02 ;e ll,800 1170,00 o.oo o.oo 946,00 l 14,IJO 951,18 o.oo 951,27 9.64 2,34 55.25 36,71 • 11. 80 0 1170,00 0,00 o.oo 946.00 138,00 951,94 o.oo 952,00 6,83 2,21 89.87 52,79 

. --- - -· ~ 
ll,900 

.. - - o.oo o. o·o 946.-20 97.fo 950 .• 76 -so.oo o.oo 950.97 43,B5 3,66 26,48 14,AS • 11,900 50,00 o.oo o.oo 946,20 107,00 950,99 o.oo 951,22 47,12 3,85 27.82 15,59 • 11. 90 0 50,00 o.oo o.oo 946,20 114,00 951,20 o.oo 951,44 47,86 3,92 29,08 16,48 
11,900 50,00 0,00 o.oo ' 946. 20. 138,.0 0 951,91 0,00 952,18 49,92 4-14 33,_36 19 .c;3 

,. 
12.000 1,00 950,80 951.60 946,20 97,00 950,76 0,00 950,97 ll,38 26,49 28,75 ~· 3,66 • 12.000 1,00 950,B0 951.60 946,20 101.00 950,99 o.oo 951,22 12.36 3,84 27,B3 30,44 

~ 12.000 .. ·- .1. 00 950,80 .951.6.0 _ 946,.20 1 u,.oo 951,20 0,00. _ 951 ,44 .12,67. __ . _3.92 29,10 -ig:2J-- ----12.000 1,00 950,80 951 ,60 946,20 138,00 951,90 o.oo 952,20 20.34 4,38 31,50 • 12.100 44,00 950,80 951,60 946,20 97,00 950,82 o.oo 951,02 11,06 3,62 26,83 29,.17 • 12.100 44, 00 950,B0 951.60 946,20 l O 7., 0 0 951, 05 o ._oo 951.,27 11,99 3,79 28,20 30,90 
12.100 44,00 950,B0 951.60 946,20 114,00 951, 26 o.oo 951,49 12,30 3,87 29,47 32,50 • 12.100 44,00 950,80 95 l. 60 946,20 138,00 951,99 o.oo 952,28 20,34 4,38 31,50 30 ,60 • 12.200 1. 00. o. oo_ 0, 0.0 946,20 _ 97,00 950,82 o.oo 951,03 42,40 3,62 26,83 14,.90 
12.200 1.00 o.oo o.oo 946,20 107,00 951. OS o.oo 951,28 45,50 3,79 28,21 15,fl6 • 12.200 1,00 0,00 o.oo 946,20 114,00 951,26 o.oo 9S1,50 46,26 3,87 29,48 16,76 • 12.200 1,00 0,00 0,00 946,20 138,00 952,0S 0,00 952-30 47,0l 4,04 34, 19 20. l 3 
12,300 50,00 o.oo 0~00 946,00 97,00 951,08 o.oo 951,14 7,72 2,()6 S l ,91 34,Q2 • 12,300 50,00 o.oo o.oo 946,00 107,00 951,33 o.oo 951,40 7,36 2,09 60,67 39,44 • 12,300 50,00 o.oo o.oo 946,00 114,00 951,55 o.oo 95 l • 62 6,73 2,07 70, 16 43,95 

- ~-----· _ .12 .• 300 __ _ so ._o_o_ o_._o_o _o.oo __ . 9_46,00 -- 1.38, 0.0 9_52.37 0 .oo. 952 •. 41 _ 4,42 l ,_8R 119,20 65,A3 

• 12,500 2100.00 o.oo o.oo 948,00 173,00 951-38 o.oo 951,38 ,65 ,55 898,48 213,77 • 12.500 2100.00 0,00 o.oo 948,00 248,00 951-64 o.oo 951,64 ,74 .62 1107,28 287,43 
12,500 2100.00 o.oo o.oo_ 948,00 304,00 951,84 o.oo 951,85 ,75 ,65 1276,85 351. 57 12,500 2100.00 0,00 o.oo 948,00 487,00 952,57 o.oo 952,57 ,58 ,67 1946.78 639,54 • 12,B00 1400,00 o.oo o.oo 949,40 101.00 951,54 o.oo 951,SS 12.02 1 ,45 185,37 29,14 • 12.800 .1400,00 - ---- .. o.oo . _O • 0 0 949.40 109.00 951,78 0,00 951,78 4,BO 

- 1.00 283,32 49,77 
12,800 1400,00 o.oo o.oo - 949·, 40 - 116.0·0 951 ,97 o.oo . 951 ,97 - 2·.57 · , 79 ·393,93 7?.~5 • 12,B00 1400,00 o.oo o.oo 949,40 139.00 952,64 o.oo 952,64 ,43 ,39 923,92 210,95 • 

• • - -- - - - . --- --- ---· ---- - - . . -

• • 
• • ' 
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SUMMARY PRINTOUT TABLE 150 
--·----·-·· ----- .. ,.~. ~- ----- ---------

SECNO Q CWSEL DIFWSP DifWSX DIFKWS 
_ _______ 9. ooo _ _ 9_1-._oo ____ 946._lo _____ 0 •. 9-co ______ o_._o_o _____ . o

0
_._o

0
o
0

_ 
9.000 107.00 946,70 .oO o.oo 
9.ooo 114.oo 947.oo .Jo o.oo o.oo 
9.000 lJB.00 947,40 .40 0,00 0.00 

---9-. Boo --- -,.--,-.ob o.oo - ,14 
9.800 107,00 
9,800 114.00 

• 50 • 04 
• 28 • 02 

-- 9.-8.00. 1.38.00. _ •. 39 _ _ _ .• 02 

· - ·-o. o o 
0,00 
o.oo 

.o. 00 --

9,900 97.00 945,98 o.oo 
9,900 107.00 946.52 ,54 

--26 o.oo 
-,23 .54 

- - --- ------- _ 9.900 ____ .114 .• 00. _9_4_6._8] ___ --- • 29 _ . __ ,-. 22 ...... ·- . _. 83 _ 
9.900 138.00 94 7. l 5 ,34 -.21 1 • l 7 

i0.100 97.00 946.65 n nn 
UoUU 

L"> n n n 
• 0' VoVV 

.10.100 .101.00_ 94 7. 07 _ .42 . _.55 ____ ,42 
10.100 114.00 947.37 .30 .56 .72 
10.100 138,00 948.35 ,98 1.20 1.10 

.LO. 30_0 _ - . 97.00 _94 7 .4 l_ __ -- o.oo • 76 __ o_. oo 
10,300 101.00 947.89 .48 .82 .48 
10.300 114,00 948,26 .37 
10,300 138,00 948,76 • so 

.89 .85 

.41 1, 35 
- . - - -- - - - -- 1 Ci. aoo··- 91,0·0 - 947,63 o .·oo 

.. .. -- -- - ---·-
o.oo .22 

10.800 107,00 948,05 ,41 
10.800 114,00 948,38 ,33 

• 16 .41 
• 12 .75 

TOPWID XLCH 

706.95 o.oo 
. 996;61·-----0.00· 
1003.28 o.oo 
1012.18 o.oo 
.. 87.70- .. · 930.00·--·-·- -----

10] .82 930.00 
108,97 930,00 
us.30 _ 930_.oo __ .. _____ _ 

6.00 50,00 
6.00 50,00 

. 6, 00 . 50. 0 0 _ 
6.00 50,00 
L nn '-" (\ (\ uovu ... ,v. vv 
6.00 60,00 
6.00 60.00 

23-60 60,00 

50.00 20. oo __ 
50.00 20.00 
so.oo ~n nn cu.uv 
50,00 20,00 

- .35.91 850,00 
39.67 850.00 
4J.7A 850,00 

·- --- - -- _ __ 10 ,_BOO ___ _ JJ8,00. __ 948,_87 _ _ _____ ._49_ . -.. u . _ 1 • 24 __ _ 54, 92 850.00 

10.900 97,00 947.43 0,00 -.20 o.oo 5.00 20.00 
10.900 101.00 947,83 , 39 -.22 .J9 s.oo 20.00 
10 •. 900 U4_,_oo_. -- 9~_8 .16. -• 33. 
10.900 138.00 948,59 .43 

- ._22 .. • 72 . 5._00 ., 20,00 
-.28 - ·1 • 16 5.00 20.00 

11.!DO 97.DO 948,09 o.oo ,66 0,00 5.00 50.00 
____ 11.100 . __ LO 7. 0 0 .. __ 949.14 __L. 05 l ,_32 .. _ ___ L.05 .5.00 . so.oo 

11.100 114.00 949.72 ,58 1,57 1.63 5,00 50,00 
11.100 138,00 951.03 1.31 2.44 2.94 5.00 50,00 

11.300 97.00 948,78 o.oo .69 0,00 1.5-40 10.00 
.11.300 101.00 949,44 .66 .29 .66 19.99 10.00 
11.300 111.,.__nn 950.:01 .57 ,L ,L ......-. V V 

11-300 138.00 951,33 1,32 
.28 l • ;,3 ;>3.96 10,00 
.30 2:ss 63;89 10.00 

--·-i1.aoo 97.00 ·95-0 .·13 - O,O(f - • l .95 o.oo 
., 

1 s. 39 11io.oo 
11,800 107.00 950.96 ,23 l. 53 .23 26,31 1110.00 
11.000 114,00 951.18 .22 
11.000 138.00 951 • 94 .75 

1-18 .45 33.8) 1110.00 
.61 1.21 59-13 1170,00 

11.900 97.00 950.76 o.oo 
11.900 101.00 950,99 .22 

.OJ o.oo 6.00 50.00 

.02 .22 6.oo so.oo 
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----- -SEC_N_O_ . Q - (ws-EL _____ or rwsP· - --·-orr·wsx 
12.000 97.00 950.76 

. __________ 12.00.0 __ . LOJ'..00 ____ 950._99. _ 
12.000 114.00 951.20 
12.000 138.00 • 951.90 

o.oo .oo 
. •. 2 2 -- _ --- _ . , 0 0 
.21 .oo 
.70 -.01 

·-- --- --- 12 .• 100 -- -,,97.00 .950.02. _______ o.oo _____ . _.o.6_ 
12.100 101.00 951.05 .23 .06 
12.100 114.00 951. 26 .21 .06 
12.100 138.00 951.99 .12 .09 

- -- -,-- - -- i2~260 . -- -,.-7. 00 - 9so.s2·· - · -· o~-oo- ---- - ~oo 
12.200 107.00 951. 05 .23 .oo 
12.200 114.00 951. 26 .21 .oo 
12.200. 138.00 952.o 05 . ., •. 78 .06 

12.300 97.00 951.08 o.oo .26 
12.300 101.00 951.33 .25 • 28· 

o·rFXliS 
0 ,, 00 

.22 
,43 

1 ,, 13 

_ 0,,00 
.. 23 
,.44 

1 .. 1 7 

0 ;, 00-
,, 23 
,,44 

1 .. 23 

o.oo 
.25 

--- _ .. 12 .• 3.0 0. 1.14.00. __ 951_.55 _____ .22 ___ .29 _________ .48_ 
12.300 138.00 952.37 .81 .32 1.29 

12.500 173.00 951. 38 o.oo .31 o.oo 
12. 500 248000 __ 951064' __ . , 25 .31 ,25_ 
12.500 304.00 951.84 .21 .29 .46 
12.500 487.00 952.57 .73 .20 1.19 

__ 12 .• 800_ .. 101 •. 00 ___ .. 951.54 __ _ _ o.oo _ --- _ .16 . 0. 00 
12.800 109.00 951 • 78 .24 -14 .24 
12.800 116.00 951. 97 .19 • 12 .43 
12.800 139.00 952.64 .67 .01 1 • 1 0 
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6.0Q 

30.21 
38.87 
46.44 __ . 
74,10 

766.73 
811. 57 
856,63 
994.30 

. _ 370, 31. 
498,88 
646,89 
932.36 

XLCH -

1.00 
· l: gg. 
1.00 

44,00. ·-
44,00 
44,00 
44.00 

1~00 
1 , 0 0 
1.00 
1 • 0 0 

so.oo 
so.oo 
so .• 00 . 
50,00 

2100.00 
2100_._oo 
2100 .• 00 
2100.00 

1400 .• 00 _ .. 
1400.00 
1400.00 
1400.00 

• 
-·· ·--·-·--

.1, 
---·-·-- --

• 
- - -·· - _..._ -- . 

• 
• 
• 
• 
• 
• 
• 
• ----

• 
• ------- ·-

• 
• 
• 
• 



• 
I : 
I,: 
1;: 

I 
I 

• 
• 
• 
• 
• 
• 
-• 
• 
• 

. -- .FLOOD INSURANCE ZONE DATA- FOR - .. -

. _FLOOD HAZARD F.ACTOR FOR ENTIRE.REACH USLNG __ SECT.IONS. 

SECTION· CUMULATIVE 
.NUMBER __ DISTANCE 

ELEVATION DIFFERENCE 
BETWEEN.BASE.FLOOD_AND@ 

l O 2_ o. 2 

-.90 -.30 9.000 
.. 9.800 

9.900 
10.100 
10.300 
1.0 .• 800 
10.900 
11. 100 
11.300 

o. 
.930 • 
980. 

1040. 
1060. 
101n_ 

.. _ -. 78 
-.83 

-. 28 ·--- --
- • 29 

.40 
.•. 39 _ 
.34 

-· -- - .11.80.0 
11.900 
12.000 
12.100 

__ 12.200 
12.300 
12.soo 
12.800 

"i 930: ·-
1980. 
1990. 
3160,. _ 
3210, 
3211 • 
3255. 

_ 3256. . . 
3306, 
5406. 
6806. 

-.12 
-.85 
-.• 75 
-.12 

-l .63 
-1.23 

-.• 45 
-.43 
-.43 - "· ,. -- • ..,.."'T 

-.4.f> 
-.48 
-.46 
-.43 

-.30 
-.37 

__ -_.33_. 
-.33 
-.58 
-.57 
. ":'o.22 
-.21 
-.21 
-.21 

__ .,.. 2 I. 
-.22 
-.21 
-.19 

.98 

.so 
-- .• 49 

.43 
1. 31 
1. 32 
-• 75 . 
.11 
.70 
.72 
• 7.8 
.81 
.73 
.67 

--------------------------------------------------WEfG.HTED AVG FOR REACH. -.63 

.. FHf FOR THE_REACH.= .. 005 WlJJ:L 99.1_ .OF: H:tE_REACl:J _WIT.H.l.N ,S_FEEJ. 
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MODIFICATION - 50,51,52,53 
O*O****************~***~*********~**************** 
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FIS SUMMIT TOWNSHIP 
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'--1'31 -·- ·}-2-~s·ut}R~E]f~fGRAND RIVER ___________ ·----·-----···-· 

Jl !CHECK !NO NINV !DIR STRT 

o. 4, o. o. 0.000000 

ME.TR IC 
o·. ·oo 

J2 NPROF !PLOT 
- --- 1,000- ·-0.000 

PRFVS 
-~L7ooo 

XSECV 

o-:Ooo 

XSECt-1 F~J 
0,000 --- 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 
·38·;0 o o 1.000 4,i.oo·o -7,1~00·· -- 1+0~1ioo ~;3. oo·o · 

HVINS 

o.o 

ALLDC 
0,000 

·---- - - _54. o_o_o __ _ . __ 4,o_oo __ 39,ooo ____ O....Jl.QO 1so.000 _____ 200.ooo_. 

27,01)0 

0,000 

0.000 
114,0(10 

1,400 

NC 
UT 
ET 

·--·x1 
GR 
GR 
GR 

Xl 
GR - .. GR 
GR 
GR 
GR 
GR 
NC 
ET 

.. . - . 

Xl 
GR 
GR 
GR 
GR 
GR 

,080 
5.000 
0,000 

.080 .04-0 / .100, ,300 ./ 
97.ooQ/ 101.ooov' 114,000✓ 138,ooo..,,,. _ _,o_,J) o_o ____ . _o_. __ Q..Q_o _______ .o., o o o_ _ _ _ o •. a o o 

VALLEY SECTION A 
··9:·o·o o· -·-· ·1 J; no o --·-21ro·o:- 01ro·--2·0·2·0-;-o·o o· 

955,000 1200.000 950.000 1250.000 
943,000 2004,000 942,000 2007,000 
946,300 . 2280,!)0!)_ _ 95.Q,Q00 _____ 2.32.Q .• OOO_ 

---0.000 --
946,500 
942,300 
955,000 

9,800 28,000 1997,000 2049,000 1000,000 

--il~:-888--l-~~ 1~:888-----~ij·:18-8 ---- }{ji:882-·- - itl·:~88-
943.800 2000.000 943,700 2006.000 943,000 
943.200 2022.000 942.700 2036,000 942,700 

i~r:~88-- ~g~:~:888 ~ii:~8-8---~-g~-I:-888 · --- ii~:~88 
,080 .080 .040 .300 ,500 

7,100 7,100 7,100 7,100 7,100 

9.900 
966.900 
955.000 
948.300 
943.300 
948,700 

--------------- --------- --
32.000 

1189.000 
1554,000 
1959.000 
2003.000 
2021.000 

2000.000 
965,900 
i~i:~gg .... 
943.200 
949.700 

2006,000 
1248,000 
1659,000 
2·0·00. OffO. 
2004.000 
2103,000 

50,000 
963.500 
950,400 
943.400 
943,300 
951,700 

--- ---- --- ------ --- - - ------------ --- - - -

0, 0-0 0 
1290.000 
2010,01)0 
2380.000 

800,000 
}847,000 
1943,000 
2010.000 
2037,000 

. 2129,000 
2383,000 

0.000 
7,100 

50,000 
1329,000 
1730,000 
2000.000 
2005.000 
2177.000 

- ---- ---- ------ -- -----------------------1 

-- -- . ·-·-·-- 7 

i . 

• 
• 
• 

le 
-- - - - - -- - - ----- - --- -------- - --- - -----
Q 

I) • 

IBW 
·o,;ooo 

21 .. 000 

~ISEL 

947.000 

CHN!M 
- - . 

o·. o o o 

-22,000 

FQ 

0:-000 

!TRACE 
,r:ooo- -

. 2.000 

---

·----- - ·-·7 

. 0., 0 0 O .. ·- _ 0 •. o O 0 _ _ _ 0. • 0.0 0 -- --- --- - -- - - - - ----~-- ------------ l 

0.000 
0.000 
0.000 

- ·o. 660 
9,,5,e,oo 
9,,2. 200 

0,000 

q30.ooo 
_9,,3.200 
9lf4, 90 0 
9,,3.800 
9,,3,300 
9£,9.500 

0.000 
0.000 

2000,000 

50,000 
960,800 
949.600 
943.300 
943.700 
953.800 

0.000 
0.000 
0. o O_O 

· --o·.o·oo 
1330,000 
2016,000 

0.000 

0.000 
0.000 
0,000 

--- o.·ooo 
945,800 
946.300 
.. o.ooo 

0.000 
0.000 
0.000 

- 0.-000-
2000.000 
2020.000 

0.000 

0.000 0.000 0.000 

--r-- ---- ----

-- - --- ----- ---- --

I 805. 0 0 0 ___ . __ 9_4 I,.6.0 (! ___ J.90 1. •. 0_0 Q __ _ 
1963.000 947,000 1997,000 
2014.000 943,800 2018.000 
2041.000 944,100 2046.000 
2141,000 949.900__ 2206.000. 

0.000 0.000 0.000 
0.000 0.000 0,000 

2006,000 0,000 0.000 

0.000 
1404,000 
1803.000 
2001.000 
2006,000 
2240,000 

0.000 
957.900 
948.900 
943.200 
948.500 
955.700 

0.000 
1478,000 
1874.000 
2002,000 
?006,000 
2304,000 
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GR 
- GR··-

SB 
NC 

~ ti :t 8-8- -~ ~ ~ ~ : 8 8 8- ---~§-~-:-t 8-8- · --1 ~ l~-:-8-8-8-- - --- q_s_6-:-g g 8 
0.000 2.soo 3,000 0.000 4,000 
0.000 0.000 ,025 0.000 0,000 

- 2586:-888 -· 
0,000 
0,000 

957.900 __ _ 
0,000 

17,000 
0.000 

26'l.J,OOO 
0,000 
0.000 
0.000 

957,900 
· ·o-:ooo- · 

943,200 
0,000 

270.6., O_O_O ______ ----~ -, 
0,000 , 

943,200 
0,000 ______ ,..____ --- ---·-- ------------- ----------

BRIDGE SECTION B PLATE~U ST, 
x1 ____ . 10_._100 o.oo_o ________ o_.o_o_o ___ o_._o_o_o ___ 1;,9.00_0 . ___ 00,000 
,. 2 0 • 0-0 0 . 0 , 0 0 0 1 , 0 0 0 0 • 0 0 0 0 , 0 0 0 0 • 0 0 0 

.. 60,ooo_ . __ o.oo_o ____ o._oo_o_ ___ . o_._oo_o ________________ _ 
0.000 0.000 0,000 0.000 

• 
• 
• 

BT 30,000 1189,000 966,900 0,000 1248,000 965,900 
BT 1404,000 960,BOO 0,000 1478.000 957,900 0,000 

--: t-- 95-5-: g-8-8--- f9s·8:-8-8-8--1-~i-g-:-g-g g 95 8: t-8 8 2 0·0~8-:-8-8-8--1_~g~: ~g 8---
1ss2:888 1~~~:888 965:588 165~:888 _j' • 
_9~_9_,t,_QO ______ Q_,_QOO 1.8.7_4.,_0_00. ___ 9_4..8 ,9...0_0 _________ _ 
943,400 2001.000 948,500 945,900 

8 T 2002.000 948,500 947,100 2003,000 948,500 947.400 
BT 948.500 945,900 2006.000 948,500 943,700 2027.000 20048,07000 9480,50000 2914073,1000 20059,07000 • 94 , 0 • 0 , 0 0 94" , 0 

-- -~t·-- ·23sl: 8 8 8 --
2 

~il-:-2-8-8------956·:-6-8-8---- ,,4-92-:-8-88- ----
2
~~ :l88 -- --

355: ~g 8 · 
___ o.o.oo .. 2304.ooo ____ 955._1_0_0 _______ 0_,_o_oo _ 
2587.000 957,600 0.000 2691,000 

BT 957,900 0.000 2706,000 957,900 0,000 2738,000 
BT 0,000 0,000 0,000 0,000 0,000 0,000 

958.600 0.000 2764,000 959,400 • 
0.000 0.000 0.000 o.ono 

-- -~¥-- -- -~ :-?88---~-:-?-88,----1-:.Y.~8---....,}:l8¾------l:-?8-8 - - -~ :t88--
____ .. o •. o.oo___ _ ____ o .• ..o.o..o ______ o_,_oo_o _____ o. ooo, __ _ 

1968,000 2018,000 0,000 0,000 • ·-- X l --- -- J_0 ~ 3_0_0_ _ . _3_7_._o_o_o __ l 't_B_0_._()_0_0 __ ?,0J 4_._0J)_O _____ 2.Q, 0.0.0__ _ . 2 0, 0J)_0 -·· _ 20, 0 0 o_ . . ___ Q, Q 0_Q ___ . _ ... .O.,.o.o_o __ -· --- _ .0.,.00 0 
' GR 966.900 1189,000 965,900 1248,000 963,500 1329,000 960,800 1404,000 957,900 1478,000 

GR 955,000 1554,000 951,600 1659,000 950,400 1730,000 949,600 1803,000 948,900 1874,000 
GR 948,000 1922,000 947,700 1942,000 Q47.300 1961.000 946.400 1968,000 946.400 1979.000 • GR ___ 945, 900 l 9BO, 000-~943, 300 2000, 000:----,943. 000 2003. OOQ:--__ 9_43._LQO 2006. Q_OQ __ 9!,,_4.._, f'QO ___ 2.0.LO .•. O,Q.Q ______ ----' 

---- ·5·µ 9-;,.4--;-~o·o--2·0-i-i;:-0-0·0 9,;s-;roo- -2·0-ra.000 9,;r.-1:fo·o ---·20;:,o .-o~o·o 948·. o oo~-··-· 2020-. ·o o o- -- 948 :ran 2040. o oo 
GR 948.200 2050.000 949,700 2103.000 951,700 2177,000 953,800 2240,000 955,700 2304.000 
GR 956,400 2352.000 957,200 2496,000 957.600 2587.000 957.900 2691,000 957.900 2706.000 

---~~--- JS~ :-t88--2J.3-~-:-2-ag 95 ~};-t-8-8--- 2164 : £-88-----Q_;ggg._ - -- --g-:-a-gg. - --8-: gg g -- -- 8: g g g- - --8: gg g -- -g: 8l8--
x 1 10,800 44,ooo 2095,000 2119.000_~ __ 1so.ooo 850.000 850.ono 0.000 _o_.0001 ___ o_._o_oo _______ _ 

---GR _____ 967:-co·o--134·3:·o-oo-- -96-6:-6-oo r-z.s2:-·olfo ·9·64-;,-,.-0-0- -- rsr 9. oo o --- - 963. "'oo- · · 1612 :o·o o- --- - 9-62. 1·00 1661. ooo -----
GR 962.700 1685,000 962,400 1780.000 960.100 1797,000 959,200 1897,000 958,000 1916.000 
GR 957.700 1944.000 957,300 1949,000 959.400 1971,000 958.800 2010.000 957.600 2018,000 
GR 954.000 2029,000 953.400 2037,000 953,100 2045,000 951.700 2046.000 949.700 ?0_7_0,_000 ___ _ 

-- --GR - -- 947.30~0--·2082;000~---·g46,-ffoo-----2-o-9-s-.-01ro--- - 944.400 •· 2-i-o·o-.·oo·o · 944.200 2101.000- · ·-944~4·00~--2103.000-· 
GR 948.300 2119,000 950,060 2150,000 954.600 2200.000 957,000 2215.000 956.700 2240.000 
GR 956.700 2247.000 958.600 2298,000 959.800 2298.000 959.900 2300,000 961,300 2316.000 

. _c;_R ___ 962_._2_0_0 _____ 2_3_7_3_._o_o_o ___ 9..9_1_._l\..O o: _ __,2]..75_._o_o_o ____ 9_6J_._l\..O_o ____ 2 391. on o ____ 962. 4 o o _____ 2394 ._o o o _ . __ 9.ti.?,.5.QQ ____ 2_4_0 o_._o_o..o ___ . ______ _ 
-- GR 962.800 2410.000 964.100 2412.ooo 966.ooo 2498.ooo 966.soo 2500.000 0.000 0.000 

NC 0.000 0,000 0,000 ,300 .500 0.000 0.000 0.000 0,000 0,000 

---x·1-· --1 o· ;90~0 ·- · - - z-1;-0~0-O --21cfo. o o o ~2To·s--;-o~a~o-- -··2-0·.-0·60 -- - · 2·0. o·o o· - ·· 
GR 965.800 1403.000 964,800 1459,000 963.400 1529.000 
GR 960.200 1690.000 959.200 1757.000 958.200 1825,000 

---~~ - -i~~-:-~-8-8--~+&t.-8-8-8 i~§:~8-8---~ l-8-g: 8 88·---i~t :-g-g 8- --~ l&a-:-8-g-g - · 
GR 956,800 2310.000 959.900 2382.000 962,700 2448,000 
GR 966,600 2580.000 967.400 2645.000 0,000 0.000 

-- ~ 8- --- 8 : g 8-8 -. -- -5: 5-8-8- ---- 3-:-8-~ 0 8-:-8-8-8---- -5-:-5-8-8 ---- 8 : g 8-8 

20.000·-· . 0,000 ·- ··-· 0.000·- ·-· o.ooo-
962.200 1577.000 961,200 1624.000 
956,900 1891,000 956.000 2000.000 
94_3 ,_9_0_0 _____ 21.0.2.,.~0.0 ______ 9_44 •.2.0JL _____ 2.10_4_._0 l)_O ___________ _ 
955.100 2?.00,000 955.400 ?.236,000 
965.000 2514,000 965.900 2545,000 

0.000 0.000 0.000 0.000 
is.son 0.000 943,900 943.900 
o. o o o · · - · o ~- O" o o- - · ·· · o -~ o·o·o· ·-o-.-o·o·o·· -- -

------------ ------- --------- -- ---------- --- --- --
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' -
I • --- - - __ E)k I D_GE - s_e:_c_u ON _C_fl.AQGE;LY_8_D_. __ 

Xl 11.100 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.000 0,000 , • 
X2 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 j 

- ____ s_r __ 25_, o_on__ _1~03_._p o_o ___ -9t,5 • .a_o_o, _____ Q. o_o_o ____ J.f+.59_._o_o_o __ 9.6!t .aoo _ _ _ ___ o. o 00 ____ 1s29 ._o Qo_ ---· _963 .4_0_0 _______ o ._o_o,-"---------
BT 1577.000 962,200 0.000 1624.000 961,200 0.000 1690.000 960,200 0.000 1757.000 
Bl 959.200 o.000 1825,000 958.200 0.000 1891.000 956.900 0,000 2000.000 956.000 
BT 0.000 2100.000 955,200 945,500 2101.000 955.200 941,100 2102.soo 955.200 948,lOO 
RJ _____ 21 o_-4_._o_o o __ _ _ 9.55. 2_0_0 ____ 9_4_7... 6_o_o ___ 2_1_05.._o_o_o_ __ _ 9.55. 2 o o _ 946. o o_o 21 6 o. o o o 954. a o_o__ _ _ o • o o o 22 o o • o o.o ___ _ __ . ________ _ 
BT 955,100 0,000 2236,000 955.400 0,000 2310.000 956,800 0,000 2382,000 959.900 I 
BT 0.000 2448.000 962.700 0.000 2514.000 965.000 0,000 2545,000 965.900 Q.000 
BT 2580,000 966.600 0,000 26~5,000 967,400 0,000 0,000 0,000 0,000 0,000 

__ N_C ____ o_._o_o_o _____ o_. o QO ____ ._o~o'--------"-'-o_oo __ o_. o_o o ______ o_._o_o_o _____ o_, o.o_o _____ o .o o_o _____ o_,_o o_o ____ o_._o_o_o ___ _ 

• 
• 

Xl 11,300 25,000 2100,000 2115,000 10,000 10,000 
___ G~ ___ 965,800 __ L!t03,_0_0_0 ___ 961+_,_80_0 __ 14.95 •. 00_Q_ ______ 9_63.400 _____ 1529.000 

0,000 0.000 0,000 
1577_._ooo _ _ .961,200 ____ L624._o_o_o _____________ _ • 

: GR 960,200 1690,000 959.600 1757.000 958.300 1825.000 
• : GR 954.700 2054.000 953,700 2072,000 948,100 2100,000 

L GR 944,700 2104.000 950,300 2115.000 951,400 2150.000 

10,000 
962 ,_20_0_ 
956.900 
944.200 
953.400 
96.l_. 6.00 __ 

1891.000 956.000 2000,000 
2101.000 944.400 2102.000 
2232.000 954.500 2280.000 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

_GR ____ 9.5 5_. 5 o_o __ 22.s_8_._o_o_o _____ 9 5_9_._o_o_o __ 2_3_1_2_._o_o_o __ -9_6_Q_.so _a_ _ ___ 2_3 3 3 • o o o_ 
NC 0,000 0.000 0.000 ,100 .300 0.000 
ET 7,100 7,100 7.100 7,100 7.100 7.100 

x1 - - n .800 ·- -- 30.000- -2092.00~- 2104.000 - 1300.000 
GR 959,400 0,000 958.700 100.000 958.100 
GR 956,100 500,000 955,500 600,000 954.800 

--i}----~~J:gg 8- -- rl6-t-::-8-&8--- i-~2 :-~-8-8,--t-~ l}:-8-8-8 ~-~g-: i8 8 
GR 952,900 2050,000 952,600 2082,000 950,100 
GR 946,000 2099,000 947,000 2100.000 950,600 
NC__ _ o ._ooo ____ q_._o_oo _____ o_._o_o_Q_ _____ .• 30_0 _ _ ._500 

1050:-000 
200.000 
700.000 

-- 1_3_0_9_, 0 {)_0_ 
1801,000 
2092,000 
2104.000 

0.000 

Xl 11.900 27,000 2094,000 2100,000 50,000 50,000 --~a 9§-8 :2-8-81---8 :8¾8 95{-:-~-88 ro-8-:--8-8-8--- -~.,.g :-~-88-- - -20-8-:-8 88- -- -
GR 956.100 500,000 955,500 600,000 954,800 700,000 
GR 953,000 956,000 950.800 1211,000 950,800 1309.000 
GR ___ 953._500 ___ 1604.000 ____ 9_5__4.6_0_0 ___ 1_7_0l_._O_O_O__ _ 9_55,300 1801,0()0 
GR 954,000 2094,000 946.300 2094.000 946.200 2097.000 
GR 953.800 2200.000 960.000 2400.000 0.000 0.000 
NC 0,000 0,000 .015 0,000 0.000 0.000 

Xl 12,000 0.000 0.000 0.000 1,000 
X3 10.000 OoOOO 0,000 0,000 0,000 
BT 26,000 0,000 959,400 Q.000 100.000 
BT 300-.-000· - 95 7 ,4 o o- -- - -- -o. o o-o------4-oo .-o o·o- - 956-. 8<fo 
BT 955.500 0,000 700,000 954.800 0,000 
BT 0,000 956.000 953.000 0,000 1211.000 

- -- ~ t -- -1-~g{ :-i 8-8 95-5--:-8-8-8- --1-8-o-~-:-8-8-8:--L~.g1-:-g-g-g- - __ q5_6: 6 88 
BT 0,000 2094,000 954.000 946.300 2094.000 
BT 2100.000 953,400 946,700 2200.000 953.800 

1.000 
0.000 

958.700 
0.000 

757.000 
950.800 

__ Q.000 _. 
1899.000 
954,000 

0.000 
---- - - -- - - - -------~ - - - ----

BR I OGE SECTION D HORTON RD • 

--- --- -- ------- -----

0.000 
2082,000 

2350_,_000 _____ 96_L,_4oo ____ 231_1-.000 __________ -~ 
o.noo 0.000 0.000 

2200.000 0.000 0.000 

1110-.00·0 ·- cf:ooo· 
• 

957,400 300.000 
954.200 757.000 

o:ooo--
956,800 
953.100 

--- -0. 000 - -------- --- -

1 400.000 • 
A53,000 

-9_5_1 ._o_oo ____ 14.01_. o_oo __ -- _952_.200 __ _ 1 5_Q5 .• _0 Q_O _____ _ 
955,400 l89Q.OOO 
947.100 2092,500 
953.800 2200.000 

954.500 
946.000 
960.000 

1998.000 
20Q5.000 
2400.000 

0.000 -- 0.000 -- ____ o_._ooo ____ o.ooo ________________ _ 

50.000 0.000 0,000 0,000 
_o. o o o _____ o_._o_oo _____ o_._o o_o _ o_._o n_o_ 

957.400 300.000 956.800 400,000 
954.200 757.000 953,]00 853,000 
951.000 1407.000 952,200 1505.000 
955.400 1899.000 954.500 19980000_ ,_ 
946.700 2100.000 953,400 2100.000 

0.000 o.noo 0.000 0.000 
0.000 0.000 0.000 0.000 

1.000 0.000 0.000 0,000 
0.000 0.000 0.000 0,000 
0.000 200.000 958.100 o_. o.oo ---------500.000 956,100 0,000 600,000 

954.200 0.000 853,000 953.101) 
0.000 1309.IJOO 950,800 0.000 

1604_, o_o o 9_53_._so o __ o_. o_o_o_ _ LJOL.000. _ - --955.400 0.000 1998.000 954.500 
951.600 2100.000 953.400 951,600 

2400,000 960,000 0.000 0.000 
-- --------

• 
• 

~ -~ m 
~ 

C 
~ -~ ~ 
c5 

•! 
0 

.l•~ 
' 

• 
• 
• 



• 
• 
• 
• 
• 
• 
• 

• 
---11- _____ -1~:-k8-8-------

x3 10.000 

_o_._o_o_o _____ o_.,p
7
Q_Q___ __ .o

0
_. __ o

0
.o
0

_o
0 

_____ l/-_4
0

_. __ o
0

.o
0

.o
0
_ 

0 • 0 0 0 o-. 0 0 0 
0.000 0.000 ' 0.000 0.000 

44.000. 
0.000 
0.000 
0.000 

- 4 j: g g g - . 8: g g 8- - - -- -8-:-8 g-g- -- - -- 8-:-8-8·8 -- ------~ 
0.000 0.000 0.000 0.000 • 
0.000 0.000 0.000 o.ono NC 0.000 0.000 .040 0.000 0.000 

-. .. ---------------------------· - -

XI 12.200 0.000 
X3 10.000 0.000 

_ .ET _____ 3._100 _______ _7.100 __ 

0.000 0.000 
0.000 0.000 
7._.1 _o 0 _____ 7._._l 0_Q __ _ 

1.000 
0.000 
1.100 

1.000 
0.000 

.7.10.0_ 

------~- ------ -- - -· - - -- --------- - . . . ----------
1.000 
0.000 

2082-000. 

0.000 
0.000 

.2200.000 __ 

0.000 0.000 
0.000 0.000 o. o o o. ________ o. o o o ______ _ 

XI 12.300 30.000 2092.000 2104.000 50,000 50.000 50.000 0.000 0.000 0.000 
__ GR _ 959. 400 ---- 0. OOQ, __ 9.5_e_._1_0_0 ___ 1_0_0_._Q_QO ____ .9.5_8. •. l Q_0 _______ 20_0_._0_(lO ________ 957 .40.0 ____ 30 Q._o OQ ___ 956 •. Bo_o ____ 40.0 .• OO_Q 

GR 956,100 500.000 955.500 600.000 954.800 700.000 954.200 757.000 953.100 853.000 
GR 953.000 956,000 950,800 1211.000 950,800 1309.000 951.000 1407.000 952.200 1505,000 
GR 953,500 1604,000 954,600 1701.000 955,300 1801.000 955.400 1A99.000 954.500 1998.000 
GR 952.900 2050.000 952.600 2.08-2.00Q 950.100 2092.000 947.100 2092.500 ____ 946 •. 000 _____ 2095.000 ___________ _ 
·GR 946;0·00 · · 209·9;0-oo·--_--9·41;0·0·0-/--2nro·:o-oo /----·-950.600·/-··-2104.000 953.900 2200.000 960.000 2400.000 
QT 5.000 173.000/ 24B.OOO 304.000 487,000 304.000 0.000 o.OOO 0.000 0,000 
NC 0,000 0,000 0.000 .100 .300 0.000 0.000 0.000 0.000 0.000 

__ ET _____ o_. o_o o o_._o_o_o _______ o_._o_o_Q__ __ a_._o_op _________ o_. o_o o _ _ _ ____ 1. 40_0 _ _ _ _ _o_. o o o _ _ __ o. o.o.o. _________ o_._o_o_o _ _ ____ _o •. o o o _________ -----' 

XI 12.500 14,000 2000,000 2020.000 1B00.000 
__ GR ____ -- 960. 0 0 O _____ _9_0_0_. 00_0 ___ 9_5_5 ._o__o_o ___ l 3.60 ._o_O_Q ___ ----- _952.• 8.0 0 

GR 950,000 2000.000 949.000 2005.000 948.000 I 

0.000 0.000 
i~rn:-8&-&-----1~gg:-g-gg -- ------ -7 

• 
• 
• 
• 
• 

•1 GR 950,000 2300.000/ 952.000/ 2400,000 / 955.000 ✓ 
QT 5,000 101,000 109.00~ 116.000 139.000 

1900.000 
1.-.00.000. _ 
2010.000 
2540.000 

116.000 

2100.000 
.. 950-000 _ 
948.500 
960,000 

0.000 

0.000 
1 a o.o. o o o_ 
2015,000 
2630.000 

0.000 
0.000 0.000 • 

______ ~--~()~ ____ -~~o_o __________ J 
L----------------------------

• VALLEY SECTION F 

• 
aA- -·glt:-~8~ -- -zi§: g 88-- -1t}g: Y-8-8·---2.g-}~-:-8-8-8-- 1 ~gz:-~88- .11gg :g-gg 
GR 951.700 1100.000 951.900 1200.000 951.300 1300.000 
GR 951,400 1600.000 953.700 1800,000 952.400 1900.000 

: ____ GR. __ 95 o_. 4_0_0 ___ 199_4_,_0_0_0 _ ________9~__9_._a_o_o ____ 2,0_0_0_._o_o_o _ _ _9_4_9 ,_4_o_o ___ 20 o 1 • o_o o 
GR 952.900 2010,000 953.100 2018.000 953.200 2100.000 

• 
GR 954.700 2600,000 952.BOO 2700.000 953.400 2800.000 
GR 957.000 3100.000 960.B00 3200,000 0.000 0.000 • 

1 
__ E_J _ _ __o_._ooo ______ o._ooo _____ o_._o_o_o _____ o_._o_o_o _____ 0.000 o_.ooo 

1400,000 
952.400 
950,700 
952.300 

__ 9_4___9_. 6 0. 0 
954.800 
952.500 

0.000 
0.000 

I_-------------------------- --- ------- - - - --------

• - ---- --- ------

• 
• - - - ----- -- ---- -- ------------------

I 

0. Q_(IO 
944.000 

1400.000 
1950,000 
20 o 3 ._o_o o 
2400.000 
2900.000 

0.000 
0,000 

• --- -95~-:ggg----- 918:8-8-8------- ------, 
951.000 1500,000 
951-600 1990.000 • _ _ 95 o_._4_0.0 ___ 2 o o 5 .o.o_,,,__ _________ , 
955.500 2500.000 
954.800 3000.000 

0.000 o.onn 
_____ o.o_oo ___ o._oo_o _________ -----, 

I 
I 

--- --- ---- - --- - --- ------ --------------

- ----- - --- - --- - - ---- - - ----------- -

------ - --- -- - ·---------------------------

• 
I-•'~ -
I ,~ • l ____________ _ --------------- ----- ------ -- ------------- ----------------- J 

• • I 
I 



I • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

---·••PRdF. i-- - . ---- - ... - -- ------ - - -- - - . -

CCHV= .100 CEHV= .JOO 
--~SE.~-~gNi-• 0-0-0·0-E'.i->··nc---c·wsEL CR I ws wslcnc~·--E'G ___ --HV --- - --"f-iL" - -

Q OLOB OCH QROB ALOB ACH AROB VOL 
--OL0:55-- BbNK ELEV-- -- -

TIME VLOB VCH VR08 XNL XNCH XNR WTN 
T~A LEFT/RIGHT 
ELMIIN SSTA 

$LOE_E. ______ XLOB_L__ ~LCJ:!_ ___ ~L.QBR ___ I_U:UAL.. __ ID_C I CONJ CORAF1 lOPWID ENDST: 

~-----------'V'-"'A LL EY SEC 1 I ON /J -------
q.oo 
114. 

--: O' 0 g 5-~ g 
s.oo 

74. 
• 09 ·o-. 

941.00 o.oo q41.oo 947,oo 
28. 11. 839. 78. 

--'--'•J.1:i,_ ___ ._O_(,__ .o_e_o ___ _.040 
o. o. 0 0 

.oo 
185. 
,080 

0 

o.on o.oo 
o. o. o.n.oo ___ 942:.oo 

0,00 100].28 

945,80 
946.30 

1284,29_ .. _ 
2287,57 

-·---- ---------

- ----------- -----------------~ 

- ---- _.,__ ---- --

' . 
I • 
• 
• 
• 
• 

*SECNO 9,800 ·-- - ·- -- 9;-90 _____ ,.-;3·2--9·i;1; 02 071Jo o ;uo--c;,4r; o:3 -- -
114, 9. 105. o. 62, 178, 
,48 .15 ,59 o.oo ,080 0040 

-·;oo 
o • 

,080 
0 

--·· ;1fJ. 
l ~:; .. 

.039 
o.oo 

i ~ 
0 

- ·-9,. 1 ;oo ______ - - ---- - -------] 

942',70 19j47,60 ----------- • 
108.97 20 9.53 --

48_. 50 ----- • -------~090052 l_OJ)O, 930_, ____ s..90. _o ______ _ _Q __ _ 

CCHV= ,300 CEHV= 
"SECNO _'?..,900 

.soo 

3470 ENCROACHMENT STATIONS= 2000,0 2006,0 TYPE= l TARGET= 
9.90 3,61 946.81 0,00 o.oo 947.26 • 46 , 0 I 

----- l !~e 0-:-80· - --~~t51- - -- o.8-o-·- --;·crio-·· --.ITl·o· -
.010832 so. so. so. 2 O 

o. _ 1t;. 
,080 ,039 

0 0. 00 

- ------ -~--.--- - ---- - - - ----- - - ------- -- -

6,000 
.23 948.50 
12. _100000.00 

943,20 2000.00 
6,00 2006,00 

----------

• ------- __ ___.__., 

• 
• 

~ 

SPECl~L BRIDGE a .g 
SH XK XKOR COFQ __ RDLEN BWC 

-------- - ·o.oo · ·-··2·;so-··----:,.o-o -o.-oo·-----4:-00-·-

"SECNO 10,100 

BWP 
o.oo 

--6070,TOW TCOi.i,BY-NOf<"MliL-BRTIJG ---------- --- -- --

E\AREA 
11.00 

ss 
o.oo 

FLCHU 
943,20 

EGPHS= 0.000 EGLWC= 947,265 ELLC= 947,400 PCWSE= 946.807 l:LTRD= 94A.300 
----- 3370 NOR MAC-- BRIDGE, NRD="-30-- MTN-E[ TRO= ·-9·li",Es."3·o· MA)l ELLC= - -947 .40 

10.10 
114. 

,48 
,011690 

8RIDGE S~~JJ.9~ R PLATE.AU ST. 

4. l 7 
0. 

o.oo 
60, 

947,37 0,00 o.oo 
114.. o. o. 
6.67 o.oo ,080 ·60,:------·-€0;--·-• - 3·-

948.06 
17, 

.02s -- - o· -

--------- ------- ---- ---

.69 ,67 
o. 15, 

.oeo .o3R 
0 -7,24 

• 1 2 
12. 

943,20 
6.00 

948.50 
948,50 

2000.00 
200/i.OO 

_ELCHO __ 
943,20 

m 
m ------- C 

I -~ ' ~ 

_J ll 
~ •= z 
~ 

l ! ;; 

__ I ·11• 

• 
--- -I • 

-- ----·~ I ~-·~I 

• 



' , • • -!:'.SECNO. l O. 3.00 __ .. ___ . _______ --· .• _________ . -·- ... _ 

• 3301 HV CHANGED MORE THAN HVINS 
. -· ·-- .. -· - ------7 ,. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- - -----~ECNO_ - -8r~iH__ -s-~R0 " ----8~-i-~-5--t-cMt---~gH -· --- ~~-OB-- - c~L- ___ OLOSS ____ BANK ELE~--- ; ________ ,_ ----- -------------· 
T I ME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CONT CORAR 

3470 ENCROACHMENT STATIONS= 1968.0 201s.o TYPE= l TARGET= 
______ 10.30 __ 5.26 . __ 94(L.26~-~0 .• _0.0e... __ 0.00~411.?7 ______ ._01 ______ .0L. 

114. 5. 106. 3. 23. 133. 12. JS. 
.49 .22 .so .24 .080 .040 .080 .038 

.oooou, 20. 20. 20. 2 0 0 o.oo 

TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID END ST 

so.ooo ···- • ..20._ 945.90 __________________ _ 
12. 944.90 

943.00 1968.00 
50.00 2018.00 

• 
• 
• 

~~~~NO 10:188 C~H~~ -----.3~~ ------- ·------· - •- -- - - ·• - -~-

0
~ . _._1_c: ___ ..• n.

1 

_. q_

4

6.B.0 ____ ·_-_·--:_·: ___ -_ -- --·---~---~-----~---. ---~~~ • 
___ 10.eo_ 4.Js __ 94B.38 ___ o.oo ___ o.oo ___ 94B.42___ ... __ ..,_ _ _ 

114. 11. 103. o. 20. 59. o. 17. 13. 948.30 
.63 .56 1,75 ,00 .080 .040 .ORO .039 944.?.0 2076.61 

.000717 750. 850. 850. 3 0 0 o.oo 43.78 2120.38 
---------- --------. ---· 

CCHV= .300 CEHV= .500 
*SECNO 10.900 

-- - 3301 HV CHANGED MORETHAN HVINS 

4.26 948.16 o.oo o.oo 948.72 10.90 
. . _l.14 .• 

,63 
.013819 

. ___ o •·- __ 1.1~.•-- ___ o_. ____ o_. ____ .19 • 
o.oo 6.02 o.oo .oao .o4o 
20. 20. 20. 2 0 

SPECIAL BRIDGE 
Si:1 _ )(K __ •. _ XKOR ___ COFQ ______ ROLEN ___ Ei~J: . __ 

o.oo ·-2~·2·0 3,00 o.oo ->.50 

*SECNO 11.100 
__ PRESSURE FLOW 

BWP 
o.oo 

,56 .04 .26 .o. _______ 11 •..... _ .. 13 • 
.080 .039 943.90 

0 o.oo 5,00 

ss . 
o.oo 

955.20 
_ . 955. 20 
2100.00 
2105.00 

ELCHU 
943.90 

• 
·---- ----·--- - . ------------

• ---- - --· - ----- ------

• --- -------------- ·- -------- -------~ 

----. -- ______ I • 

ELCJ·!D ___ _ 
943.90 - -··•·- ------ ---··---~ 

··•·-•·----- _ _j ~ 

0 

EGPRS 
9so.or · 

EGLwC 

948.72 

QWEIR QPP BAREA TRAPEZOID 
ARE"A 

1s • 

fLLC 

948.1(1 

ELTRD .~ 
-~·-·7:.: o. 114. 16. 

11.10 5.82 949.72 O.OO 0.00 950.0l .28 
__ l 14. _____ o._ 

.64 o.oo 
__ .114, ___ o. ____ o. ____ .. 21.____ o. 

4.26 o.oo .oao .02s .oao· 
.002337 so • 50. 50. 2 0 0 

1.29 
l 7_ •. 

.03q 
o.oo 

o.oo 
13. 

943.90 
s.oo 

954 ;·s·o --- - -

955.20 
.955,2() 

2100.00 
2105,00 

·1 
--' \ 

• 
-------~-,-

• ' 



• 
• 
• 
• 
• 
• 
• 
• 
• 

,. 

-.,-SECNO 11 • 300 - ···----------
11.JO 5,81 950,01 0,00 0,00 950,08 ,08 .02 

114, 5. 109, O. 9, 4A, O. 17, 
__ ._64 _ . ___ • ss ______ 2_,_z.,6, ___ o_ • ..0,--"---'-o!io ___ • o~o __ -·· .• ..o.ao .,.039 __ 

.001053 10. 10. 10. 2 0 0 0,00 

------- - -·--- ------

--------. --- .... --- - - .. 

,06 
13. 

-9.44,.20 
23,96 

948.10 
950.30 

....2.09.0.,.f<..7-_ 
2114,42 

~~~~NO- 11:§8·8- CEH'I=: ---·-··•300 
SECNO DEPTH CwSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

----~t~~E ~[:-8~-L ~t~H ~E§~---}~h-c11c--i[jP:f 1-~§-1-<T ---~-i~ll-R·--lb~}~·o-··---t~b~;T-----

--- ----------------

-· ------··- ----------~ 

I • 
• 
• 
• 
• 

11,80 5,1B 951,18 0,00 0,00 951.27 ,DA 1,18 ,00 950,10 • 
--3470 .. ENCRO·A·cHMENT·srATf•-NS= 2-o·s2-:·o·-·-·2·20·0;0-·rvP€:=·· ··1· TARGET= ··-118,000-- ··-----------· ·- ----------------- -·--~ 

114, 1, 112, 1, 2. 48, 5. 19, 14. 950.60 
_______ .• 7_8 _____ ._38 .<!.,.3..!L.....,. __ ,2.;ic___....c•_06Q ____ ._Q.f,_O ____ . ,_080 ____ .. ,.03_9__ 946 • 00 ... 2087. 6-1.___ _ ___ ____ -- -------

, 000964 1300, 1170. 1050. 3 0 0 0,00 33,81 2121,48 

CCHII= _.JOO _CEHV= .. _._5_00 __________ ..... . 
<>SECNO 11,900 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 954,00 

'. 

•------··11~·90-· - s ;oo·- -·9sr-.-20 o ;;·o·o-·--·o-;oo -951 :44-
114. o. 114. o. o. 29, 

,78 o.oo 3,92 0,00 .080 ,040 
,0047_86 50, ___ S_Q..._ ____ 5_0. _____ ?.~- _O 

ELREA= 

,24 
0. 

.080 
0 

·-;, 0·9 
19, 

,039 
o.oo 

953.40 

. • 08 
14, 

946,20 
6.00 

q54.oo -
953.4(\ 

2094.00 
. 21 0 o .• 0 Q_ 

• 
• 

• , *SECNO 12,000 

• 
• 

• 
• 
• 
• 
• 
• 
• 

i_ ·3 37 o-NORi'fAL.BR I OGE ,NRD==ZI,MTW-E [TRD=--95-Cr.s-o-MA x·· ELCC=·· -95T;;·6·0- -- -

3_495 _ O_V_E RB_ANK_ £1R E!I _ _ASSUMED NO_f\l_-Ef:_FECU..Y.I..• f.L_L_E~:;_ __ . _ 954. 0 0 ELRE A= 

12.00 s.oo 951.20 o.oo o.oo 951,44 ,24 
114, o. 114. o. o. 29. o. 

I .78 0,00 3.92 0,00 ,080 .015 .080 
•-----.o·oT2o7 1•.-- • • ·-·-o·· ---- o-·- -

<>SEC!-JO 12_.100 

3370 NORMAL BRIDGE,NRD= 26 MIN ELTRD= 950.80 MAX ELLC= 951 • 60 

3495 OVERBANK-A'f<EA-ASSDMED-NON"CEFFEC1rvr.ECCE~=-··--954;00·ELREA= 

12.10 
114. 

BRIDGE SECTION _ _Q __ HOB_T_QN ~D. _____ _ 

5.06 o. 
951,26 

114. 
o.oo 

o. 
o.oo o. 951.49 

29, 
------------------------- ----- - . -

,23 
o. 

953,40 

.oo 954,00 
14. 953.40 

.oo 
19. 

,1)39 
0, 0 0 - . 94~; ~-8 -· ~~-66 :-8 8- ------ .. 

· --953. 4 o· · · 

.os 
1 9. 

.oo 
14 • 

954.00 
953,40 

--------

~ -~ m 
~ 

C 
~ -~ ~ 
cl 

- ------ ---- -----

.~ 
- ~,.: 

• --- -- ----- ---~--------,. 
~- -- --------. -- ----- -- -~----------- - - -----------

• 



• 
• 
• 
• 
• 
• 

• 
-.-o-o-r~J6·- --0-4-2-~ ___ :i_;.2-~ 0-;.2-~-----Q.ag ____ .0.16 --- " 08 8- -·--o?ili----9-4-~:-irn ~?6t-:88---. ------------- ------ 7 • 

"SECNO 12_._~Q_O ____________ _ ---------------------- -+-....---------- ____ .. - --- -- -- ----
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 954,00 ELREA= 

12.20 5,06 951.26 o.oo o.oo 951,50 ,23 
----rr4·.-------o-.---rr4. o. o. ----·29--; -- ··o-;· 

• 79 o.oo J,87 o.oo .080 .040 .080 
,004626 I. I. I. 0 0 0 

.on 
19 • 

.039 
o.oo 

953.40 

,00 
I 4 •. 

946,20 
6.00 

954,00 953,40 --- -------- -----
2094. 00 
2100.00 

.. -- ---- ------- --------------------------------------
"SECNO 12,300 

SEC NO DEPTH 
Q OLOB ,-- ---- - T IME ____ VL08. - -

CWSEL CRIWS WSELK EG HV 
QCH QROB,___ ALOB ACH __ AROB VCH ____ V.R-0-8 XNL-- ---- - xffcH· xNR" . 

SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CONT 

L __ -- - - ---- ------------- ---------------. --

HL 
VOL 
WTN 
CORAR 

OLOSS BANK ELEV 
lt~JN LEFT/~§¥~J - -- --
TOP\,JJD ENDST 

----- ·- ------- -- ----- --- --

• 
• 
• 

• 3470 ENCROACHMENT STATIONS= 2082.0 2200.0 TYPE= 
12,30 5.55 951.55 o.oo o.oo 951.62 

I TARGET= 118.000 
,06 .01 .05 950,10 

• 
• . _______ . LlA, . _____ 2 , ____ Q8_, ______ ~_, _________ ,:,_. ______ 52., . 

I ,79 .38 2,07 ,29 ,080 ,040 
14, . __ 19,____ __L4_, ____ 95_0,_6_0 __ ------------ ------- ------------------

• J .000673 so. __ so. so. 2 o 

---CCHV= .100 CEHV= ---- -- - ----------- ---- -------

,080 ,039 946,00 2086,18 
0 o.oo 46.44 2132.62 • 

• 
• 
• 
• 
• 
• 
• 
• 
• I 

--- -- -nn .JOO ----- -------
<>SECNO 12,500 

12.50 3.84 951.84 o.oo o.oo 951. 85 .oo .2? • o I 950.00 
----- __ 3_04 ._ -- _ 127_._ • 3_9. L18_. 6L4_. 59_._ -- _ 6. 0 3 • ~8 ·- . -- . 33,. ___ 9.SQ.00 

2.eo .21 .65 ,23 ,080 .040 .080 ,040 948,00 1535,83 ----------~------ ----------------
.000075 1800. 2100, 1900. 4 0 0 o.oo 856.63 2392.46 

••S-EtHo--c2:-soo -- ---------- ------ ---·------- - - - - - - - --- ------ ----- -- -----

3265 DIVIOED FLOW 
- ----------- ------

VALLEY SECTION F 

____ 12,80 2.57 951.97 o.oo o.oo 951.97 .oo 
-IC6-. -,,-3. 2-3-;-- o. 3-65. -29,---- -o.· 
J,79 ,26 .79 o.oo .080 .040 .080 

.000257 1200. 1400. 1400. 2 0 0 

____ .13 
73. 

,041 
o.oo 

--·· 0_0 ______ ~51,_6_0 __ _ 
- 55. 952.90 
949,40 1041,77 
646,89 2008,14 

-------- ----- -

--- - -- --- -----

• 
~ -~ ~ 
~ 

C 
~ -~ ~ -
C .~ 
i 
~ - - - - - - - --------- --- --- - - - - - - - -

--- ------------

--------------·· .. ----- . ------- -- ----- !,\ .. ~ 

----- - -- --- ------ -- ---- ------- ------

• 
j .,...I,..__ I-•-, '-,-' 

--~- - -- -- ------· - _, -- ----

• I 



,I 

• ,-- - -- -

• i 

- --- --- -----

I **********************~***O*********************** 
··---~~~5RR~B~~:s~ 0~1;8

2
~g~_76 UPDATED JULY_}979 ______________ --------------•--- _________ _ --- - - --------

• MODIFICATION - 50,51,52,,53 
*************************00000000***************** 

T 1 
• I T2 

, __ '(_3 

• Jl !CHECK INQ 

-- --- - - -- ----·-

NINV !DIR STRT 
----- ------------ -·-·----- ----- ---·--

METRIC Q ~ISEL FO 

---~- -·- -- -- ----
' 

---- - --------- ----

---

_ - IO•--- ____ 6_, _____ o_. ____ ~o_. ___ 0 ,J)_0_00 QID 0,00 ___ _ 

HVINS 

o .• 0 0 • _ .. 9~ 7,000 0 • 0 0 0 -- _ _ _ _ _ _ _ _ 

• I J2 
I ___ _ 

NPROF !PLOT PRFVS XSECV XSECH FN ALL DC IBW CHNIM !TRACE 

_ _ 15_. o o_o _____ o_._o_o_o __ ::.1_._o_o_o ___ o_,JULo ___ o. o.o.o ___ o. oo o _ _ __ o. o o o _ _ o .. oo.o ______ o_.ooo ______ o._o_o_o ________________ _ 

• *PROF 2 

CCHV= ,100 CEHV= - *SECNO 9.000 ______ ---- , 300 ---•---------- ------- -· _ -- -- -- --- - ----

• 
'! 2800 NAT Ql= 267,06 WSEL= 947,00 ENC 01:= 267,06 WSEL= 

I 
NAT 01= 302, RATIOS LOB,CH,RCIB= ,6614 .;~271 , 1114 WSEL= 

947,10 RATIO= 0,0000 
947,10 

• 
• 
• 
• 
• 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL ·- - - --a - - --·a cos- ---QCH Qf<O-B Al."0B 11CR _____ AROB - ·voe OLJlSS ___ BM:,IK ELE\l. _____ _ 
TWA LEFT/RIGHT ----- -- ---- ------ ----- ----------

TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC I CONT CORAR 

EUHN SSTA 
lOPW!D ENDST 

3470 ENCROACHMENT STATIONS= 1365,4 2147 • 1 TYPE= 4 TAR GET= "1 I 5 
-------- \(ATLEY - SEClrTON7'i ---- - ------·---- -- -- ----- -·--- --- - --- -----

9.00 
I 14. 

-- 0 • 0 0 
.000023 

5,00 947.00 0,00 947,00 
76, 31.. 6, 762, • 1 ff - ---- --;z.o - -------;; o-r · ----;-o·a-o· 

Oe o~ O. 0 

94 7. 0 0 
78, 

,040 
0 

.oo 
89. 

-. 080 
0 

0,00 
o. 

0,000 
0,00 

o.oo 
o. 

942.00 
781.69 

945,RO 
946,30 .. 

1365,40 
2147,09 

"--.,-SECf\J0-9-;ffo_o_ -- - -------. --- -- --- - - . -· - -- -- --
2800 NAT Ql= 158,16 WSEL= 947,02 ENC QI= 158,16 WSEL= 947,12 RATIO= 0,0000 
NAT QI= 168, RATIOS LOB,CH,ROB= ,0873 .9127 0,0000 WSEL= 947,12 

3470 Ef\JCROACHMENT ·sTAT[ONS=0 - -·-19·6·8--:-?----zo·49,o- - TYPE=· 4 TARGET= .. 056 

- . - - --- -------, 

-----------

• , 9,80 4.33 947,03 0,00 947.02 947.03 .01 ,03 .oo 947.00 
I 114, 3. 111.. o. 26, 179, o. 13, 10. 947,60 
1___ _ _ ._4

5
4 _______ ._1_3 __ .,.,.•-~.? ___ o_ •. _o_o__ • 080 _ ._Q~Q-. ___ • 01<0 __ . __ • 03_9 ____ c;i4;~ •• 1..o. __ 1 <:l6.8.,_1_0 

.0000 7 1000. 73v. 800, 0 0 0 0,00 79,81 204R,51 ----- ----------

• CCHV= ,300 CEHV= 
- *SECNO 9,900- - .. 

_ • SOCI _________________________ _ 
----

• 3470 ENCROACHMENT STATIONS= 2000.0 2006 • 0 TYPf= 1 TARGET= 6,000 
----------------·----- ---- - - - - -- -- . - ---- -------- --- ----- ---------

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3: -~ m 
~ 

C: 
~ -~ ~ 
0 .~ 
z 
~ 

.I,•~ 
' 

• 
• 
• 



• 
• 
• 

-------
SPECIAL BRIDGE 

--·ss--xK _______ -icKoR ---·cuFo 

.4fi .01 ·o; - - - - - I 3. -
.080 .039 

0 o.oo 

"D[EN- --·-13v1c ---- 73'~fp ----- -- - BARE:A---

• · i~: 10Z6ta:80 - --- ---- --- ---------- ----------------
943,20 2000,00 

6.00 2006,00 • 
• 

-- EL-CHO- - -- ----- - --- ----- ---- -

• o.oo 2.so 3.oo 0. 00 4.00 o.oo 17.00 
ss·· 

0,00 
. ELCH"0-

943,20 943.20 
, . 

*SECNO IU.I00 __________________ _ -- ---------- ----

• 6070,LOw FLOW BY NORMAL BRIDGE • __ E;_GPRS= ___ O.OOQ _EGLWC= _ 947.2]_0 __ __£LJ,._C._= __ 9.'±7._40_0 l"CW_SE=; __ 94_fi.Rl4 ELTRD= 94_8, 300 . ---· ----------------, ., 3370 NORMAL BRIDGE,NRD= 30 MIN ELTRD= 948,30 MAX ELLC= 947.40 1• 
• 
• 

10.10 
114. 

- .44 
.011724 

947,37 o.oo 947.37 948.06 .69 
114. ---,_--)of-;.:--- o "c--- 1 7. o • --6-.?;1 o. o o • o•B·o - :o 2s ·---- :o·e·o--
60. 60. 3 0 0 

.67 
- __ 1_3_, . 

.038 
-7.27 

- -·.,·sEcN"o-ro·.30-0--·-- ·-----•--------------- ---- --- - -------- ---- -----

3301 HV CHANGED MORE THAN HVINS 

• 

• • 
• 

-··sECNO "DEPTR -· -- cwsEc----cRTwS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

WSECl<: ___ E_G _______ Hv· -HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
I TRIAL IDC I CONT ___ CO_RA_R_ __ 

~~~55 ~-~r~~~I~~~V ------------- .. - --_-_-_-_--_-_·_-------~ • 
ELM IN SSTA 
TOPWID ... ENDST _ •. 

• 3470 ENCROACHMENT STATIONS= 1968.Q 2018,0 TYPE= 1 TARGET= 50.000 

I-·- · - · ro·. 30 · · --s .-2·6--·-·9·4·8'~-26----o-;-o·o--9·;;F-;-2·0--9',.-ff. 2r· · ---- ·.or· - - -. o 1 • 20 945. 90 
• 114. 5. ]Ob, 3. 23. 133. 12. 13, JO. 944.90 

1 .45 .22 .Bo .24 .oao .040 .080 .03R 943.oo 1968.oo 
:__ _.O_O_O_O.l.6 ____ 2_Q.._ ___ ~2_0. 20. 2 __ o_ 0 _O._O() ___ 5_0._o_o __ 2_0JB._._OQ __ 

--] 
-- -~~-~--- -----------...J 

• CCHV= ,100 CEHV= .300 
<>SECNO J0.800 

------ · ·ro-.80--- ·---4-.T8-- _9_4_8-;-3"8 o.oo 948.38--9-48-;--4"3 .-o·,.------ :1, ~0-1 · 946.RO-- -- ---

• 114. ]]. 103. o. 20. 59. o. 15. 10. 948.30 
.59 .56 1,75 .oo .080 .040 .080 .039 944.20 2076.58 

___ • 000712___ 750 •--~850 • ___ 850.~•~---~3 _____ ~0 _____ p ______ O,_O_O ____ 4J._88 ... 2120 .47 ___________________ _ 

• CCHV= ,300 CEHV= .500 
__ <>~ECNO J0.900 __________ _ ---- ------------- -- -- - -- - ----- - - -- --------------- - --- ---- - -- --------

• 3301 HV CHANGED MORE THAN HVINS 

------------------------

• 

" -~ m 
~ 
C 
~ -~ ~ 
0 

.i 
z 
" 

• 
-•-y 

• I 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • !+_, 26 __ ·- 9_4_e_._L6, ___ Q,_o_o __ 9_4_a_. l 6 ____ _9_48 .J2 __ _ 
o. 114. o. o. 19, 

_ • 56 _ _._Q4 • 26 955. 20 
o. 15, 11. 955,20 

- - ----- - ' 
' 

__ __ L0,90 
114, 

,59 
,013774 

o.oo 6.01 o.oo .oao .040 
20. 20. 20. 2 0 

·-----------...------------ ____ __,.. .....---- - .08g _____ o_~il~-- -~4~:-~~- ~l~~_:3_g _________________________ _J • 
SPEClAL BRIDGE 
SB --,.,K- - -XKOR ---

0, 00 2.20 
COFQ 

3.00 
ROLEN - BWC BWP 

o.oo 3.50 o.oo 
fl AREA 
is.so 

ss 
o.oo 

ELci:fu 
943,90 

- - ELCR5-- - - ·-- --- . - . - --·- ---------- -- ----
943, 90 

L__~SECJtO __ LL,J_0_0_ 
PRESSURE FLOW ------ ---- ---·-----------

EGe_l'ls _____ E_GL_WC, ____ ti3, ___ -"W£ll:L ____ QE_8_ _______ BAREA __ TRAPEZOJD_ 
AREA 

ELLC _, __ EL_TRD _ -- ------- -----, 
950.01 948.72 o.oo o. 114. 16. 15. 948.10 954.80 

------------------- ------ ------· - --------- -- -- --- --
BRIDGE SECTION C BADGELY RD, 

__ ll_,10 ____ 5.83 __ 949.73 ______ Q.OQ __ <)4CL.72 __ 't50,0l __ 
114, o. 114. o. o. 27, 
.60 o.oo 4,25 o.oo ,080 .025 

.002331 so. so. so. 2 0 

"SECNO 11 .300 
11,30 5,81 950,01 0,00 950.0l 950.09 

114. 5. ___ 10_9_. _______ o_. ___ 9_
0
• ______ 411. __ 

-------- .6-0- ------.58-- 2,26 0,00 ,08 ,040 
.001048 10. 10. 10. 2 0 

,28 
- 0 ~ --

• 080 
0 

,08 
o. 

- • 080 
0 

CCHV= ,100 CEAV= ,300 ------------ ------ -

<>SECNO 11,800 
SECNO DEPTH 
Q QLOB 
TIME VL08 
SLOPE XLOBL 

CWSEL 
QCH VCH ___ _ 
XLCH 

CRIWS WSELK EG 
-e~g~---~~~B __ - ~~-~f{ 

XLOBR I TRIAL IDC 

HV 
AROB 
XNk 
!CONT 

------------- -- ---

l, 29 
15. 

,039 
o.oo 

.o? 
15, 

.039 
o.oo 

HL 
VOL_ 
WTN 
COR~R 

3470 ENCROACHMENT STATIONS= 2082,0 2200,0 TYPE= 
951.27 

48. 
--. 040 

l TARGET= 
11,80 5.18 951,18 o.oo 951,18 

114_. _ 1. ___ 1_12. _______ \~ _ _ _ 2. 
,74 ,38 2,34 oC~ ,080 

.08 1,18 s. 17, 
.080 ,039 

.000963 1300. 1170. 1050. 3 0 0 0. 0 0 

------- -- - -- ---- ---- ----

3495 OVE_RtlANt< 

11,90 
114. 

AREA 

s.oo 
0. 

11,SSUMED NON-EFFJ;tTJVE,ELLEA= _______ 954,0_0 J:LREA= 

951.20 0,00 951.20 951.44 .24 
114. o. o. 29. o. 

·---- - --- - -- ----------

,09 
17. 

o.oo 
If. -

943,90 
s.oo 

,06 
I l • 

944.20 
23,99 

_955,20 
955,20 

2100.00 
2105.00 

948,10 
950.30 

2090.44 
2114,43 

OLOSS BANK ELEV 
TWA _LEFT/RIGHT_ 
ELM IN SST~ 
TOPWID END ST 

118,000 
.oo 
11. 

946.00 
33,86 

953,40 

,08 
11. 

950-10 
9c;o,60 

2087.66 
2121,52 

954,00 
953,40 

--- ---- ---- ------- ----·-------

- - - -- - ---- --- -----

------------ --- ---------------

--- --- -- ----------- --- ---- ----- -------

• 
• 
• 
• 
• 
• .( 
• 

~ 

C 
~ -~ ~ • Q --~ ~ 

, . 
',( 

• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
·• 
• 
• 

• ·-- ____ ·--. 1_<+ ·-- _ o ._o.,,_ __ 3_. 9.2~ ••-- _o_._o_o ______ ._oB_o ______ • oL.co ______ ._o_B_o_ 
' .004782 so. so. so. 2 0 0 

. -- '.'.$E.CNP __ 12_._o o_o -- --- __ --- -- ---- ---- -~- - -----
3370 NORMAL BRIDGE,NRD= 26 MIN ELTRD= 950,80 MAX ELLC= 951,60 

_. 039 
o.oo 

. 946.20 
6,00 

2094,00. _ 
2100.00 

-- ----- - --- - --------

• 
• ___ _.____ _............._ ___ _ 

• 
-·- -3495 -OVERB-ANf<-AR EA' IISSUMt._D_ N6N.:-EFFE'.c·r1 VE-;ELLEA= ____ -- 954. 0 0 - EL Ric A= 

12.00 5,00 951.20 0,00 951,20 95).44 ,24 .oo 
. ____ lJ4, ___ _o_.__ __l lf+, _ _c__...cQ, ___ o .. _____ ?<i,_. ___ o. ---- _ .17, __ _ 

953.40 -

.oo 954,0Q 
__ _ _ .LL, _____ 95.3 ,-4.Q __________ -•- ________ _ 

-- -------~ . 
,74 o.oo 3,92 o.oo ,080 • 015 .080 ,039 

,001266 1. 1. 1. 0 0 0 o.oo 946.20 2094.00 
6.00 2100.00 • 

- <>$Eeti10-·1z; 100- - - - ----. -------- ----- -- - - -- - - - -·--- - ---··----- -- ------- --·--- -·---•-- ------7 
3370 NORMAL BRIDGE,NRD= 26 MIN ELTRD= 950,80 MAX ELLC= 951,60 • 

--- - - ----------- ------------------ ---- - ----- - ------·----- ---- ------- --- -- -----------
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 954,00 ELREA= 953,40 • 

1-2: l ~- - -:~ ::-IDG~5-~~:.TGND O. :~~n,:·:1-~~·:·- --~~::: 5-0-- - . :·~3- .. -... - • 05 • 00 
9

54 ~ 0 ~- --- -- - - -- - - - - - -- --- - - - - -·. --7 • 
__ _._1_4 • _______ o_. ___ lJ_4_• .. ----'o ··---. o_. _____ 2.~. ______ J)_. ____ 11 • ________ u. ____ 9_53_._4l1. ___ _ ______________________ ......., 

.75 o.oo 3.87 o.oo ,080 .015 .080 .039 946,20 2094,00 
.001229 44. 44. 44. 2 0 0 o.oo 6,00 2100.00 

· -·-n-5£-C~fO- 1-2~ 2·0 0 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 954,00 
c2-:-2_o ____ s;o-r-·-951.21· o.oo 951.26 9ST;so __ _ 

114. o. 114. o. o. 29, 
.75 o.oo 3.87 o.oo ,080 .040 

,_00462.3 _______ J_. ____ l_. ________ l_, __ 0 _________ O_. 

"SECNO 12,300 

EL REA= 953,40 

.23 .oo .oo o. 17, 11, 
.080 ,039 946.20 

0 _ 0 • ll O_ _ _ 6_. 0 0 

'lS4.o·o-- -
953.4(1 

2094.00 
_ 210 o. o o_ _ 

.. - - --aJ;~NO ---8~t~-~-- · -a~~EL __ &~-&~s ~~5§K ~~g1,-- -- -- ~kcn:i- -~~c - - -· -- ~~~~S$_LE~~~~ r~~t.Y. - --
T IME VLOB VCH VROB XNL XNCH XNH 
SLOPE XLOBL XLCH XLOBR ITHlAL IDC !CONT 

WTN ~LMIN SSTA 
COROR TOPWJD END ST 

3470 ENCMOACHMENT STATIONS= 2082,0 2200,0 TYPE= l TARGET= 118 .. 000 

-------- ~-

------- - - ------ - -

------ -7 
_____ __J 

• 
• 

3: -~ m 

"' C: 
~ -~ ~ 
~ 

0 --~ z 
0 

, l•::i 
_____ 12_,_3_0_ 5.5

2
6 9'2.1

1
_._56 0,00 951,55 951_~6

2
2 ___ . 

114. • us. 4. 4. :::,, • 
• 06 ___ .1)7 

-14~- r1:-
.05 __ 9_50._1.o __________ _ 
11. 950.60 

" 
,75 .38 2.01 ,29 ,080 ,040 

.000672 so. so. so. 2 0 
----- --- -- -- -

CCHV= ,100 CEHV= .300 

.080 ,039 
0 o.oo 

946.00 2086.18 
46.4e 2132.66 • ----------

e1 
l 

•SECNO 12,500 
------------------------ --•-· ------·--- - -- -•-7 

• • I I 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

. __ 2800 NAT_Ql= ____ 351 .SJ ___ ws_fL_;c ___ ,.,3-51_.8_4 ___ ENC_QJ_;,_ ____ 35J .57 __ .WSEL_,;.. 951.94 R/\TIO= 0.0000. 
NAT 01= 384. RATIOS LUB,CH,RuB= .4212 .1236 .4551 WSEL= q51.94 

-------,-- ------- ------------------
3470 ENCROACHMENT STATIONS= 1721,4 2302.1 TYPE= 4 TARGET= .OA4 

____ 12.._s_o __ 3_. a1 ___ 9_s1.Ju __ ~o_,_o o 9_5_L,.B.'t- __ 351._a7 _________ ._o_o _______ • 2s __ . . .01 _9.so._00 ___________________ _ 
304. 126. 42. 136. soo. 60. 528. 42. 25. 
2,50 ,25 ,70 ,26 .080 .040 ,080 ,040 948.00 

9c;o.oo 
1721.38 
2302.08 .000084 1800. 2100. 1900. __ 3 0 0 o.oo 580,70 

- --- - - ----------- ---··-- ---- ·------ --~ --- ----- --- ------------·--- -------------
"SECNO 12,800 

2800 NAT 01= 72.35 WSEL= 951.97 ENC OJ= 72.35 WSEL= 9<;2,07 RATIO= 0.0000 
-~NAT 01= 87, f:l~J.LOS LOB,CH,ROB= .82l_'t.__,_12_1:u __ o._o_qoo WSE_L,:. __ 9_c:;2._0_7._ --- - --- ------·---------~ 

3265 DIVIDED FLOW 

- --- 3470- ENCROACHMENT- srA r10N5=--y3,;-3-;-c--2·o·ro-;-o-TYPE=----· . ,;- - TARGET= 

VALLEY SECTION F 
--- --12 .-ao- -2-;-6-1--952-;-o·1---r.o-o--9sT:-97--9s2-:.-0·2--- -- - · .-o o · 

116, 90. 26. o. 283. 30, 0, 
3.31 .32 .87 0,00 .080 .040 .080 

_ ____ ,_OQ.9305 12_0..Q_. ___ 1~_0_0 __ • ____ 1400. 2 ___ _o_ o 

-;f4 
r--2. 

,041 
0 •. o 0 

~170 

.oo q5J.60 
JR. 952,90 

949.40 1343.13 
. 351,_f\2 _ 200A,22. __ _ 

------ --- -- -- --- -- - ------- ------------------------ - ---- -- - - - - --• -- -- --------- ~------
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_ g.oo_Q ____ 9'f.7.,_oo ____ ..9..'f2.,J>.o __ o .• o_o~-~o.,._o_o __ .J.2_8,_.2.9 ________ o.oo ___ 200_0.o.o __ 20.20.00. _. __ .0. •. 0.0 ___ 2._2a1.s1-. 1.003._ze,__ __ o_._oo __ _ 
9.000 941.00 942,00 o.oo o.oo 1365,40 1365,40 2000.00 2020.00 o.oo 2147,09 781,69 o.no 

9,800 941,02 942,10 o.oo o.oo 1939,53 o.oo 1991.00 2049,00 o.oo 204A,50 108.97 g30.oo 
9_,800_ _941.03. _9_1t_2._,_7_Q _____ Q._Q_Q._ ____ Jl,_QO ___ l9.68., 7_0 ___ 196.8.. 7.0 __ 1997.,.00 __ _20.!+.9.00 o.oo __ 2048,.5.L 79,8.l ____ 93.0_._o_Q _____ _ 

9,900 946,81 943.20 o.oo o.oo 2000.00 2000.00 2000.00 2006,00 o.oo 2006.00 6.oo so.no 
9,900 946,81 943.20 0,00 0,00 2000,00 2000,00 2000,00 2006.00 0,00 2006,00 6,00 50,QO 
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SEC NO XLCH ELTRD ELLC ELH!N () 

___ o_.,_oJ) ___ ..,~ ·-~-~-- _942_._o_o ___ . 114 .•. oo 
DoOO VoVV 942.QQ 114.QQ 

CWSEL 

____ 9_41.00 
947.00 

CRHJS 

0, 0 0 
o.oo 

EG lOK*S 

94 7 0 Q O ----· 1 8 ... - -
947.00 .23 
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• ~I'.'--. _l !Q-~.•-9]----~-~I· !l~-----, 
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• .qu ~~~.q~ ~~~-~o I 
9.soo 930.00 o.oo o.oo 942.10 114.oo 941.02 o.oo 947.03 .52 .59 240.38 158.16 I • 
9.a.oo_ __ 930. oo ___ =o ._o_o~ ___ Q.. . ._OJL ____ 9"-.2.,-7.0 __ lJ."-, oo ____ 9..4_1 •.. o:i ______ .o .• 0.0 ___ 9,. 7:. o_3 ____ .5.7 ______ ,62 __ 2,04_.1t_s __ 1.s.o_._fl.fl. __ _. 

• 9,900 so.oo 0,00 o.oo 
9.900 50,00 o.oo o.oo 

943,20 
943.20 

114,00 
114,00 

946,81 
946,81 

o.oo 
o.oo 

947,26 
947,27 

108,32 5,43 21.no 10,Q5 
107.76 5,42 21 • 04 1(),98 

-1------
1 

10.100 ------- 60.oo··-· 948,30 -- 947,40 
10.100 60.00 948,30 947.40 

943;20-· -- Yl4,00 
943,20 114,00 

· ·9·41. s1· 
947,37 

o.oo 948,06 llt'>.90 6,6·y- 1 7. I n 1 0. 54 .I 
I 

o.oo Q4 8. 06 11 7 • 24 6,67 17,)0 10 • 53 

l •• _ 1 o_. 3 o o_ _ __ 2. o_._o_o ____ o_ ._o o _____ o_.JJ_o __ .9A.3 .•. o.o _ _ 114 • o o _ -- 948.,.26. 
948,26 

0 •. oo .9.4B_,_2_7 ___ ·---- -• 7. 6_ - ·- ____ ,BO _ _ _l 6 7. • 1.7 _ _ __ l 3.0. •.S.0 

• ., 
IO.JOO 20.00 o.oo 0,00 943,00 114.00 

10,800 850.00 o.oo o.oo 944.20 114.00 
1 o. 80 o __ .850 ._o_o _____ Q •• on. _____ o_ • .o.o ____ .94.4, 20 ____ 1.1.4 .•. o.o 

100900 
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20.00 
20.00 

o.oo 
o.oo 

o.oo 
o.oo 

943,90 
943,90 
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114,00 

948,3R 
_ 948. 38 . 

948,16 
9£.8,16 

o.oo 

o.oo 
_ 0 • 0 0. 

o.oo 
o.oo 

94 8 • 27 

948,42 
__ .9..48 .• 43 ___ 

948,72 
948,72 
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951,27 __ . 0,00 --- 9.51_ • .50 __ 
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FLOODWAY DATA, 
PROF I LE NO• 2 

1RI8UTARY TO GRA 

- - -----~--FLOOOWAY -------
STATION WIDT~ SECTION MEAN 

WATERSURFACE ELEV-ATION ___________ _ 
WITH WITHOUT DIFFERENCE 

<FT) AREA VELOCITY FLOODWAY FLOODWAY 

9.ooo 782. 928. .i 947.o 947,o 
9.800 80. 204, .6 947.o 947.o 

'- ---rl: 1 g-g --- -t:------ fl:--~:~-- §~~-:~----~¾~:'2-
10. 3 o o so. 167, .7 948,3 948.3 
10,600 44, 79, 1,4 946,4 948,4 

_____ 10,900 _____ s_. _____ 1_9_. _____ 6_,_a_ ____ 9.!f_B_.2 ____ 9_4a,2 
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Introduction 

This hydraulic analysis report covers.calculations 
performed for an unnamed tributary to the Grand River within 
the township of Summit. The reach studied in detail began at 
its confluence with the Grand River and extended about 6,810 
feet upstream. Cross section data used in the hydraulic 
computations was surveyed by Commonwealth Associates in 
November, 1978. In addition, topographic maps with 5-foot 
and 10-foot contour.intervals -were used. 

The flows for the.10-;::so-,·-100:.,.and S'JO-year 
recurrence intervals .were determined by computer-analysis 
using the TR-20 model; The £lows were approved by the 
Michigan Department_of Natural Resources in a letter dated 
June 4, 1980. 

- Analysis of the hydraulic characteristics of the 
flooding source studied in detail was performed by Commonwealth 
Associates Inc. of Jackson, Michigan •. The Project Manager was 
v. Danushkodi, P.E. 

Method-of Analysis 

Water surface elevations of floods of the selected 
recurrence intervals were computed utilizing the Corps of 
Engineers' HEC-2 step backwater computer program. 

Variables and Coefficients 

. . .. Manning's coefficient of roughness, "n," depends on 
several £actors·such.as type and_amount of vegetation, channel 
configuration,and alignment. Without an in-depth study, an 
"n"·value-can only be estimated?' The channel roughness factors 
used in the hydraulic computations were chosen by engineering 

Y judgment based on field observations and photographs of. the . 
su:i:veyed·cross sections. Calculations for loss and discharge 
coefficients are contained in Appendix B. 

Manning's Roughness Coefficient 

For channel 
OVerbanks 

· • 025-. 04 
• OB· - _ 

-~--(-- ·:-coeffi<?ients ~~~~ Natural Channels 
-

Contraction
Expansion -

0.10 
0.30 

- . -,--.. - -; ; ' ~ , #\. -- -, '' - - ' 
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Coefficients for Bridges 

Contraction 
Expansion 

Ratios 

Contraction 
Expansion 

High=Water Marks 

0.30 
0.50 

1:1 
1:4 

For the reach studied there were no known high-water 
marks. 8,,J ~ 
Starting Conditions 

Figure 1, a hydrograph develope from the TR-20 

2 

computer program for the unnamed ta and the Grand River 
show their peak times to b-e~~a"TJ~~- Therefore, the starting 
water ele~ations for the unn ributary are based on the 

.. computed water elevations from the Grand River study. 

Special 

study_. 

-\ 

n-,..1-i .... -r J. VU.Lt::.lUt) 

There were no special problems associated with this 

.. ., '~ " ' 
',..,. ' 

/ 
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CROSS SECTION REFERENCE 

Cross Section Sec. No.· 
ID in in HEC-2 

Profile/Table Program Description 

A 9 Valley Section, confluence with 
Grand:.River 

9.8 _Valley Section 
9.9 Downstream bridge 

B 10 .1 Upstream face, Plateau Street 
10.3 Valley Section 
10.8 Valley Section 
10.9 Bridge Section, downstream face 

C 11.1 Upstream face, Badgley·Road 
11.3 Valley Section 
11.8 Valley Section 
11.9 Bridge Section .. 
12.0 Downstream f~ce 

( D 12.1 Upstream face, Horton Road 
'" . ' 12.2 One foot upstream 

12.3 Valley Section 
12·.5 Valley Section 

E 12.8 Valley Section 

• 

c., 

,"'i•_ '.,,. --·,t··~--- -•-..- -. - ·, .,, ·-,--;--·-·,· 
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Bridge Notes and Sketches 

Bridge notes and sketches are contained in Appendix B. 

Cross Section Plots 

Cross section plots showing floodway delineation and 
approximate 100-year elevation are contained in Appendix C. 

Profiles 

Copies of the water surface profiles are contained 
in Appendix D. 

A copy of the 100-year flood plain and floodway 
showing cross sections is contained in Appendix E. 

Computer Backwater Runs/Printouts 

The final HEC-II printouts for multiprofile run and 
floodway_run are c0ntained·in Appendix E. 

• References 

.· .__ 

..,~· 

.-. 

1. Corps of Engineers, U.S. Army, Flood Plain Information, 
Lookingglass River, Clinton County, Michigan, Detroit 
District, 1969. 
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