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~?Ec1~l FLooo·HAZ~Rh-A~EA:S·1NuND-.lT1:o · 
BY 100.YEAR F!.000 - - - :· . . 
ZONE A Nob~ flood eter.111om_.-Jrt.t~min(:d. 

ZONE AE 

ZONE AH 

ZONE AO 

zbNEA99 

D~floud elevations determined. 

Flood i:f~i,d.~ of1 t[l 3f«t.{tuua.llv ar~~f 
pood!rid; b~ flo,:ict_eln~l1fl~ il~~~d. 

Flood t:1:pui~ ''-'{ 1 U 3 rwc (u11ully ·Ylret' · 
flow on sle>pi,is:; 1.nrain); a"~.l.JC Ele~1 , 
dcUm'IU'lcd. For are;al of 1.lluv1;a1 fan floc,d- -
In1,,-elodtl.i1 ;aJ5ci_d1"termin~d. 

To ~e PfD~ fro"' 100-y~..,. nood t;/ 
lf''-"«-I no,M • _prou:i:tie>n system unde!' 
~,;tion; n-o- t,.u,,r, drr1.ciQ1U d=tcl"1"1Md. · 

ZONE V Ce>~~ flood wi1h vel0city hu;u-d (••!e' 
~~on); no ba5e flogd dev.it.icnJ deter-

mined.. · • 

ZONE VE Colrtill floc,d with vclocfty BUud {w;a~ 
, ;iaic,n);. bui: flood ele-V21ion5 dctermlr1cd. _ 

rtM 
,,,,,,, .. 1 

F'LOOOWAY AREl'.S !N ZONE AE. 

OTHER FLOOD AREAS-
ZONE x Areas or SOO•y~r .flood; are:a.s of 

JOO-year flood with .J.verage depths 
of less th;,,n 1 foot or witli drainage 
areas less than 1 square mile; and 
areas protei::;ted by Jevee5 from 100· 
}'tar flood. 

OTHER AREAS 
ZONE X Areas determined to be outside 500-

),iear flood plain, 

ZONED Areas in which flood hazar-ds are 
undetermined • 

Flood Bounda.f)' 

Floodwav Boundary_ 

Zone D Boundary 

Boundary Dividing sPecial Flood 
Hazard Zones and Boundary 
Dividing Areis · of Different 
Co.1St.1.l Base Flood. Elevations 
Within Special Flood Hazard 
Zones. 

---513--- 8il.5c flood Elevation Line; Ele• 
vatlon In Feet• 

@------------@ Cross Section Linc 

{EL 987} 
Base Flood Ele-n.tion in Feet 
Where Uniform Within Zone* 

Elevation Rdcrcncc Mark 

Rl\ietMile-

1-Referenced to the National Geodetic Vertical D;itum of 1929 

NOTES 
This map i• for me in .:id ministering the National Flood lrlsurance 
Program; itclocs not nece5s;rnly identify all an•as suOjecl to floodi:1& 
p,nticul,nly from local drainage ,ource~ of small size, or all, 
pL:mimetric features outsidE! Special Flood Hazard Areas. · 

CNtain Mea~ not in- the Special Flood Hazard Areas may he 
piotected by flood control structures -

Boundaries of the floodways were c:omputed at cross 5ections and 
interpolated between crou sectlon!i. The floodw,iy~ we1e based on 
hydraulic considerations with regard to requirements of the Federal 
Emergency Management Agency. 

Floorlw;iy widths in some ared'i moy be too narrow to show toscaic. 
Refer to Floodway Data Table where floodway width is shown al 
1/20 inch. 

Co.i~tal base flood elevalions apply only landward of the shoreline. 

Elev.ition reference marki .ire dt-suibed in the Flood lnSurance Study· 
Report. 
Corporate limits shown are current a~ or the date of this map. The 
user should contact appropiiate community officials to determine 
if rnrpordte lirn its have changed subsequent lo the issuance of th is 
map. 
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FtOOD INSURANCE RATE MAP EFFECTIVE: 

FLOOD INSURANCE RATE MAP REVISIONS: 

To determine if flood insurance is available; contact an insui'an·ce 
.:igentor call I he National Flood Insurance Progran'i al (800) &38-6620. 
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*PROF 2 

CCHV 0.300 CE'iV 
*SECNO 177360.000 

SEC NO OEPT'i 
Q QLOB 
TIME VLOB 
SLOPE XL DBL 

o.5oo 

C·JSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIO~S 
ELENCL 725.00 ELENCR 

177360.00 13.70 122.10 
53000 o. 5300. 
o .. o 

0.000535 

n ~ 

Uo iJ 

o. 

*SECNO 177410.000 

, • n 
&.f' Q .1 u 

o. 

3470 ENCROACHMENT STATIONS 

C Id ';;S 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
lC\!l 
!TRIAL 

EG 
:\CH 
XNCH 
I ;;c 

480.0 620.0 TYPE 
725.00 
o.c 122.oc 122.36 

o. o. ~292. 
~ n n n,~ n n~~ 

UoU U$U~V UoU~~ 

o. 0 0 

503.0 589.0 TV?E 

HV 
AflOB 
X \JR 
I :: □ -~T 

Hl. 
VOL 
IHi~ 
CORA~ 

1 TARGET 

o,;25 
o. 

J .. 030 
0 

c.o 
n n 
UoU 

o. 

o.o 

1 TARGET 

0LOSS B~~K E~EV 
TWA LEFT/R[G~T 
EL'HN SSTA 
TOP~IO EN DST 

140.000 

G.O 
o. 

70Sol~O 
140.00 

86.000 

713.9C 
725~00 

480.00 
620.00 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVEoELLEA 725.00 !:LR!:A 725.00 

~ASHINGTON ST. BRIDGE -ST ■ LOUIS• LENGTH 92 FT ~!OJH 4l FT 

177410.00 
5300. 
o.oo 

0.001244 

12.94 
o. 

o.o 
10. 

SPECIAL BRIDGE 

SB XK 
0.90 

XKOR 
l.76 

*SECNO 177411.000 
PRESSURE FLOW 

EGPRS 

723.19 

EGLWC 

722.57 

721.94 
5300. 
6.2 l 

10. 

COFQ 
2.50 

H3 

0.04 

3470 ENCROACHMENT STATIONS 

o.o 
o. 

o.o 
10. 

ROLEN 
o.o 

Q'.~E IR 

o. 

503.0 

721.84 
o. 

0.030 
2 

722.54 
853. 

0.035 
0 

tHK 
86.00 

QPR 

5300. 

589.0 TYPE 

0.60 
o. 

0.030 
0 

BWP 
3.50 

0.01 
o. 

0.032 
o.o 

BAREA 
784.00 

BAREA 

784. 

TRAPEZOID 
AREA 
809. 

l TARGET 

0.11 
o. 

709.00 
86.00 

ss 
o.o 

ELLC 

72 l. 80 

725.40 
100000.00 

503.00 
589.00 

ELCHU 
112.00 

ELTRO 

725.40 

3495 OVERBANK AREA ASSUMED NON-EFFE( TI VE .ELLFA 725.40 ELREA 

86.000 

-1'25.40 

177411.00 
5300. 
o.oo 

0.001000 

13.67 
o. 

o.o 
40. 

*SECNO 177460.000 

722.67 
5300. 
5.76 

40. 

o.o 
o. 

722.55 
o. 

,... n n n,n u.u u.u~u 
40. 2 

723.19 Q.52 
916. o. 

Oa035 0.030 
0 0 

0.65 o.o 125.40 
1. - o. 100000~00 

0.034 
o.o 

709.00 
86.00 

503.00 
589.00 

ELCHO 
712.00 
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3470 ENC~OACHMENT 5TA710\S l621DO o2t.o TYP-E l TARGET 
l 774 60. oc 13.94 723.34 o • .:i 723.24 723036 0.02 0.02 

5300. o. 53000 o. O. 4280. o. 13. 
0.05 :i.o l. 2 't o.o '.).030 0.035 0.030 00035 

0.000044 200. 200. 20'). 2 0 0 o.o 

((HV O. 100 (E:-lV 0.300 
•SEC~C t789LO.OOO 

SECN□ OE? T"-l C'.·!SEL CR Il,iS W SE Li( EG HV HL 
Q )LCB QCH :JROB ALOB ACH AR03 VOL 
T:: fl.~'E VLOB v:H VROB )('<L X11JCH x:~~ t-!fN 
SLOPE XLCBL XLCH XLOBR :TRIAL IDC ICOi'!T CORA~ 

3470 E~CROACH~ENT STATIO,S 300.0 940.0 TYPc 1 TMlGET 
11a9:;o.oo 12.00 723.40 OoO 723.30 7230 't2 o.c2 0.06 

5300. 183. 5117. o. 533. 4299. o. 154. 
0.37 0.34 l.l9 OoO Q.')60 0.040 0.010 O.C39 

0.000048 1350. 1350. 1350. 2 0 0 o.o 

*SECNO 1ao110.ooo 
l80ltO.OO 16.87 723.47 o.o 723.37 723050 0.04 o.oe 

5300. 53. 5247. Oo 237. 3384. o. 280. 
0.61 0.22 1.55 o.o 0.06C 0.035 0.060 0.031 

0.000014 1300. 1300. 1300. 0 " 0 c.o v 

CCHV 0.300 CEHV 0.500 
*SECNO 180660.000 

3301 HV CHANGED ~ORE THAN HVIN5 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA 725.60 ELREA 

STATE ST. BRIDGE-ST.LOUIS ,LENGTH 122 FT WIDTH 20 FT 

SKEWED BY A FACTOR OF 0.87 

180660.00 8. 91 
5300. o. 
0.62 o.o 

0.002808 400. 

SPECIAL BRIDGE 

SB XK XKOR 
1.25 1.50 

*SECNO 180661.000 
CLASS A LOW FLOW 

723.ll 
5300. 

7.74 
400. 

COFQ 
2.50 

o.o - 723.00 724.04 
o. 

o.o 
400. 

RDLEN
O.O 

o. 
0.060 

2 

BWC 
115.00 

--

685. 
0.035 

0 

0.93 
o. 

0.060 

BWP 
2.00 

0 

0.09 
300. 

0.037 
- - o.o 

BAREA 
870.00 

459.GOO 
0.15 722.30 

1. 100000.00 
709.4C 162.00 
457.98 619.98 

□LOSS BA:\'K ELEV 
TAA LEFT/RIGHT 
ElMiill SSTA 
TOP:flD Eil!)ST 

640.GOO 
o.oo 719.30 

18. 100000.00 
7ll.40 300.00 
617.54 917053 

.:;,floe, ?21.30 
36. 726.10 

706.6C 412.9c 
601.2a 1014.24 

727.80 

0.45· 720.40 
39. 

714.20 
100.os 

ss 
o.o 

727.80 
876.09 
976.14 

ELCHU 
717.00 

- ELCH □- --- -
111.00 

3420 BRIDGE l~.S. 723.06 BRIDGE VtL □CITY 
- -

7.74 CALCULA"tED (1-iANNEL. AREA• 685-. - --- -- ---• 
EGPRS 

o.o 

EGLWC 

724.10 

H3 QWEIR 

0.09 o. 

QPR BAREA - - --- --- -

5300. 870. 

TRAPEZOID ELLC ELTRD -- - -AREA - - . --- - --- ---~ 

OB l. 724.80 724.50 

• 
• 
• 
• 
• 
• 
• 
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• 
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3495 OVERBA~K AREA ASSJHED NJN-E~FECTIVE,ELLEA 725.6'.l cLRE.\ 

L8066l.OO 
5300. 
0.62 

0.002699 

,3. '19 
~ ~-

o.a 
20. 

OSECNO l807l0oDOO 

723. l9 
5300. 

7.65 
20 • 

o.o 
o., 

3.3 
23., 

3301 HV CHANGED ~ORETHA~ HV[NS 

18o·no.oo 
5300. 
o.69 

0.000011 

17.87 
64 • 

0.20 
zoo. 

CCHV 0.100 CEHV 
OSEC~O 182160.000 

SEC NO DEPTH 
Q ]L03 
TC~E VLOB 
SLOPE XLOBL 

724 • 3 7 
5236. 

0086 
200 • 

0.300 

C \·JSE L 
QCH 
VCH 
XLCH 

3470 E~CROACHMENT STATIONS 
182160.00 15.79 724 ■ 39 

5300 ■ 33. 5267. 
1.04 

0.000020 
0.26 

1300. 

*SEC~O 184410.000 

l • 03 
1300 • 

3470 ENCROACHMENT STATIONS 
184410.00 14.73 724.43 

5300. o. 5300. 
2.02 o.o 0.63 

0.000001 2250. 2250. 

CCHV 0.200 CEHV 
1490 NH CARO USED 
*SECNO 185660.000 

0.400 

3470 ENCROACHMENT STATIONS 
185660.00 13.78 724.38 

o.o 
o., 

o.o 
200., 

CRI'IIS 
')ROB 
VROB 
XLOBR 

300.,0 
a.o 

o., 
o.o 

1300 .. 

32 •. o 
o.o 

o •. 
o.o 

2250~ 

723.09 
o. 

Oa06: 
C 

724.31 
319. 

0.060 
2 

\·JSELK 
ALOB 
X ,\J L 
[TRIAL 

724.10 
693. 

0.035 
0 

724.3B 
6056. 
0.035 

0 

EG 
IICH 
,me,, 
IOC 

833.0 TYPE 
724.33 724.41 

:.ze. 5102. 
0.060 0.030 

2 0 

808.0 
724.36 

o. 
0.060 

0 

TYPE 
724.-43 

B356. 
0.030 

0 

0 ■ 9L 

o. 
Q.060 

0 

0.01 
o. 

0.060 
0 

IHV 
,/IRCl'l 
X'iR 
r CC'ff 

0.06 
300. 

o, .03 7 
o.o 

0.01 
317. 

0.037 
o.o 

HL 
VOL 
~•.;T ,\J 
CO :{AR 

l TA~GET 
0.02 o.:i2 

490. o. 
0.060 

0 
C.035 

o.o 

l TARGET 
a.or 0.02 

o. 841. 
0.060 0.033 

0 o.o 

l TARGET 
0.13 

728.70 

O"O 
39. 

714-20 
100.05 

0.27 
4le 

706.50 
677.5L 

□LOSS 
TUA 
'ELM H. 
TOP',)[ 0 

533.000 

720-40 
727.80 

375~09 
976.14 

7l9 ■ 30 

726.80 
263.85 
941 ■ 35 

BAN~ ELEV 
~~FT/l[GHT 

SSTA 
ENDST 

o.oo 7t9.90 
59. 100000.00 

708.60 3CO.OO 
530.4L 830.41 

776.000 
o.oo 

93. 
709.70 

-116.00 

724.20 
100000.00 

32.00 
803.00 

724.00 
53ob. b. 5300. 

100 •. 0 
o.o 

a.: 
o.o 

1250. 

993.0 
724-32 o.-. 

TYPE 
724.51 
T859. 
0.098 

0 

o. 
0.060 

0 

0.03 
987. 

0.034 
o.o 

293.000 
0.05 
100; 

710.60 
293.00 

100000.cro --- - - - - -

2.14 
0.000351 

o.o 
1250. 

CCHV 0.300 CEHV 
*SEt~o 185662.000 

2.85 
1250. 

0.500 

3470 ENCROACHMENT STATIONS 

0.060 
2 

610.0 760.0 TYPE 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA 

l TARGET 150.000 

735 ■ 00 ELREA 735.00 

US-27 ~ORTHBJUNO BRIDGE,LENGTH 150 FT ~IOTH 4B FT 

700.00 
993.00 

- ---·------

• 
• 
• 

. , . 
• 
• ,. 
·• 
., . 
• 
• 
• 
• 
• 
• 
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53CO. 
2ol5 

0.000142 

o. 
o.o 
300. 

SPECIAL BRIDGE 

53 )(K l<i<OR 
l • 50 0.90 

*SE[NO 185663.0CO 
Cl ASS A LOl-J :=Lm; 

3420 BR I OGE ·,;. S. 

EGPRS !:GL,!C 

o.o 724.80 

53JO. 
4o8f:I 
300. 

CCFQ 
2.50 

). 

0. J 
300. 

;!.OLEN 
o.o 

o. 
a.o5o 

2 

s;,c 
77.00 

724.38 BRIOGE VElO~[TY, 

'-t3 

c.02 

Q;✓ E IR 

o. 

QPR 

53000 

3470 ENCRDAC~~ENT STATIONS 610.0 760.0 

3495 CVERBAN~ AR~A ASSUMED NON-EFFECTIVE,El~EA 

[083. 
0.035 

0 

o. 
o.oso 

0 

997. 
0.034 
o.o 

B'i~? 
4.00 

BAREA 
2081.30 

L lC ri 

7Q9.40 
llB.19 

ss 
1.90 

lOOJOO.QO 
629.32 
747.5[ 

ELCHo 
713.00 

4.92 

BAREA 

2001. 

CALCULAiED CHAN~EL ~REA, 

TYPE l 

TRAPEZCllD 
AREA 

2030. 

TARGET 

735.8J EL'lEA 

ELLC 

731.70 

150.000 

735.90 

ELTRD 

735.80 

185663.00 15003 724-43 o.o 724037 72'>o80 G.37 0.02 o.o 727070 
5300. o. 53000 o. o. 1087. o. 999. 110. 100000.00 
2.16 OoO 4.88 o.o o.oso 0.035 o.oso 00034 709.40 629.30 

O.OOC73B 50. so. so. 0 0 0 o.o lt8.26 747.56 

*SECNO 186160.000 

EL CH:> 
713~00 

1071. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV Hl OLOSS BANK ELEV 
Q QLDB QCH OROB ALDB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WT;II 
SLOPE XLOBL XLCH l<LOBR ITRIAL roe ICONT CORAR 

3470 ENCROACHMENT STATIONS 610.0 760.0 TYPE l TARGET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEA 735.00 ELREA 

US-27 SOUTHBOUND BRIDGE,LENGTH 150 FT WIDTH 48 FT 

186160.00 15.06 
5300. o. 
2.11 o.o 

0.000133 30. 

SPECIAL 9RIDGE 

SB XK 
0.90 

XKOR 
1.50 

*SECNO 186161.000 
CLASS A LOW FLOW 

724.46 
5300. 
4-86 

30. 

COFQ 
2.50 

o.o 
o. 

o.o 
30. 

ROLEN 
o.o 

724.39 724.82 
o. 

o.oso 
0 

BWC 
77.00 

1090. 
0.035 

0 

0.37 0.02 
o. 999. 

o.oso 0.034 

BWP-
4.00 

0 o.o 

BAREA 
2081.30 

THA 
ELMIN 
TOP\HI) 

150.000 

735.00 

o.oo 
110. 

709.40 
118.35 

ss . 
l .90 

LEFT/RIGHT 
SSTA 
ENDST 

727.70 
100000.00 

629.28 
-747.63 

ELCHU 
713.00 

3420 BRIOGE w.s. 724.43 BRIDGE VELOCITY, 4.90 

RAREA 

CALCULATED CHANNEL AREA, 

EGPRS EGLWC H3 Q'r/E[R OPR TRAPEZOID ELLC EL TRD 

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

EU'.HO 
7l3.00 

108-Z •. 

-- ---

I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• ' . , I. 

·• 
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• 
• 
• 
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0. J 12,,.a.:,, 0.02 c. 5 3 JO~ 2081. ?3I.8J ?35.6J 

3470 E~CRCAC~~ENT S!~TICNS 610.0 760.0 TYPE 

3495 OVER5AN~ A~EI ASSU~ED NDN-EFFECTIVE,ELLEA 

l !"ARGET 

735,8J i::L::\EA 

150.000 

735.ao 

186161.00 
5300. 
2.11 

0.000729 

l 5. 07 
o. 

o.o 
50. 

*SECNO 186210.000 

3470 ENCROACHMENT 
186210.00 10.01 

5300. 691. 
2.18 1.44 

0.000744 150. 

CCHV OolOO ~EHV 
1490 NH CARO USED 
*SECNO 187460.000 

724-47 
5300. 
4.85 

50. 

STATlONS 
724.67 

4609. 
4o70 
150. 

0.300 

O.rJ 
o. 

o.o 
so. 

600.0 
o.o 

o. 
o.o 
150. 

724.41 
o. 

0.050 
:i 

955.0 
724.6::l 

431. 
0.050 

2 

724.il4 
1092. 
0.035 

0 

TYPE 
724~97 

981. 
O.C35 

0 

0.37 
o. 

0.050 
0 

O.Gl 
lOOt. 
0.034 
o.o 

l TARGET 
0.30 

o .. 
0.050 

0 

0.11 
1005. 
o.C34 
o.o 

o.o 
110. 

709.40 
118~43 

356.000 
0.02 
111. 

714.60 
352.86 

12,.70-· 
100000.00 

629.26 
747.!>9 

718.90 
1000::io.oo 

600.00 
952-86 

3470 ENCROACHMENT STATIO~S 634.0 132:5.0 TYPE l TARGET 691.000 

lOCOO'.l.JO 3495 OVERBANX AREA ASSUM~O NON-EFFECTIVE,ELL~A 

187460.00 
5300. 
2.45 

o.OOOLl7 

14.86 
o. 

o.o 
1150. 

1490 NH CARO USED 
*SECNO 189960.000 

725.26 
5300. 

1.20 
l 200. 

3470 ENCROACHMENT STATIONS 
189960.00 10.61 725-61 

5300. o. 5250. 
2.91 o.o 1.48 

0.000203 1900. 2400. 

1490 NH CARO USED 
*SECNO 191085.000 

SEC NO DEPTH 
Q QLOB 
Tl ME VLOB 
SLOPE XL DBL 

CWSEL 
QCH 
VCH 
XLCH 

3410 ENCROACHMENT STATIONS 
191085.00 10.56 725.76 

5300. 297. 5003. 
3.12 

0.000104 
0.49 
BOO. 

1490 NH CARO USED 
*SECNO 192210.000 

1. 36 -
1000. 

o.o 
o. 

o.o 
900. 

140.0 
o.o 
so. 

o.54 
2000. 

CRIWS 
QROB 
VROB 
XLOBR 

soo.o 
o.o 

o. 
o.o 
850. 

725.2 l 
o. 

0.050 
2 

650.0 
725.57 

o. 
0.050 

WSELK 
ALOB 
XNL 

2 

I TRIAL 

1529~0 
725.72 

608. 
.. 0.010 

0 

724090 ELREA 

725.28 
4415. 
0.086 

0 

TYPE 
725.65 

3546. 
0.088 

0 

EC 
At"H 
XNCH 
roe 

TYPE 
725.79 

3681. 
0.010 

0 

c.02 
o. 

o.oso 
0 

0.29 
1086. 
0.035 
o.o 

l TARGET 
0.03 0.36 

1307. 
0.036 

91. 
0.060 

0 

HV 
AROB 
XNR 
!CONT 

- o.o 

HL 
VOL 
WTN 
CORAR 

l TARGET 
0.03 0.14 

o. 
0.060 

0 

1397. 
0.037 
o.o 

0.03 724.90 
125. 100000.00 

710.40 634.00 
666.45 1300.45 

510.000 
- o.oo 

157. 
715.00 
508.66 

"725.90 
723.30 

141.34 
650~00 

OLOSS BANK ELEV 
TWA- -LEFT/RIGHT 
ELM IN SSTA 
TOPWID END ST 

729.000 
o.oo 
171. 

715-20 
714.98 

721.60 
100000.00 

- 800-00 
1514.98 

"- - -

I 

• '. 
• 
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3470 ENCROACY~ENf ST~TIO~S 
192210.00 L2.42 725.92 

5300. a. 5258. 
3.30 o.o 1.50 

0.000303 6CO. 1000. 

L490 NH CARO USED 
CCriV 0.3QC CEHV 0.500 
*SECNO L95585.000 

3470 ENCRDACHMEi'JT ST/\TI:J"lS 
L95585.00 12.35 727.45 

53000 Oo 3974 D 

3.53 O.O 4.70 
0.001020 600. 3375. 

*SEC~□ 196440.000 

3470 ENCROACHMENT STATIONS 
196440.00 [4.97 121.11 

5300. 252. 4818. 
3.56 

C.000758 
1.20 
500. 

CCHV 0.300 CEHV 
•SECNO 196510.000 

5.92 
500. 

o.5oo 

100.0 
C <DC) 

42. 
0.02 
70Q. 

as:l.o 
725.8'1 

o. 
0.010 

2 

TYPE 
725.95 

3491>. 
o. □ 54 

0 

31.0 400.0 TYPE 
o.o 727,38 727.71 

1326. o. 845. 
1.39 o.~ao 0.042 

2200. 2 0 

o.o 
o.o 
229. 
1.00 
500. 

350.0 TYPE 
121.1. 728.27 

200n 815. 
0.01::: 0.03,, 

C 0 

L TARt;ET 
0.03 0.11, 

1484. 
0.037 

51. 
0.010 

C o.o 

l TARGET 
0.27 lo64 
952. 1677. 

o.oao 
0 

0.038 
o.o 

l TARG'.:'T 
0.50 0.44 

1695. 
0.03a 

230n 
::J.060 

C o.o 

3495 OVER8ANK AREA ASSUMED NO~-EFFECTIVEoELLEA 735.00 ELREA 

BRIDGE ST. BRIDGE,LENGTH 150 FT WIDTH 35 FT 

SKEWED BY A FACTOR OF 0.77 

196510.00 
5300. 
3.57 

0.001221 

14.04 
o. 

o.o 
280. 

SPECIAL BRIDGE 

SB l<K XKOR 
L.50 l .OO 

*SECNO 1965Llo000 
SEC NO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

727.84 
5300. 

7.52 
280. 

COFQ 
2.50 

C ~JSEL 
OCH 
VCH 
XLCH 

a.a 
o. 

o.o 
280. 

ROLEN 
o.o 

CRIWS 
QROB 
VROB 
XLOBR 

727.79 
o. 

0.050 
l 

728.72 
705. 

0.030 
0 

BWC 
BO.OD 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IOC 

o.ae 
o. 

0.050 
0 

0.27 
l 701. 
0.038 
o.o 

8WP 
2.50 

BA"REA 
1253.20 

HV 
AROB 
XNR 
lCONT 

HL 
VOL 
WTN 
CORAR 

750.000 
o.oa 
186. 

713.50 
729.99 

369.DOO 
0.12 
225. 

715.10 
369.00 

349.99g 
0.12 
229. 

712.60 
275.93 

735.CO 

0.19 
230. 

713.80 
72.38 

ss 
0.60 

728.20 
721.00 

120.01 
850.-:JO 

722.50 
724.00 
:H.OO 

400.00 

722.40 
724.20 
74.06 

350.00 

723.60 
724.50 

162.47 
234.65 

ELCHU 
718.00 

OLOSS 
TWA 
ELMIN 
TOPlHO 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

-ELCHO 
718.00 

CLASS A LOW FLOW 

3420 -BRIDGE W.S. 121.ao BRIDGE VELOCITi, 6049 CALCULAT~D CH~NNEL ~REA, -81 7 • 

EGPRS 

o.o 

EGLWC 

728.78 

H3 Q\1E IR 

0.01 o. 

QPR 

5300. 

BAREA 

L253. 

TRAPEZOID 
AREA 

12 2 L • 

ELLC 

732.20 

ELTRD 

735.00 

• I. 
I • 

• 
• 
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.,, • 3495 OVERBAK~ AREA ASS~~EiJ NO~-EFFECTIJE,ELLEA 735.00 ELRE.:. 735.00 

• l965l l.00 14.11 727.91 o. '.) 727.8b 728.78 C.87 0.05 o.o 723.60 • 5300. o. 5300. o. o. 710. o. 1701. 230. 724.50 
3. 57 a.o 7.47 o.c 0,,05(: 0.030 0.050 0.038 713.130 162. (,, 

• O.OOll95 40. 4,:;. 4J. a C 0 o.o 72.38 234.85 • 
• 1490 NH CARD USED • *SECNO 196560.000 

• 3470 E~CROACH~ENT STATIO~S 155.0 210.0 TYPE l TAi\GET 115.000 • l96560.00 14.08 728.58 o.o 728~54 12 0. 99 0.42 a.ca o .. t3 722.40 
5300. 135. 5063. 103. 63 • 961. 44. 1703. 2 30. 122.ao 

• 3.57 2.15 5.27 2.35 0.035 0.034 0.03 .. □ .038 714.50 155.00 • 0.000593 100 • l 00. lCO. 2 0 0 o.o 115.00 210.00 

• • CCHV o.ioo CEHV 0.300 ,-1 
1490 NH CARD USE'.l • *SECNO 198285.000 ,. 
3470 ENCROACrl~ENT sr.:.TIO"iS 313.0 4ao.o TYPE l TA:~GET 167.000 

• 198285.00 l3o22 729.42 o.o 729.30 729.57 0.15 o.55 0 .. 03 723. LO • 53::JO. a. 5300. o. o. 1101. o. 1758. 236. lOODOO.OJ 
3.73 o.o 3.12 o.o 0.035 c.100 o.J34 o.c36 716.20 313 ■ 00 

• 0.000203 1700. 1700. 1700. 2 0 0 o.o l63.83 476.83 • 
·• CCHV 00200 CEHV 

1490 NH CA~D USE~ 
0.400 • 

*SECNO 199035.000 
- - -- --

• 3470 ENCROACHMENT STATIONS o.o 300.0 TYPE l TARGET 299.999 • 
l99035.00 13.31 729.61 o.o 729.57 729.81 0.21 0.22 0.02 726.70 

• 5300 • 160. 3156. 1984 ■ 101. 728. 840. 1787. 2 39. 723.20 • 3.79 1 ■ 59 4.33 2. 36 0.034 0.040 0.040 0.037 716.30 5 ■ 63 

o.b00483 750 • 750. 750. 2 0 0 o.o 294.36 300.00 

• • 
CCHV 0.200 CEHV 0.400 

• *SECNO 199735.000 • 
3470 ENCROACHMENT STATIONS 450.0 -,oo.o· TYPE 1 TARGET 250-000 

• 199735 ■ 00 14.01 729.91 o.o 729.88 730.08 0.11 0.26 O ■ O l 727.80 ·• 5300. 95. 3782. 1423. 93. 1043 ■ 645. 1815. 244. 722.30 
3.85 1.03 3.63 2.21 0.035 o.033 0.035 0.037 715.90 450.-00 

• 0.000269 725 ■ 725. 7 25. 2 0 0 o.o 250.00 700.00 • 
I 

- -· - . - . - - I 
-

• CCHV 0 ■ 100 CEHV 0.300 ,. 
*SECNO 199736.000 

SECNO DEPTH C \·JSEL CRlllS WSELK EG HV HL OLOSS BANK ELEV - -·- - -

ei Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT ·• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I TR I AL roe ICONT - CORAR TOPWIO ENO ST - - --- --- - -

·i· ' • ,; 
-I. 

• 3470 E~CROACH~ENT STATIONS 450.0 100.0 TYPE l TARGET 250.000 I 
199736.00 12.55 729.85 o.o 729.82 730.ll 0.21:, O.O I 0.03 726.90 •1· . -

5300. 191. 4426 ■ 682. 143. - . ·999. 420. 1816-~ ·2 4·4 ~- - --120~90 - --- --- ---

• 3.85 l • 34 4.43 1.02 0.045 0.032 0.045 0.037 7 l 7. 30 450.00 • o.000437 20. 20. 20. 2 0 0 o.o 250.00 700.00 



i • *SEC~□ 199785.000 • 
• 3370 ~OR~AL 3RIDGE.NRJ :L2 /'iIN ELTRD 725030 )'AX ELLC 7 32. 50 • 
• 3~70 E~C~OACHMENT STATIO'JS 45000 100.0 TYPE l TARGET 250.000 • 

HASTINGS Si ■ ~DOT 3RIO~E,:..ENGTH 100 FT WIDTH 5 ~T 

• 199785.00 729.B8 730.12 o.oo • 12.62 729 .. 92 o.o 0.20 0.01 726.'llD 
5300. 354a 3692. 125¼. !4bQ 943. 427. 1816. 2,,4. 726.9U • 3.85 2.43 3.,92 2.93 0.045 o. □ 32 o .. ::;45 0.031 717.30 ,,50.010 ·• 0.001393 1. lo 1. 2 0 0 -61.60 25□ .oo 100.010 

• •SEC~□ 199786.000 • 
• 3370 NOR~AL BR[OGE,NRD l2 t-:IN ELTRID 725.30 ;11x :::..LC 732, 50 • 
• 3470 ENCROACHMENT STATIONS 450.0 7CO.J TV?E • TA;/,GET 250.000 • • 19'1786.00 l.2 ■ 62 729.92 a.a 729.89 730.13 o.zo 0.01 a.oo 72 s. 910 

5300. 355. 3690. 1255. 146. '1t,3. 426. :i 816,. 244. 726.90 

• 3.85 2.43 3" 91 2.93 00045 J.032 0.045 0.037 717.30 451).00 • 0.001395 5. 5. 5. 0 0 0 -61.60 250.CO ,oo.oo 

.! *SECNO 199787.000 • 
::e 3470 ENCROACH~ENT STATIO~S 45 □ .o 700.0 TYP'.:: l TARGElr 250.000 :. 
~ 199787.00 12.58 729.,89 a.a 729.85 730ol4 0.26 o.oo c.02 72b.90 

5300. 193. 44 ll 9 • 688. 144. 1002. 424. 1l816. 2·44. 726.90 

• 3.85 1.34 4.,41 1.6;2 0.045 0.032 0.045 0.037 717.30 450.00 •• 0.000432 1. 1. l • 2 0 0 o.o 250.00 100.00 
' 
I • *SECNO 199835.000 •• I 

• 3470 ENCROACHMENT STATIONS 0,,0 700.0 TYPE l TARGET 699.999 • 199835.00 13.51 730 .. 0l a.a 729.98 730.16 0.15 0.01 0.01 726.50 --1 
5300. 338. 41 ir3. 789,. 372. 1220. 537. 1817. 2l+4 • ,22.30 

., 

• 3.85 0.91 3., 42 1.47 0.045 0.032 0.045 0.037 716,. 50 340.00 • o.000225 20 • ~~o. 20,. 2 0 0 o.o 360,.00 100.00 

• CCHV 0.100 CEHV 0.300 • OSECNO 200860.000 

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV , . 
Q QLOB QCH '.)ROB ALOB ACH AROB VOL Tl-IA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR wn: ELl'IN SSTA-. -·-·--- ~ 

• i; SLOPE XLOBL XLCH XLOBR ITR[AL roe I CONT CORAR TOPHIO ENDST ·• ----- -

• 3470 ENCROACHMENT STATIONS 489 .. 0 aoo.o TYPE l TARGET 311.000 1• 
.. - ---- -· ---- ---·- "I ., • GAGE LOCATIO~ ON RIGHT BANK 270 FT DOWNSTREAM ·• I - ----·-- -- - -

• FROM SUPERIOR ST. BR[OGE .,: . 
20006 □ .oo 14.15 730 .. 15 a.a 730.12 730.40 0.25 0.21 0 .. 03 729.30. -- . -- - - - -- ·- __ j 

• 5300. o. 50~;5. 245 .. o. 122B. 285. 1848. 250. 729.60 • 3.90 o.o 4., 12 0.06 0.045 0.033 0.045 Cl.037 716 .. 00 489.00 



• - ---· -----·--- - --- - -- - I. 

I 
oSEC~O 200910.0CO • •• 
347D E~CROACrlMENT ST~TI8~S ,.50.0 800.0 TYPE L TARGET 350.CIOO 

• SU?ERIO~ ST. BR!JGE,LE~GTH 123 F~ HI □ TH 59 Ff • 
2DOGILO.OO 1,!.85 730.15 a.a 730.13 73J.58 0.43 O. l 3 o.,os 722.'tO 

• 5300. ll 35. 500'9. 156. 78. '929. 98. 1856. 25i2 w 122. 1,0 • 3.92 IL• 7 3 5.39 1.60 J.045 0.033 0.045 C.037 717 ., 30 450.00 
O.CI00599 (~ 700 2710. 270. . 2 0 0 o.o 350 •. 00 aoJ.:lo 

• • 
• SPECIAL BRIDGE • 

SB XK :<KOR COFQ RDU:N 8~•1!: Bl·,P t!A·'lcA ss ElCHL; ELCHO 

• 1.25 1.89 .2. 80 o.o 35 .. 00 1.00 728.90 1.01' 718.50 718.50 ·• 
*SEC.NO 200911 ■ 000 • PRESSURE ANO WEIR FLOW • 

• EGPRS EGt~:c H3 Q>JEIR QPR EAREA TRAPEZ'.HO 
AR.EA 

EL.LC ElTq') • 
1r31. 70 730.66 0.00 983. 4330. 729. 808. 727.,70 129.:rn ~· :. 

• 3470 ENCROACHKENT STATIONS 450.0 850.0 TYPE ;_ TA'~GET 400.CIOO • 200911.00 13.55 730.85 o.o 730.83 731.19 0.34 O.&l o .. o 722.40 
5300. 179. 4845. 276. 125. 987. 265. 1858. 25i3. 122.,.0 

• 3.92 1.43 4.91 L.04 0.045 0.033 0.045 0.031 717 ., 30 450.00 • 0.000457 60. 60. 60. 2 0 2 o.o 400.,00 850.00 

• *SECNO 200960.000 :,• 
,: 

• 3470 ENCROACHMENT STATIONS 400.0 000.0 TYPE l TARGET 400.000 ). 
200960.00 13.67 731.07 o.o 731.05 731.24 O. L 7 0.03 0.,02 728.70 

5300. 87. 4772. 441. 12·4. f:163. 428. l 861. 2~;4. - 726;6Q ,, 

• 3.93 0.10 3.50 1.03, 0.045 0.033 0.045 0.031 717 .,40 440.00 • 0.000253 100. LOO. 100. 2 0 0 o.o 360 .,00 800.00 
-- - - - -

• CCH11 0.100 CEHV 0.300 • 
OSECNO 201460.000 

• 3470 ENCROACHMENT STATIONS 500.0 820.0 TYPE l TARGET 320.000 

,,. 
! ·, 201",-60.00 12.42 731.02 o.o 731.00 731.35 0~33 0.01 0.,05 729.Bll" - -- - - ----- ·-- - - ---- --- ,1 

• 5300 • 65. 52 L 1. 25. 97. 1119. 47. 1'368. 2S5. 729.70 • 3.94 o.67 4.66 o.s2 0.050 0.033 0.050 0.037 718 .. 60 500.00 
0.000530 185. 185. [85. 2 0 0 o.o 284,,84 784.83 - ---------

• "• - - ----
CCHV 0.300 CEHV o.5oo 

• ,:I OSECNO 201510.000 ·• .,I SEC NO DEPTH CWSEL CRIWS WSELK EG IHV HL OLOSS BANK ELEV 
(J QLOB OCH QROB ALOB ACH AR03 VOL TWA LEFT/RIGHT - -- -- . _, 

" • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SST J\ I!. 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENDST 

- - - -- - --- - - - --- -- --- -- - - -- ------ b 

• • 



I I • ,. • • C&O R.R. BRI3GE,LE~GTH lDL FT,WIDTH 14 FT • 
• 201510.CO 12.95 73 l O l. 5 '.l.D 73lol4 731.53 0.38 0.16 o.c2 734.60 ,. 

" 

5300. o. 5300. o. o. 1070. o. 1876. 256. 734.80 
3.9& o.o (,,_95 0$~ J.050 0.033 D.050 0.037 718.30 605.00 

• 0.000S9l; 2 e..:i. 280. 23Gc-. 2 0 0 O.'.l 39.00 694.00 • 
• SPcCIAL BRIDGE • 
• SB JtK :c< O!I. CGFQ RDLE:11 3'.t.C 3~lP 3AR.EA ss EL::HU ELCHO • 0.90 1.51 2.50 o.o 96.00 4.50 796 • 70 o.o 719.00 7l.9 ■ 00 

• *SEC~O 201511.000 • PRESSURE FLO:J ., 
EGPRS !:GL,.C rl3 Q~:E IR )PR 3ARE,~ TRI\PEZOID ELLC EL rm • I 

AREA 

• u! 732.19 73lo55 0.02 Oo 5300. 797 .. 805. 727.BJ 733.30 • 
• 3470 E~CROACH~ENT STATIO~S 450.C aoc.o TYPE l TARGET 350.000 • 

201511.00 l3e55 731.85 o.o 731.83 732.19 0.34 0.66 o.o 73-'t.60 

• 5300. o. 5300. o. o. 1132. o. 18760 2560 734.ao • 3.96 o.o 4.6B o.o o.050 0.033 0.050 0.037 718. 30 605.00 
o.oooso1 i4. 14. l'•- 2 0 0 D.O 89.00 6<,t,. 00 

• • 1490 NH CARO USEU 

• *SECNO 201560.000 • 3470 ENCROACHMENT STATIONS 580.0 780.0 TYPE l TARGET 200.000 

• 201560.00 13.78 731.98 o.o 731.96 732-25 0.27 0.04 0.02 722.60 • S300. S03. 4791. 6. 423. 1088. 20. 1879. 2S7. 731.30 
3.96 1.19 4.40 0.28 0.100 0.033 0.050 0.03 7 718.20 580.00 

• 0.000387 100. l 00. 100. 2 0 0 o.o 192.83 772.83 • 
• CCHV 0.100 CEHV 0.300 • *SECNO 202435.000 

• 3470 ENCROACHMENT STATIONS 420.0 700.0 TYPE l TARGET 280.000 • 202435.00 15.84 732.24 o.o 732.22 732-44 0.20 0.18 0.01 723.00 
5300. 634- 4543. 123. 557. 1186. 192. 1901. 259. 726.80 

• 4.01 1.14 3.83 0.64 0.080 0.035 0.080 0.037 716.4:J 420.()0 • 0.000264 555. 555. 555. l 0 0 o.o 229.75 649.75 
I 

·1 • CCHV 0.300 CEHV o.5oo • 
*SECNO 2D2485.000 

• 3470 ENCROACHMENT sr,TIONS 420.0 700.0 TYPE l TARGET 280.000 • - ------ . -
,I 

• ANN ARBOR R.R. BRIOGE,LENGTH 70 FT,WIOTH 9.75 FT :• 
202485.00 l 3~ 12 732.22 o.o 732.21 732.68 0.46 0.11 0~ 13 120.10 

- -- -- -- -~-- - - -· . --·• 

·1 • 5300. 114 • 5041. 145. 91. 905. 115. 1912. 260. 721-40 ·•· 5.57 o.oao 0.035 o.oao 0.037 718.30 48't.94 
·, 

4.02 1. 25 1.26 .l, 
-

2 
... () - 106.27--. 591.22 

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

0.000569 300. 300. 300. 0 o.o 

• • 



e:· SPECIAL 1Rl8SE - .. ----... 
I 

SB )(K )(KQq COFQ .'lCLE'c !l'.riC !l\-lP BAREA ss 
i:: 

EL C t-:U ELCHD 
a.a 1 .45 2.50 o.o 10.00 a.a 670.00 o.o 7l9.00 719.00 :• 

OSECNO 202486 ■ 000 ' 

•• SEC NO DEPTd C ,,SEL CRHJS ,!SELK EG HV HL OLCSS EAN'( l:L EV •• Q QLJ3 QC!-' '.lRIJB AL03 ACH ARCB VOL T',:A LEFT/Q[GHT · I 

Tl""E 'JLJB VCH VR06 X \It. XNCf; X:-JR '.·JT1\ Ell" [N SSTA --- • i 

• SLOPE XLGBL XLCH XLOBR l TR I Al roe [CJNT CORA:l. TOP ~II J ENDST ,. 
• PRESSURE FLO:; • -

• EGPRS EGL'.-;C H3 Q',JE IR OPR BAREA TRAPEZOID ELLC. EL TRO • AREA 
733.63 733.33 o.o o • 5300. 670. 679. 12a.1'J 734.40 

• • 
• 3470 ENCROACHME~T STATIONS 420.0 100.0 TVPE l TA.'lGET 280.00'J • 202<,86.00 14.94 733. 21, o.c 733.22 733.63 0.39 o.95 o.o 720.lC 

5300. ~24o 5015. 162. l07. 977. l 37- :.912. 260. 721-40 

• 4.02 i. • l 5 5.13 loit8 J.OBC 0.035 ::J.080 Cu03 7 718.30 483.68 • 0.000437 10. 10. 10. 2 0 0 a~~ 109.54 593.22 

: .• • *S~CNO 202535.000 
" :! 

:'• 3470 ENCROACHMENT STATICNS ,,20.0 100.0 TYPE 1 TA'l.GET 2ac.ooo ,. 
C 202535.00 15.25 733.45 a.a 733.43 733~72 0.27 a.as 0.04 729.00 ., 
, 5300. 22B. 5072 • o. 275. l l 9 l. o. 1915. 261. 734.40 I , ~- 4.03 0.83 4.26 a.a 0.000 0.035 0.000 0.037 718.20 420.00 

'I 

0.00040& 120. 120. 120. 2 0 0 o.o 178.41 598.41 • 
8 •• CCHV 0.200 CEHV 0.400 • 

*SECNO 203135.000 

• ' ., 3470 ENCROACHMENT STATIONS 400.0 750.0 TYPE 1 TARGET 350.000 • 
203135.0G 15.38 733.58 o.o . 733.57 '733~84 0.25 0.12 o.oo '729.00 

• 5300. 2B7. 5013. o. 349. l203o o. 1926. 262 • 734.40 • 4.05 0.82 4.11 a.a 0.080 0.035 0.000 0.031 718.20 400.00 
0.000304 300- 300. 300. o· 0 0 o.o 198.62 598.62 ~· - - ~ -- - -., ·• 

CCHV 0.200 CEHV 0.400 

• 1490 NH CARO USEO ,. 
*SECNO 203234.000 

I - -- - •---►-
>1 

.: 3265 DIVIDED FLOW ,. 
I 

' 

3280 CROSS SECTION 203234.00 EXTENDED 2.32 FEET .,. • 'I: --- -- -- - - . - . - . •·1 
,, 

, I 
3470 ENCROACHMENT STATIONS 100.0 520.0 TYPE l TARGET 420.000 

•i 
,. 

. ' 203234.00 16.02 733.82 o.o 733.80 733.91 o. 10 o.os 0.03 730.40 ~. l 
5300. 576. 403 l. 694. 387~ . 1439. 713. 1935~ 264. 730.80 -- - ·- . --

1;! 
. I 

• 4.08 l .49 2.BO 0.97 0.030 0.035 0.042 0.031 717.80 100.00 ,I. 
,., 0.000157 200. 200. 200. 2 0 0 o.o 420.00 520.00 ,J 
'· ·- -• ·~•- - ·----··------- --- -

• OSECNO 203235.000 • 
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32&5 DIVIDE~ FLCW 

3280 CROSS SECTION 2)3235.00 EXTENDED 2.32 FEET 

3370 NDR~AL BRID~E,~RD 14 ~[N ELTRD 729.50 '1AX !::LLC 

3470 ENCRDACrl~ENT STATID~S 100.0 520.0 TYPE 

HDGD~ORJH ST ■ 3RlDGE,LENGTH L07.5 FT.;/[DTH &4 FT 

203235.00 
5300. 
4.08 

0.000590 

16.03 
1115. 

2.88 
10. 

*SECNO 203236.000 

3265 DIVIDED FLC~ 

733.83 
28400 
2.45 

lOo 

.'.l.O 
1345. 

1.88 
10. 

733.81 
337. 

0.030 
0 

733.92 
1160. 
0.035 

0 

3280 CROSS SECT[ □~ 203236.00 EXTEN~ED 2.36 FEcT 

SECND 
Q 

TI r~E 
SLCPE 

DEPTH 
QLOB 
VLDB 
XLDBL 

C,JSEL 
Q::H 
v::H 
XLCH 

::R l\11S 
:JROB 
'/ROB 
XL □BR 

~JS ELK 
ALDB 
XNL 
ITRIAL 

EG 
ACH 
l<i\lCH 
IDC 

3370 NOR~AL BRIDGE,NRD 14 MIN ELTRD 729.50 ~1AX t:LLC 

3470 ENCROACHMENT STATIONS 
203236.00 16.07 733.87 

5300. 1120. 2822. 
4.09 2.87 2.42 

0.000576 64. 64. 

*SECNO 203237.000 

3265 DIVIDED FLOW 

100.0 
o.o 

1357. 
1.88 
64. 

520.0 
733.85 

391. 
0.030 

l 

TYPE 
733.96 

1164. 
0.035 

0 

3280 CROSS SECTION 203237.00 EXTENDED 2.37 FEET 

3470 ENCROACHMENT STATIONS 
203237.00 16.06 733.86 

5300. 583. 4011 • 
4.09 

o.000154 
1.49 

10. 

*SECNO 203335.000 

2.78 
10. 

3470 ENCROACHMENT STATIONS 
203335.00 11.22 733.92 

5300. 123. 4305. 
4.11 0.69 2.21 

0.000091 150. 150. 

100.0 
o.o 
101. 
0.97 

10. 

520.0 
733.85 

392. 
0.030 

0 

TYPE 
733.96 

1445. 
0.035 

0 

200.0 620.0 TYPE 
o.o 733.90 733.98 - - - -
871. 179. 1897. 
1 ■ 19 0.030 0.035 
150. 0 0 

731.50 

l TAT-{GET 

o.09 
7t4. 

0.042 
0 

HV 
A'l.OB 
X:-CR 
IC □Y, 

731.50 

o.oc 
193&. 
0.031 

-279.28 

Hl 
VOL 
\✓ TN 

CORAR 

l TARGET 
0.09 0.04 
723. 1939. 

0.042 0.031 
0 -279.28 

l TARGET 
0.10 o.oo 

1940. 
0.031 

725. 
0.042 

0 o.o 

l TARGET 
0.01 0.02 - - ~ -

731. 1949. 
0.030 0.037 

0 o.o 

420.000 

c.oo 
264. 

717.80 
420.0C 

730.,,0 
73().80 

100.00 
520.00 

OLOSS BA~K clEV 
THA lEFT/RlGHT 
EL~[N SSTA 
TOP~JID E~OST 

420.000 
o.oo 
264. 

717.80 
420.00 

420.000 
o.oo 
2·64. 

717.80 
420.00 

420.000 
0.01 
266. 

716.70 
414.77 

730.40 
730.80 

100.00 
520.00 

730.40 
730.80 

100.00 
520.00 

730.40 
730.30 

205.22 
620.00 
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• 
• 
• 
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• CCHV 0.300 CEHV 0.500 

• oSECNO 203610.000 

3265 DIVIDED FLOII 
' .1. 
I' 

' 3470 E'.llCROACYMENT ST~iIO'.llS 250.0 700.0 TYPE 

• STATE ST• 3RIDGEoLE'.llGTH 106 FT,WIDTH 42 ■ 5 FT 

203610.00 15-30 733.90 o.o 733.B8 734.06 • 53000 o. 511.6. 184. O. 1539. 
4.13 ::i.o 3.33 a.as O.C30 0.035 

0.000233 230. 230. 230. 2 0 • 
• SPECIAL BRIDGE 

SB XK XI< OR COFQ ROLE'.ll S~IC • 0.90 1.20 2.90 o.o 102.00 

*SECNO 2036llo000 • 3265 DIVIDED FLO~ 

, .• PRESSURE ANO WElR FLOW 

,. 
-• EG!'RS EGLHC HJ Q'.1EtR QPR 

' 7 34. 14 734.07 0.01 681. 4627. 

f• . 
' 

, . 3470 ENCROACHMENT STATIO'.llS 250.0 100.0 TYPE 
203611 • 00 15.38 733.98 o.o 733.97 734.14 

5300. o. 5099. 201. □.- 1547. 

• 4.13 o.o 3.30 0.89 0.030 0.035 
0.000221 42. 42. 42. 2 0 

• *SECNO 203612.000 

• 3265 OIVlDED FLOW 

SECNO. DEPTH C-JSEL CRtWS WSELK EG 

• Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE - - XLOBL XLCH KLOBR TTRIAL. TDC 

•:) 

• 3470 ENCROACHMENT STATIONS 250.0 100.0 TYPE 

I 

I 
OAM UPSTREAM OF STATE ST. BRlOGE --- - -

•:: 203612.00 15.38 733.98 o.o 733.97 734.LS 
5300. o. 5199. 10 l; --·-o,; -1573. ., 

' . 

4.13 o.o 3.30 0.64 0.030 0.035 
0.000225 13. 13. 13. 0 0 

- -•• - ··- -- - - ---

• 

1 TA'{GET '>50.COO 

O.l7 a.OJ a.as 
210. l.96~. 268. 

0" 03 0 0.037 718.60 
0 o.o 294.15 

3•JP 3ARE.:. ss 
5o00 1278.40 o.o 

BARE A TRAP::Z::JIO EL:._.c 
AREA 

1278. 1319. 732.50 

l TARGET 450.000 
0.16 0.08 o.o 
226. 1963. 268. 

0.030 0.037 718.60 
4 o.o 300.40 

HV HL OLOS-S 
AROB VOL HlA 
XNR liTN ELMIN 
ICONT CORAR -T□PWID 

l TARGET 450.000 

0.11 o.oo o.oo 
157. 1963. 268". 

0.030 0.037 718.60 
0 o.o 301.65 

-- ·-

- ·-- ---

735.40 
735.30 

302.0C 
700.00 

ELCHU ELCHO-
718.90 718.90 

ELTRJ 

732.00 

735.40 
735.30 

302.00 
700.00 

~AN'< ELEV 
LEFT/RIGHT 

SSTA 
- END ST - . - - --- -------- - - -- -

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

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

735.40 
735.30 - -·- --· 

302.00 
100.00 

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

--- . 
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• ,. 

' , . 

·;i 

• 
• 
• 

'tt 
·, 

··• ·'1 

' 1.)(-
-· ' ul. 

·,1 
,l 

I• 
- --- y 

• 



• SB l(K X:<OR CDFQ q □ LEN B,,/C B\.!P BAREA 55 ELCHU ELCHO ·• 
o.o 1.50 3.10 o.o 102.00 0" 0 1.00 o.o 11801c1 7l8.7J 

j 
*SECNO 203613.000 • 

• 3265 DCVIDED FLO~ • 
PRESSURE AND HEIR ~LO~ 

• • 
EGPRS .::GUiC 1-13 Q1·iEi:R ::!PR BAHEA TRIIPE:ZOID ElLC ElTRu 

• ARl~A • 655004.12 734.25 o.:i 5.2440 1. ' t • 71!!. 71 729.SC .. 

• • 
347C ENCR□ACHME~T 5TA!IONS 250.0 100.0 TVOE l TA~GET 450.00'.) 

• 203613.0G H,.37 734.,97 o.o 734.9'1 735.lC O. l 3 0.95 c.o 735.40 • 5300. lo 49'52. 347 0 4. 1!>75. 389. 1964. 268. 735.30 
4.13 0.19 2.,95 o. 8'9 '.).030 0.035 0.030 0.037 71.8.60 250.DC 

• 0.000169 12. l2Q 12. 2 C 18 o.o 396.73 100.010 • 
• CC➔ V 0.300 CErlV Oo!50G :• *SECNO 203014.000 

• 3470 ENCROACHKENT STATIONS 374.0 8l5o0 TYPE l TARGET 441.000 • 203614.00 13.09 735 .. 09 o.o 735.09 735.15 0.06 0.03 0.02 730.70 
5300. o. 4569. 731. o. 22it. 736. 1975. 270. ?3C. 7'.l ~- 4.16 o.o 2 .. 01 0.99 00040 0.035 0.040 0.037 122.00 374.00 I. 

0.000128 200. 200. 200. 2 0 0 o.o 441.00 815.00 
., ~- *SECNO 204485.000 • " 

i ~. 3265 DIVIDED FLOW I • I R 

• 3470 ENCROACHMENT STATIONS 500.0 1368.0 TYPE 1 TARGET -500.000 :• 204485.00 10.39 735 .. 19 o.o 735.19 735.20 0.02 0.04 0.01 730.70 
5300. 10. 5216. 15. 140. 5250. 43. 201+5. 280. 730.70 

i • 4.37 o.5o 0 .. 99 o. 3•'t 0.040 0.035 0.040 0.037 724.80 500.00 • 0.000032 725. 7 ~~ 5 • 725. 0 0 0 o.o 690.72 1256.68 

• CCHV 0.100 CEHV o. :rno 
,. 

*SECNO 206860.000 I 

• 3470 ENCROACHMENT STATIO~S 460.0 1150.0 TYPE l TARGET -460.000 le 
i 206860.00 9.87 735 .. 27 o.o 735.28 735.29 0.02 0.09 o.oo 7 31 • 50 - . -- ----- - -- -

I _;I 

•: 5300. 107. 5170. 24,. 238. 4475. 58. ,1323. 317. 731.00 ' 

4.95 0.45 1 .. l 6 Oo4 l 0.040 0.035 0.040 0.037 725.40 460.00 
,. 

0.000045 2375 • 2375. 2 375. 2 0 
- . 

0 o.o 677.13 1137.13 -- . - -

• •• 
--- -- -

*SECNO 207985.000 ,1 

• SECNO DEPTH C~SEL CRIWS WSELK EG HV HL OLOSS BANK ELEV ·• Q OLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XN(H XNR WlN ELMIN 55TA ·------ ·--~-- ----

• SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CDRAR TOPIHD END5T 
• • .. 

:,, 
- - - - -· ----- --------- - ---

• 2'07985.00 9.93 735,.33 o.o 735.33 735.37 0.05 0.01 0.01 730.70 • 5300. 94. 47(!6. 480,. l97. 2638. 669. ,!430. 3 36 • 730.70 



' ' • 
• . , 
• 
• 
• 
• 
• 
• ~· 

~ ,;. 
' 
)e 
q 
g •• 
• 
• 
• I 
• 
• I ' 
• 

. , 

• 
• 
• 

I 

*SEC~O 2091LO.OO'.l 
209110.00 10.J3 

5300. 
5., 43 

0.000038 

295. 
o.5o 

1125. 

735.43 
4992. 

l • Q9 
1125. 

o.o 
L3~ 

0.40 
1125. 

735.43 
586. 

0 • 04::l 
L 

C 

735.45 
4597. 
0.035 

0 

0.02 
32 fi 

'.l.04:J 
0 

o.o - -q35., 50 

0.01 o.oo 730.50 
2543. 357. 730.50 
o.o:H:, 725.4'.l 143.69 
0. J 767.18 910.87 

- . - - - -

" - - -- --
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' • • 
• ., ., ************************************************** • HEC2 RELEASE DATED NOV 76 UPDATED A'.JG1977 

ERROR CORR - 01.02 

• MGOIFICATION - 5C,5t,52,53 
************************************************** • 

• \JOTE- ASTERISK ~ AT LEFT OF CRCSS-SECT[ON \JU~BER !\JD[CATES ~ESSAGE I\J su~~~RY OF ERRJRS LIST • ~ 

• PINE RIVER • 
• su~~ARY PRINTOUT TABLE 110 • 
• SEC ND C\-JSEL DI F K~;S E:; TOP',:ID QLJE QCH ()ROB PEREll;C STE\JCL STCl-il STCHR STENCR ,. 

177360.000 722. JO a.a 722.27 14'.:.00 o. 0 530J.OO c.o :40.00 £,3o.:o 4ao.oo 620.00 620.G.J 

• 177360.000 122.10 0.10 722.36 140.00 a.a 53CC.OO a.a l40.00 480.00 48.J.OO 62Q.OO 620.00 • 177410.000 72 L. 84 a.a 722.45 6bo·JO o.o 5300.00 o.:) o. 0 O.J 503.00 569.00 a.a 

• l77'tLO.OOO 721.94 0.10 722.54 66.0C o.o 530 □ .ao o.o B6.QO 503.00 503.0C 569.00 589.00 • 177't!l.OOO 722.55 o.o 723.06 86.00 o.o 5300.00 O.D c.o a.a 503.01) 589.00 a.a 

• 177411.000 722.67 a. 11 723.19 86.00 '.). 0 5300.00 o.o 86.00 503.00 503.00 589.00 599.00 • 177460.000 723.24 a.a 723.26 689.70 7.48 5263.50 29.02 a.a a.a 162.00 621.00 a.a 

• 177460.000 723.34 0.10 723.36 457.98 o.o 5300.00 o.o 459.00 162.00 162.00 621.00 621.00 • 178910.000 723.30 o.o 723.32 732.98 188.79 5 L 11 • 20 a.a o.o o.o 487.00 940.00 a.a 

• 178910.000 723.40 0.10 723.42 617 ■ 54 183.10 5116.90 o.o 640.00 300.00 487.00 940.00 940.00 • 180110.000 723.37 o.o 72 3. 41 591.29 47.82 5252.18 a.a o.o a.a 632~49 1018.77 o.o 

• 180110.000 723.47 0.10 723.50 601.28 53.02 5246.98 o.o o.o o.o 632 ■ 49 1018.77 o.o • 180660.000 723.00 o.o 723.96 100.05 o.o 5300.00 o.o o.o o.o ·s-76.09 976.Lt, o.o 

• 180660 ■ 000 723.11 0.11 724.04 L00.05 o.o 5300.00 o.o o.o o.o 876.09 976 ■ 14 o.o • 180661.000 723.09 a.a 724.03 100.05 a.a 5300.00 ·o.o a.a a.a - 876. 09 976.lt, o.o 

• 180661.000 723.19 O. LO 724.LO 100.05 a.a 5300.00 o.o o.o o.o 876.09 976.14 o.o ,, .• 
180710.000 724.31 o.o 724.32 675.93 62.32 5237.68 o.o o.o o.o 382 ■ 6'0 945.69 o.o 

• 180710.000 724.37 a.01 724.38 677.51 63.74 5236.26 a.a o.o a.a 382.80 945.69 o.o • 
182160.000 724.33 a.a 724.34 600.02 74.92 5225.08 - a.a o.o - . o.o 3'31. 00 833. 00 a.a 

• 182160.000 724 ■ 39 a.01 724 ■ 41 53a.41 33.36 5266.63 a.a 533.00 30a.oo 331.00 833.00 833.00 • 
184410.000 724.36 o.o 724 ■ 37 993.53 o.oo 5287.26 -12.74 o.o o.o 32.00 808.00 a.a 

• 184410.000 724 ■ 43 0.01 724.43 776.00 a.a 5300.00 a.a 776.00 32.00 32.00 808.00 808.00 • 
724-32 a.a 724.44 345.53 0.86 5290.51 8.62 a.a -- . o.·o 70□-~ 00 993.00 a.a .,I '· 185660.000 

• 185660.000 724-38 a.01 724. 5 L 293.00 o.o 5300.00 o.o 293.00 700.00 700.00 993.00 993.00 :1• 
185662.000 724.35 a.a 724.73 LL 7. 92 o.o 5300.00 a.a a.a a.a - - ·i,10.ob 760.00 o.o 

• 185662.000 724 ■ 42 0.06 724.79 118.19 a.a 5300.00 a.a 150.00 610.00 610.00 760.00 760.00 • - - . - . 

• • 



• ---- --
. . ---,-.• 

• • SEC~m Cl-lSEL DIFK:"5 EG ~:JP'.HC QLJB QC\.l QR:JB PERENC STE'KL STCHL STCHR. STE~CR 

• 185663.0CO 72'1037 o.·J 724.74 1L7.99 c.o 5300.00 :).O o.o o.o 6t0.00 760.00 o.o • 185663.000 724.43 0.06 124 .• ao 118.26 OeO 5300.00 o.o 150.00 &10.00 610.QO 760.00 760.00 

• 186160.000 724.39 o.o 724077 lld.09 o.:> 5300.00 a.o o.o o.o 610000 760.00 o.o • 186160.000 724.46 0.06 724.82 118.35 o.n 5300000 o.o 150.00 610-00 610.00 760.00 760.00 

• 186~61.000 724.41 o.o 724.78 118.17 o .. :: 5300.0C o.o o.o o.o 610.00 760.00 o.o • 186161.000 724041 o.•J6 724.84 l l 8 .43 Oe:? 530::J.OO (!qt 0 150.'.lC 610.00 610.CO 760.00 760.00 

• 186210.000 724.60 o.o 724.91 413.16 676.92 4623.07 o.o O.'J o.o 835.00 956.00 o.o • 186210.000 724.67 □ .Ob 724.97 352.Bb 690.55 4609.45 o.o 356.00 600.00 835.00 956.00 956.00 

• 187460.000 725.21 o.o 725.23 69003! 0.23 5299.77 o.:> o. 'J o.o 634.00 1325.00 o.o •• 187460.000 725.26 0.05 725.28 066045 o.a 5299.99 o.:> 691.00 634.00 !>34.00 1325.0C 1325.00 

• 189960.000 725.57 o.o 725.61 568.lQ o .. o 5222.59 77o4l o.o o.o 140.00 604.00 o.o • l89960o000 725o6l 0.04 725065 509.66 o.o 5250.28 49.71 510.00 L40.00 L40.00 &04.00 650.00 

• l9i085.000 725. 72 OoO 725.75 835.52 339a55 496!,45 00~ o. () u.c 97~.oo 1529. 00 o.o • 191085.000 725.76 0.04 725.7'1 714.98 297.40 50::JZ.54 OaO 729.00 000.00 97.:,.00 1529.00 1529.00 

• 192210.000 725. 88 o.o 725.91 756.70 o.o 5200.68 99.31 o.o o.a lOJ.00 839.00 o.o • 1922100000 725.92 0.04 725.95 729.99 o.o 5253.14 41.85 750.00 100.00 100.00 839. 00 850.00 

• 195585.000 727 0 38 o.o 727.66 383.17 24.85 4011.23 1263.92 o.o o.:i 31.00 124.'.)0 o.o • 195585.000 727.45 0.06 121.1, 369.00 o.o 3974.38 1325.62 369.00 31.00 31.00 124.CO 400.00 

• 196440.000 727.71 o.o 7 2 8. 2 l 275.55 246.54 4836.14 217.32 350.00 o.oo 141.00 211.00 350.00 • 196440.000 121.11 0.06 ?28.27 275.93 252 ■ 32 4818.46 229.22 350.00 o.oo 141.00 211.00 350.00 

• 196510.000 727.79 o.o 728.68 72. 38 o.o 5300.00 o.o o.o o.o 162.47 234.85 o.o • 196510.000 121. 84 0.06 728.72 72. 38 o.o 5300.00 o.o o.o o.o 162.47 234.85 o.o 

• 196511.000 727. 86 o.o 728.73 72.38 o.o 5300.00 o.o o.o o.o 162.47 234-85 a.a • 196511.000 727.91 o.05 728. 78 72.38 o.o 5300.00 o.o o.o o.o 162.47 234.85 o.o ., 
- . 

• 196560.000 128.54 o.o 728.95 121.89 131. 63 5035.64 132-73 o.o n.o l75.00 260.00 o.o • 196560.000 728.58 0.04 728.99 115.00 134.65 5062.56 102-78 115.00 155.00 175.00 260.00 210.00 
- ----- -- -- . - .i .,, 

• 198285.000 729.38 o.o 729.53 175.61 2.97 5297.02 o.o o.o o.o 313.00 480.00 o.o . ' 

198285.000 729.42 0.04 729.57 163.83 o.o 5299.99 o.o 167.00 313.00 313.00 480.00 480.00 • 
.I 

729.57 o.o 729.78 293.94 157.07 3165.29 1977.64 300.00 o.oo 59.00 130.00 300.00 
·, 

• 199035.000 , . 
199035.000 729.61 0.04 729.81 294.36 160.04 3155.75 1984.21 300.00 o.oo 59.00 130.00 300.00 

::I. • 199735.000 729.88 o.o 130.05 250.00 93. 18 3787.60 1419.22 250.00 450.00 500.00 590.00 700.00 
199735.000 729.91 0.03 730.08 250.00 95.28 3781.64 1423-08 Z50.00 450.00 500.00 590.00 100.00 . 1 

----•--- - -- - - j 

;) ., 199736.000 729.82 o.o 730.08 250.00 188.82 4434.11 677.07 250.00 450.00 500.00 588.00 100.00 I. 
199736.000 729.85 0.03 730.11 250.00 19 l. 16 4426.41 682.43 250.00 450.00 500.00 588.00 100.00 

--~ -- -- -- - . - . 

• 199785.000 729 • 88 o.o 730.09 250.00 350.72 3702.40 1246.88 250.00 450.00 500.00 588.00 100.00 <!. 
199785.000 729.92 0.03 7 30. 12 250.00 354.23 3691.56 1254.21 250.00 450.00 500.00 588.00 100.00 

-- ----- ---

• 199786.000 729.89 o.o 730.10 250.00 351.24 3700.80 1247.96 250.00 450.00 500.00 5813+00 100.00 .: . 
,1 199786.000 729.92 0.03 7 30. 13 250.00 354.72 3690.05 1255.23 250.00 450.00 500.00 588.00 100.00 ._, 

·-- -----~-~ --- -- :·_J 

• • 



j • • 
• SECNC C'.JSEL DlFK\:S EG TOP,Jlcl QLOB QCH QROB P!:REI\C STE'KL STC'-il STCHR STENCR • 
.I l9i>7S7.000 72i>.35 o.o 730.tl 250.00 191.22 4426.23 682.55 250.00 450.00 500.QO 568.00 700.0D • 19'1787.000 729.39 0.03 730.14 250.00 193.47 4418.82 68 1. 71 250.00 450.00 500.00 56 8. DC 700.QQ 

• 199835.000 729.90 o.o 730.13 360.00 333.13 4180.33 786.53 100.00 D.OO 488.00 598.00 100.00 • 199835.000 730.0l 0.03 730.16 360.00 337.'ll 4173.14 789.04 100.00 0 • 00 488.00 598.00 100.00 

• 200860.000 730.12 o.o 730.37 311.00 o.o 506~-41 238.59 31:.00 4£ 'l. 00 48'1.00 6 □ a.oo BJ0.00 • 200860.000 73:!.15 0.03 730.40 311.00 c>.o 5055.16 244.34 311.00 4f:9.00 489.00 r:,oa.oo 8'.JOoOO 

• 20J9tO.OOO 730.13 O.'J 730.56 350.00 133.53 5012.62 ~53.85 353.00 450.00 518.00 603.00 8JO.OO • 200910.000 730.15 O.J3 730.58 350.00 134.95 5008.84 156.21 350.00 450.00 519.00 603.'.JO BJ0.00 

• 200911.000 73:).33 o.o 731.17 400.00 l 77 • 68 4B50039 271.92 400.00 450.00 51 9. 00 t.03.00 850.00 ·1• 2009U.OOO 73J.a5 a.oz 731.19 400.00 179.07 4844.52 210.,,0 40:).00 450.00 513.00 503.00 850.00 ' ' 

• 200960.000 731.05 o.~ 731.22 360.0D 85.77 4776.52 437.71 400,'lO 400.00 519.00 636.00 BOO.OD 
, . 

200960.000 731.07 O.'.JZ 731.24 36(:,DO B7.oe ,,712.03 l1-l:-J ~ 89 liO'l,')C 400.CO 5!9.00 636.00 800.00 

• 201460.000 731.00 o.J 731.34 283.67 63.10 5213.07 23.63 320.00 500.00 600.'.:0 713.00 szo.oo • 2'.11460.000 731.02 a.oz 731.35 284.84 64.64 5210.53 24.63 320.00 500.00 6CO.JO 713.00 820,0J 

• 201510.000 731.14 00G 731.52 89.00 a.a 5300.00 o.o 350.00 450.00 605.00 694.00 BOO.OD • 201510.000 731.15 a.oz 731.53 89.00 o.o 5300.00 O.D 350.00 450.00 605.00 694.00 BOO.OD I ,. 20151!.000 731.83 o.o 732.17 89.;)0 O.D 5300.0C o .. ::, 350.00 450.00 605.00 694.00 BOO.OD • 201511.000 731.85 a.oz 732.19 89.00 o.o 5300.00 o.o 350.00 450.00 605.00 694.00 BD0.00 

!• 201560.000 731.96 o.o 732.24 191.37 502.96 4791.79 5. 25 200.00 580.00 623.00 715.00 780.00 • 201560.000 731.98 a.oz 732.25 192.83 503.08 4791.31 5.60 200.00 580.00 623.00 715.00 780.00 
C 

• 202435.000 732.22 o.o 732.42 229.52 633.47 4543.93 122.59 280.00 420.00 489.00 576.00 700.00 • _, 202435.000 732.24 0.02 732.44 229.75 634.04 4542.68 123.28 280.00 420.00 489.00 576.00 700.00 

• 202485.000 7 32. 2 l o.o 732.67 106.22 113.60 5041.55 144. 64 280.00 420.00 500.00 570.00 7'.J0.00 • 202465.000 732.22 a.oz 732.68 106.27 113.75 5041.15 145.09 280.00 420.00 500.00 570.00 100.00 
--

• 202486.000 733.22 o.o 733.61 109.49 123.53 5015.0l 161.46 280.00 420.00 500.00 570.00 700.00 • 202486.000 733.24 a.oz 733.63 109.54 123.69 5014.58 161.73 280.00 420.00 500.00 570.00 700.00 

• 202535.000 733.43 o.o 733.70 179.38 227.26 5072.73 o.o 280.00 420.00 500.00 600.00 100.00 • 202535.000 733.45 a.oz 733.72 178.41 228.48 5071.52 o.o 280.00 420.00 500.00 600.00 700.00 

• 203135.000 733.57 o.o 733.82 198.59 285.88 5014.12 o.o 350.00 400.00 500.00 600.00 750.00 • 203135.000 733.58 a.oz 733. 84 198.&2 287.32 5012.68 o.o 350.00 400.00 500.00 600.00 750.00 --- - -

• 203234.000 733.90- a.a 733 • 90 420.00 573.59 4036.01 690.40 420.00 100.00 200.00 298.80 520.00 
' • 203234.000 733.82 0.01 733.91 420.00 575.53 4030.59 693.89 420.00 100.00 200.00 298.80 520.00 I. 

- -- -

• 203235.000 733.81 o.o 733.90 420.00 1112.96 2847.08 1339.96 420.00 100.00 200.00 298.80 520.00 :I. 203235.000 733.83 O.O l 733.92 420.00 1115.01 2840.33 1344.65 420.00 100.00 200.00 298.80 520.0Q 
·---- ,1: ! --- --- ----- --

inl • 203236.000 733.85 o.o 733.94 420.00 1118.47 2828.97 1352.56 420.00 100.00 200.00 298.80 520.0:J :e 
203236.000 733.87 O.O l 733.96 420.00 1120.46 2822-43 1357.11 420.00 loo. 00 200.00 298.80 520.00 ,,, I 

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

20 32 37. 000 733.85 o.o 733.95 420.00- 580.74 4015.95 703.31 420.00 100.00 200.00 299.80 I • 520.00 '1• 
20 323 7.000 733.36 0.0 l 733.96 420.00 582.52 4010.93 706.55 420.00 100.00 200.00 298.80 520_._00_ -- _ ;.', -- -- - . - - - - -- - - - - ------------·-- - -

• • 



. - -- . 
• 1• 

SEC.1\:0 CWSEL DIFK~.S E:; TOP.!10 QLOB QCH QRQB PERE~!C STE ')Cl S TCHL STCHR STEi.CR 
I 

• 203335.000 733.~0 o.o 733.97 414.37 122.29 430').2 l 8!:>i.3.50 420.CO 200.::io 307.00 44 O. ,JO 620.00 ••• 203335.000 733.92 o.::n 733.9B 414.71 123.28 430S.45 871.26 420. DO 200.00 307.00 440.00 62 0. 00 I 

• 203610.000 733.'Hl o.o 7 34. 05 293.14 o.o 51UJ.56 leL.44 450.00 250.00 302.00 404.JO 100.00 •• 0.01 734.06 294.15 o.::i 5115.87 184. 13 450.00 2$ :i. 00 3 02. 00 404.00 100.00 
I 

2036100000 733.90 

• 203611.000 733.97 J.O 73i,. ! 3 299.35 o.o 5'LOlo77 1<;3.23 450.CO 250.00 302 .oo 404.00 100.00 • 203611.000 733.98 o.., 0 ~ 734.14 30'.).t,,G o.c 5093. 86 201.:4 450.00 250.00 302.CO 404.00 7JO.OJ 
- . - --

• 203612.000 733.97 o·.o 7 34. l 3 300.5ll o.o 5201.52 98.47 450.00 250.00 302.00 405.00 700.00 • 203612.000 733. 98 0.01 734.15 301.65 o.o 5199.07 l00.92 450.00 2so.oo 302.00 405.00 100.00 

• 2036130000 734098 o.o 733.10 397.69 0.1a 4950.15 349.06 450.00 2 50. DO 302.JO 405 • 0 0 100.00 • 203613.000 73£,. 97 -O.OL 73'5. 10 396.73 0.14 4952.21 347.0,, 450.00 250.00 302.::0 40 5. 00 100.00 

• 2036140000 735.09 o.o 7 35. 15 ~45.92 o.o 4584.J:16 715.15 o.o o.o 374.00 605.00 o.o • 20361',oOOO 735.C9 -Oon'J~ 735.~5 (,41.00 o.o 45t,'3.53 731.47 4t,1.oo 374.00 374.00 605.00 815.00 

• 204485.000 735.19 o.J 735.21 690.'16 69.56 5215046 l't.98 -500.00 soo.oo 535.00 1158.00 13&8.00 • 204£,85.000 735.19 -0.01 .735.20 '6'10.72 69.5! 52:3.53 l'<•o96 -500.00 soo.oo 535.00 1155.00 1368.00 

~· 206860.000 735.28 o.o 735.30 677.16 10&.82 5!69.37 23.30 -(160. 00 460.00 563.00 1110.00 1150.00 • 205860.000 735027 -0.01 735.29 617.13 106.58 5169.67 23.75 -460.00 460.00 563.00 1110.00 1150.00 
,' 

• 207985.000 735.33 o.J 735.38 830.16 94. !.l l 4724.18 481.02 a.o o.o 276.00 595.00 o.o "• 207985.000 735.33 -0.01 735.37 629.54 94.34 t,725.66 480.00 G.O ::i.o 276.00 595.JO o.o !'! 

• 209110.000 735.43 o.o 735.45 767.36 295.31 4991.96 12.12 o.o o.o 350.00 898.00 o.o •• 209110.000 735.43 -o.oo 735.45 767.18 294.96 4992.34 12. 70 o.o J.O 350.00 898.00 o.o 

• • 
SUMMARY OF ERRORS 
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rl□□:n;Av DATA, P:r:E '!.ll/;;R .! PR;jF[LE NO. 2 • 
------- FLOOJ',;AV ------- WATER SURFACE ELEVA~[J~ 

• STATION ~;IDTH SEC no:-; i-'.EA'J 11; r TH I-JI TH OUT DIFFERENCE • FT AREA VELOCITY l"L □ om;.i.v FL000 1-JAV 

• L77360.000 140. 1292. 4.1 122.1 122.0 O.L • 
[77410.000 8 6 • 853. 6.2 721.9 721.8 0.1 

• L 774LL.COO 8&. 916. 5.B 722.7 722.6 ::, • l •• 177460.000 45 a .. 4280. 1.2 723.3 723.2 0.1 
1789[0.000 618. 4832. 1.1 723.4 723.3 0.1 

• 180lLO.OOO 60L. 3622. 1.5 723.5 723.4 0.1 • 18J660.000 10a. 685. 1.1 723ol 723.0 O.L 
180661.000 LOO. 693. 7 • 6 723.2 723-1 O. l 

• 180710. 000 6TB. 6376. a.a 724.4 724.3 0.1 ,. 
18215>0.000 5300 5230. 1.0 124.,, 724.3 0.1 
184'• 10.000 776. 8356. 0.6 724.5 724.4 0.1 

• 185660.000 293. 1859. 2.9 724.,, 724.3 0.1 • L85662o000 110. 1085. 4.9 724.5 72404 O.L 
185663.000 118. 1037. 4.9 724.5 724.4 Q.L 

• 186160.000 I l llo 1090. 4.9 724.5 72404 0.1 • 186161.000 118. 10920 4o9 72405 724.4 Oo l 
186210.000 353. 1462. 3.6 TZ4a7 724.6 0.1 ~- L87460.000 666. 4415. 1.2 725.2 725.2 o.o I. 

~/ 189960.000 509. 3638. la5 725.6 725.6 o.o 
. 191085.000 715. 4289. 1.2 725.7 725.7 o.o 
" l922LO.OOO 730. 3547. L.5 725.9 725.9 o.o ~- • 195585.000 369. 1797. 2.9 727.5 727.4 0.1 
·' 196440-000 276. 1245- 4.3 727.8 727.7 0.1 

t• 1965LO.OOO 72. 705. 7.5 121.q 727 ■ 8 0.1 • L965ll ■ OOO 72. 710. 7.5 728.0 727.9 0.1 , 
196560.000 115. 1067 ■ 5.0 728.5 72 8.5 . o.o 

• 198285.000 164. 1101. 3.1 729.4 729 ■ 4 o.o • 199035.000 294. 1669. 3.2 729.6 729.6 o.o 
L99735.000 250. 1780. 3.0 729.9 729.9 o.o 

• 199736.000 250. 1562. 3.4 729.8 729.8 o.o • L99785.000 250. 1516. 3.5 729.9 729 ■ 9 o.o 
L99786.000 250. 1517. 3.5 729.9 729.9 o.o 

•: 199787.000 250. 1570. 3.4 729.9 729.9 o.o • 199835.000 360. 2120. 2.5 730.0 730.0 o.o 
200860.000 311. 1513. 3.5 730.l 730.1 o.o 

• 200910.000 350. 1104 • 4.8 730.L 730.1 o.o • 200911 .ooo 400. 1378. 3.8 730.8 730.8 o.o 
200960.000 360. 1915. 2.0 731.0 731.0 o.o . -·- - . . . 

- "I: 
201460.000 285. 1264. 4.2 731.0 131.0 o.o .,. 
2015LO ■ OOO 89. 1070. 5.0 731.l 731.1 o.o 
201511.000 89. 1132. 4.7 731.8 731.0 o.o 

• 201560.000 193. 1531. 3.5 732.0 732.0 o.o • . , 202435.000 230. 1934 • 2.1 732.2 732 ■ 2 o.o 
202485.000 106. 1111. 4.8 732.2 732.2 o.o ~ .. -··-~---

" • 202486.000 110. 1222. 4.3 733.2 733.2 o.o • 202535.000 178. 1465. 3.6 733.4 733.4 o.o 
' 203135.000 199. 1552. 3.4 733~6·-- 733 .6 o.o 

• 203234.000 420 ■ 2539 ■ 2.1 733.8 733.a o.o • 203235.000 420. 2261. 2.3 733.8 733.8 o.o 
203236.000 

- ··- o.o ---• - - - -- --- - --• - - ·., 
420. 2277 • 2.3 733.9 733.9 

• • 
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FLCOD\,!AY DATA, PINE RI\/.:R 

• PROFILE,□• 2 • 
------- FLOOD~AV ------- ~ATER SURFACE ELE\/ATIQN • STATION :1IOTH SECTimJ MEAN \,JlTH IHTHOUT DIFFERENCE 

FT A'.'.1.1:A VELOCITY FL □ oo·,•Av FLO'.JDl·JAV • 
• 203237.000 420. 2562. 2.1 733.9 733.9 o.c • 

203335.000 4L5. 2808. 1.9 733.9 733.9 o.o • 203610.000 398. 1749. 3.0 733.9 733.9 o.o • 203611.000 398. 1773. 3.0 734.0 734.0 o.o 
2036t2.000 398. 1730. 3.1 734.0 734.0 o.o • 20361.3.000 450. 201>8. 2.6 735.0 735.0 o.o 
203614.000 441. 2946. l • 8 735ol 735.1 o.o • 
204485.000 757. 5433. 1.0 7 35.2 735.2 o.o 

• 2068600000 677. 4771. l • l 735.3 735.3 o.o 
207985.000 8300 3 50,, • 1,5 7 35o 3 73503 OoO • 
209110.000 767. 5215. 1.0 735.4 735.4 o.o • • ~· • 
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GOVEA 
GOVEA 
GO'✓ EA 

JGOVE □ SS 
JGCVEDSS 
JGOVEDSS 

ll932 
ll 932 
]l '} 32 

GO.FTG6FG0l 
GO ■ FT06FJOl 

GO.FT06FG01 

lS.05.04 24 JAN 80 
16.05.04 24 JA~ 80 
16.05.04 24 JA~ 80 

ALM~ GOVE 
AL'1A GOVE 
AL~~ ~ □VE 

G:r✓ E 

GOVE 
GCVE 
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************************************************** 
HEC2 RELEASE DATED NJV 7b UPJATED AUGL977 
ERROR CORR - 01,02 
MODIFICATl~N - so.s1.s2.s3 

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

' J C•J , /. 
! ~· 

d. 
' 

C 
Tl CITY OF AL~A, PROJECT NO ■ 8546 
T2 PINE RIVcR 
T3 PINE RIV=R 

Jl !CHECK INQ \11\IV !DIR ST'l.T 

o. ,,. o. Do o.o 

J2 ~JPROF !PLCT P'<FV S XSECV KSECH 

- L .ODO o.o - L • 000 o.o o.o 

t-lETR IC HV l'\IS '..) HScL ·· FQ 

o.o o.o o. 122.100 o.o 

f=N ALL DC I BW CHNlf-1 !TRACE 

Q.,O o.o o.o o.c o.D 

JS LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

-10.000 -LO.ODO o.o o.o o.o o.o o.o o.o o.:> o.o 
,'JC 0.030 0.030 0.035 0.300 a.SOD o.o o.o o.o o.•J 
QT 6.QOO 2990.000 4580.000 5300.000 71LO.OOO 5300.000 5300.000 o.o o.o 
ET o.o o.o o.o o.D o.o l • 500 9.100 o.o 4aO.ODO 

Xl 177360.000 L4 ■ 000 480.000 620.000 o.o o.o o.o o.o o.o 
X3 o.o o.o o.o 480.000 725.000 620.000 725.000 o.o o.o 
GR 722.500 o.o 720.600 200.000 718 ■ 100 214.000 7L4.600 280.000 710.800 
GR 710.800 415.000 713.900 480.QOO 112.200 545.000 708.400 570.000 712.600 
GR 718.100 6L4 ■ 000 721.LOO 620.000 721.800 100.000 727.000 .. 1100.000. o.o 
ET o.o o.o o.o o.o o.o o.o 9.100 o.o 503.000 

WASHINGTON ST. BRIDGE -ST. LOUIS• LENGTH 92 FT WIDTH 41 FT 

Xl 177410.000 14 ■ 000 503.000 589.000 10.000 10.000 10.000 o~o - - - - o. 0 
X3 10.000 o.o o.o o.o o.o o.o o.o 725.000 725.000 
GR 726.000 o.o 725.400 200.000 725.400 500.000 725.400 503.000 713.000 
GR 112.200 523.000 711.500 545.000 711 ■ 700 548.500 709.000 57 □-.ooo - 718.100 
GR 725.400 589.000 725.400 592.QOO 725.700 700.000 727.200 Ll00.000 o.o 
SB 0.900 1. 760 2.500 o.o 86.000 3.500 784.000 o.o 112.000 
ET o.o o.o o.o o~o o~o o.o 9.100 o.o - ·503~000 

o.o o.o o.o 40.000 40.000 40~000 - -o.o o.o- -XL 177411 ■ 000 

X2 o.o o.o 1.000 721.800 725.400 o.o a.o a.o o.o 
X3 10.000 a.o o.o o.a o.o a.o o.a 725.400 725.400 
BT 12.000 a.a 726.000 o.a 200.000 725.400 o.o soo·. ooo -

725-400 
BT 503.000 725 ■ 400 o.a 523.000 725.400 a.o 545.000 725.400 o.o 
BT 725 ■ 400 o.o 570.000 725 ■ 400 o.a 589.000 725.400 o.o 592.000 
BT a.o 100.000 725.400 a.o 1100.000 727.200 o.o ·a.o · ·o;o 

ET a.a o.a a.o a.a o.a a.a 9.100 o.o 162.000 

·-· - ---- --

177460.000 14 ■ 000 162.000 621.000 200.000 200.000 200.000 a.o o.o 
724.200 o.o 722.300 162.000 718.100 L68.000 714.400 245.000 7L5.800 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

o.o 
o.o 

&20.000 • 
o.o • o.o 

350.000 
590.000 • o.o 
589. 000 ,;. 

I 

• a.a 
o.o 

503.000 • 589.000 
o.o 

112.000 • 589.000 I ,,. 
o.o I 

' o.o 
o.o 

., . ·, 
o.o . , 

548.500 
725-400 :• 

o.o 
621.000 • ;, 

o.o 
320.000 • 



• 
• 
• 
• 
• 
• 
• 
• 
• 
, . 
• 
:• 
• 
• 
• 
•• 
• . , 
• 
•i= ., 
• 

r.c 
ET 

0 
0$C 

00 
0 

)(l l78910.00'.: 
GR 725.5::JJ 
GR 712.00'J 
GR 717 .BOO 
NC 0.060 

Xl lBOllJ.000 
GR 727.500 
G~ 715.800 
GR 708.200 
NC o.J 
ET O.C 

.ooo 
6i3,;)00 

0&070 
o.o 

12.000 
o.o 

565.0'JO 
910.000 

O,ObO 

15.000 
o .. o 

800.000 
1035.000 

o.o 
o.o 

D 

0 
1).3 

487.:JCO 
72'+o400 
711-400 
74!). LOO 

0.035 

727.000 
724;:;20:l 
11~.000 
71',.000 

o.o 
Oa'.) 

DO 
0 

0.100 
OoO 

940.0CO 
lOcloOJJ 
635.0CO 
94:) .. oco 

o.o 

1111.000 
300.000 
865.000 

1157.000 
0.300 
OoO 

f[0.60J 
721.90.) 

0.303 
o.o 

1350,.QCu 
721.600 
112.:wo 

o. :i 
o.o 

1300.000 
724.100 
715 .. 300 
726.100 

0.500 
o.o 

STATE ST. BRIDGE-ST.LOU[S ,LENGTH 122 FT WIDTH 20 FT 

SKEWED BY A FACT'.)R DF 0.87 

X l L 80660. 000 
X3 10.000 
GR 727 • 700 
GR 720.400 
GR 714.200 
GR 730.400 
SB 1.2so 
ET O.O 

,,;1 1 onLL I n.nn 
,.._.1. 1.UVUOl.•VVU 

X2 
)(3 
BT 
BT 
BT 
BT 
BT 

OoO 
lOoOOO 
140000 

10000000 
7260100 

o.o 
13000000 

Xl 1807100000 
GR 7280200 
GR 7150400 
GR 7190000 
NC 00060 
ET OoO 

v 1 1 a~ 1 L n nnn 
"'-1. LVLLVUevvv 

GR 
GR 
GR 
ET 

7320700 
7140100 
7180200 

OoO 

Xl 1844100000 
GR 7370100 
GR 7140100 
GR 71,8. ooo 
NC OoOSO 
NH 

16.000 
o.o 
o.o 

1010.000 
1092.000 
1300.000 

l.500 
o.o 

n n 
V•U 

o.o 
0o0 
o.o 

7250600 
o.o 

1101.000 
730.400 

14.000 
o.o 

775.000 
1011.000 

0.060 
0o0 

15.000 
o.o 

420.000 
8190000 

0o0 

13.000 
o.o 

260.000 
800.000 

o.oso 
o.oso 

1001.000 
c.o 

724-800 
719-000 
719.000 

o.o 
2.500 
o.o 

n " uov 

1.000 
o.o 

121.100 
o.o 

1oso.ooo 
727.200 

o.o 

440.000 
724-500 
709.100 
726.800 

0.030 
o.o 

331..000 
730~600 
714.200 
725.800 

o.o 

32.000 
737.200 
713.600 
722.500 

0.035 
744.000 

1122.aoo 
o.o 

300.003 
1010.000 
1101.000 

o.o 
o.o 
o.o 

n n 
VoU 

724.800 
o.o 
o.o 

1007.000 
726.300 

o.o 
o.o 

1087.000 
300.000 
890.000 

1087.000 
0.100 
o.o 

A.'.'.1'.'.:\_()()0 .... ~_,,._.., ........ 
200.000 
500.000 
833.000 

o.o 

808.000 
50000 

370.000 
ao0·. ooo 

400.000 
o.o 

724 .. 500 
715.600 
120.200 

o.o 
115.00J 

o.o 

., "' ,n,nn_ 
LV•UUU 

724. 500 
0o0 

3000000 
- 725. 700 

o.o 
1122.000 

o.o 

200.000 
719.000 
7060500 
728.800 

0.300 
o.o 

1300.000 
122.100 
714.900 
725.900 

o.o 

2250.000 
724.200 
712-500 
721~000 

0.400 
794.000 

0 
00o00 

0 
OeO 

135:;.ooo 
3ao.oco 
705.0CO 

o.o 
a.c 

1300.00C 
400.;000 
935.000 

1111.000 
o .. o 
o.o 

4QQ.OO'J 
o.o 

400 .. 000 
i030.000 
u22.oco 

o.o 
28000 
o.o 

~.-.. r"'\r"'\"' 
£.U•UUU 

o.o 
o.o 

7240800 
0o0 

10700000 
7270800 

o.o 

200.000 
440.000 

1000.000 
1200.000 

a.o 
o.o 

t300.000 
241-000 
S80.ooo 
933.000 

o.o 

2250 .. 000 
32.000 

480.000 
1331.000· 

09.700 
00 

o .. o 
q.100 

1350-00'.) 
7190300 
712e00'.) 

o.o 
a.a 

1300.000 
7::,1_".lnn 
I <L. &. - .J'-IV 

111.200 
728.400 

o.o 
o.o 

400.000 
o.o 

725.600 
714.~0D 
727.800 

o.o 
370.000 

a.o 

.,,.,..,, ............ 
£.U•UUU 

o.o 
o.o 
o.o 

10100000 
726.300 

o.o 
o~o 

2000000 
714-200 
709.200 
730.200 

0o0 
9.100 

1300.COO 
719.900 
708.600 
121.000 

9.100 

2250~000 
718.000 
713.600 

o~o 
o.o 

9880000 

01) 

0 
0.'.l 

r: J. 0 
48 7 .0CO 
11s.:;oo 

o.a 
o.o 

0.370 
777 _{1(\f\ 
~ C. I • '-' V V 

1000.000 
1200.000 

a.o 
o.o 

O.d7C 
725o60C 

1000.oco 
1050.000 
1122.000 

o.::i 
O.J 
o.o 

o.o 
o.o 

725.600 
4000000 
725. 800 

o.o 
12000000 

o.o 

o·. 870 · · 
550.000 

1025.000 
1300.000 

o.o 
o.o 

" n vou 

00 
0, 
c.o 

300. OC J 

J. 0 
71 7. 800 
713.600 

o.~ 
o.o 

o.o 
-i 1 a nn n 
J-L7•V,JV 

·706c60Q 
730.100 

o.o 
cr. ;:i 

o. '.) 
727. 800 
720.400 
714.200 
728.700 

o.o 
7t7.000 

o.o 

o.o 
0.870 

728.700 
724.500 

. CT"~ 0 
1092.000 

728.700 
o.o 

o.o-· ·
?l6o200 
715.100 

OoO 
o.o 

300.000 

.,.. n 
vov 

331.000 
660.000 

1133.000 
o.o 

·---•11so200 

. o.o 
460000 

585.000 
· o-;;o · --

7130400 
7260400 

- -32 ~ooo-

-o.o. 
709.700 
712.700 

- - ·- -o.o--

a 0 
O. CT 
o~o 

940.JOO 

JoQ 
497.000 
64').000 

0. '.) 
o.a 

o. J 
"'7':1"2 nnn 
l-1J,UUV' 

·1013.000 
1300.000 

o.o 
a.o 

a.o 
o.o 

1001.000 
1070.000 
1200.000 

o.o 
717.000 

o.o 

o.o 
o.o 
0o0 
0o0 

1030.000 
121.000 

o.o 
o.o 

o.o 
665.000 

1048.000 
o.o 
o.o 

833.000 

n n 
VoV 

. 343.000 
740.000 

1333.000 
"808.000 

o·.o 
155.000 
695.000 

-·• 
•• 
• 
• I 

• I 
• I 
• 
• 
• 
• 

, . 
:·•' 
• 
• 
• 
• 
• 
• ' ' 

lt;:e 
,: ! 

t• 
·;• , 



• ET o.o o.o o.o o~J Oo:; o.o J. lCO O.J 700.00G 993.000 ... 
• Xl 185660.000 l7,000 70C.OOC 993.ClOO 1250.00IJ 1250.000 1250.00'.l o.o o.o o.o • GR 73l.800 o.o 121.100 200.000 72 s. 700 400.000 725.000 600.000 724.000 100.000 

GR 121.100 744,000 7l.8.9GO 794.00:J 717.600 aso.ooo 710.600 ft9:J.OOO 1 ;c. ooo 900.000 

• GR 714.700 940.COO 7:!l.900 938.00J 722-700 993.:JOO 724.400 1015.0CO 726. 700 llO'.l.000 • GR 728.300 1200.000 73a.ooo 1300.000 o.o c.o o.o o.o o. ::J c.o 
\JC 0.050 0.050 O.J35 0.300 ~-500 o .. c o.o G.J O • .J ;J.3 

• ET o.o o.o o.;; o.o o.o o.o 9.100 o.o 610.000 760.000 • 
• US-27 ~ORTHBOU~D BR!CGEolE~GTH 150 FT AIDTrl 18 FT • 

Xl 185662.000 19. 000 61).000 760.000 300.000 300.0CO 300.000 o.o o.o o.o 

• X3 10.000 o.o o.o o.o o.o o.o o.o 735.000 T35. 000 o.o • GR 735.400 o.o 735.100 200.00'.) 735.000 400.0CO 735.000 570.000 727.700 610.000 
GR 725.700 628.000 7t3.900 635.000 713.800 645.000 Jlt.800 6-SS.000 709.400 662.0CO 

• GR 714.300 685.000 713.200 708,000 714-400 7!2.000 715-700 725. :)00 718. 90 0 73:J. 000 • GR 725.200 750.000 121.100 76'J.OOO 735-400 800.000 735.E>OO 1000.000 o.o o.o 
SB o.qoo t .500 2.500 o.o 11.000 4.000 2081.300 t.900 713.000 7t3.000 

• ET o.o o.o o.o o.o o .. ~ o.o 9.too o.a 610.000 760.000 • 
• Xl 185663.000 o.o o.o o.c 50.00-::i so.coo so.coo o.o c.o o.o • X2 o.o o.o 1.000 731.700 735.300 o.o n.o o.o o.n '.).0 

X3 10.000 o.o G.O o.o o.o o .. 0 o.o 735.aoo 735.800 o.o 

• BT q.ooo o.o 735.400 o.o 200.000 735.100 o.o 400.000 735.000 o.o • BT 610.000 735.800 o.o 658.000 735.800 o.o 708.000 735.900 o.o 760.000 
BT 735.900 o.o 800.0GO 735.,:,00 o.o 1000.000 735.600 ~-' o.o o.o 

·• ET o.o o.o o.o o.o o.o o.o 9.1co 'l.J 610.000 760.000 • lf, 

• US-27 SOUTHBOUND BRIOGE,LENGTH 150 FT WIDTH 48 FT •• 
Xl 186160.000 o.o o.o o.o 30.000 30.000 30.000 o.o o.o o.o ' ' 

10.000 o.o o.o o.o o.o o.o o.o 735.000 735.000 
I • X3 o.o ·• SB 0.900 1.soo 2.500 o.o 11.000 4.000 2081.300 l .900 713.000 713.000 

ET o.o o.o o.o o.o o.o o.o 9.100 o.o ol0.000 760.000 

• ·• 
Xl 186161.000 o.o o.o o.o so.coo so.ooo so.coo . o.o o.o o.o .; X2 o.o o.o 1.000 731.800 735-800 o.o o.o o.o o.o o.o • X3 10.000 o.o o.o o.o o.o o.o o.o 735.800 735.800 o.o 
BT 9.000 o.o 735.400 o.o 200.000 735.100 o.o 400.000 735~000 o.o •• BT 610.000 735.800 o.o E,58.000 735.800 o.o 708.000 735.900 o.o 760.000 :. 
BT 735.900 o.o 800.000 735.400 o.o 1000.000 ?35.600 o.o o.o o.o 
ET o.o o.o o.o o.o o.o o.o 9.100 o.o 600.000· 955.00Q 

• • 
Xl 186210.000 14.000 835.000 956~00·0 rso.ooo 150.000 150.000 o~o ··o~o· ~ o.o 

• GR 732.100 o.o 729.100 200.000 726-000 400.000 724.000 600.000 122.000 800.000 • GR 718.'}00 835.000 714.600 865.000 715.000 890.000 714.600 915.000 718.900 943.000 
GR 726.500 956.000 121.000 ·1000.000 731-400 1200.000 732.800 1300.000 - ·o. o o.o 

• NC 0.080 0.080 0.042 0.100 0.300 o.o o.o o.o o.o o.o ,. 
NH 6.000 o.080 634.000 0.100 644.000 0.042 121.000 0.100 761.000 o.o5o ·,, 
NH 1185.000 o.oao 1420.000 o~·o o.o o.o o.o o.o - o~o -· - - -o.o !ii . " ET o.o o.o o.o o.o o.o o.o 9.lOO o.o 634.000 1325-000 ·• 1,. 

-

• Xl 187460.000 21.000 634.000 1325.000 1150.000 900.000 1200.000 o.o o.o o.o • X3 10.000 o.o o.o o.o o.o o.o o.o o.o o.o o.o ' , __ 
727.700 234-000 727-400 434.000 724.900 634.000 

- 1T<i.'iao~ - 644.000 
- , 

GR 731.700 o.o 

• GR 713.900 665.000 710.400 685.000 713.900 705.000 719.900 727.000 720.800 729.000 
~n -,.-.,... on.--. ~-:iL. nnn 71'1.900 761.000 716.900 020.000 717.000 8B0.000 717.300 940.000 



119.000 1 f20.,CiJu TI9.9 • ~R 730.lOJ 1420.0JO i) D 0 o-;, a - - -- O~CI -□ ,it a --- -- o.o J~J -~ . ---- --o .-o - 0 0 (} • \;H 5.00J 0.060 14'.). OOJ 0.10) 24:J. CIOQ Q,.042 4B0.000 0.100 5B0.00J 0.06:J 
NH 800.00J 0. ') J.O o.o Oo 81 o .. o o.o O.J J.O I). 0 

• ET o.o o.o J.O o.o ~aCI a ... o 9.lGO o .. ~ 140.000 653.000 • 
• Xl 189960.000 16.0JO 140.0CQ 604.000 l 9C o. CIOO 2000 .. 000 2400.000 o.o o.o " ,., JO~ • GR 728.300 o.o 725.900 140.:::00 71 7-4-00 1eo .. ooo 717.200 240.000 716. 900 30-J.OOO 

GR 717.600 360.0JO 719.000 420.000 718- 3,00 480 .. 0CO 715;'.lOO 518.000 -111.aoo 55:J.COO 

• GR 719.900 530.000 120.100 594.000 723-3,0Q 604 .. 000 72•~-300 674.000 724.500 70•). 000 • GR 73 5. 600 BOO.ODO o.o o.o o.o 0" 0 o.a o.o o.o o •. J 
NH 3.000 0 • 070 990.000 o. ()4 0 1502.00'.l o .. a10 1561.00'.l o.o o.o 0. ') 

• ET o.o o.o o.o o. J o.o 011.0 9.100 O.J 800.000 1529.000 • 
• J( l 191085.000 18.000 97&.000 1529.000 800.000 850 .. 000 1000.oao o.o o.o o.o • GR 732.700 o.o 73:J.800 100.000 729. 100 200 .. 000 730.000 400.000 727.500 600.000 

GR 723.000 BJ0.000 72t.600 97&.000 72J.900 990.,00') 71:13. 300 1150.:;oo 717.900 1200.000 

• GR 719.800 1300.000 718.00Q 14000000 715.200 l435.,0CO 713.QOO 1470.000 720.900 1502.000 • GR 731.000 1529.00C 73ilol00 1545.000 735.500 l56: .. oco o.o o.o o.o o.o 
NH 4.000 0.010 100.000 J.060 750.000 o.,042 837.000 0.070 918.000 o.o 

• ET o.o o.o o.o o.o o.o Q,.,Q 9.100 o.o 100.JOO 850.000 • 
• Xl 192210.000 14.000 100.000 039. oo a &oo.ooa 100 .. 000 lOOO.OOQ a.o o.o I). 0 • GR 733.900 o.o 728.200 100.ooa 722.500 150.,000 12;1.100 3.38.0JO 721.400 53B.OOO 

GR 120.200 739.000 120.000 750.000 714-500 770.,000 713.500 7'93.000 71 r. 100 810.00) 

::e GR 120.000 837.000 121.000 839.000 721.900 !156.,000 73 :1 .600 918.000 o.o o.o • 'IIH 3.000 0.010 31.000 0.035 121.000 O.,O&O 4lll.OOO a.a o.o o.o 
~ NC o.o o.o o.o 0.300 o.5oo o.,o o.o O.J o.o o.o 

• ET o.o o.o ')., 0 o.o o.o o.,o 9.100 o.o 31.000 40:J.OOO • 
• Xl 195585.000 10. 000 31.000 124.000 BOO.ODO 2200.000 33 7 ~;. 000 o.o o.o o.o I • 

GR 737.300 o.o 722-500 31.000 715.100 53.000 716.200 75.000 718.500 95.000 
GR 722.500 121.000 724.000 124.00IJ 724.000 138.000 72].000 311:l.QOO 728.100 418.000 

• NC 0.010 0.060 0.034 o.o o.o o.o o.o o.o o.o o.o • ET o.o o.o o.o o.o o.o o.o 9.100 o.o BO.ODO 350.000 

• Xl 196440.000 14.000 141.000 211.000 500.000 500.000 500.000 o.o o.o o.o • 
X3 o.o o.o o.o o.o o.o 350.000 o.o o.o o.;o o.o 

• GR 738.700 14.000 726.700 BO.ODO 722.400 141.0CO 71~•-40'.l 1~;1.000 712.800 176.000 • GR 714.800 196.000 722-400 210.000 724.200 211.000 725i.800 234.000 726.800 311.000 
GR 723.900 465.000 720.900 619~000 728.4100 773.000 729.600 · 8~;0. ooo a.o · o.o 

• NC 0.050 0.050 0.030 0.300 o.5oo o.o o.o o.o o.o o.o • ET o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

• 3RIOGE ST. BRIOGE,LENGTH 150 FT WIDTH 35 FT • " ---------
, I 

i • -,: SKEWED BV A FACTOR OF 0.77 ,. 
' 

Xl IL96510.000 15.000 211.000 305-000 280.000 280.000 280.000 0.110 cr.-u. - o.o 

• X3 10.000 o.o o.o o.o o.o o.o o.o 7315.000 ·735.000 o.o • GR 736.400 o.o 735.200 100.000 735.700 208.000 723.600 211.000 722.400 211.000 
GR 716.600 240.000 714-800 254.000 713.800. 262.000 . 716.600 - - 2810.000 --- --122.-400 300.000 

• GR 724.500 305.000 735.000 308.000 733.200 400.000 731.600 6CIO.OOO 129·.300 aoo.ooo .,. 
SB 1.000 l .500 2-500 o.o 80.000 2.500 1253.200 0.600 '718.000 718. 000 . I ,, -- . 
ET o.o o.o o.o o.o o.o - -o.o o.o o.o o.·o - o.o -· I 

.,,! 
,,. 

' - xi (96511:000 
- -- . 

o.o o.o o.o 4 □-. 000 40~1000 40.000 o;o -- --o.o- -- - o .o· 

• X2 o.o o.o l. 000 732.200 735.000 O.ID o.o a.a 0.110 o.o • X3 10.000 o.o o.o o.o o.o o.o o.o 73,5.000 ,r35.ooo o.o 



• • . IJJUIIJ_fflll ,1,".l!P,1! ~-- •• -.... .... • !H 254.D00 735.300 :) Ill iJ 308. 000 1:;5.oc"J a.a 400.JOO "733.200 J.,,-U '>00.0CO • aT 73L.600 o.o 80'.loOOO 729. 300 o.o o. 0 o.o o.o 'J. 0 J.o 
NH 3.000 0,035 L9S.OOD o. J34 338.00'l D.035 6COoCOO o.o a.a ~ :i:) • cl o.::i 0. 0 ..:;oo o.o o.o ::i.o 9.LO'l O.'.l L55.000 270.000 • 

• Xl 196560.000 :.a.coo L75.000 260.000 100.000 100.000 LOO.DOC O.J o.o ,J. ,J • GR 735.000 100.000 73'.). 00'.) L50.00::J 722.400 175.000 715.300 193.000 714.500 208.000 
GR 714.700 2t6.000 717.3GO 239.000 722.600 260.0CO 725.600 27lJ.0OO 130.i)QQ 280.000 

• NC Q.040 Q.040 0.033 o. 10'.l 0.300 c.o o.o o.o o.:i o.o • NH 4.000 0.040 322.000 0.033 464.::JOO 0.100 480.000 0.040 1350.000 o.o 
ET o.o o.o :). 0 o.o o.o o.o 9.100 o.-c 3t3.JOO ',BO.GOO 

• • 
Xl 198285.000 20.000 313.000 480.000 1100.000 1700.000 1100.000 o.u o.o o. o· 

• GR 732.000 o.o 731.100 100.000 730.100 200.000 729.500 300.000 72B.LOO 313.000 • GR 723.000 322.000 717.200 350.000 716.50::J 380.000 716.200 405.000 716.900 435.000 
GR 723.000 4&4.0JO 731.000 ,,80. ooo 732.500 r.00.000 732.700 700.JGO 732. 300 800.000 .i GR 733.100 900.0GO 733.200 1000.000 733.500 1200.000 734.700 1300.000 735.0::JO 1350.000 • I 'JC 0.040 0.040 0.034 0.200 0.400 o. 'l o.o o.o o.o o.o 
'JH 3.000 0.034 127.000 0.040 200.000 0.040 950.000 o.o 'J. 0 o.o 

• ET o.o c.o o.o o. '.) o.o a.a 9.100 o.o 30. oco 300.000 • 
• Xl 199035.000 18.000 59.000 130.000 750.000 750.000 750.000 a.a o. '.) I). 0 • X3 o.o o.o J.O o.o o.o 300.000 o.o a.a o.o o.o 

GR 730.100 o.o 727.300 32.000 726.7CO 59.000 722.ZOJ 6!1.000 716. 300 85.000 

• GR 716.700 100.000 718.700 115.000 122.200 127.000 723.200 13,1. 00 0 724.600 200.000 • GR 725.800 300.000 726.70::J 400.000 728.300 5oa.ooo 730.500 600.000 731.100 100.000 
GR 731.600 BOO.ODO 731.800 900.000 732.100 950.0CO o.o o.c o. J o.o ~- NC 0.035 0.035 0.033 0.200 0.400 o.o o.o O.J 0. I) o.o • ET o.o o.o o.o o.o a.a o.o 9.100 a.a 450.000 100.000 

.. -

• Xl 199735.000 14.000 500.000 590.000 725.000 725.000 725.000 o.o o.o o.o • X3 o.o o.o a.a 450.000 o.o 100.000 o.o o.o o.o o.o 

• GR 732.600 o.o 73a.900 200.000 727.800 500.000 722.300 501.000 718.500 520.000 • GR 715.900 540.000 716.600 565.000 722.300 590.000 725.BOO 100.000 725.500 BOO.ODO 
GR 731.100 lL00.000 731.700 1300.000 732.400 1500.000 733.000 1700.000 o.o o.o 

• NC 0.045 0.045 0.032 0.100 0.300 o.o o.o o.o o.o o.o • ET o.o o.o a.a o.o o.o o.o 9.100 o.o 450.000 100.000 

• Xl 199736.000 14.000 500.000 588.000 20.000 20.000 20.000 o.o o.o o.o • X3 o.o o.o o.o 450.000 o.o 100.000 o.o -- o. 0 --o~ o - o.o ., GR 731.900 o.o 729.200 200.000 727.300 400.000 726.900 500.000 721-400 500.000 • GR 718.400 530.000 717.300 560.000 718.100 588.000 726.900 588.000 725. 300 100.000 
GR 725.800 900.000 730.800 Ll00.000 731.700 1300.000 732.500 1500~000 0.1) o.o 

•· ET o.o o.o o.o o.o o.o o.o 9.100 o.::i 450.000 100.000 • ' . - - - --
I ., HASTINGS ST. FOOT BRIOGE,LENGTH 100 FT WIDTH 5 FT • o.o o.o o.o 

----

1. 000 1.000 
... 

1.000 o.-a·· · o.o- o.o XL 199785.000 . ·' X3 o.o o.o o.o 450.000 o.o 100.000 o.o o.o o.o o.o • BT 12.000 o.o 731.900 731.900 200.000 729.200 729.200 400.000 727 • 300 727.300 
BT 500.000 726.900 726.200 530.000 726.900 726.200 560.000 726.900 

-·- 726~·200- - 588.000 y 

• BT 726.700 726.000 100.000 725.300 725.300 900.000 725.800 725.800 1100.000 730.800 ·• BT 130.800 L300.000 731.700 731.700 1500.000 732.500 732.500 o.o o.o o.o :1:1 
ET o.o o.o o.o o.o o~o o.o 9.100 o~·o -,,so~ ooo 700,000 'i • '': •. 

---- s~ooo· 
- - --0~0 --- . -

o.i:J -- --- ·, 
Xl 199786.000 o.o o.o o.o 5.000 5.000 o.o 

• X2 o.o o.o o.o o.o o.o o.o 1.000 o.o o.o o.o • X3 o.o o.o o.o 450.000 o.o 100.000 o.o '.l.O o.o o.o 



I - . -- - - - - - - - - - ·- - - - - .. - - - - - ------- ------• - -- -- - --- .- • 
X L 199787.DOO o.o Q.,~ D. 0 L. 0 O::J 1.000 1.000 o.o o. J J.O 

' • X3 ::J.O o.o 0. '.) 450.000 o.o 100.000 o.o o.o o.J :; ., 0 • ET o.o o.o o.o o.o o.o o.o 9.100 o.o 340.000 70'.J.OOO 

• • XL L 99835.000 10.oco 488.000 59!1.000 20.00:i 20.000 20.::JO::J o.o o.o o.o 
X3 :J.O 0,0 0. Q o.o o.o 700.000 o.o O.D U:.".J J.O • GR 72 8. 500 340.000 726.500 488.000 722.300 497.000 718.300 525.DOO 716.500 550.000 • GR 716.500 575.000 722.300 593.000 727.200 100.000 726.400 900.000 73 L. 40 0 1100.000 
NC 0.045 0,045 0.033 O.LOQ 0.300 o.o a.a 'J.O o.::i o.o • ET o.o o.o J.O o.c a.a o.o 9.100 '.l.O 489.000 800.00J • 

- -

• GAGE LOCATlO~ ON RIGHT BANK 270 FT OOW~STREA4 • 
FROM SUPERlOR ST • BRIDGE 

• • XL 200860.000 13.000 489.000 608.000 800.000 800.000 100.000 o.ci O.'.l o.o 
X3 o.o o.o o.o 489.000 o.o 800.000 0.0 o.o - - --- o. 0 D. 0 

• GR 730.300 190.000 72 8. 300 300.000 729.000 400.000 729.300 489.000 722.400 503.000 • GR 716.600 530.COO 716.0DO 550.000 7t6.6CO 57C.OOO 722-400 596.000 729.600 608.000 
GR 728.200 100.000 72 8. 700 800.00Q 732.000 900.DGO :i.o o.J 0. J i). 0 

• ET o.o o.o J.O o.o o.c o.o 9.100 o.o 500.000 800,000 • ~· SUPERIOR ST. BRlDGE,LE,~GTH 123 FT ~IDTH 59 FT • 
XL 200910.000 17.COO s1a.ooo 603.000 270.000 270,000 270.::JOO o.o - . o.o i). 0 

• X3 o.o o.o o.o 450.000 o.o 800.000 o.o o.o o.o o.o • GR 732.400 o.o 731.400 100.000 730.300 200.00I) 729,300 300.000 729.700 400.000 
GR 730.LOO 500.000 722.400 518.000 718.900 540.000 718.400 549.000 77.7~300 574,000 

• GR 717.700 580.000 722. 400 603.000 730.000 623.000 730.000 630.000 730.LOO 800,000 • GR 730,600 900.000 731.LOO 1000.000 a.a o.o a.a a.a o.o a.a 
SB L.250 L.890 2.800 a.a 85. QQi) 1.000 728.900 1.070 718.500 716.500 

• ET o.o o.o o.o o.o o.o o.o 9.100 a.a 450.000 800.000 • -· - -

• XL 20091 L.000 o.o o.o o.o 60.000 60.000 60.000 o.o o.o o.o • X2 o.o o.o L. 000 727.700 72 9. 300 o.o o.o a.a o.o o.o 
X3 o.o o.o o.o 450.000 o.o 650.000 o.o o.o o.o a.a 

• BT 11.000 o.o 750.000 o.o LOO.ODO 750.000 o.o 200.000 750.000 o.o • BT 450.000 750.000 o.o 450.000 729.800 o.o 500.000 730.100 o.o 518.000 
BT 730.600 o.o 540.000. 730.600 o.o 549.000 .. 730.700 o.o ·--- ·s7"tf .;QQO 730.700 

• ' BT o.o 580.000 73::J.700 o.o 603.000 730.500 o.o 623.000 730.000 o.o • BT 630.000 730.000 o.o 600.000 730.LOO o.o 800.000 750.000 o.o 1000.000 
BT 750.000 o.o o.o o.o o.o o.o- o.o o.o· -·o.u a.a 

• ET o.o o.o o.o o.o o.o o.o 9. LOO o.o 440.000 800.000 • -· ··- - ------------

e1 XL 200960.000 15.000 519.000 636.000 100.000 100.000 100.000 o.o o.o o.o 
, ... 

X3 o.o o.o o.o 400.000 o.o 800.000 o.o o.o o.o o.o 1, 
GR 730.300 440.000 728.700 519.000 722.400 519.000 720.000 520·.ooo · · - . 718. 300. 550,000 

• GR 717.500 530.000 717.400 600.000 722.400 620.000 726.600 636.000 728,bOO 100.000 • GR 729.400 800.000 731.000 900.000 731.900 1000.000 731.800 L LOO.ODO 733.100 1200.000 
NC 0.050 0.050 0.033 0~·100 0.300 o.o o.o o~o - - o.o . - u.o 

I 

el ET o.o o.o o.o o.o o.o o.o 9.100 o.o 500.000 760.000 • -----~-- ' ·-, .. 
•: Xl 201460.000 15.000 60D.OOO 713.000 185.000 185.000 185.000 o.o o.o o.o !e 

X3 o.o o.o o.o 500.000 o.o 620.000 o.o o.o o.o o.o 
GR 730.7CiO o.o 730.400 100-.00·0- 729;900 300.000 730;300 . 500.000 - -12"9-.mrn-- -500.oou ---~----1./ 

• GR 722.600 611,000 71 8. 600 630.000 718.900 650.000 718.700 675.000 722.600 699.000 • GR 729.700 713.000 731.300 BOO.ODO 732.600 900.000 733.200 1000.000 734.700 1100.000 



I • Ef Oe11J CoO ).O OuO Oa0 OoO 9, lOJ o.u 605.0GO n91,.oco • 
• C&O ~.R. B~IO~E,LE~GTH 101 F;.H[UT~ 14 FT • 

Kl 2015lO.ooa i6.00C 6S5. 000 oq4e110CG 2?0.001) 2cO.'.l00 281).QQ,) o.o O.'J :).!) 

• X3 o.o OuO Q.,O 45).0'.;0 o.o 8'.JQ.000 o.o OQ2 o.J O.!J • GR 733.300 o.o 733.500 10'.l.OCO 733.600 3CO.(:OO 733.900 500.000 733.900 0:>0~. OOCl 
GR 734a&OJ &05,00C 12 t. JOO 605.0CO 7Ul. 300 647.•)00 7Ul.!WO 653.000 7 U:l .t.00 '>7'i.OG0 

• GR 71B.700 694.000 . 734. 300 694.000 734.800 101.:ioo 734.500 ao:i.ooo 73 5. LOO 900.000 • GR 735.40:J 1000.000 o.o o.o o.o o.o o.:i o.o o.o Oo ·J 
'SB 0.900 lo510 2.500 Oa".l 96.1)00 4o50J 796. 700 O.J 719.0JO 711.000 

• E'f ).0 'J. 0 o.o OoO 0.3 o.o 9.10) o.J 605.000 69t..'.)00 • 
• Xl 201511.000 o.o J.O o.o 14.000 14-000 14.00,'.) o.o o.o o.o • X2 o.o o.o 1.000 121.aoo 733.300 o.o o.o o.o 0. J o.o 

](3 o.o o.o J.O 45J.OOC o.o 800.000 a.o o. ll o.v o.o 

• BT 12.000 o.o 733. 300 c.o 100.00'l 733.500 o.o 300.000 733.~00 J.O • lH 500.000 733.900 u.o oQO.OCO 734.&00 o ... J &05.000 734.&00 o.o '>47.00•J 
!IT 734.700 o.c 694.000 734-000 o.o 101.000 73-'t.BOO o.o 800. QO'.) 73<t.60v 

• ~T a.a 900.JOO 735.100 J.O 1000.000 735.400 o.c o.J o.o ,J. 0 • 'IIH 3.00:l 0.100 623.000 o. 03 3 715.0CO 0,S50 1'.JQO.JOO :' ~ J C1u-O O~J 
ET OoO 0. ') O.J o.J J.O Q.') 9.100 o.J 58L).00C n:;.:ioo 

• • 
Xl 201560.000 14.000 623.000 715.000 100.ooa 100.000 100.000 o.o o.o o.~ 

• ,( 3 J.O o.o J. 0 530.000 o.o 780.000 o.o o.o J. '.) 0.0 • GR 727.900 o.o 725.000 100.000 723.aoo 300.000 72lo600 500.000 722.000 ~00.00·) 
GR 722.600 623.000 719.600 650.000 718.200 670.000 71!1.500 690.0CC 722.600 711.000 ' 

GR 731.300 715.000 732.300 aoo.ooJ 733.700 900cOOQ 734.900 100~.ooo o.a I ,. o.o :e 
\j( Q.'.)80 o.os:io J.035 OqlOO 0.300 o.o o.'.l J.D O.D o.o 
ET o.o o.o o.o o.o o.o o.o 9. 100 o.o 420.UOO 600.000 ;. : • 
Xl 202435.000 13.000 489.000 576.000 555.000 555.000 555.000 o.u o.o c.o 

• )(3 o.o o.o o.o 420.000 o.o 100.000 o.o o.o o.o o.o • GR 730. 100 o.o 72"!. LOO 100.000 728-600 200.000 121.200 300.000 726.000 400.000 
GR 723.000 489.000 716.700 510.000 716.400 530.000 717.100 55.J.OOO 723.000 573.000 

• GR 726.BOO 576.000 72B.800 600.000 735.700 100.000 o.o :i.o o.o o.o • :-.c o.o o.o o.o 0.300 o.soo o.o o.o o.o o.o cl. 0 
ET o.o o.o o.o o.o o.o o.o 9.100 Q.J 4"85.000 590.000 

• • 
ANN ARBOR R.R. 8R[JGE,LENGTH 70 FT,WIOTH 9.75 FT 

• ' • XI 202485.000 13.000 500.000 570.000 300.000 300.000 300-000 o.J o.o o.o 
X3 o.o o.o o.o c.20.000 o.o 100.000 o.o o.o o.o o.o 

• GR 734.600 o.o 734.400 100.000 734.500 200.000 734.700 300-000 735.500 400.00() • GR 736.200 4:30.000 120.100 500.000 718.500 520.000 718.300 540.JOO 720.400 560.000 
GR 721.400 570.000 7 36. 700 600~000 737.800 100.000 o.o o.o 

--

o.o O.Q 

• SB o.o L.450 2.500 o.o 10.000 o.o 670.000 o.o 719.000 719.000 ,,. 
ET o.o o.o o.o o.o o.o o.o 9.100 o.o 485.000 590.000 

• Xl 202486.000 o.o o.o o.o 10.000 10.000 10.000 o.:i o.o o.o • -· - - " 
X2 o.o o.o 1. 000 728.700 734.400 o.o o.o a.a o.o o.o ,ll 

• X3 o.o o.o o.o 420.000 o.o 100.000 o.o o.o J. 0 o.o :r. 
Bf 13.000 o.o 734.600 734.600 100.000 734.400 734.400 200.000 734.500 734.500 
BT 300.000 734.700 734.700 400.000 735.500 735.500 480.000 736.200 736.200 500.000 ., 

• BT 736.70;) 728.700 520.000 736.700 728.700 540.000 736.70D 12a. 100 560.000 736.900 ,,. 
BT 728.800 570.000 736.900 728.900 600.000 736.700 736.700 100.000 737.BOO 737.800 :;, - ~ - - --
ET o.o o.o o.o o.o o.o o.o 9.100 o.o 420.000 600.000 

• • 



I Xl 2J2535.JOJ L5.0~0 500o00C r,oo.soo L.l0.000 120.coo 120.:;oo '.). J I). J .j. ') I •· X3 O.J o.o OoO 420.!JdJ ff. ,5 700.•JOO o~o o.J -···- ·-- ··o.o o.a ,. 
~:< 731.100 o.o 731.001 L00.00'.l 73l.l00 200.000 730.700 3CO.JOO 730.400 40J.OOO 
GR 729.')00 lt9G1110::::0 729.00J 500,,00J 723. 200 50L.JOC 723.000 505.JOO 718.900 525.000 • GR 718.200 5't5.0JO 71'3.600 565.00'.l 723. 000 581.00'.l 73't.400 600.:)00 736.100 70J.OOO • '\JC o.o o.o o.o 0.200 o. 1,00 o.o o.o o.o o.o Q.G 
ET o.c o.o a.o o.o 0.1 0.1) 9.LOJ O.J '-tOJ~ 000 60J.OOO 

• • 
Xl 203l35.000 0,0 '.). 0 o.u 300. JOO 300.000 300. ::JO J O.J V-aO J,,.C 

• )( 3 o.o 0,0 J.O 40J.OOJ o.o 750.000 0,0 o.o o.o o.·J • '\IC o.o o.o o.o 0.20a 0.400 o.o ::i.o o.o o.o o.o 
>,;H 5.000 0,030 20,). 000 0,035 298.900 o.::J30 37J.OOJ l .,JOO 42J.DCO J.C3::J 

• NH 520.00'.J 0-110 J. 0 0 • 0 o.o o.o ::,.o o.o :- • 0 o.o • ET o.o o.o ,J. 0 o.o o.o o.o 9.LOO 0.t) LOJ.:JOO 52t).000 

• • Xl 203234.00() 15.000 200.000 298.800 200.000 200.000 200.000 0. '.) 0. 0 o.o 
)(3 o.o O.Q 'J. 0 10·'.l.OCO o.o 520.000 o. ::J :i.o o .. :, o.o 

• GR 729.500 100.000 73J.400 200.000 721.000 200.000 72L.'.)00 2260300 120.000 226. 300 • GR 718.000 236.300 717.BOO 266. 9C :J 718.000 271.300 719.000 282.500 721.000 298.BC0 
GR 730.30() 298.800 730.000 370.000 730.000 420.000 73L.OOO 450.000 731.500 520.000 

• ET o.o o.o (). 0 t).J o.o J.O 9.100 o.o 100.000 520.000 • 
• ~00D~0RTH ST. 3RIDGE,LENGTH 107 ■ 5 FTo~lDTH 64 ~T • 

Xl 203235.000 o.o o.o o.o l O. 000 10.'.)00 LO.ODO o.o o. J 0. :J ,. X3 o.o o.o o.o 100.000 o.o SZJ.'.)00 o.o o. J o.o o. 0 • BT 14.000 100,000 729.500 729.500 200.000 730.400 729.500 200.'.)00 732.400 729.~00 
BT 226.300 732.800 730.000 236.300 732ot!OO 730.000 266.900 732.~00 730.00Q 271-300 

·• oT 732.800 730.000 28Z.500 732.600 730.000 298.BOO 732.300 729.500 298.300 73:).:JUO • BT 729.500 370.000 730.000 730.000 420oOCO 730.000 730.'.)00 450.000 731.000 73 L. ,JOO 
BT 520.000 731-500 73L.500 o.o o.o o.o o.o o.o o.o 0.1) 

• ET o.o 0,0 o.o o.o o.o o.o 9,100 O,J 100.000 520,000 • 
• X l 203236.000 o.o o.o o.o 64. 000 64.00'.) 64,000 o.o o.o ).J -~ X2 o.o o.o 0,0 o.o o.o o.o 1.000 o.o o.o i'.J .. 'J 

X3 o.o o.o o.o 100.000 o.o 520.000 o.o o.o o.o o.o 

• ET o.o 0,0 o.o 0,0 o.o o.o 9, LOO o.o LOO.ODO 520.000 • 
• Xl 203237,000 0,0 ::i. 0 o.o 10.000 10.000 10.000 o.o o.v t). 0 • X3 o.o o.o Q.O 100.000 o.o 520.000 o.o o.o o.o o.o 

NC 0,030 0.030 0.035 o.o o.o o.o· o.o ·o.o a.a o.o 

• ET o.o o.o o.o o.o o.o o.o 9,LOO o.o 215,000 620.000 ". 
• Xl 203335,000 l6o000 307.000 440,000 150.000 l50.000 150.000 o.o o.o o.o • X3 o.o o.o o.o 200.000 o.o 620.000 o.o o.o o.o o.o 

.. 

GR 735,200 0,0 73'h200 100.000 734,100 200.000 730,7>00 307.000 ·-723. 300 308,000 

•• GR 720.400 310,000 716. 700 370,000 717,900 400.000 719.200 410,000 723,,300 424.000 • GR 730,300 440.000 729.600 500.000 729,900 600.000 731.900 100.000 734,200 800.000 
GR 735,LOO 900.000 o.o o.o o.o o.o o.o o.o o.o o.o 

•• NC o.o o.o o.o 0,300 0,500 o.o o.o o.o o.o o.o 
: . 

ET o.o o.o o.o o.o o.o o.o 9.100 0 • .1 302.000 100.000 
--··----- -· ~ 

I" 

• STATE ST. BRIDGE,LENGTH l06 FT.~I0TH 42.5 FT :e 
. ' 

. . . - - .. - -

• Xl 203610,000 L5.000 302. 000 1t04. 000 230.000 230.000 230.000 o.o o.o o.o ·I• X3 o.o o.o o.o 250.000 o.o 100.000 o.o u,0 o.o o.o 

GR 735,800 o.o 734,300 100·;000. - . 733.900 200.000 735,4·00 3o'2·;cmo - ---,rir.-000·· - - ~02. ooo ·Y 

• GR 718,900 330,000 718,700 352,000 718. 700 367,000 7l8.900 375.000 719.000 404,000 • GR 735,300 404.000 731+. 000 500.000 732.7CO 600.000 732,000 100.000 735.700 800,000 



I • ET 0.3 Q.O '.}. 0 o.v ·J. '.} o.o 9.100 o. J 25Q.OOO 70).0GO • 
• J! l 20361 l .000 0.0 o.o a.o 42.00'.} 4z.oco 42.000 o.o '.l. 0 o .. o • X3 o.o o.o o.o 25 1J .. QC J o.o 70J.OCO J.O o.o o.;) OoJ 

X2 0.0 o~~ lo JOO 732.500 732.000 '.hJ o.o a.o O.) o.o 

• 3T ll.000 0,0 750.000 o~:J 250.000 750,000 o.a 25a.ooo 73<,.600 o.o • BT 302.000 735.400 u. a 330.::wo 735.300 o.o 367.000 735.300 o.o 404.00') 
BT 735.300 o.o 500. '.lOO 734. :,oo J. 0 600.000 732.700 o.J 100.-000 732.JOO 

• BT o.o 100.000 750.JOO o.o :i.o o.o O.'.J o.o o.o o.o • ET o.o o.o o.o o.o o.o o.o 9.100 o.a 250.000 70::J.OOO 

• DA~ UPST~EA~ OF STATE ST. ~RICGE • I 
• I • Xl 203612.000 16.000 302.000 405.000 13.000 13.000 13.000 o.o o.o o.o 

X3 o .. o o.o "3. 0 2sn. oor:; o.o 100.000 o.o OaO o.o o.o 
GR 735.800 o.o 734.30'1 100.oa:: 733.900 200.000 735.400 302.000 718.600 302.000 

• :;R 718.600 330.000 718.700 352.000 11a.100 367.0CO 718.7CO 375.00') 719.000 405.00J • GR 735.300 4Q5,QOO 734.000 500.00') 732.70() 60~.ooo 733.~00 100.000 735.700 800.00;J 
GR 736.100 900.000 o.o o.o o.o '.).0 o.o o.o O.:l o.o 

• SB o.o L.500 3.100 o.:) LOZ.000 o.o 1.000 o.o 1:a.100 718.70:) • ET o.o o.o o. 0 Oo: o.o Q >:) q. :oo :! 0 'J 250.,000 70'.LOOO 

• Xl 203613.000 o.o OoO o.o 12.000 12.000 12.QO:) o.o o.o o.:i • 
X2 o .. o o.o 1.000 718.710 729.500 o.o o.o o.o o.o (1.0 

• X3 o.o o.o o.o 250.000 o.o 100.000 o.o o.o o.o o.~ • BT 16. 000 o.o 750.00() o.o 250.:)00 750.000 o.o 250.000 7 34. &OD o. J 
BT 302.000 735.400 o.o 302.000 729.500 o.o 330.000 729.500 - o. n 352.000 ,. BT 729.500 o.o 367.000 729.500 o.o 375.000 729.500 o.o 405.000 729.500 '• BT o.o 405.000 735.300 o.o 500.000 734.000 c.o 600.000 732.700 o.o 
BT 100.000 733-400 'J.O 100.000 750.000 o.o 900.000 750 .-000 - u-a"O o.o .I ~- NC 0.040 0.040 0.035 0.300 0.500 o.o o.o o.o o.o o.o 
~y n n n " .... " " " " n n r, n 1 nn n n "'>-P 1. r.nn n1= ,,.,,.,,... 
Cl V•V uou uou uov Vo,J uov 7eJ..UV UoU J' ...... vvu Ol.7•UUU ~. 
Xl 203614.000 11.000 374.000 605.000 200.000 200.000 200.000 o.o o.o o.o • 5 

' X3 10.000 o.o o.o . o.o o.o o.o o.o o.o -o.o o.o 

• GR 730.700 374.000 726.200 379.000 724.800 4140000 725.900 476.000 726.400 539.000 • GR 722.000 571.000 728.200 602.000 130.100 605.000 731.100 635.000 73 l. 500 775.000 
GR 736.300 835.000 o.o o.o c.o o.o o.o o.o - - o.o o.o 

• • 
XL 204485.QOO / 18.000 535.000 1158.000 725.000 125.000 725.000 o.o -- ·o.o o.o 

• X3 O.O ,' o.o o.o 500.000 o.o o.o o.o o.o o.o o.o • GR 737.100 161-000 735.700 26l.OOO 733.500 3610000 732.800 46t.OOO 730.700 535.000 
GR 726.200 554.000 724. 800 625.000 725.900 767-000 726.400 909.000 T27. l00 980.000 

• GR 728.200 1051.000 730.700 1158.000 735.500 l 178.000 736.300 1200.000 735.800 1211.000 • GR 735.000 1253.000 735.800 1268.000 737.000 1368-000 o.o o.o o.c o.o 
I, NC o.o o.o o.o 0.100 0.300 o.o. o.o o.i:i---· ·o.o- · . o.o ,-

• ,. 
Xl 206860.000 14.000 563.000 1110.000 2375.000 2375.000 2375.000 o.o - . --o.o-. o.o 

• )( 3 o.o o.o o.o 460.000 o.o o.o o.o o.o o.o o.o , .. - GR 737.300 o.o 735.700 100.000 735.900 200.000 734.900 300.000 734.500 400.000 -" I, GR 733.500 soo.ooo 731.500 563.000 731.000 564-000 729.400 613.000 727.000 713.000 " • GR 726.000 9130000 725.400 1060.000 731.000 1t10.ooo 737.300 1150.000 o.o o.o • .. ·---- --- _, 

,'.! 

• Xl 207985.000 16.000 276.000 595.000 1125.000 1125-000 1125.000 o.o o.o o.o " . -- 735.800 100.000 735.000 110.000 734.500 110.000 733.300 270.000 730.700 276.000 - - i!J 
729.400 305.000 727-000 3b3.ooo 726.000 479. 000 125.-400 560:.ooo- - --p30. 100- - · - 595.000 

• GR 731.200 600.000 732.300 666.000 733.400 766-000 734.400 860.000 735.000 900.000 
-- 740.000 1450.000 o.o o.o o.o o.o 
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*Pil.OF l 

CCrlV D.300 CEHV 
*SEC~O 177360.000 

SEC NO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

0.500 

C.JSl::L 
Q~H 
VCH 
XLCH 

3470 ENCROACHME~T sT,TIONS 
ELE~CL 725.00 ELENCR 

177360.00 13.60 722.0J 
5300. o. 5300. 
0.0 J.O 4.15 

0.000554 o. o. 

CRI',-!S 
1JRJ.i! 
VROB 
XL 03R 

480.0 
725.00 

a.a 
o. 

o.o 
o. 

fLOW DISTRIBUTION FOR SECN~ 177360.00 

STA 480. 620. 
PER Q 100.0 

AREA 1278.3 
VEL 4.L 

*SECNO 177410.000 

WSEL:< 
A:.03 
)(~l L 
ITR!AL 

620.0 

122.00 
o. 

0.030 
0 

EG 
ACH 
)(~•CH 
roe 

TYP:=' 

122.21 
1278. 
C.035 

0 

C~JSEL 

HV 
AR03 
XNR 
ICO'l:T 

'-iL 
VOL 
,-JTN 
CORAR 

i TARGET 

0.21 
o. 

0.030 
0 

122.00 

O.'l 
a. 

o.o 
a.a 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELlEA 725.00 ELREA 

~ASHINGTON ST. BRI'.lGE -ST. LOUIS , lENGTH 92 FT JIDTH 41 FT 

177410.00 
5300. 
o.oo 

0.001284 

12. 84 
o. 

a.a 
LO. 

721.84 
5300. 
6.28 

10. 

o.o 
o. 

a.a 
10. 

FLOW DISTRIBUTION FOR SECNO 177410.00 

sT, 
PER Q 

AREA 
VEL 

503. 589. 
100.0 
844.6 

6.3 

SPECIAL BRIDGE 

SB XK XKOR 
L.76 0.90 

*SECNO L774LL.OOO 
PRESSURE FLOW 

EGPRS 

723.0,9 

EGLWC 

722.48 

COFQ 
2.50 

H3 

0.04 

Cl.OLEN 
a.a 

Ql~E IR 

o. 

a.a 
o. 

Q.030 
2 

722.45 
845. 

0.035 
0 

CWSEL 

BHC 
86.00 

QPR 

5300. 

0.61 
o. 

Q.030 
0 

a.a 1 
o. 

0.032 
a.a 

721.34 

BWP 
3.50 

BARE A 

784. 

3AREA 
?84.00 

TRAPEZOID 
AREA 
809. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA 725.40 ELREA 

l774LL.00 13.55 722.55 a.a o.o 723.08 o.53 0.64 

OLOSS BANK ELEV 
T'.JA LEFT/RIGHT 
Eli-; I.\ SS TA 
TOP.HD END ST 

14'.l-000 

o.o 
o. 

708.40 
140.00 

725.00 

0.11 
o. 

709.00 
86.00 

ss 
a.a 

ELLC 

721.80 

725.40 

a.a 

713.90 
725.00 

480.00 
620.00 

725.40 
725.40 

503.00 
589.00 

EL CHU 
1 i2 .ad 

ELTRO 

725.40 

725.40 

ELCHO 
1i.2.ocf· 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,. 

·i• 
• 

. , 

• 
• ;;. 

, .• 
,::I 

:• 
i/ 
:e 

• 



I • o.oo a.a 5.85 o.a J.030 0.035 0.030 0.83'<- 709.00 503.00 • 40. 40. 40. 2 r) J o.o 86,00 589.00 

• • FLOh DISfRIBUTIO~ FOR SEC~O 177411.00 C ,/SEL 722.55 

• STA 5J3. 589. • ?ER Q 100.a 
AREA 906.5 

• VEL 5.8 • 
OSEC~O 177460.000 

• • 3265 DIVIDEC FLO¼ 

• 3301 HV CHA~GEO 10RE THAN rlVINS • 
• 177460.00 13.84 723.24 o.o :,.o 723.26 0.02 0.02 0"' ! 5 722.30 • 5300. 7~ 5263. 29. 37. 4234. 109. 13. 2. 724.10 

0.05 0.20 1.24 0.27 0.030 C.035 o.a30 0.035 709.40 82.12 • 0.000045 200. 200. 200. 2 0 0 o.o 689.70 802.63 • 
• FLOW OISTRIBUfIG~ FOR SEC~J 177460.00 C',ISEL 723.24 • STA 82. 162. 621. 700. 803. 

• PER :J 0.1 99.3 0.2 0,4 • A,l.EA 37.4 4234.4 35.5 73.7 
VEL 0.2 1.2 0.3 0.3 

:::e 
CCHV 0.100 CEHV 0.300 • 1 
*SECNO 178910.000 

• SECNO DEPTH C ,ilSEL CRI'IIS WSELK EG HV HL OLOSS BANK ELEV • Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VRJB XNL XNCH x:,1R WTN Elf'[ N SSTA • SLOPE XLOBL XLCH XLOBR [TRIAL roe £CONT CORAR TOP ':JI D ENDST • 

• 178910.00 Ll.90 723.30 o.o o.o 723.32 0.02 0.06 o.oo 719.30 1:. 5300. 189. 5111- o. 602. 4256. o. 156. 24. 740.LO 
0.37 0.31 1.20 o.o 0.060 0.040 0.010 0.039 71 L .40 184.42 

• 0.000050 1350. 1350- 1350. 2 0 0 o.o 732.98 917.40 • ---· 

• FLOW DISTRIBUTION FOR SECNO 178910.00 C 1-JSEL 723.30 • STA 184. 300. 487. 940. 

• PER Q 0.2 3.3 96.4 • AREA 86.8 514.7 4256.l 
VEL 0.1 0.3 1.2 

• ,. 
*SECNO 180110.000 
180110.00 16. 77 723.37 o.o o.o 723.41 - -- - - -0.04 0.00 o.oo 721.30 • 5300. 48. 5252. o. 216. 3347. o. 282. 44 • 726.10 •• 0.60 0.22 L. 5 7 o.o 0.060 0.035 0.060 0.037 7:J6.60 422.79 " ~· --- -- --
0.000016 1300. 1300. 1300. 0 0 0 o.o 591.29 1014.07 i:: • ~-" ----- - ·----- - - - - -

FLOW DISTRIBUTIO~ FOR SECNO 1ao110.oo CWSEL 723.37 • ,. 
STA 423. 632. LO L 9. ... ---- -~- ----- ~ -~ ·, 

?ER Q • AREA 
VEL 
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ae 
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e 

e 

e 
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e 

e 

e, 

e 
1: 

er· 
i: 

e,· ,·, 

CCHV 0.3CD CE~V o.5oo 
•SECNO 180660 ■ 000 

330 l HV CHANGE~ "IJRE T•l.~ \J HV !.\IS 

3495 OVERBANK AREA A55~~ED N □~-E~FECTIVE,ELLEA 725.6'.) Elli.El\ 

STATE ST ■ ~RIDGE-ST.LOUIS ,LENGTH 122 FT WIDTH 20 ~T 

SKE~EO 3Y A FACT~R OF 0 ■ 87 

180660.00 8.80 723.00 
5300. o. 53'.JOo 
0.61 o.o 7.86 

0.002953 400. 4000 

FLOW O!STR!BUT!ON FOR SECNO 

STA 8760 976. 
PER Q 100.0 

AREA 673.'1 
VEL 1.g 

SPECIAL BRIDGE 

SB XK 
1.25 

XKOR 
1.50 

*SECNO 180661.000 
CLASS A LO!<! FLOW 

COFQ 
2. 50 

a.a 
a. 

a.a 
'tDO ■ 

180660.00 

ROLEN 
a.a 

a.a 7 2 3. 96 
o. 674. 

00060 0.035 
2 C 

C,.'SEL 

e1:IC 
115.00 

0.96 Oo09 
o. 30 Lo 

0.060 0.037 
0 a.a 

723.00 

BHP 
2.00 

BAREA 
870.00 

727.80 

0.46 
47. 

714.20 
100.05 

ss 
a.a 

72D.40 
727.80 

876.09 
976.14 

ELCHU 
111.00 

3420 BRCDGE \·l•S• 722 ■ 95 BRCDGE VELOCCTY, 7.88 CALCULATED CHAN\IEL AREA• 

EGPRS 

o.o 

EGL WC 

724.03 

H3 

0.09 

Ql-JE [ R 

o. 

QPR 

5300. 

BI\REA 

870. 

TRA-PEZOCO 
AREA 
881. 

3495 OVERB~NK AREA ASSUMED NON-EFFECT!VE;ELLE~ 725.60 ELREA 

180661.00 
5300. 
0.61 

0.002828 

8.89 
o. 

a.a 
20. 

723-09 
5300. 
1.16 

20. 

a.a 
a. 

a.a 
20. 

FLOW OISTRIBUTCO\I FOR SECNO 180661.00 

STA 876. 976. 
PER Q 100.0 

AREA 683.l 
VEL 7. 8 

*SECNO 180710.000 

3301 HV CHANGED MORE THAN HVCNS 

180710.00 o.o 

a.a 
o. 

0.060 
0 

o.o 

724.03 
683. 

0.035 
0 

CWSEL 

0.93 
o. 

0.060 
0 

723.09 

a.a 1 

0.01 
302.-

0.037 
a.a 

ELLC 

724.80 

728.70 

a.a 
47. 

714-20 
100.05 

ELTRD 

724.50 

720.40 
727.80 

876.09 
976.14 

719.00 

ELChD 
111.00 

673. 

• 
e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

,e 
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_, ,-

i!:! ,'. 
("~ 



I • o.oooc lt3 20'.l. 2')0. 2C'Jo 2 0 0 :i.o 675.93 94l.24 • 
• FLOH OISTRIBUTI □N FOR SEC~C 180710~00 C ~ .. SE L 7'Jf,..__'.\I -

I I : 
• "- -v <I _, ~ • 

STA 265. 383. 9't6o 
PER '.) lo2 98.8 • AREA 3 li- 7 60l9o6 

VEL '.).2 0.9 

• • CCHV '.).100 CEHV 0.30C 
*SECNO 182160.00J 

• SEC NO DE?TH CJSEL CR[HS HSEU< EG HV HL :::LOSS B~N'<. ELEV • Q QLOB QCH ;JR OB ALOB ACH A:<OB VOL T'-JA ~EFT/'l.IGHT 
TIME VL09 VCH 1/RCB J( iJ L XNCH Xi\R t-JTN EL•l[ N SSTA 

• SLOPE XL'.lBL XLCJ-1 XLOBR [TRIAL roe ICONT CCRAR TOP!·/ I'.) EN OST • 
I : 

182160.00 15. 73 724.33 o.o o.o 12,,.3,, C!e02 C.32 o.oo 7190 90 .. 
5300. 75. 5225. o. 3lt~ 5069. o. 493. &a. 725.80 -1.03 0.24 1.03 c.o o. 060 0.030 0.060 0.035 708.60 230.26 

0.000020 1300. 1300. 1300. 2 0 D o.o 600.02 83'.).26 • 
• FLOW DISTRIBJTIC~ ~OR SECND 182160.:::0 C\-ISEL 724.33 • STA 230. 241 • 331. 833. 

• PER Q o.o l. 4 99.6 • AREA 12 • ') 299.4 5069.4 
\/EL Oai 0.,,2 ioO 

' ' ~- *SECNO 184410.0CO 
I. 

·' 
184410.00 14066 724.36 o.o a.a 724.37 0.01 a.oz o.oo 724.20 • 5300. o. 5287. 13. o • 8306. 203. 851. 109. 722.50 • , n, n nn n ,, n n, n ,...,. ,.... 0.030 0.060 0.033 709.70 3i.b5 -L•UL U•UU u.o .... u.uo UeUOU 

0.000001 2250. 2250. 2250 • 0 0 0 o.o 993.53 1025.18 

• • FLOW DISTRIBUTION FOR SECNO 184410.00 CWSEL 724.36 -• STA 32. 808. 1025. • PER Q 99.8 0.2 

• AREA 8306.0 202.9 • VEL o.6 0 • l 

• CCHV 0.200 CEHV 0.400 • 1490 NH CARD USED 
*SECNO 185660.000 

• 1B5M,o.oo 13.72 724.32 o.o o.o 724.44 0.13 0.03 0.05 724.00 • 5300: !: 52'H= 9: 5: 1840= 17= 1000. 128. 7-,7_7{l 
I"-&..• I '.I 

2.14 o. l 7 2.88 o.51 0.050 0.098 
- -- ---- - -

0.050 0.034 710.60 668.39 • 0.000393 1250. 1250 • 1250. 2 0 0 o.o 345.53 1013.92 • . ·- - " - -- FLOW DISTR!BUTIO~ FOR SECNO !85660.00 CWSEL 724.32 .. -- ··• - - - - - ---·•-- . -- - -

.• I STA 668. 700. 993. 1014. .,. PER Q o.o 99.8 0.2 .,. 
AREA 5.0 1839.5 16.9 - ·-----· -·- -- - ·'I 

VEL 0.2 2.9 0.5 
' • I ,. 

CCHV .. 0.300 CEHV o.soo - -- - . --- - -- -- ·----- - -- -- - --
*SECNO 185662.000 • 
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US-27 \lCRTHBDUND BRl}GE,LE\lGTH 150 FT ~!)TH 4B FT 

185662000 
5300. 
2. u, 

0.000757 

14.95 
Clo 

:i.o 
30J. 

724.35 
53JO. 
4.92 
3•)0o 

o.o 
o. 

o.o 
300. 

FLO,; DlSTRIBJTIO\l FCR SEC'ICl 135662.00 

STA 629. 760. 
PER Q 100 •. ) 

ARl::A 1077.4 
VEL 4. 9 

SPEClAL 3RlD~E 

SB XK 
0.90 

XKOR 
1. 5) 

*SEC,O t85663.0~0 
CLASS A LO~ FL □~ 

COFQ 
z.so 

1.DLEN 
o.o 

o.o 724.73 
o. 1077. 

OoJ50 0.035 
2 0 

C,·.'SEL 

B~·.1C 
77QOJ 

0.38 Ool6 
o. 101~. 

Oo::50 0.03', 
0 o.o 

724.35 

'l!>:P 
4.00 

!!AREA 
2031.30 

0.12 
130. 

709 el-.~ 

ll 7 .92 

ss 
1.90 

121.10 
121.10 

62'1.Jq 
747.31 

ELCHU 
713.00 

ELCHO 
713.00 

3420 BR[DGE :J.S. 724.32 BRIDGE VELOCITY• L1095 CALCULATE~ CHANNEL AREA• 1070. 

EGPRS 

o.o 

EGL WC 

724074 

H3 

0.02 

Q':lE IR 

Oo 

'.)PR 

5300. 

BARE/\ 

2031. 

TRAPEZOID 
1!.'l.EA 

2030. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA 735.80 ELREA 

185663.00 14.97 724.37 o.o o.o 724.74 0.37 a.oz 
5300. o. 5300. o. o. 1079. o. 1012. 

2.16 o.o 4.91 o.o o.oso 0.035 o.oso 0.034 
0.000753 so. 50. so. 0 0 0 o.o 

FLOW OlSTRIBUTION FOR SECNO 185663.00 CWSEL 724 ■ 37 

STA 629. 760. 
PER 0 100.0 

AREA 1079.5 
VEL 4.9 

*SECNO 186160.000 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB OCH QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE KLDBL XLCH XLOBR IfRIAL IDC I CONT CORAR 

ELLC 

731.70 

735.80 

o.o 
130. 

709.40 
117 .99 

OLOSS 
TWA 
ELMIN 
TOPWIO 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA 735.00 ELREA ·735.00 

US-27 SOUTHBOU!\ID BRIDGE.LENGTH 150 FT ~IOTH 48 FT 

1B6160.00 14.99 724.39 o.o o.o 724.77 0.37 a.oz o.oo 
5300. o. 5300. o. o. 1082. o. 1012. ·130. 
2.16 o.o 4.90 o.o 0.050 0.035 0.050 0.034 709.40 

0.000748 30. 30. 30. 0 0 0 o.o ll8.09 

ELfRD 

735.80 

121.10 
727. 70 

629.37 
747.36. 

BANK ELEV 
LEFT/RIGHT 

SS TA 
ENDST 

121.10 
- 121.1rs·· 
629.35 
747.43 

- - - --

~-- - - -

--- - ----- - ---
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FLOW DIS!RIBUTID\ FOR SECNJ 1B6160.DC 

STA 
i'E.'l Q 

A:{EA 
VEL 

629. 760. 
100.0 

1082.l 
lto9 

SPECIAL BRIDGE 

SB XK 
0.90 

Xl<DR 
1.50 

OSECNO 186161 ■ 000 

CLASS A LOW FLOW 

COFQ 
2.50 

ROLE,~ 
a.a 

CWSEL 

',i,. C 
77.DO 

7 24- 39 

Bh' fl 
4.Q'.) 

3AREA 
2031.30 

ss 
1.90 

ELCHlJ 
713.0C 

3420 BRIDGE ~J.S. 724.36 3RIDGE VELOCITY• 4.9 3 

~ARE~ 

2081. 

CALCULATED CHANNEL ~REA• 

Q'-JE IR QPR EGPRS 

a.a 

EGLWC 

724.78 

H3 

0.02 o. 53000 

TRAPEZ'.JID 
AREA 

204'<- • 

3495 OVERBAN~ AREA ASSU~ED NON-ErFECTIVE,ELLEA 735.8'.l ELREA 

186161.00 15.01 724.41 o. '.) a.a 724.78 0 ■ 37 0.02 
5300. Oo 5300. o. o. 1084. o. 1014. 

2olb '.l.O 4.89 OmO o.o5c 0.035 0.050 0.034 
0.000743 50. 50. 50. 0 0 0 o.o 

FLOW DISTRIBUTION FDR SECNO 186161.00 CWSEL 724.41 

STA 629. 760. 
PER Q 100.'.l 

AREA 1084.4 
VEL 4.9 

OSECNO 186210.000 
186210.00 10.00 724.60 a.a a.a 724.91 0.31 0.11 

5300. 677. 4623. o. 484. 974. o. 1018. 
2.11 1.40 4.75 a.a 0.050 0.035 0.050 0.034 

0.0001&1 150. 150. 150. 2 0 0 a.a 

FLOW DISTRIBUTION FOR SECND 186210.00 CWSEL 724.60 

STA 540. 600. BOO. 835. 956. 
PER Q 0.1 6.8 5.8 87.2 

AREA 18.2 320.8 145.4 973.6 
VEL 0.4 l. l 2.1 4.7 

CCHV Q.100 CEHV 0.300 
1490 NH CARD USED 
*SECNO 187460.000 

3495 OVERBANK AREA ASSUMED NDN-EFFECTIVE,ELLEA 724.90 ELREA 

187460-00 14.81 725.21 a.a a.a 725.23 0.02 0.29 
5300. o. 5300. o. _4._ - 4383. o_. l 0_98_. 

2.45 a.a& 1.21 a.a 0.000 0.086 0.050 Q.035 
0.000119 1150. 1200. 900. 2 0 0 a.a 

ElLC 

731.80 

735.BO 

o.c 
130. 

709.40 
llB.17 

0.02 
l 31 • 

714.60 
413.16 

726.40 

0.03 
146...,. . 

710.40 
690.37 

EL TR.,) 

735.80 

727.70 
727.70 

629.33 
747.,,9 

718.90 
726.50 

539.60 
952.76 

724.90 
726.40 

609.04 
1299.41 

ELCHO 
713.00 

l'.>75. 

·', 
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• FLOW DISTRIBUT[01 F □a SEC~ □ 1,'37460o'JO c,;Sft. 725.21 
-- ------~-~- -

STA 609 • 6340 1325. • P;:R Q o.o 100.0 • AREA 3.9 4383.0 
VEl 0.1 1.2 • • 1490 NH CARO USED 

*SECNO 189960.000 • 189960.00 10.57 725.57 o.o o.c 725.61 0.03 o.37 o.oo 725.90 • 5300. o. 52230 11. o. 3526. -..... 160. 1320. 180. 723.30 
2.90 o.o r:..48 O.L19 0.060 0.088 o.::i6o C.C36 715.::o 141.55 • 0.000204 1900. Z'tOO. 20~09 2 0 0 o.o 558.10 709.55 • -

• FLOW DISTRIBUTION rOK SECNJ 189960.00 C',,SEL 725.57 r .1 
' .I STA 142. 004 • 110. 

f,· 

• PER Q 98~5 1.s - -AREA 352&.2 159.6 
VEL lo 5 o.5 • • 14,0 ~H ~ARD USEJ 

*SEC'\10 191085.00J • SECNO DEi'TH C,SEL C!'llHS \·J SELK EG H If Hl OLOSS 9:.11.K ELEV • Q QLOB QCH :JilOB AL03 ACH A'l.01:i VOL T.➔A LEFT/!'lI:iHT 
TIME VLOB VCH \JROB XNL XNCH X.'~R t·lTI\! ELI" IN SSTA • SLOPE )(LOBL XLCH XLOBR I TRIAL IDC ICO'\IT CORAR TOP'.·11 D ENCST • 

• !91085.00 10.52 725.72 o.o o.o 725e75 0.03 o. ll, o~oo 721.60 ,. 
5300. 339. 4961. o. 765. 3&59. o. 14 l l. 195. 731.00 

3.11 0.44 1.3& o.o 0.010 0.010 0.060 0.037 715.20 679.35 ,. 0.000104 800. 1000. 850. 0 0 0 o.o 835.52 1514.87 • 
• FLOW OISTRIBUTIO~ FOR SECNO 191085.00 CWSEL 725. 72 . I - -

STA 679. 800. 976. 1529. 

• PER Q 0.8 5.6 93.6 • AREA 163.8 &01.0 3659.0 
- ---- -

VEL 0.3 o.5 1.4 

• 1490 NH CARO USED :e 
*SECNO 192210.000 I • 192210.00 12.38 725.88 o.o o.o 725.91 0.03 0.16 o.oo 728.20 !. 

5300. o. 5201 • 99. o. 3466. 117. 1499. 212. 121.00 
3.30 o.o 1.so 0.85 0.010 0.054 0.070 0.037 7t3.50 120.38 

• 0.000304 600 • 1000. 700. 2 0 0 o.o 756.70 877.07 , . 
. , ---------- ---- -----

• J:,; 

• FLOW DISTRIBUTION FOR SECNO 192210.00 CWSEL 725.88 ,,' . 
STA 120. 839. 856. 877. 

-~ -- - ---- -- ··-- - - . - • I • PER Q 98. l l.4 0.5 - ' AREA 3466.0 75.3 41.9 -- - -·---- -----
VEL 1.5 1.0 0.6 - - ,, ,-

• 1490 NH CARD USED 
.,. 
! -' 

- --- -- ~ - - . - - - - - - -- - - -
CCHV 0.300 CEHV 0.500 

• *SECNO 195585.000 •I· 195585.00 12.28 727.38 o.o -- - o_.p 727.66 0.28 1.63 0.12 722.50 I 
.. 

-1692~ - -- -252. ~00 -- - --~- ---· - . - -- - ----- - _-j 
5300. 25- 401 lo 1264• 25. 839. 935. - - -· - -

• 3.52 o.99 4.78 1. 35 o.080 0.042 O.JBO 0.038 715.10 _ 20.77 • 0.001001 800. 33 75. 2200. 2 0 0 o.o C:383.17_ 403.94 
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FLO~ G[STRIBUT[O~ FD~ SECN□ 1'15585.00 C\·IScL 

STA 21. 31. 124. 138. 3 l 8. 
PER Q 0.5 75.7 1.2 l 9. l 3.5 

AREA 25.0 839.0 47.4 699.0 183.3 
VcL l • :.J 4.8 1.3 1.5 l. 0 

*SECNO 196440.00:.J 

3470 ENCROACH~EN! STATIONS o.o 350.0 TYPE 
196440.00 14.91 727. 71 o.o a.a 728.21 

5300. 247. 4836. 217. t 96'-I 310. 
3.55 1.26 5,97 0.98 0.010 0.03,, 

0.000779 soo. 500. 500. 0 0 

FLOW OISTRIBUT[O~ FOR SECNO 196440.00 CaSEL 

STA 
PER Q 

AREA 
VEL 

74. 
o.o 
2.8 
0,4 

CCHV 0.300 CEHV 
*SECNO 196510.000 

BO. 
4 ■ 6 

192.7 
lo3 

0.500 

141 • 211. 234. 
91.2 1.6 l • 3 

809.7 62.3 108.5 
o.::i l <J> 3 Oo9 

727.38 

404. 

l TARGET 
0.51 0.44 
221. 1710. 

:.J.060 0.03s 
0 a.a 

727.71 

3 l. l. 35C. 
0.1 

49.g 
o,e 

3495 OVERBANX AREA ASSUMED NON-E?FECTIVE,ELLEA 735.00 ELREA 

BR[OGE ST. BR[OGEoLENGTH 150 FT ~I:.JTH 35 FT 

SKEWED BY A FACTOR OF 0.77 

196510.00 13.99 727.79 
5300. o. 5300. 

3.56 o.o 7.56 
0.001243 280. 280. 

FLOW D[STRIBUTION FOR SECNO 

STA l &2 • 
PER Q 100.0 

AREA 101.2 
VEL 7.& 

SPECIAL BRIDGE 

SB XK XKOR 

235. 

COFQ 
1.00 l .50 2.50 

*SECNO 196511.000 
SEC NO DEPTH CWSEL 
Q QLOB QCH 
T[ME VLOB VCH 
SLOPE XLOBL XLCH 

o.o 
o. 

o.o 
280. 

196510.00 

ROLEN 
o.o 

CRIWS 
QROB 
VROB 
XLOBR 

o.o 728.68 
o. 701. 

0.050 0.030 
2 0 

CWSEL 

BWC 
00.00 

WSELK EG 
ALOB ACH 
XNL XNCH 
[TRIAL. LDC 

0.89 0.21 
o. 1716. 

0.050 0.030 
0 o.o 

727.79 

BWP BAREA 
2.so 1253.20 

HV HL 
AROB VOL 
XNR WTN 
[CONT CORAR 

349.999 
0.12 722.40 
255. 724.20 

112.eo 7 ,,. 45 
275.55 350.00 

735.00 

0.19 723.60 
257. 724-50 

713.80 162.47 
72.38 234.85 

ss ELCHU 
O.&O 718.00 

OLOSS BANK ELEV 
HJA LEFT/RIGHT 
ELI-! [N SSTA 
TOPW[D ENDS_T .. 

CLASS A LOW FLOW 

3420 BRIDGE W.5. 727.75 BRIDGE VELOCITY, 6.53 CALCULATED CHANNEL AREA, 

ELCHO 
718.00 - - --- -- . 

·-·-- -

. -· --------- ---- -- - - -

812. 
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•· _...,, ' .... i.....v.._~-1 ... ,··,..;, '-II,.~ _.l I",. ..,,r :-\ .;JA'\C,I,,\ fRAPElJIO 
AREA • o.o 728.73 0.01 o. 5300. 1233. 1221. 732.20 735.00 .: 

'· • ,' 

• 3495 OVERBANX AREA ASSU~~O ~O~-EFFECiIVEoELL~A 735.00 cLRE, 735.00 

• 196511.00 14. '.)6 727.86 o.o o.o 72il. 73 0.87 o.os o.o 72 3. 60 

• 5300. o. 5300, o. o. 706. o. 1717. 257 • 724.50 
3.56 o.o 7.51 o.o 0.050 0.030 0.050 0.038 713.80 H,2.47 • 0.001216 40. 40. 40. 0 0 n o.o 72.38 234.85 -

• • FLOW OISTRIBUTIO~ FOR SECNO 196511.00 Ct·,SEL 72 7 • 86 

• STA 162. 235. • PER Q 100.0 
AREA 706.l • VEL 7.5 • '" 1490 NH CARD USED ,, ' • OSECNO 196560 ■ 000 \ • /1 

196560.CO !4o'.l4 72 8. 54 o.o o.c 12 3. 95 0"4 l o.oe 0 • 14 122 .. ,,c 
5300. 132. 5036. 133. 62. 957. 53. l 719. 257. 122.sa 1, ~ 

•/ 3.57 2.12 5. 2 b 2.49 Ou035 0.034 0.')3't 00038 714-50 154.79 ,, . \1 : • I :• >-," ,~.-0.000593 100. LOO. iOOe 2 0 0 o.o , t2:'.j~- 276.69 . \ " ( . . , .... , ' 
tJ• 1 , \v'· ,,...-.::.l-' \ _,, ~· ', ' • ', I f ., ' ,f '/', I ... ; ...... 

" ")\',' ', , I I • i I - ✓ ,. ' FLOw DISTRIBUTION FOR SECND 196560.00 CbSEL 723.54 ~ 1 • l ' 

~! \ • i,... 
ttS ~,--. 'I 1\: •:• STA 155. 175. 260. 270. 211. . '"' ,,. • v1.., -' •. , " PER Q 2.5 95.0 2.3 0.2 , I 

. ' f' • ' .. "' AREA 62.l 957.5 43.4 9.8 "!r:\•\> "' ~. VEL 2.1 5.3 2.8 1.3 ! I ) I\ t~ • ,, 
" 

~ CCHV 0.100 CEHV 0.300 ~. 1490 NH CARO USED • --- *SECNO 198285.000 ,_ 
198285.00 13.18 729.38 a.a o.o 729.53 0 • l 5 0.55 0.03 728.10 ~-

•" 5300. 3. 5297. o. 8. 1695. o. 1773. 263. 731.00 • 3.12 0.39 3.13 o.o 0.040 0.099 0.034 0.038 716.20 30 l. 14 
0.000205 1700. 1100. 1700. 2 0 0 o.o 175.61 476. 75 • • FLOW DISTRIBUTION FOR SECNO 198285.00 CWSEL 729.38 • STA 301. 313. 480. • PER Q 0.1 99.9 

• AREA 7.6 1694.6 • VEL 0.4 3. l 
--- --· -•-- -- ,, 

• CCHV 0 ■ 200 CEl-tV 00400 •• 1490 NH CARO USED 
*SECNO 199035.000 

• 3470 ENCROACHMENT STAflONS o.o 300.0 TYPE TARGET • l 299.999 
I 199035.00 13-27 729.57 o.o a.a 729.78 0.21 0.23 0.02 726.70 -- --

-I 
' ' 

• 1,, 5300. 157. 3165. 1978. 99. 726. 834. 1!302 • 267. 723.20 

. i'I • !:. 
3.7a 1. 59 4.36 2.37 0.034 0.040 0.040 0.037 716.30 6.06 

o.00049L 750. 750. 750. 2 0 0 o.o 293.94 300.00 ,, ' •1 ' ,.,. 
I , 

FLOW DISTRIBUTION FOR SECNO 199035.00 CWSEL 
- -

729.57 -- ·-· - --- ' -- - ---- - 1,,, 

• STA 6. 32. 59. 130. 200. 300. • 



• AREA 29.4 69.4 725.7 39609 {o,37o0 • 1.1 1.s 4.4 2.6 2.1 

• CCHV 0.200 CEl-!V :).400 • *SEC~O 199735.000 

• 3470 ENCROACHMENT ST~TIO~S 450. 0 70J.O TYPE 1 TA,GE; 250.000 • 1997 35. 00 13.98 729088 o.o o.o 730.05 O. l 7 0.26 0.01 727.BO 
5300. 93. 3788. 1419. 9t~ 1040 • 641. l830. 271. 722.3'). 

• 3.84 1.02 3.64 2.21 1).035 0.033 0.'.135 0.037 715.90 450.00 • 0.000212 725. 7250 725. 2 0 0 o.o 250.00 100.00 

.1 • FLOH JISTRI8UTIO~l Foq SEC~□ 199735 .. 00 r •.1cr1 7"".>0 00 
..... 11 J'-- L.. IL. 7GUU • I • STA 450. 500. 5900 100 • 

PER Cl 1.8 71,5 26.8 -
AREA 91. 1 1040.0 641.3 

• VEL 1.0 3.6 2.2 • 
CCHV 0.100 CEHV 0.30:) 

• *SEC~O 199736.000 • SEC \!O DEPTH C!1SEL CR r ~.s ',·;SEU< er P\J HL Cl~SS B~J':.<. ::Oli:IJ ~J 

C QL03 QC!-' QRu3 AL03 ACH i\RO'! VOL T~IA iLEFT/R-rGHT 

• TIME Vl03 VCH '/R03 X"Jl XNCH )C~R ',-!T:\1 EL '--~IN SSTA • SLOPE Xl03L XLC"! X~OB, I TRIAL IDC ICOMT CO~AR TO?'-Jl D ENOST 

• • 
3470 ENCROACHMENT SIAT[O~S 450.0 100.0 TYPE l TA;~GET 25'.!.000 

•• 199736.00 12.52 729.82 o.o 030 73:J.:>8 0.26 OaOl 0.03 726.90 ;. 
5300. 1890 4434. 67?. 141~ 996~ 4 l? i# t83la 211. 726.9J 

.·• I 3.84 1.34 4.45 1.63 0.045 0.012 0.045 0.037 717.30 450.00 

• 0.000443 20 • 20. 20. 2 0 0 o.o 250.00 100.00 

• FLOW DISTRIBUTIO~ FOR SECNO 199736.00 CWSEL 729.82 
I ,. 

a, 

STA 450. 500. 588. 700. 

e: PER Q 3.6 83.7 12.B ,. 
AREA 141.0 996.0 416.6 

VEL 1.3 4.5 1.6 .; 
*SECNO 199785.000 • ., 3370 NORMAL BRIDGE,NRO l2 MlN ELTRD 725.30 "!AX EllC. 732.50 • 

• 3470 ENCROACHMENT STATIONS 450.0 100.0 TYPE l TARGET 250.000 '.• 
- . ---- ---

HASTINGS ST. FOOT BRIDGE,LENGTH 100 FT WIDTH 5 FT ,,_-\ 

• I ,. 
i99785.00 12.58 729.88 o.o o.o 730.09 0.21 o.oo 0.01 726.90 

. - - ,·' 
5300 • 351. 3702. 1247. 144. 940. 424. 1831. 271. 726.90 

• 3.84 2.43 3.94 2.94 0.045 0.032 0.045 0.037 717.30 450.00 -0.001420 l • 1. 1. 2 0 0 -61.60 2'>0.00 100.00 • 
·- - -- -., • FLOW DISTRIBUTION FOR SECNO 199785.00 CWSEL 729.88 

- -· - - --

C 

• STA 450. 500. 588• 100. ,. 
PER Q o.6 69.9 2 J.5 - - ·- - -- -- - - - - . --- -- -- -- ~ 

AREA 14402 940.1 423.8 • VEL z.4 3.9 2.9 



I ., 
• 
• 
• 
• 
• 
• 
• 
• ~· . ,. 
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*SECN~ 199786 ■ 000 

3370 i\OR,',AL 3R~DGEoNRJ 12 ~',IN ELT?D 

3470 ENCROACHMENT STATIONS 
199786.00 l2.59 729.89 

5300. 351. 3701. 
3.84 2.43 3.93 

0.001417 5. 5. 

450.0 
o.:) 

1248. 
2.'14 

5. 

FLOH OISTRIBUTIO~ FOR SECNO 199786.00 

725.30 VAX ELL( 

700.0 TYPE 
o.o 730.10 
144. 941 ■ 

0.045 0 ■ 032 

C 0 

C!·JSEL 

STA 450. 500. 588. 700. 
PER Q 

A~EA 
VEL 

606 
14404 

2.4 

6908 23 ■ 5 

940.5 42403 
3.9 2.9 

*SECNO 199787 ■ 000 

3470 ENCROACHKENT STATIO~S 
199787.00 12.55 729.85 

5300. 1910 4426. 
3.84 lo34 4.43 

0 ■ 000437 l ■ l ■ 

450.0 
o.o 
6830 
lo62 

1. 

FLOW DISTRIBUTION FOR SECNO 199787.00 

100.0 
o.o 
l '13 0 

0.045 
2 

ST~ 450. 5000 
83.5 

999.0 
4.4 

588. 
12.9 

420 ■ 4 
l.6 

100. 
PER Q 

AREA 
VEL 

3.6 
142. 7 

1,3 

*SECNO 1998350000 

3470 ENCROACHMENT STATIONS 
199835.00 13.48 729.98 

5300. 333. 4180. 
3.84 0.91 3.44 

0.000228 20. 20, 

o.o 
o.o 
787. 
1.4 7 
20. 

FLOW DISTRIBUTION FOR SECNO 199835.00 

700.0 
o.o 
367. 

0.045 
2 

STA 340. 488. 598. 700. 
PER Q 

AREA 
VEL 

6.3 78.9 14 ■ 8 

367.2 1216.2 533.5 
0.9 3 ■ 4 1 ■ 5 

CCHV 0 ■ 100 CEHV 
*SECNO 200860.000 

SEC NO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

0.300 

C!-ISEL 
OCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALDB 
XNL 
!TRIAL 

TYPE 
730.11 

9990 
0.032 

0 

C ~ISEL 

TYPE 
730,13 

1216. 
0.032 

0 

CWSEL 

EG 
ACH 
XNCH 
roe 

3470 ENCROACHMENT STATIONS 489.0 800,0 TYPE 

GAGE LOCATION ON RIGHT BANK 270_F~ DOWNSTREAM 

FROM SUPERIOR ST. BRIDGE 

732.50 

1 TARGET 
0.21 o.oi 

1831. 
0.037 

424. 
0.045 

0 

729.89 

-6lo6C 

1 TA~GET 
0.26 
,,20. 

0.045 
0 

729.,85 

o.oo 
10310 
0.037 
o.o 

l TARGET 
0.15 0.01 
534. 1832. 

0,045 0,037 
0 o.o 

729.98 

HV 
ARDB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

l TARGET 

250.000 
o.o::i 
271. 

717.30 
250.00 

250.:)00 
0.02 
27L, 

717.30 
2so.oo 

699.999 
0.01 
271. 

716.50 
360.00 

726.90 
726.90 

450.00 
700.00 

726.90 
726.90 

450.00 
100.00 

726.50 
7 22. 30 

340.00 
100.00 

OLOSS 
h/A 
ELM IN 
TOP:•JID 

BANK ELEV 
LEFT/RIGHT 

SS TA 
ENDST 

311.000 

1'•• 

I 

• 
• 
• ,. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
·• 
,, . 
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I 
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-·• 1;•1 
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' • 200860.00 l4.L2 730.lZ a.::, a.a 73J.37 0.25 0.21 0.03 729. 30 • 5300. a. 5061. 239. a. 1225. 2 79 • 1363. 2 77. 729.60 
3.89 a.a 4ol3 0.95 0.045 0.033 :J.045 0.037 7l6.00 489 • ::,o • 0.000401 aoo. 1::,0. 8000 2 0 0 o.o 311.00/ 800.00 • 

• FLOW D[STRIBUTID~ FOR SECNJ 2•)0860.GO C\•ISEL 73J.l2 • STA ,,89 • 608. 700. BOO. • PER Q 95.5 t.6 2.9 ·• AREA L224.9 l l 2 .2 167.0 
VEL 4.1 o.e 0.9 

• *SEC~0 2009LO.OOO • 
• 3470 ENCROACHMENT STATIC~S 450.0 aca.::, TYPE l TARGET 350.0CO • SUPERIOR ST. BRIDGE,LE~GTH 123 FT ~IO!~ 59 FT ·~ • .. 

J 200910.00 L2.83 730.13 a.a o.o 730.56 0.43 0.13 0.05 7 22. ,,o 
5300. 134. 5013. L54. 76. 926. 92. L871. 279. 7 22 .,,o 

• 3.91 1.76 5.41 1.67 00045 0.033 0.045 0.037 717.30 450.00 • 0.000606 270, 21Ct) 270, 2 D 0 OoO 35~ uO:J .90:J.OC 

• FLO~ 0[STRIBUT:ON FOR SECN0 2G09LO.OO OJSEL 7 3 o. 13 • 
• STA 450. 500. 518. 603~ 623. aoo • • PER Q o.o 2.5 94.6 2.9 a.a 

AREA 6.3 69.8 926.l 78.5 13.7 I ' 
' ~- VEL 0.2 1.9 5.4 1.9 0.1 • 

• SPECIAL BRIDGE • SB XK XKOR CO~Q Q.0LEN BWC BWP BAREA ss ELCHU ELCHO ., 1.25 t.89 2.eo o.o 85.00 1.00 728.90 l .07 718.50 718.50 • *SECNO 200911.000 

• PRESSURE AND WEIR FLJW • 
• EGPRS EGLWC H3 Q,IEIR QPR BAREA TRAPEZOID ELLC ELTRD • AREA 

731.68 730.64 o.08 959. 4353. 729. 808. 121.10 729 ■ 30 

e: ,. 
• ,~ 3470 ENCROACHMENT STATIONS 450.0 850.0 TYPE l TARGET 400.000 • {.-• 20091L.00 13.53 730.83 a.a a.a 731.17 0.35 Oo6l a.a 722 .40 

272. 986. 1872. 
--- - - - - ( ' J , 5300. 178. 4850. 124. 260. 280. 122.40 

• 1.04 0.045 0.033 0 ■ 045 0.037 717.30 450.00 
-· · ..... 3.91 1.44 4.92 [ .~ ,, . ; r C. 

0 •. 000461 60 • 60. 60. 2 a 2 a.a 400.00 850.00 - ---r· . tv- --,_ 

• 2,)0911.00 CWSEL 730.83 ,'. FLOW DISTRIBUTION FOR SECNO " ·--·-- - - --- - - ,, 

• STA 450. 500. 518. 603. 623 • 630. aoo. 850. •• .PER Q 0.5 2.9 91.5 3.3 Q.l t.5 0.3 - -- - - --- -- - -
AREA ftl.3 a2.4 985.7 92.5 5.8 132.L 30.l ,i. • 0.6 1.e 4.9 l. 9 0.6 0.6 o.s I VEL • ' ' 

- -- ~----·- --- - --
*SECN0 200960.000 • -- -· --- - ··-·- sr,Tro~s 400.0 800.0 TYPE l TAQ.GE'T 400.000 • 



200960.0() L3.65 731.C'i o.o o.o 73L.22 Col7 0.03 0.02 728.7G • 5300. 800 4 77 7. 438. 122. L361. 426. LB76. 2d Lo 
-- 726~60 ----------- - - --- ---- --- • 3.92 0.10 3.5L 1.03 0.045 0.033 a.04s O.C37 717.40 44(). oc 

• 0.000255 1 OJ • 100. LOO. 2 G 0 a.a 360.Q'.) 800.00 • 
FLOW OISTR[BJTIO~ ~OR SEC~ □ 2J0960.00 C1~SEL 73L.Q5 • , . 
STA 440. 5L9o 636. 100. sao. 

PER Q L .6 90.L 5.0 3.3 --- - - --
'I • AREA 122.4 1361.0 220. 7 204.9 • VEL 0.1 3.5 1.2 0.8 

• CCHV O.LOO CEHV 0.300 • *SECNO 201460.000 

• 3470 ENCROACHMENT STATIO~S 500.0 82C. □ TYPE L TARGcT 320.000 • 201460.00 L2.40 731.00 o.o G., 0 73L.34 o.33 0.01 o.c5 729.30 
5300. 63. 5213, 24. 95. ~111. l.:-6 a 1883. 232. 729070 • 3.93 Q.66 4.57 J. 52 0.050 0,033 J.05C 0.037 718.60 500.00 • 0.000534 L85. 185. L85. 2 0 0 c.o 283.87 783.!17 

• • FLO~ DISTR!BJYID~ FOR SE:N□ 201460.CO C\'SEL "'3L.CO 

• STA 500. 600. 713. 784. • PER Q 1. 2 98.4 0.4 
AREA 95.3 LLL7.l 46.2 • VEL 0.1 4.7 0.5 • 

CCHV 0.300 CEHV 0.500 • *SECNO 20L5LO.OOO • SEC NO DEPTH C,JSEL cRn,s ~,SELK EG HV HL OLOSS B.\NK ELEV 
Q QLDB QCH QRDB ALD'3 ACH ARD8 VOL THA LEFT/RIGHT 

• TIME VLD'3 VCH VRDB XNL XNCH X:IIR '.HN ELMIN SS TA • SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOP:HD ENDST 

• • 
3470 ENCROACHMENT STATIONS 450.0 80D.O TYPE 1 TARGET 350.000 .I 

C&O R.R. BRIDGE,LENGTH 101 FT,WIDTH 14 FT 
;e 

• 20L5LO.OO L2.84 731.L4 o.o o.o 73L.52 o.38 O.Lb 0.02 734.60 ,1. 
5300. o. 5300. o. o. L069. o. 1890. 233. 734.80 

3.95 o.o 4.96 o.o 0~050 0.033 0.050 0.037 7L8.30 605.00 -''I ,, 

• 0.000597 280 • 280. 280. 2 0 0 o.o 89.00 694.00 ':, . 
. I 
I 

• FLOW DISTRIBUTION FOR SECNO 20L510.00 CWSEL 73L.L4 1• ' 

STA 605. 694. -- ------ - - "I 

• PER Q LOO.O ,.1. 
AREA L068.8 -- - ·- - ----- --- -- --VEL 5.0 

• ,_. 
,. 

·-· ------ ·- - -SPECIAL BRIDGE 
---- - -- --- -

" .I 
SB XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 

, .• 
I XK ,-
' 0.90 L • 51 2.50 o.o 96,00 4,50 796,70 o.o 7L9,0b 7 (9-. 00 --' 'i;' 

• ' ' 

~'SE(!~O _20L5LL.000 i'. , I, 
' -- -- -- -----~-- ------ - - - -- -- - - ·--- ·:;, 

PRESSURE FLOW 

• • 



I • AREA •• 732.~7 731.54 0.02 o. 5300. 797. 805. 727.8J 733.30 
-• • 

3470 ENC~OAC~~ENT sT,TICNS 450.0 800.0 TYPE i TARG:':T 350.000 • 2015ll.OO 13.53 731.83 o.o o.o 732.17 0.34 ~~66 c.o 73<,.60 • 5300. o. 5300. o. o. 1131. o. 1891. 283. 734.8'.) 
3.95 o.o 4.69 o.o o.oso 0.033 o. J50 0.031 718.30 f>05.00 • o.oooso3 14. 14. 14. 2 0 0 o.o 89.00 694.00 • 

• FLO~ DISTRIB~TJO~ FOR SECNO 201 s 11. r,o C!,JSEL 731.83 • 
STA 605. 694. 

• PER Q 100.0 • AREA 1130.3 
VEL 4.7 

• 1490 NH CARO USED • 
*SECNO 201560.000 ., 
3470 E~CROACH~ENT STATIO~S sea.a 780.0 TYPE l TARGET 200.000 • 
201560.00 13.76 731.96 o.o o.o 732.24 0.2a 0.04 G.02 722.60 

• 5300. 503. 4792. 5. 422. 1087. 19. 1B94. 234. 731.30 • 3.95 1.19 4.41 0.28 0.100 0.033 0.050 0.037 718.20 530.00 
0.0003B9 100. 100. 100. z 0 0 o.o 191.37 771.37 

• • FLOH DISTRIBUTION FOR SEC~□ 2Jl560.00 (!l,SEL 731.96 ,. 
STA 5B0. 600. 623. 715. 771. • 

PER Q 3.9 5.6 90.4 0.1 

• AREA 200.1 222.3 lJ86.6 18.7 • VEL L .o L.3 4.4 0.3 

• CCHV 0.100 CEHV 0.300 • *SECNO 202435.000 
- - - -- --

• 3470 ENCROACHMENT STATIONS 420.0 100.0 TYPE l TARGET 2B0.000 ,. 
202435.00 15.82 732.22 o.o o.o 732.42 0.20 0.18 0.01 723.00 

5300. 633. 4544. 123. 556. 1184. 191. 1916. 2B6. 726.B0 

• 4.00 1. 14 3.84 0.64 o.oso 0.035 o.oso 0.031 716.40 420.00 • 0.000265 555. 555. 555. l 0 0 o.o 229.52 649.52 

• FLOW DISTRIBUTION FOR SECNO 202435.00 CWSEL 732.22 •' • 
• STA 420. 4B9. 5 76. 600. 650. • PER Q 12.0 85. 7 l • 6 0.1 

- -- -- - ·- - - - --- -----
AREA 555.7 11B4.2 106.0 B406 

• VEL 1.1 3.8 o.B 0.4 ·• ----
CCHV 0.300 CEHV o.500 

• *SECNO 202485.000 • . - -
3470 ENCROACH~ENT STATIONS 420.0 100.0 TYPE l TARGET 280.000 ·" • • ANN ARBOR R.R. BRIOGE,LENGTH 70 F_T,WIQT_tL9.75 FT - - 'I -- - - --- ~~-- . - -· ---- -· 

• 202485.00 13. 91 732.21 o.o o.o 732.67 0.46 0.11 0.13 720.10 , .• 
_5300. 114. 5042. 145_. _91. __ _ 904. _ 114. ___ 1926._ -- 288_. -- 121._4_0 -- - - ------ ---- -- - ;, 

4.01 1. 25 5.57 l. 27 o.080 0.035 0.080 0.031 718.30 484.96 • 0.000511 300. 300. 300. 2 0 0 o.o 106.22 591.19 • 



• FLO~ DISTRIB0TIO~ ~CR SE~NC 202't85.00 C.!SEL 

• STA 435. 500. 570. 59L. 
PER '.) ;~ u l 95.L 2.1 

AREA 9l.J 904.4 114.5 

• VEL 1.2 5.6 L • 3 

SPECIAL BRlD:;E • SB )(K :KK □ R COFQ R.CLEN 3HC 
a.a l. ,,5 2.50 O.oO 10.00 • cs2c~o 20248&.ooo 

S,ECNO JEPTl-1 C\;SEL CRIHS WSEL< EG • QI ;JLOB QCH QROB ALOB ACH 
TIME VLIJB VCH I/ROB X'lll X'.JCH 
SLOPE )(LIJBL XLC HI XLOBR I TRI Al IDC • 

PRES. SURE FLOl,J • 
EGP'RS EGIL IJC Hl3 Q;Jl:lil QPR • 1'33.61 733.3L Q.O o. 5300. ,. 

3470 ENCROACrl~ENT STATIONS 420,, 0 700.0 TYPE ·• 202'1,86.00 l~!ta92 733.22 o.o a.a 733.61 
5300. L24• 50150 161,, L07. 976. 
4.01 l. L 5 5.14 l • LIB 0.080 0.035 • 0.000439 10. LO, 10. 2 0 

• FLOW DlSTRIBUTlCN FOR SECNO 202486 .. 00 CWSEL 

STA 484. 500. 570. 593. • PER Q ,2. 3 94 ■ 6 3.0 
A,REA 101.0 975.8 l 3 7. l 

VEL 1.2 5.1 1.2 

• CSECNO 202535.000 

• 3470 ENCROACHMENT STATIONS 420.0 700.0 TYPE 
2025i35.00 1'5.23 733.43 o.o o.o 733.70 

5300. ,221. 501'3. o .• 27 3. 1189. 

• 4.02 10.83 4.21 a.a O.OBO O.C35 
0.000400 L20o L 2 o. 120,. 2 0 

• FLOW DlSTRlBUTION FOR SECNO 202 535 ,. 00 CWSEL 

• STA 420. 490. 500. 600. 
PER Q 3.6 0.1 95.7 - ·-

~,REA 23 3.4 39.8 1189.l . ; ,. VEL 0.8 o.9 4.3 
,. 
I. 
i CCHV 0.200 CE'iV o. '1-00 ., CSECNO 203135.000 

" 34jo ENCROACH~ENT ST~TIONS 400 .• 0 750.0 TYPE 

• 2031.35.00 1'5.37 733.57 a.a o.o 733.82 
.286. 50 L '1. 

732.21 

Bi-JIP BAR.EA 5S 
o .. o 670.00 O.Cl 

HV HiL OUJSS 
A'l.08 VOL r,;11 
X 'JR in~ EUHN 
[CONT CORAR TJP:HD 

BARE~ TRl\?'.::ZJID I:'.L~C 
AREA 

t,·ro. 679. 72!lo70 

l TARGET 283 .. 000 
0.39 0.95 o.o 
137. 1926. ,~88 • 

o.080 0.037 7l!l.30 
0 o.o 109.49 

733.22 

1 TARGET 280 .. 00Q 
0.21 0.05 0.04 

o. 1930. ~~ 8 8. 
0.080 0.037 110.20 

0 a.a l7B.38 

733.43 

l TARGET 350 .. 000 
0.26 0.12 o.oo 

- ------

ELCHU ELCHO 
719.Q'.) 719.0:) 

BANK ELEV 
LEFT/Rl'.;HT 

SSTA 
ENJST 

EL TRD 

734,40 

120.10 
721.~<} 

483.70 
593.19 

. ---~ -- -

729.00 
734.40 

420.00 
598.38 

---------· 

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

--- ·-- - - -- --- - -- ---

. "' --- - -- - - --- - -- -

-· - .,. ------ - --- - - - - -
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300. 300. 

FLOW DISTRIBJTIO~ FOR SECN0 

STA 4000 
PER Q 4.7 

AREA 30605 
VEL 0.8 

CCHV 0.200 CEHV 
1490 NH CARD USED 
0SECN0 203234 ■ 000 

3265 DIVIDED FLOY 

4900 
Ou7 

4L, l 
0,,9 

0 • '•00 

30S.i, 

203135.0C 

5:JOo bOO. 
9',.6 

1201.6 
4.2 

3280 CROSS SECTION 203234.00 EXTENDED 

3470 ENCROACHMENT STATIONS 100.0 

0 C 

C•:SEL 

2.30 FEET 

520. 0 TY?E 
203234.00 u,.oo 733.,80 o.o o.o 733.90 

5JCO. 574. 4036. &9:J 0 335, ~lt)3o 

4.07 L ■ 49 2., 81 C .. 97 0.030 0.035 
0.000158 200. 200. 200. 2 

FLGH DISTRIBUTION FOR SECN0 203234.00 O:SEL 

STLI 100. 200. 299. 370. 520. 
PER Q 

AREA 
VEL 

10.8 76.2 6.4 6.6 
385.2 1437.6 242 ■ 2 467.7 

1.5 2.8 1.4 0.7 

*SECN0 203235.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 203235.00 EXTENDED 2.30 FEET 

0 

3370 N0R~AL BRlDGE,NRD l4 MlN ELTRD 729.50 '1AX ELLC 

3470 ENCROACHMENT STATIONS 100 .• 0 520.0 TYPE 

a .. .J 

733.57 

l TARGET 
0.10 0.05 
7100 19500 

0.042 0.037 
0 o.J 

733.80 

731.50 

l TARGElr 

WOODWORTH ST. BRIDGE,LENGTH L07.5 FT,WIDTH 64 FT 

203235.00 16. 0 l 733 .. 81 
5300. 1113. 28•t1. 
4.01 2.89 2 .. 46 

0.000595 10 • IL O. 

FLOW DISTRlBUTION FOR SECN0 

STA 
PER Q 

AREA 
VEL 

100. 200. 
21.0 53,.1 

385.4 1158 .. 5 
2.9 z .. s 

*SECN0 20323&.000 

o.o o.o 
1340,. 385. 
1.89 0.030 

1 o .• 0 

_ 203235,.00 

299. 370. 
12_. 5 5 • 3 

242.4 289.3 
2.1 1.0 

733.90 
1159. 
0.035 

Cl✓ SEL 

450. 
-- 1• 5 
178.8 

2.2 

0 

520,. 

0.09 o.oo 
710. IL 950. 

0.042 0.031 
0 -2,r9.28 

733.81 

596.59 

420.000 
O.CJ 730.40 
2 9: :u 73008':l 

7::. 7 • 80 100.00 
420.00 520.00 

420.000 

0,.00 730.40 
291. 730.80 

71 7 ,. 80 100.00 
420,.00 520.00 
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• 
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3280 CROSS SECTION 203236.oo EXTENDEJ 

SEC\;O 
Qi 
TIME 
S,LOPE 

OEPTH 
QLOB 
V~09 
XLOBL 

C-JSEL 
'JCH 
VCl-' 
XLCH 

CRI,JS 
;:ROB 
VROB 
XLOBR 

2.3~, FEET 

~;Sl:LK 
ALOB 
Xt~L 
Il~IAL 

EG 
ACH 
XNC11 
!DC 

3370 NORMAL BR][OGE.f\!RO 1•4 'l[N cLTRD .,729!'5,o' MAX ELLC 

3470 ENCROACH~ENT ST~TIO~S s20.o TY?E 

HV 
,~RCB 
:K'.JR 
re Ol~T 

731.50 

HL 
VOL 
'rill\! 
CORAR 

l TARGET 
203;'.36.00 U'!J>~ 733.85 

2829. 
2.43 

100.0 
0 • .a--, 

Q3_5_3-;, l 
0. 0 \ 7 3 3 _;-94 " 0.09 0.04 

5300. (1110~ 
4 • 0 7 ~~ • f>7 

0.000581 / 640 
I 
I 

FLOII DISTR{IBUTIOM 

64. 

FOR SEC :\lO 

-t--..-8'!!( 
64. 

2032 36. 001 

389. -1163. 
0.030 0.035 

l 0 

Cl~SEL 

STA ~oo. 200. 299, 
12.6 

245.2 
2.1 

37:Jo 4 1500 
PER Q 

J\RE A 
VEL 

I 

21.1 
389.4 

.2. 9 

•SECNO 2~3237.000 

3265 DIVIDED FLOH 
I 

53.4 
1162. 5 

2.4 

5o4 
292.5 

1.0 

7.6 
181 .6 

2.2 

3280 CROSS SECTION 203237.DO EXTENDED' 2.36 FEET 
' ' 
I 
I 
I 

\ 
3470 ENCROACH~ENT 
203,237 .OO l 6,,--05 

5300. ( 581~ 
4. 0 8 '--t-.49 

0.000155 10. 

STATIO'\IS 
73 3. 85 
4016. 
2.78 

1.0. 

I 
100 .. 0 
o.o' 
1cf311 
0.9~7 

10 .• 

FLOW DISTRIBUTION FOR SECNO 203237.00 

520.0 
o.o 
391 • 

0.030 
0 

TYPE 
733.95 

1443. 
0.035 

0 

CWSEL 

STA 100. 200. 299. 370. ~20. 
PER Q 

AREA 
VEL 

11.0 75.8 6.5 6.7 
39 □ .8 1443.l 246.2 476.l 

1.5 2.8 1.4 0.1 

•SECNO 203335.000 

3470 ENCROACHMENT STATIONS 
203335.00 1.1.20 733.90 

5300. 122. 4309. 
4.10 0.69 2.21 

0.000091 15 □• 1~;0. 

200.0 
o.o 
869. 
1.19 
150. 

620.0 
o.o 
178. 

0.030 
0 

TYPE 
733.97 
1895. 
0.035 

0 

FLOW DISTRIBUTION FOR SECNO 203335.00 

STA 206. 307. 440. soo. 

C<ISEL 

600. 
PER Q 

AREA 
VEL 

2. 3 
11'7.7 

0.1 

81.3 5o} 
1895.l 237.3 

2.3 1.2 

9.6 
415.6 

1.2 

1.5 
7 6. l 

1.0 

s2a. 

620. 

7t9. 1954. 
o.a42 0.031 

0 -279.2B 

733.85 

1 TARGET 
0.10 o.oo 

1.954. 
0.037 

a.a 

722. 
0.042 

0 

733.85 

l TARGElr 
0.01 0.02 

1964. 
0.037 

729. 
0.030 

0 

733.90 

o.o 

DL05S 
T~A 
EL~:N 
TOP~ID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

(-

420.000 
a.co 
291. 

717.80 
420.00 

420.000 
o.oo 
2Q2. 

717-80 
420.00 

420.000 
0.01 
2'93. 

716.70 
414.37 

730.40 
730.60 

100.00 
520.00 

730.40 
730.B0 

100.00 
520.00 

730.40 
730. 30 

205.63 
620.00 

I 

-- - . 
• '.;, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
:. 

·: . 
I ·• 
-• 
; .• 
·• 
l;e 
,_ I _,: 

-i• 
_-j' 

• 
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• • *SEC~□ 203610.000 

• 3265 DfVIOEO FLO!/ • 
• 3470 E~CROACHHE~T 5TATIO~S 250.0 100.0 TYPE 1 TA~GET 450.000 • 

STATE ST. 3RIOGEolEhGTH 106 fToW[OTH 42.5 ~T 

• 203610.00 l5o28 733088 O.Q o.o 734-05 0,17 0,05 735~40 • 0.03 

: I 
5300. o. 5119. 181- o. 1537. 207. 1976. 2qs .. 735030 

• 4. 12 o.o 3.33 0.87 0.030 0.035 0.030 0.037 718.60 302.00 
n ,.,,,.,,..,, ..., --.. ..,. 2300 2300 2301> 2 0 700.UO Ui,UUUL..;J.) 0 o.o 293.14 .I 

FLOW DISTRIBUTIQ~ FOR SECNJ 203610.CO C!.-JSEL 733.88 
., -

• STA 3020 4040 6000 700. • PER ~ 9606 0.5 2.9 
AREA 1537.2 54.0 153.5 

• VEL 3.3 0.5 1.0 • 
• SPECIAL BRIDGE • 

SB XK XKOR COFQ ROLE'J BwC B\:r 3A "l.cA ss ElCHU ELCHO 

•: 0.90 1.20 2.90 c.o 102.00 5.0J 1278.40 c.o 718.90 718.90 !. 
"I 

*SECNO 203611.000 

• 3265 DIVIDED FLOW • 
• PRESSURE ANO WEIR FLOW - -,- .. 

I ,, - EGPRS EGLWG HJ Q,!EIR QPR BAREA Tl1APF7nrn ELLC ELTR'J .. AREA • 1 734.13 734.05 0.01 673. 4634. 1278. 1319. 732.50 732.00 
. \ • \ • \ 

\ 

• 3470 ENCROACHMENT STATIONS 250.0 I 100.0 TYPE 1 TARGET 450.000 • 203611.00 15.37 733.97 o.o o.o 734.13 0.16 o.oa o.o 735.40 
5300. o. 5102. 198. o. 1545. 223. 1977. 295. 735.30 

• 4.12 o.o 3.30 0.89 0.030 0.035 0.030 0.037 718.60 302.00 ,. 
0.000228 42. 42. 42. 2 0 4 o.o 2qq.35 700.00 

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

• FLOW OISTR(BUTlON FOR SECNO 203611.00 CWSEL 733.97 
.,. 

• STA 302. 404. 600. 100. ,_. 
PER Q 96.3 0.6 3.1 ,, 

--- - - - . 
AREA 1545-4 61.6 lbl.6 - I/EL 3.3 0.6 1.0 

"· 1 
., 

' . 
*SECNO 203612.000 

--------

• 3265 DlV[OEO FLOW -::, • 1 ---- ·- -- - -- -~----- ---- --- - -• 5ECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOS5 BANK ELEV • Q :)LOB OCH QROB ALOB ACH AR0'3 VOL TnA LEFT/RIGHT 



XL0BL XLCf-! li.UJ8K !TRIAL I DC -· ICDNT C0:'!AR T0P':.ID- FNDST - -~--- -- - -- - - • 
• • 3470 ENCRDAC~~ENT STAT[0~S 250.0 100.0 TYPE l TARGET 4500000 

• 3A~ ~PSTREA4 OF STA7E ST. 3RIDGE • 
203612.0J 15.37 733.'H o.c o.o 734.13 0.17 Q.:)0 :i.oo 735.40 • 5300. o. 5202. 98. \ o. 1572 0 154. 19780 295. 735.30 • 4.12 o.o 3.31 o.&4 Oo03v Oo035 0.030 0.037 718.60 302.00 

0.000226 13. 13 ■ 13. 0 0 D o.o 300.sa 700.00 • •• 
FLOW 0ISTR[BUTI0~ F □R SEC~0 203612.00 C!-ISEL 733a97 

• . -
STA 302. 405. 600. 700. • I PER ;} 9S.l 0.6 1.2 • AREA 1572.l 5 l.9 91.9 

VEL 3.3 0.6 J.7 : I -- . -
SPECIAL 9!l.IDGE 

• SB XK X!<0:l. cm=o R0L E'l B.:c :l\·IP BllREII ss !:LO-U ELCHO • OaO 1.50 3. 10 o.o 102.00 o.o l ■ O'.l o.o 718.70 718.TJ 

• *SECN0 203613.000 ie 
3265 DIVID~D FLOY ·• PRESSURE ANO WEIR FLO~ • 

• EGPRS EGU!C H3 Q"IEIR QPR BAR EA TRAPEZOID ELLC EL TR') • 
AREA 

• 655004.12 734.23 o.o 5292. 1. 1. 1 • 718.71 729.50 • --- -- • I - 3470 ENCROACHMENT STATIONS 250.0 700.0 TYPE l TARGET 450.000 
203613.00 L6.3B 734.98 a • .o ---, o.o 735.LO 0.13 0.97 o.o 735.40 

•·· 5300. i. 4950. ·34g. 4. i676- 390. i 978. 295. 735.30 

• 1 4.12 0.20 2.95 'o.B9 0.030 0.035 0.030 0.037 718.60 250.00 
0.000169 12. 12. 12. 2· 0 19 o.o 391' .69 - l'00.00 -• • 

FLOW DISTRIBUTION FOR SECN0 203613.00 - CWSEL 734.98 

• STA 250. 273. 405. 500- 600. 100. • PER Q o.o 93, 4 0.3 2. 7 --- -

3.6 - -- - - -- -- - -·• ,. I 

AREA 4.0 1676.0 34.9 162.7 192.7 
,-• ·)· VEL 0.2 3.0 0.4 0.9 1.0 

. - - - -- - - - . - I 

•• CCHV 0.300 CEHV 0.500 ,:. *SECN0 203614.000 
3280 CROSS SECTION 203614.00 EXTENDED 4.39 FEET - - -- ---- --- ------ - ----' i i ;! 

e: •• I 203614.00 13.09 735.09 o.o o.-o -71S~l5 0.06 - 0.03 0.02 730.70 '. 

•·· 5300. o. 4585. 715. o. 2212. 738. 1990. 297. 730.70 ··• ,. 4.15 o.o 2.01 0.97 0.040 0.035 0.040 0.037 122.00 374.00 , ' -.• - - -
- ------- - --- -- - - - '7 0,000123 200. 200. 200. 2 0 0 o.o 445,92 019·.92 --

• • 
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STA 374. 6:)5. 635. 7750 820. 
PER Q 86.5 2.5 10.Q 0.9 

AREA 2212.J 125.8 531.2 so.1 
VEL 2. l 1.1 1.0 0.6 

•SEC~O 2D4485.0DO 

3265 DIVIDED FLO:/ 

3470 ENCROACH~EN! STATIO~S 500 • 0 l.368.0 TYP'.: 
204485.00 10.39 735.19 a.a a.a 735.21 

5300. 10. 5215. 15. 140. 5252 ■ 

4-36 a.so 0.99 0.34 0.040 0.035 
0.000032 725. 725. 725 • 0 0 

FLOW DISTRIBUTION FOR SECNO 204485.00 CHSEL --STA 500. 535. l 158." 1·177. t257. 
PER Q l.3 

AREA 14D.t 
VEi.. o. 3 

cc~v 0.100 CEHV 
•SECNO 206860.000 

98.4 
5251.7 

1.0 

0.300 

3470 ENCROACHMENT STATIONS 
206860.00 9.88 735-28 

5300. 107. 5169. 
4.94 0.45 1.15 

0.000045 2375. 2375. 

FLOW DISTRIBUTION FOR SECNO 

STA 46D. 500. 
PER Q 0.4 1.6 

AREA 63.L 175.0 
VEL D.3 o.5 

*SECNO 207985.DDO 
SECNO DEPTH C>4SEL 
Q QLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

207985.00 9.93 735.33 
5300. 95. 4724. 
5.12 0.48 1.79 

0.000106 1125. 1125. 

o.3 o.o 
42.2 l.4 
0.4 o.o 

460.0 1150.0 TYPE 
o.o o.o 735m30 

24. 238. 4478. 
0.41 0.040 0.035 

2375. 2 0 

206860.00 CWSEL 

563. 1110. 1137. 
97.5 0.4 

4478.0 58.l 
1.2 

CRIWS 
QRDB 
VROB 
XLOBR 

a.a 
481. 
0.12 

1125. 

0.4 

WSELK 
AL03 
XNL 
[TR[AL 

o.o 
198. 

0.040 
l 

EG 
ACH 
XNCH 
roe 

735.38 
2639. 
0.035 

0 

FLOW D[STRIBUTIDN FOR SECND 207985.00 CWSEL 

STA 106. L 70. 210. 276. 595. 
PER 0 0.2 1.3 0.3 89.l 0.4 

AREA 35.3 142.8 20.0 26 39.2 21.9 
VEL o.3 0.5 a.a 1.e 1.0 

*SECNO 209110.000 
209110.00 10.03 735.43 o.o o.o 735.45 

5300. 295. 4992. 13. 587. 4599. 

l TARGET 
0.02 0.04 

206D. 
0.037 

44. 
0.040 

0 

735.19 

a.a 

-500.000 
0.01 
307. 

724.80 
690.96 

;,::h .,.'· 117 i. • 

.t' . .' ~. " 
1·; . ·-

(' _,. 

t TARGET -460.000 
c.02 0.09 o.oo 

58. 233'3. 344. 
0.040 0 .C:l 7 725.40 

0 o.o 677.16 

735.28 

HV HL OLOSS 
AROB VOL THA 
XNR WTN ELM[N 
ICO'-IT CORAR TOPWIO 

a.as 0.01 0.01 
671. 2445. 363. 

0.040 0.036 725.40 
0 o.o 830. 16 

735.33 

600. 666. 766. 
4,;0 3.3 l .2 

236.L 247-.8 134.2 
0.9 o. 7. 0.5 

0.02 0.01 o.oo 
32. 2558. 384. 

730.?0 
730.7() 

500.00 
1256.74 

731 • 50 
731.00 

460.00 
1137.16 

BANI( ELEV 
LEFT/R[GHT 

SSTA 
ENDST 

730.70 
730.70 

105.90 
936.07 

·- --- -· -

860. 900. 936. I , , 
-,:: cn,wt,,'.Ji,(l --, -~. 

0.1 o.o 
25.l ·- 5;9 
0.3 0.1 

.. -· --- - - - -· 

730.50 
730.50 

• 
• 
• 

I.._ • 
• 
• 
• 
• 
• 
• 
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**************C*******************************O*** 
HEC2 RELEASE DATED NOV 76 UP1~TED AUGL977 
ERROR CORR - 01102 
MOQ[FICATIO~ - 50,51,52,53 

**********************************************=*** 

~OTE- ASTERISK O AT LE?T OF CROSS-SECTIO~ NU'13E~ I~DICAT~S MESSAGE IN su~~ARY OF ERRORS LIS! 

PINE RIVER 

SUM~ARY PR[NTOUT TABLE 150 

SECNJ 

177360.0GO 
117360.000 
177360.000 
117360.000 

117410.000 
177410.000 
177410.000 
177410.000 

177411 ■ 000 

177411 ■ 000 

177411 ■ 000 

177411.000 

177460.000 
177460.000 
177460.000 
177460.000 

178910.000 
178910 ■ 000 
178910 ■ 000 

178910.000 

100110.000 
180110.000 
1ao110.ooo 
180110.000 

180660.000 
180660.000 
180660.000 
180660.000 

180661.000 
180661 ■ 000 
180661 ■ 000 

180661.000 

XLCH 

o.J 
o.o 
o.o 
o.o 

10.00 
10.00 
10.00 
10.00 

40.00 
40.00 
40.00 
40.00 

200.00 
200.00 
200.00 
200.JO 

1350 • .JO 
1350.00 
1350.00 
1350.00 

1300.00 
1100.00 
1300.00 
1300.00 

400.00 
400.00 
400.00 
400.00 

20.00 
20.00 
20.00 
20.00 

ELTR!) 

o.o 
o.o 
OoO 
o.o 

a.a 
a.a 
a.a 
a.a 

725.40 
725.40 
725.1t0 
725.40 

a.a 
o.o 
a.a 
a.a 

a.a 
a.a 
a.a 
o.o 

a.a 
a.a 
a.a 
a.a 

o.o 
a.a 
a.a 
a.a 

724 ■ 50 

724 ■ 50 

724.50 
724 ■ 50 

ELLC 

a.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

121.00 
721.80 
721.80 
721.80 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o· 
0. :J 

o.o 
o.o 
o.o 

·o.o 

724 ■ 80 

·124.80 
724 ■ 80 

724.80 

l:L'HN 

708-40 
1706.40 
;roa.4 □ 
"708.40 

709.00 
. ·109. oc 
"109. 00 
109.00 

709.00 
709.00 
709.00 
709.00 

- '709.40 
709.40 
709.40 
709.40 

711 ■ 40 
- 71 l. 40 

·111 ■ 40 
711.40 

706.60 
706.60 
706.60 
706.60 

714.20 
714-20 
714 ■ 20 
·714;20 

714.20 
714.20 
714.20 
714 ■ 20 

,:; 

29,i;o. ::o 
4580.00 
53,00.:>0 
7li0.JO 

2990.:JO 
4580.00 
5300.'JO 
1110.00 

2990.00 
4580.00 
530J.OO 
711:l.OO 

2990.00 
458:J.OO 
5300.00 
7110.00 

2990.00 
4580~00. 
5300.00 
7110.00 

2990.00 
4580.00 
5300.00 
7110.:JO 

2990.00 
4580.00 
5300.00 
7110.00. 

2'190.00 
4580.00 
5300.00 
7110.00 

CWSEL 

721.27 
?21.79 
722.00 
722.50 

121.21 
721.66 
721.84 
122.22 

721.22 
122.11 
722.55 
723 ■ 69 

721 ■ 51. 

722.72 
723.24 

. 724.69 

721.55 
722.78 
723.30 
724.76 

721.60 
722 ■ 84 

723.37 
724.83 

721.40 
722.53 
723.00 
724. 34 

721 .45 
722.61 
723.09 
724.40 

CRU,S 

o.o 
c,.o 
o.o 
o.o 

o.o 
(). 0 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

·ci.o 
o.o 
Cl ■ 0 

Cl.0 

o.o 
·o. o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

EG 

721.37 
722.~0 
122.21 
722.93 

721.43 
722.14 
722.45 
723.24 

721 .. 44 
722 .. 60 
723.08 
724 .. 47 

. 721. .• 52 
722,. 74 
723,.26 
724,. 72 

721,.56 
722,. 80. 
7 23,. 32 
724,. 78 

721,.61 
722,. 87 
723,. 41 
7 24,. 87 

721.. 93 
723,.36 
723,.96 
725,.54 

72 l ·• 96 
7231~41 
724,. 03 
725,.58 

l0K*S VCH 

2.10 ?.54 
4 ■ 45 J.67 
5.54 4 ■ 15 

8.41 5.27 

5.00 3.78 
10.12 5.52 
12.84 6.28 
20.55 3.10 

4.99 3.78 
8.65 5.24 

10.34 5.85 
13.61 7.08 

7J.z8· - - · cl.a, 
0.41 1.14 
0.45 1.24 
o. 45 -1. 3,9 

0.12 o.85 
- 0.45 1.11 

·o.5o 1.2:0 
0.54 l.3,6 

o.52 1.12 
o. 70 1. 4.5 

-· cr.-7 5· l • 5,7 
o.;19 1.16 

AREA 

117&. □ 6 

1248.86 
1273.26 
1348.26 

791.0l 
829 ■ 93 

844 ■ 59 

877.55 

791.l~i 
873.39 
906.51 
1004 ■ 3ll 

- 3445.59 
4050.5<, 
4381.0;• 
5567.70 

3692.82 
4485.36 
4857.63 
6007.51 

2676.81 
3265.88 
3563.85 
4582.66 

22~44 .. -'5;,a;2· - · 514 ■ 18 

626.65 
673.89 

2 7 ■ 82 
29.53 
29.83- --

21.86 
25;'77_ -
28.28 
29.25 

7. 3, l 
7 • 816 
'8. 7'9" 

5 .1·1 
- ,.22 

7.16 
8.14 

808.45 

518.32 
634.22 
683.05 
813.52 

.OLK 

1973.26 
2170.98 
2252oc3 
2451.16 

1337.00 
1439.45 
1479.00 
15&8.52 

1338.92 
1557.14 
1648.45 · 
1926 ■ 94 

5612,7T 
7171.17 
7919.96 

10443.93 

5323.12 
6822.43 
75,27.00 
9717.87 

4155.89 
5455.18 
&0&5.64 
7992.95 

631".lS·-
868.33 
975.32 

·1101 .76·-· 

639.44 
885.ZU 
996.55 

1314.63 

·• I 

ie 
I 

I, ,. 
I 

I ,. 
, . 
• 
• 
• 
• 
• 
·• 
• 
• 
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• • ., 
SECN:J XLCH cLTRJ cLLC EL '1I N Q CWSEL CRIWS EG l OK'-' S VCH AREA .OlK 

,. 
• 1807 lC.000 200.00 o.o o.::i, 706.5G 299::J. o:: 122.12 o.o 122.12 0 .. :2 0.62 491 ::J.60 86,]19. 84 • 180710.000 20::i.::io o.o a .. J1 706.50 4560.::JO 723.66 o.o 723.67 'J.16 0.00 5897.43 11326.56 

180710.000 200.00 o.o o.o, 106.50 5300.00 7 24. 3 t a.a 724.32 a.ta -o. 87 6331.34 12573 ■ 54 

• 180710.000 200.00 o.o o.c: 706.50 1110.00 725 • 93 o.o 725.95 0.20 1.00 7511.05 15991 ■ 22 • 
182150.000 130'.l.OO o.o O.G 708.60 2990.JO 122.13 v.o 722. ;_4 o. 14 o. 75 4081.38 79[6.59 

• 182160.000 130-J.OO o.o o.o 708.60 45B0.00 723.58 o. 0 72 3. 59 O.L9 o.95 4991.27 10647.07 • l82L60.000 1300.00 o.o o. J: 100.;;o 53CO.::JO 72'•· 33 o.o 724.34 0.20 l.03 5380.69 ll9 □,6.80 

182160.000 1300.00 o.J a.a 708.6G 1110.:,0 725.95 o.o 725.98 - 0.22 t. 18 6376.10 15321026 

• 184410.COO 2250.00 o.c OcaO 709.70 2990.CO 722 • 16 o.o 722.16 a.as 0.45 6599.45 13652.0l • 
184410.000 2250.00 o.J o.o 709.70 4580.CO 723.71 a.a 723.71 ·:J.06 '.l.59 7884.22 17977.21 

• 184410.000 2250.00 OcaD 0. 0 709.70 5300.CO 724.36 o.o 724.37 a.01 '.J.54 8508.94 19979.61 • 184410 .coo 2250.JO o.o o.o 10'1.10 7ll0.!JO 726.00 c.o 726.00 0.00 0.14 10287.43 255 □,5.34 

• 185660.000 1250.00 o.J o.o, 710.50 2990.00 122.12 o.c 122.22 3.93 2.44 1223.83 l5D8.49 • 185660.000 1250.:JO o. '.) o.o 7t0.&0 4580.00 723.66 o.o 7 2 3~ 7 8 3. 99 2.78 1655.48 2292.40 
185660.000 1250.JO a.J o.o 710.&0 5300.GO 724.32 o .. o 724.44 3. 93 2.38 1861.42 2674.46 

• 185660.000 1250.:JO o.:) o.o 710.SO 7110.00 725.95 o.: 726.08 3.40 2.97 2683.36 3857.61 • 
185662.000 300oJO o.o o.o 709.40 2990.00 722.20 o.o 722.40 5.:n 3.59 832.60 1327.31 

• 185662.000 300.:JO o.o o.o 709.40 458:J.OO 723.72 o.o 724.04 6.92 4.56 1004.40 1741.21 • 185662.000 300.00 o.o 0$0 709.40 ':>30:J.OO 724.35 o.o 724.73 1 • 51 4.92 1077.42 1925.93 
185662.000 300.00 o.o o~o 709.40 711:J.OO 725.93 o.o 726.41 a. 74 5.60 1263.86 2404. as· ;;. ' 

185663.000 50.00 735.30 731.70 709.40 2990.00 122.21 o.o 722.4l 5.04 3.58 834.53 1331.7'1 • 
185663.000 50.00 735.80 731.70 709.40 4580.:JO 723.73 o.o 724.05 6.90 4.56 1005.14 1743.03 

• 185663.000 50.00 735.80 731.70 709.40 5300.00 724.37 o.o 724.74 7.53 4.91 1079.47 1931.17 • 185663.000 50.00 735.80 731.70 709.40 711::J.:JO 725.95 o.o 726.44 8.70 5.59 1271.78 2410.48 

• 186160.000 30.00 a.a o.o 709.40 2990.00 722.23 o.o 722.42 5.01 3.58 836.18 1335.61 • 186160.000 30.00 o.o o.o 709.40 4580.00 723.75 o.o 724.07 6.86 4.55 1007.50 1748.94 
186160.000 30.00 o.o o.o 709.40 5300.00 724.39 o.o · 724. 77 ··7·.4t1 4.90 1082.12 1937.97 

• 186160.000 30.00 o.o o.o 709.40 7110.00 725.98 o.o 726.46 8.65 5.58 1275.ll 2416.89 tt 
186161.0iJO 50.00 735.80 731.80 709~40 2990.00 722. 23 o.o 72 2. 43 5·.00· ·3. 57 837.06 1337.65 

• 186161.000 50.00 735.80 731.80 709.40 4580.00 723.77 o.o 724.09 6. 82 4. 54 1009.33 1753.52 tt 186161.000 50.00 735.80 731.80 709.40 5300.00 724.41 o.o 72 4. 78 1.43 4.89 1084.37 1943.75 
186161.000 50.00 735.80 731.80 . 709.40 1110.00 726.00 o.o 726.48 a; 61 - - 5.56 1278.39 2423.21 

• 186210.000 150.00 o.o o.o 714.60 2990.00 7 22 • 30 o.o 722.55 8.32 4.10 777.49 1036.34 tt 
186210.000 150.00 o.o o.o 714.60 . 4580. 00 723.-88 o.o 724.20 8.45 4;73 1184.03 1575.T5 

• 186210.000 150.00 o. '.J o.o 714.60 5300.00 724.60 o.o 724.91 7.67 4.75 Ut57.99 1914.01 • 186210.000 150.00 o.o o.o 714.50 1110.00 726.41 a.a 726.65 5.41 4.47 2370.29 3057.28 

• 187460.000 1200.00 o.o o.o 710.40 2990.00 722.87 o.o 722.89 1.23 1.04 2.887.74 2691.03 • 187460.000 1200.00 o.o o.o 710.40 4580.00 724.52 o.o 724.54 l. 2 l 1.11 3924.94 4155.12 
1200.00 o.o o.o 710.40 5300.00 125:.21 

----
o.o 725.23 -·•r. r'T ··- ·r~2l. 4386.94 4854.02 187460.000 

• 187460.000 1200.00 Oo''.l o.o 710040 1110.00 726.90 o.o 726.93 l • 11 1.28 5698.[2 6761.09 • 
189960.000 2400.00 o •. J o.o 715.00 2990.00 723-25 o.o 723.27 -2.13 .. y; 21 2•'t63.60 2048.73 

• 189960.000 2400000 o.o a.a 715.00 4580.00 724-89 o.o 724.92 2.10 1.42 3.298.44 3161.44 • 189960.000 2400.00 o.o o.o 715.00 5300.00 725.57 o.o 72 5. 61 2.04 l. 48 3685.73 3707.68 ,, 
.. .. 

715.60 1110.00 727-23 o. 0 .. 121.21 --(.!35-- •-- -f.59· 4693.[8 189960.000 2400.00 o.o o.o 5228.43 

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

• • 



I • - - - -- - - ---- -- ---- -----·-- --, .• 
•· • SEG-JO XLCH ELTRD ELLC EL ''.IN C CWSEL CRIWS EG IOK~,5 VCH AREA .OlK 

• 191035.000 lJCO.JO J. 0 DoO 715.20 2990.00 7 2 3. ,,2 o.o 7 2 3. 44 1.39 1.21 2629.28 253404) • 19100 5.ooo IOCO.DO 0 • J J. 0 715 • 2.:: 4580.00 725.04 o.o 725.::7 l. 13 l • 32 3863.93 4311.13 
191035.000 1000.)0 o.o o.o 715.ZC 5300.00 725. 72 o.o 725.75 T. 04-- ··1. 36 4423.69 5195.87 • 191085.000 1000.00 o.o o.o 715.20 7llJ.OO 727.36 o.o 727.39 0.01 l .42 5860.99 7641.83 • 
192210.000 l:J00.00 J.D (). '.) 7ii3.50 2990.0:) 723.64 o.o 723.68 5 .. JO 1.57 1928.95 1337-34 • 192210.000 1000.0::i o.o c.o 713.50 4530.0Cl 725.21 o.o 725.25 3.46 1.51 3084.73 24&3.03 • 192210.000 lOOJ.00 J<l)J o.o 7 ~ 3. 50 530::l.OO 725.68 o.o 725.91 3.04 •• 50 3583.19 3038.81 
192210.000 l:JOJ.00 O.J o.o 713.50 711'.).00 727.49 o.o 72 7 .·52 "2.32 · -- r~so 4813.&1 46!>4-90 • • 195585.000 3375.00 o.J o.o 715.10 2990.00 725.66 o.o 725.85 8.36 3.79 1168.93 1033.89 
195585.000 3375.00 c.J O.J 715.10 4580.00 726.36 a.a 727.!2 9. 90 - 4-_ 55 1601.55 14:,3.26 • 195585.000 3375.DO o.o o.o 715.10 5300.:::0 727.38 0. Cl 727.66 10.01 4.78 1798.60 1675-47 • 195565.000 3375.C>C o.o 0.) 715.10 71:.0.'.lO 12 8. 69 o.o 12 8. 99 9.72 5.16 2313.36 22!!0.98 

• 196440. 000 500.DO o.o o.o 112.ao 2990.CO 725.93 o.o 726.21 4.95 4.26 795.73 1344.45 • 196440.000 501.JO o. □ OoO 712.80 t,590 • .JO 727,IB o.o 1210 ~3 7 a.!. 5 5.55 1C83o',2 1712.9:> 
196440.000 500.00 o.J o.o 712.GC 5300.00 121.11 o.o 728.21 1.1c; 5.97 1225.90 1899.0d • 196440.000 500.00 o.o o.o 712.80 1110.00 728.99 v.o 729.60 8. 52 6.74 1582.02 2421.07 • 
196510.000 280.'.JO o.o J.O 713.&0 2990.0D 726.03 o.o 72'oo45 7.57 5.21 573.59 1086.96 ~· 196510.000 280.00 o.o c.o 713.80 4580.00 727.29 O. Cl 12 8. 02 ll.Cl2 b.89 664.74 1379.67 • 196510.000 280.00 J.O o.o 713.90 5300.00 727.79 0. Cl 12 8. 68 12 .43 7.56 701.18 15J3.18 
196510.000 280.00 J. 0 o.o 7l 3 • !!O 711Q.OO 728.97 o.o 73 □.24 15.47 ·9 .03 787.05 1807.86 

• 196511.000 40.00 735.00 7 32 • 20 713.RO 299'.J.OO 726.J5 a.a 72':>.47 7.50 5.20 575.25 1092.09 • 
196511.000 40.00 735.00 732.20 713.80 4580.00 727.34 o.o 72 8.07 - ro.1n - - ---6-.-8-S- 668.43 1392 ... 01 

• 196511.000 40.00 735.00 7 32 • 20 713.80 5300.00 727.86 o.o 728.73 12.16 7.51 706.05 1519.95 .1. 
196511.000 40.00 735.00 732.20 713.80 7110.00 729.09 o.o 730.33 14.97 8. 94 795.22 1837-81 . ' 

• 196560.000 100.00 o.o o.o 714.50 299:).00 726.36 o.o 726.58 4.07 3.79 820.49 1481-33 .,. 
196560.000 100.00 o.o O.Cl 714.50 4580.00 72 7 • 90 o.o 728.25 5.48 4.86 995.57 1956.90 
196560.000 100.00 o.o o.o 714. 50 5300.00 728.54 o.o· 12 8. 95 - 5.9T 5.26 1072.82 2176.81 

• 196560.000 100.00 o.:i o.o 714.50 7[10.00 730.10 o.o 730.64 6.61 6.05 1270.23 2764-44 ,,. 
I 

198285.000 1100.00 o.o o.o· 716.20 2990.00 726.91 o.o 725.99 1.49 · · ?.30 1297.26 2452.34 

• 198285.000 1700.00 o.o 0 • Cl 716.20 4580.00 728.66 o.o 728. 79 l • 91 2.90 1578.42 33l5.04 • 198285.000 1100.00 o. □ o.o 716.20 5300.JO 729.38 o.o 729.53 2.05 3.13 1702.15 3704.29 I 
198285.000 1700.00 o.o o.o 716.20 7110.00 731.09 o.o 731.2a-···-----z.2-z---- -3~53- 2183.92 4774.71 ·, 

I • 199035.000 750.00 o.o o.o 716.30 2990.00 727.03 o.o 727.25 6.55 4.19 949.48 1168.68 :• 
I 

199035.000 750.00 o.o o.o 716.30 4580.00 728.83 o.o 729.04 5. 33 4.33 1444.65 1984.03 I 

• 199035.000 750.00 o.o o.o 716.30 5300.00 729.57 o.o 729. 78 4.91 4.36 1658.34 2390.78 ie 199035.000 750.00 o.o o.o 716.30 7110.00 731.30 o.o 7 31 • 50 4. ll 4.41 2174.55 3505.56 
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207985.000 1125-00 o.o o.o 725.40 2990.00 133.83 o.o 733,. 85 o.,,· 1. 3,3 2437.96 . 3413.22 

• 207985.000 1125 ■ 00 a.a o.o 725.40 4580.00 734.81 o.o 734,.85 1.05 1. 70 3092.59 4469.87 • 207985.000 1125.oo o.o o.o '725.40 5300.00 73,5. 33 o.o 735,.38 1 .06 1. 79 3509.38 5136.64 
207985.000 1125.00 a.a o.o '725.40 7110.00 736.88 . o.o 736,.92 0.89 1~83 4929.18 7 556 .34' 

• 2IJ9110.000 1125-00 o.o o.o 725.40 2990.00 733.89 o.o 733 .• 90 0.25 0.11 4082.0l 5964.25 • 
209110.0::JO 1125.00 o.o o.o 725.40 4580.00 734-91 o.o 734 .. 92 o.- 36 ·1.01 4820. 3~, 7622.34 

• 209110.000 1125.00 a.a a.a 725.40 5300.00 735.43 o.o 735,.45 0.38 l .09 5218-42' 855'l.8Q • 209110.000 1125.00 o.o o.o 725.40 7110.00 736.96 o.o 736 .. 99 0.37 1.20 6454.93 11636.48 ,, 
- ----- ---- - -

~1 

• ,. 
- ------

• • --------- -· ,,I 

• "1. 
:1 ·---- - - - --·- -~-----· ----- -
·' " • .i • 

---------- --- - - - - - ---------~ - -- ~- -· ------- ·- -- } 

• • 



: • - -- • 
• ·• PINE RIVER 

.. ---· 
ii • SU~MARY ?R:~TO~T Ta3LE i. 50 ,1,. 

I 
I 

I • SECNO Q CL·ISEL DI F\•J SP DIFl·/SX DIFKl-!S TOP\•,Iw XLCH •• 
177360.000 2990.00 121.21 o.o o.o a. :i [~10.00 o.o • 177360 .. 000 4580.00 72 l • 79 0.,52 o.o o.o 1t,o.oo a.a • 177360.000 5300.:JO 722.00 '.l • 21 o.o o. '.) [40.00 a.a 
177360.000 7llOoGO 722.50 0.'50 a.a· o.c- 140.00 o. 0 ·- - - -- ---

• • 177410.000 2990.00 121.21 o.o -0.06 o.o 86.00 10.00 
177410.000 4580.00 721.56 c.i:,5 -o.:.3 o.o 8 !>. QC 10.00 • 177410.000 5300.00 121.g4 0.11 -0.16 o.o 86.QO 1a.oo '• 177410.000 7ll0o00 122.22 0.38 -.J.29 o.o 86.::lC :.J.,,00 I 

• 177411.000 2990.00 7 2 l • 22 o.o 0.01 o.o 86.'.JO 40.00 • 177411.000 4580000 722 • ~ 7 0.95 0.51 :) ,:, 0 e,; • .::o 40,'.JO 
177411.000 5300.00 722.55 Oo38 0.12 o.o 96 • .::0 40.00 

• 177411.000 1110.00 723.69 1.13 l .47 ·J.O 860,00 40.CO • 
177460.000 2990.00 72lo5l o.o 0.29 a.a 454.41 200.00 ;. 177460.000 4580.00 122.12 1.21 0.55 o. J 590.37 200.00 • 177460.000 5300.00 723.24 0. 52 0.68 o.o 689.70 200.00 
177460 .. 000 1t10 .. oo 724.69 1.45 1.00 o.o 906.25 200.00 ·• 178910.000 2990.JO 721.55 o.o 0.04 o.o 596.29 l350.00 • 
178910.000 4580.00 722.78 1.23 0.06 o.o 692.09 1350.00 

• 178910.000 5300.00 72 3 • 30 o.s2 0.01 o.o 732.98 1350.00 • 178910.000 1110.00 724.76 1.45 0.01 o.o 851.83 1350.00 

• 180110.000 2990.00 721.60 o.o 0.05 o.o 407.83 1300.00 ' .• 180110.000 4580.00 722.84 1.25 0.06 o.o 536.70 1300.00 
180110.000 5300.00 723-37 0.53 o.o, o.o 591.29 1300~00 

• l80ll0o000 1110.00 724.83 1.46 0.01 o.o 804.74 1300.00 
•• 

180660.000 2990.00 721.40 o.o -o. 19 a.a 100.05 400.00 

• 180660.000 4580.00 722.53 lol2 -0.31 o.o 100.05 400.00 • 180660.000 5300.00 723.00 0.47 -0.37 o.o 100.05 400.00 
180660.000 7llO.OO 724.34 1.34 -0.48 o.o 100.05 400.00 

• 180661.000 2990.00 721.45 o.o 0.04 o.o 100.05 20.00 
,li. 

180661.000 4580.00 722.61 1. 16. ·o.oa o.o 100.05 20.00 

• 180661.000 5300.00 723.09 0.49 0.09 o. o 100.os 20.00 • 180661.000 1110.00 724.40 1. 30 o.os o.o 100.05 20.00 
-- -- ----- -· - . 

1ao110.ooo 2990.00 722 .12 o.o 0.67 o.o 623.61 200.00 
;:1 ., ",. 180710.000 4580.00 723.66 lo54 1.05 o.o 660.39 200.00 

180710.000 5300.00 724.31 o.65 1. 21 o.o 675.93 200.00 
" •• 180710.000 7110.00 725.93 lo63 1.54 o.o 784.08 200.00 I . 
,: . 

182160.000 2990.00 722.13 o.o a.oz o.o 585.41 1300.00 

• 182160.000 4580.00 723.68 1.54 0.02 o.o 595.68 1300.00 
111

1
-182160.000 5300.00 724.33 0.65 0.02 o.o 600.02 1300.00 

182160.000 7l L0.00 725.95 1.63--· 0.02 o.o 120.22 1300.00 -- - -- ·- ---•- - -::I •: 184410.000 2990.00 722.16 o.o 0.02 o.o 770.80 2250.00 :• 
' [ .55- . 0.03 o.o 916.04 2250.00 - ·--- --- ~-- --· -- - -- - - - _y 

184410.000 4580.00 7 2 3. 71 
.. 

• 184410,000 5300.00 724.36 o.65 0.04 o.o 993.53 2250.00 • 1844[0.000 1110.00 726.00 lo63 0.04 o.o 1186.55 2250.00 



. i 

• • 
• SECNO Q C~JSEL DIF,JSP DIF..JSX O[FK 1.~S TOP~ll D XLCH • 
• 185660.000 299J.OO 122.12 o.o -'.:1.03 J.O 263.76 125J.OO • 185660.000 4580.00 723.56 1.54 -0.04 J.O 30D.39 125J.OO 

185660.000 5300.00 724.32 0.65 -0.05 o.o 345.53 1250.0G 

• 185660.000 11to.oo 725 • 95 1.63 -0.05 J.J 697.24 1250.JO • 185662.000 2990.00 122.20 J.o o.oa 0. '.) 108.34 3CO.OO 

• 185662.000 4560.00 723.72 t. 52 0.05 o.J U5.29 300.CO • 185662.000 5300.JO .,24.35 0.1:,3 o.~4 O.'.} H 7.92 300.CO 
185662.000 1110.00 725.93 1. 58 -o.c2 o.:> 126.95 300.00 

• 185663.000 2990.00 122.21 o.o 0.01 o.o 108.92 so.co • 185663.000 4580.00 723.73 l • 52 o.c1 O.J 115-31 so.co 

• 185663.000 5300.00 724. 37 0.64 0.02 o.o l 17 .99 so.co • 185663.000 1110.00 725.95 L.58 0.02 o.o 127.25 50.00 

• 186160.000 2990.00 722.23 o.o 0.02 o.o 108.98 30.00 • 186160.000 4580.00 723.75 1.53 0.02 Oo'l 115.40 30.00 
186160.000 5300.00 724-39 0.64 0.02 o.o ll8.C9 3J.oo 

• 186160.000 1110.00 725.98 l • 59 0.03 o.o 127 • 59 3 :i. 00 :. 
186161.000 2990.00 122.23 o.o O.O l J.O 109.Jl 5J.OO 

• 186161.000 4560.00 723.77 1.53 o.:Jl o. J 115.47 50.00 • 186161.000 5300.00 724.41 0.64 0.02 o. J 118. l 7 50.00 
185161.000 1110.00 726.00 1.59 0.02 o.:, i27.93 50.00 ~- 186210.000 2990~00 722.30 o.o 0.01 0. J 179.64 l 5 o. 00 • 186210.000 4580.00 723.88 1.58 o. 11 o.o 339.07 150.00 

• 186210.000 5300.00 724.60 o. 72 0.19 o.o 413.16 150.00 ,. 
186210.000 1110.00 726.41 1.01 0.4 l o.o 582.67 150.00 

• 187460.000 2990.00 722.87 o.o o.57 o.o 610.90 1200.00 ,. 
187460.000 4580.00 724.52 1.&5 0.64 o.o 649.64 1200.00 
187460.000 5300.00 725.21 o.7o 0.61 o.o 690.37 - 1200.00 

• 187460.000 1110.00 726.90 1.69 0.49 o.o 863.92 1200.00 • 189960.000 2990.00 723-25 o.o 0.38 o.o 451.34 <!400.00 

• 189960.000 4580.00 724. 89 1.&4 0.37 o.o 558.67 2400.00 • 189960.000 5300.00 725.57 o.&9 0.36 o.o 568. 10 2400.00 
189960.000 1110.00 727.23 l .66 0.33 o.o 662.04 2400.;oo 

• 191085.000 2990.00 7 23. 42 o.o 0.11 o.o 727.32 1000.00 • 191085.000 4580.00 725-04 1 • 62 0.16 o.o 803.33 1000.00 - --- ----

• 191085.000 5300.00 725.72 0.68 0.15 o.o 635.52 1000.00 
◄I 191085.000 7110.00 72 7. 36 1.64 0.13 o.o 912.98 1000.00 -- ---- --------- ,. 

• 192210.000 2990.00 723.64 o.o 0.23 o.o 725.28 1000.00 ., 41 
192210.000 4580.00 725.21 1.57 0.11 o.o 141.:n 1000.00 
192210.000 5300.00 725.88 0066 0.16· o.o 756.70 1000.00 

-·. - - - --- - - ·-- ---- -

• 192210.000 1110.00 72 7. 49 l 06 l 0.13 o.o 779.33 1000.00 • 
" 195585.000 2990.00 725.66 o.o 2 .O-l o.o 

)1 - ------ ----------- --345.67 3375.00 
" •· 195585.000 4580.00 726.86 l • 21 t.65 o.o 371.85 3375.00 ·• I' 195585.000 5300.00 727.38 o.52 1.s1 o.o 383.17 3375.00 

195585.000 7110.00 728.69 1.30 1.20 3375.QO 
._,, __ - ---- -- -

o.o 399.96 

• • •• - - - --- - - - - -- - - -- ----- - -- -- ) 

• • 



I ., --------
--. -· 

•• tt 
SECNO ~ C',JSH. DIFt·lS? DIF.!SX DIFKHS TOP~/ID XL(H ~ 

•• 196440.000 2990.00 725093 a.a C.2€1 o.o L53.20 500.00 4t 
196440.000 4580.00 727.18 1.25 '.). 32' o.J 212.09 500.0C 
196440.000 5300.00 72 7. 71 o.52 0.32 o.c 2?5.55 -soo.oc - ~ - ~· . 

• 196440.000 1110.ao 72 8. 99 1.28 0.3C: o.o 282.57 500.00 . 4t 
196510.000 2')90.00 726.03 o.o 0.10 o.o 72.38 280.00 • 196510.000 4580.00 121.;29 1. 26 Q. lCI o.o 72. 38 280.00 4t 
196510.000 5300.00 727.79 o.5o o.oa1 o.o 72.38 280.00 
196510.000 1110.00 728.97 lo L 9 -0.01 o.o ?2.38 200.·oo - --- -

• 196511.000 2990.00 725.05 a.a OoC21 o. 0 12.3e 40.00 
4t 

196511.000 4580.00 727.34 1.29 On05i o.o 72.38 40.CO • 196511.000 5300.00 727.166 o.52 0.07' J.O 72. 38 40oCO 4t 196511.000 7110.00 ,2:,.09 1.23 0.11 J.D 72.38 40.'JO 

• 196560.000 2990.00 72S.36 o.o 0.32 o.o 109.78 100.00 4t 196560.000 458'J.OO 727. 90 L.53 0.56 o.o lt8.32 100.00 
196560.000 5300.00 728.:54 Oob4 0.68, o.o 121.89 i.00.,00 • 196560.000 7110.00 730.~0 L. 56 1.01 o.o 131.06 too.oo 4t 
198285.000 2990.00 726.91 o.o 0.54 o.o 156.70 1,oa.00 ~· 198285.000 4580.00 728.66 1.75 0.76 o.o 167.47 1700.00 tt 198285.000 5300.00 729.38 0.12 o. 84· 0,0 175.61 1700.00 

" 198285.000 7110.clO 73 L .09 L. 7 L J. Sl9 0.Q 385.19 l?OD.OC :• ;~ 19'}035.000 2990.'.)0 727.03 o.o 0.12 o.o 255.78 75J.OO tt 
, 
•· 199035.000 4580.00 123.a3 1.80 0.18 o.o 285.51 ?50.00 

" • 199035.000 5300.00 729.'57 0.14 0.1g, o.o 293.94 750.00 tt 199035.000 1110.00 731.30 L.73 0.21 o.o 300.00 750.00 

• 199735.000 2990.00 727.•+3 o.o 0.40 o.o 199.93 72 5. 00 tt 199735.000 4580.00 729.17 1.74 0.34. o.o 250.00 725.00 
199735.000 5300.00 729.B8 0~71 o.31 o.o 250.00 725.00 

• L 99735 .,000 1110.00 731.'55 1.67 0.25, o.o 250.00 725.00 ;_ tt 
199736.,000 2990.00 121.:11 o.o -0.05, o.o 250.00 20;00 ,. • 199736.000 4580.00 729.LL L. 73 -0.06, o.o 250.00 20.00 tt 199736.000 5300.00 729.Bl 0.11 -0.06 o.o 250.00 20.00 
199736.000 1110.00 73l. 4!t-9 L .6 7 ·:..0.06, o.o 250.00 20.00 - - -- --- - - --

• 199785.000 2990.00 727.37 o.o -o.oo 0.J 250.00 1.00 :, tt 
199785.000 4580.00 729.16 L.79 0.05, o.o 250.00 . 1.00 

• 199785.000 5300.00 729.138 o.73 0.06, o.o 250.00 1.00 tt 199785.000 1110.00 731.157 L .69 0.08 o.o 250.00 1.00 
I 

•!-
I ,. 
I . , 
I • 

-- --- --- - --- -----
---- --- I 

I~! I 

199786.000 2990.00 727.38 o.o 0.01 o.o 250.00 5.00 
'1 tt 199786.000 4580.00 729.17 I• 79 0.01 o.o 250.00 5. 00 

199786.000 5300.00 729.139 
-

0.12 0.01 o.o. 250.00. 5~ oo· - --- ·--- -

199786.000 1110.00 731.'58 Lo69 0.01 o.o 250.00 5.00 ;_ tt 
I .-•: 
I 

·0.01 - 250.00 - - --- - - --- "' 199787.000 2990.00 727.39 o.o o.o 1;00· - -

;i •-199787.000 4580.00 729.14 Lo75 -0.03 o.o 250.00 1.00 
199787.000 5300.00 129.a5 0.12 -0.04 o.o 250.00 1. 00 
i99787.000 1110.00 731.'53 L .6 7 -0.05 o~o 250.00 1.00 ., 

. ' e1· 
I -: ·-" -- . --··· -- - -----~-~ - --- --· - -- __ 'j 

• 41• 
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• 
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• 
• 
• 
• 
• 
• 
•· 
• 1,, . ,, 
• 
• 

SEC!\JD 

199835.000 
199835.COO 
19'Jil35.000 
199635.000 

200860.000 
20'.}860.000 
20086C.OOO 
200800.0JO 

200910.000 
20091CieOJO 
200910.000 
200910.0'.lO 

;,nnq 1 1 -nnn 
2009lle000 
200911.000 
200911.000 

200960.000 
200960.000 
200960.000 
200960.000 

201460.000 
201460.000 
201460.000 
201460.000 

201510.000 
201s10.ooo 
201510.000 
201510.000 

201511.000 
20i5li.OOO 
201511.000 
201511.000 

201560.000 
201560.000 
201560.000 
201560.000 

202435.000 
202435.000 
202435.000 
202435.000 

202465.000 
202485.000 
202485.000 
202485 ■ 000 

Q 

299,J.:::o 
45B0.00 
5300.00 
7 uo. '.)0 

2990.00 
458~.oo 
530G.OC 
711Q.OO 

2'l90oOC 
4580.00 
530Q.OO 
711Q.OO 

2990~00 
458'.l.OO 
530u.OO 
7110.00 

2990.00 
4580.00 
5300.00 
711:J.OJ 

2990.00 
4580.00 
5300.00 
1110.00 

2990.00 
4580.00 
5300.00 
7110.00 

2990.00 
4580.00 
5300.JO 
1110.00 

2990.00 
4580.00 
5300.00 
7 Ll0.00 

2990.00 
4580.00 
5300.00 
1110.00 

2990.00 
4580.00 
5300.00 
7110.00 

C'.,SEL 

727u49 
729.2b 
729.98 
731.!>7 

121.::,4 
729.40 
730.12 
731.30 

727 .. 68 
729.43 
730.13 
731.79 

727.95 
730.16 
730.63 
732.20 

728.09 
730.37 
731.05 
732.43 

726.)9 
730.34 
131.00 
732. 36 

728.24 
730.47 
731.14 
732.47 

728.3b 
730.95 
731.83 
733.63 

728.43 
731006 
731.96 
733.84 

728.66 
731.30 
732.22 
734.13 

728.69 
731.30 
732.21 
734.07 

DIF'-151' 

o.o 
1.11 
0.12 
l.&9 

o.o 
lo 7b 
0.12 
l .08 

n " U• _, 

1. 75 
0.69 
l .67 

o.o 
2.21 
Q.bb 
1.38 

o.o 
2.28 
0.68 
1.38 

o.o 
2.25 
0.67 
lo36 

o.o 
2.24 
0.66 
1.33 

o.o 
~ en 
t;.. :J"-1 

o.s8 
1.,9 

o.o 
2.63 
0.90 
1.87 

o.o 
2.65 
0.92· 
1. 91 

o.o . 
2.61 
o.9o 
(.;61 

DIFc-JSX 

0.10 
o. 12 
o. t3 
o. tt, 

0.16 
0.15 
0, 14 
0.12 

n n,. 
UO-V"'t' 

0.03 
0.01 

-o.oo 

0.26 
0.73 
0.70 
0.41 

0.1,; 
0.21 
0.22 
0.22 

o.oo 
-0.03 
-0.05 
-0.01 

O.l5 
0.14 
0.13 
0.11 

o. 12 
n , o 
u ...... o 

o. 70 
. 1.16 

0.01 
O. l l 
0.13 
0.21 

0.23 
0.24 

. ·0.26 
0.30 

0.03 
-o.oo 
-0.02 
_:b. 06 

OIFKwS 

c.o 
o.o 
JoO 
o.o 

0.'.) 
o.o 
o.o 
o.o 
n n .,.u 
o.o 
OQIO 
o. 0 

o.o 
c.o 
:J.O 
O.J 

·).□ 

o.J 
cJ.O 
0.(j 

o.o 
o.o 
o.o 
o.o 

::i.o 
o.o 
o.o 
o.o 

o.o 
n n 
U ■ U 

o.a 
o.o 

o.o 
o.o 
a.a 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
().; l) 

TOl'~ll D 

284.96 
360.00 
360.00 
360.00 

1l2.37 
297.72 
3 !. l • OC 
3tl.OO 

lllo26 
119.95 
350.00 
350.00 

112~5? 
362.22 
4~0<11:iO 
400.::JO 

164.57 
360.CO 
360.CO 
360.00 

107.21 
247.65 
283.87 
320.00 

89.00 
89.0C 
89.00 
89.00 

89.00 
89.00 
89.00 
69.00 

133.66 
134.89 
191.37 
200.00 

178.28 
216.17 
229.52 
257.20 

94.96. 
103. 33 
106.22 
l Ii. 2 l 

XLCH 

20,JO 
20.'}0 
20.JO 
20.00 

7CO.VO 
7CO.OO 
700.00 
700.00 

270.00 
210.00 
270.'.}0 
270.00 

60.i;OO 
60.00 
60 .. QO 
60.00 

1co.oo 
100.00 
100.00 
100.JO 

L85.00 
185.00 
185.00 
185.00 

280.00 
280.00 
280.00 
280.00 

14.00 
14.00 
14.00 
14.00 -

100.00 
100.00 
100.00 
100.00 

555.00 
555.00 
555.00 
555.00 

300. 00 .. 
300.00 
300.00 

. 300 .-oo-· 

• 
•• 
• 
• 
• . -
· I . -
• 
• 
• 

··• 
·• 
• 1 
• 1 

■ 
, . 
• 

, . 
• . , 

II '·. .. , 
. c' 

;:., . 
';, 

• 



• - --- -- _, ___ • 
,-• • SECND C C'·JSEL CIIF,iS? DIF';JSX DIFKl-1S TOP,JID XLCH 

• 202486.000 299D.OD 728.70 o.o O.Jl 0.0 95.0l 10.oc e 
202486.000 4580.00 731.20 2.50 -C.iO o.o :03.00 10.00 
202486.000 5300.00 733.22 2.J3 l. 02 o.o 109.49 .. ·10. 00 

e 202486.000 7ll0o00 735.27 2.04 L.l9 o.o l l 6. 04 10.00 e 
202535.000 2990.00 728.35 o.o O.L5 o.o 90.72 120.ao 

e 202535.000 4580.00 731.76 2.91 0.56 o.o l75.60 120. 00 1e 
202535.000 5300.00 733.43 l .67 0.20 a.a l71l.36 12::. ~o 
202535.000 7llJ.OO 735.58 2ol5 0.3l o.o 249.27 12 (). DO 

e 'e 
203l35.000 2990.00 729.03 o.o Ool8 o.o 91. 32 300.00 
20 3135. 000 4580.00 73t.92 2.90 O.l6 J.O 195.87 300.00 

e 203135.000 5300.00 733.57 1 • 64 O.l4 o.o l93.59 300.00 e 
203135.000 711J.OO 735. 72 2.16 O.l5 a.o 277.51 300.00 

e 203234.000 2'190.00 729.2l o.o 0.19 o.o 98.80 200.00 e 
20 32 34 • 000 4580.00 732.15 2.94 0.23 o.o 420.00 200.00 
203234.000 5300.00 733.80 L.65 0.24 o.o 42 o. 00 200.00 

e 203234.000 71LO.OO 736.02 2o2l 0.29 o.o 42 C. JO 200.00 e 
203235.000 2990.00 729o2l o.o 0,,00 o.o 98.60 10.00 

ce 203235.000 4580.JO 732.l4 2.93 -0.0l o.o 420.00 10.00 e 203235.000 5300.00 733.8l 1. 67 0.01 o.o 420.00 10.00 
203235.000 7Ll0.00 736.02 2. 2 l O.Ol o.o 420.00 l ~1. DO 

e 
203236.000 2990.00 129.z3 o.o 0.02 o.o 98.80 6~--00 e 
203236.000 4580.00 732.20 2.97 0.06 o.o 420.00 6~,- 00 

e 203236.000 5300.00 733.85 l .65 0.04 o.o 420.00 6~-- 00 -e 203236.000 7ll0.00 736.04 2ol9 0.02 o.o 420.00 6~,. 00 

e 203237.000 2990.00 729.24 o.o o.oo o.o 98.80 10.00 e 203237.000 4580.00 732.22 2.99 0.02 o.o 420.00 lGI. 00 ., 
203237.000 5300.00 733.!35 1.63 -o.oo o.o 420.00 lOl.00 ., 

e 203237.000 7llO.OO 736.04 2.19 -o.oo o.o 420.00 lOl.00 je 
203335.000 2990.00 729.34 o.o o. 10 o.o 130.65 150!.DO ... I 

e 203335.000 4580.00 732. 3l 2.97 0.09 o.o 368.10 150.00 'I 
203335.000 5300.00 733.90 1. 59 0.05 o.o 414.37 150!.00 :e 
203335.000 1110.00 736.08 2. ·1a 0.04 ·o.o 42 o. oo · . 150.00 - ------- ·,1 

,I 
e 203610.000 2990.00 729.36 o.o 0.03 o.o 102.00 230!.00 :e 

203610.000 4580.00 7:32.31 2.94 -o.oo o-.n 145.95 . 230.00 --- -- -- - ,i 
e 2036LO.OOO 5300.00 733.88 L.58 -0.02 o.o 29 3. l4 230I.OO :e 203610.000 7l 10.00 736.06 2.18 -0.02 o.o 450.00 2301.00 

' - - - ---------- -- -- ·-- .. -- - - --- 'i 1, 

el 203611.000 2990.00 729.37 o.o o.oo o.o 102.00 42.00 I I 
I 203611.000 4580.00 732.37 3.01 0.01 o.o 155.49 42:.00 1=,1e 

203611.000 5300.00 733.97 1.59 o.oa o.o 299. 35 '. 42.00 - . --- - ------ ---------

el, 2036ll.OOO 71LO.OO 736.14 2.18 0.08 o.o 450.00 42..00 :1e 
(- o.-o O.Ol o.o 103.00 ·13 • 00 ... ---- ---- ----- --- • I 

,, 203612.000 2990.00 729.38 ·--,,,1 

el=·: 203612.000 4580.00 732.39 3.01 0.01 o.o 103.00 13,. 00 ,1e 
2036l2.000 5300.00 733.97 1.58 o.oo o.o 300.58 13,. 00 

.. 

203612.000 1110.00 736.14 2.18 -0.00 o.o 450-.00 13. 00 - . ·-- - -- - - - - -- - I:: -
'!· 

e 
' 

1.1. 
, _I) ~ --· - . - - - - - -- - ----- - - - ~-

• • 



• 
• SECNO Q Cl-JSEL DIFWSP 0 IF 1·JS)( OIFKWS . , o 203613.oao 2990.00 733063 o.o 4.25 o. '.) 

203613.000 4580.00 734.49 0.86 2. 10 o.:i 
203613.0JO 5300.00 734.98 0.49 1 • .:> l o.o 

• 203613.000 1110.00 736.51 1.54 0.31 o.o 

203614.000 2990.00 733.6!1 o.o 0.05 o.o 

• 203614.000 4580.00 734. 59 0.91 0.10 o.o 
203614.000 5300,00 735.09 0.50 0.12 o.o 
203614.000 1110.00 736.63 1.54 0.12 o.o 

• 204485.000 2990.00 733.74 o.o o.o5 o.o 
204485.000 4580.00 734.63 0.94 0.09 o.o 

• 204485.000 5300.00 735.19 0.51 0.10 o.o 
204485.000 1110.00 736.74 1.55 0.11 o.o 

• 206860.000 2990.00 733.79 o.o 0.05 o.o 
206860.000 4580.00 734.76 0.97 0.08 o.o 
206860.000 5300.00 735.28 0.52 0.09 o.o 

• 205860.000 1110.00 736.!12 1.55 0.08 o.o 

207985.000 2990.00 733.tl3 o.o 0.04 o.o 

• 207985.000 4580.00 734.tll 0.98 o.o5 o.o 
207985.000 5300.00 735.33 o. 52 '.).06 o.o 
207985.000 1110.00 736.88 1.54 a.as o.o ~-,, 209110.000 2990.00 733.89 o.o a.o& o.o 
209110.000 4580.00 734.q1 1.01 0.09 o.o 

• 209110.000 5300.00 735.43 0.53 0.10 o.o 
209110.000 1110.00 736.96 1. 5·3 0.09 o.o 

·' 
!~ • 

SUMMARY OF ERRORS 

• 
CAUTION SECNO 000000000 PROFILE l 20 TRIALS OF EG NOT ENOUGH 

• 
• 
• 
• 
• 
• 

.. , 

• 
• 

TOPWIO XLCH 

274.66 1:2 • 00 
338.80 1z.oo 
397 .6q 1.2.00 
4~;0 .oo l.2o00 

4,!3.27 201D.OO 
439.62 200.00 
4,,5. 92 200.00 
461.00 20:::,.00 

6.r0.65 72'5.00 
674.60 72'5. 00 
690.96 72'5.00 
8',6-43 72'5.00 

6!;6.67 2375.00 
6,73. 86 237'5.00 
6 ,77. 16 237 5. DC 
S!l6.97 2375.00 

5ir9.22 112'5.00 
7~;3.68 112:5.00 
830.16 112'5.00 

1005.93 112'5.00 

709. 64 112'5.00 
7,,1.65 112'5.00 
767.36 112'5.00 
863.55 112'5.00 

• 
• 
• 
• 
• 
:e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
•• ' 
I 

• 
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Gove fassociates Inc. 
ARCHITECTS/ENGINEERS/PLANNERS/SURVEYORS 

September 10, 1979 

Mr. Daniel H. Morgan, P.E. 
Flood Insurance Unit 
Flood Plain Management Section 
Water Management Division 
Michigan Department of 

Natural Resources 
P.O. Box 30028 
Lansing, MI 48909 

Re: City of Alma Flood Insurance Study 

Dear Mr. Morgan: 

1601 PORTAGE STREET 
KALAMAZOO, MICHIGAN 49001 
(616) 385-0011 

Enclosed for your review is our Hydraulic Analysis of 
the Pine River through the City of Alma. 

The following information is included: 

1. HEC-2 run for 100 year flood 
2. Summary tables for 10, 50, 100 and 500 year floods 
3. IPLOT for 100-year flow 
4. Topographic map 
5. Hydraulic Analysis Report. 

If you have any questions on this information, please 
call me. 

Very truly yours, 

~::;z,:,TES~)(..-'"91Vf 

William J. McDonough, P.E. 
Associate 

:sp 

encl: as noted 

OFFICES: KALAMAZOO / PAW PAW / CASSOPOLIS / LANSING 
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HYDRAULIC ANALYSIS 

1. INTRODUCTION 

The stream being studied is the Pine River in the 
City of Alma, Michigan with 288 square miles drainage 
area. The City boundaries where the river passes through 
are taken as the study limits. The discharges and fre
quencies used in this study were obtained by analyzing 
the data from USGS gauging station, located 270 feet 
downstream from Superior Street Bridge in Alma. The 
method of analysis is the Log-Pearson Type III Metho.d 
with a -0. 1 ·, skewness factor in accordance with the WRC 
guidelines. r These flows have been submitted to .the Michigan 
Department of Natural Resources for approval and shown as 
follows: 

PEAK FLOWS (CFS) 
10 Year 50 Year 100 Year 500 Year 

2990 4580 5300 7110 

The flows were further prorated to the starting point 
by the method of Regional Analysis. The adjustment is less 
than 5% and not included in the input. 

The project managers for FIA Studies are William 
McDonough and Duane Ellis. 

2. METHOD OF ANALYSIS 

Water surface profiles were computed through the HEC-2 
backwater computer model, developed by the U.S. Army Corps 
of Engineers at the Hydrologic Engineering Center. 

2.1 Cross Sections 

The locations of cross sections were selected according 
to the suggestions in the HEC-2 Users Manual. A severe 
meandering reach between the U.S.-27 Bridge and the Bridge 
Street Bridge was observed. The locations of cross sections 
within this reach were determined in accordance with the 
book of Floodflow Computation, pages 246 - 247 (Sokolov etal, 
Unesco Press, 1976). Valley and bridge sections in the City 
of Alma were surveyed in April, 1979 while the cross sections 
in the City of St. Louis were surveyed in August, 1979. 
Table 1 shows the locations of cross sections used in this 
study. The sketches and pictures of bridge sections are 
also shown in Appendix I. 

- 1 -
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2.2 Roughness Coefficients 

2.3 

The roughness coefficients, n factors, were determined 
from field notes and pictures taken by surveyors and also 
from the field description by project engineer conducted in 
April, 1979. Through careful comparison with the materials 
and photographs shown in pages 101 - 123 in Chow's Open 
Channel Hydraulics (McGraw-Hill, New York, 1959), then 
factors for channel and floodplain were obtained. 

Starting Point and Elevation 

We started the backwater computation at a station about 
10,600 feet downstream from the City limit in order to have 
the convergence before the City limit. The starting ele
vations were determined by the convergence test. More de
tailed. dicussions will be presented in Section 3. 

2.4 High Water Marks 

USGS gauging station, 0115500, is located in the City 
center and is regarded as the high water mark to calibrate 
the n factors. No other high wa_1=._~r mar~s_are_ q_vailable. fv.f /, · 
A rating curve was developed at the gauging station as··snown 
in Figure 1. The recorded maximum flood, 4400 cfs, occurred 
on March 19, 1948. The predicted SO-year flood is 4580 cfs. 
By checking with the City Staff, it was found that a narrow 
width trussed bridge at Euclid Avenue is not in existance. 
Since the effect on head loss by this small trussed bridge 
is negligible, we believe the established rating curve can 
be used without adjustment. 

3. RESULTS AND DISCUSSIONS 

3.1 Convergence Test and Starting Elevation 

It is generally recognized that backwater curves con
verge upstream. If the starting cross section for the 
computations is selected far enough downstream, convergence 
will be reached before the study limit. However, the con
vergence distance also highly depends on. the starting 
elevation. In this study, we have conducted the convergence 
test for each flow as shown in Figure 2. In Figure 2, it 
is clearly shown that the two (2) bridges in the City of 
St. Louis serve as the control sections. For starting ele
vations below a specific elevation, the backwater curves 
will converge immediately after the State Street Bridge. 
If the starting elevations are above that specific elevation, 
the backwater curves show little or no convergence for a 
long distance and the two (2) bridges are no longer the 
control sections. We finally conclude that the convergence or\ 
distance, 10,600 feet, is sufficient in this study and the r. 
starting elevations for 10-, 50-, 100- and 500-year flood V}\/'\ 
are 715, 717, 717 and 719 feet, respectively. 

- 2 -
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3.2 Calibration for Roughness Coefficients 

3.3 

Because no other high water marks are available besides 
the gauging station, we can only calibrate then factors to 
gauging station based on SO-year flood. This calibration 
factor is 1.1 for the channel and 1.0 for the floodplain 
as indicated by FN in J2.6 of J2 Card. 

Floodway Determination 

Secno 177360 to Secno 184760 are not in the City limit. 
They are in.eluded for convergence test. Washington Street 
Bridge and State Street Bridge in St. Louis do not have the 
bridge span to cover the whole channel but instead have 
long bridge abutments which intrude into the river channel 
as shown in Appendix I. State Street Bridge also has a 
skewness factor of 0.87. These two (2) bridges served as 
the control sections as shown in Figure 2 and in the computer 
output. 

u_~!')the bridges exc8pt the Hastings Street Bridge were 
coded by the S~cial Bridge~EQ_qtine. U.S. - 27 Bridges are 
two (2) similar parallel bridges and coded separately. 
'C!..--i M,...L"', C+-.,,..=o-1- o.,,..-i ~ ..... o -i e,, e,,lroT.T.O.~ +-.-. +-ho ~+-,....::::i.::un -F,-...,,. :i. -F:::iro+-r.,.- .-.-F 
J..,>.l,..L\J.'j-.;:;; ...,,_.,;;:;-.._,_ 1..,1•..1.u.'j= ..t.u oro.,;:;;n=u. ,_._, ,_,_.,._ ,;;;,,_..1.,.,_.....,,~, 4'-'J- .,.. • .....,....,._....,,._ ...,_._ 

0.77. The upstream section Secno 196560 not only has the 
same skewness factor but also encroached by the Bridge Street 
on the right bank. The cross sections upstream from Secno 
199735 are encroached by the buildings along both sides of 
the river. Hastings Street Bridge is a narrow foot bridge 
with a width of 5 feet. Secno 200860 is the USGS gauging 
station 270 feet upstream from Superior Street Bridge. 
Woodworth Street Bridge is a new bridge now under con
struction. The bridge data was supplied by the City Staff. 
The design water surface elevation for 100-year flood from 
their information is 'z.;?5.5,feet which does not agree with 
ours. For a flood of 4400 cfs, which is less than 50-year, 
+-ho ,-.r~+-.o.,... e,,,,,...,F::::i,,..,.o, .o.1.o.u::::i.+--inn ::d- -I-ho. t"T:::lllrT-inn ct-:::d·•-if'\n ?c;t1n -Fa.,=,.+-........... .,.,-L.4._,_.,_ ,;;>1,..1..L.J.U.'-'- ._ .... .._vu.._..._..., .. , ....,,.__ .._..,..,'- ~....,...,~..__.._,~ ...,,_...,..._..,_...,.,.., _ _,v.., .... ._..,..,_ 

downstream from the Woodworth Street Bridge is already 729.18 
feet. The dam upstream from State Street Bridge was coded 
by Special Bridge Routine. Secno 203135, 203614, and 
206860 are manufactured stations. 

3.4 Results 

In this report, the detailed computer printout including 
flow distribution for the modeled lOO=year flood is shown in 
Appendix II. Also the summary printout for 10-, 50-, 100-
anaSOO-year floods is also included. The last computer 
printout is the Iplot for the 100-year flood. The topo
qraphic map with delineated natural floodwav and inundated 
area is also included in this report as shown in Appendix 
III. The 100-year profile is shown in Figure 3. 
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CROSS SECTION 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

; 

TABLE l .;P,; 1._:i;u 

LOCATIONS OF CROSS SECTIONS 

SECNO 

177360 

177410 

177411 

177460 

178910 

180110 

180660 
180661 

180710 

182160 

184410 

185660 

185662 

185663 

186160 

186161 

186210 

187460 

LOCATION 

10' D/S from D/S face of 
Washington Street Bridge 

D/S face of Washington Street 
Bridge 

U/S face of Washington Street 
Bridge 

200' U/S from U/S face of 
Washington Street Bridge 

1550' U/S from U/S face of 
Washington Street Bridge 

400' D/S from D/S face of 
State Street Bridge 

D/S face of State Street Bridge 
U/S face of State Street Bridge 

200' U/S from U/S face of 
State Street Bridge 

1500' U/S from U/S face of 
State Street Bridge 

3750' U/S from U/S face of 
State Street Bridge 

300' D/S from D/S of US-27 
Northbound Bridge 

D/S face of US-27 Northbound 
Bridge 

U/S face of US-27 Northbound 
Bridge 

D/S face of US-27 Southbound 
Bridge 

U/S face of US-27 Southbound 
Bridge 

150' U/S from U/S face of US-27 
Southbound Bridge 

1350' U/S from U/S face of 
US-27 Southbound Bridge 

I 



·' 

CROSS SECTION 

N 

0 

p 

Q 

R 

s 

T 

u 

V 

w 

X 

y 

z 

AA 

SECNO 

189960 

191085 

192210 

195585 

196440 

196510 
196511 

196560 

198285 

199035 

199735 

199736 

199785 

199786 

199787 

199835 

200860 

200910 

200911 

LOCATION 

3750' U/S from U/S face of 
US-27 Southbound Bridge 

4750' U/S from U/S face of 
US-27 Southbound Bridge 

5750' U/S from U/S face of 
US-27 Southbound Bridge 

780' D/S from D/S face of 
Bridge Street Bridge 

280' D/S from D/S face of 
Bridge Street Bridge 

D/S face of Bridge Street Bridge 
U/S face of Bridge Street Bridge 

100' U/S from U/S face of Bridge 
Street Bridge 

1800' U/S from U/S face of 
Bridge Street Bridge 

2550' U/S from U/S face of 
Bridge Street Bridge 

21' D/S from D/S face of 
Hastings Street Foot 
Bridge 

l' D/S from D/S face of Hastings 
Street Foot Bridge 

D/S face of Hastings Street 
Foot Bridge 

U/S face of Hastings Street 
Foot Bridge 

l' U/S from U/S face of Hastings 
Street Foot Bridge 

21' U/S from U/S face of 
Hastings Street Foot 
Bridge 

USGS Gauging Station 1550 

D/S face of Superior Street 
Bridge 

U/S face of Superior Street 
Bridge 



CROSS SECTION 

BB 

cc 

DD 

EE 

FF 

GG 

HH 

II 

JJ 

KK 

LL 

NN 

00 

·'-

SECNO 

200960 

201460 

201510 

201511 

201560 

202435 

202485 

202486 

202535 

203135 

203234 

203235 

203236 

203237 

203335 

203610 
203611 

203612 
203613 

203614 

204485 

LOCATION 

100' U/S from U/S face of 
Superior Street Bridge 

280' D/S from D/S face of C & 0 
Railroad Bridge 

D/S face of C & 0 Railroad 
Bridge 

U/S face of C & 0 Railroad 
Bridge 

100' U/S from U/S face of C & 0 
Railroad Bridge 

300' D/S from D/S face of Ann 
Arbor Railroad Bridge 

D/S face of Ann Arbor Railroad 
Bridge 

U/S face of Ann Arbor Railroad 
Bridge 

120' U/S from U/S face of Ann 
Arbor Railroad Bridge 

420 1 U/S from U/S face of Ann 
Arbor Railroad Bridge 

10' D/S from D/S face of 
Woodworth Street Bridge 

D/S face of Woodworth Street 
Bridge 

U/S face of Woodworth Street 
Bridge 

10' U/S from U/S face of 
Woodworth Street Bridge 

160' U/S from U/S face of 
Woodworth Street Bridge 

D/S face of State Street Bridge 
U/S face of State Street Bridge 

D/S face of Dam 
U/S face of Dam 

200' U/S from U/S face of Dam 

925' U/S from U/S face of Dam 
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• 
• 
• 
• 

FEDERAL HIGHWAY ADMl:NISTRATION - U. 6. GE,OLOGICAL SIURVEY 
MODEL FOR WATE,R-SURFACE PROFILE COMPUTATIONS 

iHt* RUN DATE 8c TIME: 1 l:/06/8:5 13: :54 
PINE RIVER AT ST LOUIEI, MI 100 YEAR FLOOD 
!>TARTING ELEVATION BASIED ON HIGH WATER MAR~, NEAR NORTH CORPORATE LIMIT 
15990 

FOR SEC-ID, ISEG = 
710.90 

1 

' • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, Ml 100 YEAR FLOOD 

• 
STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 

*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC 1" 
XS SEC 1 -4890 
GR 0,710.4 37,708.4 96,702.7 199,701.5 202,699.8 219,699.2 

• GR 235,698.9 258,698.8 278,698.5 294,698.6 313,699.0 
GR 326,699.9 333,702.3 349,707.7 373,709.9 
N 0.090 0. 045 0. 110 

• SA 199 333 

*** FINISH PROCESSING CROSS SECTION - "SEC 1" 
• *** CROSS SECTION "SEC 1" ADDED TO OAF, RECORD NO. = 1, IXTYPE = 

DATA SUMMARY FOR SECID "SEC 1" AT SRO= -4890. ERR-CODE= 0 

• SKEW IHFNO VSLOPE EK 
0.0 0 0.0000 0. 50 

• X-Y COORDINATE PAIRS CNGP = 15): 
X y X y 

• 0.0 710. 40 37.0 708.40 
202.0 699.80 219.0 699.20 
278.0 698. 50 294.0 698.60 

• 333.0 702.30 349.0 707.70 

X-Y MAX-MIN POINTS: 

• XMIN y X YMIN 
0.0 710.40 278.0 698.50 

• SUBAREA BREAKPOINTS CNSA = 3l: 
199. 333 . 

• ROUGHNESS COEFFICIENTS CNSA = 3): 
0.090 0.045 0. 110 

• 
• 
• 
• 
• 
• 
• 

X 
96.0 

235.0 
313.0 
373.0 

XMAX 
373.0 

CK 
0.00 

y 
702.70 
698.90 
699.00 
709.90 

y 
709.90 

X 
199.0 
258.0 
326.0 

y 
701. 50 
698.80 
699.90 

X YMAX 
0.0 710.40 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 

*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC 2" 

• 
• 

XS SEC 2 -900 
GR -23,715.3 42,708.6 
GR 217,700.6 241,700.2 
GR 326,703.8 347,703.6 
N 0.090 0.045 0.090 
SA 175 306 347 

106,706.6 
260,699.8 
365,706.0 

0. 110 

175,705.9 
283,700.1 
374,709.1 

*** FINISH PROCESSING CROSS SECTION - "SEC 2" 
• *** CROSS SECTION "SEC 2" ADDED TO OAF, RECORD NO. = 

178,702.2 
296,701.4 
382,711. 3 

196,700.3 
306,704.7 
395,715.0 

2, IXTYPE = 1 

DATA SUMMARY FOR SECID "SEC 2" AT SRO= -900. ERR-CODE= 0 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

SKEW IHFNO VSLOPE EK 
0.0 0 0.0000 0. 50 

X-Y COORDINATE PAIRS (NGP = 18): 
y V y V n n . 

-23.0 715.30 42.0 708.60 
178.0 702.20 196.0 700.30 
260.0 699.80 283.0 700. 10 
326.0 703.80 347.0 703.60 
382.0 711. 30 395.0 715.00 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN 

-23.0 715.30 260.0 699.80 

SUBAREA BREAKPOINTS (NSA = 4>: 
175. 306. 347. 

ROUGHNESS COEFFICIENTS (NSA = 4>: 
0.090 0.045 0.090 0. 110 

CK 
0.00 

y y X V 
n . 

106.0 706.60 175.0 705.90 
217.0 700.60 241. 0 700.20 
296.0 701. 40 306.0 704.70 
365.0 706.00 374.0 709. 10 

XMAX y X YMAX 
395.0 715.00 -23.0 715.30 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 

• STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 
*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC A" 
XS SEC A 1000 
GR -23,716.0 42,709.3 106,707.3 175,706.6 178,702.9 196,701.0 

• GR 217,701.3 241,700.9 260,700.5 283,700.B 296,702.1 306,705.4 
GR 326,704.5 347,704.3 365,706.7 ~?A ~n~ o ~o~ ~1~ n w,~, ,v7.g wo~, FLG.V ~~= ~411:1. ~ 

W-Y.JI , .I. .J. F 

N • SA 

*** 
• *** 

0.090 0.045 0.090 0. 110 
175 306 347 

FINISH PROCESSING CROSS SECTION - "SEC A" 
CROSS SECTION "SEC A" ADDED TO OAF, RECORD NO. = 3, IXTYPE = 

DATA SUMMARY FOR SECID "SEC A" AT SRD = 1000. ERR-CODE= 0 • SKEW IHFNO VSLOPE EK 
0.0 0 0.0000 0.50 

• X-Y COORDINATE PAIRS (NGP = 18): 
X y X y 

• -23.0 716.00 42.0 709.30 
178.0 702.90 196.0 701. 00 
260.0 700. 50 283.0 700.80 

• 326.0 704.50 347.0 704.30 
382.0 712.00 395.0 715.70 

• X-Y MAX-MIN POINTS: 
lO'ilN V X VMIN 

-23.0 716.00 260.0 700.50 

• SUBAREA BREAKPOINTS (NSA = 4): 
175. 306. 347 . 

• ROUGHNESS COEFFICIENTS (NSA = 4): 
0.090 0.045 0.090 0. 110 

• 
• 
• 
• 
e 

• 
• 
• 

CK 
0.00 

X y X y 
106.0 707.30 175. 0 706.60 
217.0 701. 30 241.0 700.90 
296.0 702. 10 306.0 705.40 
365.0 706.70 374.0 709.80 

XMAX V X YMAX 
395.0 715. 70 -23.0 716.00 

1 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 VEAR FLOOD 
STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 

*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC B" 

• 
• 
• 
• 
• 
• 
• 

XS SEC B 1280 
GR 60,719.0 
GR 130,700.6 
GR 192,715.8 

68,713.6 82,706.0 99,703.2 101,702.4 115,701.7 
143,701.0 155,701.2 165,701.2 177,701.8 177,705.1 
205,725.8 

N 0. 056 

*** FINISH PROCESSING CROSS SECTION - "SEC B" 
*** CROSS SECTION "SEC B" ADDED TO OAF, RECORD NO. = 4, IXTVPE = 

DATA SUMMARY FOR SECID "SEC B" AT SRO= 1280. ERR-CODE= 

CK 

0 

SKEW 
0.0 

IHFNO 
0 

X-V COORDINATE PAIRS 
X V 

60.0 719.00 
101. 0 702.40 
155.0 701. 20 
192.0 715.80 

X-V MAX-MIN POINTS: 

VSLOPE 
0.0000 

<NGP = 
X 

68.0 
115. 0 
165.0 
205.0 

14): 
V 

713.60 
701. 70 
701.20 
725. 80 

XMIN V X VMIN 

EK 
0. 50 0.00 

X V X V 
82.0 706.00 99.0 703.20 

130.0 700.60 143.0 701. 00 
177.0 701. 80 177.0 705. 10 

XMAX V X VMAX 

1 

• 60. 0 719. 00 130. 0 700. 60 205.0 725.80 205.0 725.80 

SUBAREA BREAKPOINTS (NSA = 4): 
• 175. 306. 347. 

ROUGHNESS COEFFICIENTS <NSA = 4): 
• 0. 056 0. 056 0. 056 0. 056 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 

*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC C" 

• 
• 
• 
• 

XS SEC C 2550 
GR 60,719.0 
GR 130,700.6 
GR 192,715.8 
N 0. 060 

68,713.6 82,706.0 99,703.2 101,702.4 115,701.7 
143,701.0 155,701.2 165,701.2 177,701.8 177,705.1 
205,725.8 

*** FINISH PROCESSING CROSS SECTION - "SEC C" 
*** CROSS SECTION "SEC C" ADDED TO OAF, RECORD NO. = 5, IXTYPE = 

DATA SUMMARY FOR SECID "SEC C" AT SRO= 

SKEW 
0.0 

IHFNO 
0 

VSLCPE 
0.0000 

C'U 

"'"" 0. 50 

2550. ERR-CODE= 

CK 
0.00 

1 

0 

• X-V COORDINATE PAIRS (NGP = 14): 
X y 

• 
• 
• 

X V 
60.0 719.00 

101.0 702.40 
155.0 701. 20 
192.0 715.80 

X-Y MAX-MIN POINTS: 
XMIN Y 
60.0 719.00 

X y 
68.0 713.60 

115. 0 701. 70 
165.0 701. 20 
205.0 725.80 

X VMIN 
130.0 700.60 

SUBAREA BREAKPOINTS <NSA = 4): 
• 175. 306. 347 . 

ROUGHNESS COEFFICIENTS {NSA = 4): 
• 0. 060 0. 060 0. 060 0. 060 

• 
• 
• 
• 
• 
• 
• 
• 

X V 
82.0 706.00 99.0 703.20 

130.0 700.60 143.0 701. 00 
177.0 701. 80 177.0 705. 10 

XMAX Y X VMAX 
205.0 725.80 205.0 725.80 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
-• 

STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 
*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC D" 
XS SEC D 3080 
GR 0,720.0 50,703.0 60,701. S 100,700. S 125,701.0 128,702.0 

• GR 130,705.0 200,708.0 420,710.0 500,725.0 
N 0.090 0.045 0.090 
SA SO 130 • *** FINISH PROCESSING CROSS SECTION - "SEC D" 

*** CROSS SECTION "SEC D" ADDED TO OAF, RECORD NO. = 6, IXTYPE = 

• 
• 

DATA SUMMARY FOR SECID "SEC D" AT SRO= 

SKEW 
0.0 

IHFNO 
0 

VSLOPE 
0.0000 

EK 

3080. ERR-CODE= 

CK 

0 

• X-Y COORDINATE PAIRS 
X y 

0.0 720.00 
• 125. 0 701. 00 

420.0 710.00 

• X-Y MAX-MIN POINTS: 

(NGP = 
X 

50.0 
128.0 
500.0 

10i: 
y 

703.00 
702.00 
725.00 

0. so 

XMIN Y X YMIN 
0.0 720.00 100.0 700. 50 

• SUBAREA BREAKPOINTS (NBA= ., ' . .., , . 
so. 130 . 

• ROUGHNESS COEFFICIENTS (NSA = 
0.090 0.045 0.090 

• 
• 
• 
• 
• 
e 

• 
• 
• 

3): 

X 
60.0 

130.0 

0.00 

y 
701. 50 
705.00 

XMAX Y 
500.0 725.00 

X 
100.0 
200.0 

y 
700.50 
708.00 

X YMAX 
500.0 725.00 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 

e 
STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 

*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC E" 
XS SEC E 3860 
GR -50, 720. 0, 715. • GR 116,710.0 350,709.0 495,705.0 497,704.0 500,701.5 515,700.5 
GR 530,700.2 580,700.2 590,701. 5 600,707.5 620,725.0 
N 0.045 0.045 0.090 • SA 490 600 

*** FINISH PROCESSING CROSS SECTION - "SEC E" 
9 *** CROSS SECTION "SEC E" ADDED TO DAF, RECORD NO. = 7, !XTYPE = ! 

DATA SUMMARY FOR SECID "SEC E" AT SRD = 3860. ERR-CODE= 0 • 
• 
• 
• 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X V 

-50.0 720.00 
495.0 705.00 
530.0 700.20 
620.0 725.00 

X-Y MAX-MIN POINTS: 

VSLOPE 
0.0000 

(NGP = 
X 

0.0 
497.0 
580.0 

13): 
y 

715.00 
704.00 
700.20 

• XMIN Y X YMIN 
-50.0 720.00 530.0 700.20 

• SUBAREA BREAKPOINTS (NSA = 31: 
490. 600. 

t, ROUGHNESS COEFFICIENiS CNSA = 3): 
0.045 0.045 0.090 

• 
• 
• 
• 
• 
• 
• 
• 

EK 
0.50 

X 
116. 0 
500.0 
590. 0 

CK 
0.00 

V 
710.00 
701. 50 
701. 50 

XMAX Y 
620.0 725.00 

X 
350.0 
515. 0 
600.0 

y 
709.00 
700. 50 
707. 50 

X YMAX 
620.0 725.00 

• 
• 
• 
• 
• 
:1 
·1 .-
• 
• 
• 
• 
• 
• 
• 

• 



• 
WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 

• 
STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT 

*** RUN DATE & TIME: 11/06/85 13:54 

• *** START PROCESSING CROSS SECTION - "SEC F" 
XS SEC F 4620 
GR 0,720.0 70,715.0 350,710.0 455,705.0 490,702.5 530,702.5 

• GR 540, 705. 0 680, 725 
N 0.050 0.045 0.050 
SA 450 540 

• PX SEC 1 

*** FINISH PROCESSING CROSS SECTION - "SEC F" 
• *** CROSS SECTION "SEC F" ADDED TO DAF, RECORD NO. = 8, IXTYPE = 1 

DATA SUMMARY FOR SECID "SEC F" AT SRD = 4620. ERR-CODE= 0 • SKEW IHFNO VSLOPE EK CK 
0.0 0 0.0000 0. 50 0.00 

• X-Y COORDINATE PAIRS (NGP = 8): 
V V l( y 
A ' X y X y 

• 0.0 720.00 70.0 715.00 
480.0 702. 50 530.0 702. 50 

350.0 710.00 455.0 705.00 
540.0 705.00 680.0 725.00 

• X-Y MAX-MIN POINTS: 
XM!N y X YM!N XMAX y X YMAX 
o.o 720.00 480.0 702. 50 680.0 725.00 680.0 725.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• SUBAREA BREAKPOINTS <NSA = 3): • 

e 

• 
• 
• 
• 
• 
• 
• 
• 
• 

450. 540 . 

ROUGHNESS COEFFICIENTS <NSA = 3l: 
0.050 0.045 0.050 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. s. GEOLOGICAL SURVEY 
V050286 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS • • PINE RIVER AT ST LOUIS, Ml 100 VEAR FLOOD 

STARTING ELEVATION BASED ON HIGH WATER MARK NEAR NORTH CORPORATE LIMIT • *** RUN DATE & TIME: 11/06/85 13:54 • 
• XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL • ,...l""IW"I. -· ..... REW K ALPH HO ERR FR# VEL onu rLl::.N 

• SEC 1: XS ****** 0. 3004. 0. 11 ***** 711. 01 703.23 5990. 710.90 • -4890. ****** 373. 347498. 1.75 ***** ******* 0. 16 1. 99 

A !'ll="C". ::> • YR '.'IQQn 7. 2803. 0. 13 1. 30 712.33 ******* 5990. 712.20 -,.. --- -- ··- - .. --· --900. 3990. 385. 315933. 1. 78 0.01 0.00 0. 18 2. 14 

• SEC A: XS 1900. 7. 2798. 0. 13 0.68 713.01 ******* 5990. 712.89 • 1000. 1900. 385. 315281. 1. 78 0.00 0.00 0. 18 2. 14 

• ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS . • "SEC B" KRATIO = 0.43 

• SEC B: XS 280. 69. 1136. 0.45 0.24 713.41 ******* 5990 . 712.96 • 1280. 280. 188. 135345. 1. 04 0. 16 0.00 0.31 5.27 

• SEC C: XS 1270. 66. 1395 . 0.30 1. 96 715.38 ******* 5990. 715.08 • 2550. 1270. 191. 171392. 1. 04 0.00 0.00 0.23 4.30 

• ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. • !!SEC ij!! KRATi □ = 2. 12 

• SEC D: XS 530. 13. 3553 . 0. 10 0.31 715.68 ******* 5990. 715. 58 • 3080. 530. 450. 363702. 2.31 0.00 0.00 0. 16 1. 69 

- ~~~135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. -.. • "SEC E" KRATIO = 1. 80 

• SEC E: XS 780. -8 . 4714. 0.03 0. 12 715.80 ******* 5990. 715.77 • 3860. 780. 609. 655365. 1. 27 0.00 0.00 0.09 1. 27 

• ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. • "SEC F" KRATIO = 0.59 

• SEC F: XS 760. 58. 3324. 0.08 0. 11 715.93 ******* 5990. 715.85 • 4620. 760. 616. 387299. 1. 51 0.02 0. 00 0. 16 1. 80 
ER 

• • 
• • 
• • 
• • 
• • 
• • 



• Tl PINE RIVER AT ST LCIUIS, MI 100 YEAR FLOOID • T2 STARTING ELEVATION BASED ON H][GH WATER M,t\RK NEAR NOIRTH CORPORil!ITE LIMIT 
G 5990 

• WS 710.90 • XS SEIC 1 -4890 
GR 0,710.4 37,708.4 96,702.7 ll99, 701. 5 :202, 699. 8 219,699.2 

• GR 235,698.9 258,698.8 278,698.5 294, 698 .. 6 313, 6991• 0 • GR 326,699.9 333,702.3 349,707.7 373,709.9 
N 0.090 0.045 0. 11() 

• SA 199 3331 • XS se,c 2 -900 
GR -23,715. 3 42,708.6 106, 706. I:, 175,705. '9 178,702.2 196,700.3 

• GR 217,700.6 241,700.2 260,699.8 283,700.1 296,701.4 306, 7oi1. 7 • GR 326,703.8 347,703.6 365,706.0 374,709.1 382,711.3 395, 71!;. 0 
N 0.090 a,. 045 0.09() 0. 110 

• SA 175 306, 347 • XS SEC A 1000 
GR -23,716. 0 42, 709. :3 106,707. :3 175,706.6 178,702.9 196, 701. 0 

• GR 217,701.3 241,700.9 260,700.5 283,700.8 296,702.1 306, 70:;_ 4 • GR 326,704.5 347,704.3 365, 706 .. 7 374,709.8 382, 71~!. 0 395, 71:;. 7 
N 0.090 0.045 0.09() 0. 110 

• SA 175 30~, 347 • XS SEC B 1280 
GR 60, 719. Cl 68,713.6 82,706.0 99,703.2 101,702.4 115,701.7 

• GR 130,700.6 143,701.0 155, 701.. 2 165, 701. 2 177, 70ll. 8 177, 70:5. 1 • GR 192,715.8 205, 725 .. 8 
N 0.056 

• XS SEC C 2550 • GR 60, 719. C) 68,713.6 82,706.0 99,703.2 101,702.4 115,701.7 
GR 130,700.6 143, 701.. 0 155,701. 2 165, 701. 2 177, 70ll. 8 177, 70:,. 1 

• GR 192,715.8 205,725 .. 8 • N 0.060 
XS SE:C D 3080 

• GR 0,720.0 50,703.0 60, 701. 5 100,700.5 125, 701. 0 128,702.0 • GR 130,705.0 200,708,0 420,710.0 500, 72::ii. 0 
N 0.090 (). 045 0. 0910 

• SA 50 130 • XS se:c E 3860 
GR -50, 720. 0, 715. 

• GR 116,710.0 350,709.0 495,705.0 497, 704,. 0 500, 70:l. 5 515, 70,0. 5 • GR 530,700.2 580,700.2 590, 701. 5 600,707.5 620, 72:5. 0 
N 0.045 (). 045 0.090 

• SA 490 60() • XS SE,C F 4620 
GR 0,720.0 70,715.0 350,710.0 455,705.0 480,702.5 530,702.5 

• GR 540, 705., 0 680,725 • N 0.050 I). 045 0.050 
SA 450 541) 

• PX SE,C 1 • PX SE::C 2 
PX SEC A 

• PX SE::C B • PX SE::C C 
PX SE::C D 

• PX s1::c E • PX s1::c F 
EX 

• ER • 
• • 
• • 



• WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS • *** RUN DATE & TIME: 11/06/85 14:38 

Tl PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
• T2 SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

G 5990 
*** G-DATA FOR SEC-ID, ISEG = 1 

• WS 715. 85 

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

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
41 

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

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 VEAR FLOOD 
SECTION 1 SEC F 1 TO 1 DSDAM 1 --CONiINUAiION 

XSID:CODE 
SRO 

*** RUN DATE & TIME: 11/06/85 14:38 

SRDL 
FLEN 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

SEC F:XS ****** 
4620. ****** 

58. 3323. 0.08 ***** 715.93 708.34 
616. 374495. 1.62 ***** ******* 0. 17 

SEC G: XS 
5550. 

930. -406. 2518. 0. 14 0.31 716.27 ******* 
930. 123. 288115. 1.62 0.03 0.00 0.24 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 

EXIT :XS 
5800. 

250. 
250. 

"EXIT" KRATIO = 0.40 

22. 816. 0.84 0.27 716.89 ******* 
107. 116101. 1. 00 0. 35 0. 00 0. 42 

G 
VEL 

WSEL 

5990. 715.85 
1. 80 

5990. 716. 13 
2.38 

5990. 716.05 
7. 34 

SEC H:FV 100. 21. 843. 0. 79 0.26 717. 15 ******* 5990. 716.37 
5900. 100. 108. 120561. 1. 00 0. 00 0. 01 0. 40 7. 11 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" CUNCONSTRICTED> FLOW>>>>> 

SEC I:AS 140. 19. 878. 0.72 0.33 717.48 ******* 5990. 716.76 
6040. 140. 109. 125768. 1. 00 0. 00 0. 00 0. 39 6. 82 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" <UNCONSTRICTED) FLOW:>>:>>> 

===230 REJECTED FLOW CLASS 1 
WS1,WSSD,WS3 = 

CRWS = 
VMAX = 

SOLUTION. 
716.73 
710.61 
720.00 

0.00 
******** 
******** 

===260 ATTEMPTING FLOW CLASS 4 SOLUTION. 

===265 ROAD OVERFLOW APPEARS EXCESSIVE. 
GRD,GRDMAX,RATIO = 770 . 

716. 70 
708. 73 
716. 70 

379. 2.03 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW:>>>>> 

XSID:CODE 
SRO 

SROL 
FLEN 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

G 
VEL 

WSEL 

MAINB:BR 
5900. 

100. 
100. 

0. 1120. 0.34 0.22 717.04 708.25 
95. 176136. 1.02 0.05 0.00 0.24 

5220. 716.70 
4.66 

TYPE PPCD FLOW 
4. 0. 4 . 

XSID:CODE SRD 
MAINR: RG 5915. 

LSEL BLEN XLAB XRAB C 
0.991 

P/A 
0.035 716.70 ****** ****** ****** 

FLEN HF VHD EGL 
110. 0.26 0.75 717.06 

ERR 
0.00 

G WSEL 
770. 716.56 

G WLEN LEW REW DMAX DAVG VMAX VAVG HAVG CAVG 
LT: 
RT: 

XSID:CODE 
SRO 

770. 250. -355. -105. 0.6 0.5 4.6 6.0 1.0 3.0 
0. ****** ****** ****** ***** ***** ***** ***** ***** ***** 

SRDL 
FLEN 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

G 
VEL 

WSEL 

SEC I: AS 
6040. 

110. 
117. 

20. 860.. 0. 75 0. 24 717. 32 710. 61 
108. 123097. 1.00 0.03 .-0.02 0.39 

5990. 716.56 
6.96 

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



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

M<G) M<K) KG XLKG XRKG OTEL 
0.000 0.000 124475. 12. 107. ******** 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"SEC .J" KRATIO = 1.69 

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



• WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - IU. 5. GEOLOGICAL SURVEY 
MOl)EL FOR WATER-SURFACE PR10FILE COMPUTATIONS 

• 
e 

PINE RIVER Alr ST L.OUIS, MI 100 YEAR FL010D 

• 
• 

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

SECTION 'SEC: F' TO 'DSDAM' ---CONTINUATION 

XSID:CODE 
SRD 

SEC J: XS 
6610. 

ER 

*** RUN D~~TE ll< TIME: 11 /06/85 14: 38 • 
SRDL 
FLEN 

570 . 
570. 

LEW AREA VHD HF EGI- CRWS G! t.lSEL 
REW K ALPH HO ERF~ FR# VEL • 

10. 1229. o. 37 0. 80 718. 1:t ******* 5990. 717'. 74 
ll26. 207927. 1. 01 0. 00 0. O() 0. 27 4. 88 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, Ml 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

1 • *** START PROCESSING CROSS SECTION - "SEC F" 
XS SEC F 4620 
GR 0,720.0 70,715.0 350,710.0 455,705.0 480,702.5 530,702.5 

• GR 540, 705. 0 680, 725 
N 0.050 0.045 0.075 
SA 450 540 • *** FINISH PROCESSING CROSS SECTION - "SEC F" 

*** CROSS SECTION "SEC F" ADDED TO DAF, RECORD NO. = • DATA SUMMARY FOR SECID "SEC F" AT SRD = 

• SKEW IHFNO VSLOPE 
0.0 0 0.0000 

• X-Y COORDINATE PAIRS CNGP = 8): 
X y X y 

0.0 720.00 70.0 715.00 • 480.0 702. 50 530.0 702. 50 

X-Y MAX-MIN POINTS: 

• XMIN y X YMIN 
0.0 720.00 480.0 702. 50 

• SUBAREA BREAKPOINTS (NSA = 3): 
450. 540. 

• ROUGHNESS COEFFICIENTS <NSA = 3>: 
0.050 0.045 0.075 

• 
• 
• 
• 
• 
• 
• 

EK 
0.50 

X 
350.0 
540.0 

XMAX 
680.0 

4620. 

CK 
0.00 

y 
710.00 
705. 00 

y 
725.00 

1' IXTYPE = 1 

ERR-CODE= 0 

X y 
455.0 705.00 
680.0 725.00 

X YMAX 
680.0 725. 00 

• 
• 
• 
• 
• 
• 
e 

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

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

• *** START PROCESSING CROSS SECTION - "SEC G" 
XS SEC G 5550 
GR -425,720.0 

• GR -400,715.0 0,711.3 8,710.9 22,705.1 35,703.5 54,703.2 70,702.9 
GR 86,703.2 102,704.2 109,705.4 118,711.9 120,714.3 125,717.5 
N 0.050 0.045 0.075 

• SA 8 118 

*** FINISH PROCESSING CROSS SECTION - "SEC G" 
• *** CROSS SECTION "SEC G" ADDED TO DAF, RECORD NO. = 2, IXTYPE = 

• DATA SUMMARY FOR SECID "SEC G" AT SRO= 

SKEW 
0.0 

IHFNO 
0 

VSLOPE 
0.0000 

EK 

5550. ERR-CODE= 

CK 

0 

• 
• 
• 
• 

X-Y COORDINATE PAIRS 
X y 

-425.0 720.00 
22.0 705. 10 
86.0 703.20 

120.0 714.30 

X-Y MAX-MIN POINTS: 
XMIN Y 

A .... e-" --- ...._....._ -At-,v.v ,c:v.vv 

<NGP = 
X 

-400.0 
35.0 

Hl2. 0 
125.0 

14): 
y 

715.00 
703. 50 
704.20 
717. 50 

X YMIN 
70.0 70;2.90 

• SUBAREA BREAKPOINTS <NSA = 3>: 
8. 118. 

• ROUGHNESS COEFFICIENTS (NSA = 3): 
0.050 0.045 0.075 

• 
• 
• 
• 
e 

• 

0. 50 

X 
0.0 

54.0 
109.0 

0.00 

y 
711. 30 
703.20 
705.40 

XMAX Y 
125.0 717. 50 

X 
8.0 

70.0 
118. 0 

V 
710.90 
702.90 
711. 90 

X YMAX 
-425.0 720.00 

1 

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

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE~ TIME: 11/06/85 14:38 

• *** START PROCESSING CROSS SECTION - "EXIT 11 

XS EXIT 5800 
GR 0,720.0 

• GR 22,716.2 38,704.5 49,703.5 56,702.1 62,701.4 70,701.4 73,702.4 
GR 84,704.5 100,714.Q 115,718.7 
N 0.045 • *** FINISH PROCESSING CROSS SECTION - "EXIT" 

*** CROSS SECTION "EXIT" ADDED TO DAF, RECORD NO. = 3, IXTYPE = 

• 
• 

DATA SUMMARY FOR SECID "EXIT" AT SRD = 

SKEW 
0.0 

IHFNO 
0 

VSLOPE 
0.0000 

EK 
0.50 

5800. ERR-CODE= 

CK 

0 

• X-Y COORDINATE PAIRS 
X y 

0.0 720.00 
• 56. 0 702. 10 

84.0 704.50 

• X-Y MAX-MIN POINTS: 
XMIN Y 
0.0 720.00 • 

<NGP = 
X 

22.0 
62.0 

100.0 

11 >: 
y 

716.20 
701. 40 
714.00 

X YMIN 
62.0 701.40 

t:iUl:IAKtA l:IKtAl'lt'□INT5 {N5A = 3): 

• 
• 
• 
• 
• 
• 
• 
• 

8. 118. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
0.045 0.045 0.045 

X 
38.0 
70.0 

115. 0 

0.00 

y 
704. 50 
701.40 
718.70 

XMAX Y 
115.0 718.70 

X 
49.0 
73.0 

y 
703. 50 
702.40 

X YMAX 
0.0 720.00 

1 

• 
• 
• 
• 
• 
• 
e 

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



• - WSPRO 
V050286 

• 
• 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 VEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

• *** START PROCESSING CROSS SECTION - "SEC H" 
XS SEC H 5900 
GR 0, 720. 0 

• GR 22,716.2 38,704.5 49,703.5 56,702.1 62,701.4 70,701.4 73,702.4 
GR 84,704.5 100,714.0 115,718.7 
N 0. 045 • *** FINISH PROCESSING CROSS SECTION - "SEC H" 

*** CROSS SECTION "SEC H" ADDED TO DAF, RECORD NO. = 

• DATA SUMMARY FOR SECID "SEC H" AT SRD = 

• SKEW 
0.0 

IHFNO 
0 

• X-V COORDINATE PAIRS 
X V 

0.0 720.00 

• 56.0 702. 10 
84.0 704.50 

• X-V MAX-MIN POINTS: 
XMIN V 

VSLOPE 
0.0000 

CNGP = 
X 

22.0 
62.0 

100.0 

11 l: 
V 

716.20 
701. 40 
714.00 

X VMIN 

EK 
0.50 

0.0 720.00 62. 0 701. 40 

• SUBAREA BREAKPOINTS <NBA= 3l: 
a 118 . 

• ROUGHNESS COEFFICIENTS (NSA = 31: 
0.045 0.045 0.045 

• 
• 
• 
• 
• 
• 
• 
• 
• 

X 
38.0 
70.0 

115. 0 

XMAX 
115. 0 

5900. 

,.., --~ 
0.00 

V 
704. 50 
701. 40 
718. 70 

V 
718. 70 

4, IXTYPE = 

ERR-CODE= 0 

X 
49.0 
73.0 

y 
703. 50 
702.40 

X YMAX 
0.0 720.00 

1 

• 
• 

• 
• 
:1 
~I .-
• 
• 
• 
• 
• 
·1 
·1 
• 
• 
• 
• 
• 
• 

■ 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

• *** START PROCESSING CROSS SECTION - "MAINB" 
BR MAINB 5900 716.7 30 
GR 0,716.7 0,704.B 10,704.9 20,704.8 30,704.0 40,702.4 50,703.5 

• GR 60,701.6 70,701.5 80,701.9 90,702.3 95,702.5 95,716.7 0,716.7 

• 
N 
CD 
PW 0 

0.030 
4 30 1 720.6 90 
703. 5,3 716.7,3 

*** FINISH PROCESSING CROSS SECTION - "MAINB" 
• *** CROSS SECTION "MAINB" ADDED TO DAF, RECORD NO. = 5, IXTYPE = 

DATA SUMMARY FOR SECID "MAINB" AT SRD = 5900. ERR-CODE= 0 • SKEW IHFNO VSLOPE 
30.0 0 0.0000 • X-Y COORDINATE PAIRS (NGP = 14): 

X y X y 

• 0.0 716.70 0.0 704.80 
30.0 704.00 40.0 702.40 
70.0 701. 50 80.0 701. 90 

• 95.0 716.70 0.0 716. 70 

X-Y MAX-MIN POINTS: • XMIN y X YMIN 
0.0 716.70 70.0 701. 50 

9 SUBAREA BREAKPOINTS (NSA = 3): 
0. 110 . 

• ROUGHNESS COEFFICIENTS (NSA O 3): 
0.030 0.030 0.030 

• BRIDGE PARAMETERS: 

EK CK 
0. 50 0.00 

X y 
10.0 704.90 
50.0 703. 50 
90.0 702.30 

XMAX y 
95.0 702. 50 

BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV WWANGL 
720.60 90.00 

• 
• 
• 
e 

• 

4 30.0 716. 70 ******* 1.00 

PIER DATA: 
PELV 

703.50 

NPW = 
PWDTH 

3.0 

2 PCODE = 0. 
PELV PWDTH 

716. 70 3.0 
PELV PWDTH 

X V 
20.0 704.80 
60.0 701. 60 
95.0 702.50 

X YMAX 
0.0 716. 70 

PELV PWDTH 

2 
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• 

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

• *** START PROCESSING CROSS SECTION - "MAINR" 
XR MAINR 5915 30 
GR -505,720.0 -485,719.6 -465,719.3 -445,718.9 -425,718.5 -405,717.9 

• GR -395,717.3 -375,716.8 -355,716.4 -335,716. 1 -315,716.0 -285,716.0 
GR -265,716.0 -245,716.Q -225,716.Q -205,716.0 -185,716.0 -165,716.0 
GR -145,716.0 -125,716. 1 -105,716.4 -85,716. 7 -65,717.0 -45,717.4 

• GR -25,717.9 -5,718.5 15,719.1 35,719.8 

*** FINISH PROCESSING CROSS SECTION - "MAINR" 
• *** CROSS SECTION "MAINR" ADDED TO OAF, RECORD NO. = 6, IXTYPE = 

DATA SUMMARY FOR SECID "MAINR" AT SRO= 

• 
• 
• 
• 
• 
• 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X y 

-505.0 720.00 
-425.0 718.50 
-355.0 716.40 
-265.0 716.00 
-185.0 716.00 
-105.0 716.40 
-25.0 717.90 

X-Y MAX-MIN POINTS: 
XMIN y 

-505.0 720.00 

VSLOPE 
0.0000 

(NGP = 
X 

-485.0 
-405.0 
-335.0 
-245.0 
-165.0 
-85.0 
-5.0 

X 
-315.0 

28): 
y 

719.60 
717.90 
716. 10 
716.00 
716.00 
716.70 
718. 50 

YMIN 
716.00 

t, SUBAREA BREAKPOINTS CNSA = 3): 
8. 118. 

• ROUGHNESS COEFFICIENTS <NSA = 3>: 
0.045 0.045 0.045 

EK 
0. 50 

• ROAD GRADE DATA: IPAVE RDWID USERCF 
***** 30.0 ******* 

X 
-465.0 
-395.0 
-315.0 
-225.0 
-145.0 
-65.0 

15. 0 

XMAX 
35.0 

5915. ERR-CODE= 

CK 
0.00 

y 
719.30 
717.30 
716.00 
716.00 
716.00 
717.00 
719. 10 

y 
719.80 

X 
-445.0 
-375.0 
-285. 0 
-205.0 
-125.0 
-45.0 
35.0 

X 
-505.0 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 
******* ******* ******* ******* 

• 
• 
• 

0 

y 
718.90 
716.80 
716.00 
716.00 
716. 10 
717.40 
719.80 

YMAX 
720.00 

4 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

• *** START PROCESSING CROSS SECTION - "SEC I" 
AS SEC I 6040 
GR 0,720.0 

• GR 22,716.2 38,704.5 49,703.5 56,702.1 62,701.4 70,701.4 73,702.4 
GR 84,704.5 100,714.0 115,718.7 
N 0.045 • *** FINISH PROCESSING CROSS SECTION - "SEC I" 

*** CROSS SECTION "SEC I" ADDED TO DAF, RECORD NO. = 7, IXTYPE = • DATA SUMMARY FOR SECID "SEC I" AT SRO= 6040. ERR-CODE= 0 

• SKEW IHFNO VSLOPE 
0.0 0 0.0000 

• X-Y COORDINATE PAIRS CNGP = 11): 
X y X y 

0.0 720.00 22.0 716.20 

• 56.0 702. 10 62.0 701. 40 
84.0 704. 50 100.0 714.00 

• X-Y MAX-MIN POINTS: 
XMIN y X YMIN 
0.0 720.00 62.0 701. 40 

• SUBAREA BREAKPOINTS CNSA = 3l: 
8. 118 . 

• ROUGHNESS COEFFICIENTS CNSA = 3l: 
0.045 0.045 0.045 

EK CK 
0. 50 0.00 

X y 
38.0 704. 50 
70.0 701. 40 

115. 0 718.70 

XMAX y 
115.0 718. 70 

• BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 
******* ******* ******* ******* • 

• 
• 
• 
• 
• 
• 
• 

X y 
49.0 703.50 
73.0 702.40 

X YMAX 
0.0 720.00 

5 
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• 
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• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE & TIME: 11/06/85 14:38 

*** START PROCESSING CROSS SECTION - "SEC J" 
XS SEC J 6610 
GR 0,719.0 
GR 22,716.2 38,704.5 43,702.5 50,702.0 80,702.0 93,702.5 
GR 115,714.0 130,719.0 
N 0.042 
PX SEC F 

*** FINISH PROCESSING CROSS SECTION - "SEC J" 
• *** CROSS SECTION "SEC J" ADDED TO DAF, RECORD NO. = B, IXTYPE = 

DATA SUMMARY FOR SECID "SEC J" AT SRD = 6610. ERR-CODE= 

CK 

0 • 
• 
• 
• 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X y 

0.0 719.00 
50.0 702.00 

115. 0 "'T• A --, J.&f', vv 

X-Y MAX-MIN POINTS: 
XMIN Y 

• 0.0 719.00 

VSLOPE 
0.0000 

<NGP = 
X 

22.0 
80.0 

130.0 

10): 
y 

716.20 
702.00 
719.00 

X YMIN 
50.0 702.00 

SUBAREA BREAKPOINTS <NSA = 3): 
• 8. 118. 

ROUGHNESS COEFFICIENTS <NSA = 3): 

• 0.042 n n.4.~ -· ----....---- 0.042 

• 
• 
• 
• 
e 

• 

EK 
0. 50 

X 
38.0 
93.0 

0. 00 

y 
704. 50 
702. 50 

XMAX Y 
130.0 719.00 

X 
43.0 

100.0 

y 
702. 50 
704. 50 

X YMAX 
0.0 719.00 

100,704.5 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

PINE RIVER AT ST LOUIS, MI 100 YEAR FLOOD 
SECTION 'SEC F' TO 'DSDAM' --CONTINUATION 

*** RUN DATE 8< TIME: 11/06/85 14: 38 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

SEC J: XS 570. 10. 1229. 0.37 0.80 718. 11 ******* 5990. 717.74 
6610. 570. 126 . 207927. 1.01 0.00 0.00 0.27 4.88 

ER 

• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• T2 
G 
WS 

• XS 
GR 
GR ·-• N 
SA 
XS 

• GR 
GR 
GR 

• N 
SA 
XS 

• GR 
GR 
GR 

• N 
XS 
GR 

• GR 
GR 
N 

• BR 
GR 
GR 

• N 
CD 
PW 0 

• XR 
GR 
GR 

• GR 
GR 
GR 

• AS 
GR 
GR 

• GR 
N 
XS 

• GR 
GR 
GR 

• N 
PX 
PX 

• PX 
PX 
PX 

• PX 
PX 
PX 

• EX 
ER 

• 
• 
• 

- \ - ., - ,.Is 

SECTION 'SEC F' 
5990 

715. 0:; 
SEC F 4620 

0, 720. () 70,715.0 350,710.0 455,705. () 480,702. !5 530,702.5 
540, 70!5. 0 680, 725 
0.050 0.045 0.075 
450 5•!10 

!3EC G 5550 
-425, 7:20. 0 
-400,715.0 0,711.3 8,710.~~ 22,705.1 35,703.5 54,703.2 70,702.9 
86,703.2 102,704.2 109,705.4 118,711.9 120,714.3 125,717.5 
0. 050 0. 045 0. 0•75 
8 118 

!EXIT 5800 
0,720. 0 

22,716.2 38,704.5 49,703.!5 56,702.1 62,701.4 70,701.4 73,702.4 
84,704.5 100,714.0 115,718.7 
0.045 

SEC H 590,0 
0, 720•. 0 

22, 716,. 2 38,704. 5 49,703. 5 56,702. 1 62,701. 4 70,701. 4 73, 702. 4 
84,704.5 100,714.0 115,719.7 
0.045 

MAINB 590CI 
0,716. 7 
60, 701.. 6 
0.030 

716.7 3() 
0,704.8 10,704.9 20,704.8 30,704.0 

70, 701. 5 80, 701. 9 90, 702. 3: 95,702. 5 

4 30 1 720.6 90 
703. 5,3 716.7,3 

MAINR 591:; 30 

~~o. 702. 4 5◄:>, 703. 5 
95,716.7 0,716.7 

-505,720.0 -485,719.6 -465,719.3 -445,718.9 -425,718.5 -405,717.9 
-395, 717. 3 -375, 716. 8 -355•, 716. 4 -33~i, 716. 1 -31 :;, 716. 0 -285, 716. 0 
-265,716.0 -245,716.0 -225,716.0 -205,716.0 -185,716.0 -165,716.0 
-145,716.0 -125,716. 1 -105,716.4 -85,716.7 -65,717.0 -45,717.4 
-25,717.9 -5,718. 5 15,719.1 35,719.8 

SEC I 604() 
0, 72(). 0 

22, 71,!>. 2 38, 704. 5 49, 703. 5 56, 702. ll 62, 701. 4 70,701. 4 73, 702. 4 
84,704.5 100,714.0 115,718.7 
0. 045 

SEC ,J 6610 
0,719.0 

SEC F 
SEC G 
EXIT 
SEC H 
MAINB 
MAINR 
SEC I 
SEC .J 

22, 7U,. 2 38, 704·. 5 43,702. 5 50,702. 0 80,702. 0 93,702. 5 100, 704. 5 
115,714.0 130,7'19.0 
0.042 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V0502E36 

FEDERAL HIGH~JAY ADMINISTRATION - lJ. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & lrIME: 11/06/85 15: 28 
Tl LIMITED DETAl[L FLOOD INSURANCE STUDY FOR CITY OF ST. LC!UIS 
T2 UPSTREAM SIDE OF ST. LOUIS MUNICl[PAL ELECTRIC PLANT D~\M 
<il 599'0 

*** G··DATA FOR SEC-ID, ISEO = 1 
ws 721. 9 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPIHl 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:26 

*** START PROCESSING CROSS SECTION - "SEC K" 
XS SEC K 6650 
GR 0,723.0 :,n_ .7nA_n :,7n,7nA_n 290,723 
N 0.028 

*** FINISH PROCESSING CROSS SECTION - "SEC K" 
*** CROSS SECTION "SEC K" ADDED TO OAF, RECORD NO. = 

DATA SUMMARY FOR SECID "SEC K" AT SRO= 

SKEW IHFNO VSLOPE 
0.0 0 0.0000 

X-Y COORDINATE PAIRS (NGP = 4): 
X y X y 

0.0 723.00 20.0 708.00 

X-Y MAX-MIN POINTS: 
XMIN y )( YMIN 
0.0 723.00 20.0 708.00 

ROUGHNESS COEFFICIENTS CNSA = 1): 
0.028 

EK 
0. 50 

X 
270.0 

XMAX 
290.0 

6650. 

CK 
0.00 

y 
708.00 

y 
723.00 

1, IXTYPE = 

ERR-CODE= 0 

X y 
290.0 723.00 

)( YMAX 
0.0 723.00 

1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:28 

*** START PROCESSING CROSS SECTION - "EXIT" 
XS EXIT 7100 

*** FINISH PROCESSING CROSS SECTION - "EXIT" 
*** CROSS SECTION "EXIT" ADDED TO DAF, RECORD NO. = 2, IXTYPE = 

DATA SUMMARY FOR SECID "EXIT" AT SRO= 

SKEW IHFNO VSLOPE 
0.0 0 0.0000 

~-y ~UUHU!NAIE PAIRS (NGP = 4): 
X y X y 

0.0 723.00 20.0 708.00 

X-Y MAX-MIN POINTS: 
XMIN y i( Yi'iiN 
0.0 723.00 20.0 708.00 

ROUGHNESS COEFFICIENTS (NSA = ll: 
0.028 

EK 
0.50 

X 
270.0 

XMAX 
290.0 

7100. ERR-CODE= 

CK 
0.00 

y X 
708.00 290.0 

y X 
723.00 0.0 

0 

y 
723.00 

YMAX 
723.00 

1 

• 
• 
• 
• 
• 
• 
e 

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



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

WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:28 

*** START PROCESSING CROSS SECTION - "SEC L'' 
XS SEC L 7200 
GR 0,723.0 20,708.0 380,708.0 400,723 
N 0.028 

*** FINISH PROCESSING CROSS SECTION - "SEC L" 
*** CROSS SECTION "SEC L" ADDED TO DAF, RECORD NO. = 

DATA SUMMARY FOR SECID "SEC L" AT SRO= 

SKEW IHFNO VSLOPE 
0.0 0 0.0000 

X-Y COORDINATE PAIRS <NGP = 
X y X 

0.0 723.00 20.0 

X-Y MAX-MIN POINTS: 
XMIN y X 
0.0 723.00 20.0 

gn1 IOUhJC'QC: rMC'C'C' Tr T C'h.lTC / a..10A -,,...,"._' ,, • .,_...,..., 'M-'-• l .1.'M .& '-1'1 I W , l'IVn -

0.028 

4): 
y 

708.00 

YMIN 
708.00 

. \ . 
~I• 

EK 
0. 50 

X 
380.0 

XMAX 
400.0 

7200. 

CK 
0.00 

y 
708.00 

y 
723.00 

3, IXTYPE = 

ERR-CODE= 0 

X y 
400.0 723.00 

X YMAX 
0.0 723.00 

1 

• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:28 

*** START PROCESSING CROSS SECTION - "MILLB" 
BR MILLB 7200 723.4 
GR -171,723.85 -171, 721. 55 -160,718.33 -150,712.33 -140,710.03 
GR -130,708.33 -120,709.83 -116,706.53 -113, 706. 53 -110,706.93 
GR -100,706.83 -90,707. 13 -80,709.53 -70,707.23 -58,706.83 
GR -55,707. 13 -50,706.93 -40,707.63 -30,707.93 -20,712.33 
GR -10,717.71 -2,720.46 0,723. 10 -171,723.85 
N 0.028 
CD 4 40 2.0 726.6 90 
PW 0 706.53,6 723. 5,6 

*** FINISH PROCESSING CROSS SECTION - "MILLS" 
*** CROSS SECTION "MILLS" ADDED TO OAF, RECORD NO. = 4, IXTYPE = 2 

DATA SUMMARY FOR SECID "MILLS" AT SRO= 7200. ERR-CODE= 0 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X Y 

-171. 0 723. 85 
-140.0 710.03 
-113.0 706. 53 
-80.0 709. 53 
-50.0 706.93 
-10.0 717.71 

X-Y MAX-MIN POINTS: 

VSLOPE 
0.0000 

(NGP = 
X 

-171. 0 
-130.0 
-110. 0 
-70.0 
-40.0 
-2.0 

24): 
y 

721. 55 
708.33 
706.93 
707.23 
707.63 
720.46 

EK 
0. 50 

XMIN Y X YMIN 
-171.0 723.85 -116.0 706.53 

ROUGHNESS COEFFICIENTS <NSA = ll: 
0.028 

BRIDGE PARAMETERS: 
BRTYPE BRWDTH LSEL USERCD EMBSS 

4 40.0 723.40 ******* 2.00 

PIER DATA: 
PELV 

706.53 

NPW = 
PWDTH 

6.0 

2 PCODE = 0. 
PELV PWDTH 

723. 50 6.0 

CK 
0.00 

X y 
-160.0 718.33 
-120.0 709.83 
-100.0 706.83 
-58.0 706.83 
-30.0 707.93 

0.0 723. 10 

XMAX y 
0.0 723. 10 

EMBELV WWANGL 
726.60 90.00 

PELV PWDTH 

X y 
-150.0 712.33 
-116.0 706.53 
-90.0 707. 13 
-55.0 707. 13 
-20.0 712.33 

-171. 0 723.85 

X YMAX 
-171. 0 723.85 

PELV PWDTH 

• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 
• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:28 

*** START PROCESSING CROSS SECTION - "SEC M" 
AS SEC M 7360 
GR 0,723.5 20,708.0 480,708.0 500,723.5 
N 0.028 

*** FINISH PROCESSING CROSS SECTION - "SEC !'!" 
*** CROSS SECTION "SEC M" ADDED TO DAF, RECORD NO. = 5, IXTYPE = 

UAIA SUMMARY F□R 5ECID "5EC M" AT SRD = 

SKEW IHFNO VSLOPE EK 

7360. ERR-CODE= 

CK 
0.0 0 0.0000 0.50 0.00 

X-Y COORDINATE PAIRS (NGP = 4): 
X y X y X y X y 

0 

0.0 723. 50 20.0 70B.00 4B0.0 70B.00 500.0 723. 50 

X-Y MAX-MIN POINTS: 
XMIN y X YMIN XMAX Y 
0.0 723. 50 20.0 70B.00 500.0 723.50 

ROUGHNESS COEFFICIENTS CNSA = 1): 
0.02B 

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 
******* ******* ******* ******* 

X YMAX 
0.0 723.50 

5 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:28 

*** START PROCESSING CROSS SECTION - "SEC Ill" 
XS SEC N 12520 
GR 0,722. 5 200,720.6 214,718.1 280,714.6 350,710.8 
GR 415,710.8 480,713.9 545,712.2 570,708.4 590,712.6 
GR 614,818.1 620,721. 1 700,721. B 1100,727.0 
SA ""'" "-"" ""T-'W"• -~-· 
N . 030 . 035 . 030 
PX SEC K 

*** FINISH PROCESSING CROSS SECTION - "SEC N" 
*** CROSS SECTION "SEC N" ADDED TO OAF, RECORD NO. = 6, IXTYPE = 1 

DATA SUMMARY FOR SECID "SEC N" AT SRD = 12520. ERR-CODE= 0 

SKEW 
0.0 

IHFNO 
0 

X-Y COORDINATE PAIRS 
X y 

0.0 722.50 
350.0 710.80 
570.0 708.40 
700.0 721.80 

X-Y MAX-MIN POINTS: 

VSLOPE 
0.0000 

<NGP = 
X 

200.0 
415.0 
590.0 

1100.0 

14): 

EK 
0.50 

y 
720.60 
710.80 
712.60 
727.00 

XMIN Y X YMIN 
0.0 722.50 570.0 709.40 

SUBAREA BREAKPOINTS <NSA = 3): 
480. 620. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
0.030 0.035 0.030 

CK 
0.00 

X 
214.0 
480.0 
614.0 

y 
718. 10 
713.90 
818. 10 

XMAX Y 
llUU.U /"o!/.UU 

X 
280.0 
545. 0 
620.0 

y 
714.60 
712.20 
721. 10 

X YMAX 
614.0 818. 10 

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

• 
• 
• 
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WSPRO 
V050286 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

LIMITED DETAIL FLOOD INSURANCE STUDY FOR CITY OF ST. LOUIS 
UPSTREAM SIDE OF ST. LOUIS MUNICIPAL ELECTRIC PLANT DAM 
*** RUN DATE & TIME: 11/06/85 15:28 

XSID:CODE 
SRD 

SRDL 
FLEN 

SEC K:XS ****** 
6650. ****** 

EXIT :XS 
7100. 

450. 
450. 

LEW 
REW 

AREA VHD 
K ALPH 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

1. 3733. 0.04 ***** 721.94 710.61 
289. 1075286. 1.00 ***** ******* 0.08 

1. 3737. 0.04 0.01 721.95 ******* 
289. 1077188. 1.00 0.00 0.00 0.08 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"SEC L" KRATIO = 1.44 

0 
VEL 

WSEL 

5990. 721. 90 
1. 60 

5990. 721. 91 
1. 60 

SEC L: FV 100. 1. 5276. 0.02 0.00 721.96 ******* 5990. 721.94 
7200. 100. 399. 1550757. 1.00 

ABOVE RESULTS REFLECT 
0.00 0.00 0.05 1. 14 

<<<<<THE "NORMAL" <UNCONSTRICTED> FLOW>>>>> 

SEC M: AS 160. 2. 6666. 0.01 0.00 721.96 ******* 5990. 721.95 
7360. 160. 498. 1979884. 1.00 

ABOVE RESULTS REFLECT 
0.00 0.00 0.04 0.90 

<<<<<THE "NORMAL" <UNCONSTRICTED> FLOW>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE 
SRD 

SRDL LEW AREA VHD HF EGL CRWS 
FLEN REW K ALPH HO ERR FRO 

MILLB:BR 
7200. 

100. -171. 1950. 0. 17 0. 01 722. 01 712. 45 
100. -1. 511575. 1. 18 0. 05 0. 00 0. 17 

TYPE PPCD FLOW 
4. 0. 1. 

XSID:CODE 
SRD 

SEC M:AS 
7360. 

SRDL 
FLEN 

120. 
348. 

C 
0.920 

LEW 
REW 

PIA 
0.047 

LSEL 
723.40 

AREA VHD 
K ALPH 

BLEN XLAB XRAl3 
****** ****** ****** 

HF 
HO 

EGL 
ERR 

CRWS 
FR# 

2. 6700. 0.01 0.01 722.03 709.74 
498. 1996140. 1.00 0.01 0.00 0.04 

M(G> M(K) KO XLKG 
162. 

XRKO 
332. 

OTEL 
722.01 0.657 0.631 736924. 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 

XSID:CODE SRDL 
SRD FLEN 

SEC N:XS 5160. 
12520. 5160. 

ER 

"SEC N" KRATIO = 0.32 

LEW AREA VHD HF EGL CRWS 
REW K ALPH HO ERR FR# 

37. 3774. 0.04 0. 15 722. 19 ******* 
727. 630394. 1.04 0.01 0.00 0. 12 

0 WSEL 
VEL 

5990. 721.83 
3.07 

0 
VEL 

WSEL 

5990. 722.01 
0.89 

0 WSEL 
VEL 

5990. 722. 15 
1. 59 
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T2 
G 

e WS 
XS 
GR • N 
XS 
XS 

• GR 
N 
BR • GR 
GR 
GR • GR 
GR 
N 

• CD 
PW 0 
AS 

• GR 
N 
XS 

• GR 
GR 
GR 

• SA 
N 
PX 

• PX 
PX 
PX 

• PX 
PX 
EX 

• ER 

• 
• 
• 
• 

. ,, . ... . ·~. 
• ,. ,A •l, • •· 

LIMITED DETAIL FLOOD INSIURANCE STUDY FOR CITY OF ST. LOU:[S 
UPSTREAM SIDE, OF ST. LOIUIS MUNICIPAL ELECTRIC: PLANT DAM 

59901 

721. 9 
SEC K 66,50 

0,723.0 20. ,708.0 270 .. 708.0 290,723 
0. 028 

EXIT 7100 
SEC L 7200 

MILLB 

SEC M 

SEC N 

SEC K 
EXIT 
SEC L 
MILLB 
SEC M 
SEC N 

0,723.0 20,708.0 
0.028 

380,708.0 400,723 

7200 723.4 
-171,723.85 -·171, 721. 55 
-130,708.33 -·120, 709. 83 
-100,706.83 -90,707. 13 
-55,707. 13 -50,706.93 
-10,717. 71 -2,720.46 
0.028 
4 40 2.0 726.6 
70,6. 53, 6 723:. 5, 6 
73,60 

90 

-160,718. 33 
-116,706. 53 
-80,709. 53 
-40, 707. ,!13 

0, 723. 10 

-150,712.33 
-113,706. 53 
-70,707.23 
-30,707.93 

-171,723.85 

,o, 723. 5 20, 708. 0 48(), 708. 0 50C:), 723. 5 
10. 028 

12:520 
0, 72,2. 5 
415,710.8 
614, 1318. 1 
480 . 
. 030 

200,720.6 
480,713.9 
620, 721. 1 
620 . 
. •035 

214, 718. :l 
545, 712. :~ 
700, 721. I~ 

. 030 

280,714.6 
570, 7108. 4 
1100,727.0 

-140,710.03 
-110,706.93 
-58,706.83 
-20,712.33 

350,710.8 
590,712.6 

• 
• 
• 
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STATION - 04155000 

-- YEARS OF RECORD -
SYSTEMATIC HISTORIC 

55 0 

/USGS PINE RIVER AT ALMA, MICH. 1931-1985 

HISTORIC 
PEAKS 

0 

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

I N P U T 

GENERALIZED 
SKEW 

-0. 170 

D A T A S U M M A R Y 

STD. ERROR OF 
GENERAL. SKEW 

0.450 

SKEW 
OPTION 

WRC WEIGHTED 

GAGE BASE 
DISCHARGE 

0.0 

NOTICE -- PRELIMINARY MACHINE COMPUTATIONS. 
USER RESPONSIBLE FOR ASSESSMENT AND INTERPRETATION. 

**WCF199W-PEAKS WITH MISSING-DISCHARGE CODES WERE BYPASSED. 
**WCF113W-NUMBER OF SYSTEMATIC PEAKS HAS BEEN REDUCED TO NSYS = 

3 
52 

04155000 

USER-SET OUTLIER CRITERIA 
HIGH OUTLIER LOW OUTLIER 

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

• WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE. 0.0 
305. 5 

6927.6 
WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION. 
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE. 

• WCF002J-CALCS COMPLETED. RETURN CODE= 2 

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

ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 

FLOOD BASE LOGARITHMIC 
FLOOD BASE EXCEEDANCE LOGARITHMIC STANDARD LOGARITHMIC 
DISCHARGE PROBABILITY MEAN DEVIATION SKEW 

SYSTEMATIC RECORD 0.0 1. 0000 3. 1628 0.2435 -0. 138 
W R C ESTIMATE 0.0 1.0000 3. 1628 0.2435 -o. 149 

ANNUAL FREQUENCY CURVE ORDINATES -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES 

ANNUAL 
EXCEEDANCE 
PROBABILITY 

0.9950 
0.9900 
0.9500 
0.9000 
0.8000 
0. 5000 
0.2000 
0. iOOO 
0.0400 
0.0200 
0.0100 
0.0050 
0.0020 

W R C 
ESTIMATE 

317.3 
371. 3 
565. 2 
703.2 
911. 6 

1475.2 
2340.7 
2956. 5 
3770. 7 
4398.4 
5041. 2 
5701. 6 
L L r. A .II ccv .......... 

SYSTEMATIC 
RECORD 

319. 1 
373.0 
566. 1 
703. 6 
911. 3 

1473. 7 
2340. 1 
2958. 7 
3779. 1 
4413.4 
5064.6 
5735.2 
6654. 2 

'EXPECTED 
PROBABILITY' 

ESTIMATE 

287.2 
344.8 
548. 5 
687.8 
901. 8 

1475.2 
2363. 7 
30i3.6 
3889. 5 
4603. 5 
5341. 5 
6152.0 
7188. 1 

95-PCT CONFIDENCE LIMITS 
FOR WR C ESTIMATES 

LOWER UPPER 

228. 7 
275.0 
448. 9 
577. 1 
773.6 

1296.3 
2036.6 
2528.3 
3151. 1 
3616.0 
4081. 4 
4550.3 
5178.6 

405. 1 
465.2 
675.8 
823.5 

1047.2 
1680. 1 
2760.9 
3593.4 
4752. 5 
5682.7 
6663.2 
7696.6 
9146.9 

/USGS .. 
• 
• 
• 
• 
• 
e 

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



• PGM J407 VER 3.7 
• <REV 11/5/81) 

• STATION - 04155000 

• 
• 

U. S. GEOLOGICAL SURVEY 
ANNUAL PEAK FLOW FREGUENCY ANALYSIS 

FOLLOWING WRC GUIDELINES BULL. 17-B. RUN-DATE 8/20/86 AT 1557 

/USGS PINE RIVER AT ALMA, MICH. 1931-1985 

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

NOTICE -- PRELIMINARY MACHINE COMPUTATIONS . 
USER RESPONSIBLE FOR ASSESSMENT ANO INTERPRETATION. 

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

04155000 

INPUT DATA LISTING EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS 

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

WATER 
YEAR 

1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

DISCHARC~E 

353.0 
1060.0 
1400.0 
1100.0 
3560.0 
965.0 
720.0 

4070.0 
-660.0 

-1330.0 
-772.0 
2210.0 
2450.0 
960.0 

1840.0 
3650.0 
1820.0 
4400.0 
1200.0 
3210.0 
1320.0 
1320.0 
1270.0 
1750.0 
1150. 0 
1800.0 

675. 0 
723.0 

2400.0 
2480.0 
658.0 

1210.0 
622.0 
480.0 

2780.0 
1050.0 
2540.0 
1710.0 
1020.0 
964.0 

CODES 

K 
K 
K 

-- CONTINUED --

WATER 
YEAR 

1948 
1938 
1946 
1935 
1950 
1965 
1975 
1976 
1978 
1967 
1960 
1943 
1959 
1942 
1985 
1945 
1947 
1982 
1956 
1974 
1954 
1968 
1972 
1971 
1973 
1983 
1933 
1951 
1952 
1953 
1981 
1962 
1949 
1955 
1977 
1934 
1932 
1966 
1969 
1936 

RANKED 
DISCHARGE 

4400.0 
4070.0 
3650.0 
3560.0 
3210.0 
2780.0 
2720.0 
2630.0 
2630.0 
2540.0 
2480.0 
2450. 0 
2400.0 
2210.0 
2080.0 
1840.0 
1820.0 
1820.0 
1800.0 
1790.0 
1750.0 
1710.0 
1680.0 
1610.0 
1540.0 
1460.0 
1400.0 
1320.0 
1320.0 
1270.0 
1270.0 
1210.0 
1200.0 
1150. 0 
1120. 0 
1100.0 
1060.0 
1050.0 
1020.0 
965.0 

SYSTEMATIC 
RECORD 

0.0189 
0.0377 
0.0566 
0.0755 
0.0943 
0. 1132 
0. 1321 
0. 1509 
0. 1698 
0. 1887 
0.2075 
0. 2264 
0.2453 
0.2642 
0.2830 
0.3019 
0.3208 
0.3396 
0.3585 
0.3774 
0.3962 
0.4151 
0.4340 
0. 4528 
0. 4717 
0.4906 
0. 5094 
0. 5283 
0. 5472 
0. 5660 
0. 5849 
0.6038 
0. 6226 
0.6415 
0.6604 
0. 6792 
0.6981 
0.7170 
0.7358 
0. 7547 

W R C 
ESTIMATE 

0. 0189 
0.0377 
0. 0566 
0.0755 
0.0943 
0. 1132 
0. 1321 
0. 1509 
0. 1698 
0. 1887 
0. 2075 
0. 2264 
0.2453 
0.2642 
0.2830 
0. 3019 
0.3208 
0. 3396 
0. 3595 
0. 3774 
0. 3962 
0. 4151 
0. 4340 
0. 4528 
0. 4717 
0. 4906 
0. 5094 
0. 5283 
0. 5472 
0. 5660 
0. 5849 
0.6038 
0. 6226 
0. 6415 
0. 6604 
0. 6792 
0.6981 
0. 7170 
0. 7358 
0. 7547 

SEG 1.0001 

/USGS 

• 
• 
• 
• 
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• 
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• 
• 
• 
• 
• 
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• 
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PGM J407 VER 3.7 
<REV 1:l/5/81) 

STATIIDN - 04155000 

U. S. GEOLOGICAL SURVEY 
ANNUAL PE,O.K FLOW FREQUENCY .01NALYSIS 

FOLLOWING WRC GUIDELINES BULL. 17-B. RUN-DATE 8/20/86 AT 1!i57 

/USGS PINE RIVER AT ,ALMA, MICH. 1931-1985 

********~It 
********'~ 

NOTICE -- PRELIMINARY MACHINE COMPUTATIONS . 
USER RESPONSIBLE FOR ASSESSMEcNT AND INTIERPRETATION. 

******~f-** 
******~H:1-* 

041:;5000 

INPUT DATA LISTING E~1PIRICAL FREcGUENCY CUR'VES -- WEIBULL PLOTTING POSITIONS 

WATER ~JATER RANKED SYSTEMIATIC W R C 
YE.01R DISCHARGE CIDDES YEAR DISCHARGE REC□IRD ESTIMATE 

-- CONTINUED --
1971 1610.0 1970 964.0 0.7736 0.7736 
1972 1680.0 1944 960.0 0. 7~>25 0.7925 
1973 1540.0 1984 936.0 0. 81.13 0.8113 
1974 1790.0 1980 814.0 o. 0::102 0.8302 
1975 2720.0 1979 808.0 0. 8ll91 0.8491 
1976 2630.0 1958 723.0 0.8679 0.8679 
1977 1120.0 1937 720. 0 0.8B68 0.8868 
1978 2630.0 1957 675. 0 0.9057 0.9057 
1979 808.0 1961 658. 0 0. 9~245 0.9245 
19130 814.0 1963 622.0 0. 9,i34 0.9434 
19131 1270. 0 1964 480. 0 0.9623 0.9623 
19132 1820.0 1931 353. 0 0. 91311 o. 9811 
19133 1460.0 1939 -660.0 
191B4 936. 0 1941 -772.0 
19,85 2080.0 1940 -1330.0 

SEQ :L. 0001 • 
/USGS • 

• 
• 
• 
• 
• 
• 
• 
• 
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• 
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PGM J407 VER 3.7 
CREV 11/5/81) 

STATION - 04155000 

-- YEARS OF RECORD -
SYSTEMATIC HISTORIC 

55 0 

U. S. GEOLOGICAL SURVEY 
ANNUAL PEAK FLOW FREQUENCY ANALYSIS 

FOLLOWING WRC GUIDELINES BULL. 17-B. RUN-DATE 8/20/86 AT 1557 SEQ 1.0002 
/USGS PINE RIVER AT ALMA, MICH. 1931-1985 04155000 /USGS 

HISTORIC 
PEAKS 

0 

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

I N P U T 

GENERALIZED 
SKEW 

-0. 170 

D A T A S U M M A R Y 

STD. ERROR OF 
GENERAL. SKEW 

0.450 

SKEW 
OPTION 

WRC WEIGHTED 

GAGE BASE 
DISCHARGE 

0.0 

NOTICE -- PRELIMINARY MACHINE COMPUTATIONS . 
USER RESPONSIBLE FOR ASSESSMENT AND INTERPRETATION. 

USER-SET OUTLIER CRITERIA 
HIGH OUTLIER LOW OUTLIER 

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

**WCF109W-PEAKS WITH MISSING-DISCHARGE CODES WERE BYPASSED. 
• **WCF113W-NUMBER OF SYSTEMATIC PEAKS HAS BEEN REDUCED TO NSYS = 

WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE. 

3 
52 

0.0 
305. 5 

6927.6 
WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION. 

• WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE. 
WCF002J-CALCS COMPLETED. RETURN CODE= 2 

• ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 

• FLOOD BASE LOGARITHMIC 
FLOOD BASE EXCEEDANCE LOGARITHMIC STANDARD LOGARITHMIC 
DISCHARGE PROBABILITY MEAN DEVIATION SKEW 

• SYSTEMATIC RECORD 0.0 1.0000 3. 1628 0.2435 -0. 138 
W R C ESTIMATE 0.0 1.0000 3. 1628 0.2435 -o. 149 

• 
ANNUAL FREQUENCY CURVE ORDINATES -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES 

• ANNUAL 'EXPECTED 95-PCT CONFIDENCE LIMITS 
EXCEEDANCE W R C SYSTEMATIC PROBABILITY' FOR W R C ESTIMATES 

• PROBABILITY ESTIMATE RECORD ESTIMATE LOWER UPPER 

0.9950 317.3 319. 1 287.2 228. 7 405. 1 

• 0.9900 371. 3 373.0 344.8 275.0 465.2 
0.9500 565.2 566. 1 548. 5 448.9 675. 8 
0.9000 703.2 703.6 687.8 577. 1 823. 5 

• 0.8000 911. 6 911. 3 901. 8 773.6 1047.2 
0. 5000 1475.2 1473. 7 1475.2 1296.3 1680. 1 
0.2000 2340.7 2340. 1 2363.7 2036.6 2760.9 

• 0. 1000 2956. 5 2958. 7 3013.6 2528.3 3593.4 
0.0400 3770.7 3779. 1 3889. 5 3151. 1 4752. 5 
0.0200 4398.4 4413. 4 4603. 5 3616.0 5682. 7 

• 0.0100 5041. 2 5064.6 5341. 5 4081.4 6663.2 
0.0050 5701. 6 5735.2 6152.0 4550.3 7696.6 
0.0020 6604.4 6654.2 7188. 1 5178.6 9146.9 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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PGM J407 VER 3.7 
(REV 11/5/81) 

STATION - 04155000 

U. S. GEOLOGICAL SIJRVEY 
ANNUAL PEAK FLOW FREGUEINCY ANALYSIS 

FOLLOWING WRC ~IUIDELINES IBULL. 17-B. RUN-DATE 8/20/86 AT 1557 

/USGS PINE RIVE.R AT ALMA, MICH. 19:11-1985 

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

NOTICE -- PRELIMINARY MACHINE COMPUTATIONS . 
UEiER RESPONSIBLE FOR ASSESSMENT AND INTERPRElrATION. 

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

04155000 

INPIUT DATA LISTING EMPIRICAL FREGUENC:Y CURVES -·- WEIBULL PLOTTING POSITIONS 

WATER WATER RANKED SYSTEMATIC W R C 
YEAR DISCHARGIE CODES YEAR DISCHARGE RECORD ESTIMl'oTE 

1931 353.C) 1948 4400.0 0.0189 0. 01El9 
1932 1060. C) 1938 4070.0 0.0377 0.0377 
1933 1400.0 1946 36:50. 0 0.0566 0. 05i,6 
1934 1100.() 1935 351,0. 0 0. 0755 0. 0755 
1935 3560.0 1950 32:10.0 0.0943 o. 09t!3 
1936 965. () 1965 27130. 0 0. 1132 0. 11:i2 
1937 720. () 1975 27:20. 0 0. 1321 0. 13;21 
1938 4070. (j 1976 26:30. 0 0. 1509 0. 15()9 
1939 -660.0 K 1978 26:30. 0 0. 1698 0. 16'18 
1940 -1330.0 K 1967 25•40. 0 o. 1887 o. 18137 
1941 -772.ID K 1960 24:B0.0 0.2075 0.2075 
1942 2210. ID 1943 2450.0 0.2264 0.2264 
1943 2450. 1D 1959 2400.0 0.2453 o. 24153 
1944 960.0 1942 2210.0 0.2642 0. 26•!12 
1945 1840.0 1985 2080.0 0.2830 0.2830 
1946 3650.0 1945 1840.0 0.3019 0.3019 
1947 1820.0 1947 1820.0 0.3208 0. 321D8 
1948 4400. 0 1982 1820.0 0.3396 0.3396 
1949 1200.0 1956 1800.0 0.3585 0. 35:85 
1950 3210.0 1974 1790.0 0.3774 0.3774 
1951 1320. 0 1954 1750.0 0.3962 0.3962 
1952 1320.0 1968 1710.0 0.4151 0.4151 ' 
1953 1270.0 1972 1680.0 0.4340 0.4340 
1954 1750. 0 1971 1610.0 0. 4528 0. 4528 
1955 1150.0 1973 1 ~;40_ 0 0.4717 0.4717 
1956 1800.0 1983: 1~160. 0 0. 4906 o. 4906 
1957 675. 0 19331 1~100. 0 0. 5094 0. 5094 
1958 723. 0 1951 1:120. 0 0. 5283 0. 52:83 
1959 2400. 0 195;;• 1:120. 0 0.5472 0. 54-72 
1960 2480. 0 195:::I 1270.0 0. 5660 0. 5660 
1961 658.0 1981. 1:270. 0 0. 5849 o. 58149 
1962 1210.0 196;;! 1;210. 0 0.6038 0. 6Cl38 
1963 622. 0 194~1 1;200. 0 0.6226 0. 6:e!26 
1964 480. 0 195:i 1:150.0 0.6415 o. 6~115 
1965 2780.0 1977 1 :120. 0 0.6604 0. 6f,04 
1966 1050 .. 0 19311 1:100.0 0.6792 0.6792 
1967 2540 .. 0 193;2 1060.0 0.6981 0. 6~181 
1968 1710.0 1966 1050.0 0.7170 0. 7l.70 
1969 1020.0 196'1 1020.0 0.7358 0. 7cl58 
1970 964.0 1936 '965. 0 0. 7547 0. 7:;47 

-- CONTINUED --

SEGl 1. OOOl. 

/USGS 
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PGM J407 VER 3.7 
<REV 11/5/81) 

STATION - 04155,000 

U. S. GEOLOGICAL SURVEY 
ANNUAL PEAK FLOW FREQUENCY IINALYSIS 

FOLLOWING WRC GUIDELINES BULL. 17-B. RUN-DATE B/20/86 AT 1:557 

/USGS PINE RIVER AT ALMA, MICH. 1931-1985 

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

NOTICE -- PRELIMINARY MACHINE COMPUTATIONS . 
USER RESPONSIBLE FOR ASSESSME,NT AND INTERPRETATION. 

******ii~** 
******~~** 

041:55000 

INPUT DATA LISTING El'!IPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS 

WATER illlATER RANKED SYSTEMATIC W R C 
YE/1,R DISCHARGE CIJDES YEAR DISCHARGE RECORD E:STIMATE 

-- CONTINUED --
197'1 11610. 0 1970 964.0 0.7736 0.7736 
197'2 11680. 0 1944 960.0 0.7925 0. 7925 
197'3 ]1540. 0 1984 936.0 0.8113 0.8113 
197'4 ll790.0 1980 814.0 0. 93,02 0.8302 
197'5 ~1720. 0 1979 808.0 0.8491 0.8491 
1976 ~1630. 0 1958 723.0 0.8679 0.8679 
1977 11120.0 1937 720.0 o. ss,6B 0.8868 
1978 ;1630. 0 1957 675.0 0. 90,57 0.9057 
1979 808.0 1961 658.0 0. 92:45 0. 9245 
19EIO 814.0 1963 622.0 0.9434 0.9434 
19El1 ll270. 0 1964 480.0 0. 96,23 0.9623 
19El2 ll820. 0 1931 353.0 0. 9B11 0. 9811 
19El3 ll460. 0 1939 -660.0 
19El4 936.0 1941 -772.0 
19El5 ;2000. 0 1940 -1330.0 

• 
SEQ 1. 0001 • 

/USGS • 
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