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ARKA.'lSAS :<.IVER BAS I~ 

,17liSSOO CA..'lEY RIVER ~EAR ?..·\MONA, JKLA. 

LOCATION.··Lat 36°30'31", ong 95"50'36'', in SE 1/4 :"iW 1/4 3ec.S, T.23 ., ::<..14 ., ',lfa3hington Countv, near left bank n downstream side ·Jf ?ier Jf cJunty road bri ge, l mi e lpst-:-ea:n from Buck Creek, Z.2 rai es iownstream from Double Creek, 4.5 miles s utheast f ~amona, and at i'lile 3:.o. 

;AGE. --!iater·stag".!' recarder. Jatum <Jf gage is 596.43 ft abcve i'lean sea level. ?rior to :=eb. -Z-9, 1939, nonrec.Jrding g1gse :it site :6.2 miles d.cwnstre'3.ffi lt datum 21.41 ft ~·Jwer. ?rior to ~eb. 15, 1946, nonrecJrding gage at present site lnd datum. 

~ISTORICAL JATA.--Data for ?eaks priar to 1935 and far 1943 and 1945 are from files of the Corps of Engineers. 

RE~ARKS.--Some regulation si'1ce ebruary 1950 l:Jy :-fuiah lake 64 . .:: miles ~pstream (capacity, .'.!95,100 acre-ft). •Jnly 3.:mua ?eaks are shown prior to 1937. Kecords since 1948 furnished by Coros of Engineers and rev ewed by Geological Survey. 3ase for partial-duration series, "",500 Cfs. 

BASIN CHARACTERISTrcs 
bra1na~e Area (sq m1) 

Total 1,955 
Noncontributing 0 
Contributing 1,955 

Channel slope (ft/mi) = ** 11 

Annual precip. (in) u11 
Bankful stage (ft) 23 

Gage 
Water height Discharge 
ye;\r Date (fpp,., refs 1 

1927 Oct. 39.0 . 
1929 Apr. 24 33.4 -
1930 \fay 4,5 32.7 -
1931 Jul. 21 20.4 5,000 

1932 Nov. 27 30.6 -
1935 Jun. 33.S 29, 000 

1936 Jun. 8 27.85 10 J 200 

1937 Oct. 13 32.05 18 ,000 
Jun. 12 26. Z4 8,800 

1938 Apr. 2 31. 27 13,100 
\.fay 25 30.0 11, 400 
Jun. 14 26.06 8.250 . 

1943 May 21 39.8 . -
1945 Oct. 7 28.88 15,600 

Mar. 16 28.14 9,850 
Mar. 28 28.45 11,400 
Apr. 19 29.28 21, 600 
Jul. 3 ZS.SO 11,700 

1946 Oct. 3 30. 12 38,500 
Jan. 6 27.07 8,850 

1~47 Apr. 18 29.06 17,600 
AJ'r. 27 26.41 8. 390 
May 20 27.82 9,410 

19U Apr. 27 26.02 8,150 
\iay 13 24.00 7,520 
Jun. 26 29.30 19,900 
Jul. 13 26. f, 5 8,520 
Jul. 21 ZS. 94 l4' 800 
Aua. 17 28. 44 11,300 

LOG· PEARS0N TYPE I I I 
Ftcno-~~EQVE~CY DATA fCFS) 
Ql Hit 

Q5 *** 
QlO 111111 

Q2j .. 1111 * 
Q.so .. 11•1t 

'~ \00 111111 

Pe~k stages and discharges 

·~age 

Water height Discharge 
VP!'1l" Date (feet) fcfs) 
1949 Jan. ,,., 

Zi. 7? 9,740 
Feb. 16 z 6. 50 8,690 
'fay 22 28.00 lJ, ~:JO 

1950 ~ay 11 27.80 9 '3110 
Jun. 6 27.37 10 I l'!O 
Jul. 23 29.42 21, 300 
Aug. 4 29.10 16, -oo 
Aug, 21J 26.85 8. 870 

1951 Jul. s 29.02 1 s, 700 

1952 Nov. 12 26.13 8,810 
\far. 11 24. 00 7,610 

1953 'fay 12 22.28 7,051) 

1954 ~ay 3 26. 69 9,340 

1955 ~ay 29 25.Sn 8,650 

1956 Oct. 8 11. 54 z, s 70 

1957 May 2 26. 70 9. 131) 
May 18 29.20 14,601) 
May 21 29.17 14,400 
Jun. 3 zs. 90 12. 600 
Jun. 12 29.69 36,700 
Jun. 20 28.07 11, 500 
Jun. 25 29.11 16,000 

1958 Apr. 7 22.65 1,250 

1959 'fay l<'I ZS .12 8, 501') 
Jul. 18 29.16 13 J 300 
Jul. 24 29. 76 zz, 300 

1960 Oct. fl 29.46 16,200 
Oct. 14 25. "!7 8,850 
Oct. ZS 23.26 7,600 
Apr. 15 24. 52 a.zoo 
'fay 6 ZS. 42 ~.650 

Water 
vea,. 
1961 

1962 

1963 

l<lf14 

1965 

l C')6 6 

1967 

1968 

1969 

1970 

1971 

Lor.-PEARSON TYPE rrr 
STATISTICS (LOG UNITS) 
Mean • 111111 

Standard deviation • 111111 

Skew • *** 

Gage 
Discharge height 

0lll1'11! (fettt-\ r cfs) 
Apr. 22 24.10 8,590 
~fay 10 29.52 23,400 
Jun. 3 24.54 8. 790 
Jul. 15 26.ZS 9,640 
Aug. 14 28.46 12,IJOO 
Sep. 5 28 .13 11,000 
Sep. 15 29.32 15,500 

Nov. 3 26.21 9,540 
Nov. 16 25.17 8,940 
Nov. 22 25.17 8,940 
Sep. 16 26.62 9,780 

Jan. 5 13. SS 3, 110 

Anr. 5 25.40 9'140 
Aug. 29 23.05 7,870 

Apr. 6 28. 62 13,800 
Apr. 15 23.62 9J130 
Sep. 21 23,54 9,060 

Jun. 12 17.79 5,820 

Jul. 26 H. 74 9.880 

'tar. 20 27.90 12,600 
Apr. 4 21. 84 8,040 

Mar. 25 26.56 11,300 
Apr. 18 21.60 7,930 
Jun. 2 24. 31 9,600 
Jun. 9 ZZ.82 8,630 
Jun. 15 Zl. 88 8,100 
Jun. Z1 29.Sl 15,900 

Oct. 13 27. 70 11, 700 
Apr. 2 21. 64 7,950 
"fay 2 29.16 14 ,900 
Jun. 3 26.87 11,600 

Oct. 9 18. 84 S,060 
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APPENDIXB 

Data on Hu lah and Copan Lakes 



Ht'LAH 
Hulah Dam 

BASI~-:\rkJnsas R:ver-Cmey Rr.er 

LOCATION OF DA~l-On CJney River Jt mile 96 2. L1L 
_~0°55 -l-1.''. L,mg. -t6=05'!8" rn Sec. 2. T::8:\. Rl !E :n OsJ.ge Cmmy 
Jbuut.:: ~ni!es "'est ,)f the former 'O\l.n ,:,f Hu!J.h JnJ l00Ut !5 miles 
'l\>rthv.e~r or' 8Jnks' i;:e 

CONSTRCCTION STA TLS-(\mstnicted b; ,)f E:-:grneef'l-
C_,n-;(ru-.:t10n .• .,,a~ .;,raned in \fay ! '1-16 J.nd comok[cd ~~.:brnJ.0 ! Y5 i 
Pro~ect "":ls put into full flood .::ontrol 1)pcrat1on :n September l 951. 
Tinal ,,:(1st 1)f the project was 51!.!2\J.UOO. 

PLRPOSEiAlTHORIZA TION-Flo,)d -.:ontrvi. "' 1ter ~uoply. '.ow 
tlt:w reguiJt10n. and mher conserv:mon purposes. \uthonzed by (he 
F1n0J Cmtrol :\,,;t :ippro1,.ed June 22. ! 936. Project D1)curnent HO 308. 
7.!th (11ngress. ht Session. Public Law ~43. K.+th CL'ngre-5s. 2nd 
Ses:->ilm. Jppro\cd Ju[y 30. 1956. 

COST OF W.\TER-TentatJ1,.e co.;,c 1)f 'AJter :s 1tx•ut U - ... ·.:ms per 
l .i)()() ;.illons for a Jep;ndable ;.idd of 12 ..+ 1lgJ :1._tsed •>n 1:-ie-of­
f:.11.:dioes cost Jl!ocation using 1962 cost data. 

STRlCTCRE DATA-The dam is J rolled impcn:\;u-; .:arthfill ~truc­
'.ure 'v\. \(h a i1'tJ.! length \Jf 5 .2{)() feet and a maximum he:ght of 94 feet 
1bo"e ;he me..imbed. The gate-controlled ~pill·.., JY hd~ :.i tntJl ·~1dth of 
.+ 7 ::; feet Jnd consists of ten .+Ox 25 foot tJir.ter pres. The )ptllway 
.;;.ipacity ;s 266.200 cfs ar maximum pool dev1t1on. 

HYDROLOGIC DAT A-Contents records 1Jf gage 071 :::;soo )how 
that the bke ranged from maximum content ,)f 293.-1.00 Jere-feet on 
June::;_~. I 95i. to rhe minimum, ~ince con-;ervatl\Jn fir-.t rilled. of 
11.250 Jere-feet. Discharges immediately J,)'"' n)rream of the dam 
\>.ere recorded by gage 07173000 -whose ..+4-year record is from 1937 to 
198 l. Pnor to regulation by Hulah Dam the average discharge for the 
13-year penod 1938 to 1950 was 51.000 cfs on Apn! 10, 19..W. Since 
regulation. the 31-year record between 1950 and 198 l show"l an aver­
age discharge of 23..i.ooo acre-feet. The maximum discharge for the 
entire period of record was 51.000 ds on April 10. 1944. There has 
been no flow attimes in 1939. 1940. 1946,.rnd 1962. Peak flow into the 
reservmr was 70, 100 ds on March 10. 1974. \1aximum volume of 
inflow occurred during the period of May 16 to June 26. 1957, and 
amounted to 35 l.400 acre-feet or 9. 00 inches of runoff. 

SHOREUNE--62 miles 

DRAINAGE AREA-732 square miles 

SHORELINE DEVELOP~ENT-7.4 

VOLL'ME DEVELOPMENT-.61 

DEPTH-Mean 9.64 ft .• Max. 47.5 ft .. <Top of Cons. Pool) 

LAKE DATA Elevation 
Feature I ~G VD) 

Top of dam 779.5 
Top of flood control pool 765.0 
Crest of spillway 740.0 
fop of conservation pool 733.0 
Top of inactive pool 710.0 
Conservation storage 710.0-733.0 
Flood concrol storage 733.0-765.0 
1 From 732 square miles of drainage area ;.ibove the site. 

WATER Qt AUTY-F air to good ... Oii field \Jper:.ioons Jnd 'A- aste 
jisch.irges 0t industnes and cities muse be kept under ck1se sur,e1)1.rnce 
to prevem Jam age co ·,.1, 1ter suppi:es. · · 1 :\ \VR Repmt. Pm II. Secu1.:in 
8, l 955.; fotal diss,)l•ed ~v:ids 3 t ~ ppm. chl\lrn:les -+0 ;;om. lnd 
hardness i 50 ppm. Fish .;ampie'i Jnaiyzed from H1 

.. :ldh L.ike in •he 
\o~ics monitonng rnr.ey ;nc'.ud~d C<!rnpm1tes ,>! v.htte bJ:is . ...:hJnnei 
...::.itfish. carp lnd nver CJ.rpsu..:ker Re'itdues 1)f ,i!Jnn. .ind 
:~,.'<J.phene were not derecred tn 1ny 1!sh ~pectes .lnJi\.Zed ChJ11rJ;ine. 
DDT lnd PCB'i were Jete.:ted Jt 'ow '.e•els rn ~(1me "r..::.::' J;! .;.e:-e 
. ..,ed below the Concern Level HuLlh Re,cr .. 1 tr-:k~s 110t l!:'rlr hJ'c 
J prcaiem "'1th toxic ,JrgJ.mc ~e:-.:Jues rn ri)h. 

\IAJOR CONTRIBLTING STRE.UtS-CJney RJ\cr. 
Creek. 

PROJECT ACCOMPUSH:\IENTS-faumJted :rwn...:t,ir:. r-cnerits 
ittnbuted to Hulah Lake 1Jp;r:m0ns for pre1,.ennon ,Jf t:ooJ 
tocai '567 .872.000 to September 30. i 983. 

AREA ENVIRONMENT 
. .\IR TE~tPERATCRE-\krn :\nnu<IL 58'°: High ~ l l 5~. Lm - 2 I 0 

: ! 9..+6-d2i: :\verage no. 0f dJys per year: 32" •)r belo\I.. ! 1 J: Y\)
0 

.1r 

ibove. 134 t 19-l.8-K2l 
PREVAILING WINDS-ID tv 12 mph -,ourher!y 
AVERAGE REL\ TlVE HL\HDITY-Summer 5Y7c. Winter 60cc 
PREClPIT.\ TION-\1ean Annual. 33 inches ! ! 948-~2J: \fax; mum 

Yearly . .+9 inches ( !973J: \1immum Yearly. lY rnches 119561 
AVERAGE :\.'iNU AL LAKE EVAPOR:\ TION-53 inches i l 9..+6-

55, 
..\VERA GE ANNUAL RUNOFF-7 .0 inches 1IrO-79) 

Photo Courtesy Corps uf Engineers 

Area 
IAcrest 

13,000 
5.160 
3,570 

Capacity 
I Acre-Feet) 

289,000 
61.400 
.31.100 

J 1.1002 
257.9003 

Equi\'alent 
Runotr 
I Inches) 

7AO 
l.57 
0.80 

0.78 
6.61 

~ Includes l 9 ,800 acre-feet for water supply (I:!.~ mgd yield), 7, I 00 acre-feet (4.5 mgd yield) for water quality control. and 6,500 
acre-feet for sediment reserve. 

J lncludes 5,000 acre-feet for sediment reserve. 
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COPAN 
Copan Dam 

BASI~-...\rkansas River- C .rney River 

LOCA TIOI" Of DA~t-On Lmle Caney River .it mile 7 .4. J mbu­
t;u;, •)t'C.iney River. L.tt. 36'53'03'' long. 95'5"'.'' 5 t' !n Sec. 30. r:sN. 
R ! 3E m \VJ.shmgtcn C,•unty Jbouc 2 mrles •,1,.est •Jf the t:Jwn d C:·p . .m 
1nd Jbour CJ miles il'-•rrh .:it 8J.rt'.;;:ivi'.'.e. 

CO."iSTRCCTIO:"i STA fCS-C)r.scructed by Cxps ,1f En~::;neers­
C vr.stru;.:t1on be~Jn m November '1-: 1nd "'JS puc;;d :n useful •)P<=fJ.­

t10n on Apnl L 1983. E:ittmJted ...:0st ·Jr' the ;:roje·..:t :s S.Sb.~G0.1)(:<). 

Pl'RPOSE1 ALTHORIZA TIO'.'.'-F1ood ,wmoL \,\,:Her ,upply. '-"a­
ter quality. fish and \It i!dlife :rnd re>.:reation. Authonzed by the Fk ... od 
C onrrol Act approved October 23. 1962. ProJect Document HD 563. 
S"7th C0ngress. 2nd Session. 

COST OF WATER-Tentative cust 0f 'A-ater 1s about 32.5 :.:ents per 
l .000 gallons for a dependable yield ,>f 3 mgd bused on final cost 
1llocaHon 'iubm1tted in June l 98 I. 

ASSt:RANCES-The OklJhoma Water Resources Board adopted d 

re'iolut1on for including water supply space l1n August I 0. 1965 City of 
Cl1pan ;idopted an assurance resolution for! m~d un \.1:.uch iO. 196...J. 
Oklahoma Water Resources Bvard 1dopced an expanded assurance 1Jn 
\.fay l I. l 97 L On October 5. 1972, the Secretary 0f the Army 
..ipproved an agreement w 1th the Oklahoma C 0nserv1t1on Storage Cum­
mission providing non- federal cooperauon for the pro1ect '1S required 
by Section 211 of the Flood Control Act of 1970 i PL9 l-6 l l J. 

STRUCTLRE DATA-The rolled earthfill dam has J. tcp width of 32 
feet and a length of 7. 730 feet and rises 70 feet ;ibove the screambed. 
The spillway, controlled by four 50 x.: 35 .5 foot rainter gates. is 495 feet 
long and has a maximum discharge of 199. 070 cfs. 

HYDROLOGIC DATA-The maximum flood of record occurred in 
April 1944 with a peak discharge of 36 . ..i.oo cfs ;ind a 6-day volume of 
115 .200 acre-feet, which is equivalent to 4. 3 l inches of runoff from the 
drainage area above the <lamsite. The largest volume of record occurred 
in the \fay l 943 flood which had 147 .000 acre-feet equivalent to 5. SO 
inches of runoff from the drainage area above rhe damsite. 

SHORELINE-30 miles 

DRAINAGE AREA-505 square miles 

SHORELINE DEVELOPMENT-3. I 

VOLUME DEVELOPMENT-.77 

DEPTH-Mean 8.95 ft .. Max. 35 ft .. (Top of Cons. Pool) 

WATER QUALITY-The surface water of Little Caney River above 

LAKE DATA Elentlon 
Feature (!'/GVO) 

Top of dam 745.0 
\.iaximum pool 739. l 
Top of flood control pool 732.0 
T up of conservation pool 710.0 
Top of inactive pool 687.5 
Spillway crest 696.5 
Flood concrol storage 710.0-732.0 
Conservation storage 68 7. 5-7 lO. 0 
50-year pool 732.9 
1 Drainage area is 505 square miles. 

6 

:he C0pan damsite is subject to some man-made ?Ollution ~ram 1Jd 
producing areas .. md mumc..:ipai wastes. The concentrations of ...:!1!0ndes 
. .rnd Jissolved ;;olids Me relat1ve!v hi£h. but .lfe ~low :he .1mltrn12 

,:oncemrations \Jf the CS P'Jb!ic H·ea!th Service Dnnk:n12 W 1rer Sun~ 
dards. Kansas and Oklahoma have .. 11.:t1ve ..lb:.J.tement pro-
grams. -;o rhe quality of surface flo\N" will ...::ontinue ti} W;iter 
from C)pan LJ.ke is expei.:ced to be 1)f su1uble quality for 1nd 
,nduscnal '..!Se J.fter '.rearmenc. 

PROJECT .\CCOMPLISH~tE:\TS-Estrrr.ated ,110rtcr..1..;~. ~er.e:~t, 
J.:tr:bured to C1pan L..tke ,)perations t0r '.he;! pre\ enct<..'rl :~1:•"<..1 : .. m­
.J_;es tl)CJ.J 54..'i62 )0() to September .3U. ! '-J:-SJ 

.\REA E:"iHRO:"i\IE'.'T 
..\iR TE\1PERATl'RE-\h!an Annual. 59~. High - i t5:. Lu\l, i5 

1l9J8-X2l: AverJge no. d Jay<; per :.ear: 32'° ,_,r ':ie~I'"'-. '-1'1 '\Jc 

Jbove. 73 1l9.+8-8:2l 
PREV.\ILING WINDS-!O to 12 mph southerly 
AVERAGE RELATIVE HL\.tIDfTY-Summer. :5SC1c. Winter 01J<c 

PRECIPITATION-Aver:ige Annual. .34 inches • i ':i..l8-~2 L \L1"<-
tmum Yearly. 52 ;ni.:hes t ! 95/); Minimum Yearly. 20 inches 1 t ·.;A]: 

A\. ERAGE AN~LAL LAKE EVA.PORA TfON-53 tnches , l ll~6-
55J 

AVERAGE .-\NNUAL RUNOFF-7.0 inches 11970-791 

Ed 

Photo Courtesy Corps vf Engineers 

Equivalent 
Area Capacity Runolf1 

(Acres) (Acre· Feet) tlnchet) 

17,850 338,500 12.57 
13,380 227,700 8.45 
4.850 43,400 l.61 

110 600 0.02 
1,080 4,700 0.17 

184,JOO 6.84 
42,8002 1.59 

13.920 240,JOO ~.92 

2 Includes 7,500 acre-feet for water supply (3.0 mgd yield) and 26.100 acre-feet (16 mgd yield) for water quality control and 9,200 
acre-feet for sediment. 
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APPENDIX C 

Peak Flows and their Frequencies for the 

Caney Riv er near Ramona, Oklahoma 
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0 DOT PRO.JECT 

DISCHARGE DATA FOR CANEY RIVER RAMONA,OKLAHOMA. 
SOURCE a-

LOCATION 1- Lat 36 30 30 Long 95 ~O 30 in NE 1/4 NW 1/4 ••c. T.23 N.,R.14 E. nea~ left bank on down stream side of pier o bridge on county road. 

~---~----~~-----~----~--~---~--~-----~~-~-~~----~-~-----~-~~ WATER 
YEAR 

DATE 

1935 .JUN 
1936 .JUN 8 
1937 OCT 13 
1938 APR 2 
1945 APR 19 
1946 OCT 3 
1947 APR 18 
1948 .JUN 26 
1949 MAY 22 
1950 JUL 23 
1951 .JUL 5 
1952 NOV 12 
1953 MAY 12 
1954 MAY 3 
1955 MAY 29 
1956 OCT 8 
1957 .JUN 12 
1958 APR 7 
1959 .JUL 24 
1960 OCT 6 
1961 MAY 10 
1962 NOV 3 
1963 .JAN S 
1964 APR S 
1965 APR 6 
1966 .JUN 12 
1967 .JUL 26 
1968 MAR 20 
1969 .JUN 27 
1970 MAY 2 
1971 OCT 9 
1972 DEC 16 
1973 MAR 12 
1974 MAR 11 
1975 NOV 4 
1976 .JUL 5 
1977 MAY 22 
1978 NOV 10 

OAUOE 
HEIGHT 

(ft) 

33.500 
27.850 
32.050 
31. 270 
29.280 
30.120 
29.060 
29.300 
28.000 
29.420 
29.020 
26.130 
22.280 
26.690 
25.500 
11.540 
29.690 
22.650 
29.760 
29.460 
29.520 
26.210 
13.550 
25.400 
28.620 
17.790 
24.740 
27.900 
29.510 
29.160 
18.840 
28.750 
28.870 
30.120 
29.850 
27.840 
23.720 
26.120 

DISCHARGE 
in 

<cfs) 

29000 
10200 
18000 
13100 
21600 
38SOO 
17600 
19000 
10100 
21800 
15700 
8810 
7050 
9340 
8650 
2570 

36700 
7250 

22300 
16200 
23400 
9540 
3710 
9140 

13800 
5820 
9880 

12600 
15900 
14900 
5060 

11800 
12100 
38400 
28600 
11500 
7870 
9280 

3 



1979 MAR 19 
1980 NOV 23 
1981 .JUN 1S 
1982 MAY 26 
1983 APR 23 
1985 FEB 23 
1986 OCT 5 

25.230 
27.410 
22.730 
26.130 
26.960 
29.790 
31.080 

9210 
11~00 
8520 
9630 

11400 
28000 
90222 
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1 J 

FLOOD PROBABILITY FOR CANEY RIVER NEAR RAMONA 
( 1 935 - 1991 ) 

n • 41 
-------------~-~--~--------~------~~--------~---~----~~-----~---------WATER DISCHARGE 
YEAR < cfs > 

m Pam/n+l T• 1/P 
• m/45 

Log Q 
x 

LogQ-AvgQ 
<X-AvgX> <X-AvgX>A5 

-----~-~--------~------~---------~~--~--~----~-------~--~--~---------~ 1946 
1974 
1957 
1935 
1975 
1961 
1959 
1950 
1945 
1948 
1937 
1947 
1960 
1969 
1951 
1970 
1965 
1938 
1968 
1973 
1972 
1976 
1980 
1936 
1949 
1967 
1962 
1954 
1978 
1979 
1964 
1952 
1955 
1981 
1977 
1958 
1953 
1966 
1971 
1963 
1956 

38500 
38400 
36700 
29000 
28600 
23400 
22300 
21800 
21600 
19000 
18000 
17600 
16200 
15900 
15700 
14900 
13800 
13100 
12600 
12100 
11800 
11500 
11500 
10200 
10100 
9880 
9540 
9340 
9280 
9210 
9140 
8810 
8650 
8520 
7870 
7250 
7050 
5820 
5060 
3710 
2570 

AVG Q 14780.48 
STD Q 8899.539 
Log Q104.419470 Q 10 = 
Log Q504.597731 Q 50 = 
Log Q104.658452 Q100 = 

1 0.023809 
2 0.047619 
3 0.071428 
4 0.095238 
5 0.119047 
6 0.142957 
7 0.166666 
a 0.190476 
9 0.214285 

10 0.238095 
11 0.261904 
12 0.285714 
13 0.309523 
14 0.333333 
15 0.357142 
16 0.380952 
17 0.404761 
18 0.428571 
19 0.452380 
20 0.476190 
21 0.5 
22 0.523809 
23 0.547619 
24 0.571428 
25 0.595238 
26 0.619047 
27 0.642857 
28 0.666666 
29 0.690476 
30 0.714285 
31 0.738095 
32 0.761904 
3:3 o. 785714 
34 0.809523 
35 0.833333 
36 0.857142 
37 0.880952 
38 0.904761 
39 0.928571 
40 0.952380 
41 0.976190 

42 4.595460 0.489060 0.116973 
21 4.584331 0.487930 0.116164 
14 4.S64666 0.468265 0.102677 

10.5 4.462397 0.365997 0.049026 
8.4 4.456366 0.359965 0.046642 

7 4.369215 0.272815 0.020305 
6 4.349304 0.251904 0.015984 

5.25 4.338456 0.242056 0.014182 
4.666666 4.334453 0.238053 0.013490 

4.2 4.278753 0.182353 0.006063 
3.818181 4.255272 0.158872 0.004009 

3.5 4.245512 0.149112 0.003315 
3.230769 4.209515 0.113114 0.001447 

3 4.201397 0.104996 0.001157 
2.8 4.195899 0.099499 0.000985 

2.625 4.173186 0.076785 0.000452 
2.470588 4.139879 0.043478 0.000082 
2.333333 4.117271 0.020870 0.000009 
2.210526 4.100370 0.003970 0.000000 

2.1 4.082785 -0.01361 -0.00000 
2 4.071882 -0.02451 -0.00001 

1.909090 4.060697 -0.03570 -0.00004 
1.826086 4.060697 -0.03570 -0.00004 

1.75 4.008600 -0.08780 -0.00067 
1.68 4.004321 -0.09207 -0.00078 

1.615384 3.994756 -0.10164 -0.00105 
1.555555 3.979548 -0.11685 -0.00159 

1.5 3.970346 -0.12605 -0.00200 
1.448275 3.967547 -0.12885 -0.00213 

1.4 3.964259 -0.13214 -0.00230 
1.354838 3.960946 -0.13545 -0.00248 

1.3125 3.944975 -0.15142 -0.00347 
1.272727 3.937016 -0.15938 -0.00404 
1.235294 3.930439 -0.16596 -0.00457 

1.2 3.895974 -0.20042 -0.00805 
1.166666 3.860338 -0.23606 -0.01315 
1.135135 3.848189 -0.24821 -0.01529 
1.105263 3.764922 -0.33147 -0.03642 
1.076923 3.704150 -0.39224 -0.06035 

1.05 3.569373 -0.52702 -0.14638 
1.024390 3.409933 -0.68646 -0.32348 

0 AVG Log Q4.096400 
STD Log Q0.256325 

SUM = 
G = 
K10 = 
KSO • 

-0.11541 
-0.18010 

26270.61 
39603.33 
45546.25 K100 = 

1.26039 
1. 95584 
2.19273 



f 1 ow J q 3 5 - ' 9 £ \ 

BASED ON 41 OBSERVATIONS 

ORIGINAL DATA 

MEAN 
VALIANCE 
STD DEV 
C'C:EF VAR 
SKEW COEF 

14780.49 
8.118185E+07 
9010.097 
. 60:E19-i 
1.309225 

LOGS OF DATA 

MEAN 9.43231 
VARIANCE .3570618 
STD DEV .5975465 
COEF VAR 6.335102£-02 
SKE~ COEF -.1741097 

**** VALUEE OET~:NED FJR LOG PEARSON III DISTR!EU~~OK ***k* 

3ET PE?.IO:J 

1. Cl 
1. 2 5 
.. 4. ..., 
J.. • - .::.. 

1.6E 

5 
6.6£ 
10 
14.28 
20 
25 
50 
100 
SCJ 
1000 

8C 
70 
f O 

15 
10 

. ..;,. 

VALC'E 

2880.03 
7f.02.38 
9Z14.9 
10734.7:3 
... - - ,-.. 4:) r--.. l.:::: / ;_. -> • :: .:I 

14135.6 
1"7243.23 
:0/14.8'.i. - ,... ....... ....... .... -- ...... .:.. ... ;1 J l . .:, i. 

2 6 :, 0 7 . 2 :. 
299:.2.45 
32364.21 
3424S.2? 
4:i18 2 . 19 
46447.7S 
t:1s12.s2 
6335:·.06 

12 
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APPENDIX D 

FIS Peak Flows for 50- and I 00-year Frequency 
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TABLE 1 - SUMMARY OF DISCHARGES 

DRAINAGE AREA PEAK DISCHARGES tcfsl FLOODING SOURCE ANO LOCATION (sq. miles) Ta-V~~A SO-YEAA IOO-Y-AR 500-YtAR 
CANEY RIVER 

At Cross Section A 1,737 26,500* 42,800* 51,400* 82,200* At Cross Section P 1,718 29,300 48,000 57,800 98.000* At Tuxedo Boulevard 1,469 19,400 32,000 38,700 96,500* At Cross Section AU 1.356 15,000 2s.ooo 38,400 137,500 
RICE CREEK 

At Mouth 6.6 4.470 7,610 9,060 13,200 At Cross Section A 5.3 3,800 6,490 7,720 11,300 At Cross Section 0 3.8 3,520 5,950 7,050 10,200 At Cross Section J 3.0 3,090 5,330 6,360 9,300 At Cross Section M 1.9 2,010 3,390 4,030 5,800 At Cross Section P LO 1,210 2,050 2,430 3,600 
RICE CREEK TRIBUTARY 

At Rice Creek Road 1.4 1,020 1,930 2,320 3,500 At Silver Lake Road 1.3 910 1,680 2,010 3,100 
SAND CREEK 

At Atchison, Topeka & 
22,600 

Santa Fe Railroad 240.0 35,200 40,800 54,500 
ELIZA CREEK 

At Missouri, Kansas & 
Texas Railroad 5.0 2,920 4,980 5,950 8,500 At Cross Section B 3.8 2,180 3,740 4,480 6,500 At Cross Section G 2.8 2,080 3,530 4,200 6,100 At Cross Section J 1.2 1,000 1,690 2,010 2,900 

TURKEY CREEK 
Stream Distance 5,000 6.9 3,160 5,590 6,660 10,000 Stream Distance 11,800 5.6 2,830 4,770 5,650 7,830 Stream Distance 14,780 4.3 1,380 2,340 2,780 4,840 Stream Distance 20,640 3.0 380 640 750 3,810 Stream Distance 24,650 2.7 230 390 460 3,770 

TURKEY CREEK TRIBUTARY 
At Confluence 1.1 1,490 2,500 2,920 4,300 Stream Distance 2,040 1.0 1,280 2,150 2,560 3,700 Stream Distance 2,720 0.7 940 1,580 1,870 2,700 

*Peak discharges decrease downstream because of overbank storage. 

12 



APPENDIX E 

IOO-year Peak Flows at Frank Phillips Bridge Modified 

by Lake Hulah and by Lakes Hulah and Copan 
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APPENDIX F 

Case I - Profiles for New Br;dge 

(50-year, I 00-year, and 1986 f=" lood) 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

fit RUN DATE & TIME: 05-13-88 15:48 

Tl MULTIPLE BRIDGE OPENING RUN HY7CASE1.0AT 
T2 CANEY RIVER BRIDSE AT US-75 tt NEW BRIDGE if CASE 1 
TJ FLOOD FLOW OF 1986, 100 YRS, • 50 YRS RECURRENCE lNTERYAL 

Q 108000 51400 42800 
ttt Q-DATA FOR SEC-ID, ISEQ : 

SK .0004 .0004 .0004 
t 
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WSPRO 
P123186 

FEDERAL Hl6HWAY ADMINISTRATION - U. S. 6EOL06ICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

"ULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 11 NEW BRIDGE 11 CASE 1 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TIME: 05-13-88 15:48 

111 START PROCESSING CROSS SECTION - 'EXIT " 
XS EXIT 0 I I I 

SR 0 670 60 652 100 650 160 640 200 617 230 614 
GR 270 617 290 635 400 639 500 651 1600 645 3047 644 
GR 5313 644 8282 650 10625 660 11250 670 
SA 0 500 
N .048 .06 .048 
I 

111 FINISH PROCESSING CROSS SECTION - PEXIT " 
111 CROSS SECTION 1 EXIT a AODED TO OAF, RECORD NO. 1, I HYPE = 

--- DATA su""ARY FOR SECID 1 EXIT 1 AT SRO = 

SKEW 
.o 

IHFNO VSLOPE 
o. .0000 

X-Y COORDINATE PAIRS (N6P :: 
x v x 
.0 670.01) 60.0 

200.0 617.00 230.0 
400.0 639.00 500.0 

5313.0 644.00 8282.0 

X-Y "AX·HIN POINTS: 
X"IN v x 

.o 670.00 230.0 

16): 
y 

652.00 
614.00 
651. 00 
650.00 

Yt'HN 
614.00 

SUBAREA BREAKPOINTS CNSA :: 3): 
o. 500. 

ROUSHNESS COEFFICIENTS (NSA : 3): 
.048 .060 .048 

EK 
.50 

~ 

100.0 
270.0 

1600.l) 
10625.0 

Xl'IAX 
11250.0 

O. ERR-CODE = 

CK 
.oo 

y 
650.()0 
617.00 
645.00 
660.00 

y 
670.00 

x 
160.0 
290.0 

3047.0 
11250.0 

x 
.o 

0 

y 

640.00 
635.00 
644.00 
670.00 

YMAX 
670.00 

20 



WSPRO 
?123186 

FEDERAL HIGHWAY AD"INISTRATION · U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COftPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 ff NEW BRIDGE ff CASE 1 
FLOOD FLOW OF 1986, 100 YRS, l 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TIME: 05-13-88 15:48 

Ht START PROCESSING CROSS SECTION - 8 fUUV" 
XS FULLV 542 
GR 0 672.99 70 665.46 80 618 125 617-170 618 190 625 218.4 627 
GR 245 637.6 395.72 639.24 540.13 650 550.16 649.23 3099 642.6 
GR 3345 639.52 3430 640.22 4857.5 643.64 5457 639.82 9315 648.23 
GR 10765 681.41 
SA 0 540.13 

111 FINISH PROCESSING CROSS SECTION - JFULLV" 
ttt CROSS SECTION YFULLV" ADDEO TO DAF, RECORD NO. = 2, IXTYPE = 

--- DATA SUM"ARY FOR SECID aFULLV" AT SRO = 542. ERR-CODE = 0 

SKEW 
.o 

IHFNO VSLOPE 
0. . (H)QO 

X-Y COORDINATE PAIRS lNSP = 
x y x 
.o 672.'39 70.0 

170.0 618.00 1~0.0 

395.7 639.24 540.1 
3345.0 639.52 3430.0 
'3315. l) 648.23 10765.0 

X-Y MAX-MIN POINTS: 
UHN Y 

18): 
y 

665.46 
625.00 
650.00 
640.22 
681. 41 

YMIN 

EK 
.50 

80.0 
213.4 
550.2 

4857.5 

Xl1AX 

CK 
.OQ 

y 
t.18.00 
627 .O(l 

649.23 
S4:3.64 

y 

x y 
125.0 617.00 
245.0 637.60 

3099.0 642.60 
5457.0 639.82 

X YMAX 
.o 672.9'3 125.0 617.00 10765.0 681.41 10765.0 681.41 

SUBAREA BREAKPOINTS (NSA = 3}: 
t), 540. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 
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NS PRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. 6EOL06ICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 +t NEW BRIDGE tt CASE 1 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttf RUN DATE & TI"E: 05-13-88 15:48 

•tt START PROCESSING CROSS SECTION - •BRDGE• 
BR BRDGE 542 
GR 17.3 668.23 44.17 668.23 81.25 618 156 618 217 635.B 477.B 640.91 
GR 534.8 650 556.7 660 17.3 668.23 
SA 17.3 556.7 
CD 3 134 2 665 
PW 621 4.3 624 4.3 624 8.6 636 8.6 636 12.9 637 12.9 637 17.2 
PW 640 17.2 640 21.5 
KO 44.17 534.8 160 44.17 534.8 160 
f 

*** FINISH PROCESSING CROSS SECTION - HBRD6E 1 

tft CROSS SECTION 'BRDGE• ADDED TO DAF, RECORD NO. :3, rXTYPE : 2 

--- DATA SUMMARY FOR SECID ·aRDsE· AT SRO : 542. ERR-CODE = 0 

SKEW IHFNO VSLOPE EK CK 
.o o. .0000 .50 .oo 

X-Y COORDINATE PAIRS <NGP = •j): 

x y x y x y x y 
17.3 668.23 44.2 668.23 81.3 618.00 156.0 618.00 

217.0 635.80 477.B 640.91 534.8 650.00 556.7 660.00 
17.3 668.23 

X-V MAX-MIN POINTS: 
XMIN y YMIN XMAX y x Yt'IAX 
17.3 668.23 81.3 618.00 556.7 660.00 17.3 668.23 

SUBAREA BREAKPOINTS <NSA = 3): 
17. 557. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 
BRTVPE BRWDTH LSEL USERCD EHBSS EMBELV ABSLPL ABSLPR 

3 134.0 iffffiti tffttti 2.00 665.00 tlflltl tltllll 

PIER DATA: NPN = 9 PCODE = O. 
PELV PWDTH PELV PWDTH 

621.00 4.3 624.00 4.3 
636.00 12. •j 
640.00 21.5 

637. 00 12.'3 

PELV PWDTH 
624.0(1 8.6 
637.00 17.2 

PELV PWDTH 
636.00 8.6 
640.00 17.2 
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WSPRO 
P123106 

FEDERAL HIGHWAY AD"INISTRATION - U. S. GEOLOGICAL SURV.EY 
MODEl FOR WATER-SURFACE PROFILE COMPUTATIONS 

KULTIPLE BRIDSE OPENINS RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 •* NEW BRIDGE ** CASE 1 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TI"E: 05-13-88 15:48 

111 START PROCESSING CROSS SECTION - •oFBRl" 
BR OFBRt 542 
GR 3300 656 3333.73 642 3415.21 642 3450.5 656.47 3300 656 
CD 3 134 2 653 . 
PW 642 2.2 
KO 3300 3450.5 3375.25 3300 3448.63 3374 
* 

111 FINISH PROCESSING CROSS SECTION - "OFBRl" 
111 CROSS SECTION 1 0FBR1w ADDED TO DAF, RECORD NO. 4, IHYPE = 

--- DATA su""ARY FOR SECID "OFBR1· AT SRD : 542. ERR-CODE = 0 

SKEW 
.o 

IHFNO VSLOPE 
o. .0000 

X-Y COORDINATE PAIRS (NGP = 5)~ 

EK 
.50 

CK 
.oo 

x y y y x y 
3300.0 656.00 3333.7 642.00 3415.2 642.00 3450.5 656.47 
3300.0 656.00 

X-Y MAX-MIN POINTS: 
XMIN Y X YHIN XMAX Y YMAX 

3300.0 656.00 3333.7 642.00 3450.5 656.47 3450.5 656.47 

SUBAREA BREAKPOINTS (NSA = 3): 
o. 540. 

ROU6HNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 
BRTYPE BRWDTH LSEL USERCD EHBSS EMBELV ABSLPL ABSLPR 

3 134.0 ffffflft ttfffff 2.00 651.00 fflffff tffffff 

PIER DATA: NPN = 
PHV PWDTH 

642.00 2.2 

PCODE = O. 
PEL V PWDTH PEL V PWDTH PHV PWOTH 

23 
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WSPRO 
P123186 

FEDERAL HIGHWAY AO~INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CAMEY RIVER BRIDGE AT US-75 ii NEW BRIDGE Ii CASE 1 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-13-88 15:48 

111 START PROCESSING CROSS SECTION - •0FBR2• 
BR OFBR2 542 
GR 5370 660 5404.34 642 5513 642 5550.5 661 5370 660 
CD 3 134 2 663 
PW 643 3.3 
KD 5370 5550.5 5460.25 5370 5550.5 5460.25 

111 FINISH PROCESSING CROSS SECTION - noFBR2• 
111 CROSS SECTION •oFBR2 1 ADDED TO OAF, RECORD NO. 5, IHYPE : 2 

--- DATA SUMMARY FOR SECID •oFBR2" AT SRD : 542. ERR-CODE : 0 

SKEW IHFNO VS LOPE EK CK 
. o o • .0000 .so .00 

X-Y COORDINATE PAIRS U16P = 5): 
x y x v y x y 

5370.0 660.00 5404.3 642.00 5513.0 642.00 5550.5 661.00 
5370.0 660.00 

X-Y MAX-MIN POINTS: 
XHIN y x YMIN XMAX y x VMAX 

5370.0 660.00 5404.3 642.00 5550.5 661.00 5550.5 661. 00 

SUBAREA BREAKPOINTS (NSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
.048 .060 .048 

BRIDGE PARA"ETERS: 
BRTYPE BRWDTH LSEL USERCD E"BSS EMBELV ABSLPL ABSLPR 

3 134.0 11111111 lilllll 2.00 663.00 fillftl tfllltl 

PCODE = O. PIER DATA: NPM = 
PELV PWDTH 

643.00 3.3 
PElV PWDTH PELV PWDTH PELV PWDTH 
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WSPRO 
P123186 

FEDERAL HISHWAY ADHINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUM HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 tt NEW BRIDGE ff CASE 1 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-13-88 15:48 

ttt START PROCESSINS CROSS SECTION - 1 APRCHH 
AS APRCH 1218 
6R 0 671 16 665.7 70 638 200 638 230 618 275 617 320 618 
SR 350 638 353 636.17 365 638.99 589 639.5 626 643.65 1491.8 647.9 
SR 3301 638.9 4810 642.54 5468 641.67 9308 646 9873 654 11629 662 
GR 15883 738 
SA 16 589 
EX 

111 FINISH PROCESSING CROSS SECTION - "APRCH 1 

111 CROSS SECTION 1 APRCH 1 ADDED TO OAF, RECORD NO. = 6, IXTYPE = 5 

--- DATA SUMMARY FOR SECID uAPRCHn AT SRO = 1218. ERR-CODE : 0 

SKEW 
.o 

IHFNO VSLOPE 
o. .01)00 

X-Y COORDINATE PAIRS (NGP = 
x y x 
.() 671.00 16.0 

230.0 618.00 275.0 
353.0 636.17 365.0 

1491.B 647.90 3381.0 
'3308.0 646.00 '3873. 0 

X-Y MAX-~IN POINTS: 
Xl'IIN y x 

.o 671. 00 275.0 

20): 
y 

665.70 
617.00 
638.'3'3 
638.90 
654.00 

YPUN 
617.00 

SUBAREA BREAKPOINTS (NSA = 3): 
16. 589. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 ,i)48 

EF'. 

.50 

70. l) 
320.0 
58'3,!) 

4810.0 
1162'3. 0 

XMAX 
15883.0 

er 
.oo 

y 
638.00 
618.00 
63'3. 50 
642.54 
662.00 

y 
738.00 

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTL T FDSTRT 
fffffff tftfftt tlfttff fffttff 

NPROF, NOV = 3 6 

+++ BEGINNING PROFILE CALCULATIONS -- 3 

x y 
200.0 638.00 
350.0 638.00 
626.0 643.65 

5460.0 641.67 
15883.0 738.00 

x YMAX 
15883.0 738.00 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 t+ NEW BRIDGE t+ CASE 1 
FLOOD FLOM OF 1~86, 100 YRS, l 50 YRS RECURRENCE INTERVAL 

+11 RUN DATE ~ TIME: 05-13-88 15:48 

XSID:CODE SRDL LEN AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

EXIT :XS HHH 68. 51872. .07 HfH 651.65 646.88 108000. 651.58 
o. ****** 8652. 5397969. 1.10 tftft ******* .16 2.08 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
1 FULLVq KRATIO : 1.77 

FULLV:FV 542. 73. 76660. .03 .12 651.77 1111111 108000. 651.74 
542. 542. 9469. 9573515. 1.03 .00 .00 .09 1.41 

<<<<<THE ABOVE RESULTS REFLECT 1 NORMAL 1 (UNCONSTRICTED) FLOW>>>>> 

APRCH: AS 676. 43. 85193. • 03 . 07 651. 85 HHfH 108000. 651. 82 
1218. 676. 9719. 11111111 l.03 .00 .00 .OB 1.27 

<<<<<THE ABOVE RESULTS REFLECT nNORMALa (LJNCONSTRICTED> FLOW>>>>> 

A3 --- 8311. 1024. 1243. 

GS --- 84856. 10454. 126'30. 

BOWi --- 56. 3310. 5386. 

BOREN --- 539. 3439. 5532. 

STAGLT --- 11111111 3006. 4318. 

STASRT --- 3006. 4318.HHHH 

AS --- 26554. 15503. 43137. 85193. 

KS --- 3503337.2496326.5350272.ftfttftt 

CA3 --- 6315. 881. l055. 8252. 

CJ --- .760 .861 .849 

CDF --- 2.545 .440 .24'1 

CRF --- 2.298 2.390 2.270 

as --- 82433. 11%5. 13602. 

CDF --- 2.473 .504 .267 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD"INISTRATIQN - U. S. GEOL06[CAl SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

"ULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 1+ NEW BRIDGE 1• CASE 1 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttf RUN DATE & TiffE: 05-13-88 15:48 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA 'JHD HF ESL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

BRDGE:BR 539. 56. 8314. 2.74 1.13 654.49 643.92 82433. 651.75 
542. 53~. 539. 1339741. 1.79 l.35 -.01 .56 9.91 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. !), 1. .747 ,052 HHfH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 539. 36. 36940. .08 .33 655.40 643.22 82433. 655.32 
1215. g62. 3006. lltfltff 1.03 .58 -.02 .11 2.23 

HCG) M(K) KQ XLKQ XRKQ OTEL 
.834 .663 4932140. 44. 535. 655.31 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRt VEL 

OFBR1:BR 151. 3311. '380. 3.32 .15 654.72 650.17 11965. 651.40 
542. 151. 3438. 116532. 1.43 2.80 .oo .93 12.21 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. Q, 1. .836 .021 HHfH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 151. 3006. 21414. .00 .15 656.33 639.10 11965. 656.33 
827. 260. 4318. 2154231. 1.00 1.47 .01 .02 .56 

M<S> "(K) KO XLKQ XRKQ OTEL 
.885 .875 268332. 3300. 344g, 656.32 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
1 APRCHu KRATIO = 1.99 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

APRCH:IS 392. 3006. 21422. .00 .01 656.34 ttttttt 11965. 656.33 
1218. 392. 4318. 4279535. 1.00 .00 .00 .02 .56 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. GEOLOGlCAL SURVEY 
MODEL FOR WATER·SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US·75 •• NEW BRIDGE ** CASE 1 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TI"E: 05-13-88 15:48 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF . EGL CRWS Q WSEL 
SRD FLEM REW K ALPH HO ERR FRI VEL 

OFBR2:BR 181. 5386. 1227. 2.77 .13 654.40 649.62 13602. 651.63 
542. 181. 5532. 154125. 1.45 2.51 -.02 .81 11.09 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. o. 1. .831 .023 ftlfltf tttttl ftlflf ftlfif 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VH 

SLICE:AS 181. 4318. 65473. .00 .27 655.81 649.62 13602. 655.81 
857. 488. 10270. 2685794. 1.00 1.15 -.01 .01 .21 

M<S> M(K) KG XLKG XRKQ OTEL 
.967 .954 123083. 5370. 5551. 655.80 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED llMITS. 
'APRCHH KRATIO = 3.74 

XSID:CODE SADl LEW AREA VHD HF EGL CR\llS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 362. 4318. 65488. .00 .00 655.81 1111111 13602. 655.81 
1218. 362. 10271. ffffffff 1.00 .oo .00 .01 .21 

APRCH:XS •11111 36. 122886. .01 11111 655.65 1111111 108000. 655.64 
1218. ffffff 10234. ffflffff 1.01 ***** 3.82 .04 .88 

STAGLT --- 11111111 3019. 4303. 

STAGRT --- 3019. 4303,11111111 

AS --- 38074. 20110. 64702. 122886. 

KS --- 6186180.3906715.9879898.****•••t 

CA3 --- 6207. :31 '3. 1020. 8046. 

CJ --- .747 .836 .831 

CDF --- 2.473 .504 .267 

CRF --- 2.302 2.385 2.274 

GS --- 33140. 11368. 134'32. 

CDF --- 2.485 .538 .253 
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AJlUiLUUC: :il\IJi.. i.tlll AKtA 1ML) (if" l:i.JL t..k'.W'J ij ~SH 

SRD FLEN REW K ALPH HO ERR FRI VH 
29 

BRDGE:BR 53'3. 56. 8313. 2.79 1.14 654.54 644.00 83140. 651. 75 
542. 539. 539. 1339359. 1.80 1.38 -.01 .57 10.00 

TYPE PPCO FLOW c PIA LSEL BLEN XLAB XRAB 
3. o. 1. .746 .052 fffffff ffffff ffflff ffftff 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COff PUTATIONS 

ffULTIPLE BRiDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 11 NEW BRIDGE 11 CASE 1 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

itt RUN DATE & TIME: 05-13-88 15:48 

XSID:CODE SRDl LEW AREA VHD HF EGL CRWS 0 WSEL 
SRD FLEN REW K ALPH HO ERR FRI VH 

SLICE: AS 
1215. 

539. 36. 3729'3. .08 
966. 3019. ffffffff 1.03 

.33 655.46 643.22 83140. 

.59 -. 02 .11 2.23 

M<G> M<K> KO XLKO XRKQ OTEL 
.835 .666 4979862. 44. 535. 655. 37 

<<<<<END OF BRIDGE COffPUTATIONS>:>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

655.38 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 0 WSEl 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBRl:BR 151. 3311. 984. 2.95 .14 654.38 649.91 11368. 651.43 
542. 151. 3438. 117200. 1.42 2.48 .00 .87 11.55 

TYPE PPCD FLOW C PIA LSEL 8LEN XLAB XRAB 
3. 0. 1. .839 .021 HHHf HHH HHH HHH 

XSID:CODE SROl LEW AREA VHD HF EGL CRWS 
SRD FlEN REW K ALPH HO ERR FRI 

a NSEL 
VEl 

SLICE:AS 151. 3019. 20351. .00 .13 655.84 639.10 11368. 655.83 
827. 259. 4303. 2144500. 1.00 1.32 .00 .02 .56 

M(G) 

. 883 
Mm rn 
.873 273103. 

XLKO XRKG 
3300. 3449 • 

OTEL 
655.83 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOM"ENDED LIMITS. 
HAPRCH' KRATIO : 1.86 

XSID:CODE SRDL LEN AREA VHD Hf EGL CRWS 
SRD FLEN REW K ALPH HO ERR FRI 

G WSEL 
VEL 

APRCH:XS 392. 3019. 20358. .00 .01 655.84 ******* 11368. 655.84 
1218. 3'32. 4303. 3'387435. 1.00 .00 .oo .02 .56 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBR2:BR 181. 5386. 1228. 2. 71 .14 654.36 649.5'3 13492. 651.64 
542. 181. 5532. 154414. 1.45 2.46 -.02 .80 10.98 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. .831 .023 HHHf HHH HHH HHH 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.0AT 
CANEY RIVER BRIDGE AT US-75 ff NEW BRIDGE If CASE 1 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUM DATE & TIME: 05-13-88 15:48 

XSID:COOE SRDl LEW AREA VHD HF 
SRO FLEN REW K ALPH HO 

EGL CRWS 
ERR FRI 

0 WSEL 
VEL 

SLICE:AS 181. 4303. 65485. .00 .30 655.78 64'3.5'3 13492. 655.77 
857. 488. 10263. 2537394. 1.00 1.13 -.02 .01 .21 

M<G) M<K) KO XLKG XRKG OTEL 
.967 .954 115967. 5370. 5551. 655.77 

(((((END OF BRlDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
ffAPRCH 1 KRATIO = 3.96 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 362. 4303. 65501. .00 .00 655.78 1~11111 13492. 655.78 
1218. 362. 10263. ftfftttt 1.00 ,00 .00 .01 .21 

APRCH:XS ****** 36. 122272. 
1218. ttttfl 10220. ltfttttt 

.01 ***** 655.59 lfffffl 108000. 655.58 
1.(ll HHf -,i)b .05 .88 

STAGLT --- 11111111 3018. 4304. 

STASRT --- 3018. 4304.t+tttttt 

AS --- 37877. 20068. 64326. 122272. 

KS --- 6136012.388830'1.'3800412.fHHHf 

CA3 --- 6203. 825. 1021. 8050. 

CJ --- .746 .839 .831 

CDF --- 2.485 .538 .253 

CRF --- 2.302 2.385 2.274 

QS --- 83048. 11446. 13507. 

CDF --- 2.484 .540 .253 

<<<<<RESULTS REFLECTING TllE CCNS1RICTED FLOW FOLLOW>>>>> 

XSID:COOE SRDL LEW AREA !JHO }Jf EGL CRWS Q WSEL 
SRD HEN REW K Al PH HO ERR FRI VEL 

BROGE:BR 539. 56. 8313. 2.1'1 t. 14 654.53 643.98 83048. 651. 75 
542. 539. 539. 1339396. 1.80 1. 38 -.01 .57 3.99 

TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB 
3. o. 1. • 746 .052 fffflff llflll lflffl tflfll 

3 l 



SLICE:AS 539. 36. 37259. .08 .33 655.45 643.22 83048. 655.38 
1215. 966. 3018. flitltff 1.03 .59 -.02 .11 2.23 

M<G) 
.835 

M(K) KO XLKG XRKQ 
.666 4974901. 44. 535. 

OTEl 
655.36 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 
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NSPRO 
P123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. GEOLOGICAL SURV.EY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATlONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 tt NEW BSIDGE 11 CASE 1 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL *** RUN DATE & TI"E: 05-13-88 15:48 

<<<<<RESULTS REFlECTINS THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS I] WSEL SRD FLEN REW K ALPH H.O ERR FR# IJEl 

OFBRl:BR 151. 3311. 984. 3.00 .14 654.42 649.94 11446. 651.43 542. 1s1. 3438. 111109. t.42 2.s2 .oo .as tl.64 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. 0. 1. .838 .021 HHHf HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL SRO FLEN REN K ALPH HO ERR FR# VEL 

SLICE:AS 151. 3018. 20465. .00 .l3 655.90 639.10 11446. 655.89 827. 259. 4304. 2170764. 1.00 1.34 .oo .02 .56 

M<G> ~(K) KG XLKO XRKQ OTEL 
.883 .873 275868. 3300. 3449. 655.89 

<<<<<END OF BRIDGE CO"PUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
1 APRCH 1 KRATIO = 1.85 

XSID:CODE SRDL LEW AREA VHD HF ESL CRNS G WSEL SRO FlEN REW K ALPH HO ERR FRI VEL 

APRCH: XS 392. 3018. 20473. I 00 .01 655. 90 HHHf 11446. 655. 90 1218. 3'32. 4304. 4019'116. 1.00 .oo .oo .02 .56 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLON FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REN K ALPH HO ERR FRI VEL 

OFBR2:8R 181. 5386. 1228. 2.72 .14 654.36 649.59 13507. 651.64 542. 181. 5532. 154397. 1.45 2.47 -.02 .80 11.00 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. o. 1. .831 .023 fffflff ffffff ffffff ffffff 

XSID:COOE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FR# IJEl 

SUCE:AS 181. 4304. 65511. .00 .30 655.78 649.59 13507. 655.78 857. 488. 10264. 2543351. 1.00 1.13 -.02 .01 .21 

M(G) HCK) KG XLKG XRKQ OTEL 
.'367 .954 116269. 5370. 5551. 655. 78 

<<<<<END OF BRIDGE COMPUTATIOHS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.0AT 
CANEY RIVER BRIDGE AT US-75 ** NEW BRIDGE it CASE 1 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttf RUN DATE & TIME: 05-13-88 15:48 

XSID:CODE SRDl LEN AREA VHD HF EGL CRWS Q 

SRO FLEM REW K ALPH HO ERR FRI VEL 

APRCH:XS 362. 4304. 65527. .00 .00 655. 79 fHHH 13507. 
1218. 362. 10265. HHHH 1. 00 ,l)l) .00 .01 • 21 

WSH 

655.78 

APRCH:XS HHH 36. 122349. .01 HfH 655.60 tHHH 108000. 655.59 
1218. HHH 10222. HHHH 1.1)1 fHH .01 .05 .88 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 +t NEW BRIDGE ti CASE 1 
FLOOD FLON OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttt RUN DATE & TI"E: 05·13-88 15:48 

XSID: CODE SRDL LEW AREA VHD HF ESL CRNS Q 
SRO FLEM REW K ALPH HO ERR FRI VEL 

EXIT :XS HHH 107. 2'3937. .06 HIH 648.89 639.74 51400. 
Q, HHH 7701. 2569841. t.39 11111 1111111 .18 t. 72 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
aFULLV 1 KRATlO = 1.% 

WSEL 

648.83 

FULLV:FV 542. 73. 50926. .02 .11 649.00 ******* 51400. 648.98 
542. 542. 9348. 5029602. 1.12 .00 .00 .08 1.01 

<<<THE ABOVE RESULTS REFLECT "NORMAta (UNCONSTRICTED) FLOW>>>>> 

APRCH:AS 676. 48. 58605. .01 .06 64'3.06 tHHH 5140-0. 649.05 
1218. 676. 9523. 6168473. 1.08 .00 .00 .06 .BB 

<<<<<THE ABOVE RESULTS REFLECT aNORMAL 8 (UNCONSTRICTED) FLOW>>>>> 

A3 --- 6994. 687. 853. 

QS --- 42121. 413'3. 5140. 

BOLEW --- 58. 3317. 5391. 

BORDI --- 528. 3432. 5527. 

STASLT --- ******** 3067. 4306. 

STAGRT --- 3067. 4306.HHHH 

AS --- 18854. 11243. 28509. 58605. 

KS --- 2079514.1518604.2745471.6343588. 

CA3 --- 5483. 601. 735. 6818. 

CJ --- .784 .874 .861 

CDF --- 2.500 .336 • 231 

CRF --- 2.311 2.404 2.249 

05 --- 41305. 4706. 538'3. 

CDF - -- 2.45l .382 .242 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATlONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 tt NEW BRIDGE tf CASE 1 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TI"E: 05-13-88 15:48 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID~CODE SRDL LEW AREA lJHD HF EGL CRWS 0 WSEL 
SRD FLEN REW K ALPH HO ERR FR# ')El 

BRDGE:BR 53~. 58. 7100. .90 .62 650.11 638.57 41305. 649.21 
542. 533. 530. 1047117. 1.70 .:o • 0') .34 5.82 

TYPE PPCD FLOW C PIA LSEl BLEM XLAB XRAB 
3. 0. 1. ,766 .053 ff.It*** ff.f.ftf. f.tttf.f. f.ff.ttf 

XSID:COOE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

SLICE:AS 539. 46. 23309. .06 .22 650.58 634.58 41305. 650.52 
1215. 929. 3067. 6955173. 1.15 .25 .00 .12 1.77 

M(6) H(K) KQ XLKQ XRKQ OTEL 
.837 .538 3215480. 44. 535. 650.50 

<<<<<ENO OF BRIDGE COMPUTATIONS>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSlD:CODE SRDL LEW AREA VHD HF EGL CRWS 0 WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBRl:BR 151. 3317. 678. 1.00 .0'3 649.'30 646.57 4706. 648.'30 
542. 151. 3432. 67577. 1.33 .82 .oo .58 6.35 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. o. 1. .867 .022 ******t t***** ****** ****** 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FRI 

SLICE: AS 
827. 

151. 3067. 13334. .00 
257. 4306. 7718'34. 1. 00 

.11 650.74 639. 10 
, 73 • 01 • 02 

HCG) "(K) KQ XLKG IRKQ OTEL 
. 878 . 862 106051. 3300. 3449. 650. 73 

<<<<<END OF BRIDGE COMPUTAf lONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
~APRCH 11 l'.RATIO = 2.62 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS 
SRD FLEN REW K ALPH HO ERR FRI 

0 WSH 
VEL 

4706. 650.73 
.35 

a WSEL 
VEL 

APRCH: XS 392. 3067. 13341. .00 • 01 650. 74 tHHH 4706. 650. 74 
1218. 3'32. 4306. 2019835. 1.00 .00 .oo .02 .35 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. 6EOLOSICAL SURVEY 
NODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

~ULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 11 NEW BRIDGE 11 CASE 1 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TI"E: 05-13-88 15:48 

<<<<<RESULTS REFLECTINS THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA YHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBR2:BR 181. 5391. 857. .84 .13 649.85 646.13 5389. 649.01 
542. 181. 5527. 89407. 1.37 .73 .00 .52 6.28 

TYPE PPCD FLOW C PIA lSEL BLEN XLAB XRAB 
3. 0, 1. .854 .023 HHfH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CAWS 
SRD FLEN REN K ALPH HO ERR FRI 

G WSH 
VEL 

SUCE:AS 181. 4306. 37103. .00 .25 650.68 646.1'3 5389. 650.68 
857. 450. 9638. 1016853. 1.00 .58 .oo .01 .15 

M(8) M(K) KG XLKG XRKG OTEL 
.965 .949 52397. 5370. 5551. 650.67 

<<<<<ENO OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"APRCH' KRATIO = 4.13 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS a ·wsEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 362. 4306. 37116. .00 .oo 650.68 HHH+ 5389. 650.68 
1218. 362. %38. 420018'3. l. 00 .00 .oo I 01 • LS 

APRCH:XS HHH 45. 73462. .01 HHf 650.61 lHHH 51400. 650.60 
1218. HHH %33. 8825612. 1.04 HHf 1.56 .05 .70 

STASLT --- **•11111 3074. 4297. 

STAGRT --- 3074. 4297.11111111 

AS --- 23632. 13017. 36813. 73462. 

KS --- 2892825.1~55609.4141076.8989510. 

CA3 --- 5440. 587. 732. 6760. 

CJ --- .766 .867 .854 

CDF --- 2.451 .382 .242 

CRF --- 2.303 2.397 2.264 

as --- 41294. 4641. 5465. 

CDF --- 2.497 .415 .231 
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SRD HEN REW K ALPH HO ERR FRI 'JH 

38 
BRDGE:BR 53'3. 58. 7100. • '3() .62 650.11 638.57 412'34. 64'3.2t 

542. 539. 530. 1046976. 1.70 .31 .oo .34 5.82 

TYPE PPCD FLOW c PIA LSEL BLEN XLAB XRAB 
3. o. 1. .766 .053 ffffltf ••tlfl tlflfl fftfll 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 *• NEW BRIDGE ff CASE 1 
FLOOD FLOW OF 1~86, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ' TI"E: 05-13-88 15:48 

XSID:CODE SRDL LEW AREA VHD HF EGL CRMS G WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SUCE:AS 53'3, 46. 23364. .06 .21 650.57 634.60 412'34. 650.52 
1215. 931. 3074. 7098842. 1.15 .25 .00 .12 1.77 

M(G} 

.838 
Mm KG 
. 539 3273098. 

XLKQ XRKQ OTEL 
44. 535. 650. 50 

<<<<<END OF BRfDGE COMPUTATIONS>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:CODE SRDL LEW 
SRO FLEN REW 

OFBRl:BR 
542. 

151. 3317. 
151. 3432. 

AREA VHD HF EGL CRWS 
K ALPH HO ERR FRI 

678. .·n 
67603. 1. 33 

.0'3 64'3.87 
• 7'3 • 00 

646.52 
.57 

TYPE PPCD FLOM C PIA LSEL SLEN XLAB XRAB 
3. 0. 1. .867 .022 IHHH HHH HHH HHH 

XSIO:CODE SRDL LEW AREA VHD HF EGL CR\llS 
SRD FLEN REM K ALPH HO ERR FRI 

G WSEL 
VEL 

4641. 648.90 
6.85 

Q WSEL 
VEL 

SLICE:AS 151. 3074. 13106. .00 .10 650.68 639.10 4641. 650.68 
827. 256. 4297. 820986. 1.00 .71 .01 .02 .35 

M<G> M(K) KQ XLKO XRKO OTEL 
.877 .861 114141. 3300. 3449. 650.67 

<<<<<ENO OF BRIDGE CO"PUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
aAPRCH* KRATIO = 2.41 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 0 WSEL 
SRO FLEM REW K ALPH HO ERR FRI VEL 

APRCH:XS 392. 3074. 13112. .00 .01 650.69 111ftft 4641. 650.68 
1218. 3'32. 42'37. 1'37%38. LOO .00 .00 .02 .35 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

xSID:CODE SRDL LEW AREA VHD HF EGL CRNS Q WSEL 
SRD FLEN REN K ALPH HO ERR FRI VEL 

OFBR2:BR 181. 53'31. 858. .87 .14 641.88 646.24 5465. 64~.02 

542. 181. 5527. 89526. 1.37 .76 .00 .52 6.37 

TYPE PPCD ~LOW C PIA LSEl BlEN XlAB XRAB 
3. 0. 1. .854 .023 HHfH HHH HHH HHH 
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WSPRO 
P1231B6 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 tt NEW BRIDGE 11 CASE 1 
FLOOD FLOM OF 1986, 100 YRS, ~ 50 YRS RECURRENCE lNTERYAL 

111 RUN DATE & TI"E: 05-13-88 15:48 

XSID:CODE SRDl LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRt VEL 

SLICE:AS 181. 4297. 37550. .00 .27 650.74 646.24 5465. 650.74 
857. 451. 9643. 986736. 1.00 .59 -.01 .01 .15 

M(6) M(K) KO XLKQ XRKG OTEL 
• 965 • 949 50565. 5370. 5551. 550. 74 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
•APRCH 1 KRATIO = 4.33 

XSID:CODE SRDL LEM AREA VHD HF ESL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

APRCH:XS 362. 4297. 37563. ,00 .00 650.75 ******* 5465. 650.75 
1218. 362. 9643. 4277371. 1.00 .00 .00 .01 .15 

APRCH:XS 111111 45. 73554. .01 11111 650.62 ******* 51400. 650.61 
1218. HHH %34. 8843202. 1.04 tHH .1)1 .05 .70 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 11 NEW BRIDGE tt CASE 1 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

•11 RUN DATE & TIME: 05-13-88 15:48 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS 
SRD FLEM REW .~LPH HO ERR FRI 

Q WSEl 
VEL 

EXIT :XS ****** 111. 25741. .06 1t111 648.30 637.60 42800. 648.24 
o. lttlll 7410. 213~542. 1.50 flflt fltfllt .18 1.66 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
8 FULLV 1 KRATIO = 2.01 

FULLV:FY 542. 74. 45616. .02 .11 648.41 1111111 42800. 648.40 
542. 542. 9322. 43022s1. 1.15 .oo .oo .oa .94 

<<<<<THE ABOVE RESULTS REFLECT 1 NORMALs <UNCONSTRICTEDl FLOW>>>>> 

APRCH:AS 676. 50. 53014. ,1)1 ,05 648.47 HHHI 42800. 648.45 
1218. 676. 9481. 5270039. 1.11 .00 .oo .06 .81 

<<<<<THE ABOVE RESULTS REFLECT aNORMAL• {UNCONSTRICTED) FLOW>>>>> 

A3 --- 6718. 620. 774. 

OS --- 35443. '"1•)"7") 
.j,_/ ..... 41)85. 

BOLHI --- 59. 3318. 5392. 

BO REW --- 525. 3431. 5526. 

STAGLT --- ******** 3082. 4303. 

STAGRT --- 3082. 4303.11111111 

AS --- 17188. 10370. 25456. 53014. 

y•"" •• ;:i --- 1822827.1340000.2284551.5447378. 

CA3 --- 5346. 543. 669. 6558. 

CJ --- • 7'36 .876 .864 

COF --- 2.475 .311 .228 

CRF --- 2.317 2.408 2.240 

QS --- 34892. 3686. 4222. 

CDF --- 2. 436 • 350 • 235 
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WSPRO 
?123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDBE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 11 NEW BRIDGE 11 CASE 1 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

iii RUN DATE & TIME: 05-13-88 15:48 

<<<<<RESULTS REFLECTIN6 THE CONSTRICTED FLOW FOLLON>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRt VEL 

BRDGE:BR 539. 59. 682'3. .68 .53 64'3.31 634.7:3 34892. 648.63 
542. 539. 526. '387075. 1.68 .20 .00 .31 5.11 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. .772 .054 ttlttfl lftftf 111111 llttll 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 539. 47. 20844 .. 05 .1·3 64'3.71 632.'13 34892. 649.66 
1215. 921. 3082. 5838227. 1.20 .21 .00 .12 1.67 

M(6) M(K) KQ XLKG XRKQ OTEL 
.B38 .497 2935143. 44. 535. 649.64 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID~CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBRl:BR 151. 3318. 614. . 74 .08 649.08 645.'30 3686. 648.34 
542. 151. 3431. 58333. 1.32 .60 .oo .52 6.00 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. Q, 1. .871 .023 HHIH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REN K ALPH HO ERR FRI VEL 

SLICE:AS 151. 3082. 11'396. .00 .10 64'3. 79 63'3.10 3686. 64'3, 7'3 
827. 255. 4303. 598050. 1.00 .61 .oo .02 .31 

H<S> MCK) KQ XlKQ XRKG OTEL 
.877 .859 84424. 3300. 3449. 649.78 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
1 APRCH· KRAf IO : 2.86 

XSID:CODE SRDL LEW AREA VHD HF EGL CRNS Q WSEL 
SRD FLEH REW K ALPH HO ERR FRI VEL 

APRCH: XS 392. 3082. 12002. . 00 • 01 649. 79 HHHi 3686. 649. 79 
1218. 392. 4303. 1709657. 1.00 .oo .oo .02 .31 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD~INISTRATION - U. S. SEOLOSICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIOSE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 11 NEW BRIDGE •• CASE 1 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-13-88 15:48 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:CODE SRDL LEW AREA VHD HF EGL CRWS Q 

SRD HEN REW K ALPH HO ERR FRI VEL 

OFBR2:BR 181. 53'32. 781. 5··· j•"\ t,4•3, Ob ;;45, 58 4222. • i. ' 1 . .J 

542. 181. 5526. 77365. 1. 36 .53 • Ql) .46 5.41 

TYPE PPCD FLOW c P/A LSEL 8LEN ,(LAB XRAB 
3. 0. 1. .858 .023 '*''*** ltfill tlltll 111111 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS a 
SRD FLEN RE~ K ALPH HO ERR FRI VEL 

SLICE: AS 181. 4303. 32322. .00 ·)lj 64'3, 77 645.58 4222. •'-" 

857. 439. 9574. 790568. 1. 00 .48 .00 • 01 .13 

M(G) Hm KQ nrn rnrn OTEL 
.965 .346 42578. 5370. 5551. 64'3. 76 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
1 APRCH" KRATIO = 4.25 

WSEL 

648.44 

WSEL 

64'3.77 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 362. 4303. 32335. .00 .00 649.77 ******* 4222. 649.77 
1218. 362. '3574, 33634841 1.00 .oo .oo .01 I 13 

APRCH:XS ****** 47. 64957. .01 ***** 649.72 ttttttt 42800. 649.71 
1218. ttflff 9570. 7258111. 1.06 ltlll 1.26 .05 .66 

STA6LT --- *****''* 3088. 4294. 

STAGRT --- 3088. 42~4.tt1t1111 

AS --- 21066. 11779. 32112. 64957. 

KS --- 2431165.1670443.3322877.7424485. 

CA3 -- - 5275. 535. 670. 6>t80. 

CJ --- I 772 .371 .858 

COF --- 2.436 .350 .235 

CRF --- 2.307 2.402 2.257 

GS --- 34803. 3673. 4324. 

CDF --- 2.483 .381 .226 
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SRD HEN REW K. ALPH HO ERR FRI VH 44 
BROSE: BR 53'3, 5'3, 6823. . 68 .53 64'3.31 634.71 34803 • 648.63 

542. 539. 526. 986850. 1. 68 .20 .00 .30 5.10 

TYPE PPCD FLOW c PIA lSEl BLEN XLAB XRAB 
3. o. 1. • 772 .054 ******* *****• fffff~ ****** 



~SPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDSE AT US-75 ** NEW BRIDGE fi CASE 1 
FLOOD FLOW OF 1986, 100 YRS, ~ SO YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-13-88 15:48 

XSID:CODE SRDL LEN AREA VHO HF EGL CRWS a WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE: AS 53'3. 47. 20371. .05 .l'3 64'3.70 632.'31) 34803. 64'3,65 
1215. 927. 3088. 5955429. 1.20 .20 .00 .12 1.67 

M(G) MCK) KQ 
.839 .498 2989040. 

XLKO 
44. 

OTEL 
649.63 

<<<<<ENO OF BRIDGE COMPUTAT[ONS})))) 

<< {RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

lSID~CODE SRDl LEW 
SRD FLEN REW 

OFBRl:BR 
542. 

151. 
151. 

3318. 
3431. 

AREA VHD HF EGL CRWS 
K ALPH HO ERR FRt 

614. 
58331. 

!'j 
.1..i 

l ·;--, 
sVL. 

. 08 64'3.07 

.5'3 .00 
645. 8'3 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. .871 .023 '****** fltttt ****** ****** 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REN K ALPH HO ERR FRI 

Q WSEL 
VEL 

3673 . 
5.98 

648.34 

Q WSEL 
VEL 

SLICE:AS 151. 3088. 11844. .00 .09 649.77 639.10 3673. 649.77 
827. 255. 4294. 643095. 1.00 .60 .00 .02 .31 

M(G) MCK) KQ XLKQ XRKQ OTEL 
.875 .857 91720. 3300. 3449. 649.76 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
~APRCH' KRATIO : 2.62 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRO FlEN REW K AlPH HO ERR FRI VEL 

APRCH:XS 392. 3088. 11850. .00 .00 649.78 1111111 3673. 649.77 
1218. 3'32. 42'34. 1687305. 1.00 .00 .00 .02 .31 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:COOE SRDL LEW 
SRO FLEN REW 

OFBR2:BR 
542. 

181. 53'32. 
181. 5526. 

AREA VHO IJF EGL CRWS 
K ALPH f'.0 ERR FRI 

781. .65 
77475. 1. 36 

.14 649.09 645.62 
• 00 .47 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. 0. 1, .858 .023 HHIH HHH HHH HHH 

0 WSEL 
VEL 

4324. 648.45 
5.53 
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WSPRO 
P1231B6 

FEDERAL HlGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 ** NEW BRIDGE ** CASE 1 
FLOOD FLOM OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

+11 RUN DATE ' TI"E: 05-13-88 15:48 

XS ID: CODE SRDl LEW AREA VHD HF EGL CRWS G 
SRD HEN REW K ALPH HO ERR FRI VEL 

SLICE: AS 181. 42'34, 32814. .00 "'IC' 
,£..J 64'3 I 85 645.62 4324. 

857. 440. '3580. 776621. l. 00 .50 I 01) • 01 .13 

M(G) Mm KQ nm XRKQ OTH 
.%5 .947 41541. 5370. 5551. 649.84 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
llAPRCW /'.RA f IO :: 4.43 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q 

SRD HEN REW K ALPH HO ERR FRI VEL 

WSEL 

64'3 .85 

WSEL 

APRCH: XS 362. 4294. 32827. . 00 • 00 649. 85 HHHt 4324. 649. BS 
1218. 362. 9580. 3443032. 1.00 .oo .oo .01 .13 

APRCH:XS ****** 47. 65115. .01 ***** 649.74 1111111 42800. 649.73 
1218. HHH '3572. 7286032. 1.06 HtH .02 ,05 .66 

STASLT --- ******•* 3088. 4294. 

STAGRT --- 3088. 4294.tt+tlttt 

AS --- 21116. 11796. 32203. 65115. 

KS --- 2439662.1674698.3337931.7452290. 

CA3 --- 5273. 535. 670. 6478. 

CJ --- .772 .871 .858 

CDF --- 2.483 .381 .226 

CRF --- 2.307 2.402 2.257 

QS --- 34798. 3675. 4328. 

CDf --- 2.484 .382 .226 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

xsro:COOE SROL LEW AREA VHD HF EGL CRWS G WSEL 
SRO HEN REW K ALPH HO ERR FRI VEL 

BRDGE:BR 53'3. 5'3. 6828. .68 • 5:3 64'3.31 634.6'3 34798. 648.63 
542. 539. 526. 986844. 1.68 .20 .oo .30 5.10 

TYPE PPCD HOW c PIA LSEL BLEN XLAB lRAB 
3. o. 1. • 772 .054 flffflf **lfff 111111 lfftll 

,, ___ ----
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SLICE:AS 539. 47 l 20870. .05 I 1 '3 64'3, 70 632. '30 34798. 649.65 
1215. '327. 3088. 5'355462. 1. 20 .20 .00 .12 1. 67 47 

M(G) Mm KQ UKQ XRKQ OTEL 
• 839 .498 2'389217 • 44. 535. 649.63 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 



WSPRO 
P123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRlDGE AT US-75 11 NEW BRIDGE 11 CASE 1 
FLOOD FLOM OF 1986, 100 YRS, \ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-13-88 15:48 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

ISID:CODE SRDL LEW AREA VHD H~ EGL CRWS G WSEL 
SRD FLEN REW 

OFBRl:BR 
542. 

151. 3318. 
151. 3431. 

K ALPH HO ERR FRI 

614. 
58330. 

71 
''"' 

1. 32 
.08 649.08 645.09 
.59 .00 .52 

TYPE PPCO FLOW C PIA LSEL BLEN XLAB XRA8 
3. o. 1. .871 .023 llllltt 111111 111111 ttllll 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR f Rt 

SLICE: AS 
827. 

151. 3088. 11842. 
255. 4294. 644026. 

.00 
1.00 

. 0'3 S4'3. 77 63'3.10 

.61) .01 .02 

MCG) M(K) KG XLKO XRKQ OTEL 
.875 .857 91876. 3300. 3449. 649.77 

<<<<<END OF BRIDGE COMPUfATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
~APRCHa KRATIO :: 2.62 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

VEL 

3675. 648.34 
5. '38 

0 WSEL 
VH 

3675. 
.31 

64'3. 77 

Q WSEL 
VH 

APRCH:XS 392. 3088. 11848. .00 .00 649.78 1111t11 3675. 649.77 
1213. 392. 4294. 16870'3'3. 1.00 .oo .00 .02 .31 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:COOE SRDL LEW AREA VHD HF EGL CRWS G WSH 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBR2:BR 181. 5392. 781. .65 .14 64'3.10 645.62 4328. 648.45 
542. 181. 5526. 77475. 1.36 .56 .00 .47 5.54 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. (l, 1. , 858 , 023 HfHH HHH HHH HHH 

XSID:COOE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K AlPH HO ERR FRI VEL 

SLICE:AS 181. 42'H. 32830. .00 .25 64'j,85 645.62 4:328. 64'1.85 
857. 440. 9580. 777293. 1.00 .so .00 .01 .13 

M(G) M<K> KO XLKQ XRKG OTEL 
• 965 • 947 41565. 5370. 5551. 649. 84 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
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WSPRO 
P123186 

FEDERAL HISHWAY ADHINISTRATION - U. 5. GEOLOGICAL SURVEY 
MOOEl FOR WATER-SURFACE PROFILE COHPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE1.DAT 
CANEY RIVER BRIDGE AT US-75 ft NEW BRIDGE t+ CASE 1 , 
FLOOD FLOM OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

ttf RUN DATE & TIME: 05-13-88 15:48 

XSID:CODE SRDL LEN AREA VHD HF ESL CRWS Q 
SRD HEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 362. 4294. 32843. .00 .00 649.85 HtHH 4328., 
1218. 362. '3580. 3445544. 1. 00 .GO • (ii) .01 ' 1:3 

APRCH:XS HHH 47. 65122. .01 f.HH 649. 74 fHHH 42800. 
1218. HHH '3572. 7287270. 1.06 HHf .oo .05 .66 

ER 

49 

WSEL 

649.85 

64'3.73 



APPENDIX G 

Case II - Profiles for Old Bridge 

(50-year, I 00-year, and 1986 Flood) 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

ttt RUN DATE ~ TIHE: 05-14-88 15:57 

Tl MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
T2 CANEY RIVER BRIDGE AT US·75 1 OLD BRIDGE 11 CASE 2 
T3 FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 
t 

Q 108000 51400 42800 
ttt Q-DATA FOR SEC-10, ISEO = 

SK .0004 .0004 .0004 
t 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
~ODEL FOR WATER-SURFACE ?ROF[LE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLO BRIDGE tt CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

•ti RUN DATE & TIME: 05-14-88 15:57 

*** START PROCESSIN6 CROSS SECTION - 'EXIT a 

XS EXIT 0 1 t t 

SR 0 670 60 652 100 650 160 640 200 617 230 614 
GR 270 617 290 635 400 639 500 651 )600 645 3047 644 
GR 5313 644 8282 650 10625 650 11250 670 
SA 0 500 
N .048 .06 .048 
f 

tif FINISH PROCESSING CROSS SECTION - KEXIT H 

*** CROSS SECTION uEXIT a ADDED TO OAF, RECORD NO. 

--- DATA SUMMARY FOR SECID uEXIT " AT SRD : O. ERR-CODE = 

SKEW 
.o 

IHFNO VSLOPE 
0. .0000 

X-Y COORDINATE PAIRS <NGP -= 

x y x 
.o 670.00 60.0 

200.0 617.00 230.0 
400.0 63~.oo 500.0 

5313.0 644.00 8282.0 

X-Y MAX-HIN POINTS: 
Xt1IN y 

.o 670.00 230.0 

16): 
y 

652.00 
614.00 
651. 00 
650.00 

YMIN 
614. (J(l 

SUBAREA BREAKPOINTS (NSA = 3): 
o. 500. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 ,048 

EK 
.50 

x 
100. 0 
270.0 

1600.0 
10625.0 

XMAX 
lt250.0 

.00 

y 

650.00 160.0 
617.00 290.0 
645.00 3047.0 
660.00 11250.0 

y 

670.00 .o 

0 

y 
640.00 
635.00 
644.00 
670.00 

YMAX 
670.00 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. 6EOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRIDGE ** CASE 2 
FLOOD FLOM OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

tit RUN DATE & TIME: 05-14-88 15:57 

111 START PROCESSING CROSS SECTION - 1 FUllV1 

XS FULLV 560 
SR 0 672.93 70 665.46 80 618 125 617 170 618 190 625 218.4 627 
GR 245 637.6 395.72 639.24 540.13 650 550.16 649.23 3099 642.6 
GR 3345 639.52 3430 640.22 4857.5 643.64 5457 639.82 9315 648.23 
GR 10765 b8l.41 
SA 0 540.13 

*** FINISH PROCESSING CROSS SECTION - sFULLVa 
111 CROSS SECTION "FULLV 1 ADDED TO DAF, RECORD NO. = 2, IXTYPE = 

--- DATA SUMMARY FOR SECID 1 FULLV" AT SRO = 560. ERR-CODE = 0 

SKEW lHFNO VSLOPE H CK 
.o o. .0000 .50 .00 

X-Y COORDINATE PAIRS U46P = i8): 
x y x y y x y 

.• o 672.99 70.0 665.46 80.0 618.00 125.0 617.00 
170.0 618.00 1'30. 0 625.00 218.4 627.00 245.(l 637.60 
395.7 639.24 540.1 650.00 550.2 649.23 3099.0 642.60 

3345.0 639.52 3430.0 640.22 4857.5 643.64 5457.0 63'3, 82 
'3315.0 648.23 10765.0 681. 41 

X-Y MAX-MIN POINTS: 
Xl'HN Y X Yl1IN XMAX Y YKAX 

.o 672.99 125.0 617.00 10765.0 681.41 10765.0 681.41 

SUBAREA BREAKPOINTS (NSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS !NSA = 3): 
.048 .060 .048 
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WSPRO 
P123186 

FEDERAL HI6HWAY ADMINISTRATION - U. S. GEOL06ICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATlONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE tt CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ' 50 YRS RECURRENCE INTERVAL 

ttf RUN DATE & TIME: 05-14-98 15:57 

*** START PROCESSING CROSS SECTION - 1 BRD6E" 
BR BROSE 560 
GR 30 666 40 648 95 618 165 618 180 ~34 280 650 
GR 500 650 530 653 30 666 
SA 30 560 
CD 3 31 2 662 
PW 640 4.8 650 4.8 650 14.4 
KD 41.2 522.3 150 41.2 522.3 150 
* 

ltf FINISH PROCESSING CROSS SECTION - UBRDGE 1 

ttt CROSS SECTION °BRDGE• ADDED TO OAF, RECORD NO. J, IXTYPE = 

--- DATA SUMMARY FOR SECID 1 BRD6E" AT SRD = 560. ERR-CODE :: 

SKEW IHFNO VSLOPE EK CK 
• o o . .0000 .50 .00 

X-Y COORDINATE PAlRS (NGP = '3) : 

x y x y x y y 

0 

30.0 666.00 40.0 648.00 '35. 0 618.00 165.0 618.00 
180.0 634.00 280.0 650.00 
30.0 666.00 

X-Y MAX-MIN POINTS: 
Xf11N Y YMIN 
30.0 666.00 95.0 618.00 

SUBAREA BREAKPOINTS (NSA :: 3J: 
30. 560. 

ROUGHNESS COEFFICIENTS CNSA :: 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 

500.0 650.00 530.0 659.00 

XMAX Y X YMAX 
530. 0 65'3. 00 30.(l 666.00 

BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV ABSLPL ABSLPR 
3 31.0 ffffffll fffffff 2.00 662.00 ttltflt fltltlf 

PIER DATA: NPW = 3 PCODE :: O. 
PELV PWDTH PELV PWDTH PHV PWDTH PW/ PWOTH 

640.00 4.8 650.00 4.8 650.00 14.4 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE tt CASE 2 
FLOOD FLOM OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

tit RUN DATE ~ TI"E: 05-14-88 15:57 

***START PROCESSING CROSS SECTION - 0 0FBR1 1 

BR OFBRl 560 
GR 3100 657 3141 638 3581 638 3622 657 3100 657 
CD 3 31 2 657 
PW 638 15 
KD 3100 3622 3361 3100 3622 3361 

* 
***FINISH PROCESSING CROSS SECTION - "0FBR1" 
•**CROSS SECTION •oFBRt• ADDEO TO DAF, RECORD NO. 

--- DATA SUMMARY FOR SECID 'OFBRlu AT SRO = 560. 

SKEW IHFNO \./SLOPE EK CK 
• o o . .0000 . 50 .00 

X-Y COORDINATE PAIRS (NGP = )) : 
x y x y x y 

4, IHYPE = 

ERR-CODE :: 

x y 

0 

3100.0 657.00 3141.0 638.00 3581. 0 638.00 3622.0 657 .00 
3100.0 657.00 

X-Y MAX-HIN POINTS: 
XMIN Y X YMIN XMAX Y X YMAX 

3100.0 657.00 3141.0 628.00 3622.0 657.00 3100.0 657.00 

SUBAREA BREAKPOINTS CNSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
t 048 I 060 I 048 

BRIDGE PARAMETERS: 
BRTYPE BRWDTH ~SEL USERCD EMBSS EMBELV ABSLPL ABSLPR 

3 31.0 fffflfll litllll 2.00 657.00 fffffff llifflf 

PIER DATA: NPW = 
?ELI/ PWDTH 

638.00 15.0 

PCODE = O. 
PELV PWDTH PEL V PWDTH PELI/ PWDTH 

·"\ 
I. 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE +t CASE 2 
FLOOD FLOM OF 1986, 100 YRS, L 50 YRS RECURRENCE INTERVAL 

111 RUN DATE « TIME: 05-14-88 15:57 

111 START PROCESSING CROSS SECTION - 'OFBR2" 
BR OFBR2 560 
GR 5400 657 5420 642 5940 642 5960 657 5400 657 
co 3 31 2 657 
PN 643 17.5 
KO 5400 5960 5680 5400 5960 5680 
* 

*** FINISH PROCESSING CROSS SECTION - "OFBR2' 
*** CROSS SECTION aOFBR2 1 ADDED TO OAF, RECORD NO. S, IHYPE = 2 

--- DATA SUMMARY FOR SECIO uoFBR2a AT SRD = 560. ERR-CODE = !) 

SKEW rHFNO VSLOPE EK CK 
. o o . .0000 .50 .00 

X-Y COORDINATE PAIRS <NSP = 5): 
x y y x y x y 

5400.0 657.00 5420.0 642.00 5'340. 0 642. (H) 5%0.1) 657.00 
5400.0 657.00 

X-Y ~AX-HIN POINTS: 
XMIN Y X YMIN XMAX Y X YHAX 

5400.0 657.00 5420.0 642.00 5960.0 657.00 5400.0 657.00 

SUBAREA BREAKPOINTS CNSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS (NSA : 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 
BRTYPE BRWDTH LSEL USERCD EMBSS EHBELV ABSLPL ABSLPR 

3 31.0 tfttfiff ******* 2.00 657.00 tffffff fftffff 

PIER DATA: NPM = 
PHV PWDTH 

643.00 17.5 

PCODE : O. 
PELV PWDTH PEL V ?WDTH PELV PWOTH 
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~SPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRIDGE ft CASE 2 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttt RUN DATE & TIME: 05·14-88 15:57 

ftt START PROCESSING CROSS SECTION - "APRCHa 
AS APRCH 1151 
GR O 671 16 665. 7 70 638 200 638 23.0 618 275 617 320 618 
GR 350 638 353 636.17 365 638.19 581 633.5 626 643.65 1491.8 647.9 
GR 3381 638.9 4810 642.54 5468 641.67 3308 646 9873 654 11629 662 
GR 15883 738 
SA 16 589 
EX 

fff FINISH PROCESSING CROSS SECTION - UAPRCHH 
*** CROSS SECTION °APRCH• ADDED TO DAF 1 RECORD NO. 6, 1XTYPE = 5 

--- DATA SUH"ARY FOR SECID "APRCH 0 AT SRD = 1151. ERR-CODE = O 

X-Y 

SKEW 
.o 

IHFNO \!SLOPE 
o. .0000 

COORDINATE PAIRS (NGP :: 

x y x 
.o 67LOO 16.0 

230.0 618.00 275.0 
353.0 636.17 :365.0 

1491.B 647.'30 3381.0 
'3308.0 646.00 '3873.0 

X-Y MAHHN POINTS: 
Xl1IN y 

.o 671.00 275. (i 

20): 
y 

665.70 
617.00 
638.'3'3 
638.'30 
654.00 

YMIN 
617.00 

SUBAREA BREAKPOINTS (NSA = 3): 
16. 58'3. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

EK 
.50 

70.0 
:320.0 
t:"•'.>:O .,,.,-,,,,: ~. 

4810.0 
1162'3. (l 

\MAX 
158:33.0 

CK 

y 

6:38. ')0 
618.00 
63'3, 50 
642.54 
662.00 

y 

738.00 

BRIDGE PROJECTION DATA: XREFLT XREFRT f DSTLT FDSTRT 
tliifif iffiift tttttlf ffflfit 

NPROFr NQV = 3 6 

+++ BEGINNING PROFILE CALCULATIONS -· 'i 
..! 

x v 
200.0 638.00 
350.0 638.00 
626.0 643.65 

5468.0 641.67 
15883.0 738.00 

x YMAX 
15883.0 738.00 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTlPLE BRIDGE OPENING RUN HY7CASE2.0AT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE ** CASE 2 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-14-88 15:57 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD f LEN REW K AlPH HO ERR FRI VEL 

EXIT :XS ****** 68. 51872. .07 11111 651.65 646.88 108000. 651.58 
o. ****** 8652. 5397969. 1.10 **********ff .16 2.08 

===135 CONVEYANCE RATIO OUTSlDE OF RECOMMENDED LIMITS. 
1 FULLV" KRATIO = 1.77 

FULLV:FV 560. 73. 766'37. .03 .t3 651.78 HiHH 108000. 651.75 
560. 560. ~469. 9581143. 1.03 .00 .oo .09 1.41 

<<<<<THE ABOVE RESULTS REFLECT "NORMALQ CUNCONSTRICTEDl FLOW>>>>> 

APRCH:AS 591. 43. 85141. .03 .06 651.84 1111111 108000. 651.82 
1151. 5'31. 971'3, HHHH l,(13 .(H) ,()!) .08 1.27 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (LJNCONSTRICTED) FLOW>>>>> 

A3 --- 5148. 6456. 5195. 

OS --- 33093. 41508. 33399. 

BOWi -- - 38. 3111. 5407. 

BOREW --- 506. 3611. 5953. 

STAGLT --- 11111111 1662. 4606. 

STAGRT --- 1662. 4606.111111!1 

AS --- 15876. 2'3082. 40183. 85141. 

KS --- 2205981.4155625.4930777.11111111 

CA3 --- 4063. 4581. 3668. 12312. 

CJ --- .789 I 710 .706 

COF --- 1.56'1 1.044 .708 

CRF --- 2.324 2.337 2.267 

OS --- 35831. 40620. 31548. 

CDF --- 1.698 1.022 .669 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER·SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.0AT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE ** CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TIME: 05~14-88 15:57 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW 
SRO FLEN REW 

BRDGE:BR 
560. 

500. 
51)0. 

38. 
507. 

AREA VHD Hf. EGL CRWS 
K ALPH H8 ERR FR# 

5245. 
635101. 

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

1.68 
,74 653.18 
. 4'3 • ')0 

636 .16 
.47 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
J. 0. l. .771 .Ol5 1111*11 111111 111111 tt+ttt 

XSID:CODE SRDL LEW AREA VHD HF EGl CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

SLICE:AS 
10'31. 

500. 
633. 

40. 18661. .06 
1. (i•j 

I 27 6531 so 633.17 
. to 1662. 4763323. .15 .00 

MC6) Mm KQ XLKQ XRKQ OTEL 
.703 .3% 28762'38. 41. 522. 653.51 

<<<<<END OF BRIDGE COMPUTATIONS>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
•APRCH" KRATIO = .59 

XSIO:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FR# 

APRCH:XS 
1151. 

60. 40. 18673. 
60. 1662. 2807285. 

.06 
1. 0'3 

.01 653.61 f*ffftf 

.00 .00 .10 

Q WSEL 
'JEL 

35831. 651. % 
6.83 

G WSEL 
VEL 

35931. 
1. '32 

653.54 

Q WSEL 
VEL 

35831. 653. 54 
1. 92 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:COOE SRDL LEW AREA VHD Hf ESL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRi VEL 

OFBRl:BR 522. 3112. 6404. 1.25 .30 652.89 644.50 40620. 651.64 
560. 522. :3610. 1081158. 2. 00 '7'3 . 00 . 44 6. 34 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. o. 1. .707 .032 ~tfttft tftlll lftfff ffttlt 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH ,-nJ ERR FRt VEL 

SLICE: AS 
1113. 665. 

1662. 32910. 
4606. 521'3516. 

,()2 

1.00 
'l':J 653.14 
• 1)5 . 00 

640.47 40620. 653.12 
. 07 1. 23 

KQ XLKG XRK.Q OTEL 
.823 .751 1301983. 3100. 3622. 653.09 

<<<<<END QF BRIDGE COMPUTATIONS>>>>> 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRIDGE ** CASE 2 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-14-88 15:57 

xsro:CODE SRDl LEM AREA VHD HF EGL CRWS Q WSH 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH: XS :38, 1662. 3291'3, .02 .00 653.14 HUH+ 40620. 653.12 
1151. 38. 4606. 5109088. 1.00 .00 .00 .07 1.23 

<<<<<RESULTS REFLECTING THE CONSTRECTED FLOW FOLLOW>>>>> 

XSID:CODE SROL LEW AREA VHD HF EGL CRNS 9 WSEL 
SRO FLEN REW K ALPH HO ERR FRt VEL 

OFBR2:BR 560. 5407. 5179. 1.16 .50 652.88 646.92 31548. 651.72 
560. 560. 5'353. 714777. 2.01 .76 .oo ,4'3 6.09 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3, 0. 1. , 705 .02'3 fHHH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEl 

SLICE: AS 560. 4606. 47528. .01 .29 653.25 646.92 31548. 653.24 
1151. 843. '3819. 4307%7 I 1. 00 .07 -.01 .04 .66 

M(G) Mm KG XLKG rnrn OTEL 
'8'3(1 . 846 6643'31. 5400 • 5%0. 653.21 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRD HEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 111111 40. 99172. .02 11111 653.28 1111111 108000. 653.26 
1151. llfflf 9821. ******'' 1.01 ***** 1.44 .06 1.09 

STAGLT --- 11111111 167~. 4604. 

STAGRT --- 1679. 4604.11111111 

AS --- 18323. 33192. 47658. 99172. 

KS --- 2714773.5203688.6464711.11111111 

CA3 --- 4042. !C·iq r.J.._. .... 3549. 12220. 

CJ -- - • 771 • 707 .705 

CDF -- - 1. 6'38 1. 022 .669 

CRF --- 2.312 2.338 2.272 

QS --- 35759. 40524. 31718. 

CDF --- 1.754 1.037 .653 

;11//Dl'.'.C'lllTf' nrr1rf'TT•tl" Tur f'n•tl"Tt'ITf'Trn r1nu rr111nu'''''-
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SRD HEN REW K ALPH HO ERR FRI VEL 
62 

BRDSE:BR 500. 38. 5242. 1 ·')•) ....... . 73 653.17 636. 12 3575~. 651. 95 
560. 500. 506. 634559. 1.69 .50 .00 .47 6.82 

TYPE PPCD HOW c PIA LSEL BLEN XLAB XRAB 
3. o. 1. • 770 .015 ******* ****** ****** ****f* 



WSPRO 
?123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRlDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE ** CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

*** RUN DATE ~ TIME: 05-14-88 15:57 

XS[D:CODE SROL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI 

SLICE: AS 
1091. 

M(G) 
.706 

500. 
633. 

40. 1874~. .06 
1679. 4930258. 1.09 

.26 653.58 

.15 . 00 

XLKQ XRKQ OTEL 

633.15 
.10 

.3'38 2%6617. 41. 522. 653.49 

v'.<<END OF BRIDGE COHPlJTATIONS>.>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
aAPRCHa KRATIO : 

XSID:CODE SRDL LEW AREA VHD HF 
SRO FLEN REW K ALPH HO 

;;:; 
'.Ji 

ESL CRWS 
ERR FR# 

APRCH: XS 
1151. 

60. 40. 18760. 
60. 1679. 2813079. 

.06 .01 653.59 1111111 

1. 0'3 , \JO .oo . l 0 

VEL 

:3575'3. 653.52 
1. '31 

Q WSEL 
VH 

35759. 
1. '31 

653.53 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 0 WSEL 
SRD FLEN REW · K ALPH HO ERR FRI VEL 

OFBRt:BR 522. 3112. 6404. 1.24 .30 652.8'3 644.51) 40524. 651.64 
560. 522. 3610. 1081215. 2.00 .78 .00 .44 6.33 

TYPE PPCO FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. , 707 , 032 HHHI HHH HHH HHH 

XSIO:CODE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

SLlCE:AS 522. 1679. 32751. .02 .19 653.13 640.45 40524. 653.11 
1113. 667. 4604. 5277839. 1.00 .05 .00 .07 1.24 

M(G) M<K> KG XLKO XRKO OTEL 
.821 .750 1319737. 3100. 3622. 653.08 

<<<<<ENO OF BRIDGE COHPUTAfIONS>>>>> 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS 0 WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 38. 1679. 32759. .02 .00 653.14 11111** 40524. 653.11 
1151. 38. 4604. 50%)3'1. 1.00 .00 ,(H) .07 1.24 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. 6EOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE ff CASE 2 
FLOOD FLON OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TIME: 05-14-88 15:57 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SROL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

OFBR2:BR 
560. 

560. 5407. 5185. 1.17 .51 652.90 646.33 31718. 651.73 
560. 5953. 716110. 2.01 '77 

,; i .oo .50 6.12 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. • 705 .029 HHHf HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 1) WSEL 
SRD FLEN REW K ALPH HO ERR FR# 1JEL 

SLICE:AS 560. 4604. 47742. .Ol .31 653.28 646.93 31718. 653.28 
1151. 846. 9822. 4235967. 1.00 .08 -.01 .04 .66 

MCG) MCK) KG XLKO XRKO OTEL 
.891 .846 652422. 5400. 5960. 653.24 

(·::<<<ENO OF BRIDGE COMPUTATIONS»>» 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS Q WSEl 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS *•**** 40. 99224. .02 **•*• 653.28 1111111 108000. 653.27 
1151. HHH 9821. HHHH 1.(11 HHI .01 .06 t.0"3 
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WSPRO 
Pl23186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 1 OLD BRIDGE 11 CASE 2 
FLOOD FLON OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

'** RUN DATE & TIME: 05-14-88 15:57 

XSID: CODE SRDl LEN AREA VHD HF EGL CRWS Q 
'-3RD FLEN REW K ALPH HO ERR FRI VEL 

EXIT :XS HHH 107. 29837. • 06 HHt 648.89 63'3.74 51400 • 
0. HHH 7701. 256'3841. 1.3~ tfltl lllftlt ' 1 :3 1. 72 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
u FIJLL vs Y..RATIO :: 1.% 

WSH 

648.83 

FULLV:FV 560. 73. 50360. .U2 .11 649.00 1111111 51400. 648.99 
560. 560. 3348. 5034312. 1.12 .oo .00 .08 l.01 

<<<<<THE ABOVE RESULTS REFLECT qNORMAL" CUNCONSTRICTED> FLOW>>>>> 

APRCH:AS 591. 48. 58570. .01 .05 649.06 1111111 51400. 64~.04 
1151. 591. 9523. 6162624. 1.08 .00 .oo .06 .88 

<<<<<THE ABOVE RESULTS REFLECT 1 NORMAL 0 (UNCONSTRICTEDl FLOW>>>>> 

A3 --- 4095. 5035. 3698. 

QS --- 16332. 20318. 1474'3. 

BOlEW --- 39. 3i17. 5411. 

BOREW --- 274. 3605. 5949. 

STAGLT --- ~*'*'*** 1541. 4651. 

STAGRT --- 1541. 4651.11111111 

AS --- 11191. 21425. 25954. 58570. 

KS --- 1399913.2407802.2457438.6265153. 

CA3 --- ")~?? 
..i.Jww• 3645. 2621. 9799. 

CJ --- .863 • 715 .709 

COF --- 1.422 1.029 .732 

CRF --- 2.375 2.325 2.246 

QS --- 18951. 19147. 13301. 

COF --- 1.650 .969 .660 
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WSPRO 
?123186 

FEDERAL HIGHWAY AD~INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 + OLD BRIDGE t+ CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

*** RUN DATE & TI"E: 05-14-88 15:57 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW> >>> 

XSIO:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

BRDGE:BR 500. 39. 4119. .46 .31 649.55 630.10 18951. 649.09 
560. 500. 274. 660008. 1.40 .11 -.01 .23 4.60 

TYPE PPCD FLOW C PIA LSEL 8LEN XLAB XRAB 
3. o. . ... .844 .011 ******• ~***** tfftff ****** 

XSIO:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

G WSEL 
VEL 

SLICE:AS 500. 47. 12134. .OS .12 649.72 628.07 18951. 649.67 
1091. 585. 1541. 2568211. 1.20 .05 .oo .11 1.56 

KG XLKO XRKO OTEL 
.678 .233 1970155. 41. 649.65 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
1 APRCH' KRATIO = .61 

XSID:CODE SRDl LEW AREA VHD HF EGL CRWS 11 WSH 
SRD FLEN REW K ALPH HO ERR FRI VEL 

APRCH~xs 60. 47. 12143. .05 .01 649.73 ******* 18951. 649.68 
1151. 60. 1541. 1558100. 1.19 .00 .00 .11 1.56 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:COOE SRDL LEW AREA VHD HF EGL CRWS 0 WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

OFBRl:BR 522. 3117. 5113. .43 .20 649.45 641.~6 19147. 649.03 
560. 522. 3605. 755480. 1.96 .24 .oo .29 3.74 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB ARAB 
3. o. 1. .714 .032 ******* ****** ****** ****** 

XSID:COOE SRDL LEW AREA lJHD HF EGL CRWS !] WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 
1113. 

522. 154L 23141. .Ol 
666. 4651. 2653641. 1.00 

.12 649.60 639.10 19147. 649.59 
. 00 • 05 .83 

M(G) M(K) KO XLKO XRKQ OTEL 
.832 .716 751921. 3100. 3622. 649.57 

<<<<<ENO OF BRIDGE COMPUTATIONS>>>>> 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATlONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE ft CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

*** RUH DATE ~ TIME: 05-14-88 15:57 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VH 

APRCH:XS 38. 1541. 23148. .01 .00 649.61 HfHH 1'3147. 649.60 
1151. 38. 4651. 273'305 l. 1. 00 . 00 . 00 . 05 . 83 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:COOE SRDl LEW AREA VHD HF EGL CRWS 0 WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEl 

OFBR2:BR 560. 5410. 3787. .38 .49 649.54 644.76 13301. 649.15 
560. 560. 5950. 428762. 1.99 .19 -.01 .33 3.51 

TYPE PPCO FLOW C P/A LSEL BLEN XLAB XRAB 
3, 0. 1. , 708 .028 lHHH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

SLICE: AS 560. 4651. 2'3527. .oo .20 64'3 I 78 644.76 13301. 64'3.77 
1151. 796. 9574. 1996147. 1. l)(l .04 -.01 .03 .45 

M(G) Mm rn XLKO XRKO OTEL 
.885 .822 356811. 5400. 5960. 649.75 

<<<<<END OF BRfDGE COMPUTATIONS>>>>> 

XSID: CODE SRDl LEW AREA VHD HF ESL CRNS Q WSEL 
SRD HEN REW K ALPH HO ERR FRI VH 

APRCH:XS 111111 47. 64558. .01 t**** 649.68 1111111 51400. 649.67 
11s1. ****** 9567. 7187433. 1.06 11111 .63 .06 .ao 

STA6LT --- ******** 1543. 4642. 

STAGRT --- 1543. 4642.11111111 

AS --- 12136. 23315. 29107. 64558. 

KS --- 1556260.2778452.2953388.7288099. 

CA3 --- 3478. 3652. 2682. '3811. 

CJ -- - .844 .714 .708 

CDF --- 1.650 • 969 .660 

CRF --- 2.361 2.327 2.253 

GS --- 18550. 19199. 13651. 

CDF --- 1.690 .980 .655 
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SRD HEN REW K ALPH HO ERR FRI !)El 

68 
BRDGE:BR 500. ·/'4 

<.J.1• 4118. .44 .3() 64'3 .53 62'3. '34 18550. 64'3.0B 
560. 500. 274. 659814. 1.40 .10 -.01 ')") 4.50 tL.4 

TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB 
3. o. 1. .B45 .011 fliiflt ttfltl ***ltf fltfff 



WSPRO 
P123186 

FEDERAL HIGHWAi ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE ** CASE 2 
FLOOD FLOW OF 1986, 100 YRS, • 50 YRS RECURRENCE INTERVAL 

*** RUN DATE ~ TIHE: 05-14-88 15:57 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FlEN REW K ALPH HO ERR FRI VEl 

SLICE:AS 500. 47. 120~0. .04 .12 S49.69 627.94 18550. 64~.64 
1091. 585. 1543. 2617034. 1.20 .04 .oo .10 1.53 

M(G) 

.678 
Mm rn 
.232 2011457. 

XLKQ 
41. 

rnKG 
522. 

OTEL 
64'3.62 

<<<<<END OF BRlDGE COMPUTATIONS>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
QAPRCH~ K RAT IO : . 5'3 

XSID:CODE SRDL LEW AREA 'JHD HF ESL CRWS 
SRD FLEN REW K ALPH HO ERR FRI 

Q WSEL 
VEL 

APRCH:XS 60. 47. 12099. .04 .01 649.69 1111111 18550. 649.65 
1151. 60. 1543. 1550023. 1. 20 . 00 • 00 .10 1. 53 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSlD:CODE SROL LEW AREA I/HD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEl 

OFBRl:BR 
560. 

3117. 
3605. 

5113. 
755438. 

.43 
1. '36 

.20 649.45 641.96 t9199. 649.02 
522. .24 .00 .29 3.75 

TYPE PPCO FLOW C PIA LSEL BLEM XLAB XRAB 
3. 0. i. , 714 .032 HHHI HHH HHH HHH 

XSID~CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VH 

SlICE:AS :i'22. 1543. 23073. .<H .12 64'3.61 639.10 1'319'3. 64'3.5'3 
1113. 665. 4642. 2675270. 1.00 .03 .oo .05 .83 

M(6) M(K) KG XlKQ XRKQ OTEL 
.832 .716 760343. 3100. 3622. 649.57 

<<<<<END OF BRIDGE COMPUTATIONS))))) 

XSID:CODE SRDL LEW AREA lJHD Hf EGL CRWS Q WSEL 
SRO FLEN REW K ALPH ~;J ERR FRI VEl 

APRCH:XS 38. 1543. 23080. .01 .00 649.61 HfHH 19199. 649.60 
1151. 38. 4642. 2731905. 1.00 ,00 .00 .05 .83 
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WSPRO 
Pl23186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. SEOLOSICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 f OLD BRIDGE 11 CASE 2 
FLOOD FLON OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

+11 RUN DATE ~ TIME: 05-14-88 15:57 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW 
SRD FLEN REW 

AREA VHD HF· EGL CRWS 
K ALPH HO ERR FR# 

G WSH 
VH 

OFBR2:BR 560. 5410. 3795. .40 .51 649.57 644.81 13651. 649.17 
560. 560. 5950. 430142. 1.99 .20 -.01 .34 3.60 

TYPE PPCO FLOW c P/A LSEL BLEN HAB XRAB 
'J 0. 1. .708 .028 ******* ****** *****• ****** '-'• 

XS ID: CODE SROL LEW AREA \JHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FR# \JEL 

SLICE: AS 560. 4642. 2'j806. ,(!(l . 21 64'3. 32 644.:3t 13651. 649.81 
1151. 7%. 9577. 2010922. 1. 00 , '.:15 -. 02 • 03 .46 

M(G) Mm KQ XLKQ XRKO OTH 
• 885 Q')".) 

1 U4-.1 357839 • 5400. 5%0. fA13. 79 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRt VEL 

APRCH:XS tttf.tt 47. 64618. .01 11111 649.69 1111f1t 51400. 649.68 
1151. '*''*f 9563. 7198098. l.06 lttff .01 .06 .80 

STAGLT --- 11111111 1543. 4641. 

STAGRT --- 1543. 4641.11111111 

AS --- 12145. 23328. 29145. 64618. 

KS --- 1557380.2781534.2959284.7298697. 

CA3 - - - 3481. 3652. 2687. 9819. 

CJ --- .845 • 714 .708 

CDF - - - 1. 630 • '380 .655 

CRF --- 2.361 2.327 2.254 

QS --- 18551. 19183. 13666 • 

CDF --- 1. 691 . ·m .656 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XS ID: CODE SRDL LEW AREA \/HD HF EGL CRWS Q WSEL 
SRD HEN REM K ALPH HO ERR FRI VEL 

BROGE:BR 500. 39. 4118. .44 .30 649.53 629. '34 18551. 64'3, 08 
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3. o. 1. .845 .011 ttllllf 111111 tlltft tttltl 

71 XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI \JEL 

SLICE: AS 500. 47. t '20'30. .04 .12 64'3. 6'3 627. '34 18551.. 64'3, 64 
1091. 585. 1543. 2618129. 1.20 .04 .00 .10 1. 53 

M(G) l'l(K) Kil XLKQ XRKQ !JTEL 
• 678 .232 2012334. 41. 522 . 649.62 

::·'..: END OF BRIDHE COMPHTATIONS> '>) 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
ffAPRCHY KRATIO : .59 



NS PRO 
?123186 

FEDERAL HIGHWAY AD"INISTRATION - U. S. SEOL06ICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE 11 CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

fft RUN DATE & TIME: 05-14-88 15:57 

XSID:CODE SRDL LEW AREA VHD HF EGL CRNS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 60. 47. 12099. .04 .01 649.6'3 HHtH 18551. 641:1.65 
11s1. so. 1543. 1ssoo1s. 1.20 .oo .oo .to t.53 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:COOE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBRl:BR 522. 3117. 5113. .43 .20 649.45 641.96 19183. 643.02 
560. 522. 3605. 755431. 1.96 .24 .00 .23 3.75 

TYPE PPCD FLOW C P/A LSEL 8LEN XLAB XRAB 
3. 0. 1. . 714 .032 HHHt HHH HHH HHH 

XSIO:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 522. 1543. 23064. .01 .12 64'3.60 639.10 l'3183. 649.59 
1113. 664. 4641. 2672704. 1.00 .03 .oo .05 .83 

M(G) M(K) KG XLKQ XRKO OTEL 
.832 .716 759882. 3100. 3622. 649.57 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI \}El 

APRCH:XS 38. 1543. 23070. .01 .oo 649.61 HHHI 19183. 649.60 
1151. 38. 4641. 2730532. LOO .00 .00 .05 .83 

<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEl 

OFBR2:BR 560. 5410. 3795. .40 .51 649.57 644.81 13666. 649.17 
560. 560. 5950. 430148. 1. 99 • 20 -• 01 • 34 3.60 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. .708 .028 HtHH HfH* HHH HHH 
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WSPRO 
P1231B6 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDSE 11 CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INfERVAL 

111 RUN DATE ~ TIME: 05-14-88 15:57 

XSIO:COOE SRDL LEW AREA VHO HF EGL CRWS 
SRO FLEN REW K ALPH HO ERR FR# 

SLICE: AS 
1151. 

560. 4641. 29813. 
796. 9577. 2013188. 

.00 
1.00 

.21 649.82 644.81 

.05 -.02 .03 

MCGJ MCK> KG XLKQ XRKQ OTEL 
.885 .823 358130. 5400. 5960. 649.79 

<<<(END OF BRIDGE COMPUTATIONS\ 

XSID:CODE SRDL LEW AREA VHD HF 
SRO FLEN REW f.: ALPH HO 

APRCH: XS HHH 47. 64618. .Oi HHf 

1.06 +HH 1151. lffflf 9568. 7198098. 

EGL CRWS 
ERR FRI 

649. 6'3 HHfH 

,00 .06 

g WSEL 
'JEL 

t3666. 64'j,82 
.46 

Q WSEL 
VEL 

51400. 649.68 
.80 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD~INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HV7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRIDGE 11 CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

*** RUN DATE ~ TIME: 05-14-88 15:57 

XSID:CODE SRDL LEN AREA VHD HF ESL CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

Q WSEL 
VEl 

EXIT :XS 111111 111. 25741. .06 11111 648.30 637.60 42800. 648.24 
i), HHH 7410. 21:3'3542. 1.51) HHt tHHH .18 1.66 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
'FULLVu KRATIO = 2.01 

FULLV:FV 560. 74. 45647. .02 .11 648.41 1111111 42800. 648.40 
560. 560. 9322. 4306381. 1.15 .oo .oo .oa .94 

<<<<<THE ABOVE RESULTS REFLECT HNORMAL• <UNCONSTRICTED> FLOW>>>>> 

APRCH:AS 5'31. 50. 52981. .01 .05 648.46 HHHf 42800. 648.45 
1151. 591. 9481. 5264939. 1.11 .00 .00 .06 .Bl 

<<<<<THE ABOVE RESULTS REFLECT "NORMAL' CUNCONSTRICTED> FLON>>>>> 

A3 --- 3959. 4809. 3382. 

GS --- 13946. 16940. 11914. 

BOLEW --- 40. 3119. 5411. 

BOREW --- 270. 3603. 5949. 

STASLT --- **•*•*** 1556. 4665. 

STAGRT --- 1556. 4665.++tt+++• 

AS --- 10321. 1%61. 22'39'3. 52981. 

KS --- 1263014.2087193.2024479.5374686. 

CA3 --- 3494. 3448. 2398. 9340. 

CJ --- .883 . 717 • 70'3 

CDF -- - 1.387 1.019 .739 

CRF --- 2.389 2.323 2.237 

QS --- 16445. 15783. 10572. 

CDF --- 1.635 .950 .656 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRlDGE '' CASE 2 
FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05·14-88 15:57 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS I] WSEL 
SRD FLEN REW K ALPH HO ERR FRi ')El 

BRDGE~BR 

560. 
51)0. 
500. 

40. 3'383. .;e 
• ..:iJ .26 648.86 62~.08 16145. 648.50 

271. 631342. 1. 33 .07 -.01 .20 4.13 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB ~RAB 

3. o. 1. .867 .010 ******* ****** ****** ****** 

XSID:CODE SROL LEW AREA VHO HF EGL CRWS 
SRD FLEN REN K ALPH HO ERR FRI 

SLICE: AS 
1091. 

500. 49. 11090. 
576. 1556. 2257550. 

.04 
1. 22 

. 11 64'3. 00 

.04 • oO 
627' 18 

• 11 

M(G) 

.681 
Mm rn 
.197 1815139. 

XLKQ XRKQ OTEL 
41. 522. 548.94 

<<<<<END OF BRIDGE COMPUTATlQNS>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"APRCH 1 fRATIO = .61 

XSID:CDDE SRDL LEN AREA VHD HF E6L CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

0 WSEL 
VEl 

16445. 648. % 
1.48 

g WSEL 
VEL 

APRCH:XS 
1151. 

60. 49. 11100. 
60. 1556. 1382253. 

.04 
1. 22 

.01 649.01 lffltlf 16445. 648.97 
I i)l) t 00 & l 1 1. 48 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>} 

XSID!CODE SRDL LEW AREA VHD HF EGL CRWS 0 WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBR1:BR 522. 3118. 4840. .32 ,l') 648.7'3 641.4'3 15783. 648.46 
560. 522. 3604. 691891. 1.95 .17 .00 .25 3.26 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. o. 1. .716 .032 '**'*** ****** *****• ttfflf 

XSID:COOE SRDL LEW AREA VHD :!F EGL CRWS 
SRD f LEN REW ~, ALPH ~\D ERR FRI 

SLICE: AS 
1113. 

522. 
668. 

l556. ~1105. 

4665. 2230550. 
.01 

1.00 
. u ;)48. n 63'3. to 
.02 • 00 • 05 

MCG) M<Kl ra XLKQ XRKQ OTEl 
.832 • 705 656783. 3100. 3622. 648. 8'3 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

0 WSEL 
VEL 

15783. 648.'32 
-,i:-

• ! ~' 

75 



WSPRO 
P123186 

FEOERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER 8R!DGE AT US-75 * OLD BRIDGE 11 CASE 2 
FLOOD FLOW OF 1986, 100 YRS, & SO YRS RECURRENCE INTERVAL 

••t RUN DATE & TIME: 05-14-88 t5:57 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW t ALPH HO ERR FRI VEL 

APRCH:XS 38. 1556. 21112. t 01 • (H) 648. '33 HIHH i5783. 648.92 
1151. ]8. 4665. 2350108. 1. 00 I (H) .oo .OS ;c; 

I /J 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS Q WSH 
SRD HEN REW K ALPH HO ERR FRt VEL 

OFBR2:BR 561). 541 t. 3487. .28 .48 648.88 644. 37 10572. 648. 5'3 
560. 560. 5949. 374449. 1. 99 .12 -.01 .30 3.1)3 

TYPE PPCD FLOW c P/A LSEL BLEM XLAB XRAB 
') 
\J• o. 1. .709 .028 ******• ****** 111111 111111 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEl 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 560. 4665. 26079. .00 .17 649.09 644.37 10572. 649.09 
1151. 777. 9526. 1626889. 1.00 .04 -.01 .03 .41 

MCG) MCK> KG XLKG XRKQ OTEL 
.884 .813 304662. 5400. 5960. 649.06 

< <END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS l1 WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS 111111 49. 58001. .01 11111 648.99 1111111 42800. 649.98 
1151. HHH '351'3, 6068603, 1.09 IHH .53 .05 , 74 

STAGLT --- 11111111 1556. 4654. 

STAGRT --- 1556. 4654.11111111 

AS --- 11122. 21239. 25640. 58001. 

KS --- 1385687.2379272.2410523.6175482. 

CA3 --- 3452. 3464. 2471. '3288. 

i't 
l_,J - -- .867 . 7l6 • 70'3 

CDF --- 1.635 • '350 .656 

CRF --- 2.375 2.326 2.245 

GS --- 16093. 15817. 10891. 

CDF --- 1.676 .95'3 .652 
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\.:) J.lj; 'J!Jl,;i;: JrtlJL Ltlll r\KtA /HU rt- C.i.JL LK\li'.:i J ~St~ 
SRD FLEN REW K ALPH HO ERR FRt VEL 

77 
BRDGE:BR 500. 40. :3'382. .34 .25 648.84 628.95 16093. 648.50 

560. 500. 271. 631145. 1. 33 .07 -.01 .20 4.04 

TYPE PPCD FLOW c P/A LSEL BLEN HAB XRAB 
3. o. 1. .868 .010 ffflfff ****** ****** ****** 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRIDGE ** CASE 2 
FLOOD FLOW OF 1986, 100 YRS, • 50 YRS RECURRENCE INTERVAL 

*** RUN DATE ~ TIME: 05-14-88 15:57 

XSIO:COOE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FRI 

0 WSEL 
VH 

SLICE:AS 500. 49. 11051. .04 .to 648.98 627.03 16093. 648.94 
1091. 576. 1556. 2303172. 1.22 .04 .00 .10 1.46 

M(G) 
• 681 

Mm KO 
.195 1855038 • 

HKG 
41. 

OTEL 
648.'H 

\\\\ END OF BRIDGE COMPUTATIONS> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"APRCW' rn.rn o = • 60 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

Q WSEL 
VEl 

APRCH:XS 60. 49. 11060. .04 648.98 1111111 16093. 648.94 
1151. 60. l556. 1375'310. 1. 22 JO .00 .10 1. 46 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBR1:BR 
560. 

522. 3118. 4839. 
691755. 

.32 .19 648.79 641.49 15817. 640.46 
3604. .17 .00 .~5 3.27 

TYPE PPCO FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. .716 .032 1111111 111111 ****** lflltl 

XSIO:CODE SRDL LEW AREA !./HO HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VH 

SLICE:AS 522. 1556. 21029. .01 .l1 648.92 639.lO 15817. 648.91 
1113. 668. 4654. 2244532. 1.00 .02 .00 .05 .75 

M(G) M<K> KG XLKQ XRKQ OTEL 
.832 .704 663261. 3100. 3622. 648.89 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD ~if EGL CRWS Q WSEL 
SRD FLEN REW K ALPH ~o ERR FRI VEL 

APRCH:XS 
1151. 

38. 1556. 21035. .01 
38. 4654. 2341266. 1. 00 

.oo 648.93 **'**** 15817. 648.92 
,00 '(H) ,05 .75 
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WSPRO 
P123186 

FEDERAL HISHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 1 OLD BRIDGE tt CASE 2 
FLOOD FLOW Of 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TIME: 05-14-88 15:57 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD :ff EGL CRWS Q WSH 
SRD FLEN REW K ALPH HO ERR FR# VH 

OFBR2:BR 
560. 

560. 5411. 34% •. :30 
560. 5949. 376016. 1. 99 

.51 648.91 644.40 10891. 648.61 

.13 -.01 .30 3.12 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. o. 1. .709 .028 lttftft flfllf 111111 111111 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FR# VH 

SLICE:AS 560. 4654. 26358. .00 . 13 649.13 644.40 t0391. 649.13 
1151. 777. 9529. 1643110. 1.00 .04 -.01 .03 .41 

MCGl M(K) KQ {LKQ {RKQ OfEL 
.884 .815 306009. 5400. 5960. &49.11 

<<<<<END OF BRIDGE COMPUTATIONS>> > 

XSID:CODE SRDL LEW AREA VHD HF EGL CRMS fl WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

APRCH:XS lttltt 49. 58056. .01 ****' 649.00 tt1t11t 42800. 648.99 
1151. 111111 9519. 6077748. 1.09 ttllt .01 .05 .74 

STASLT --- 11111111 1556. 4653. 

STAGRT --- 1556. 4653. HHHH 

AS --- 11131. 21249. 25676. 58056. 

KS --- 1387084.2381734.2415737.6184556. 

CA3 --- 3455. 3464. 2477. 9397. 

CJ --- .868 .716 .709 

COF --- 1.676 .959 .652 

CRF --- 2.375 2.326 2.245 

QS --- 16090. 15802. 10309. 

CDF --- 1.676 ,95g .653 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REN K AlPH HO ERR FRI VEL 

BROGF!BR ~00. 40. 1qR?. .34 .25 649.84 629.93 16090. 648.50 
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3. !) • l. .868 .010 llttftt fttlll tfflft HHH 

80 XS IO: CODE SROL LEW AREA VHO HF EGL CRWS Q WSH SRD HEN REW K ALPH HO ERR FR# \)El 

SLICE:AS 500. 4'3. 11050. .04 .10 648. 'j3 627.03 16090. 648.'jJ 
1091. 576. 1556. 2303687. 1.22 .04 .00 .10 1. 46 

tHG) Mm KG XlKQ XRKG OTEL 
.681 .195 1855485. 41. 5'1'l i.. .... 648.91 

<< <<END OF BRIDGE COMPUTAfIONS> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
UAPRCH~ KRATIO : .60 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. 6EOL06ICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENIN6 RUN HY7CASE2.DAT 
CANEY RIVER BRIDGE AT US-75 t OLD BRIDGE 11 CASE 2 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TI"E; 05-14·88 15:57 

XSID:COOE SRDL LEN AREA VHD HF ESL CRWS Q WSEL 
SRO FLEN REW f.. ALPH HO ERR FRI VH 

APRCH:X5 
1151. 

60. 49. 11059. 
60. 1556. 1375851. 

.04 
1.22 

.00 648.98 IJlllll 16090. 648.94 

.oo .oo .10 1.45 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:COOE SROL LEW AREA VHO HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FR# 

OFBRl:BR 
560. 

522. 3118. 4840. .32 
522. 3604. 691762. 1.95 

.19 648.7~ 641.49 ,, 
' l ! .00 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. 0. 1. , 716 .032 HfHH HHH HUH HHH 

XSIO!CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FR# 

Q WSEL 
VEL 

15802. 648.46 
3.27 

Q WSH 
VEL 

SLICE! AS 
1113. 

522. 1556. 21019. .01 
667. 4653. 2242211. 1.00 

. ll 648.92 639.10 15802. 648.91 

M(G) 

• 831 
M(K) KG XLKO 
.704 662855. 3100. 3622 . 

.02 

OTEL 
648.89 

.00 .05 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID~CODE SRDL LEW AREA VHD Hf EGL CRWS 
SRO FLEN REW K ALPH HO ERR FRI 

IC: 
.1._1 

{} WSEL 
VEL 

APRCH:XS 38. 1556. 21025. .01 .00 648.92 HHfH 15802. 648.92 
1151. 38. 4653. 2340002. 1.00 .00 .00 .05 .75 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:CODE SRDL LEN AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

OFBR2:BR 560. 5411. 3496. .30 .51 648.'H 644.40 10'30'3, 648.61 
560. 560. 5949. 376033. 1.99 .13 -.01 .30 3.12 

TYPE PPCD FLOW C PIA 3LEN HAB XRAB 
3. o. 1. .709 
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WSPRO 
Pl23186 

FEDERAL HlGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CASE2.DAf 
CANEY RIVER BRIDGE AT US-75 * OLD BRIDGE 11 CASE 2 
FLOOD FLOW OF 1996, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-14-88 15:57 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FR# VEL 

SLICE:AS 560. 4653. 26373. .00 .18 64'3.1:3 644.40 10'30'3, £4':L 13 
1151. 777. 9529. 1645912. 1.00 .04 -.01 .03 .41 

MCG> MCKJ KG XLKG XRKO OTEL 
.884 .815 306396. 5400. 5960. 649.11 

<<<<<END OF BRlDGE COMPUTATIONS>>>> 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS 0 WSEL 
SRO FLEN REW t ALPH HO ERR FRI VH 

APRCH:XS 111111 49. 58058. .01 11111 649.00 1111111 42800. 648.99 
1151. HHH '3519. 6078034. 1.0'3 m·H ,i)I) .05 .74 

ER 
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APPENDIX H 

Case Ill - Profiles without Embankment 

(SO-year, I 00-year, and 1986 F !ood) 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMIN1STRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

111 RUN DATE & TIME: 05-14-88 16:20 

Tl MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
T2 CANEY RIVER BRIDGE AT US-75 11 WlTHOUT BRIDGES 11 CASE 3 
T3 FLOOD FLOW OF 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

Q 108000 51400 42800 
u1 Q-DATA FOR SEC-I0 1 ISEQ = 

SK .0004 .0004 .0004 
f 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HV7CAS3.DAT 
CANEY RIVER BRIDGE AT US-75 11 WITHOUT BRIDGES ff CASE 3. 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-14-88 16:20 

111 START PROCESSING CROSS SECTION - "EXIT " 
XS EXIT 0 • • • 
GR 0 670 60 652 100 650 160 640 200 617 230 614 
GR 270 617 290 635 400 639 500 651 1600 645 3047 644 
GR 5313 644 8282 650 10625 660 11250 670 
SA 0 500 
N .048 .06 .048 

111 FINISH PROCESSING CROSS SECTION - »EXIT n 

111 CROSS SECTION 8 EXIT a ADDEO TO OAF, RECORD NO. I, IXTYPE : 

--- DATA SUMMARY FOR SECID uEXIT " AT SRO : O. ERR-CODE = 0 

SKEW 
.o 

IHFNO VSLOPE 
o. .0000 

X-Y COORDINATE PAIRS <NGP : 
y x 

.o 670.00 60.0 
200.0 617.00 230.0 
400.0 639.00 500.0 

5313.0 644.00 8282.0 

X-Y HAX-MIN POlNTS: 

16): 
y 

652.00 
614.00 
651.00 
650.00 

EK 
.50 

100. 0 
no.o 

1600.0 
10625.0 

CK 
.00 

y 
650. (H) 

617.00 
645.00 
660.00 

XHIN Y X YMIN XMAX Y .o 670.00 230.0 614.00 11250.0 670.00 

SUBAREA BREAKPOINTS CNSA = 3): 
o. 500. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
.048 .060 .048 

x y 
160.0 640.00 
230.0 635.00 

3047.0 644.00 
11250.0 670.00 

X YHAX 
.o 670.00 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROF1LE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RIVER BRIDGE AT US-75 ii WITHOUT BRIDGES tt CASE 3 
FLOOD FLOW Of 1986, 100 YRS, ~ 50 YRS RECURRENCE INTERVAL 

iii RUN DATE & TIME: 05-14-88 16:20 

tit START PROCESSING CROSS SECTION - 1 FULLVu 
XS FULLV 542 
GR 0 672.99 70 665.46 80 618 125 617 170 618 190 625 218.4 627 
GR 245 637.6 395.72 639.24 540.13 650 550.16 649.23 3099 642.6 
GR 3345 639.52 3430 640.22 4057.5 643.64 5457 639.82 9315 648.23 
GR 10765 b81.41 
SA 0 540.13 
I 

ttt FINISH PROCESSING CROSS SECTION - "FULLY' 
t11 CROSS SECTION 1 FULLV 1 ADDED TO OAF, RECORD NO. 2, IXTYPE :: 

--- DATA SUMMARY FOR SECID 1 FULLV• AT SRD = 542. ERR-CODE :: 0 

SKEW 
.o 

IHFNO VSLOPE 
o. .00(10 

X -Y COORD lNATE PAIRS (NGP : 

x y x 
.o 672. •39 70.0 

170.0 618.00 190.0 
395,7 63'3, 24 540.1 

3345.0 639.52 3430.0 
'3315. 0 648.23 10765.0 

X-Y MAX-MIN POINTS: 
H1IN y x 

.o 672. '39 125.0 

18)! 
y 

665.46 
625.00 
650.00 
640.22 
681. 41 

YMIN 
617.00 

SUBAREA BREAKPOINTS (NSA :: J): 
o. 540. 

ROUGHNESS COEFFICIENTS (NSA :: 3): 
.048 .060 .048 

EK 
. 50 

:30.0 
218.4 
550.2 

4957.5 

XMAX 
10765.0 

CK 
.00 

y 

618.00 
527.00 
64'3.23 
643.64 

y 

681.41 

x y 
125.0 617.00 
245.0 637.60 

309'3, 0 642.60 
5457.0 639.82 

x YMAX 
10765.(l 581.41 
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WSPRO 
p 123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RIVER BRIDGE AT US-75 ** WITHOUT BR[DGES tt CASE 3 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttt RUN DATE & TIME: 05-14-88 16:20 

*** START PROCESSING CROSS SECTION - 1 FULv2· 
XS FULV2 560 

* 
1t1 FINISH PROCESSING CROSS SECTION - "FLILV2u 
111 CROSS SECTION uFULV2a ADDED TO DAF, RECORD NO. 3, IXTYPE = 

--- DATA SUMMARY FOR SECID uFULV2" AT SRD = 560. ERR-CODE = 0 

SKEW 
.o 

IHFNO VSLOPE 
O. .OOt)O 

X-Y COORDINATE PAIRS rnGP : 

x y x 
.o 672. •39 70.1) 

170.0 618.00 190.0 
3'35. 7 63'3, 24 540.1 

3345.0 639.52 3430.0 
'3315. 0 648.23 10765.0 

X-Y MAX-HIN POINTS: 
Xl1IN y 

.o 672. 9'1 125.0 

18) : 
y 

665.46 
625.00 
650.00 
640.22 
681.41 

Yl'IIN 
617.00 

SUBAREA BREAKPOINTS ZNSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

.50 

80.0 
218. 4 
550.2 

4857.5 

XMAX 
l0765.0 

CK 
I t)(I 

618. 00 
627.00 
64'3 I 23 
643.64 

y 

681. 41 

y 
125.0 617.00 
245.0 637.60 

30'3'1, 0 642.60 
5457.0 639.82 

YHAX 
10765.0 681. 41 

88 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION · U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RIVER BRIDGE AT US-75 ft WITHOUT BRIDGES If CASE 3 · 
FLOOD FLOW OF 1986, 100 YRS, • 50 YRS RECURRENCE INTERVAL 

111 RUN DATE & TIME: 05-14-88 16:20 

**• START PROCESSING CROSS SECTION - •APRCH" 
XS APRCH 1151 
GR 0 671 16 665.7 70 638 200 638 230 618 275 617 320 618 
GR 350 638 353 636.17 365 638.9~ 589 639.S 626 643.65 1491.8 647.9 
GR 3381 638.9 4810 642.54 5468 641.67 9308 646 9873 654 11629 662 
GR 15883 738 
SA 16 58'3 
t 

*** FINISH PROCESSING CROSS SECTION - "APRCHH 
flt CROSS SECTION HAPRCH 9 ADDED TO DAF, RECORD NO. 

--- DATA SUMMARY FOR SECID "APRCH 0 AT SRO = 1151. ERR-CODE = 0 

X-Y 

SKEW 
.0 

IHFNO VSLOPE 
o. .0000 

COO RO INA TE PAlRS <NGP : 

x y x 
.o 671.00 16. (l 

230.0 618.00 275.0 
353.i) 6:36.17 :365. 0 

i4'31.8 647.% 3381. () 
'3308. 0 646.00 '3873.(l 

X-Y MAX-HIM POINTS: 
XHIN y 

,i) 671. 00 275.0 

20): 
y 

665. 7(l 

617.00 
638.'3'3 
638.90 
654.00 

YMIN 
617.00 

SUBAREA BREAKPOINTS iNSA : j.J: 

16. 58'3. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

CK 
.50 .00 

x y y 
7(1. 0 638.00 200.0 638.00 

320 I~) 618.00 350.0 638.00 
58'3,0 63'3, 50 626.0 643.65 

4810.0 642.54 5468.0 641. 67 
1t62'3,0 662.00 15883.0 738.00 

XMAX y Yl11AX 
15883.0 738.00 15883.0 7:38. 00 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RIVER BRIDGE AT US-75 ** WtTHOUT BRIDGES 11 CASE 3 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

ttt RUN DATE & TIME: 05-14-88 16:20 

111 START PROCESSING CROSS SECTION - •APRC2H 
XS APRC2 1218 

EX 

111 FINISH PROCESSING CROSS SECTION · ·~PRC2" 
ttt CROSS SECTION •APRC2a ADDED TO DAF, RECORD NO. 5, IHYPE = 

--- DATA SUMMARY FOR SECID uAPRC2" AT SRO = 1218. ERR-CODE : 0 

SKEW 
.o 

IHFNO VSLOPE 
o. .0000 

X-Y COORDINATE PAIRS lNGP : 

x y x 
.o 671.00 16.0 

230.1) 618.00 275.0 
353.0 636. l 7 365.0 

1491.8 647.30 3381. 0 
'3308.0 646.00 '3873. 0 

X-Y MAX-MIN POINTS: 
XHIN y x 

.0 671.00 275.0 

20): 
y 

665.70 
617.00 
638. '3'3 
638.'30 
654.00 

YMIN 
617.(10 

SUBAREA BREAKPOINTS (NSA :: 3): 
16. 58'3, 

ROUGHNESS COEFFICIENTS (NSA :: 3): 
.048 .060 .048 

NPROF, NOV = 3 6 

EK 
.50 

7i), (i 

320.0 
58'3. !) 

4810.0 
11629.0 

XMAX 

15883.0 

+++ BEGINNING PROFILE CALCULATIONS -- ') 
·.J 

CK 
.00 

y 

638.00 
618.00 
63'3.50 
642.54 
662.00 

y 

738.00 

x 
200.0 
350.0 
626.0 

5468.0 
15883.0 

15883.0 

y 

638.00 
638.00 
643.65 
641. 67 
738.00 

YMAX 
738.00 
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WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RIVER BRlDGE AT US-75 11 WITHOUT BRIDGES 11 CASE 3 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

lit RUN DATE & TIME: 05-14-88 16:20 

XSID:CODE SRDl LEW AREA VHD HF EGL CRWS Q WSH 
SRO FLEN REW K ALPH HO ERR FRt VEL 

EXIT :XS 111111 68. 51872. .07 *''*~ 651.65 646.88 108000. 651.58 
o. 111111 8652. 5397969. 1.10 11111 tttftll .16 2.08 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
;::RA TI 0 :: 1. 77 

FUUV:XS 542. ~,, 1..,. 76660. .03 .12 651. 77 fHHH 103000. 651.74 
542. 542. '346'3, '3573515. 1. 03 .oo .00 '0'3 1. 41 

FULV2:XS 18. 73. 76688. .03 ,(i(l 651. 78 HHHt 108000. 651.75 
560. 18. '346'3, '357'3"2'33. 1.03 .1)1) .00 .09 1. 41 

APRCH:XS 5'31. 43. 85132. .03 .06 651.84 HHHf 108000. 651.82 
1151. 5'31. ·m·1. HHHH 1.03 .00 .00 .08 1. 27 

APRC2:XS 67. 43. 85199. • i)3 . 01 651.85 HHHf 108000. 651.82 
1218. 67. '371'3. HHHH l. 03 ,(l(i .00 .08 l. 27 
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P123186 

FEOERAL HIGHWAY ADMINISTRATION - U. S. SEOLOSICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COHPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RlVER BRIDGE AT US-75 tt WlTHOUT BRIDGES 11 CASE 3. 
FLOOD FLOM OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

111 RUN DATE ~ TIME: 05-14-88 16:20 

XSIO: CODE SRDL LEW AREA VHD HF EGL CRWS .• 
'j 

SRD FLEN REW K ALPH HO ERR mt VEL 

EXIT :XS HHH 107. 29837. • Oti ~HH 648.89 63'3. 74 51400. 
(l, HHH 7701. 256'1841. 1. 3'1 HtH HHtH .18 l /·~· 

lt!i;. 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
'FIJLLV' KRAT IO = 1.% 

FULLV:XS 542. 73. 50926. .02 . 11 84'3. 00 ~HHH 51400. 
542. 542. '3348. 502%02. 1.12 .\)(! ,(10 .08 1.01 

FULV2:XS 18. 73. 50948. .02 . 00 649.00 HHHI 51400. 
560. 18. '3348. 5032741. l.12 .co .00 .03 1. 01 

APRCH:XS 591. 48. 5855'3, '01 .05 649.05 HtHH 51400. 
1151. 5'31. '3523. 6160803. 1. 08 ,t)(i .00 .06 .aa 

APRC2:XS 67. 48. 58607. .01 . 00 64'3. 06 HtHH 51400 • 
1218. 67. '3523. 6168761. 1. 08 .00 .00 .06 .88 
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WSEL 

648.83 

648. '38 

648.99 

649.04 

649.05 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS3.DAT 
CANEY RIVER BRIDGE AT US-75 tt WITHOUT BRIDGES tt CASE 3 
FLOOD FLOW OF 1986, 100 YRS, & 50 YRS RECURRENCE INTERVAL 

*** RUN DATE ~ TIME: 05-14-88 16:20 

XSID:CODE SRDL LEN AREA VHD HF ESL CRWS [} 

SRD HEN REW K ALPH HO ERR FRI VEL 

EXIT :XS HHH 111. 25741. • i)S kHH S~8.30 637.60 42800. 
0. HHH 7410. 213'3542. 1.5!) HHt tHHH .18 1.66 

===135 CONVEYANCE RATIO OUTSIOE OF RECOMMENDED LIMITS. 
'
1 FULLVM KHAT I 0 : 2.01 

FULLV:XS 542. 74. 45616. .02 '1 i ~48.41 4,HHH 42800. 
542. 542. 13322. 431)2251. 1 ti: 

'1.J .00 .oo .08 • '34 

FULV2:XS 18. 74. i5636. .02 .00 648.41 HHHI 42800. 
560. 13. '3322. 4305004. l.15 .00 .00 .08 .'34 

APRCH:XS 591. 50. 52970. . 01 ,05 648.46 tHHH 42800. 
1151. 5'31. '3481. 526323'3, t.11 .00 • (H) .06 .81 

APRC2:XS 67. 50. 53016. • CH ,t:;i:i 648.47 HHiH 42800. 
1218. 67. '3481. 5270308. 1.11 .00 ,!)!) .06 .81 

ER 
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WSEL 

648.24 

648.40 

648.40 

648.45 

648.45 
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P123186 

FEDERAL HIGHWAY AO"INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

**' RUN DATE & TIME: 01-30-88 17:08 

Tl MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
T2 CANEY RIVER BRIDGE AT US-75 •1 OLD BRIDGE WITHOUT LAKES11 CASE 4 
T3 FLOOD FLOW ESTIMATED FRO" REGRESSION EQUATION - USSS WRI 77-54 
1 BARTESVILLE SITE · 100 YRS ~ 50 YRS REC. INTERVAL 
Q 115697 91011 

m· 1)-0ATA FOR SEC-lD, tSEQ = 1 . 
SK .0004 .0004 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIOGE OPENINS RUN HY7CAS4C.DAT 
CANEY RlVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT lAKEStt CASE 4 
FLOOD FLOM ESTI"ATED FRO" REGRESSION EQUATION - US6S WRI 77-54 

Iii RUM DATE & TIME: 09-30-88 17:08 

111 START PROCESSING CROSS SECTION - •EXIT " 
XS EXIT 0 I I t 

GR 0 670 60 652 100 650 160 640 200 617 230 614 
GR 270 617 290 635 400 639 500 651 1600 645 3047 644 
GR 5313 644 8282 650 10625 660 11250 670 
SA 0 500 
N .048 .06 .048 
I 

Ill FINISH PROCESSING CROSS SECTION - "EXIT H 

111 CROSS SECTION •EXIT • ADDED TO OAF, RECORD HO. 1. L<TYPE = 

--- DATA SUMMARY FOR SECID uEXIT " AT SRD = 

SKEW 
.o 

IHFNO VSLOPE 
o. .00!)0 

X-Y COORDINATE PAIRS <NGP :: 

x y x 
.o 670.00 60.0 

200.0 617.00 230.0 
400.!) 63g.oo 500.0 

5313.0 644.00 8282.0 

X-Y MAX-MIN POINTS: 
Xt-IIN y x 

.o 670.00 230.0 

!·"" 
l 0.J ! 

y 

652.00 
614.00 
651. 00 
650.00 

YMIN 
614.00 

SUBAREA BREAKPOINTS (NSA = 3): 
o. 500. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

.50 

100. 0 
270.0 

1600.0 
10625.0 

XHAX 
11250.(l 

0. ERR-CODE ;: 

CK 
.00 

y 

650.00 
617.00 
645, (H) 

660.00 

y 
670. !)t) 

x 
160.0 
290.0 

3047.0 
11250.0 

x 
.0 

!) 

y 

640.00 
635.00 
644.00 
670.00 

YHAX 
670.00 
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FEDERAL HIGHWAY AD"INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRlDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 ti OLD BRIDGE WITHOUT LAKEStf CASE 4 
FLOOD FLOM ESTIMATED FROM REGRESSION EQUATION - USBS WRI 77-54 

111 RUN DATE • TIME: 09-30-88 17:08 

*** START PROCESSIN6 CROSS SECTION - •FULLV" 
XS FULLV 560 
GR 0 672.99 70 665.46 80 618 125 617 170 618 190 625 218.4 627 
GR 245 637.6 395.72 639.24 540.13 650 550.l6 649.23 3099 642.6 
GR 3345 639.52 3430 640.22 4857.5 643.64 5457 639.82 9315 648.23 
GR 10765 681.41 
SA 0 540.13 

ttt FINISH PROCESSING CROSS SECTION - 9 fULLV 1 

*** CROSS SECTION uFULLV" ADDED TO DAF, RECORD NO. = 'i 
LJ I XTYPE = 

--- DATA SUMMARY FOR SECID •FULLV 1 AT SRO = 560. ERR-CODE : !) 

SKEW IHFNO VS LOPE EK CK 
• !) o . .0000 .50 . 00 

X-Y COORDINATE PAIRS tNGP = 18): 
x y x y y y 

.o 672. 99 70.1) 665.46 80.0 618.00 125.0 617.00 
170. o 618.00 1'30.0 625.00 2l8. 4 627.00 245.0 637.60 
395.7 639.24 540.1 650.00 550.2 649.23 3099.0 642.60 

3345.0 639.52 3430.0 640.22 4857.5 643.64 5457.0 63'3.82 
'3315. 0 648.23 10765.0 681. 41 

X-Y MAX-MIN POINTS: 
XMIN Y YMIN XMAX y YMAX 

.o 672.'3'3 125.0 6l7.00 10765.0 681.41 10765.0 681.41 

SUBAREA BREAKPOINTS CNSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

98 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOSICAL SURVEY 
~ODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKEStt CASE 4 
FLOOD FLOW ESTIMATED FROM REGRESSION EQUATION - USSS WRI 77-54 

ltt RUN DATE ~ TIME: og-30-aa 17:08 

111 START PROCESSING CROSS SECTION - 1 BRD6Eu 
BR BROSE 560 
GR 30 666 40 648 ".15 6i8 165 618 180 -~·34 280 S50 
GR 500 650 530 659 JO 666 
SA 30 560 
CD 3 31 2 662 
PW 640 4.8 650 4.8 650 14.4 
KD 41.2 522.3 150 41.2 522.3 150 

* 
111 FINISH PROCESSING CROSS SECTION - "BRDGEu 
111 CROSS SECTION ~BRDGE 1 ADDEO TO OAF, RECORD NO. :3, lHYPE = 

--- DATA SUMMARY FOR SECID "BROSE" AT SRD : 560. ERR-CODE = 0 

SKEW 
.o 

IHFNO VSLOPE 
(l, .0000 

X-Y COORDINATE PAIRS (NGP : 
x y x 

30.0 666. (II) 40.0 
180.0 634.00 280.0 
:30.0 666.00 

X-Y MAX-"IN POINTS: 
HUN y 
30.0 666.00 '35.0 

'3): 
y 

648.00 
650.00 

YMIN 
613.00 

SUBAREA BREAKPOINTS (NSA = 3): 
30. 560. 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 

EK CK 
I 5i) • t)') 

\/ 
l 

'35. 0 61;3.(H) 

500.0 650.00 

XMAX 

5:30.(l 65'3,00 

y 

165.0 618.00 
530.0 659.00 

Yi'!AX 
:)) . 0 666. (i(l 

BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV ABSLPL ABSLPR 
3 31.0 ftffllfl ffffttl 2.00 662.00 1111111 ltlllll 

PIER DATA: NPW = 3 PCODE = O. 
PELV PWDTH PELV PWDTH PEL'·l '.!WDTH PWJ PWOfH 

640.00 4.8 650.00 4.8 55·:1.00 14.4 
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P123186 

FEDERAL HIGHWAY AOMlNISTRATION - U. S. GEOl061CAl SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 ** OLD BRIDGE WITHOUT LAKES1t CASE 4 
FLOOD FLOW ESTI"ATED FROM REGRESSION EQUATION - USGS WRI 77-54 

111 RUN DATE ~ TIME: 0~-30-68 17:06 

ttt START PROCESSING CROSS SECTION - •oFBRl' 
BR OFBR1 560 
GR 3100 657 3141 638 3581 638 3622 657 3100 657 
CD 3 31 2 657 
PW 638 15 
KO 3100 3622 3361 3100 3622 3361 

* 
**' FINISH PROCESSING CROSS SECTION - 0 0FBR1° 
***CROSS SECTION •oFBRl 1 ADDED TO OAF, RECORD NO. 4, IXTY?E : 

--- DATA SUMMARY FOR SECID "OFBRl" AT SRD = 560. ERR-CODE = 0 

SKEW 
.o 

IHFNO VSLOPE 
o. .0000 

l-Y COORDINATE PAIRS (NGP = 5l: 
x y x y 

3100.0 657.00 3141.0 638.00 
3100.0 657.00 

X-Y MAX-MIN POINTS: 

EK 
.50 

CK 
.00 

y 

3581.0 638.00 
x y 

3622.0 657.00 

XMIN Y YMIN XMAX Y X Yt1AX 
3100.0 657.00 3141.0 638.00 3622.0 657.00 3100.0 657.00 

SUBAREA BREAKPOINTS (NSA = 3): 
o. 540. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 
BRTVPE BRNDTH LSEL USERCD EMBSS EMBELV ABSLPL ABSLPR 

3 31.0 lllltltt ltflfff 2.00 657.00 llfllll fftltfl 

PIER DATA: NPW = PCODE = 0. 
PELV PWDTH PELV PWDTH PELV PWDTH PWI PWDTH 

638.00 15.0 

") 
4 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKEStt CASE 4 
FLOOD FLOW ESTIMATED FROM REGRESSION EQUATION - USGS WRI 77-54 

111 RUN DATE~ TI"E: 0~-30-88 17:08 

*** START PROCESSING CROSS SECTION - 0 0FBR2" 
BR OFBR2 560 
GR 5400 657 5420 642 5940 642 5960 657 5400 657 
CD 3 31 2 657 
PW 543 17.5 
KD 5400 5%0 5680 5400 5%0 5680 
* 

111 FINISH PROCESSING CROSS SECTION - HOFBR2a 
ttt CROSS SECTION YOFBR2 1 ADDEO TO OAF, RECORD NO. 5, tXTYPE ; 2 

--- DATA SUMMARY FOR SECID HOFBR2w AT SRD = 560. ERR-CODE = 0 

snw 
.o 

IHFNO VSLOPE 
o. . 0000 

X·Y COORDINATE PAIRS <NGP = 5): 

H 
.50 

CK 
.00 

y x y y x y 
5400.0 657.00 5420.0 642.00 5940.0 642.00 5960.0 657.00 
5400.0 657.00 

X-Y MAX-MIN POINTS: 
XPUN Y \I 

,\ HHN 
5400.0 657.00 5420.0 642.00 

SUBAREA BREAKPOINTS CNSA = 3l: 
o. 540. 

ROUGHNESS COEFFICIENTS <NSA = 3): 
.048 .060 .048 

BRIDGE PARAMETERS: 

:~MAX 

5%t),0 
v 

657.00 
YMAX 

5400.0 657.0Q 

BRTYPE BRWDTH LSEL USERCD EMBSS EHBELV ABSLPL ABSLPR 
3 31.0 tttftflf llflffl 2.00 657.00 lfttttt 1111111 

PIER DATA: NPW = l PCODE = O. 
?ELY PWDTH PELV PWDTH PWI PWOTH PEL\J PWOTH 

643.00 17.5 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 n OLD BRIOGE WITHOUT LAKESn . CASE 4 
FLOOD FLOW ESTIMATED FROn REGRESSION EQUATION - USGS WRl 77-54 

flf RUN DATE • TI"E: og-30-ae 17:08 

111 START PROCESSINS CROSS SECTION - •APRCH 1 

AS APRCH 1151 
GR 0 671 16 665.7 70 638 200 638 230 618 275 617 320 618 
GR 350 638 353 636.17 365 638.99 589 639.S 626 643.65 l491.8 647.9 
GR 3381 638.9 4810 642.54 5468 641.67 9308 646 9873 654 11629 662 
GR 15883 738 
SA 16 56'3 
i 

111 FINISH PROCESSING CROSS SECTION - *APRCH' 
111 CROSS SECTION QAPRCHn ADDED TO OAF, RECORD NO. 6, IHYPE : 5 

--- DATA SUMMARY FOR SECID 1 APRCH" AT SRD = 1151. ERR-CODE = 0 

SKEW IHFNO VSLOPE 
.o o. .0000 

X·Y COORDINATE PAIRS i:NGP = 2fj): 
x y y 

.0 671.(H) 16.0 665.70 
230.0 618.00 275.0 617.00 
353.0 6:36.17 365. ~) 638. '3') 

1491.8 647.% 3381.0 638.90 
'3308. 0 646.00 '3873. 0 654.00 

X-Y MAX -MIN POINTS: 
XMIN y x YMIN 

.0 671. !)0 275.(l 617.00 

SUBAREA BREAKPOINTS (NSA :: 3): 
16. 58'3, 

ROUGHNESS COEFFICIENTS (NSA = 3): 
.048 .060 .048 

EK 
.50 

70,0 
320.0 
58'3, 0 

4810.0 
1162'3, 0 

XMAX 
15883.0 

CK 
.oo 

y 

638.00 
618. 00 
63'3, 50 
642.54 
662.00 

y 
738.t)(l 

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT 
tf fiffl flffff f ffiiftt fiftlif 

y 

200.0 638.00 
350.0 639.00 
626.0 643.65 

5468.0 641. 67 
15883.0 738.00 

x YMAX 
15883.0 7:38. 00 
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOSICAL SURVEY 
MOOEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 ** OLD BRlDGE WITHOUT lAKESl+ CASE 4 
FLOOD FLOW ESTIMATED FROn REGRESSION EQUATION - USGS WRI 77-54 

*** RUN DATE~ TIME: 0~-30-88 t7:08 

*** START PROCESSING CROSS SECTION - HAPRC2" 
XS APRC2 1236 

EX 

111 FINISH PROCESSING CROSS SECTION - "APRC2" 
t11 CROSS SECTION aAPRC2' ADDED TO OAF 1 RECORD NO. 7, IHYPE :: 

--- DATA SUMMARY FOR SECID •APRC2w AT SRD = 1236. ERR-CODE = 0 

~ -Y 

SKEW 
.o 

IHFNO VSLOPE 
o. .0000 

COORDINATE PAIRS <NGP : 

y x 
.o 671. 00 16.0 

230.0 618.00 275.0 
353.0 636.17 365.0 

1491.8 647.90 3381.0 
'3308.0 646.00 '3873.0 

X-Y MAX-MIN POINTS: 
H1IN y x 

.o 671.00 ns.o 

20): 
y 

665.70 
617.00 
638. '3'3 
638.90 
654.00 

YMIN 
617.00 

SUBAREA BREAKPOINTS <NSA : 3): 
16. 589. 

ROUGHNESS COEFFICIENTS CNSA = 3J: 
.048 .060 .048 

NPROF, NQV = 2 5 

EK 
.50 

70.0 
320.0 
~8·3' 

4810.(l 
1162'3.0 

XMAX 
15883.0 

+++ BEGINNING PROFILE CALCULATIONS ·- 2 

n 
.00 

y 
638.00 
6i8. 00 
63'3. 'jl) 
642.54 
662.00 

y 
733,i.)0 

x y 
·200. (l 6:33.(l(l 
350.0 638.00 
626.0 643.65 

5468.0 641.67 
15883.0 738.00 

YMAX 
15883.0 738.00 
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P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKES11 CASE 4 
FLOOD FLOW ESTIMATED FRO" REGRESSION EQUATION - US6S WRI 77-54 

111 RUN DATE & TI"E: 0~-30-88 17:08 

XSID:CODE SRDL LEN AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW ~: ,~LPH HO ERR FRI IJEl 

EXIT :XS 11t111 63. 54361. .08 **'** 651.34 647.02 l15697. 651.B7 
o. •11111 8719. 5784274. 1.08 .,,,, +111111 .16 2.13 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
l:RAr 10 : t.75 

FULLV:FV 560. 73. 79428. .03 .13 652.07 1111111 115697. 652.04 
560. 560. 9481. llflttlf 1.03 .00 .00 .09 l.46 

<<<<<THE ABOVE RESULTS REFLECT UNORMALH (UNCONSTRICTED) FLOW>>>>> 

APRCH:AS 591. 42. 87974. .03 ;52.~4 1tt1111 115697. 652.11 
1151. 591. 9740. flfllflt 1.02 .00 .00 .08 l.32 

. <<<THE ABOVE RESULTS REFLECT "NORMALd 'UNCONSTRICTED) FLOW>>>>> 

A3 --- 5284. 6602. 5354. 

QS --- 35460. 44306. 35931. 

BOLEW -- - 3B. 3111. 5407. 

507. :3611. 5•353, 

STA6LT --- tf.tt1111 1654. 4603. 

STAGRT --- 1664. 4603.ttfttttt 

AS --- 16363. 2'38'35. 11717. H7974. 

KS --- 2303822.4357141.5231894.11111111 

CA3 --- 4150. 4680. 3778. 12608. 

C.J --- .785 • 70'3 .706 

CDF --- 1.582 1.045 .706 

CRF --- 2.321 •) "i .... i 
... ..i.j1 2.268 

OS - -- 38244. 43431. 34022. 

CDF --- 1.706 l.025 .668 
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?123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO~PUfAfIONS 

"ULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKEStt CASE 4 
FLOOD FLOW ESTIMATED FRO" REGRESSION EOUATION - USGS WRI 77-54 

111 RUN DATE ~ TIME: 09-30-88 17:08 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 0 WSEL 
SRD FLEN REW K ALPH HO ERR FRI VH 

BRDGE:BR 500. 38. 537'.3. 1.34 .n 653.57 636,'H :38244. 652.23 
560. 500. 507. 65'3946. 1.70 .55 .00 .48 7.12 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. 0. 1. , 766 .015 IHHH HHH HHH HHH 

xsro:CODE SROL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FR~ VH 

SLICE:AS 500. 3'3, t'3:337. .(i7 .28 654.01 633.80 38244. 653.'H 
1091. 637. 1664. 5047964. 1.08 .16 .00 .11 1.98 

tHG) 
. 703 

Mm KG 
.408 2986939 • 

nm 
41. 

l)\El 

653. '31 

<<<<<END OF BRIDGE COMPUTATIONS> \> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
SAPRCH' KRATIO = .5'3 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q · WSEL 
SRD FlEN REW K ALPH HO ERR FRI VEL 

APRCH: XS 60. 39. 19348. • 07 • 01 654. 01 HfHH 38244. 653. 95 
1151. 60. 1664. 2961014. 1.08 .oo .00 .11 1.38 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:CODE SROL LEW AREA VHO HF EGL CRWS Q WSEL 
SRD FLEN REW K AlPH HO ERR FRI VEl 

OFB:H:BR 522. 3111. 6538. 1.37 .31 653.28 644.80 43431. 651.'31 
560. 522. 3611. 1117180. 2.00 .88 .oo .46 6.64 

TYPE PPCD FLOW C P/A lSEL BLEN XLAB XRAB 
3. 0. 1. .707 .032 ******* *****• ****** ****** 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE: AS 
1113. 

1664. 34035. 
66B. 4603. 5541942. 

.03 
1. 00 

• ';'.!) 653. 54 
. 06 .00 

M<G> M(K) KO XLKO XRKQ OTEL 
.822 .753 1369184. 3100. 3622. 653.49 

640.8(1 43431 • 
.07 1.2B 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

653.52 
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FEDERAL HISHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFllE COMPUTATlONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKES1t CASE 4 
FLOOD FLOM ESTI"ATED FRO" REGRESSION EQUATION - USSS WRI 77-54 

1t1 RUN DATE & TI"E: 09-30-88 17:08 

XSID: CODE SRDL LEM AREA VHD HF EGL CRWS Q WSEL 
'.3RD FLEN REW .'1LPH HO ERR FRI YEL 

APRCH:XS 33. 1664. 34044. .03 . 00 653.55 tHHH 43431 • 653.52 
1151. 38. 4603. 5410'387 I t .oo .)!) .00 .07 1. 28 

<«<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>> 

XS ID: CODE SRDL LEW AREA lJHD HF EGL CRWS 1) WSEL 
SRO HEN REW K ALPH HO ERR FR# VH 

OFBR2:BR 560. 5407. 5324. 1. 28 .50 653.26 S47. l8 :34022. 651. '38 
560. 560. 5'353. 747575. 2.02 nc 

,QJ .00 .51 6.39 

TYPE PPCD FLOW c PIA lSEl 8LEN XLAB XRAB 
.., 
01 o . L .704 .030 1111111 ttttll 111111 111111 

XS ID: CODE SROL LEW AREA YHD q'" i.r EGL CRWS \] WSEL 
SRD HEN REN K ALPH HO ERR FRI VEL 

SLICE:AS 560. 4603. 4%34. • 01 .:30 653.64 647 .18 34022. 653.64 
1151. 846. '3347. 4607765. 1. 00 ,()8 -.Oi .04 .69 

11(6) Mm KQ XLKG XRKll IJTEL 
.891 • 848 702905 • 5400. 5%0. 653.60 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD Hf ESL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FRI VH 

APRCH:XS 1111t1 33. 103088. 
1151. 111111 9849. ffllllll 

.02 11111 653.68 1111111 115697. 653.66 
1.01 lltlt 1.55 .06 1.12 

STAGLT --- 11111111 1682. 4601. 

STAGRT --- 1682. 4601.11111111 

AS --- 18995. 34309. 49783. 103088. 

KS --- 2864733.5505846.6924832.11111111 

CA3 --- 41i8. 4620. 3749. 12486. 

C.J --- .766 I 707 .704 

CDF --- 1.706 1.025 .668 

CRF --- 2.310 2.33'3 2.273 

QS --- 38165. 43347. 34186. 

CDF --- 1.761 1.041 .653 

106 



SRD FLEN REW K ALPH HO ERR FRI 1JEL 

107 
BRDGE:BR 500. 38. 5370. 1. 34 • 77 653.56 636.'32 38165 • 6i=·) ·~··1 .J1... 41.. 

560. 500. 507. 65'3390. 1. 71 .56 .oo .48 7. 11 

iYPE PPCD FLOW c P/A LSEL BLEN HAS XRAB 
" o. 1. .766 .015 ittffll fflfff ffffff fffftl J. 



WSPRO 
P123186 

FEDERAL HIGHWAY AD"lNISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKES•* CASE 4 
FLOOD FLOM ESTIMATED FROH REGRESSION EQUATION - USGS WRI 77-54 

111 RUN DATE ~ TI"E: 09-30-88 17:08 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR FRI 

SLICE:AS 
1091. 

500. 39. l9428. .07 
537. 1682. 5221813. 1.08 .16 .00 

6:33.80 
• 1 (l 

KQ XLKQ ARKQ ilTEL 
.707 .410 3080518. 41. 522. 653.'3(l 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
~APRCH" 

XSID:CODE SRDL LEW AREA VHD HF 
SRD FLEN REW K ALPH HO 

C:"7 
,.Jf 

EGL CRWS 
ERR FR# 

Q WSEL 
VEL 

165. 
1.% 

653.'32 

!l WSEl 
VEL 

APRCH:XS 60. 39. 19440. .06 .01 554.00 1111111 38165. 653.93 
1151. 60. 1682. 2967532. l.08 .00 .00 .10 1.96 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:CODE SRDL LEW AREA 1iHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

OFBRl:BR 
560. 

3111. 6538. 
3611. 1117221. 

.31 653 .. 28 
.00 

644.78 43347. 651.91 
2.00 .46 6.63 

TYPE PPCO FLOM C PIA LSEL BLEM XlA8 XRAB 
3. I), 1. , 707 .032 HIHH HHH HHH HHH 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 522. 1682. 33875. .03 .20 653.54 640.78 43:347. 653.51 
1113. 669. 4601. 5609966. 1.00 .06 .oo .07 1.28 

M(G) M<K> KO XLKO XRKQ OTEL 
.821 .752 1389333. 3100. 3622. 653.48 

<<<<<ENO OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH iiO ERR FRI VEL 

APRCH:XS 38. 1682. 33883. .03 .oo 653.54 HHiH 43347. 653.51 
1151. 38. 4601. 53'32201. LOO .00 .00 .07 1.28 
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WSPRO 
P12'3186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. 6EOLu6ICAl SURVEY 
MODEL FOR WATER-SURFACE PROFILE CO"PUTATIONS 

MULTIPLE BRIDSE QPENING RUN HY7CAS4C.DAT 
CANEY RlVER BRIDGE AT US-75 11 OLD BRIDGE Wf THOUT LAKES11 CASE 4 
FLOOD FLOW ESTIMATED FROM RESRESSION EQUATION - USGS WRI 77-54 

t+• RUN DATE & TI"E: 09-30-88 17:08 

<«<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW»>>> 

XS ID: CODE SRDL LEW AREA VHD HF. EGL CRWS !} WSEL 
SRO FLEN REW K ALPH HO ERR FRI VEL 

OFBR2:BR 560. 5407 I 5330. 1. 2'3 • 51 65.3. 2:3 647.18 341:36. 651. '3'3 
560. 560. 5953. 748'348. 2.02 -,: .. 

• 1)(l . 51 6.41 IC:> 

TYPE PPCO FLOW c PIA L:3EL BLEM XLAB :ma 
'i 0. 1. .704 1030 HtHH HHH HHH HHH J. 

XSID:CODE SROL LEW AREA 'JHO HF EGL CRWS Q WSEL 
SRD HEN REW K Al PH HO ERR FR# VEL 

SLICE; AS 560. 4601. 4'383'3. .01 ''1··1 653.63 647 .18 34186. t"C:'} .• ~ 
2 .ji... •jJ,_i. 0/ 

1151. 846. '3850. 4527457' 1. 00 .08 ~.01 .04 .69 

M (IJ) Mm rn XLKO (RKQ OTH 
.831 .848 689787. 5400. 5%0. 653.64 

<<<<<END OF BRIDGE COMPUTATIONS>>>}' 

XSID: CODE SROL LEW AREA VHD HF ESL CRWS Q WSEL 
SRO HEN REW K ALPH iii] ERR FR~ VEL 

APRCH:XS HHH 33. 103136. .02 fHH 653.68 HtHH 1156'37. 653.66 
115 l. HHH 984'3. HHHH 1. 01 fHH .00 .Ob 1.12 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
l::RATIO = 3.36 

APRC2: XS 85. 39. 103198. • )2 • 01 653. 69 H+HH 115697. 653. 67 
~236. 25. 3850. 111*1111 1.01 .Ol .00 .06 l.12 
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WSPRO 
?123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 **OLD BRIDGE WITHOUT LAKEStt ·CASE 4 
FLOOD FLOW ESTIMATED FROM REGRESSION EQUATION - USGS WRI 77-54 

*** RUN DATE & TIME: 09-30-88 17:08 

XSID: CODE SRDL LEW AREA VHD HF EGL CRWS a WSH 
SRO HEN REW K ALPH HO ERR FRi vr1 CL 

EXIT :XS HHH 82. 46113. ,!)7 Hf H 650. t37 646.55 '31011. 650. '30 
o. HHH 34'33. 4548'378. l.14 HfH IHHH I 16 1. '3 7 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
"FULL v· KRATIO :; l. 83 

FULLV:FV 560. 73. 70303. .03 .12 651.09 tttttlt 91011. 651.07 
560. 560. '343'3, 8327102. 1. 04 . 1)1) • 00 . 08 1. 2'3 

<<<<<THE ABOVE RESULTS REFLECT 1 NORMAlu 1UNCJNSTRICTED) FLOW>>>>> 

APRCH:AS 591. 44. 78513. .02 .06 651.15 1111111 11011. 651.13 
1151. 591. %70. 9812760. 1. 03 . 00 • 00 . 07 1.16 

<<<<<THE ABOVE RESULTS REFLECT "NORMAla CUNCONSTRICTED> FLOW>>>>> 

A3 --- 482'3. 6117. 4823. 

QS --- 27872. 35302. 27837. 

BO LEW --- 38. 3113. 5408. 

BO REW -- - 504. 360'3. 5'352. 

STAGLT --- 11111111 1655. 4615. 

STAGRT --- 1655. 4615.111tt111 

AS --- 14737. 27167. 36609. 78513. 

KS --- 1985840.3696694.4253426.9935960. 

CA3 --- 3860. 4348. 3409. 11616. 

C.J --- .n9 .711 .707 

CDF --- 1.532 1.043 .714 

CRF --- 2.331 2.336 2.263 

QS --- 30481. 34400. 26131. 

CDF --- 1.676 l.016 .671 
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WSPRO 
P123186 

FEDERAL HIGHWAY AD~INISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WlTHOUT LAKEStt CASE 4 
FLOOD FLOW ESTIMATED FROM REGRESSION EQUATION - USGS WRl 77-54 

111 RUN DATE & TIME: 0~-30-88 17:08 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:COOE SROL LEW AREA l/HD H~ EGL CRWS Q WSH 
SRD FlEN REW 

8RDGE!BR 
560. 

500. 
500. 

TYPE PPCD FLOW 

38. 
504. 

K ALPH HO ERR FR# VEl 

4'341. 
577250. 

• '37 
1.64 

.67 652.27 6:]4. t'3 30481. 
• 36 . 00 .43 6.17 

C PIA LSEL BLEN XLAB XPAB 
3. 0. 1. .781 .014 flffllf tlfflf 111111 111111 

651. 30 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO FlEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 500. 42. 17105. .06 .24 652.66 631.72 30481. 652.60 
1091. 621. 1655. 4131%1. 1.12 '14 .oo .10 1. 78 

MIG) 

• 701 
M(Kl KO XLKQ 
.366 2619389. 41 • c·-,-1 

.J.L..::. 

Of EL 
652.57 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED tIMITS. 
•APRCH• KRATIO = .60 

XSID:CODE SRDL LEN AREA VHD HF EGL CRWS 
SRD FLEN REW K ALPH HO ERR fRI 

Q WSEL 
VH 

APRCH:XS 60. 42. 17116. .06 .01 652.66 1111111 30481. 652.61 
1151. 60. 1655. 2468110. 1.12 .00 .00 .10 1.78 

<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSIO:CODE SRDL LEW 
SRO FLEN REW 

OFBRl~BR 

560. 
522. 
522. 

3113. 
3609. 

AREA VHD HF EGL CRWS 
K ALPH HO ERR FR# 

Gosa. .·n 
'337773. 1. 99 

.27 652.00 643.84 
.40 '61 • 00 

TYPE PPCD FLOW C PIA LSEL BLEN XLAB XRAB 
3. o. 1. .709 .032 lllltlf lllllf lflfll flttlt 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 
SRO f LEN REW K ALPH ~O ERR FR# 

0 WSEL 
VEL 

34400. 651.01 
5.65 

Q WSEL 
VEL 

SLICE:AS 522. 1655. 30327. .02 .17 652.22 639.10 34400. 652.20 
1113. 664. 4615. 4511250. 1.00 .05 ·.01 .06 1.13 

t't(G) 

.824 
Mm KG 
t 745 1153317 I 

XLKG XRKO 
3100. 3622. 

OTEL 
652.17 

<<<<<END OF BRIDGE COMPUTATIONS>>>>> 

1 1 1 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 H OLD BRIDGE WrTHOUT LAKESH , CASE 4 
FLOOD FLOW ESTIMATED FROM REGRESSION EQUATION - USSS WRI 77-54 

+11 RUM DATE & TIME: 09-30-88 17:08 

XSID:CODE SRDl LEW AREA VHD HF EGL CRWS Q WSEL 
SRO HEN REW K ALPH HO EHR FRt VEL 

APRCH:XS 38. 1655. 30334. .02 .oo 052.22 H!HH 3440{). 652.20 
1151. 38. 4615. 44424'30. l. 00 ,l)(l ,(li) .06 1.13 

(<(<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>.::-> 

xsro~CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRO HEN REW K ALPH HO ERR FR# i;EL 

OFBR2:8R 560. 5408. 4838. ''31 • 4'j S52.00 646.32 261:31. 651.0'3 
560. 560. 5952. 639695. 2.01 157 .00 .45 5.40 

TYPE PPCD FLOW c ?/A LSEL BLEN XLAB XRAB 
J 
"'• o. 1. .706 .029 lttlftt ttflff ttftll ****** 

XSID: CODE SRDL LEW AREA VHD HF EGL CRWS I] WSEL 
SRO HEN REW K ALPH HO ERR FRI VEL 

SLICE:AS 560. 4615. 42742. .01 ·11 ... , 652.:34 646.32 26131. 652.33 
1151. 837. 9755. :3652304. 1. 00 .07 - '01 .04 .• , 

.cd 

M(6) Mm KO XLKO XRKQ OTEL 
.889 • 841 57%07 . 5400. 5%0. 652.31 

<<<<<END OF BRIDGE COMPUTATIONS>> >> 

XSID:CODE SRDL LEW AREA VHD HF ESL CRWS Q WSEL 
SRO FLEN REW K AlPH HO ERR FR~ i/El 

APRCH:XS 111111 42. 90222. .02 ***** 652.36 ******* 91011. 652.34 
1151. 111111 ~756. tlltlltt 1.02 ftfft 1.21 .06 1.01 

STASLT --- 11111111 1673. 4611. 

STAGRT --- 1673. 4611.tlttlttt 

AS --- 16784. 30620. 42818. 90222. 

KS --- 2386145.4534630.5458770,tttttttt 

CA3 --- 3859. 4315. 3413. 11588. 

CJ -- - .781 t 70'3 .706 

CDF --- 1. 676 1. 016 • 671 

CRF -- - 2.319 2.338 2. 26'3 

GS --- 30412. 34283. 26316. 

CDF --- 1.734 1.028 .656 
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.'\,JJ.lJ1;_.<..JL.f\... 

SRO FLEN REW f,, ALPH HO ERR FR# l/EL 

113 
BROGE:BR 5(H) I 38. 4'338. • 

137 ·,· 
,1::iQ 652.27 634. 17 30412. 65L30 

560. 500. 504. 576766. 1.64 .36 .oo .43 6.16 

TYPE ?PCO FLOW C ?IA LSEL BLEN XLAB XRAB 
3. 0. 1. . 7Bl .014 ffffftt *****' ****** ****l* 



WSPRO 
P123186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 11 OLD BRIDGE WITHOUT LAKES11 CASE 4 
FLOOD FLOW ESTIMATED FROM RE6RESSlON EQUATION - USGS ~RI 77-54 

111 RUN DATE • TIME: 09-30-BB 17:08 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD FLEN REW K ALPH HO ERR FR# \}El 

SLICE:AS 500. 4' 1717~. .05 .23 652.64 631.68 30412. 652.58 
1t)'31. 620, 1673, 428l287, 1.12 .!4 ,(i\) ,li} Li1 

lHGJ 
.705 

Mm KQ 
• 368 2706144. 

XLKQ 
41. 

OTEL 
652.56 

««<END OF BRIDGE COMPUTATIONS.:.: > > 

===135 CONVEYANCE RATIO OUTSIDE UF RELOMMENDEJ LIMITS. 
•APRCHa ~RATIO = .58 

XSID:CODE SRDL LEW AREA VHO HF EGL CRWS 0 WSEL 
SRO FLEN REW K ALPH HIJ 

APRCH:XS 
1151. 

60. 42. 17189. .05 
60. 1673. 2471779. 1.12 

ERR :=Rt VEL 

652.64 tHHH 30412. 
. 00 .10 L 77 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

652. 5·3 

1SIO:CODE SRDL LEW AREA VHD HF EGL CRWS G WSEL 
SRD FLEN REN K ALPH HO ERR FR# VEL 

OFBRt:BR 522. 3113. 6088. .~8 .27 651.99 643.80 34283. 651.01 
560. 522. 3609. 997836. 1.99 .6l .oo .40 5.63 

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB 
3. '), 1. , 709 .032 HHHl HHH HHH HUH 

XSIO:CODE SRDL LEW AREA VHO HF EGL CRWS !] WSH 
SRD FLEN REW K ALPH HO ERR FRI IJEL 

SUCE:AS 522. 167:3. 30171. .02 .17 652.21 63'3,lf) :J4283. 652.1'3 
1113. 665. 4611. 4549740. 1.00 .05 -.01 .06 1.14 

M(GJ M<K> KO ILKO XRKQ OTEL 
.822 • 744 1166017. 3100. 3622. 652.16 

<<<<<END OF BRIDGE CQMPUfAf IONS>>>>> 

XSID:CODE SRDL LEW AREA \JHD HF EGL CRWS Q WSH 
SRO FLEN REW K ,~LPH : 1J ERR FRI I/El 

APRCH~xs 38. 1673. 30179. .02 652.21 **~**•* 34283. 652.19 
1151. 38. 4611. 4426169. 1.00 .00 .06 1.14 
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WSPRO 
Pl23186 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

MULTIPLE BRIDGE OPENING RUN HY7CAS4C.DAT 
CANEY RIVER BRIDGE AT US-75 tt OLD BRIDGE WITHOUT LAKES** CASE 4 
FLOOD FLOW ESTIMATED FRO" REGRESSION EQUATION - USGS WRI 77-54 

*** RUN DATE & TIME: 0~·30-88 17:08 

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>> 

XSID:COOE SROL LEW AREA VHO HF EGL CRWS Q WSEL 
SRO FLEN REW K ALPH HO ERR FR# VEL 

OFBR2:BR 560. 5408. 4844. • :32 .51 652.03 646. :35 26316. 651.10 
560. 560. 5952. 640'3'3'3. 2.01 .58 . 00 .-t6 5.43 

TYPE PPCD FLOW c P/A L'3EL 8LEN XLA8 ;<RAB 
r; o. 1. .705 , 02'3 HHHt HHH HHH HHH J, 

:~s ID: CODE SRDL LEW AREA VHO HF EGL CRWS Q WSEL 
SRO HEN REW K ALPH HO ERR FRI \JEL 

SLICE: AS 56(!, 4611. 42'358. • !) 1 .28 652. :37 646.35 26316. 652.37 
1151. 837. 9758. 3598240. 1. 00 .07 -.01 • 04 .61 

tHG) tHK:i KQ XLKQ m:a l]fEl 
. 889 • 842 569924 • 5400. 5%0 . 652.34 

<«<<END OF BRIDGE COMPUTATIONS>>>>> 

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL 
SRD HEN REW K ALPH HO ERR FRI VEt 

APRCH:XS HHH 4'"' t.. 90265. .02 fHH 652.36 HfHH 91011. 652.35 
1151. HHH 9756. HHHH 1. !)2 HHt ,l)I} .% 1. !) 1 

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS. 
aAPRC2a KRATIO = 3.42 

APRC2:XS 85. 4··1 
'-• '30501. .02 • 01 652. 3'3 HHltH 91011. 652.37 

1236. :35. ''.i758. HHHH l.02 • i) 1 .oo .06 l. 01 
ER 

1 1 : 
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Policies and Procedures of Bridge Design 

Oklahoma Department of Transportation 

April 1969 
November 1975 
November I 984 
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SECTION 5 

UKLAHUMA DEPARTMENT OF HIGHWAYS 
OFFICE OF DESIGN 

POLICIES AND PROCEDURES 
118 

April l, 1969 

5.3.3 HYDRAULIC DESIGN FOR BRIDGE WATERWAYS. 

5.3.3.1 Procedure. For progratmning purposes a very preliminary hydraulic 
study is made of the stream crossings to determine approximate length or size 
of the structures to be submitted to the Bridge Program Estimator. A repre­
sentative of the Hydraulics Branch accompanies the Roadway Design Division and 
Survey Division on preliminary line studies whenever a major stream crossing or 
complicated drainage situation is involved. After the survey has been completed, 
and plan and profile sheets have been submitted to the Hydraulics Branch, a com­
prehensive hydraulic study is then made. Size of opening, maximum high·water, 
and minimum finish grade elevation will be detennined for each bridge drainage 
structure included. At the time of plan-in-hand a representative of the 
Hydraulics Branch will accompany the project engineers to bridge sites on which 
field information is required to complete the hydraulic evaluation and on 
streams and rivers as required on Federal projects, at which time the structure 
sites will be re-examined and any necessary revisions of the hydraulics study 
will be noted. After the plan-in-hand, the final hydraulic review will be made and submitted to the bridge project engineer. 

5 .. 3.3.2 Policies. 

(.See IP- 2-6:.9 "..; S(!-~ ,\ (~e Ii>-10-ta'J) 5.3.3.2.l Design frequency is the frequency of tfl'e design discharge, and is usually fixed by design policy based on judgment and practical experience. 
However, the engineer, in selecting the frequency of the discharge, should 
bear in mind the adverse effects on public safety and damage to property if a 
flood of higher frequency exceeds the capacity of the structure. The follow­
ing design frequencies are to be used in design of drainage structures of 
bridge classification. Any deviation shall be approved by the Bridge Engineer. 

DESIGN FREQUENCIES 

Interstate Primary and Secondary Farm-to-Market Roads Type of Structures Highways Trunk Highways with Fuseplugs 

Bridge Structures 50 50 25 
Bridge Box Structures 50 50 25 

5.3.3.2.2 Fuseplugs. On Farm-to-Market roads, where the bridge is designed 
to carry a 25-year flood, it shall be the policy to provide overflow sections, 
termed "fuseplugs", in the roadway to carry the excess of flood waters, thereby 
preventing the undersized structure or the adjacent roadway fills from being 
washed out. 'nle area in the overflow section or sections shall be sufficient 
in size that when added to the area of the bridge shall equal the estimated area 
required for SO-year flood. The average elevation of the overflow section shall 
be generally several feet or more below the maximum elevation at highwater for 
which the structure is being designed. 

5.3.3.2.3 Freeboard is the vertical distance between the shoulder edge and the 
channel water surface. The designer should provide sufficient freeboard for 
the passing of drift and for a factor of safety for extreme highwater above 
those of record. 



SECTION 5 

Type of Crossing 

Rivers 
Large streams 

"<"Small streams 
Overflow structures 

OKLAHOMA DEPARTMENT OF .HIGHWAYS 
OFFICE OF DESIGN 

POLICIES AND PROCEDURES 

ALLOWABLE FREEBOARD (BRIDGE STRUCTURES) 
FREEBOARD BETWEEN HIGHWATER AND LOW BEAM 

April 1, 1969 

Interstate and Primary 
Highways 

Secondary Highways 

5 
5 
4 
3 

Over 400 VPD Under 400 VPD 

5 
4 
3.5 
3 

5 
4 
3 
3 

'l'<'Small streams (D.A. less than 100 sq. miles) 

Type of Crossing 

Small streams 

ALLOWABLE FREEBOARD (BRIDGE BOX STRUCTURES) 
FREEBOARD BETWEEN HIGHWATER AND SHOULDER EDGE 

Interstate 

4 

Primary and Secondary 
Over 400 VPD Under 400 VPD 

3 2.5 

119 

5.3.3.2.4 Effective Area. In computing the effective area of a bridge, the 
designer shall keep in mind that the effective area is the area under the stream 
water-surface (computed highwater), with deductions made for abutment fills, 
rip-rap and piers. On skewed bridges, the effective area is the area normal 
to the channel. 

5.3.3.2.5 Allowable Velocities. High velocities are most damaging just down­
stream from the drainage structure outlet and the erosion potential at this 
point is a feature to be considered in the design. 

ALLOWABLE VELOCITIES 

Bridges 
Bridge Boxes (Dirt Bottom) 
Bridge Boxes (Rock Bottom) 

Maximum Velocities 6 to 8 ft. per sec. 
Maximum 12 ft. per second 
Maximum 15 ft. per second 

5.3.3.2.6 Allowable Headwater. The amount of flooding or ponding within 
reasonable damage limits at a culvert entrance determines the permissible head­
water. In general, the designer should compare the alignment sheets, the 
profile sheets, and the cross-sections when selecting the allowable headwater 
for a drainage crossing. 

5.3.3.3 Preparation of the Hydraulics Report. The design of drainage structures 
requires an investigation to determine the expected discharge from the basin to 
be drained. '!be extent of this investigation is determined by the importance of 
the structure, cost, and the consequences of under-design. Report of Hydraulic 
studies of bridge site should include applicable parts of the following outline: 



SECTION 5 

Ul\L..~MUIVIA Ut:.r'ARTMENT OF HIGHWAYS 
OFFICE OF DESIGN 

POLICIES AND PROCEDURES 
Aprq L 1969 

5.3.J.J.1 Site Data. 

( 1) 

(2) 

(3) 

(4) 

(5) 

5.3.3.J.2 

(1) 

(2) 

(3) 

(4) 

5.JoJ.3.J 

(1) 

(2) 

Maps, aerial photos, stream cross-sections, flowline, profile. 
History of existing bridges at bridge site or sufficiently near bridge site to be of value in design with dates of construction pnst flood performance, etc.1 ' 
Available highwater marks with date of occurrence 

Description of stream bed and bank stability. 

Characteristics of the watershed, upstream and downstream which moy affect water stages such as constriction, reservoirs, flood control projects, highwater from other streams, and future land use. 
Hydrologic Analysis. 

Determine drainage areaQ 

C~mpl~te compilation of all available and flood history for bridge site. 

Plot flood flow frequency curve for bridge site. 3 

Determine design discharge, distribution of flow, and xelocities for natural stream {without proposed bridge construction). 
Hydraulic Analysis. 

Determine backwat~r and mean velocities for various lengths and/or types of bridges. 

Evaluate and make recommendations concerning bank protection, spur dykes, scour and channel treatment.s 

5 o 3. 3. 3 .4 Cone lusions. Bridge design has suffered ·l)ecause of the lack of reliable hydrau.1.ic and hydro logic information on tht~ waterway. Research continues and progress is being mctde, but the determination of adequate flood ... ways still more a matter of engineering judgment than of science. It should be emphasized, however, that with the present state of knowledge, all methods of computing drainage structure sizes are only an approximation, and the above outlines should be used as a guideline to assist eng:i.neering judgment. 
5.3.3.3.5 References. 

1. Bridge Maintenance File, Bridge Division, St<ite Highway Department. 2. Floods in Oklahoma, Magnitude and Frequency ~:tate of Oklahoma Department of Highways, Bridge Division. 3. Refer t~ prepared flood frequency analysis for stream under study is available. 
4. U. S. Bureau of Pub lie Roads, "Hydraulics of Bridge Waterways", J. N. Bradley, Washington, D. C., Supt. of Documents, Government Printing Office, 1960. 
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POLICIES AND PROCEDURES 
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5.J.3.J.S References (continued) 

5. Iowa Highwiy Research Board, "Scour of Bridge Crossings", Bul. 8, 
dated 1958 and "Scour Around Bridge Piers and Abutments", Bul. 4, 
dated 1956, Iowa City, Iowa, Institute of Hydraulic Research, Iowa 
State University. 
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5.J . .'.t SHOP DETAILS AND .mop BILLS. In accordance with the ;>lans and specifications, 
the contractor is requir1~d to have his aluminum, structural steel, or prestressed 
concrete fabricator furnish the Bridge Division with shop drawings to be checked 
in detail for compliance with the plans and specifications. The following procedure 
should be followed to process the shop drawings as quickly as possible so as to 
not delay construction. 

5.3.4.l Highway Over Railroad, Stream, or Grade Separation. The fabricator 
submits two sets of shoF drawings to the Bridge Division to the attention of the 
Assistant Bridge Engineer for Design. If the fabricator deviates from the plans, 
permission should be reqlested in writing. The Assistant Bridge Engineer then 
turns the preliminary shnp drawings over to the Shop Detail Supervisor for 
checking. In case the Shop Detail Section is overloaded, the Assistant Bridge 
Engineer may elect to assign the shop drawings to the Project Engineer for 
checking who was responsible for preparing the bridge plans. All details are 
checked for compliance with the plans and specifications. Upon completion of 
checking, one set shall be marked in colored pencil and returned to the fabricator 
for revision and one corrected set shall be kept by the checker. When the fabri­
cator has completed the corrections, he will resubmit the requested number of 
sets of shop drawings (usually five or six) to the Bridge Division for final 
check and distribution. The Assistant Bridge Engineer for Design will again turn 
them over to the Shop Detail Supervisor or Project Engineer for back-checking. 
The Shop Detail Section keeps a log on all shop drawings, i.e., Project Number, 
Structure Number, Station, Sheet Nos. included, date received, checker's name, 
date returned for corrections, date final sets received for distribution and date 
of final approval and distribution. The final check is made by the original 
checker. If the drawings comply with all the corrections that were noted and the 
construction Work Order has been issued, each sheet is stamped "Approved" and a 
letter of transmittal is written to the Resident Engineer with copies of the 
letter and "Approved" sets of drawings distributed as follows: 

Resident Engineer: Original letter, one set approved drawings. 
Contractor: Copy of letter, one set approved drawings. 
Fabricator: Copy of letter, one set approved drawings. 
Testing Laboratory: Copy of letter, one set approved drawings. 
Highway Materials Division: Copy of letter, one set of approved drawings 

on structural steel jobs. 
Field Division: Copy of letter. 

5.3.4.2 Shop Drawings - Railroad Structure Over Highway~ The fabricator submits 
four sets of shop drawings to the Bridge Division to the attention of the 
Assistant Bridge Engineer for Design. If the fabricator deviates from the plans, 
permission for such deviation should be requested in writing. The Assistant 
Bridge Engineer for Design then turns two sets of drawings over to the Shop 
Detail Supervisor or Project Engineer for checking. He also provides the 
Railroad Negotiations Branch with two sets to be submitted to the Railroad 
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~.3.J.l P~oc~Ju~~. 

Preliminary ':::.;': ·_:_:.J.:~: For progr..,-• :-.:; p~.:?os~s a very ;;:~:.:.~ . .:.::iary 
hydraulic st~d:/ i.5 ca~:: '=>f the str':.!2-:l ;.:::-.;ssings to det:::::::~i.r:.2 ::!p;>ro~i~a:e 
length or siz~ or che structures. 

Line Inspection: A reprasentativa of t~e B=idga Division acco~pao.ies 
the Roadway Design Di.vis ion and Sun·-:y Di·.ris .:.on on preli:z::.ina=:1 lin~ 
studies whenev~r a major stream. crossing or complicated drainage . 
situation is involved. Durir.g this insPec~ion, it c.ay be detcroined 
that there is a need for additional su~ey inf orir.ation for a channel 
change or bank protection. 

Preliminary Structure Size Study: After the surv~y has been completed, 
and plan and profile sheets have been subi:!lit ted to the Hydr~·ulics Branch, 
a cocprehensive hydra~lics study is then cad~. Size of opening, design 
highwater, and oinim'..l::il finish gr a.de elevation will be determined for 
each bridge drainage structure ijcluded. 

Plan-in-hand Site Inspection: At the ti~e of plao-in-hand, a repre­
sentative of the Hydraulics Branch will acccu::p~~y the project engineers 
to bridge sites at which time the structure sit2s will be re-exa~'ined and 
cny r.ecessary revisions of the hyd:-aulics study ttill be noted. 

Final Hydra'.Jlics Study: After the plan-in-hand, the final hyd_raulic 
review will be nade and submitted to the Bri~ge Project Engineer. 

5.3.3.2 Policies. 

5.3.3.2.l Flood Frequency. 

By definition, flood frequency is par cent chance of occurenca of a flood 
of any magnitude that can happen in a."'ly year. For example: A·lOO-yaar 
flood is a flood that would have a one per cent chance ·of occurring in 
any year, a 50-year flood would have 2 per cent, a_.,c: a. 25-yeai flood 
would have a 4 per cent chance. 

Design frequency is the frequency of the dasign discharge, .a~d is usually 
fixed by design policy. 

Check frequency is a flood fr~quency to be used by the engin~er to 
evaluat~ the da=~g; if a higher ru~-off snculd occur. The roads. should 
not be inundated (I~tarstate and Fri:ary). nor should e~tensive property 
da!I1Rge occur with the check freq~;~cy. 
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Vaiu-=~ f. ::-:- flood frequ~r.c/ r=>-:- the various hi::;:--.~ .. ·2.·/ c.1-::.ss~s are indic.:.:~i int(~~ :_~ ... 1 1e bela..z, and ~r·:! t·J b~ cs::d in c!csi:~ c~: ~=~i:-.o.ge structu:~.:; 0 f b = L' - : : ~ : 3 s i f i c flt i 0 :1 • ;. .... '· ~: d. e vi at i 0 n sh 2. l ~ I} :'. ~ • .i ? ::' G v ~ d by the B !:' ~ r ~ b = Engi.-: :::~ :- . 

Type of 
Strcctures 

Bridga Typtt! 

Bridge Box 

Interstate 
High·,.,::i.vs 

D. Fr~ • J C!<. F :- ~ ~. 

50* 100 

501: 100 

Pric~ry & s~c=~~~Cj 
Trunk Hi~hwz.v::; 

D. Freo. Ck. Fre~ 

so 100 

50 100 
* Or the greatest flood of record, whichever is greater 

F /~·! Roa<ls 
~,.rith Fuseol;.:::J 

25 100 

25** 100 

** 10 year flood frequency, for traffic less than 750 AD'r. 
5.3.3.2.2 Fuseplu~s. 

On Farm-to-Market roads, where the bridge is designed to carr/ a 25-year flood,, it shall be the policy to p:'.ovide overflew sec.tiorts, ten:-.ed "fuseplugs", in the roadt1ay to carry the excess of flood waters,· thereby preventing the undersized structure or the adjacent road~ay fills fros being washed out. The area in 'the overflow section shall be; sufficient in size, that ~hen added to the area 0£ the ·bridge, it shall equal the estimated area required for the SO-year flood. The average elevation of ( the overflow section sh=.11 be generally sever2.l feet belo:..r th; ma.xir:-.t.!.=i eleva.tion of the high~.;ater £0-;: whici-i. the structure is being C.esign2d .. 
5.3.3.2.3 Freeboard. 

The Engineer should provide sufficient freeboard for the passing of drift and for a factor of safety for extre:ie highwater above those of racord .. 
Freeboard on a bridge structure is the ve~tical distance be~~een low chord and the design frequency flood highwater. 
Freeboard on a box structure is the vertical distance between shoulder edge and the design frequ-2.ncy flood highwater. 

Freeboard for various stream crossings are obtained by the method out- · lined below and are to be used in design of drai~a3= s~ructures of bridg~ classification. On occasion; the Bridge Engineer nay determine that special structure site locacion or conditions :~arr~~t a freeboard other th~n tha~ indicated in th~ tajles. 

A. Freeboard for bridcies. 

Freeboard for bricges = Drift factor + si~e factor + /::::,. (100-yr. H.W • ...- 50-yr. H.W.) 

( 
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D~ift factor = 2.~ ~igh drift 

= l.fJ . . ~:c:c!. drift 

= 0.5 r..~w drift 

(Ma.in Str.) = 
f c. 

= 1.00 ;: .. 
- i... 

,, 
150 ft. to 300 ft. 

" - 0.50 ft. " Up to iso .Et. 
(Overflow) = ·0.50 ft. all sizes 

A (100-yr. H.W. Elev. - 50-y=. H.H. Elev.) obtained fro:?. design computation. 
B. Freeboard for bridge box culverts. 

Interstate 
Pri=~~Y and Secondary 

Over 1200 AD! 650 to 1200 ADT 650 ADT and loYer 
3.0 ft. 2 .. 0 ft. 1. 0 ft~ o.o 

C. Freeboard for approach roa.d.~1ay.. Sa.:ce as for bridge boxes, _except · when used as fuseplug. 

5.3.3.2.4 Effective Area. 

Effective area of a box structure is the normal cross sectional area of flow at the outlet and shall be de:;rt:lined by analysis of outlet conci­tions. Effective area of a bridga is the cross sectional area of flow below noro.al depth with deductions for abut~~nt fills, rip-rap~ and piers. NoG:a.l depth is the depth of flow of the desi~n discharge without the structure and roadway e.mhankm.ent a~d shall be determined by analysis as outlined in Federal Highway Administration publication "Hydraulics of Bridge Wat:erways"4. On skewed bridges, the effective area is the area norm.al to the channel. 

5.3.3.2.5 ·Allowabh~ Velocities. 

High velocities are most damaging j"..lst downstream. from t:ha drainage structure outlet and the erosio~ ?~~~nti~l at this point is a feature to be considered in the desig-::1. -.--c:!.o::ity is co:nputed by di.vicing design discharge by the effectiv2 a~ea. 

ALLOWABLE 7.-:::Z.D':IT E 5 

Bridges Ha:-:i=:.'....!::l Velocities 6 to 8 ft. per sec. B:-i.dge Bo~es (Dirt O:' Gravel Bottom) !·:a;;;.:_ t!!Utrt 12 ft. p~r se~ond . _,Bridge Boxes (Rock Bottoi!l) ~·!a:< icu::n 15 ft • per seco~d 

-· 
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Bridge B0x Culverts: !~~ ~~~~nt of fl~odin; u= po~iin~ within reaso~=bl~ 
da..=2~~ : i~d.ts at a culve:t entr.z?nce det:~rmin-:::> the parmissable head~.;a~-:;r. 
In ~~.1:::r 't~, the Engi't::~:- s'.1 .. :)uld. co:np9.:re th: .::!~i:;.;~ .. =h?!'!.t sh:~ts, the proL l~ 
sheets G.r:d th~ cross·.H:ctio~3 ' . .;'hen selecting t~-..~ allo:·1able head:.;ater £.o= 
a cirai~~3e crossing. In C03t case3, the head~a:~r tle~th should not ex:ee~ 1.2.D. ~~2re·D ia the culverc op~~ing height. 

Bridge St=~ctures: Bacl~1ater for bridges is the diff~rence between c~2 
comp~:e~ hi6hwatet' and the "norcr:.al depth," as c!eEir.~d above in "Eff~cio:iv~ 
Area .. > f.:--:- the design disch'2rgc:. Allo:.rable back:ra~e?:" should be bet~e'2n 
1 a~d 2 feet and will usually be limited within that range by the previously 
defined 4?.llowable velocity. Whi;n deter::i:lining allo:l.::ble backw·ater, proper 
consideration shall be given to the structure contributing to flooding 
upstreao.. 

5.3.3.2.7 Reservoir Crossings.· 

The follo~ing is policy and procedure for determining size of structure> 
and establishing mini.cum finish grade elevations for roadway emban.l<sent 
end bridies and also deterc.ining top of rip-rap elevations when a high~ay 
crosses, or borders a reservoir-

The reservoir engineers are required to furn~sh the water surface eleva­
tions at the various affected highways. 

Bridge Length: A minim'J.l!l. structure length shall be established tha~ will 
accoo::::;:noclate a 50 year design discharg2, and o~~ic~m percissable velocity 
base.:! on the natt:.ral conditio;is. The sid.e slopes (slop~ walls) then 
extended to the required elevation. 

Minimum Lo# Superstructure Elevation: The minimtl!:l loH superstructure 
elevarion shall be no lo~er than 50 year flood pool elevation plus wave 
height plus a minimum. freeboard of 3 f ec:t. I 7 

Minic.um. Top of Rip-Rap Elevation: Ninioum top of rip-rap elevation 
shall be set no lower than the 50 year flood pool elevation plus wave 
height plus a minimum. freeboard of 3 feet. The 50 year· flood pool 
elevation will be requested f~om the reservoir engineer and shall be 
used upon an inflow hydrograph having a pea..tc rate of inflow appro':dm.a.tely 
equal to the 50 year discharge. The reservoir shall be at consarvation 
pool ~levation when the 50 yaar flood begins. 

Dete~i.ning wave height: See Section 6.4.8.2.l 

Rip-rap thicknes5: See S~ction 6.4.8.2.1 

5.3.3.3 Preparation of the Hy~r~ulic Report. 

Reports should include hydrologic and hydraulic investigation and desig:l ( 
co~putations. It.should also include the analysis of the high~ays effect 
on straar:t stability and on streaAIJ. environment. 



Co,?i;;:s o.: :':'.2..i-! :::?c!::J shall accc::.;>:].:-./ Co;1sulta-'1t En:;i::-:~~=::' plans ~T!-i~n Si.!'.:.-:i::~-~.· ~::ir- ?L2:i:l-in-hand =-~·,L...: . .-. T~1e reports o.a:: '~e3iJn coet-'""_ u.:--..,,.J.·o,....;;:. ··- 1 : '.::.. -c.~~;n°d i.·n t·.....,..., :->~·:.":! Dj, • .:-i.·o"" p ..... -..,,.,::>nt d · '..I _...,"' ..... ..J· .• _ ... _ ,)_ J. -~-- - ··- - -1·-oa ........... .::. u. -··-~···-1 e.:>1gn fil<:?.i. 

All high:-:.;J.:,· ~ 1.~.~--.~ 3°:1.~11 show th2 ::-. .:::...:;-:-.::·..:.~-::, £requen':y, "":~:ici.t:.;' .'.:!nd ;;.ertine:it ;;:.i:-=: ..J·.i:~£.=i? elevatio:i.; -:..~:::.: ·:~1~ d~sig:i flood..::(~~ 100 yea::­£l~od and, L ·-.r!i!..:.ble, dat~ for ::-::; =.::!.Y.L:;.:.;:::i flood of ::--2::.:.:!'~ :·J:: all structures a:-.d ~·J.J.~~12."f ~an..l:.m;:n:.:i c:·:2.: c::~.5S .flood pLJ.i.i:-:~ or e.~~c=o2ch o~ =ivers an~ ~t=~3~3 consistent wi~~ ~esi~~ criteri~. 

Outline of the report is as follows: 

5.3.3.3.1 .[ite Dataw 

(1) Maps, aerial photos, stream cross-s~ctio,s, including cross sections upstream, at crossing and do~nstrea::i, and flowl~na profile. 

(2) History of existing bridges at or near bridge site, with dates of construction, past flood perfor=.a..~ce, etc.l 

(3) Available highwater marks with date of occurrence. 

(4) Description of stream bed and bank stability. 

(5) Characteristics of the watershed, upstre2.0 and do-;.mstream. which may affect water stages such as constriction, reservoirs, flood contTOl projects, highwater f:::c::i. other St~eams, present and future land use. 

5.3.3.3.2 Hvdrologic Analysis. 

(1) Deterr:!.ine drainage area. 

(2) List all available flood records. 
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(3) D2tert!ina design discharge. For large streams, use reference ?;o. (2). For sr.:::.all watershed up to five square miles, use rational method. 3 

(4) Evaluate potential for changes in watershed characteristics, twenty years in future, which would changa magnitude of flood paaks; e.g., urbanization, cha.inelization, a~~ flood control projects. 

(5) 

(6) 

Determine cistribution of f lo~ 2~d velocities for sev~ral discharges or stag2s in the natural chann;l £or e~isting conditions.4 

Pl ,...t- st;:io:::. - di scha;oe - fr:::.-· 1 :""',...'~ ,..u'I"',;-.:. 4 .._~to. -.;:;;:,...,. - L -o -'"'?,--'""•<-J """'.._ • .._. 

5.3.3.3.3 Hydr3~lic A~2lysis. 

(1) Deter:::.ine. backv-ate!' and mean -.·:l~::itie.s for variou3 b~ngths and/or - b . ..J 6. types ot r1~g:.s. · 



(2) Evali..:..zic.c c.nd m.c.~'~ recO!I:l!i!nd..!tic~..; co:i.cern~:-:;i; ba:i:;.. p.:-o:r'.!Ction, 
spur c./.:.:?.;, SCOL:!:" 2.::.J. ch.:i:1::·:!l t-::-::.J.'.::::2:-:.t.L 

( 3) f o r: c ~.:: i 6 :i. 0 E cu l v e : t 3 , us c ? r o ~ ~ c ! .:. = e ~::; mF.: J. i r.:. d. l n .c 2 E ;.; •: ; ;>.c ~ 
(.5) • 

5.3.3.3.4 Floo~ ~~~ards Ev~luatio~. 
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In pl.a:nr-.ing th~ location of a hi~r~::;a;, s-:rious consic!e"Catic"J. sho 1.Lld ba give~ to locatio~s that avoid ~re~3 suoject to floo<lin~. if an ~~croach­ment of a flcoc plain is necess~ry, ~n ~valuation s~qutd b~ o..a.~~ of the flood potential, the effect of the f looci potential en the high~ay and the effect of the proposed high1:-ray on t::i.~ flood hazard. S1..:ch e~:all!ations should assure. th.:?.t. .:i....:.y highway structure, roadway e~a.11k.i::-:~i: or bricge that encroaches on or crosses the flood plain of a drainage course will not cause a signif i~::i.nt adverse effect to develop~ents in the flood plain and will be capable of withsta.11ding the flood flow with miniauo. da.?;lage. 

5.3.3.3.5 Co~clusions. 

It should be e~?hasized that developmect in the fields of hydrotogy and hydraulic design practice :ontinues to advance. Therefore, c~~rent methods of co~pti.ting drair.L . .;e structure sizes and the above outlinas should be used as a guideline to c.o::.ple~ent engineering judgrr.ent. 

5.3.3.3.6 References. 

, 1. Bridge }f.aintenance File, Bridge Division, State Highway D~part~ent. 

2. Flood Characteristics of Oklaho::i.a. Stream.s, U.S.G.S. Water Resourc;.s Investigation 52-73, Obtain fro~ D:part~ant of High~ays, Bridge Division .. 

3. High;;ay Departo:ant Technical N.a.nu3-l. 

4. U. S. Departt::i.ent of Transportation, '':iydra.ul ics of Bridge Watert.,ays", J. N. Bradley, Washington, D. C., Supc. of Docu~ents, Government Printing Office, 1970. · 

5. U. S. Departcent: of Transportation, "Hydraulic Design of Improved Inlets tor Culverts", circulc:.r :-ro. 13 .. 
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OKLABC»IA DBPAlft'llDT OP 'l'IWISPOHATIOH 

November 16, 1984 

To: Uaera of the New ODOT Desiqn Standards 
From: Monty c. Murphy~ 
Subject: Rural Design Sta~Correction 

It has been brought to our attention that footnote (0) did not print on the standards which were recently dis­tributed. Please add the following to the Rural Highway Design Standards footnotes: 

(Q) With Guardrail 



OKLAHOMA DEPARTMENT OF TRANSPORTATION 

RURAL & URBAN DESIGN STANDARDS 
For The 

OKLAHOMA STATE HIGHWAY SYSTEM 

NOVEMBER 5, 1984 
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Thia pubUcatlon contaJns State Highway Design Standards approved by the Transportation Commission. November 5. 1984. Alf aeslgn criteria meet or exceea recommended AASHTO Design Guidelines. Subsequent to tne approval date, these standards ahatl apply to the design of all construction projects involving the Official Numbered State Highway System as defined under Commission Policy Article V-A, Section 1 1 & 2. 

Exception: Utlllzatlon of these standards Is not required on State Highway Projects where Federal-aid 3R or 4R Funding ls Involved. The design of Federal-aid 3R and 4R projects is developed by individual project evaluation using approved AASHTO guidelines and safety as primary considerations. 

These standards provide for different levels of service by functionally classified system. The level of service provided is reflected through differing design capacity requirements. design speeds and related geometrics, surface and shoulder width and type requirements, etc. 

Standards for the Functionally Classified Principal Arterial System, which includes the Interstate System and other major rural and urban routes, provide the highest level of service. The higher level of service is reflected through the requirement for earlier multilaneing, wide paved shoulders, faster design speed controls, heavier bridge toad capacities. etc. 

The level of service decreases through the minor arterial system to the collector system which provides the lowest level. The collector system allows more traffic volume before four lanes are required, lower design speeds. intermediate type surfaces and sod shoulders on rural facilities. 

Functional classification of the State Highway System is established by the Planning Division under criteria set forth in "Volume 20, Appendix 12, Highway Functional Classification", U.S. Department of Transportation, FHWA, July, 1974, as required by Article V-5, Section 8, "Oklahoma Transportation Commission Rules, Regulations, Policies and Procedures." The Oklahoma State Highway System was classified using this criteria during the National Functional Classification of 1976 and is maintained in a current classified status according to applicable federal requirements. 

Rural functional classifications apply to highways outside any approved Urban Area Boundary of an urban city or urbanized area. Urban cities are defined as any city having a population of 5,000 or more and urbanized areas as any ~city having a population of 50,000 or more according to the latest decennial census. 

The Urban Area Boundaries are established by the Planning Division in cooperation with local city and federal >fficials. AH boundary and functional classification revisions require approval of the FHWA. 
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Rural Functional Classifications normally apply outside of any Urban Area Boundary and include mileage located 
in1ide municipal limfts of any city having less than 5.000 population. 

Rural Funcfional Classifications are as follows: 

1. Principal Arterials 

2. Minor Arterials 

3. State Major Collectors 

Urban Functional Classifications normally apply to highways inside any approved Urban Area Boundary. 
Urban Functional Classifications are as follows: 

1. Urban Principal Arterials 

2. Urban Minor Arterials 

3. Urban Collectors 

Normally a project's Rural or Urban Funtional Classification will establish which of the two sets of standards apply. 
However. the standards do allow, dependent on an area's type of development, for substitute application and use. 
(See Standard Notes (A).) Substitution of standards will usually involve the application of an Urban Standard to a 

-~-:>roject having a Rural Funtionat Classification. This provides for an urban type design on a project located inside a 
Tiunicipality of less than 5.000 population . The substitute application of a Rural Standard to a project having an 
Urban Functional Classification will usually occur within an Urbanized Area where development is not expected 
Nithin the design period. In either case the basic functional classification of the facility (Principal Arterial, Minor 
Arterial or Collector) shall carry through to the substitute standard. 
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~ S~Widltt 72· M•n .... 24 0 .,.....,.,,,_.,,,. 

P•vf'd Peved Pe vet! < 
0 $"°'11dwWldlh 10'& 10' 10' & •• 8 
a: Minimum Med+an Width <I() 4!0" None 

Mtn'"""" """"-of·Wev Wldtt\ 200· lllU" 80 
Accn1 Conirol Trantport•tlon Commission Pohcy 
.... ,, l•••••' fad Aid PrOjl<:ts flt Ae ~·o by cvrrent AASHTO Ovllfllines Clt!eranee to 
C>Mtecte SAPProteele IOI Out11de Ed(le Shoulder• 3· 
Me• Slope from F•llStoM 

0-4"·6 1 4 ·tO · 41 I 10"·15 JI Clt!er lone or Of 

BacllofGrdtl. 8ec:hlope o ... 15 ;>I Rocltcut· I .. I 

Min Ditch FH AldP~ll Ill ti' Rounded 
Bottom Width 31"r rrD1m:111 "''""'"'""" 
Hydraulic O..tgn 88Md on R111t & Cost Anelvs•s 

Grlf>dol Sepo.•tt0f'9 I tntet"chllngift ln11i11I Non" None < tn1ti11 Oes I-
< ReitlOed Orllde Seperatlons All I All I 
0 OffiOn l08tl•na HS 20 & Altern11eM•literv lolld•na 
w F 'ltd Aid Pf"Otlcis ,,, 
" 

Bo•Bri<tfe h SAP Pr<>;ect1 tMI Full Shovl<te• 0 
a: Othef , .. , c~ Fed Aid PrOfOCIS flt Full Shoulder 
to Bndges i SAP Projeete !Ml ~ull Should41r 32' 

Vl'r1iCelC....-ence RA 1HWY 16"6" HWYtHWY 1&· 6 .. 

.....,. .. ..,... 
!Al fl't4 ....... .,....~ ....... -.lnruf8f- T...,.moybll..,.,,...ln9tdliturbanormunlClpoll-t 

of• city or'°"""' II 111e....--111111lheler>d-9llfl8cAlnt10lttall"Ofed"• rtottt·«·wevwlBl'Olllloetv be 
~ .. Ul1ten....,. ~within ltw '°'9c#f period \.lt1)an type...._...., •• !fellft41<1 .. 
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-•o!NtlllCfflty 

tlh Fu<><:llONll ctnatftCl!tlO" and: stMe *''II"*'- s1>1lf be ftlabll1!"9d by '"" Plenn1n9 o,.,,,.,,, 
1c1 ~ ~ l"811M-....-.11y9ere "'10IMI ,..,,,.,,.. .,._1y.,.. or tobtleome •Pllrt of the> St•te 

......... S,.._ .,._ P'""8ry funcllO",. to llt0¥ .... Kc- lrom 8 St81e Hlgl>way tot St•lfl Perk Of 
fnetltvllon TNllr ~ "'•" bo llUCl't IN! tt,. environnwnt ..,..fOlll'ldlftolhtl tecttttv 1& clltlcturtied n liltte H 
poutblot TM "'-""9 O•wt""' el'tell Illa rftf)Ontible 10r dftl(lf\flflon Noi. n ... clff8. t1c)ft not •n<:tude 
"- - '-mtlly ,....,11<1 IO et lelte llCCftl ·- 1nduttriel ICC8W roe<lt"' .,rport r04d9 ""'•ch ••• 
f"""'-l .. .....,,., 19019te1- cai.oo<te11 

OtU..AHOMA OfPMTM!HT Of TRANtll'ORTATION 
RURAL HIGHWAY DESIGN STANDARDS 1A1 

MINOR ARTERIALS 
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10 
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Ill" Noni' None '6" NOfle - - - ......... -ISO" 90· 80 IJlf llU" 1111111· .. - ~ 
_ ... -T •anspO<teflon Commtwrort Polter ... ...,..,. ... ..,.,..._,..,,...;y 

At Recfd by Current AASHTO G111t!ehnH A\Rl!<l tlbyCurrPntAASHTOG•~ As Aeq'd by C......... AASMTO ~ 

Oult•de fdge Shoulder• J· ~EdQ!t~·:t 

0 ·IO 4 I IO· 15· 3 I 0 · lfJ 4 I llt-15 3 I 
Ove• IS 1 I Rockcul I .. ' 0- 15 1 I Rockcut I • I 11-.. ,f I 0,,....f 1 f l'tnclC"' f <If 

t· Rounded 2'~ I " ....... ,.a_....._. :r-- I 
8"ed on R•sk & Cos! Analy$1' ..,.,......., • C<l8t ......,_ 

None None None None None "'°"" 
....,.,.. ..._ ._... ...... 

4·l•ne Oi'liit!ed. Principal Arto<ial eer01111 tat C'- AR 0t ,..._. Cunvnt AOT _,... 10.000 ......... 
I H::iZU I HS20 11520 

Shoulder W•dth • 6" IO HaldWoll 3:l' 15 :Jl • I Full Shoulder full~ »" 32' 26 l:1 • 
I Full Sttoutdflr Full Stloutdet I »' 3? 26 l1 .. 
I Full Sl1oulder 32' Full Shoulder I sr 12' 15 l2 ,.. 
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tmofOYeMttnt 1-t to ~ "'•""' nn f!'lllt!flf"~ •"9"""'"' OfO\ttd"*"CJ thr fac::ttfty tt s.~ rn accOfd.irtcf" ,....., 
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OKLAHOMA D!PARTM!NT CW ntANIPORTATtON 
URBAN OR MUNICIPAL HIGHWAY DESIGN STANOAROS 1A1 

"' .... 
l'unctton•I CIH•lllc•tlon 181 PRINCIPAL ARTERIALS ""'°" MTERtAlS I COlLECTORS 
Volu,,.,.,Capoclly S.V~ l-' !Cl C:· D 

' •-tnn f Of'9C891.,.,IOU1 rr•• 20 ::PD 1D 
f11N:tton1l Sub-CIHtlllclltlon lntf!r9tlll & fr-lyt bprl!stWlyt Other ~-~ Stetndltrd Numbet 20 2f 22 23 24 25 a 27 21 a 
0-!0n A.OT Ainge 10. °"'' 42,000- O· Ovitt O· °""' °""' 0- 0- 2.500-

M.000 18,000 50.000 19.400 n.ooo 7.200 7.200 uoo 7.200 .. .,.,., 
Mu1murn 0 .. lon Hour Volumet Over 3.300- O· Over 800- Owl!' 0- 0- °""' ,..,. 
On1-w1y PHN"OI• Car Eqvtnr1 5.100 5.900 3.300 1.400 1.400 tllOO eoo tllOO - -Ar .. Typa ~I Any Any Any Any Any Strip u ..... """"" ~ Urtlen 

c- Type Type '"" '"" Min Dlelgn Speed 50 50 50 40 40 40 40 40 40 JO 
M•• Perclflt Orlde 4 4 4 6 • 8 8 8 6 • • M1x u..,... Cunteture 101 8 • • 13 13 t3 t3 13 13 25 
Humbllt' lhfnunn LI,_ • ' 4 6 4 4 WI T•-ln .. 2 .. 2 
Surface 1 ype 1M) HICJh HIOft MIQn High High ntgn HIQR ""'" "'Iii" ....,,.. 
Surface Width lfl 98' n· 46 n· 48' fNI w 48' 4111' ... ::: IJI 

Accns Control FuH tr~8'tOnL --l"'OHCY Developed Pvd Shldr Pvd. Shldt l>vd Shldr Corbi Curbs Cutbs Curbs CtirM CUftltl CUftltl EdQ<!l Fronlege HJ'R IO'L tO'R 1o·t 10'R tO:L 
Tr1t1tlml!f1I Un<lewt(Jpld Pvd Shlc!t Pvd Shldr l'vd Shldr P\ld Shldr PwJ Shldf CUftltl Curbs Curbs CUfbl CUftltl Front- tO'R 1o·t tO'R tO'l tO'R 4'L tO'R 4'l tO'R •·t 
Medi1n Type (Hl B1rrter Barri. Berrier PYd Flush f'vrl Flush None None Hone None ...,.... 
Mlnrmum Median Width (HI 26' n· Ill 16' Ill .. 4 -- -- -- -- --
Minimum 0-IOpld Ann 200· tflO' !ti()' 100' llO' ..,. .. ,., 56' fll(j llt fll(J 

Sutf Widlh 
Righl-ot-way .... 
Width Un-looeoAiw 200· 200· 200' 150' 130' 100' llO' 80' 80' 80' 
Mtnimum Open Sactlon IOI 

Outs id!! Out11df! {lut11dl Outs•dl Oult•dl -- -- --lei•••• Edge Shldr Edge Shtdr Edge Shtdr Edge Slltdr Edge Shldr --
Cle•••nc• to 

Curbed Sactton 111 101 -- 8' e· • ,. ...... 
ObllllCle -- -- 6' 8 .. e·o... 
Aellfoed 0111de Seperetlone Mul!l-lene 01v1ded Pr1nc11>11I Arteriall ecros1 111 Ctn1 A A OI' ........ AOT ..,c:ads 10.000 ~ 
Grade s.p.retlon• & lnterchenau All 
uesian LOllOlnG HS 20 I Alternate Military loading 
Width full Shoulder 

Vertteet Clear•~ A Fl /HWY· HWYIHWY 16' 8" , HWY/AR 23' 0" 

~: 

IA! The U"'8n Ot ~ 9tllftdllrde ...... epcily to Ill feellltlee ............. Urbln FunetlOnll CleMlflcatlOn end 
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f Prlm•rlty lnelde munlclpalltlot of lftl INon 5 000 po\'.)Ul8110n I 
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re I .... deflrled In the 11185 HljJhwey Clf)IClty ......... , 

fOI The projected AOT Im the f1elllty '"'-"' bll Within lhte r•nge ~ ol Ille ONl-wey OHV ••pr"Md'" 
,._,.,... Cllf .,.,......., .. 

1£1 Uftlen Typo - IO~ n .,..,.. currently ~or....,....pr'lltllbleMUl'tl ~ fwilhln 
the ~pertodl N 1tnp-clll0< lol~ol051Cf•Mlle8 A llgrlld91e-19lflOw9d 

ff' I On ..-. i.,.,. tllettoftll Surface Wldltl le from ........ to IMldl .. ol llhouldlt ; on airtled Mcik>ne 
~ 4' ,_to ,_of curtle. I•. wld1h thown plue 2· curb end OU'fet Meflon on 91eh tide 
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1985 
MAP OF 

OKLAHOMA'S STA TE HIGHWAY SYSTEM FUNCTIONAL CLASSIFICATION 

.~ 

LEGEND 

- INTERSTATE 
- PRINCIPAL ARTERIALS 
- MINOR ARTERIALS 

MAJOR COllECTORS 

NOTE . oue TO FREQUENT REVISIONS IN URBAN AREAS All FUNCTIONAL CLASSIFICATIONS MUST SE VERlflEO BY THE PLANNING OMStON 8tf0Af ESTABt.~ APt'\.ICAet..E DESIGN STA~ 



APPENDIX K 

Aerial Photograph of U.S. 75 

1986 Flood. 

135 



Time of Photo· 11 :00 a.m., 10/6/86 
Flow at Time of Photo -33,000 cfs 
Maximum Flow During Flood - 108,000 cfs (10/4/86) 
cfs = cubic feet per second 
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U.S. ARMY CORPS OF ENGINEERS 
TULSA DISTRICT 

FLOODED AREAS 
OCTOBER 1986 

CANEY RIVER 
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WATER MANAGEMENT ANALYSIS REPORT 
AUGUST 1987 




