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APPENDIX B 

BEARDSI-EY CANAL WAS;-1 IMPROVEMENT PROJECT 

Cost Estimate 

Concept Plan 

Hydraulic Calculation Sheets 



COST ESTIMATE 



BEARDSLEY CANAL WASH IMPROVEMENT 
COST ESTIMATE SHEET 

DESCRIPTION ESTIMATED UNIT UNIT COST 
QUANTITY PRICE 

1. Channel Excavation 187,200 C.Y. $ 3  $561,600 

2. Channel Lining 106,400 S.Y. $ 2 2  $ 2,340,800 

3. 4.5' Drop Structure @ Sta. 1 EA. $ 50,000 $50,000 
126+30 

4. 60'xIOO' Bridge @ Northern Ave. 6,000 S.F. $60 $360,000 

5. 3 -12 '~8 '~40 'B .C .@Ol iveAve .  40 L.F. $1,100 $44,000 

Estimated Construction Cost $ 3,356,400 

Contingencies (25%) $ 839,100 

Total Construction Cost $4,195,500 

6. R.O.W. 1,200,000 S.F. $. I5  $ 180,000 

GRAND TOTAL $4,375,500 



CONCEPT DESIGN PLAN 

AND PROFILE FIGURES 







HYDRAULIC CALCULATION SHEETS 

Includes: 

HEC-2 Model for Supercritical Flow Section from 
Olive Avenue Downstream to White Tanks Structure 
No. 3 (File: 1 PLAN2.H21) 

Culvert Analysis 

. Trapezoidal Channel Analysis 
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HEC-2 WATER SURFACE PROFILES 

PAGE 1 

THIS RUN EXECUTED 21MAR94 23:52:26 

a s i o n  4.6.2; May 1991 
...................................... 

T1 WHITE TANKS / AWA FRIA AREA DRAINAGE MASTER PLAN 

T2 100-YEAR STORM EVENT FILE: 1PLANZ.HZI 

T3  BEARDSLEY CANAL WAyl (WASH 1) 

T4 THIS REACH I S  DESIGNED AS A LINED CHANNEL,BW=40 TO 70 FT, SS=1:2 

J1  ICHECK iNQ NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

J Z N P R O F  IPLOT PRFVS X S E N  XSECH FN ALLCC IBW CHNIM ITRACE 

5 3  VARIABLE CODES FOR W R Y  PRINTCUT 

WWNSTREAM SIDE OF OLIVE AV. 

STARTING WSEL I S  FRCM COLVERT F L W  ANALYSIS BY HY-8 PRCG. 



Q = .25 HYO. AT SUB 10 + Q AT CP3  

X1 1.996 0 0 0 400 

PAGE 2 

X1 1.844 0 0 0 400 

X1 1.768 0 0 0 400 

XI 1.692 0 0 0 400 

QT 1 5504 

CONFLUENCE WITH CHOLLA WASH (WASH 1A) 

Q = Q AT CPlO 

NORTHERN AV. 

X1 1.148 0 0 0 390 

X1 1.074 0 0 0 400 

QT 1 5696 

Q = .5  (Q AT CP12 + Q AT CP10) 
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X1 ,465 0 0 0 

QT 1 6177 

Q = Q AT CP12 + .7 HYO AT SUB-bR3 

X1 .390 0 0 0 440  440 440 

X1 .307 0 0 0 400  400  400 -2.43 

1 

21M4R94 23: 52: 2 6  PAGE 4 

DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-WNK ELEV 

QLOB W H  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR N N  E U l I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I W T  CORAR TOW10 ENDST 

"PROF 1 

0 

DCWNSTREM SIDE OF OLIVE AV. 

Q = Q AT CP3 

STARTING WSEL I S  FRO4 COLVERT FLOW ANALYSIS BY HY-8 PRM; 

I N 1  SEC AODEO BY RAISING SEC 2.07. 2.865 FT AN0 MULTIPLYING BY 1.000 

3301 HV CHANGED M3RE THAN W I N S  



INT SEC ADDED BY RAISING SEC 1.01, -.955 FT AN0 MULTIPLYING BY 1.000 

1645 INT SEC ADDED BY RAISING SEC 1.02,  -.955 FT AN0 MULTIPLYING BY 1.000 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q 0108 W H  QROB ALOE AD1 AROB VOL 1WA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR M N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENDST 

1645 INT SEC ADDED BY RAISING SEC 1.03, -.955 FT AN0 MULTIPLYING BY 1.000 

Q = .25 HYD. AT SUB 1 0  + Q AT CP3 

'SECNO 1.920 

1645 INT SEC ADDED BY RAISING SEC 1.92. 1.660 FT AND WLTIPLYING BY 1.000 

()/ HV CHANGED MORE THAN HVINS 

PAGE 5 



INT SEC ADDED BY RAISING SEC 1.01. -1.660 FT AND MULTIPLYING BY 1.000 

1.920 3 . 9 2  1259.13 1259.82 .OO 1261.96 2.84 1.66 .O1 1265.24 

1 

21MAR94 23: 52: 2 6  PAGE 6 

S E W  DEPTH CWSEL CRIWS WSElLK EG HV HL OLOSS L-BANK ELEV 

Q QLOB @3i QR08 ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR HTN ELMIN SSTA 

SLOPE XLOBL X L M  XLOBR ITRIAL IDC ICUNT 5JRAR TOPWID ENOST 

*SECNO 1.61 6 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

CONFLUENCE WITH MOLLA WASH (WASH 1A) 

Q = Q AT CPlO 

1645 INT SEC ADDED BY RAISING SEC 1.56. 1.837 FT AND MULTIPLYING BY 1.000 



3301 l i V  CiiANGEO MORE THAN HVINS 

PAGE 7 

SECNO DEPTH W E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB ml QROB ALOE ACH AROB VOL lWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR h7N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENOST 

1645 INT SEC ADDED BY RAISING SEC 1.01. -.612 FT AN0 MULTIPLYING BY 1.000 

1645 INT SEC ADDED BY RAISING SEC 1.02. -.612 FT AN0 MULTIPLYING BY 1.000 

1645 INT SEC ADDED BY RAISING SEC 1.03. -.612 FT AND MULTIPLYING BY 1.000 

1 

21M4R94 23: 52: 2 6  PAGE 8 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB K H  QROB ALOE A W ARO8 VOL IW A R-8ANK ELEV 

VLOB VCH VROB XNL XNCH XNR N N  ELMIN SSTA @ 0 XLCH XLOBR I T R I A L  I D C  ICONT CORAR T O W 1 0  ENDST 

'SECNO 1.148 

NORTHERN AV. 

PAGE 9 

SECNO DEPTH W S E L  CRIWS WSELK EG HV HL  O L O S  L-BANK ELEV 

Q QLOB ' X H  QR08 ALOE ACH AROB VOL TWA R-BANK ELEV 



T l M t  VLOB VCii VROB XNL XNCH XNR W1 N EIMIN SSTA 
SLOPE XLOBL XLCti XI.OBR ITRIAL IK IMNT CORAR TOPWID ENDST 

1645 INT SEC ADDED BY RAISING SEC .92. 1.445 FT AND MULTIPLYING BY 1.071 

3301 HV CHANGED MORE THAN HVINS 

1645 INT SEC ADDED BY RAISING SEC 1.01. -1.445 FT AND MULTIPLYING BY .934 

3301 HV CHANGED MORE THAN HVINS 

1645 INT SEC ADDED BY RAISING SEC .77, 1.105 FT AN0 MULTIPLYING BY 1.000 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.010 6.14 1218.45 1218.45 .OO 1221.10 2.65 .97 .29 1222.31 
5792.0 .O 5792.0 .O .O 443.5 .O 51.1 12.4 1222.31 

.14 .OO 13.06 .OO .OOO ,022 .OOO .OOO 1212.31 9957.73 
,004289 200. 200. 200. 20 8 0 .OO 84.54 10042.27 

1 

21M4R94 23: 52: 26 PAGE 10 

SECNO DEPTH CWSEL CRIWS WSELK EG 

*Q 
HV HL OLOSS L-BANK ELEV 

QLOB Q% QROB ALOE ACH AROB VOL W A R-BANK ELEV 

TIME VLOB VCH VROB XNL XWH XNR WN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I W T  CORAR TOFU10 ENDST 



1645 INT SEC ADDLU I i Y  l lAISING SEC 1.01. 1 . 1 0 5  FT AND MULTIPLYING BY 1.000 

3""- HV CHANGED PORE THAN HVINS a 

1 

21MAR94 23: 52: 2 6  PAGE 1 

S E W  DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB W H  QRO8 ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XN R WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1% ICONT CORAR TOFWID ENDST 

1645 I N T  SEC ADDED BY RAISING SEC .39, 1.090 FT AND MULTIPLYING BY 1.000 

3301 HV CHANGED WIRE THAN W I N S  

3685 2 0  TRIALS ATTEMPTED WSEL.WSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 



1645 INT SEC AOOEO BY RAISING SEC 1.01. -1.090 FT AN0 MULTIPLYING BY 1.000 

3301 HV CHANGED tQRE THAN HVINS 

Q = 4 AT CPl2 + .7 HYO AT SUB-WT3 

1645 INT SEC ADDED BY RAISING SEC .31, 1.215 FT AN0 MULTIPLYING BY 1.000 

PAGE 1 2  

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB wk ALOE ACH AROB VOL TWA R-EANK ELEV 
TIME VLO8 V W VRO8 XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLW XLOBR ITRIAL 1% ICONT CORAR TOFWID ENOST 

1645 INT SEC ADDED BY RAISING SEC 1.01, -1.215 FT AN0 MULTIPLYING BY 1.000 

PAGE 1 3  

THIS RUN EXECUTED 21MAR94 23:52:37 
*****W***X************************** 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 



NOTE- ASTERISK (*) AT LEFT OF CROSS-SECIION NUMBER INDICATES MESSAGE IN  S M R Y  OF ERRORS L l S l  

SIJWRY PRINTOUT 

;!o, SECNO 

i ! 143$  2.159 

i;q~!o 2.072 

;uSk'W 1.996 

SSTA 

9971.54 

9972.70 

9971.65 

9972.17 

9971.84 

9972.04 

9971.96 

9954.08 

9955.63 

9955.76 

9955.71 

9955.74 

9955.72 

9955.73 

9955.41 

9955.47 

9954.98 

STCHL 

9960.00 

9960.00 

9960.00 

9960.00 

9960.00 

9960.00 

9960.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

STCHR 

10040.00 

10040.00 

10040.00 

10040.00 

10040.00 

10040.00 

10040.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

ENOST 

10028.48 

10027.32 

10028.37 

10027.85 

10028.19 

10027.98 

10028.06 

10045.88 

10044.34 

10044.21 

10044.27 

10044.24 

10044.26 

10044.24 

10044.57 

10044.50 

10044.99 

OIFWSX 

.oo 

-.95 

-2.80 

-1.65 

-2.92 

-3.16 

-3.02 

-1.65 

-. 63 

-3.71 

-3.12 

-3.05 

-3.09 

-3.15 

-.25 

-2.74 

-2.55 

TOFWIO DEPTH 

56.93 4.24 

54.61 3.67 

56.72 4.18 

55.68 3.92 

56.35 4.09 

55.94 3.99 

56.10 4.03 

91.80 5.45 

88.71 4.69 

88.46 4.62 

88.56 4.64 

88.50 4.62 

88.54 4.63 

88.51 4.62 

89.16 4.79 

89.03 4.77 

90.00 5.00 

SECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH 

10'KS VCH 

49.47 10.92 

82.54 12.97 

66.05 12.53 

82.67 13.51 

71.49 12.87 

78.11 13.26 

75.38 13.10 

43.82 12.49 

73.99 14.84 

77.51 15.06 

76.04 14.97 

76.88 15.02 

76.24 14.99 

76.70 15.01 

68.22 14.45 

69.79 14.56 

63.08 14.25 

PAGE 14 



BEAROSLEY CANAL WASH (WA 

SLWARY PRINTOUT TABLE 110 

SECNO W E L  OIFKWS EG TOFWID QL08 WH QROB PERENC 

.oo .oo 

.oo .oo 

.oo .oo, 

.oo .oo 

.oo . 00 

.oo . 00 

.oo . 00 

.oo .oo 

. 00 .oo 

. 00 .oo 

.oo .oo 

.oo .oo 

.oo .oo 

. 00 .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

STCHL 

9960.00 

9960.00 

9960.00 

9960.00 

9960.00 

9960.00 

9960.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9945.00 

9950.00 

9950.00 

9950.00 

9950.00 

PAGE 15 

STCHR 

10040.00 

10040.00 

10040.00 

10040.00 

10040.00 

10040.00 

10040.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10055.00 

10050.00 

10050.00 

10050.00 

10050.00 

STENCR 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 



1 

21MAR94 23:52:26 PAGE 16  

SECNO CWSEL OIFKWS EG TOWID QLOB 4 C H  QROB PERENC STENCL STCHL STCHR STENCR 

* ,390 1206.25 .OO 1209.28 84.47 .OO 6177.00 . 0 0  .OO .OO 9950.00 10050.00 .OO 

* ,307 1203.62 .OO 1206.89 83.70 .OO 6177.00 . 00 .OO .OO 9950.00 10050.00 .OO 

I 

21MAR94 23: 52:26 PAGE 17  

SUEMARY OF ERRORS AN0 SPECIAL NOTES 

CAUTION SECNO= 2.072 PROFILE= 1 INTERWLATED X-SECTIONS USE0 

CAUTION SECNO= 1.920 PROFILE= 1 INTERWLATEO X-SECTIONS USED 

CAUTION SECNO= 1.616 PROFILE= 1 CRITICAL DEPTH ASSUMED 
ION SECNO= 1.616 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.616 PROFILE= 1 2 0  TRIALS AmEMPTED TO BALANCE WSEL 

CAUTION S E W =  1.556 PROFILE= 1 INTERWLATEO X-SECTIONS USED 

CAUTION SECNO= .920 PROFILE= 1 INTERWLATEO X-SECTIONS USED 

CAUTION SECNO= ,770 PROFILE= 1 INTERWLATEO X-SECTIONS USED 

CAUTION SECNO= ,390 PROFILE. 1 INTERWLATED X-SECTIONS USE0 

CAUTION SECNO= ,307 PROFILE= 1 INTERWLATEO X-SECTIONS USE0 
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CURRENT OiiTt.: 08-26-1993 FILE DATC: 06-03-7993 j ..,. 
CUgpCNT TIME: 09 :O l :  17 -. , ,-.. 

FILE NAME: BOSLYOLV 1 ~ ~ f l " ~ ~ ~ > ~ [ . ~ ~  / /  ;:AT pPJw o,"~ , a . . .  n ~~nnu~x~au~,~~.~muuuu~~~~:~~i~i~~i~i~ix~i:~i~i~i~i~i~~i~i:~innniiiixiiii:iiiiiiiiiiiiiiii:iiiiiiiiiiiiii:iiiixii~~~~~:~~:~~~~~s~~~~~~:~~~~~~:~~~,:~~~~~~~:~~:,~~~~~~~~:~~:~~~~:~~~,:~~:~~~~~ 

a**ruanuarcxz*uar.x?s*~>~zxzuuuuuu*zu FHWA CULVERT ANALYSIS ~ ; ~ : C ~ : ~ ~ : ~ ~ ~ : ~ : ~ ~ V ~ ~ : ~ ~ U U ~ U ~ : ~ ~ ~ ~ ~ ~ ; ~ ~ ; ~ ~ ~ ~ : S ~ ~ ~ ~ ~ ~ : ~ ~ S  

n*>:<**U""XI******~*~,**>x~:~~:c>*~:#~ HY-8. VERSION 4 .0  : ~ ~ U U ~ ~ ~ ~ ~ ; I * : ~ ~ I I ~ : ~ U I ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ : ~ , ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ , ~ : : ~ ~ ~  ..- 
~ ~ ~ i u ~ . : . ~ : . i ~ ~ ~ : ~ 2 ~ c ~ : c ~ ~ ~ ~ x ~ ~ ~ : ~ ~ ~ ~ x ~ ~ ~ i ~ : ~ * i l ~ i l i l i l i l i l i l ~ i l i l i l i l ~ ~ ~ I I : ~ ~ i l i l ~ 1 ~ ~ 1 ~ 1 : 1 1 : 1 1 : s ~ ~ ~ , ; ~ ~ ~ , : ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ , , ~ l i :  lililili :lili:lilili,,li:li,:,,: lilililili,: c , ~ , ~ ~ ,  :li,: lilililili,li<A ; !T, A! '  . . ! \ 

I '\.-.'...' 
c,!iv?<- 3'i ien,vkc C '~ . \ \ i eF - i  

I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I " ................................................................................. 
i, r .. 1 L / INLET OUTLET CULVERT I BARRELS I !. , t  ,< v... '., \+,%i 5 

/ V / ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 1 
I # I (FT) (FT) (FT)  I MATERIAL (FT) (FT) n TYPE I I ~...............~...~~~......~........1..11.1111111.1111111....1.............~~ 

I 1 l1266.00 1265.67 40 .00  1 3 RCB 12 .00  8 . 0 0  ,012 CONVENTIONAL/ 

1 2 1  I I 

**~:'****U**~:~*~~I~*~~~~i~iii*'**~XXX****niiiII~'~~~:~*>:c~:~**~:~~*>~~~~:cIIIIII;c*~~~:ciiii*~~~I~ix~*~~~~~>:'**(*(>:,*('*(**(',I~:~,xx~<<>:~*>~ 

FILE: BOSLYOLV CULVERT HEADWATER ELEVATION (FT) DATE: 06-03-1993 

DISCHARGE 1 2 3 4 5 6 ROADWAY 
0 1266.00 0.00 0.00 0.00 0 . 0 0  0 . 0 0  1281.00 

225 1267.63 0.00 0 . 0 0  0.00 0.00 0.00 1282.51 
0.00 0 . 0 0  0 . 0 0  0.00 0.00 1283.39 ::: ;:::::: 0 . 0 0  0 . 0 0  0 . 0 0  0.00 0.00 1284.13 

898 1270.10 0 . 0 0  0.00 0 .00  0.00 0.00 1284.79 

1123 1270.78 0 . 0 0  0.00 0 . 0 0  0.00 0.00 1285.40 

1347 1271.40 0 . 0 0  0.00 0 . 0 0  0.00 0.00 1285.97 

1572 1271.99 0 . 0 0  0.00 0 . 0 0  0.00 0 . 0 0  1286.51 

1796 1272.56 0 . 0 0  0.00 0.00 0.00 0 . 0 0  1287.01 

2021 1273.11 0.00 0.00 0.00 0.00 0 . 0 0  1287.49 

2245 1273.66 0.00 0 . 0 0  0.00 0 . 0 0  0.00 1287.95 

6062 1288.17 0 . 0 0  0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0 0  

The above 4 and HW are for a po in t  above t he  roadway. 
"Y~*'X'~~:~**2:~x~~~x~~:~~~~:~~~~~~~~:cI~UI~i(~*~~x~*~x~:c***~'*I'*~~~:~~:~~~~:~~:~~~%*~:~~:c*~'i'*~iiiiii~~~~~I~~**(*(*(;*(*(:*(*(*(*(:*(*(*(*(*(:*(*(*(*(*(*('*(%*(*(ii'*~**(*(~~i'~<~~~:~ 



FILE DATE: 06--03-1993 ~ , ,  : 

;: 1 1 ~ ~ -  09:01:17 FILE NAME: BOSLYOLV I .,"@, . .. .. . ~ ~ 

*~*.,*ll".~~Y.I***~~*~:~2,UU:,Ui(i(i(~c2>~~V*~~:~*>:~~II:~~~~~>x~~~~~:c2YR~:~~:c,~~~,,~,>~<i(i(,*,:<,:c,;c,ii:~~>x,:~,:'~c~<~~>:<,:,,:~9,ii~~>:~*~:~~~~'>:< 

PcKFORMANCE CURVE FOR CULVERT K 1 - 3 ( 12 BY 8 ) RCB 

0 ~ s .  HEAD- INLET OUTLET 

I 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAI WTLET TAILWATER ' 1 r 4- A 

F L W  ELEV. DEPTti OEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH '!.. :LA \ u t2 Y 

I 
, U v z & . / L  c,, C 

( f  ( f t )  ( f t )  ( f t )  'F4> ( f t )  (ft) ( f p s )  ( f t )  ( f p s )  ( i t) 
2 ., 

****Y,~~~YU.*\~~~"~,~>IIXXII,*)X~*XIXIXII*)XX****UU:~*,~A~UUXXXX~'*~**~"~"~'~~~:~:~:~:~::~~~**YYY~*>:<>%~~>*UU,UU~,UU:UUU**UU,:,UU%*~'*~~~~~~~>~ 

0 1266.00 0 . 0 0  0 . 0 0  0-NF 0.00 0 .00  0 .00  0 . 0 0  0.00 0 . 0 0  

225 1267.63 1.63 1 . 6 3  1-S2n 0 . 7 0  1 .07  7.72 0.81 5 .70  0.94 

449 1268.58 2 . 5 8  2 .58  1-S2n 1.11 1.6'3 9 . 4 0  1 . 3 3  7 .38  1 .42  

674 1269.38 3 .38  3.38 1-S2n 1 . 4 6  2.22 10.52 1.78 8 .56  1.80 

I 
898 1270 .10  4 .10  4 .10  1-S2n 1.78 2.69 11.39 2.19 9 .48  2.14 

1123 1270.78 4.78 4.78 1-S2n 2.06 3.12 12.12 2.57 10.26 2.44 
I 

1347 1271.40 5.40 5 .40  1-S2n 2.34 3 .52  12.74 2.94 10.93 2.71 

1572 1271.99 5.99 5.99 1-S2n 2.59 3.91 13.30 3 .28  11.52 2.97 

1796 1272.56 6.56 6 .56  1-S2n 2 .84  4.27 13.81 3.61 12.06 3.21 

2021 1273.11 7.11 7.11 1-S2n 3.09 4.62 14.27 3.93 12.54 3.44 

2245 1273.66 7 .66  7 .66  l - S 2 n  3.33 4.95 14.70 4.24 12 .99  3.65 
,:',x,:'>%******I.*IX*.~>I*~~*>:~~~2~>**~:~~:~*2.i.iII>IIIII*U:~~~~*>x>I*1****i*iII,Iiiiiiiiiiiii*iiiiii:~>ii<cXXXX*~t*66**6~~~~,I111*1**i*i**U,UU~~~~ 

E l .  ,"let f a c e  invert 1266.00 f t  E l .  o u t l e t  i n v e r t  1265.67 ft 

E l .  i n l e t  t h r o a t  i n v e r t  0 .00 f t  E l .  i n l e t  crest 0.00 ft 
~~Y2:~u~~:~*~I~~~~~x~1iiiiiiiiiiiiiixiiiiiiiiU-.~~~**~~~~~~~~u*x~~~:c~i~~~iiii~~~nnnnnn:nnnnnn*~:~~~~:~~:~~~~sx~uuuuuuUUuU~~~~:~~xx~*~nnnnnnnnnnnnnnnnn 

INLET 

INLET 

STATION (FT) 

ELEVATION (FT) 

OUTLET STATION (Fr) 40.00 

OUTLET ELEVATION (FT) 1265.67 

NUMBER OF BARRELS 3 

SLOPE (V-FT/H-FT) 0.0082 

CULVERT LENGTH ALONG SLOPE (FT) 40.00 

*>***a CULVERT DATA SUMMARY "*'*.~''~<:'"U'::s*"~'*U:<*>:<~%x~*c>I(I(>>x>~~ 

BARREL SHAPE BOX 

BARREL SPAN 12 .00  FT 

BARREL RISE 8.00 FT 

BARREL MATERIAL CONCRETE 

BARREL MANNING'S N 0.012 

INLET TYPE CONVENTIONAL 

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 

INLET DEPRESSION NONE 



-*U*Y.* REGULAR CHANNEL CROSS SECTION **i"'C*"U""I*>**""" 

80TIMl  WIDTH (FT) 40.00 

SIDE SLOPE H/V ( X : l )  2.0 

CHANNEL SLOPE V/H (F I /FT)  0.008 

MANNING'S N ( .01-0.1)  0 .022  

CHANNEL INVERT ELEVATION ( F l )  1265.67 

CULVERT NO. l  OUTLET INVERT ELEVATION 1265.67 FT 

"*"""" UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEI 

FLOW 

(CFS) 
0.00 

224.50 

449.00 

673.50 

898.00 

1122.50 

1347.00 

1571.50 

W.S.E. FROUOE 

(FT) NUMBER 

1265.67 0,000 

1266.61 1.036 

1267.09 1.091 

1267.47 1.122 

1267.81 1.142 

1268.11 1.157 

1268.38 1.169 

1268.64 1.178 

1268.88 1.186 

1269.11 1.193 

1269.32 1.198 

DEPTH VEL. SHEAR 

(FT) (FPS) (PSF) 
0.00 0 . 0 0  0 . 0 0  

0 .94  5.70 0 .49  

1 .42  7.38 0 .74  

1 .80  8.56 0 .94  

2.14 9.48 1 .11  

2.44 10.26 1.26 

2.71 10 .93  1.41 

2.97 11 .52  1 . 5 4  

3.21 12 .06  1 .66  

3 .44  12.54 1 .78  

3.65 12 .99  1.89 

ROADWAY SURFACE PAVED 

EMBANKMENT TOP WIDTH (FT) 40.00 

CREST LENGTH (FT) 40.00 

OVERTOPPING CREST ELEVATION (FT) 1281.00 
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TRRPEZOIDRL CHRNNEL ANRLYSIS t- .. 

STRNDRRD STEP WRTER SURFRCE PROFILE 
June 16, 1333 

\ lp+& ' B> :'? l t lL? <:g'!.:?iq!,/\ & ";-TO .---.------------------------------------------.-.---.---.-.-------- -------.--------------------------.-.-.-.----.-.-.-.-.---.---------- 
~ICA... 

, , 
4 v e . m ~  s~bi..~~\--'~, ! 

PRffiRAM INPUT DRTR: C D E S C R ~ P T ~ D N  VRLUE .-y 1 ,gv3 g. n.0, i.y 5 !' & 

Flow Rate (cubic. feet oer second).. ..................... 2245.0 
Channel Rottw S1c.a~ (feet oer foot) .................... 0.0083 PY? ' of- 7 
M;lrr,inp's Roughress Ccefficient (rrvalue) ............... 0.0220 
Channel Side Slope - Left Side (horizontal/~/erticall... . 2. 00 
Chanrel Side Slow - Right Side (horizc~r~tal/\iertical). .. 2.00 
Channel Rottwfl Uidth ( fee t )  ............................. 40.0 
Chanrel Flew-Line Elevation a t  Starting Statlon ( fee t ) . .  12E6.00 

, , : ; L $ 3  0- ? - 3  3.,4 j Water Surface Elevation at Starting Station (feet)...... 1273.66 ~ .. & 
Starting Channel Station (feet). ........................ 11440.(a 

3 r 8 . 8  : 0 1 ; " '  41.' 

PROGRAM RESULTS: 
DESCRI PTlON 

Normal Death (feet)  ..................................... 3.65 
.................................. Critical Death (feet) .  4.27 

Station Flcrwline ffi Elev. Depth Flcw krea Vel Velocity EGL Slooe 
( f t )  i f t )  ( f t )  ( f t )  (5q f t )  (fus) Head(ft) ( f t l f t )  

TRAPEZOIDRL CHRNNEL RNRLYSIS COMPUTER PRDGRRM, Version 1.1 (c) 1986 
kadson b Rs50ciates3 lnc., 7015 W. Tidwell. H07. tic~uston. TX RQ2 
(713) 835-8322. R inanual with e ~ u a t i o m  6 flow chart i s  available. 



TRRPEZDIDHL CHRHNEL FlNMYSIS 
STRNDRRD STEP WRTER SLiRFRCE PROFILE 

June 18. 1993 

PRDGMM INPUT DATR: 
DESCRIPTION VRLiiE 

Flcw Rate (cubic feet uer iecond) ....................... 2245, (I 
Cham-&el 6ottc-n Sloue (feet per foeti .................... 0. 00 37 

.............. Mar~r,inn's Rou~hriess Coeff i c i ~ n t  (0-vaiur). i.i.iI220 
Channel S ~ d e  Slow - Left Side !horizontal/vertical)... . 2.00 
Charrrel S ~ d e  S l n ~ e  - Right Side lhc~r i~or~ ta l lve r t~ca l ) .  .. 2. <<I 

Channel Bottm Width ifeet). ............................ 40. il 
Charire1 Flcwiirbe Elevation at Stact~ng Station ( fee t ) . .  l2E.6.83 
Water Surface Elevation at Starting Station ( f e ~ t  1.. .... 1273.57 
Startino Chxrinel Stat ion (feet) .  ........................ 1354<1.0(1 

PRDGRRN RESULTS: 
DESCRIPTION 

Nurioal Deuth (feet) ..................................... 4. M 
................................... C r i t ~ c a l  Deoth ( fee t )  4.27 

Station Flcvrline US Elev. Deoth Flc-w R~ea Vel Veioc~tv EGL Slooe 

TRRPEZOIORL CHANNEL ANALYSIS COMPUTER PROGRRM. Version 1. i (c)  1366 
Dc,dsal.l S R55ceiate5, Inc.. 7015 W, Tidwell, t107. Hourtoti, TX 77092 
(7133 835-8322. R manual with eauations 8 flow rhart is avaiiable. 



.. - ..................... ii,x; Site :c~;:: *s?t 2 ~ i  ~ s c ~ I , & . .  
Er,ar.nel 2o?.ti.;o 5 i ~ s e  i iep:  o e i  fc~ot ;  .................... 

. . . . .  
~ a i i , i F , c  5 R ~ , ~ ~ ~ ~ ~ ~ ~  , s..~rr ..+h~..:.... i a i a e i i i  !.. iit-i3l?iri. .  .....,....I.. 
cb ,x<,y,e 1 3ide 5 . ~  c,ge . LF2 ,<..& !kc- .... i7,-.:*-' 

w.. -. ,,,.r.L,,,~d!!~,wtl~2ali.:.. 
;,i%,niel ..... S i g r  f:~.3p . "&t. 'Side i:i.ji*i:ui,$aii,;er::cali ... 

. . . . . .  
Chawei %oiic:w d l a t n  i:eei:.. ........................... 

;ir ;;cI2 Elwa;18:,<: at ;'- 3~*r<.,F!n 2 * < . > 4 2 r I  : , ee \  . . . .  ' 7  - * -  - -  "--- 

jia'er Suiace  E:rration a t  j t x t i n q  Sfatiiri iieei). ..... 
a :  f e e t ' ,  ......................... 

:, > ( il -. - . .  - . . . . .  
L,. 2" : 8 L ..w , \ .  

'261.52 3 . 8  ii. 226 0.0iiQ48i: 
239.84 " ;,.'?6,3 (i.';.o.is;8 

4.:;5 (i, 5?2 ii . "(!(,q?Q . I_ .l* 

133, :H c 1 ;  - '  C. 383 O. OiilCjl 
, . c " .- ,-.,. ...I i. A< ;.!, 473 i; ........ n-it L .$ : : ;  -,-, 
$ < >  -, 
. ,  sk 5 . ~ 3  <:,s?z fi,[!~:~~~~::; 
7 >. 7 ; i o  r, E,, 5; <;;, 7?2 :-' ,-,')-,-,.<, . , !?..C, ~ 



TRRPEZOIDR CHRNNEL RNRiYSIS 
STRNDRRD STEP WRTER SURFXE PROFILE 

June 7. !'393 

PROGRRM INPUT IHITR: 
DESCRlPTION VRLUE 

Flw Rate (cubic feet per secund). ...................... 737.0 
Channel Bottcan Slope (feet per fuot) .................... 0. 004: , o LI Li '8 
Narining's Roughrbess Coefficient !n-value) ............... i!. o ? ~ < I ~  
Channel Side Slope - Left Side (hot~i;ontaiivertieal)... . .- 2. 00 
Chanrel Side Slope - Rioht Side (horizc~r~talivertical).. . a 

............................. Channel Bottom Width (feet) &-~ 40 0 
Channel Flow-Line Elevation at Starting Station (feet). . 1275.40 , i I , . ! : :  5/<",(/ o,/ [>;;,('<( c . , , f h  
Water Surface Elevation at Starting Stdtiun (feeti . .  .... 1276.m 
Starting Channel Stat ion !feet). ........................ 12630. Oi! 

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

PRDGRAM RESULTS: 
DESCRIPTION VRLUE 

b i a a l  De~th (feet) ..................................... ?.7? 
Critical Deoth (feet). .................................. 2.57 

, !Lvi. Station Flowlire WS Elev. Depth Flcw Rrea Vel Velocity EGL Slope 1) 317 >r ( f t )  ( f t l  ( f t )  ( f t l  (5s f t )  (fps) Head(ft) ( f t i f t )  

TRAPEZOIDRL CHRNNEL RNRLYSIS COMPLITER PROGRRM, Vercion I. 1 L C )  1386 
bdson b llsscriates, Ire.! 7015 W. Tidwell, %1071 buston, TX 77011;' 
(713) 895-8322. R tfianuai uith equations B flow chat-t is available. 



?himal De9t.h i feel !. .................................... ?, (;2 a ................................... . -- Cril:cai Ueoth i f p e t !  :, :A 
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APPENDIX C 

IMPROVEMENTS TO TUTHILL DIKE WASH 

(Alternative No. 1) 

Summary Notes 

Cost Estimate 

Concept Design Plan and Profile Figures 

Hydraulic Calculation Sheets 

HEC-2 Model (TUTI .H2I) 

HEC-2 Model (TUT2.H21) 

Retention Basin Analysis 



SUMMARY NOTES 



SUMMARY NOTES 

Concept Design for Tuthill Dike Improvement 

1. In general, the concept design for improving Tuthill Dike Wash is to construct a 

concrete lined channel from White Tanks Structure No. 4 upstream to Caterpillar 

Wash and improve the existing earthen channel from Caterpillar Wash upstream 

to Caterpillar Dike Wash. These improvements will provide conveyance for the 

100-year flood without the need to raise Tuthill Dike. 

2. The major flooding problem associated with Tuthill Dike Wash is the crossing at 

1-10, The existing box culvert is inadequate to pass the 100-year flood. The 

result is overtopping of the dike which causes breakout flows to the east. The 

solution to this problem presented in the concept design is to utilize the existing 

online retention basin at McDowell Road as an offline retention basin to reduce 

the peak discharge down to the capacity of the existing box culverts under 1-10 

which is 4000 cfs. The existing retention basin, however, will have to be 

enlarged from its existing capacity of 161 ac-ft to 334 ac-ft. 

3. With the above described improvements, Tuthill Dike will not have to be raised 

except for a short reach, approximately 600 feet long, upstream of 1-10, The 

purpose of raising the dike in this location is to provide the FEMA minimum of 4 

feet of freeboard upstream of bridges and culverts. 



COST ESTIMATE 



TUTHILL DIKE WASH 
COST ESTIMATE SHEET 

UNIT 
PRICE 

$ 3  

$22 

$ 18,600 

$48,500 

$87,600 

$73,100 

$82,500 

$59,800 

DESCRIPTION ESTIMATED 
QUANTITY 

854,630 

176,114 

1 

1 

1 

1 

1 

1 

COST 

$2,563,900 

$3,874,500 

$ 18,600 

$48,500 

$87,600 

$73,100 

$82,500 

$59,800 

1 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

UNIT 

C.Y. 

S.Y. 

EA. 

EA. 

EA. 

EA. 

EA. 

EA. 

$6,808,500 

$1,702,100 

$8,510,600 

$940,900 

$9,451,500 

Channel Excavation 

Channel Lining 

5' drop structure at sta. 67 + 90 

5' drop structure at sta. 75 + 05 

5' drop structure at sta. 166 + 20 

3.5' drop structure at sta. 
196 + 60 

4.5' drop structure at sta. 
211 + 50 

5.' drop structure at sta. 226 + 45 

Estimated Construction Cost 

Contingencies (25%) 

Total Construction Cost 

8. 

GRAND TOTAL 

R.O.W. $.I5 6,272,640 S.F. 



CONCEPT DESIGN 

PLAN AND PROFILE FIGURES 









HYDRAULIC CALCULATION SHEETS 

Includes: . Trapezoidal Channel Analysis . Culvert Analysis . An output summary for the HEC - 2 files 
TUTI .H21 and TUT2.H21 (Included 
within this appendix) 



*tX******XXf,i****ki*+XtXtX*****XXHX* 

HEC-2 DATER SUFGRCE PRMILES 
1-tw 3u w ~ ; L  

Version 4.6.2; May 1331 (it-e H E <  -i Fi'/e r u ~  1.  H 1 1  ~ ; / -C ;M / h l ' c  c ~ / ~ / ~ ~ ' ~ L * ' Z )  
* * * I * * * * * * I I ~ I * * Z ~ * X * X * * ~ * * * X t X * X ~ ~  

NOTE- RSTERISK (*I RT LEFT OF CROSS-SECTION I\VMHER INDICRTES MESSRGE I N  SLJNNARY OF ERROFiS LIST 

TUTHILL DIKE UASH - WRSH 

SLlMMRRY PRINTOLIT 

3 i& SECNU 

5613 1.067 

53bO i.012 

4 6 4 0  .317 

Y 1 4 0  .8?3 

fa5 .721; 

3345 .634 

7-850 ,540 

z i y o  ,415 

CWSEL 

1082. 78 

1073.58 

1074. 12 

1068.68 

1065.10 

lCl61.06 

1057.08 

1051.76 

STCHL STMH EN@:? 

9955.00 10045. oo 10033.35 

'3955. (10 10045. (#:I 1<l033~ 35 

9955.00 10045.00 10033.35 

9355.0(1 10045.00 10iiJ3. 36 

3955.00 10045.00 10034; 14 

3955.00 10045.00 10034. 12 

9'355.00 1<l@45. 11ii 1[1(134, 12 

9355. (Id i(i(i45. 00 1<1(124. 12 

IJIFHSX TUFIWII, WPTH 

0 66.70 4.18 

-3.20 66.70 4.18 

-5.46 66.70 4.17 

-5.44 66.72 4.18 

-. 33 68.23 4.56 

-4.04 68.23 4.56 

-3.98 68.25 4.56 

4.55 

ELMIiJ 1OXKS VCH 

1078.60 103.19 16.42 

1075.40 109.19 16.42 

1069.95 103.15 16.42 

1064.50 108.73 16.40 

1060.52 79.83 14.73 

1056.50 80.68 14.85 

()'" " 
JC. JC 80.43 14.83 

i04;.?i 8fi.57 14.84 



CURRENT DRTE: 11-21-1994 
CURRWl TIME: Z:00:37 

F I L E  DRTE: 08-24-1994 
FILE NRME: TUSI10 

CULVERT SHRPE, MTERIRL, INLET 

BRRRELS 
SHRPE SPRN RISE NRNNING INLET 
MRTERIRL (FT) (FT) n TYPE 
4 RCR 10.00 8.N ,012 CONVENTIONR 

SITE DRTR 

2iSCHRiiGE ! 2 3 4 = 
0 i0~1.10  0.00 (1. (0 0. (10 o.00 

40@ 1083.26 @.00 0.00 0.110 0.00 
8@0 1C154.53 0. 00 (1, il0 0. W 0.00 

1200 i085.63 <I. 00 0. 00 0.00 0. (ti1 

1600 1086.66 0.00 0. it0 0.00 (1.00 
.57.,3 0, iiii c1.00 (I. 0@ [I. iiil 

1088.5: 0. <I@ 0. [I@ (1.00 0. il1) 

ee00 1989. so 0.00 0.00 o.00 0. 00 
-. . . 
I 1090. 4; c1.00 (1. CIO 0. (0 0.00 
2600 1091.43 1). 00 0, !)(I 0, 0(1 0.03 
aiio(l 1092.47 0.00 O.O@ (1. 0. OU 
b4i'i.l 1 11!0. 34 0. (10 (1.90 0, (10 O.30 

Ti- . . .. .. . 
i t r  auuve 13 an6 tili aye fol- a wirit. above -tie .roadway. 

1 
2 

3 
4 

iFT) IFT) (FT) 
108!,1(l 1078.60 227.01 

5 I 
6 j 



CURRENT WTE: 11-21-1934 
CURRENT TIME: Z:00:37 

F I L E  WTE: 05-24-1334 
F I L E  NAME: TUTIlO 

PERFORMEE CURVE FOR CULVERT # 1 - 4 ( 10 BY 8 ) RCB 

DIS- HERD- INLET OUTLET 
MRREE WRTER WNTROL WNTROL FLW NoRMRL CRITICRL OUTLET TRILVRTER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c f5 )  ( f t )  ( f t )  l f t )  (F4) ( f t )  ( f t )  ( ~ D s )  ( f t )  ( f ~ 5 )  i f t) 

ii 1051.10 0. (0 0.00 O-NF 0.00 0.00 0.00 0.00 (1.00 0.00 
400 1053.26 2.16 Z. 16 1-S2n 0.30 1.46 10.82 0.92 7.17 1.07 
800 1054.53 3.43 3.43 l-S?O 1.41 2.32 lS.40 1.49 9.30 1.62 

1200 1085.63 4.53 4.53 1-S2n 1.86 3.04 14.96 2. 01 10.79 ?.[I6 
16(0 1056.66 5.55 5.56 1-S2n 2.27 3.68 16.10 2.48 11.37 2.44 
2000 1087.63 6.53 6.53 1-Sen 2.65 4.28 17.01 2.34 12.96 2.78 
24W 1088.57 7.47 7.47 i - ~ i ,  3.0; 4 . ~ 3  17,78 3.37 u . a i  3.95 
2600 1089.50 8.40 8,40 5-S2n 3.37 5.35 18.44 3.80 14.57 3.38 
330 1030.45 4.35 9.35 5-S2n 3. i i  5.85 19.i14 4.20 15.26 3.66 
36W 1031.43 10.33 10.33 5-Sin 4.04 6.33 19.57 4.60 15.88 3.?2 
40(1(1 1032.47 w 1 1 . 3 7  5-S2n 4.36 6.79 20.06 4.19 16.46 4.17 

t l o B I ~ l 0  = l O Y 2 . 4 ?  

El. i n l e t  f a c e  i n v e r t  1051.lil ft E l ,  n u t l e t  i n v e r t  1079.60 ft 
El. i n l e t  t h p o a t  i n v e r t  0.00 ft E l .  i n l e t  c r e s t  0.00 ft 

it*** SITE DfiTR ***** LULVERT INVERT *xxx*xxx*ar-xxx 
INLET STRTION (FT) 0.00 - 5 8 1 6 0  
INLET ELEVRTION (FTi 1081.1 = lo$ I , lQ 
JUTLET STRTION (FT) * ~ 7 . i i 0  = 5 6+33 
OUTLET EiEVRTlON iFI! 1078.60 = lo?fi.6" 
NLlMRER OF HRRRELS 4 
SLOPE (V-FT/H-FT! 0.01 10 
CULVERT LENGTH RLOKG SLOPE (FT! ?27. 01 

i i * s *  CLlLtVERT DQTR SUMMRW +ar*+*rxxrrriiixri,ii+t*i 
BRRREL SHRPi BOX 
SQRitEL SPRN l(1.00 Fl 
SRRREL RISE 8.00 FT 
BRRREL MRTERIRL CDNCRESE 
SRRREL MRt4HING'S N ii. 012 
INLET TYPE CONVENSI DNAL 
IkiLET EDGE RKD WILL :: i BEVEL. (45 DEE. FLtiREl 
1Ni.E.i E P ~ i C S I f l ~ i  N34E 



CURRENT IKITE: 11-21-1994 
CURRENT TINE: 22:00:37 

FILE DGTE: 03-24-1994 
FILE ERME: TUTIlO 

TRILWRTER 

H H H *  REGULRR aflWML CROSS SECTION r ra*x l . x fx r t r x fx r  
HlTTOM WIDTH (FT) 50.W 
SIDE SLOPE HIV iX:l) 2.0 
CHRNNEL SLOPE V/H (FTIFTI 0.011 
IrMING'S N 1.01-0.1) 0. i W  
CHRNNE; INVERT ELEVRTIUN (FTI 1078.60 
CULVERT tU.1 OUTLET INVERT ELEVRTION 1078.60 FT 

*xxxx*t  UNIFORM FLOU RRTING CURVE FOR DOWNSTREGM CHRNNEL 

W. S. E. FRDUDE 
(FT? NUP,RER 

1075.60 0.000 
1073.67 1.222 
11130.2 1.283 
1080.66 I. 326 
1081.04 1.351 
1091.38 1.370 
1091. 63 :. 384 
1081.98 1.336 
1082.LS 1.506 

=.-, 
, a  1.414 

i082.77 1.421 

DEPTH 
i,FTI 
g, (lib 

1.07 
1.62 
2.66 
2.44 
2.78 
3.03 
3.38 
2.66 
; $? -. ... 
4.17 

SHEAR 
(?SF1 

(I. 00 
0. 73 
1.11 
1.41 
1.67 
1.31 
'2. 1: 
2.32 
2.51 
2. 69 
2 8 6  

-- ROGOWGY CiVEXTDPPlNG DRTR 

li:;RDh'CiY 9 i l FEE  PAVED 
EMBRN%NE#T TOP U!DTH IFTI 230.00 
ERECT LEZNh (FTi  500. 00 
OVERT0:'PIHG CiiEST ELEVATION (FTi  1037.50 



TRRPEZOIDRL CHRNML RNRLYSIS 
STRNDRRD STEP WRTER SURFRCE PROFILE 

DecernSei. 0 ,  1994 

PRllGRRM INPUT DRTR: 
DESCRI PTIDN 

....................... Floil Rate (cubic feet oer second) 
.................... Charmel Bottom Slnoe (feet  ow. foot) 

Msnning's Rocnuuhness Coefficient in-value) ............... 
... Charnel Side Slave - L.eft Side (hor.izontal/vet-tical). 

Channel Side Slooe - Right Side (hori;ont.a!/vertical)..~ 
Channel Rottoin blidtli (feet 1.. ........................... 
Channel Flbw-Line Elevatir~ri a t  Startino Statiorc ! ieet i . .  
klatet- S~irface Ei~vation at Starting Station ifeet) ...... 
Startinq Charire1 Static((, (feet)  ......................... 

PRDGRRN RESULTS: 
DESCR!PTION 

,,:.: . - 
, .L/ 8 + LJir 

Normal Deoth ( fee t ) .  7 3 .-. 
-0 .  :I: .................................... 

J$J /b  - 585[1,$ 1081. 10 [(1CJ,?.47 11.37 527.0: 4.84 CI.265 C,2Gi.!l:!G 

I , 11 8 - 59(i(1,(J :021. 22 1092, 46 1:. 1: 8!>5, Tc 4. 6' :O " ..,. 7" >ri. :- ;.l>i..?>,; 

60(10,(i !{1.@1. 86 1092. 45 11). 5i; 7.3 ,  7 5. 3; (!.1+27 C. 9(I:l+O:, 
1 ' 1  5 L  - 6(13(),fi !(i32,;'3 !(192.4: l(1, 1;) 7 5,s: $,l,89 $,$C<1;72 

62<10.0 108:" 94 1M2.40 3, 46 552.25 6, 13 0.5% C!, (KYlIE,??. 
Ihj ' 5  i092.36 8.78 92.gC 6.75 $,?(I7 I~ IZB - ;ja,,o , . . :z .~,  

$40$.<1 iP%4.(l? lCi92.32 8.31 5 .  ... 7 . 2  0.8!<! 
6:(~:1.0 :(igii,~.: !$:1p,?8 7.72 . : 5  3,) 7, 92 "97s 
65OO.0 i985.10 1092.21 7 ; 456,7.;! 8.76 !.,?c$: 

1 ~ ~ 6 0  - &50,0 !<,&5,37 li.92, ii; 6.  79 ; ( 3 ,  ' 1.a.2J .'7' 

67011.0 :(lB:. 64 i i:??:, if:; 5. 46 4;16.60 9. $4 :.f;ijt 
11283 - 6793.9 !;@<,, 1:. 1(191.".i 5.3 .:::,E.~.: :; ,z,!  :,,23:+ 

, i ........................................................................... ............................................................................................ 
D O  p .  , , ; < ; , 

. . 
:ti.uL}icreDc!sor & f i isc~iaies.  i.fV:.. :8.:1:. b;, 7!d;.;@',.!3 t : i j i :  !+,?:;ST<:,?,, 

7 5 ,  : , , , , ,  ; ':or c.z:f 



TRRPEZOIDRL CHRNNEL RNiiiYSiS 
STANDRRO STEii URTER SURFACE PROFILE 

Decetflbw- 20. 1394 

PRCIGRRM INPUT DRTR: 
DESCRIPTiCit; 

Fluw bate Icuhii- feet om. secwnd! ....................... 
Channel Bottom Slooe (feet  ow f oo t ! .  ................... 

............. M$iiiiinn'r R~Qiluh~55 Cosf firien: in-valuei.. 
Channel Side Slooe - Left Side ch~~t-i;ontallvertical). ... 
C:i~iiiiel 'side Slope - Ri&t 3 d e  iil,:ri-zoritil fverticall: .. 
Charinel Rcttom Width (fie*). ............................ 
, ,;;,aicnel . FlowLii.le Elevaiin?. i-tai-tin~ 5tai.iccn ifeet!., 
Witpi- Stirface Elevat~on at ? t ip t ino  Stati-or, ife2t). ..... 
"+ ... A ; . . -  
31d1 b l r i k  Chxiti-I?! Stat ioc~ i iqei I . .  ....................... 

PRDGRRM RESULTS: 
-rr.r. ~ . L > ~ R : ? I  i ~ ;  v p L ~ ~  
......................................................................... 

Sormal Deoth ifeer! .................................. ... 5. ..... m 
Ci!kicd neoih ( ~ E E ' , ) .  .................................. 5.41 



TRRPEZOIDRL CHRNhFL RNRLYSIS 
NDRMUL DEPTH COMPUTRTION 

Dece~bei- ?O, 1994 

PROGRRM INWT DRTR: 
DEER1 PT ION 

~~ ~ 

Flow Rate [cubic feet per 5econd). ...................... 6110.0 
Charmei Bc~tttem Slope [feet. o ~ i '  foot). ................... 0.i)033 
Manning's Roi.~ghness Coeffici~ot (5-vaiue) () v,.:,.,? 

>,.iiJ ............... 
Channel Side Slaoe - Left Side (hot-izontall~iei~tirai).... 2, Oi; 
Chwrlel Side Siooe - Right Side (nc~ri:c~nta!lvertical!.. . 2.00 

............................ Channel Bnttwn Width [feet!. !60,i1 

P R ~ I ~ R R E  RESULTS: 
DE5CRI PT ION 

Normal Denth [feet) ..................................... 3. 32 
::ow Velocity (feet oer secwd).. .............. ..... .... 
Fg-oude Number (Flow i s  Sub-Critics:). ................... :I. E.46 .: Velucit!~ Head (feet) .................................... !. AT+ 

= k~ergv liiead i.feet). ......,....... .. ..................... d, ~2 

C~ass-Sections! Riea of Flu:# isriual-e feet) .............. 657.75 
' ? C  - -  too i.lidth rzf :iod (feet! ................................ . . ,. h 



THIS RUN EXECUTED 20DEC94 16:17:26 
X I * * ~ g ~ X X X X * X * X l t * Y & Z f X l i X f f * Y * X X C H * X  

HEC-2 MTER a F . K E  PrtWiLES H K - L  iurnw~l-8 o f  CL ruptrrr;hi~uL p r o f i l e  i r u L  
Version 4.6.:: Mav 1991 

~ ~ ~ I H H x H X H I X * ~ X X X H X X H - X I * X * X  
C5ee I f€(-?- F;[L 7 ~ ~ 2 ,  HLI .  w;t%;l~ hi5 appeh 4 1  

NOTE- RSTERISK la) RT LEFT OF CRCISS-SECTION M.~!IMEER INDICliTES ME55FIGE IN SUi4sFIRY CiF ERiliiRS LiST 

5 5ECNO Li CWSEL SSTR c-" -7,. ", I .  . EN'JST DIFbiSX 

,[11.1 /I!. !>!.I iG(155. (1; j45f5 ?.753 3(,![1.00 8 ?944,9? '?~.:<I,~Ic ' - .  ~ %I(! 

Xfq035 2.659 6110.00 1190.46 9540.56 9?3<1.011 1007il. 00 10i159. 42 -3 -.r L. Ad 

*1353g 2,563 61i0.00 1184.136 ?94?. 34 Tjg30.00 10070.00 1005i.66 -1. 15 

li1084.83 

iW85.01 

i<l<>85, 03 

. . . . r ,c  - -  
8 I l k ! " < ~  I!? . . . 

:ci;ie:, $3 

10085, i)? 

10085. il2 

!&:185. cz 

,>>\.Kd5. (.:I? 

. . - - c  - -  
t l l l l ~ d .  1)s ... 

TCiPWiD DEPTH 

110.03 2.51 

11a.84 4.71 

i 15.31 3.83 

. .. 1i5.26 -.. i ,v,; 

112.25 z;, , y:, L 

1E3.64 . ; .:, L. *L 

169 ,q . -. . . :. 2C.i 

!?(I. <I$ . L. =.-, .?1 

i ?- i' 
i,,.,~l. 

I iii 
L, &,,., 

.. . .. . . 
t >;, >,., :. =. 
., . .~  ..- i. J1 

i70, $2 2. 5 i  

;7;-) n.? :: c i  i. -2 

.7fi c*: 2,51 

.?., - -  ! I!), >.I< ?,Z! 

!'ii; 0' . . .. > '. 
i. li 



PROGRRM INWT IjRTR: 

ilESCRI PTION 

TRRPEZDIDRL CHMNEL MkXYSIS 
STRNDRRD STEP WRTER SURFRCE PRDFILE 

Decerabev 5, 13'34 

Flovr Rate (cubic feet De? 5~~0ndl . .  ..................... 
Channel Bottorfl Slooe ( f e ~ t  oer fact!. ............. .. ... 
Mbnninn's Raunhness Coefficient !n-value! ............... 
Charnel Side Slaoe - Left Side ihcrizoriiai:v~i-ticall..,. 
Channel S i d ~  Slooe - Right. Side ~ha i~ i io r~ ta i l ve r t i ca i~ , . .  
Channel Batto~+i Width (feet) .  ............................ 
Cha.i/.fel Flow-Line Elwat ioii at. St& i,!? Stat ioii (feet). , 
Nater Surface Elevatian at Startino Station (feet!. ,..,. 
Startii~u Cham~el Staticn (feet;. ........................ 

PR:16RilM *FS!LTS: 
DEX.21 PT!@N , ," , ,? ,qi.ii.r 
..................................................................... 

Normal 9eoth (feeil...... ............................. .; 2.63 
.. Ci-it~cal Deoth (feet!. .............. ... ... ... .... , . ~. , 1, q;; 



TRRPEZOiDRL CHRNNEL RNRLKIS 
STMWIPII STEP WRTEH SiiRiRCE PROFILE 

Decewhet. 5. 1994 

PAOGHW INPUT DRTR: 
DESLRI PT ION 

....................... Flow Hate (cubic feet. ow servfirl! 
Channel Bottom Slope (feet oer foot). ................... 

............. Fsfinino's Rcughnes~ ioeificient (it-vaiue!,. 
Chinnei Side Siooe - Lest Side iho?i;o?-~taliveiiical!. ... 
Channel Side Siooi: - h c h t  Side iiiorizoi~ta';lv~r-!.i~~a~.),,~ 
Channei B*:~ttoi$~ blidth ifeeti ............................. 
Channel Fl<w-iii-,e Eleiatioii .i stsr,i.tiip S\aii,?i, ( fec t j , .  
Wat~r- Sui-face Elevatic<i, a t  Si;a??.inq Staiioo (feeti..  .... 
Startino Ch%<ii!ei Stat ion (feet?.  ................,. .... 

PHiiCiRRM RESLILTS: 

Critical Deoth (feet? ................................... 1. 1: 



TRRPETDIDQL CHANNEL RNRLYSIS 
STWWRD STEP WRTER SURFACE PRMILE 

Decelflbet~ 5. 1914 

PROGFtRM INPiiT DRTR: 
DESC2I i lT IOtI 
~ ~ ~~~ ~ ~ -~~~ ~ ~ 

Flow Hate (cubic feet oer seemti) ....................... 
Channel Bottom Shoe (feet oer foiiti .................... 
t4anninu's Roughnesr Coef ficiertt in-vaii~e). .............. 
Charlnel Sine Slooe - Left Side (hat'izontal/verticai). ... 
,-b ... ,tatiiel Side S;cne - Rinht Side ihc~~izoil tal /vert ical) , . ,  
Chxitnel Botttm k!idth ( f r e t )  ............................. 
Chaniiwl Fl~ovi-Line Elevation a t  Sttictinq Station (feet) . .  
Ware-. Surface Elevatii~r~ at Stat-king Statinn ( f r e t i  ...... 
Staptinn Channel station ( fee t ) .  ........................ 

PFiOG2Kfi EStiLTS: 
DEXRl PT ID?: , . ./? ~RLUC 

Nnri!iiI o ~ ~ t h  ( fee t ) ,  .................................... 1,ClS 



TRRPEZOIDAL CHR4KL RNALYSiS 
STMJDRRD STEP WATER SURFRCE PROFILE 

Decernber 5. 19?4 

PRDGRRN INPUT DRTR: 
DESCRiPTlOEi 

Flow Rate (cubic feet o w  5ecwd) .............. ,...,.... 
Charnel Bottom Siooe (feet oer foot) .................... 
Mannino's Rounhness Cc>efficient (n-value) ............... 
Channel Side Slooe - Left Side , ~ u r ~ , ~ ~ r i t a i / v e r t i c a i ) ,  . . , 
Channel Side Slooe - Rinht Side lhoi.izontaii.i~rt:cali.;. 
Channel Bottcr~i Width lfeeti. ............................ 
Gianrel Flm-Line :ieviltlcf{i at Startinq Stat tori :feeti  .. 
Water Surface Eievation at Startinu Station ifeel) ,  ..... 
Startino Chxine?e Station (feeti ......................... 

PROGRAM E'jJLiS: - Woi-.ma1 Deoth (feet;.. ................................... 9.97 
Critical Drnth ifeel! .................................. 'I, 53 



TRRPEZOIDRL CHRNNEL RNRLYSIS 
STRNWRC STEP biRTER SURFRCE PROFILE 

Decei~ber 5, 1394 

PROiiRRIfi INPLlT DRTR: 
DPZfil P i  :ON 

Flc:cw Rate iczibic feet eel. secortdd) ....................... 
Chaigne! Rotroril Slooe ifeet oei- foat! .................... 
Eaiif~ing' s Soughness Ckeff icient. ii-r-value! ............... 
Chafine! SIC@ Siooe - Left Side iboi-izont.;l!v~tir-;:).... 
Chsiiiiei 5: .' . 'I - .L.E ziuoe - Ri@t Side ih~izantaiivertica!!.~.  

. . 
Channel Botto!fi iiidih (feeti ............................. 
Chwy3ri Flm-line Elevation at Stai%i.ino Station ( feet ) , .  
] / A  n*iei Sui-iace El~ratiofi  at Slirfing Station (feet)..... . 
c, ...+ ;..- 
x..dr,,rbu Ciia:ne; Statioil (feet) ......................... 

,T~. c ,  .+ stat tic;?, F; rw!:;.~ G'j  :!~\i. &pth :lo* Aies !)pi !)e!ocit;; :SL Sl,:,oe 
; < I . ,  , , <. : . C+ . ,. i i f i )  ( i t1 (so f k !  ifor) iieailcfii ( f t i f t j  

. 

3 , 7 2  4 , . - ..:, >,- - -  j?tj;.;,. .LLo,b!) !227.48 C.28 2F.6.64 5 . 3  1:1,43L, &(1!>763 
:5680;:' ;-,.>..- - -  

, '  , 1 . 8  1 S j . 7 7  4-63  0,328 0:(;<i&669 
; 3 5 1) k"J7 1 ti ;rz7, {ic , .>>, ,-,7 . , .., . ,,, $.'j; P33.40 4.81 0.355 (,.$!(l$33 , L 5 ,  2 , , 33.95 4.82 2; 2;; ......... n'ni8: 

1"giiii . J,... ..... I.'?& ..-.. %i ... !??B, 37 : 37 N3,&,9 4.80 C.356 (1,;,!;'0!]8 
+ I LL-, : , z , , ~  !-til .. . ..- , - , ?gj, 4,80 f i ,  .:58 (1, :;{iy354 

1230, 3; , ,  ~7 .:,,c;. , !? 4.m 0, ,356 O. ii:ii(i@ 
; .;T, =.:, q7 .. - - , , . , . , ,1-2.?9 4.80 C1 52, ::,<!0y296 
. ' ?1'3,73 4.89 <;, y,,, $,O!.(,(>Q; 
c i,:.:,2: n- ;! . -7 g 4.80 hj,,3sfi <, iv.:<+3?q 

y : .  ...... 
1?37,.;7 ' 3 . 2  7 ,  4, 8;) $, ~;52, 5: <il(>>,!(i 

L . J ,  9.. 

"-';q .... S ' .  ,L. '-- ? <  3 ..... j.. .. 
:,;2,7 76 
L..., 

4, &,) 0, ,?SP p ,:",-;qq 
i,'~, S- 3 5 , ~ ~  ; 0,;. cj,z:2, ! ; ~  o.tcic:~ . * .  . . . .  
, -, . : ~ . ~. 
, , . . A < , & ?  ', :; .;i . . , , 4 ,  ( 1  .:, i:'. -. .:;;i'.;1;5 



TRRPEZOIDRL CtiliANNEL RFIRLYSIS 
STRNDRRD STEP WRTER S!IF(FXE PROFILE 

Decer8b~i. 5. 1314 

PRDGR@l INPUT DRTR: 
DESCRIPTION 

Flaw Hate (cubic feet oer rerand) ....................... 
Channel Bntt018 Slooe ifeet BE? foot1 .................... 
i'knning's iiounhness Coeffici~nt in-vaiuei.. ............. 
Chsnnel Sioe Slwe - Left Side (horizor~tai:vertii'aii.. .. 
rb-. , ,dnr$el . Side Slc~oe - Right Side (6orizor~ta:ivprt icai I.. . 
Chiiinel Bottort~ blidth (feet) ............................. 
Charme! Flow-Li?ce Eievstioii at  Stai-tii!~ Statlor, ifeet) . .  
Water. Sur-face Elevation at. St*-fino Stadion Ifeeti.,.  ... 
'Startinn Gnamwl Stat ion (feet) .  ........................ 

DTZCRI PT IOIi , ,:-., I :- 
IriLdX 

-.------------.----- --- 
?<ori*ai Oeoth (feet) .  .................................... 8, 9s.) 
Critical Deot;> (feetr... ................................ 3.82 



TRAPEZOIDAL CHANNEL RI'IRLYSiS 
STAt4DRFtD STEP WATER SURFACE PROFILE 

December 5. 1134 

PROERRM INPUT DfiTA: 
DESCRi PTIION 

...................... F i w  Rate (cubic feet o w  5eco.d). 
Chanirei Bottotc! Siooe i f e e t  oer l o o t )  .................... 

............... i4s<ii<ing's Roughness Cnef f i c i e i ~ t  (is-vaius? 
.. Channel side Eiiooe - Left  Si<e iho-izoi-,tal!vertica!).. 

,-.ix:... Ei. .. , ; e Sione - 2ioh.i. S!di ihct i i20ntal /~ie)~ticai) .  
Chame! Bottom Width i f ~ e t i  ............................. 
... L&miiel F:ow-Lliie E!svatlon at Sr~rtini; j r l t i o r ,  ( feet?,.  

.... lirtei Swface E i w a t i m  at Slit-.:ii~ S i t i o n  l feet),, 
t .  ... *h... . .  
1 1 1 4  L dritiei S t a t i ~ i i  ( feet ) .  ........................ 

3iSigi pT IUji ?fiiiiE 
;.-----. -.------------ ----. .. -- -- - ------- 
Noimai Deoth ( fee t?  ..................................... A. i a =  ii 

::ritlcal Deoth (feet! ' - -  
i , l.ij ................................... 



TRRPEZOIDRL CHRNNEL RNRLYSIS 
STRNDFiRD STEP WRTER SilRFRCE PROFILE 

December 5. !??4 

PROGRRM INPUT DRTR: 
MSCRIPTION 

Flow Rate (cubic f e e t  aec secor,dl..... .................. 
Channel Bottum Sictoe ( f e e t  net- foot i .  ................... 
flartnino's Rounhnes~. Coef f i c i e i ~ b  (n-va!i;ei.. ............. 
Channel Side S ~ G D E  - Left $id: ihor izuntal iver t ical !  ..., 
Channel Side Sluoe - Right Side Ihoi-izonialherticai),,, 
Channel Botto~ti Midth ( f e e t )  ............................. 
Chanriel Flou-Line Elevat inn a t  S ta r t in?  S ta t ion  i f ee t i  .. 
blatw Stirface Elevation a: Stai'ting S ta t ion  ( f e e t ) . .  .... 
Star t inn Channel Sta t ion ( f e e t ) .  ........................ 

.. DESCRIPT!ON { 0. )nl.uE 
-----.-----------------------------.------------------------.---; - - .. 
Noraa! Deuth i feet i  ..................................... 1.26 
C-i t ica l  Peoth ( f e e t )  ............................*...... :, 06 

i?: 8 41 Stat ion Flitu!line US ;lev. Fl,:r* jiiri.t.2 ii?. 1 !lelr.city :EL S l ~ o ?  
(it! (it) ift:! !ft! (50 it! ( ~ D E )  Headi,ft! !:t!fti 

?!7.$* 5 L, ;S 0.52: 0,0!363 

?66,5(! 4.73 C: 347 fi. 006i6? 
573 LL.. 77 p.85 C.355 0.007241 
257.75 a. 8ii t,, 271 (! .. f i ~ ~ ~  ..., YLL 

257. 33 9 ,  Bij <)'J;l (,. !y,')l!j3 
2 5 7 . 9 ~  4.99 (!,:~1 (1.(8<1741: 

.... 3 7 . 9 1  A.83 .)._!/I !).9O:4;; 
257.72 a,% 0.37i 0, (!(,7414 
. - : 4. ,yj ~ .. 
' - i d .  7c !-), ,$ i <, zcp-;']~ 1 

, , ' ~ ~ L  ,>.. 
'"7 41' ;,, 3 ,:I, 27.T. a, ::jG-jb12 
L..., .... 
2:;. 53 4.89 (1. ;?> !js)73& 
.>:- 
LI(, ii ..@ p.2;1 (! . :-.,-:72 d!. /%L 

; ,  $7 4,@ 
... 
yr. . . .  ;: 84 A ,  ?;3 
. . .L1 -7 : - -  . . .  L 2 , .  i.;b 



HEC - 2 MODEL 
(TUTI .H21) 

FOR 

The supercritical reach between 1-10 
and the upstream end of White Tanks 
Structure No. 4 



PRGE i 

HEC-? WATER % W E E  PRBILES 

THIS RUN EXECUTED 23NOV34 16:01:48 

- .  . . 
i i  :].HIE TMKS / REUR FRIR RREA ORAINRGE MRSTER PLRN 
:<, 
:< iC10-YERH STORK EVENS FILE: TUil,H21 

~ t k u C h ~ - e  NO, 4 
7 -  

6; T J i t i I i L  DIKE GiRSH - WRSH "5" 
7 >. . ?  T , ,  P gsIa HERCti ;S DESIGNED RS R LINED CHRNNEL 

. T - ,  ., i,ilEIA INQ NINV ID IR STRT METRIC HVINS Q E E L  FB 

T? biPPDF IPLOT PRFVS XSECV XSECH Fbi RLLDC I& CtiN!M ITRRCE 

3 VRRIWLE LODES FOR SUMRRY PRINTOUT 

. . .... . ..... , ..,~!,.< !.i 9 boil ti.? -2, '2.8 * .~ , 
&<I 





PRGE 3 

SECNO DEPTH CWSEL CRlWS WSELK E6  HV HL OLffiS L-WIN( ELEV 
QLOB QCH QROR RLOB RCH RROB VOL TWR R-BRNK ELEV 
VLOB VCH VROR XNL XNCN XNR WTN ELMIN SSTR 

XLORR ITRIRL IDC ICONT CORRR TOPWID ENDST 

THE IXlWSTHEON END OF CULVERT AT 1-10 



PRGE 4 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BRNK ELEV 
QLOB K H  QROB RLOB RCH RROB VOL TWR R-WINK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTR 

$E XLEt XLCH XLOBR ITRIRL IDC I E W  COWR TDPUID W E T  

1645 INT SEE RDDED BY RRISING SEC 1 .  -.?35 FT RND KULTIPLYING W 1.000 

1645 IMT SEE RDDED PY RRlSING SEC 1 . 2  -,9?5 FT RND MilLTIPLYliblCi BY 1.000 

1645 It17 SEi RDiiED BY RfiISING SEC 1.03, -.%5 FT RND MIJLTIPLYING BY 1.000 



SECNO DEPTH CWSEL CRIWS WSELK EG HV tk DLOSS L-RRNK ELEV 
QLOR QCH UROR CILOB RCH RROB QOL TWR R-PRNK ELEV 
VLDB UGH VROB XNL XNCH XNR WTN ELMIN SSTR 

XLOBR ITRIRL IDC ICON1 CORRR TDPWIQ ENDST 

PRGE 5 



PRGE 6 

TH15 RUN EXECUTED 23NOV94 16:01:9 

HEC-2 WATER SURFRCE PROFILES 

Version 4.6.2; May 1391 
* * Y * * ~ * * X * X * * * X * X * h L * * * * H * * H X X * ~ ~ t  

MTE- RSTERISK i * l  RT LEFT OF CROSS-SECTION NUMBER INDICRTES MESSFIGE I N  SUMMARY OF ERWRS LIST 

TUTHILL DIKE WRSH - WRSH 

SDMMRRY PRINTOUT 

CWSEL 

108:'. 78 

1073.58 

1074.12 

1968.68 

1065.10 

1061.06 

1057.05 

8 .c iU.d.76 

STCHL STCHR 'ENDS1 

3.355. (10 10045.00 10033.35 

3355.00 10045.@:1 10033.35 

3355.00 10045.00 10033.3: 

3955.00 10045.00 10033.36 

3355. oii 10045. iici 10034, !4 

3355.00 lO(i45. XI 10034, 12 

3355. iiii 10045. 00 1ClC134. 12 

3355.(1(! !(i045.i10 10034. 1? 

DIFWSX TLIPUID 

.00 66.70 

-3.20 66.70 

-5.46 66.70 

-5.44 66 -' t i  

-,39 68.23 

-4.ii4 68.23 

--3.38 68,25 

-5.32 63.24 

DEPTH 

4, i 8  

4.18 

4. :7 

4.16 

4.58 

4.56 

4.56 

4.55 

lii+:~ VCH 

1 16.4:' 

103.19 16.42 

109. !5 16.42 

i 0 8 . E  16.40 

T9.83 14,79 

P,b,62 14, $5 

80. 43 14.83 

8ii . r /  '- i4.64 



RJTHILL DIKE WASH - WASH 

SECNO 

1.067 

1.i112 

.517 

823 

X .7?9 

. C34 

.54Q 

,415 

DIFKWS 

-. 22 
. 00 

. Oil 

, (10 

.oiI 

.00 

.on 

.(*(I 

PERENC 

.00 

. 00 

. 00 

.(!(I 

.OO 

, 00 

. oil 

.ibik 

PAGE 7 

STCHL STCHR 

3355.00 10045.00 

9955.00 10045. Oil 

9955.00 10045.00 

9355.00 10045.00 

9955.00 10045.00 

9355. 00 1<1045.00 

9955.00 10045.00 

9355. ii(1 10045. (10 



PRGE 8 

5w OF ERRORS RND SPECIRL NDTES 

CRUTIOt4 SEENO= .723 PROFILE= 1 INTERPOLRTED X-SECTIONS USED 



HEC - 2 MODEL 
(TUT2.H21) 

FOR 

The supercritical reach between the 
retention basin upstream of McDowell 
Road and the confluence with 
Caterpillar Wash) 



$1 ICHSC# !NU MINV iDIi4 ail, NE'iRIC HjIIRS WSEi vj"i r- r d  

33 VARIRSLE CODES FOR SUbIMHRY PRINTOUT 

CONFLUENCE WITH CRTERPILLRR WRSH 

0 0 (1 

0 0 0 





*SECNC; 2.659 
3685 20 TiilRiS RTTEMPTELi WSEL, CWSEL 
3693 PROBWLE hilbi1MLIM SPECIFIC EWERG'i 
3731 CR1SiC;iL DEPTH RS3,IMED 

1645 INT S C  WDED BY RRISING SEC 2. 56, 3.450 FT RND iciiLSiP:Y;ti'6 BY i. (IO? 

3301 tiV CHfiNGED WORE iHN4 HVIHS 

1645 INT SEC RDED BY RAISING SEC 1.01, -1.15OFTRNDWLTIPLYINGRY ,997 



1645 INT SF[: @DED BY RAISING SEC 2 5.438 FT RJLTIPNING BY .783 

3301 HV CHRNGED WORE THRN HVINS 
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RETENTION BASIN ANALYSIS 



COMPUTATION DATA SHEET 

subject %,kk; l /  1) i he WU < h Prepared b y j ? a .  Date -. 

Form 209 
- ~ ~~ .. ~ 



COMPUTATION DATA SHEET 

a C , 
i - I  1 2 - -  z2 -54 

ITatJK5 / _A  F k m  ADH5 prepared b y z 5 s  ~ a t e - . . b J - ~ ? - 3 0  Subject 



APPENDIX D 

IMPROVEMENTS TO TUTHILL DIKE WASH 

(Alternative No. 2) 

C3st Estimate 

Concept Diversion Plans - Figures 5.4 and 5.5 

Culvert Analyses 

. Freeboard on Tuthill Dike (Includes existing condition and 
Alternative No. 2) 

HEC-1 Model (WT4RET.24) with Flow Diversions 

FIEC-2 Model (5RET.H21) for Tuthill Dike Wash with Reduced Peak 
Flows 



COST ESTIMATE 



TUTHILL DIKE WASH (Alt. No. 2) 
COST ESTIMATE 

COST 

- 

$20,500 

$120,000 

$132,000 

$273,600 

$11,000 

$14,000 

Estimated Construction Cost 

Contingencies (25%) 

GRAND TOTAL 

ESTIMATED 
QUANTITY 

6845 

200 

220 

320 

2200 

2800 

UNIT 

C.Y. 

L.F. 

L.F. 

L.F. 

C.Y. 

C.Y. 

DESCRIPTION 

$571,100 

$ 142,800 

$713,900 

UNIT 
COST 

$ 3  

$600 

$600 

$855 

$ 5  

$ 5  

1. 

2. 

3. 

4. 

5. 

6. 

Dike Construction (Diversion 
from sub 27 into 24) 

2-10' x 4' Box Culverts 
(Diversion from sub 22A1 into 
21) 

2-10' x 4' Box Culverts 
(Diversion from sub 21 into 23) 

3-10' x 4' Box Culverts 
(Diversion from sub 27 into 24) 

Raise Tuthill Dike at 1-10 

Raise Tuthill Dike upstream of 
Thomas Road and Camelback 
Road 



CONCEPT DIVERSION PLANS 

These two figures (figures 5.4 and 5.5) 
show the proposed diversions 
upstream of Tuthill Dike Wash 



Figure 5.4 

Area Drainage Muster Plaii 
for 

White Tonks Structure #4 
Watershed 

(Tuthili Oike Wash Alternolive No. 21 
Flcw diversions info 

Subbosins 21 and 23 

LEGEND 

Subbosin Boundary 

Sub.23 Subbosin Number 

Existing Retention Basin 
ot  Subbasin 21 

--- Existing Flow 

...-...-...- Proposed Flow 

520 cis Existing 100- Yr Flow 

820 CFS Proposed 100- Yr Fio w 

Retention Bosin 

Enpinesrin~ Plonning Surveying 
Lnodropc ArChi-ure "*on Dc.ign 
offlcos ioacatsd in Tucson. Phosnir 
Lzz V w s ,  and VlstDr VmLky. Ca 
333 Eaet Oaborn. Stc. 380 
Phoenix. &om (802) 278-101 8 



North 

Figure 5.5 
Area Drainage Master Plan 

for 
White Tanks Structure #4 

Watershed 

(Tuthill Dike Wash Alternative No. 2) 
Flow diversions into 

Subbasin 24 

LEGEND 

-- Subbasin Boundary 

sub33 Subbasin Number 

Existing Retention Basin 
at  Subbasin 21 

- Existing Flow 

~,..-...-...- Proposed Flow 

' 520 cfs Existing 100- Yr Flow 

520 CFS Proposed 100-Yr Flow 

Retention Basin 

SCALE: 1"=600' - 
0 300 600 1200 

~ngineering planning surveying 
Lmd.cop Archnecture Uhsn  Oesign 
m c o a  im-tod in Tucson. Phoenix 
La, "9,. aod Ylrtoi VOlW, CO 
333 Eoet O s b o r n .  Ste. 380 
Phasniz Mmna (802) 270-1016 



CULVERT ANALYSIS 









FILE $0;~: 09-28-ig34 
F,,? r i i ;  NHK: 21-'23 - 
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FREEBOARD 
ON 

TUTHILL DIKE 



EXISTING CDNDITIUffi ALTERNRTIVE NU. 2 
LOcRTIM SEE STflTION EXST Top 

ff DIKE PK.FLOW E E L  F.BDRRD PK.FLOW E L  F.BORRD 
(ft) (ft) (cfs) (ft) (ft) (cfs) (ft) (ft) 

WHITE STRJCTE # 4 0.000 
0.075 
0.186 
0.314 
0.415 
0.540 
0.634 
0.729 
0.823 
0.917 
1.012 

INTERSTRTE 10:I-10 1.067 
4-loft X B f t  B.C 1.110 

1.118 
1.152 
1.138 

MCDOKU RD. 1.260 
1.287 
1.313 
1.22 
1-36? 
1 .42 
1.518 
1.614 
1.710 
1.8i15 
1.838 
1 . 3 4  
2. (188 
3. 170 

THOMRS RD. "EXTEND" 2.279 
2. 737 
?. 468 
3.553 
'2.653 
2.753 
2.848 
?. '343 
3.057 
3.148 

Il$D;RN SCHOOL RE. 3 . ='=~ '  LL!~ 

3, zit4 
3,439 
3.535 
3.631 
. . 
3. 7'24 
j:8ifi 
.<, ':!! <: 
f,, n<lG 



FREELORRD ON TUTHILL DIKE 
Y*******N**************%* 

EXISTING CONDITIONS RLTERNRTIVE NO. 2 
LOCRTION SEC # STRTION EXST TOP 

OF DIKE PK.FLUW WSEL F.BORRD PK.FLMJ USEL F.BDRRD 
ift) (ft) icf5) (ft) tft) (cf5) (ft) ift) 

NOTES: 
------ 
i- REFER TO MNRLIZRTI6N PLRN IN RPPENDIX C FOR X-SECTIONS LiiCRTiON 

2- EXISTING COtiDITIONS TRKEM FROM HEC-Z MUDEL PREPRRED I N  PART R (FILE:S.H2Il 



HEC-1 MODEL 
(WT4 RET.24) 

This model includes the flow diversions 
into subbasins 21, 23, and 24. 
Refer to concept diversion plans 
(figures 5.4 and 5.5). For 
overall drainage area map, 
refer to Appendix A. 



1 "xc:"""""":<""",:<'s">:<,~,~c,I11:;cXXXX**XXXXX:XXX**UX*XX**XLLLLi*~c 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
SEPTEMBER 1990 z 

VERSION 4 .0  XI 

* 
* RUN DATE 09 /15 /1994  TIME 10:42:21 * 
* * 
t**l*'X****bU**U*U~***X(~%I****1*X(**IXIUIf** 

* * * * * I * * * * *~ * I I * *~x2XU** * i * * * * * * * * * * * * * * * * * *  

X * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS. CALIFORNIA 95616  * 
* ( 9 1 6 )  756 -1104  * 
* * 
........................................ 

X X XXXXXXX XXXXX X 

X X X  X X XX 

X X X  X X 

XXXXXXX XXXX X XXXXX X 

X X X  X X 

X X X  X X X 

X X XXXXXXX x w  XXX 

T H I S  PROGRAM REPLACES ALL  PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73),  HECIGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRM.1 THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. T H I S  I S  THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW F I N I T E  DIFFERENCE A L W I T H M  

1 HEC-1 INPUT PAGE 1 

L INE  I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

W.T. # 4  WATERSHED; DIVERSIONS INTO EXISTING RET. BASINS ANALYSIS 

-DIVERT SUB 2 2  & SUB 22A1 INTO RET. BASIN AT SUB 2 1  

-DIVERT SUB 26 & SUB 2 7  INTO RET. BAS IN  AT SUB 2 4  

-NO BREAKOUT FLOW OVR D IKE  AT 1-10 

F ILE :  WT4RET. 24 
3 0 0  



KK 18 
KM RUNOFF HYDROGRAPH FRM SUB-BASIN 18. 

BA .81 
LG .20 .34 3.25 1.12 9.50 
UI 213. 719. 1128. 1731. 1159. 722. 301. 171. 49. 
UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK R18 

KM ROUTE FLW FROM CP18 TO CP19. 

RS 2 -1 0 

RC .08 .05 .O8 7800 .0615 

RX 1000 1030 1080 1097 1120 1140 1205 1218 
RY 1520 1518 1514 1510 1510 1512 1518 1520 

KK 19 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 19. 

BA .79 
LG .19 .33 3.31 1.07 8.70 

UI  84. 195. 385. 496. 632. 936. 940. 708. 553. 

UI  278. 147. 120. 84. 32. 26. 26. 26. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP19 

KM ADD HYDROGRAPHS AT CP19. 

HC 2 

HEC-1 INPUT 

KK R19 

KM ROUTE COMBINED HYDROGRPAH AT CP19 TO CP21. 
RS 2 -1 0 

RC .06 .04 .06 5772 .0246 

RX 1000 1010 1025 1040 1055 1069 1080 1100 

RY 1466 1464 1460 1458 1458 1460 1466 1467 

KK 21 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 21. 

BA .79 

LG .19 .31 3.81 .78 4.70 

UI  84. 191. 380. 491. 623. 915. 948. 711. 558. 

UI  291. 149. 1 4  84. 37. 26. 26. 26. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK IlCP21 

KM ADD HYDROGRAPHS AT CP2l. 

HC 2 

KK 20 

KM RUNOFF HYDRDGRAPH FROM SUB-BASIN 20. 

BA 1.07 

LG .19 .33 3.33 1.05 8.40 

UI  119. 294. 560. 721. 938. 1414. 1211. 931. 714. 

UI  286. 200. 132. 83. 36. 36. 36. 36. 0. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK SR20 

KM STORAGE ROUTE THROUGH RETENTION BASIN AT CP20. 
KO 3 

PAGE 2 
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LINE 

KK R20 
KM ROUTE REMAINDER OF FLOW AT CP2O TO CP21 

RS 4 -1 0 

RC .06 ,045 .06 6240 .0208 
RX 1000 1012 1025 1032 1050 1057 1070 1092 

RY 1424 1422 1420 1418 1418 1420 1422 1424 

KK I2CP21 

KM ADD HYDROGRAPHS AT CP2l. 

HC 2 
HEC-1 INPUT 

KK 22 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 22 

8A .57 
LG .19 .33 3.38 1.03 7.40 

UI  77. 258. 418. 563. 888. 745. 546. 395. 215. 129. 

UI  79. 34. 24. 24. 0. 0. 0. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK R22 
KM ROUTE FLOW FROM CP22 TO CP22A1 

RS 3 -1 0 

RC .05 .03 .05 6230 ,025 

RX 1000 1030 1060 1070 1100 1115 1125 1150 

RY 1294 1292 1290 1288 1288 1290 1292 1294 

22A1 

BASIN 22A1 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lca= .3  S= 130.4 Kn= .050 LAG= 15.2 

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

.07 

.15 .29 3.74 .29 1.00 

27. 83. 153. 140. 82. 32. 14. 5. 5. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP22A1 

Kn ADD HYDROGRAPHS AT CP22A1 

HC 2 

KK CP21 

KM ADD HYDROGRAPHS AT CP21 

HC 2 

KK SR21 

Kn STORAGE ROUTE THROUGH RETENTION BASIN AT CP21 
KO 3 

RS 1 STOR 0 0 

PAGE 3 



LINE 

KK R21 
KM ROUTE REMAINDER OF FLOU AT CP21 TO CP23 
RS 1 -1 0 
RC .03 .03 .05 2340 ,0196 

RX 1000 1030 1050 1070 1145 1212 1225 1250 

RY 1310 1306 1304 1302 1302 1304 1306 1310 

HEC-1 INPUT 

KK 23 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 23. 

8A .16 

LG .18 .32 4.04 .65 10.60 

UI  111. 327. 471. 228. 68. 20. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 

KK CP23 

KM ADD HYDROGRAPHS AT CP23 

HC 2 

SR23 

STORAGE ROUTE THROUGH RETENTION BASIN AT CP23. 

3 
1 STOR 0 0 

0 6.04 20.38 53.82 120.38 216.24 325.98 455.42 

685.61 767.98 

0 0 0 0 0 0 0 0 

928 8950 

1272 1276 1280 1284 1288 1292 1296 1300 
1306 1308 

KK R23 

KM ROUTE REMAINDER OF FLW AT CP23 TO CP22A2 

RS 4 -1 0 

RC .05 .03 .05 4992 .005 

RX 930 975 1000 1010 1030 1040 1041 1042 

RY 1397 1396.5 1396 1394 1394 1396 1396.5 1397 

22A2 

BASIN 22A2 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 LC== .3 S= 19.1 Kn= .050 LAG= 23.8 

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

.43 

. I 5  .29 3.74 .29 1.00 

61. 220. 344. 479. 722. 539. 389. 264. 

46. 19. 19. 19. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

KK CP22A2 

KM ADD HYDROGRAPHS AT CP22A2 

HC 2 

KK R22A2 

KM ROUTE COMBINED HYDROGRAPHS AT CP22A2 TO CP25 
RS 4 -1 0 

RC .03 .03 .05 7022 .0079 

PAGE 4 

. . . . .9.. .. . .10 



LINE 

KX 1000 10iO 1040 1047 1070 1097 1120 1200 

RY 1255 1254 1250 1248 1250 1252 1254 1255 

HEC-1 INPUT 

KK 25 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 25 

BA .46 

LG .15 .31 4.27 .49 .00 
UI 53. 137. 254. 327. 437. 640. 505. 389. 295. 207. 

UI  106. 80. 53. 22. 16. 16. 16. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK IlCP25 

KM ADD HYOROGRAPHS AT CP25 

HC 2 

26 

RUNOFF FROM SUB-BASIN 26 

1.16 

.17 .30 3.97 .68 3.10 

103. 163. 401. 532. 639. 787. 1092. 1251. 956. 788. 

637. 510. 359. 200. 171. 117. 99. 32. 32. 32. 

32. 32. 0. 0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK R26 

KM ROUTE FLOW FROM CP26 TO CP27 

RS 4 -1 0 

RC .05 .03 .05 7020 ,0157 

RX 1000 1012 1025 1040 1090 1105 1112 1120 

RY 1250 1248 1245 1242 1242 1244 1247 1250 

27 

RUNOFF HYDROGRAPH FRMl SUB-BASIN 27 

1.00 

.15 .31 4.27 .48 .30 

101. 206. 438. 567. 705. 970. 1225. 936. 750. 587. 

450. 256. 172. 129. 99. 31. 31. 31. 31. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP27 

KM ADD HYDROGRAPHS AT CP27 
HC 2 

PAGE 5 

KK 24 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 24 

BA .14 

LG .35 .31 3.77 .31 .OO 
UI  21. 85. 128. 193. 241. 165. 115. 61. 34. 20. 
UI  7. 7. 7. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 6 

KK CP24 

KM ADD HYDROGRAPHS AT CP24 



SR24 
STORAGE ROUTE THROUGH RETENTION BASIN AT CP24 

3 
1 STOR 0 0 
0 .46 2.96 16.6 86 221.55 282.99 306.59 
0 0 0 0 0 0 0 50 

1210 1214 1216 1220 1230 1240 1243 1244 

R24 
ROUTE REMAINOER OF FLOW AT CP24 TO CP25 

1 -1 0 
.05 .03 .05 1326 .021 

1000 1040 1070 1100 1200 1220 1245 1265 
1234 1232 1230 1228 1228 1230 1232 1234 

CP25 
COMBINE HYOROGRAPHS AT CP25 

2 

SR25 
STORAGE ROUTE THROUGH RETENTION W I N  AT CP25 

3 
1 STOR 0 0 
0 5.61 10.27 13.15 16.62 26.62 
0 0 0 0 125 2273 

1204 1210 1212 1213 1214 1216 

R25 
ROUTE COMBINED REMAINDER FLOW AT CP25 TO CP39 

3 -1 0 
.03 .03 .05 5928 .0084 

1000 1010 1020 1025 1055 1085 1175 1250 
1210 1210 1210 1202 1202 1204 1206 1208 

34 
RUNOFF HYDROGRAPH FROM SUB-BASIN 34 

.36 

.20 .34 3.21 1.14 10.00 
57. 229. 343. 530. 615. 416. 284. 139. 
17. 17. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

33 
RUNOFF HYDRCGRAPH FROM SUB-BASIN 33 

.65 

.20 .34 3.21 1.14 10.00 
99. 392. 591. 888. 1120. 769. 535. 290. 
30. 30. 30. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 
HEC-1 INPUT 

159. 93. 
0. 0. 
0. 0. 

PAGE 7 

LINE ID.. 

CP33 
AOD HYOROGRAPHS AT CP33 

2 

R33 
ROUTE WBINED HYDROGRAPHS AT CP33 TO CP35 



KK 35 
KM RUNOFF HYOROGRAPH FROM SUB-BASIN 35 

BA .39 
LG .20 .34 3.21 1.14 10.00 

U I  72. 272. 410. 672. 631. 428. 270. 
UI  20. 20. \~ 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 

KK I1CP35 
KM A00 HYOROGRAPHS AT CP35 

HC 2 

32 

RUNOFF HYOROGRAPH FRMl SUB-BASIN 32 

1.29 

.20 .34 3.21 1.14 10.00 

130. 270. 570. 738. 919. 1268. 1585. 
575. 317. 221. 161. 121. 40. 40. 

0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 

KK CP35 

KM ADD HYDROGRAPHS AT CP35 
HC 2 

KK R35 

KM ROUTE MMBINEO HYDROGRAPHS AT CP35 TO CP36 

RS 2 -1 0 

RC .06 ,035 .06 5070 .0355 

RX 1000 1012 1023 1034 1045 1056 1067 

RY 1429 1428 1426 1424 1424 1426 1428 

KK 36 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 36 

BA .24 

LG .16 .34 2.38 1.41 1.10 

UI  34. 127. 197. 278. 409. 297. 212. 

UI  22. 11. 11. 0. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT 

KK IlCP36 

KM ADO HYOROGRAPHS AT CP36 

HC 2 

37 

RUNOFF HYDROGRAPH FROM SUB-BASIN 37 

.95 

.19 .34 3.24 1.08 8.40 

90. 167. 373. 488. 598. 764. 1104. 

475. 344. 190. 151. 103. 81. 28. 
28. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

140. 65. 43. 

0. 0. 0. 

0. 0. 0. 
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LINE 

KK R36 
KM ROUTE COMBINED HYDROGRAPHS AT CP36 TO CP38 

RS 2 -1 0 
RC .05 .03 .05 4836 ,0198 

RX 1000 1008 1020 1032 1050 1112 1135 

RY 1344 1342 1340 1338 1338 1340 1342 

KK 38 

KM RUNOFF HYDROGRAPH FROP SUB-BASIN 38 

BA .76 

LG . I 7  .34 3.21 .97 4.50 

UI 103. 354. 568. 770. 1209. 983. 720. 

UI 103. 36. 32. 32. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 

KK CP38 

KM A00 HYDROGRAPHS AT CP38 
HC 2 

KK SR38 

KM STORAGE ROUTE THROUGH RETENTION BASIN AT CP38 

KO 3 

RS 1 STOR 0 0 

SV 0 1.83 15.38 39.25 41.76 47.45 60.58 

.% 0 0 0 0 44 2223 6550 
SE 1275 1280 1290 1297.5 1298 1300 1301 

KK R38 

KM ROUTE REMAINDER OF FLOW AT CP38 TO CP39 

RS 3 -1 0 

RC .05 .03 .05 5438 .0167 

RX 1000 1005 1010 1025 1055 1085 1175 

RY 1212 1211 1210 1202 1202 1204 1206 

HEC-1 INPUT 

39 

RUNOFF HYDROGRAPH FROM SUB-BASIN 39 

.77 

.15 .34 3.81 .63 .20 

64. 82. 232. 313. 372. 450. 565. 
460. 376. 308. 213. 122. 106. 77. 
20. 20. 20. 20. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

KK IlCP39 

KM ADD HYDROGRAPHS AT CP39 

HC 2 

KK CP39 
KM ADD HYDROGRAPHS AT CP39 

HC 2 

KK R39 

KM ROUTE COMBINED HYOROGRAPH AT CP39 TO CP42 
RS 2 -1 0 

1250 

1208 

PAGE 9 



LINE 

KK 40 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 40 
BA .52 

LG .18 .34 3.54 .89 7.00 

UI  73. 258. 407. 562. 862. 658. 478. 331. 158. 104. 

UI  61. 22. 22. 22. 0. 0. 0. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK R40 

KM ROUTE FLOW FROM Ci'40 TO CP42 

RS 4 -1 0 

KC .05 .03 .05 6396 ,0086 
RX 1000 1010 1065 1095 1135 1155 1215 1220 

RY 1115 1114 1112 1110 1110 1112 1113 1113 

42 
RUNOFF HYOROGRAPH FRMl SUB-BASIN 42 

1.18 

.21 .32 4.21 .45 .10 

98. 128. 359. 483. 575. 696. 878. 1223. 1042. 840. 

701. 573. 467. 322. 182. 163. 115. 98. 39. 30. 

30. 30. 30. 30. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK IlCP42 

KM ADD HYDROGRAPHS AT CP42 

HC 2 

HEC-1 INPUT 

KK CP42 

KM ADD HYDROGRAPHS AT CP42 

HC 2 

KK SR42 

KM STORAGE ROUTE THROUGH RETENTION BASIN AT CP42 

KO 3 

RS 1 STOR 0 0 

SV 0 .ll 10.43 41.63 69.9 77.34 94.2 113.66 134.7 160.78 

SO 0 0 0 0 0 163 844 2096 4630 13500 
SE 1071.5 1072 1080 1090 1095 1096 1098 1100 1102 1104 

KK R42 

KM ROUTE REMAINDER OF HYDROGRAPH AT CP42 TO CP43 

RS 1 -1 0 

RC .03 .03 .05 858 ,0151 

RX 900 950 1000 1030 1060 1075 1080 1090 

RY 1094 1088 1086 1084 1084 1086 1088 1094 

KK 43-4 

KM RUNOFF HYDRCGRAP FRm SUB-BASIN 43-4 
BA .03 

LG .35 .35 4.28 .41 .80 

UI  43. 121. 54. 10. 0. 0. 0. 0. 0. 0. 

U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
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LINE 

KK SR43-4 
KM STORAGE ROUTE THROUGH 2-36" CMPS FROM STA 6343125 TO STA 6345+65 ON I10 

RS 1 STOR 0 0 

SV 0 .89 1.27 1.8 2.43 3.24 3.31 4.75 7.05 12.83 

SQ 0 18 24 32 42 52 62 131 326 906 
SE 1092.8 1094.12 1094.37 1094.65 1094.93 1095.24 1095.59 1096 1096.56 1097.79 

KK CP43-4 

KM DIVERT FLOW TO CP44 AT STA 6345+65 
DT 0143-4 

D I  0 18 24 32 42 52 62 131 326 906 

IN 0 18 24 32 42 52 62 68 76 90 

KK R43-4 

KM ROUTE REMAINDER FROM CP43-4 TO CP43-5 

RS 1 -1 0 

RC .06 .03 .04 500 ,018 

RX 800 850 930 965 1000 1020 1030 1040 
RY 1096.5 1096 1094 1093 1093 1096 1097 1097.5 

KK 43-5 

KM RUNOFF HYOROGRAPH FROM SUB-BASIN 43-5 

BA .02 

LG .35 .35 4.25 .39 .OO 
UI  27. 79. 39. 8. 0. 0. 0. 0. 0. 0. 

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 11 

KK CP43-5 

KM A00 HYDROGRAPHS AT CP43-5 

HC 2 .05 

KK SR43-5 

KM STORAGE ROUTE THROUGH 36" CNP AT STA 634945 ON 1-10 

RS 1 STOR 0 0 

SV 0 .09 .24 .44 .69 1.0 1.42 2.14 2.76 3.73 

SV 4.84 5.94 

SQ 0 9 13 17 22 27 34 40 42 44 
SQ 134 276 

SE 1089.8 1091.09 1091.35 1091.64 1091.94 1092.26 1092.62 1093.13 1093.5 1094 
SE 1094.5 1094.94 

KK CP43-5 

KM DIVERT FLW TO CP44 AT STA 6349t45. 
OT 0143-5 

Dl 0 9 13 17 22 27 34 40 42 44 

01 134 276 

oQ 0 9 13 17 22 27 34 40 42 44 

oQ 46 48 

KK R43-5 

KM ROUTE REMAINDER FROM CP43-5 TO CP43-6 

RS 1 -1 0 
RC .06 .03 .04 455 .006B 

RX 800 850 930 965 1000 1020 1030 1040 

RY 1096 1094 1093 1092 1092 1094 1096 1097.5 

KK 43-6 

KM RUNOFF HYORCGRAPH FROM SUB-BASIN 43-6 



LINE 

KK CP43-6 
KM ADD HYDROGRAPHS AT CP43-6 
HC 2 .07 

KK SR43-6 

KM STORAGE ROUTE THROUGH 36" CNP AT STA 6354+00 ON 1-10 

RS 1 STOR 0 0 

SV 0 1.59 2.29 3.18 4.29 5.62 7.39 9.53 14.20 30.25 

SV 32.52 38.0 43.84 49.83 55.96 59.96 

SQ 0 9 13 17 22 27 33 39 47 55 
SQ 56 141 325 811 1440 2714 
SE 1089.3 1090.58 1090.84 1091.12 1091.42 1091.73 1092.09 1092.47 1093.23 1095.27 

SE 1095.5 1096.0 1096.5 1097.0 1097.5 1097.82 

HEC-1 INPUT PAGE 12 

KK CP43-6 
KM DIVERT FLOW TO CP44 AT STA 6354+00. 

DT DI43-6 

DI 0 9 13 17 22 27 33 39 47 55 

Dl 56 141 325 811 1440 2714 

DQ 0 9 13 17 22 27 33 39 47 55 
W 56 58 60 61 62 64 

KK R43-6 

KM ROUTE REMAINDER FROM CP43-6 TO CP43-7 

RS 1 -1 0 

RC .06 .03 .04 300 ,0162 

RX 750 800 930 965 1000 1020 1030 1040 

RY 1096 1094 1092 1090 1090 1092 10961097.5 

KK 43-7 

KM RUNOFF HYDRffiRAPH FROM SUB-BASIN 43-7 

BA .02 

LG .35 .35 4.25 .39 .OO 
UI 49. 90. 14. 0. 0. 0. 0. 0. 0. 0. 

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP43-7 

KM A00 HYDRCGRAPHS AT CP43-7 

HC 2 .09 

KK SR43-7 

KM STORAGE ROUTE THROUGH 36" CMP AT STA 6357+00 ON 1-10 
RS 1 STOR 0 0 

SV 0 .27 .39 .55 .74 .98 1.30 1.78 2.23 5.12 

SQ 0 10 13 18 23 29 35 38 101 892 
SE 1087.6 1088.93 1089.20 1089.49 1089.80 1090.13 1090.51 1091.0 1091.39 1093.26 

KK CP43-7 

KM DIVERT FLW AT STA 6357+00. 

DT DI43-7 
01 0 10 13 18 23 29 35 38 101 892 
W 0 10 13 18 23 29 35 39 40 42 



LINE 

KK R43--7 

KM ROUTE REMAINDER FROM CP43-7 TO CP43-8 

RS 1 -1 0 

RC .06 .03 .04 385 ,018 
RX 700 800 850 965 1000 1020 1030 1040 

RY 1094 1093 1092 1090 1090 1092 1096 1097.5 

KK 43-8 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 43-8 

BA .01 

LG .35 .35 4.25 .39 .OO 

U1 36. 37. 4. 0. 0. 0. 0. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 13 

KK CP43-8 

Kn ADD HYDROGRAPHS AT CP43-8 
HC 2 .10 

KK SR43-8 

Kn STORAGE ROUTE THROUGH 36" CMP AT STA 6360+85 ON 1-10 

RS 1 STOR 0 0 

SV 0 .22 .32 .46 .63 .89 1.74 3.41 4.93 6.3 

SV 6.87 

SQ 0 8 12 15 20 24 30 36 39 129 
SQ 186 

SE 1085.1 1086.38 1086.62 1086.88 1087.15 1087.48 1088.28 1089.33 1090.0 1090.5 

SE 1090.7 

KK CP43-8 

KM DIVERT FLOW TO CP44 AT STA 6360+85. 

OT 0143-8 

01 0 8 12 15 20 24 30 36 39 129 

01 186 

W 0 8 12 15 20 24 30 36 39 41 

W 43 

KK R43-8 

KM ROUTE REMAINDER FROM CP43-8 TO CP43. 

RS 1 -1 0 

RC .06 .03 .04 600 ,005 

RX 800 850 930 965 1000 1020 1030 1040 

RY 1096 1092 1090 1088 1088 1090 10961097.5  

KK 43 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 43 
BA .O1 

LG .35 .35 4.29 .41 .60 

UI  25. 45. 7. 0. 0. 0. 0. 0. 0. 0. 

U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK IlCP43 

KM ADO HYDROGRAPHS AT CP43 

HC 2 .ll 

KK CP43 

KM ADD HYDROGRAPHS AT CP43. 

HC 2 14.67 



LINE 

SK33 

STORAGE ROUTE THROUGH 4-10x8 BC'S AT STA 6366185 ON 1-10. 
RAISE DIKE ELEVATION TO 1097.5 AND CHECK WSEL AND CAPACITY OF 4-10x8 

BC'S WITH NO BREAKOUT FLOW OVER DIKE TO THE EAST. 
3 

1 STOR 0 0 

0 .52 4.33 16.22 24.89 28.79 33.09 37.88 51.24 65.35 
95.72 

0 1020 1965 3065 3600 3794 3984 4173 4521 4800 
51 72 

HEC-1 INPUT PAGE 14 

KK R43 

KM ROUTE FLOW FROM CP43 TO CP44 
RS 2 -1 0 

RC .05 .03 .05 4000 .0083 

RX 800 900 965 1000 1050 1100 1200 1300 

RY 1076 1075 1075 1064 1064 1071 1071 1075 

KK CP43-4 

KM RETURN DIVERT AT CP43-4 

DR DI43-4 

KK RD43-4 

KM ROUTE DIVERTED FLOW FROM CP43-4 TO CP44 
RS 2 -1 0 

RC ,045 .03 ,045 4200 .0067 

RX 910 940 970 990 1000 1020 1060 1100 

RY 1064 1063 1062 1060 1060 1062 1063 1064 

KK CP43-5 

KM RETURN DIVERT AT CP43-5 

DR DI43-5 

KK RO43-5 

KM ROUTE DIVERTED FLOW FROM CP43-5 TO CP44 

RS 2 -1 0 

RC ,045 .03 .045 4100 .0067 

RX 910 940 970 990 1000 1020 1060 1100 

RY 1064 1063 1062 1060 1060 1062 1063 1064 

KK IlCWT4 

KM ADD HYDRCGRAPHS AT C W 4  
HC 2 .05 

KK CP43-6 

KM RETURN DIVERT AT CP43-6 

DR DI43-6 

KK RD43-6 

KM ROUTE DIVERTED FLOW FROM CP43-6 TO CP44 

RS 2 -1 0 

RC ,045 .03 ,045 4000 .0067 

RX 910 940 970 990 1000 1020 1060 1100 
RY 1064 1063 1062 1060 1060 1062 1063 1064 



KM ADD HYDROGRAPHS AT CWT4 

IC 2 .07 
HEC-1 INPUT PAGE 15 

KK CP43-7 
KM RETURN DIVERT AT CP43-7 

OR 0143-7 

KK R043-7 

KM ROUlE DIVERTED FLW FROM CP43-7 TO CP44 

RS 2 -1 0 

RC ,045 .03 '045 4000 ,0067 

RX 910 940 970 990 1000 1020 1060 1100 

RY 1064 1063 1062 1060 1060 1062 1063 1064 

KK I3CWT4 
KM ADD HYDROGRAPHS AT CPWT4 

HC 2 .09 

KK CP43-8 

KM RETURN DIVERT AT CP43-8 

OR 0143-8 

KK RD43-8 

KM ROUTE DIVERTED FLW FRW CP43-8 TO CP44 

RS 2 -1 0 
RC .045 .03 .045 4000 ,0067 

RX 910 940 970 990 1000 1020 1060 1100 
RY 1064 1063 1062 1060 1060 1062 1063 1064 

KK I 4 M 4  

KM ADD HYDROGRAPHS AT CPWT4 

HC 2 .10 

KK 44 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 44 

BA .22 
LG .35 .35 4.14 .37 .OO 

UI  33. 133. 200. 301. 379. 260. 181. 98. 54. 31. 
UI  10. 10. 10. 0. 0. 0. 0. 0. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK I W T 4  

KM A00 HYDROGRAPHS AT CFW4 

HC 2 .32 

KK I 6 M 4  

KM ADO HYDROGRAPHS AT CFW4. 

HC 2 14.89 

KK 45-1 

KM RUNOFF HYDRKRAPH FROM SUB-BASIN 45-1 

BA .08 

LG .21 .34 4.19 .38 .60 
UI 33. 102. 189. 155. 86. 31. 13. 6. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 16 

LINE 



LINE 

KK SR45-1 

KM STORAGE ROUTE THROUGH l-12x12 8C. 2-42" CMP AND 3-36" CMP FROM STA. 6368 
KM +OO TO STA. 6375t20 ON 1-10 (100' TO 800' EAST OF TUTHILL RO.). 

RS 1 STOR 0 0 

SV 0 .85 2.23 5.73 11.22 14.61 19.71 

SQ 0 51 156 1200 3130 4161 5509 
SE 1083.1 1084.78 1086.0 1087.4 1089.0 1089.5 1090.0 

KK CP45-1 

KM DIVERT FLOW AT STA 6375+20 

OT DI45-1 

01 0 51 156 1200 3130 4161 5509 

DQ 0 51 156 305 480 543 610 

KK R45-1 

KM ROUTE REMAINDER FROM CP45-1 TO CP45 

RS 1 -1 0 
RC .04 .03 .04 1200 ,0042 

RX 850 900 930 965 1000 1020 1030 1040 

RY 1086 1085 1084 1083 1083 1086 1090 1091 

45 

RUNOFF HYOROGRAPH FROM SUB-BASIN 45 

.38 

.17 .33 3.94 .34 .20 

36. 64. 145. 190. 232. 293. 427. 384. 301. 244. 
194. 148. 82. 60. 45. 36. 13. 11. 11. 11. 

11. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP45 

KM A00 HYDROGRAPHS AT CP45 

HC 2 .46 

KK SR45 

KM STORAGE ROUTE THROUGH 9-36" CMP'S FROM STA 6379+84 TO STA 6390+50 ON 

KM 1-10, 

RS 1 STOR 0 0 

SV 0 1.84 5.95 18.55 23.27 29.04 

SQ 0 41 132 317 1462 3517 
SE 1081.1 1082.74 1084.0 1086.0 1086.5 1087.0 

KK CP45 

KM DIVERT FLOW TO WT4 AT STA 6390+50. 

OT DI45 

01 0 41 132 317 1462 3517 

04 0 41 132 317 362 392 

KK R45 

KM ROUTE REMAINDER FROM CP45 TO CP46-1. 

RS 1 -1 0 

RC .04 .03 .04 1500 ,0031 

RX 850 900 930 965 1000 1020 1030 1040 

RY 1083 1082 1081 1080 1080 1082 1083 1084 

HEC-1 INPUT PAGE 17 



LINE 

KM RUNOFI: HYDROGRAPH FROM SUB-BASIN 46-1 

BA .15 

LG .19 .35 4.23 .39 .60 
UI 19. 60. 101. 133. 203. 208. 151. 111. 75. 37. 
U I  26. 16. 6. 6. 6. 0. 0. 0. 0. 0. 
U I  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP46-1 
KM ADD HYDROGRAPHS AT CP46-1 
HC 2 .61 

KK SR46-1 
KM STORAGE ROUTE THROUGH 5-36 CMP'S FROM STA 6395c75 TO STA 6400c60 ON 
KM 1-10, 
RS 1 STOR 0 0 
SV 0 1.07 4.71 9.0 11.7 14.88 18.65 23.01 

SO 0 39 128 183 199 610 1351 2310 
SE 1078.3 1080.0 1081.5 1082.5 1083.0 1083.5 1084.0 1084.5 

KK CP46-1 
KM DIVERT FLOW AT STA 6400+60. 
OT DI46-1 
01 0 39 128 183 199 610 1351 2310 

00 0 39 128 183 199 210 225 244 

KK R46-1 
KM ROUTE REMAINDER FROM CP46-1 TO CP46. 
RS 1 -1 0 
RC .04 .03 .04 2355 ,0057 
RX 700 900 930 965 1000 1020 1030 1040 
RY 1076 1075.5 1075 1074 1074 1078 1080 1082 

46 
RUNOFF HYOROGRAPH FRW SUB-BASIN 46 

.85 

.19 .34 4.25 .45 .40 
61. 61. 184. 265. 322. 373. 441. 539. 741. 706. 

567. 488. 409. 345. 291. 208. 129. 104. 94. 61. 
61. 19. 19. 19. 19. 19. 19. 19. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK IlCP46 
KM ADD HYDROGRAPHS AT CP46 
HC 2 1.46 

KK 232A 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 232A 
8A .61 

LG .35 .33 4.08 .36 .OO 

UI  85. 303. 478. 660. 1012. 771. 561. 388. 185. 122. 
U I  72. 26. 26. 26. 0. 0. 0. 0. 0. 0. 
UI  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 18 

KK R232A 
KM ROUTE FLW FRW CP232A TO CP28 
RS 4 -1 

RC .07 .035 .07 4400 ,0043 
RX 1000 1001 1020 1030 1045 1060 1119 1120 



28 

RUNOFF HYDROGRAPH FROM SUB-BASIN 28 
.86 
.15 .35 4.02 .52 .10 

76. 119. 295. 392. 470. 578. 798. 

473. 381. 272. 153. 127. 89. 76. 
23. 23. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

KK CP28 
KM ADD HYDROGRAPHS AT CP28 

HC 2 1.47 

KK R28 

KM ROUTE FLOW FROM CP28 TO CP30 

RS 2 -1 

RC .03 .03 .05 2400 ,027 

RX 1000 1001 1035 1050 1065 1075 1085 
RY 1165 1165 1164 1162 1162 1164 1166 

KK 30 

KM RUNOFF HYORCGRAPH FROM SUB-BASIN 30 

BA .28 

LG .15 .35 3.27 .97 .20 

UI  36. 116. 193. 257. 400. 380. 277. 

UI  45. 26. 11. 11. 11. 0. 0. 

UI  0. 0. 0. 0. 0. 0. 0. 

KK IlCP30 

KM A00 HYORCGRAPHS AT CP30 

HC 2 

KK 29 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN 29 

BA .22 

LG .15 .35 3.52 .78 .OO 

UI 31. 113. 176. 245. 370. 276. 199. 

UI  23. 10. 10. 10. 0. 0. 0. 

UI 0. 0. 0. 0. 0. 0. 0. 

KK SR29 
KM STORAGE ROUTE THROUGH RETENTION BASIN AT CP29 

KO 3 

RS 1 STOR 0 0 

SV 0 0.99 12.73 23.45 36.25 50.68 54.76 

SQ 0 0 0 0 0 0 0 

SE 1164.5 1166 1170 1172 1174 1176 1177.5 

HEC-1 INPUT 

59.33 83.20 

88 6226 

1178 1180 

PAGE 19 

LINE 

KK R29 
KM ROUTE REMAINDER OF FLW AT CP29 TO CP30 

RS 1 -1 0 

RC .05 .03 .05 1200 .0021 

RX 1000 1042 1052 1060 1082 1090 1140 

RY 1171 1170 1168 1166 1166 1168 1170 



LINE 

KM ADD HYDROGRAPHS AT CP30 

I lC 2 

KK R30 

KM ROUTE COMBINED HYDROGRAPHS AT CP30 TO CP31 
RS 4 -1 0 

RC .03 .03 .05 6770 ,0069 

RX 1000 1025 1045 1070 1095 1110 1200 1550 
RY 1157 1156 1154 1152 1152 1154 1156 1158 

31 
RUNOFF HYDROGRAPH FRM'I SUB-BASIN 31 

.71 

.19 .35 3.76 .68 .20 
60. 83. 224. 299. 358. 434. 565. 752. 613. 500. 

413. 336. 268. 171. 105. 98. 60. 52. 18. 18. 
18. 18. 18. 0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK CP31 

KM ADD HYDROGRAPHS AT CP31 

HC 2 

KK R31 

KM ROUTE COMBINED HYDROGRAPH AT CP31 TO CP46 
RS 5 -1 0 

RC .03 .03 .05 5800 ,0082 

RX 1000 1012 1024 1035 1045 1053 1065 1098 

RY 1093 1092 1090 1088 1088 1090 1092 1094 

KK CP46 
KM ADD HYDROGRAPHS AT CP46. 

HC 2 4.14 

KK SR46 

KM STORAGE ROUTE THROUGH 5-lO'X4' BC'S AT STA 6419+30 ON 1-10, 

RS 1 STOR 0 0 
SV 0 1.08 3.13 4.28 5.18 7.54 12.96 

SQ 0 730 1460 1680 1834 2090 2420 
SE 1065.4 1068.42 1070.53 1071.4 1072.0 1073.0 1074.3 

HEC-1 INPUT 

KK R46 

KM ROUTE REMAINDER OF FLOW AT CP46 TO CFW4 

RS 2 -1 0 

RC .03 .03 .05 6800 ,0067 
RX 910 930 940 950 1000 1020 1200 1400 

RY 1065 1064 1064 1060 1060 1064 1064 1065 

KK CP45-1 

KM RETURN DIVERT AT CP45-1 
DR DI45-1 

KK RD45-1 

KM ROUTE DIVERTED FLOW FROM CP45-1 TO CPWT4 

RS 2 -1 0 

RC ,045 .03 .045 4100 .0067 

RX 910 940 970 990 1000 1020 1060 1100 

RY 1064 1063 1062 1060 1060 1062 1063 1064 

PAGE 20 



LINE 

KK CP45 
KM RETURN DIVERT AT CP45 

DR 0145 

KK RD45 

KM ROUTE DIVERTED FLOW FRW CP45 TO CPWT4. 

RS 2 -1 0 

RC ,045 .03 ,045 4200 .0067 

RX 910 940 970 990 1000 1020 1060 1100 

RY 1064 1063 1062 1060 1060 1062 1063 1064 

10( 17CWT4 

KM ADO HYDROGRAPHS AT CPWT4 

HC 2 .46 

KK CP46-1 

KM RETURN DIVERT AT CP46-1 

DR DI46-1 

KK RO46-1 

KM ROUTE DIVERTED FLW FROM CP46-1 TO CWT4 

RS 3 -1 0 

RC ,045 .03 .045 4900 ,0067 

RX 910 940 970 990 1000 1020 1060 1100 

RY 1064 1063 1062 1060 1060 1062 1063 1064 

KK I 8 M 4  

KM ADD HYDROGRAPHS AT CWT4 

HC 2 .61 

KK WT4 

KM RUNOFF HYDROGRAPH FROM SUB-BASIN WT4 

8A .77 

LG .35 .35 4.17 .38 .40 

UI  108. 384. 604. 835. 1279. 973. 707. 488. 232. 153. 

UI 90. 33. 33. 33. 0. 0. 0. 0. 0. 0. 
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KK I9CWT4 

KM AOD HYDROGRAPHS AT C M 4  

HC 2 1.38 

KK IlOWT4 

KM ADD HYDROGRAPHS AT C M 4  

HC 2 4.91 

KK C M 4  

KM ADO ENTIRE FLW TOGETHER THAT GETS TO WHITE TANKS STRUCTURE NO 4. 

HC 2 19.8 

KK SRWT4 

KM STORAGE ROUTE TROUGH WHITE TANKS STRUCTURE NO. 4. 

KO 3 

RS 1 STOR 0 0 

SV 0 2.81 51 148 277 543 1269 1396 1690 2045 
SV 2246 

SQ 0 0 0 0 0 0 0 375 2600 6150 



* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
SEPTEMBER 1 9 9 0  * 

VERSION 4 . 0  
* 

* RUN DATE 09/15/1994 TIME 10 :42 :21  * 
* * 
****8*********n*n*iXXXIIX******************** 

**********~****X*L********************* 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* DAVIS. CALIFORNIA 9 5 6 1 6  * 
u ( 9 1 6 )  756-1 1 0 4  * 
* * 
XI******************************%******* 

W.T. #4 WATERSHED; DIVERSIONS INTO EXISTING RET. BASINS ANALYSIS 

-DIVERT SUB 2 2  & SUB 22A1 INTO RET. BASIN AT SUB 2 1  

-DIVERT SUB 2 6  & SUB 2 7  INTO RET. BASIN AT SUB 2 4  

-NO BREAKOUT FLOW OVR D IKE  AT 1 -70  

FILE:WT4RET.24 

8 I 0  OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

IT 
HYOROGRAPH TIME DATA 

NMIN 5 MINUTES I N  CCMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING TIME 

NQ 3 0 0  NUMBER OF HYDRCGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 

NDTIME 0 0 5 5  ENDING TIME 

ICENT 1 9  CENTURY MARK 

CMlPUTATION INTERVAL .0B  HOURS 

TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

1 0  J D  INDEX STORM NO. 1 

STRM 4 . 0 3  PRECIPITATION DEPTH 

TROA .OD TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 

.OD .oo .OD .oo .OD .oo .OD .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo . 00 . 00 .oo 

.oo .oo .oo .oo .oo . 00 .oo .oo . 00 . 00 

.oo .oo .oo .OD .OD . 0 0  .DO .DO .OD . 00 

.OD .OO .OD .OD .OD .OO . 00 .OO .OO .oo 

. DO .oo .oo .oo .oo .oo . 00 .oo .oo .oo 



2 1  J D  INDEX STORM NO. 2 
STRM 3 .99  PRECIPITATION DEPTH 
TRDA 1 0 . 0 0  TRANSWSITION DRAINAGE AREA 

0 P I  PRECIPITATION PATTERN 

2 2  J D  INDEX STORM NO. 3 

STRM 3.83 PRECIPITATION DEPTH 
TRDA 50.00 TRANSWSITION DRAINAGE AREA 



0 l'i PRrLlPIlAilON PA11 ERN 

. 00 .oo 

. 00 . 00 

. 00 . 00 

. 00 . 00 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.01 .01 

.03 .09 

.01 .01 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.OD .oo 

23 J D  INDEX STORM NO. 4 

STRM 3.76 

TROA 100.00 

0 P I  PRECIPITATION PATTERN 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

.01 .01 

.03 .09 

.01 .O1 

. 00 .oo 

.oo . 00 

. 00 .oo 

.oo .oo 

.oo . 00 

.oo .oo 

.oo .oo 

.oo . 00 

.oo .oo 

PRECIPITATION DEPTH 

TRANSPOSITION DRAINAGE AREA 



. 00 . 00 .oo . 00 .oo .00 .oo .00 

INOEX STORM NO. 5 

STRM 3.70 PRECIPITATION DEPTH 

TRDA 200.00 TRANSPOSITION DRAINAGE AREA 

0 P I  PRECIPITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo . 00 . 00 .oo .oo .oo 

.oo . 00 .oo .oo . 00 .oo .oo .oo . 00 .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo . 00 .oo .oo .oo .oo .oo 

.oo .oo .oo .oo . 00 .oo .oo .oo . 00 .oo 

.oo .oo .OD .oo .oo .oo . 00 .oo .oo .oo 

.oo .oo .oo .oo . 00 .oo .oo .oo . 00 .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo .oo .oo .oo .01 .oo .01 

.O1 .01 .01 .01 .01 .O1 .01 .01 .03 .03 

.03 .09 .09 .09 .01 .01 .01 .O1 .01 .01 

.01 .01 .01 .O1 .01 .O1 .oo .OO .oo .oo 

. 00 .oo .oo .oo . 00 .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo . 00 .oo .oo .oo .oo .oo 

.oo .oo .oo .oo . 00 .oo .oo .oo .oo .oo 

. 00 .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 

. 00 .oo . 00 .oo . 00 .oo .oo .oo .oo .oo 

.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 

.oo .OD .oo .oo .oo .OD .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo . 00 .oo .DO .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo . 00 .oo .oo .OD .oo 

.oo .oo .oo .oo .oo . 00 .oo .oo .oo .oo 

.oo .oo .oo .oo .oo . 00 .oo .oo 

73 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

74 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INIT IAL CONDITION 

RSVRIC .OO INITIAL CONDITION 



X .00  WORKING R AND D COEFFICIENT 

75 SV STORAGE .O 1.0 9.4 26.9 54.3 92.9 138.7 176.5 190.1 219.1 

249.6 

*7 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 0. 265. 1377. 

79 SE ELEVATION 1443.00 1446.00 1450.00 1454.00 1458.00 1462.00 1466.00 1469.00 1470.00 1472.00 

1474.00 

HYORCGRAPH AT STATION SR20 

TRANSPOSITION AREA .O SQ MI  

PEAK FLOW TIME MAXIMUM AVERAGE F L W  

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) .OOO ,000 ,000 .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

54. 28. 27. 27. 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1457.98 24.92 1457.90 1452.14 1451.81 1451.81 

CUMULATIVE AREA = 1.07 SQ MI 

HYORCGRAPH AT STATION SR20 

TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) .OOO .OOO .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 

1457.86 24.92 1457.77 1452.07 1451.74 1451.74 



HYOROGRAPH AT STATION SRZO 

TRANSWSITION AREA 50.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) ,000 .OOO ,000 .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
50. 24.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1457.36 24.92 1457.27 1451.79 1451.47 1451.47 

CUMULATIVE AREA = 1.07 SQ MI 

HYDROGRAPH AT STATION SR20 

TRANSPOSITION AREA 100.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) ,000 . 000 .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
48. 24.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 

1457.13 24.92 1457.05 1451.66 1451.35 1451.35 

CUMULATIVE AREA = 1.07 SQ MI  

HYDROGRAPH AT STATION SR20 

TRANSWSITION AREA 200.0 XJ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 



+ 0. .08 0. 0. 0. 0. 

(INCHES) ,000 ,000 ,000 .OOO 

- 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
47. 24.92 

(AC-FT) 0. 0. 0. 0. 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1456.94 24.92 1456.86 1451.55 1451.24 1451.24 

CUMULATIVE AREA = 1.07 SQ M I  

INTERPOLATED HYORCGRAPH AT SR20 

PEAK FLOW TIME W I M U M  AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. . 0 8  0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = 1.07 SQ M I  

121 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

122 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVRIC .OO I N I T I A L  CONDITION 

X .OO WORKING R AND D COEFFICIENl 

123 SV STORAGE .O .7 20.7 57.6 95.9 102.3 117.7 130.0 

124 SQ DISCHARGE 0. 0. 0. 0. 0. 265. 1377. 2000. 



PEAK FLOW 

+ (CFS) 

+ 843. 

PEAK STORAGE 

+ (AC-FT) 

110. 

PEAK STAGE 

+ (FEET) 

1349.04 

PEAK FLOW 

+ (CFS) 

+ 791. 

PEAK STORAGE 

+ (AC-FT) 

110. 

PEAK STAGE 

+ (FEET) 

1348.95 

ELEVATION 1319.00 1320.00 1330.00 1340.00 1347.00 1348.00 1350.00 1351.00 

*** 

HYDROGRAPH AT STATION SR21 

TRANSPOSITION AREA .O SQ MI  

TIME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

(HR) 

(CFS) 
12.83 107. 29. 28. 28. 

(INCHES) ,244 ,263 ,263 .263 

(AC-FT) 53. 57. 57. 57. 

TIME 

(HR) 
12.83 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

( H R )  
12.83 1347.33 1335.11 1334.52 1334.52 

CUMULATIVE AREA = 4.10 SQ M I  

HYDROGRAPH AT STATION SR21 

TRANSWSITION AREA 10.0 SQ M I  

TIME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

(HR) 
(CFS) 

12.83 102. 28. 27. 27. 

(INCHES) .232 .251 ,251 .251 

(AC-FT) 51. 55. 55. 55. 

TIME 

(HR) 
12.83 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

(HR) 
12.83 1347.32 1335.10 1334.50 1334.50 

CUMULATIVE AREA = 4.10 SQ M I  

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

HYDROGRAPH AT STATION SR21 

TRANSWSITION AREA 50.0 SQ M I  



PEAK FLOW TIME MAXIMUM AVFRAGL r i  w 
6-HR 24-HR 72-IiK 24.92-HR 

+ (CFS) (HR) 

(CFS) 
589. 12.92 82. 23. 22. 22. 

(INCHES) ,187 ,205 .205 .205 

(AC-FT) 41. 45. 45. 45. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
107. 12.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1348.58 12.92 1347.27 1335.02 1334.44 1334.44 

CUMULATIVE AREA = 4.10 SO MI 

PEAK FLOW TIME 

+ (CFS) (HR) 

HYDROGRAPH AT STATION SR21 

TRANSPOSITION AREA 100.0 SQ MI 

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) 
487. 12.92 74. 20. 20. 20. 

(INCHES) ,167 . I85  ,185 . I85 

(AC-FT) 37. 40. 40. 40. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
105. 12.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1348.40 12.92 1347.25 1334.99 1334.40 1334.40 

CUMULATIVE AREA = 4.10 SQ MI 

PEAK FLOW TIME 

HYDROGRAPH AT STATION SR21 

TRANSWSITION AREA 200.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(INCHES) . I51 . I68  . I68 . I68 
(AC-FT) 33. 37. 37. 37. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 



MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 4.10 SQ MI 

INTERPOLATED HYDROGRAPH AT SR21 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 796. 12.83 103. 28. 27. 27. 

(INCHES) ,233 ,252 ,252 .252 
(AC-FT) 51. 55. 55. 55. 

CUMULATIVE AREA = 4.10 SQ M I  

143 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

144 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

145 SV STORAGE .O 6.0 20.4 53.8 120.4 216.2 326.0 455.4 606.1 645.5 
685.6 768.0 

147 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

149 SE ELEVATION 1272.00 1276.00 1280.00 1284.00 1288.00 1292.00 1296.00 1300.00 1304.00 1305.00 
1306.00 1308.00 

*** 



HYOROGRAPH AT STATION SR23 

TRANSPOSITION AREA .O SQ M I  

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0.  .08  0. 0. 0. 0. 

(INCHES) ,000 ,000 ,000 ,000 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
68. 24.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24--liR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24.-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1284.83 24.92 1284.71 1278.49 1278.25 1278.25 

CUMULATIVE AREA = 4.26 SO M I  

HYDROGRAPH AT STATION SR23 

TRANSPOSITION AREA 10.0 SQ M I  

PEAK F L W  TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) .OOO ,000 .OOO ,000 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 

65. 24.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1284.67 24.92 1284.55 1278.40 1278.16 1278.16 

CUMULATIVE AREA = 4.26 SQ M I  

HYDRCGRAPH AT STATION SR23 
TRANSWSITION AREA 50.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 



(INCHES) ,000 ,000 ,000 .000 

(AC-FT) 0. 0. 0. 0. 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1284.02 24.92 1283.81 1277.92 1277.71 1277.71 

CUMULATIVE AREA = 4.26 SQ MI  

HYDROGRAPH AT STATION SR23 

TRANSPOSITION AREA 100.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLCU 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO .OOO 
(AC-FT) 0. 0. 0. 0. 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1283.47 24.92 1283.26 1277.64 1277.43 1277.43 

CUMULATIVE AREA = 4.26 SO M I  

HYDROGRAPH AT STATION SR23 

TRANSWSITION AREA 200.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLCU 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) .OOO ,000 .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

+ (AC-FT) (HR) 
45. 24.92 

PEAK STAGE TIME 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 



CUMULATIVE AREA = 4.26 SQ M I  

*c** *** *** *** *I** 

INTERPOLATED HYDROGRAPH AT SR23 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. . 0 8  0. 0. 0. 0. 

(INCHES) ,000 .ODD .000 .OOO 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = 4.26 SQ M I  

223 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

224 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .OO I N I T I A L  CONDITION 
X .OO WORKING R AND D COEFFICIENT 

225 SV STORAGE .O .5  3.0 16.6 86.0 221.6 283.0 306.6 357.0 

226 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 50. 2598. 

227 SE ELEVATION 1210.00 1214.00 1216.00 1220.00 1230.00 1240.00 1243.00 1244.00 1246.00 

PEAK FLOW TIME 

+ (CFS) (HR) 

HYDROGRAPH AT STATION SR24 

TRANSPOSITION AREA .D SQ M I  

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 



(CFS)  

+ 0. . 0 8  0. 0. 0. 0. 
(INCHES) . 000 ,000 ,000 . 000 

(AC-FT) 0. 0. 0. 0.  

MAXIMUM AVERAGE STORAGE 

+ (AC-FT) (HR) 
125. 24.92 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1232.84 24.92 1232.82 1223.48 1222.98 1222.98 

CUMULATIVE AREA = 2.30 SQ M I  

PEAK FLOW TIME 

HYORCGRAPH AT STATION SR24 
TRANSPOSITION AREA 10.0 SQ M I  

+ (CFS) (HR) 

(CFS) 
+ 0. .08  

(INCHES) 
(AC-FT) 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
122. 24.92 

MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 

1232.68 24.92 1232.66 1223.39 1222.89 1222.89 

CUMULATIVE AREA = 2.30 SQ MI 

PEAK F L W  TIME 

HYORCGRAPH AT STATION SR24 
TRANSPOSITION AREA 50.0 SQ M I  

+ (CFS) (HR) 

(CFS) 
+ 0. .08 

(INCHES) 
(AC-FT) 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
113. 24.92 

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 



iPtAK STAG, I IML MAXIMUM AVCRAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1232.02 24 .92  1232.00 1223.02 1222.54 1222.54 

CUMULATIVE AREA = 2.30 SO MI  

HYDRCGRAPH AT STATION SR24 
TRANSPOSITION AREA 100.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. . 0 8  0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO .OOO 
(AC-FT) 0. 0. 0.  0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
110. 24.92 

PEAK STAGE TIME 

+ (FEET) (HR) 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

24.92 1231.71 1222.85 1222.38 1222.38 

CUMULATIVE AREA = 2.30 SQ MI  

HYDROGRAPH AT STATION SR24 
TRANSPOSITION AREA 200.0 SQ M I  

PEAK F L W  TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO .OOO 
(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
106. 24.92 

PEAK STAGE TIME 

+ (FEET) (HR) 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 2.30 SQ M I  



INTERPOLATED HYOROGRAPH AT SR24 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) ,000 ,000 ,000 ,000 
(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = 2.30 SQ MI  

239 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

240 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVRIC .OO I N I T I A L  CONDITION 

X .OO WORKING R AN0 D COEFFICIENT 

241 SV STORAGE .O 5.6 10.3 13.1 16.6 26.6 

242 SQ DISCHARGE 0. 0. 0. 0. 125. 2273. 

243 SE ELEVATION 1204.00 1210.00 1212.00 1213.00 1214.00 1216.00 

HYOROGRAPH AT STATION SR25 
TRANSPOSITION AREA .O SQ M I  

PEAK FLCU TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 

960. 
12.50 85. 21. 20. 20. 

(INCHES) . I 0 6  . l o 6  . I 0 6  . l o 6  
(AC-FT) 42. 42. 42. 42. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 



21. 12.50 

PEAK STAGE TIME 

FEET) (HR) 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 7.45 SQ MI  

HYOROGRAPH AT STATION SR25 
TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
: 944. 12.50 83. 21. 20. 20. 

(INCHES) ,104 . l o 4  . l o 4  . l o 4  

(AC-FT) 41. 41. 41. 41. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
20. 12.50 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

CUMULATIVE AREA = 7.45 SQ M I  

HYOROGRAPH AT STATION SR25 

TRANSPOSITION AREA 50.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 872. 12.50 76. 19. 18. 18. 

(INCHES) ,095 .095 .095 .095 
(AC-FT) 38. 38. 38. 38. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
20. 12.50 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

CUMULATIVE AREA = 7.45 SQ M I  



HYDROGRAPH AT STATION SR25 

TRANSPOSITION AREA 100.0 SQ M I  

MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 838. 12.50 73. 18. 18. 18. 

(INCHES) .091 ,091 ,091 .091 

(AC-FT) 36. 36. 36. 36. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
20. 12.50 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-IiR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1214.66 12.50 1213.26 1208.90 1208.72 1208.72 

CUMULATIVE AREA = 7.45 SQ M I  

HYDROGRAPH AT STATION SR25 

TRANSPOSITION AREA 200.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 809. 12.50 70. 18. 17. 17. 

(INCHES) .Om ,088 ,088 ,088 

(AC-FT) 35. 35. 35. 35. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
20. 12.50 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 

1214.64 12.50 1213.26 1208.90 1208.72 1208.72 

CUMULATIVE AREA = 7.45 SQ MI 

INTERWLATEO HYDROGRAPH AT SR25 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 945. 12.50 83. 21. 20. 20. 



(INCHES) ,104 ,104 ,104 

(AC-FT) 41. 41. 41. 

CUMULATIVE AREA = 7.45 SQ M I  

339 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

340 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

I N P  STOR TYPE OF I N I T I A L  CONDITION 
RSVRIC .OO I N I T I A L  CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

STORAGE 

342 SQ DISCHARGE 0. 0. 0. 0. 44. 2223. 6550. 

343 SE ELEVATION 1275.00 1280.00 1290.00 1297.50 1298.00 1300.00 1301.00 

"** WARNING "* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 44. TO 6550. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION SR38 
TRANSPOSITION AREA .O 54 M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 3276. 12.50 363. 95. 92. 92. 

(INCHES) .728 .762 .762 .762 
(AC-FT) 180. 189. 189. 189. 

@K STORAGE TIME 

+ (AC-FT) (HR) 
51. 12.50 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 



CUMULATIVE AREA = 4.64 SQ MI  

HYDROGRAPH AT STATION SR38 

TRANSWSITION AREA 10.0 SQ MI  

PEAK FLOW 

+ (CFS) 

+ 3215. 

TIME 

(HR) 

12.50 

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 

(CFS) 
356. 93. 90. 

(INCHES) ,714 ,747 .747 

(AC-FT) 177. 185. 185. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 

+ (AC-FT) ~ 

50. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 
+ (FEET) 

1300.23 

CUMULATIVE AREA = 4.64 SQ MI  

HYDROGRAPH AT STATION SR38 

TRANSWSITION AREA 50.0 SQ MI  

PEAK F L W  

+ (CFS) 

+ 2973. 

TIME 

(HR) 

12.50 

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 

(CFS) 
327. 86. 83. 

(INCHES) .655 ,687 ,687 

(AC-FT) 162. 170. 170. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 

+ (AC-FT) 

50. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 
+ (FEET) 

1300.17 

CUMULATIVE AREA = 4.64 SQ M I  

HYDROGRAPH AT STATION SR38 

TRANSPOSITION AREA 100.0 SQ M I  



PEAK FLW TIME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

(INCHES) .629 ,661 ,661 ,661 
(AC-FT) 156. 164. 164. 164. 

PEAK SlORAGE TIME 

+ (AC-FT) (HR) 
49. 12.50 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1300.15 12.50 1298.14 1290.84 1290.26 1290.26 

CUMULATIVE AREA = 4.64 SQ M I  

PEAK FLOW TIME 

HYORCGRAPH AT STATION SR38 
TRANSPOSITION AREA 200.0 SQ MI  

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(INCHES) ,607 .638 .638 .638 
(AC-FT) 150. 158. 158. 158. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
49. 12 .50  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1300.13 12.50 1298.13 1290.80 1290.22 1290.22 

CUMULATIVE AREA = 4.64 SQ M I  

PEAK FLW TIME 

INTERPOLATED HYORCGRAPH AT SR38 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(INCHES) .715 ,749 .749 .749 
(AC-FT) 177. 185. 185. 185. 

CUMULATIVE AREA = 4.64 SQ M I  



0 aur ux'n rru *** uuu nun *cru **a n** rirr *a* xxn m u  nu* u*n ouu rua ?*a m* uu* nu* uuu rur *a* n*u m u  xx t  n*u nn* nun *nxl 

399 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

400 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONOITION 
RSVRIC .OO I N I T I A L  CONDITION 

X .OO WORKING R AND 0 COEFFICIENl 

401 SV STORAGE .O 1 10.4 41.6 69.9 77.3 94.2 113.7 134.7 160.8 

DISCHARGE 0. 0. 0. 0. 0. 163. 844. 2096. 4630. 13500. 

403 SE ELEVATION 1071.50 1072.00 1080.00 1090.00 1095.00 1096.00 1098.00 1100.00 1102.00 1104.00 

"' WARNING *** MODIFIED PULS ROUTING NAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 4630. TO 13500. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION SR42 
TRANSPOSITION AREA .O S Q M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 4502. 12.83 563. 146. 140. 140. 

(INCHES) .359 .372 .372 .372 
(AC-FT) 279. 289. 289. 289. 

PEAK STORAGE TIME 

PEAK STAGE TIME 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 



CUMULATIVE AREA = 14.56 SQ MI  

HYDROGRAPH AT STATION SR42 

TRANSPOSITION AREA 10.0 SQ MI  

PEAK FLOW 

+ (CFS) 

+ 4385. 

TIME 

(HR) 

12.83 

MAXIMUM AVERAGE F L W  

6-HR 24-HR 72-HR 

(CFS) 

549. 142. 137. 
(INCHES) ,351 .364 ,364 

(AC-FT) 272. 282. 282. 

PEAK STORAGE TIME PAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 

133. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 

+ (FEET) 
1101.81 

CUMULATIVE AREA = 14.56 SO MI  

HYDROGRAPH AT STATION SR42 

TRANSWSITION AREA 50.0 SO M I  

PEAK FLOW 

+ (CFS) 

+ 3815. 

TIME 

(HR) 

12.83 

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 

(CFS) 
495. 129. 124. 

(INCHES) .316 .328 ,328 

(AC-FT) 245. 255. 255. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 
+ (AC-FT) 

128. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 
+ (FEET) 

1101.36 

CUMULATIVE AREA = 14.56 SO M I  

*** *** *** 

HYDROGRAPH AT STATION SR42 

TRANSWSITION AREA 100.0 SP M I  



P t A K  i l ~ O W  'TIME MAXIMUM AVERAGE Fl~OW 

6-HR 24-iiR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
3594. 12.92 471. 123. 118. 118. 

(INCHES) .301 ,313 .313 ,313 
(AC-FT) 234. 243. 243. 243. 

PEAK STORAGE TIME 

+ (AC-FT) 1HR) 
126. 12.92 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 
1101.18 12.92 1096.34 1084.63 1084.15 1084.15 

CUMULATIVE AREA = 14.56 SQ MI 

PEAK FLOW TIME 

+ (CFS) (HR) 

HYDROGRAPH AT STATION SR42 
TRANSPOSITION AREA 200.0 SQ MI 

MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) 
3437. 12.92 451. 117. 113. 113. 

(INCHES) ,288 ,300 .300 .300 
(AC-FT) 224. 233. 233. 233. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
125. 12.92 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 

1101.06 12.92 1096.32 1084.61 1084.13 1084.13 

CUMULATIVE AREA = 14.56 SQ M I  

PEAK FLOW TIME 

+ (CFS) (HR) 

INTERPOLATED HYDROGRAPH AT SR42 

MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

(INCHES) ,343 .355 .355 .355 
(AC-FT) 266. 276. 276. 276. 

CUMULATIVE AREA = 14.56 SO MI 



568 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

569 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .DO WORKING R AND D COEFFICIENT 

570 SV STORAGE .O .5 4.3 16.2 24.9 28.8 33.1 37.9 51.2 
95.7 

572 SQ DISCHARGE 0. 1020. 1965. 3065. 3600. 3794. 3984. 4173. 4521 
5172. 

574 SE ELEVATION 1081.20 1085.18 1087.60 1090.19 1091.50 1092.00 1092.50 1093.00 1094.00 

**" WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 1020. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION SR43 
TRANSWSITION AREA .O SP M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 3744. 13.00 562. 146. 141. 141. 

(INCHES) .356 .370 .370 .370 
(AC-FT) 279. 290. 290. 290. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 



CUMULATIVE AREA = 14.67 SO MI  

HYDROGRAPH AT STATION SR43 

TRANSPOSITION AREA 10.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE F L W  

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 3666. 13.00 549. 143. 137. 137. 

(INCHES) .348 ,361 ,361 ,361 

(AC-FT) 272. 283. 283. 283. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
26. 13.00 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1091.67 13.00 1082.97 1081.67 1081.65 1081.65 

CUMULATIVE AREA = 14.67 SQ MI  

HYDROGRAPH AT STATION SR43 

TRANSPOSITION AREA 50.0 SO M I  

PEAK FLOW TIME MAXIMUM AVERAGE F L W  

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 3306. 13.00 495. 129. 124. 124. 

(INCHES) ,313 ,327 ,327 ,327 

(AC-FT) 245. 255. 255. 255. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
20. 13.00 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1090.78 13.00 1082.83 1081.63 1081.61 1081.61 

CUMULATIVE AREA = 14.67 SO M I  

HYDROGRAPH AT STATION SR43 

TRANSPOSITION AREA 100.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 



6-HK 24-HR 72-IiR 24.92-HR 

+ (CFS) (HR) 

(CFS) 

+, 3162. 13.00 471. 123. 118. 118. 
(INCHES) ,298 ,311 ,311 ,311 

(AC-FT) 234. 243. 243. 243. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
18. 13.00 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1090.43 13.00 1082.77 1081.61 1081.60 1081.60 

CUMULATIVE AREA = 14.67 SQ M I  

HYDROGRAPH AT STATION SR43 

TRANSWSITION AREA 200.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 

i '03'"' 13'00 

451. 118. 113. 113. 

(INCHES) ,286 ,298 ,298 ,298 

(AC-FT) 223. 233. 233. 233. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
16. 13.00 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MIMUM AVERAGE STAGE 

6-HR 24-HI? 72-HR 24.92-HR 
+ (FEET) (HR) 

1090.12 13.00 1082.71 1081.60 1081.58 1081.58 

CUMULATIVE AREA = 14.67 SQ M I  

INTERWLATED HYDRCGRAPH AT SR43 

PEAK FLOW TIME MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
13.00 536. 139. 134. 134. 

(INCHES) .340 ,353 .353 ,353 

(AC-FT) 266. 276. 276. 276. 

CUMULATIVE AREA = 14.67 SQ M I  



WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

a NING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTEO OUTFLOU ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING - ROUTED OUTFLOW ( 

WARNING - -  ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

e NING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- RDUTED OUTFLOW ( 

WARNING --- RDUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

597 ) I S  GREATER THAN MAXIMUM OUIFLOW ( 

726.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

768.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

694.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

537.)  I S  GREATER THAN MAXIMUM OUTFLOW ( 

590. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

693. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

718.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

650.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

522. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

581.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

663.) I S  GREATER THAN MAXIMUM DUTFLOW ( 

677.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

617.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

506. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

569.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

635.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

643.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

590.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

587.) I S  GREATER M A N  MAXIMUM OUTFLOW ( 

714. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

757. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

684. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

529. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

581. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

683. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

707. ) I S  GREATER THAN MAXIMUM OUTFLW ( 

641.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

515.) I S  GREATER THAN M I M U M  OUTFLOW ( 

572.) I S  GREATER THAN MAXIMUM OUTFLOW ( 

653. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 

503 ) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

yJ3. ) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STDRAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STDRAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503.) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STDRAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-WTFLOW TABCE 

503.) I N  STORAGE-WTFLW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 

503. ) I N  STORAGE-OUTFLOW TABLE 



WARNING - -  ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

@ ING - -  ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING - -  ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

0 NING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTEO OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

667.) I S  GKEAlER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OIITFLW IABLC 

608.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

560.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

626. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

633.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLW TABLE 

581. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

548.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-WTFLOW TABLE 

670.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

71 1. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

644. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

543.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

640.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

665. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

604.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

536.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

613.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

627. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

573.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGEOUTFLOW TABLE 

526. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

W. ) I S  GREATER M A N  MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

596. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

547. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

531. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

650.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

692.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

627. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

527.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

622.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

646. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

587. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

520.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 



WAKNJNG - -  K O U ~ C D  OUTFLOW ( 595. I IS GREATER THAN MAXIMUM O U T ~ L O W  ( 503.)  IN STORAGE-OUTFI.OW TABLE 

WARNING - -  ROUTED OUTFLW ( 609. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

7NING --- ROUTED OUTFLOW ( 557. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 510.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 571.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTEO OUTFLOW ( 579.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503. ) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 531. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING - ROUTED OUTFLOW ( 516.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 633.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 675. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTEO OUTFLOW ( 612.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 513.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 606.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 630.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTEO OUTFLOW ( 573.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WING --- ROUTED OUTFLOW ( 506. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 580.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTEO OUTFLOW ( 594.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 543.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFCOW TABLE 

WARNING --- ROUTEO OUTFLOW ( 556.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTEO OUTFLOW ( 565. ) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED OUTFLOW ( 518.) I S  GREATER THAN MAXIMUM OUTFLOW ( 503.) I N  STORAGE-OUTFLOW TABLE 

OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 



794 KS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .OO I N I T I A L  CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

795 SV STORAGE .O 1.0 12.7 23.5 36.3 50.7 54.8 59.3 

796 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 88. 

797 SE ELEVATION 1164.50 1166.00 1170.00 1172.00 1174.00 1176.00 1177.50 1178.00 1 

HYDROGRAPH AT STATION SK29 

TRANSPOSITION AREA .O S a M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. . 0 8  0. 0. 0. 0. 

(INCHES) .OOO ,000 ,000 ,000 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1168.80 13.17 1168.80 1166.78 1166.70 1166.70 

CUMULATIVE AREA = .22 SQ MI  

HYDRCGRAPH AT STATION SR29 

TRANSPOSITION AREA 10.0 XQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE F L W  

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) . 000 .OOO ,000 .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
+ (FEET) (HR) 

1168.74 13.17 1168.73 1166.75 1166.67 1166.67 



CUMULATIVE AREA = .22 SO MI  

HYDROGRAPH AT STATION SR29 

TRANSWSITION AREA 50.0 SQ MI  

PEAK FLOW TIME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO ,000 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
8.  13.17 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1168.49 13.17 1168.48 1166.62 1166.54 1166.54 

CUMULATIVE AREA = .22 SQ MI  

HYOROGRAPH AT STATION SR29 

TRANSWSITION AREA 100.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) .OOO .OOO ,000 ,000 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 

8. 13.17 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1168.39 13.17 1168.39 1166.56 1166.48 1166.48 

CUMULATIVE AREA = .22 SQ M I  

HYDROGRAPH AT STATION SR29 
TRANSWSITION AREA 200.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLW 



PEAK STORAGE TIME 

+ (AC-FT) (HR) 

8. 13 .17  

(INCHES) ,000 ,000 ,000 ,000 

(AC-FT) 0. 0. 0. 0. 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1168.31 13.17 1168.30 1166.52 1166.45 1166.45 

CUMULATIVE AREA = .22 SQ MI  

INTERPOLATED HYDRDGRAPH AT SR29 

PEAK F L W  TIME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
0. .08  0. 0. 0. 0. i (INCHES) .OOO .OOO ,000 ,000 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = .22 SQ MI  

OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .DO I N I T I A L  CONDITION 
X .OO WORKING R AND D GXIEFFICIENT 

STORAGE .O 2.8 51.0 148.0 

2246.0 



900 SO DISCHARGE 0.  0. 0.  0. 0. 0. 0.  375. 2600. 61 50. 
14700. 

e SE ELEVATION 997.00 1000.00 1010.00 1020.00 1030.00 1040.00 1049.00 1050.00 1052.00 1054.00 
1055.00 

HYORCGRAPH AT STATION SRNT4 

TRANSWSITION AREA .O SQ M I  

PEAK F L W  TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
560. 24.92 

PEAK STAGE TIME 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 19.80 SQ MI  

HYDROGRAPH AT STATION SRNT4 

TRANSPOSITION AREA 10.0 SQ M I  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) .COO .OOO .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (AC-FT) (HR) 

549. 24.92 544. 262. 252. 252. 

PEAK STAGE TIME 

@ (FEET) (HR) 
1040.07 24.92 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 19.80 SQ M I  



HYORDGRAI'II AT STATION SRWT4 

TRANSPOSITION AREA 50.0 SQ MI  

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08  0. 0. 0. 0. 

(INCHES) ,000 ,000 ,000 ,000 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
502. 24.92 

PEAK STAGE TIME 

+ (FEET) (HR) 
1038.48 24.92 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 19.80 SQ MI  

HYDROGRAPH AT STATION SRW4 

TRANSPOSITION AREA 100.0 SQ MI  

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0.  .08  0. 0. 0. 0. 

(INCHES) ,000 ,000 ,000 .OOO 

(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (AC-FT) (HR) 

482. 24.92 478. 229. 221. 221. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

+ (FEET) (HR) 

1037.72 24.92 1037.57 1017.33 1016.58 1016.58 

CUMULATIVE AREA = 19.80 SO MI 

HYDROGRAPH AT STATION SRWT4 

TRANSWSITION AREA 200.0 SQ M I  

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
+ (CFS) (HR) 

(CFS) 
+ 0. . 0 8  0. 0. 0. 0. 

(INCHES) .On0 .OOO .OOO .On0 



(AC-FT) 0. 

PEAK STORAGE TIME 

C-FT) (HR) 
465. 24.92 

PEAK STAGE TIME 

6-HR 

+ (FEET) (HR) 

1037.07 24.92 1036.92 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 

24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 

24-HR 72-HR 24.92-HR 

INTERPOLATED HYDROGRAPH AT SRW4 

PEAK FLOW TIME VAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

+ (CFS) (HR) 

(CFS) 
+ 0. .08 0. 0. 0. 0. 

(INCHES) ,000 ,000 .OOO .OOO 
(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = 19.80 SQ M I  

RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

OPERATION STATION FLOW PEAK 
+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

+ 18 923. 12.17 73. 21. 20. 

ROUTED TO 
+ RlB 750. 12.33 73. 21. 20. 

HYOROGRAPH AT 
+ 19 622. 12.42 71. 20. 19. 

ROUTED TO 
+ R19 1248. 12.42 144. 40. 39. 

HYDRERAPH AT 

21 688. 12.42 74. 20. 19. 

2 W B I N E D  AT 
+ IlCP21 1933. 12.42 217. 60. 58. 

HYDROGRAPH AT 
t 20 861. 12.33 97. 27. 26. 

BASIN MAXIMUM TIME OF 

AREA STAGE MAX STAGE 



ROUl tD TO 

ROUTED TO 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COYBINED AT 

HYDROGRAPH A T  

ROUTED TO 



HYDROGRAPH A1 

2 CWBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CQYBINED AT 



IiYOROGRAPlI AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 CMlBINEO AT 

2 COMBINED AT 

ROUTE0 TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 



HYDROGI?APH A1 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 CMlBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDRCGRAPH AT 

ROUTED TO 

HYDRCGRAPH AT 



ROUTED TO 
SR43-8 

DIVERSION TO 

0143 -8  

HYDROGRAPH AT 

CP43-8 

ROUTEO TO 

R43-8 

HYDROGRAPH AT 

43 

2 COMBINED AT 

I l C P 4 3  

2 COMBINED AT 

CP43 

ROUTED TO 

SR43 

ROUTEO TO 

R43  

HYORCGRAPH AT 

CP43-4 

ROUTEO TO 

RD43-4 

HYDROGRAPH AT 

CP43-5 

ROUTED TO 

RD43-5 

HYDRCGRAPH AT 

CP43-6 

ROUTED TO 

R043-6 

HYDRCGRAPH AT 

CP43-7 

ROUTED TO 

RD43-7 



7 COMBINLD A1 

HYDROGRAPH AT 

ROUTED TO 

2 CDMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



DIVCRSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CM.IBINED AT 

HYDRCGRRPH AT 

ROUTED TO 

ROUTED TO 

2 CM.1BINED A T  

ROUTED TO 

HYDRDGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 CWBINED AT 



ROUTED TO 
+ SR46 2099. 12.92 

ROUTED 10 

HYDROGRAPH AT 
+ CP45-1 107. 12.25 

ROUTED TO 
+ RD45-1 76. 12.42 

HYDROGRAPH AT 
+ CP45 209. 12.75 

ROUTED TO 
+ RD45 199. 13.00 

2 COMBINED AT 
+ 17CUT4 230. 12.83 

HYDROGRAPH AT 
+ CP46-1 107. 12.50 

ROUTED TO 
+ RD46-1 94. 12.83 

HYDROGRAPH AT 
+ WT4 997. 12.25 

ROUTED TO 

+ SRWT4 0. .08 

*** NORMAL END OF HEC-1 *'* 



HEC-2 MODEL 
(5RETH21) 

for 

Tuthill Dike Wash 
with reduced 
Peak Flows 
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HEC-2 WATER SURFACE PROFILES s' 

* 
* version 4.6.2; May 1991 * 

DATE 14SEP94 TIME 20:51:26 : 

*****II****U*************n*********** 

* U.S. ARMY MRPS OF ENGINEERS 

" HYDROLffiIC ENGINEERING CENTER 

609 SEWN0 STREET. SUITE D 
* DAVIS. CALIFORNIA 95616-4687 
x (916)  756-1104 

..................................... 

PAGE 1 

THIS RUN EXECUTED 14SEP94 20:51:26 

T I  WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY 

T2 100 - YEAR STORM EVENT FLOODPLAIN RUN 

T3  TUTHILL DIKE WASH - WASH "5" - 
T4 THIS RUN I S  FROM FILE 5.H2I WITH PEAK FLOWS FROM THE HECl F ILE WT4DET.24 

T5 REFLECTING DIVERSION OF FLOW FROM SUB. (22&22A1) AND FRCM (26&27)INTO 

T6 THE DET. BASINS AT SUB. 2 3  & 2 4  RESP. AND NO BREAKOUT FLOW OVER THE 

T7 TUTHILL DIKE AT 1-10. FILE: 5RET. H 2 I  

T8  

J1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 3  VARIABLE CODES FOR SUFMARY PRINTWl 



(i @ X i  = 0.000 1'0 X1 I 1.012 EQUALS 0 AT IGCWT4 

MATCI-1 FLOODPLAIN INTO 100-YEAR WNDING WSEL BEHIND WHITE TANKS 

STRUCTURE # 4 

0.000 8 9940 10075 0 0 0 

ET 9.1 9910 1 0 0 7 3 . 3  

X1 0.075 8 9960 10070 400 400 400 
GR 1042 9860 1040 9910 1036 9960 1035 10000 1036 10025 

GR 1040 10070 1050 10110 1054 10125 

1 
14SEP94 20: 51 : 26 PAGE 2 



9.1 9936.36 10028.56 

1.012 (i 1085.6 

11 9940 10020 500 500 500 

9920 1084 9925 1082 9930 1080 9940 1078 9945 

GR 1076 9950 1075.7 10000 1076 10010 1078 10015 1080 10020 

GR 1081.7 10040 

1 

14SEP94 20: 51 :26  PAGE 3 

Q @ X1 = 1.067 TO X I  = 1.110 EQUALS SR AT CP43 

FLOW LEFT OVER AFTER WEIR FLOW OVER DIKE UPSTREAM OF CULVERT 

4 - l o f t  x 8 f t  x 2 2 7 f t  BC AT INTERSTATE 1 0  

EFFECTIVE FLOW OPTION I S  INCORPORATED FOR THE NEXT 5 UPSTREAM CROSS 

SECTIONS AS A RESULT OF FUNDING AN0 UPSTREAM AN0 WWNSTREAM EXPANSION 

AN0 CONTRATION FLOW SITUATIONS. 

ACTUAL MAPPED LIMITS CORRESPOND TO WATER SURFACE ELEVATIONS AND ARE 

SHOWN CORRECTLY ON THE FLOODPLAIN WORK MAP. 

Q @ X1 = 1.118 TO X1 = 1.198 EQUALS STORAGE ROUTED Q AT CP43 



PAGE 4 

Q @ X l  = 1 .260  TO X1 = 1.322 EQUALS ROUTE0 Q AT CP42 

UPSTREAM OF KCDOWELL ROAD 

THE NEXT THREE UPSTREAM CROSS SECTIONS FLW THROUGH A OETENTIION 

BASIN AND EFFECTIVE F L W  L I M I T S  ARE IMPOSED TO MODEL T H I S  SITUATION 

CORRECTLY. MAPPED L I M I T S  ARE W M N  ON THE FLOODPLAIN MAP TO 

CORRECTLY DEPICT THE ACTUAL FUNDING AREA. 

CONFLUENCE OF BULLWZER WASH 

10100 

PAGE 5 



Q AT X I  = 1.362 10 X i  = 1.614 EQUALS (Q AT CP39 + 1/5  IHYDKCGRAPH 

Q @ X1 = 1.710 TO 2.088 EQUALS (Q AT 1.362 + Q AT Cp3g)/2 

PAGE 6 



Q I? Xl = 2.170 TO X l  = 2.659 EQUALS Q AT CP39 

, 
UPSTREAM OF T H W  ROAD EXTENDED 

ET 9.1 9941.03 10080 
X1 2.468 13 9975 10015 505 505 505 
GR 1188.5 991 0 1188 9920 1180 9975 1178 9985 1177.3 10000 
GR 1178 10010 1180 10015 1180 10025 1179.1 10040 1180 10055 
GR 1182 10065 1184 10080 1185.5 10145 

1 

14SEP94 20: 51 : 26 PAGE 7 

CONFLUENCE OF CATERPILLAR WASH 



9.1 ' Q @ X1=3,753 TO X1=3.250 EQUALS STORAGE ROUTE0 I 

10110 

9975 

10020 

10070 

1031 5 

10080 

10000 

10075 

10067.9 

10000 
10040 

10405 

10075 

9995 
10030 

10250 

101 00 

9995 

10420 

PAGE 8 

WWNSTREAM OF IND IAN SCHWL ROAD EXTENDED 

CONFLUENCE OF TRACTOR WASH 

Q @ X1 = 3.344 TO X1 = 3.912 EQUALS Q AT CP25 
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4 @ XI = 4.006 TO X1 = 4.653 EQUALS (Q AT CP25 + Q AT CP22A2)/2 



UPSTREAM OF CAMELBACK ROAD EXTENDED 

ET 9.1 9984.54 10090 

X1 4.469 13 9995 10045 500 500 500 

GR 1281.2 9920 1280.7 9955 1280 9980 1278 9985 1276 9995 

GR 1275.1 10000 1276 10045 1276.9 10050 1276.1 10055 1278 101 50 

GR 1280 10250 1282 10300 1283.6 10365 

1 
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Q @ X1= 4.725 EQUALS Q @ CP22A2 

OJNFLUENCE OF CATERPILLAR DIKE WASH 

XI 4.725 B 9965 10040 380 380 380 

GR 1286.5 9965 1283 9980 1283 10000 1283 10020 1 284 10040 

GR 1286 10105 1288 10225 1290 10360 

1 
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DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB WH QROB ALOE ACH AROB VOL TWA R-BANK E L N  

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 1 



@ 
Q @ X1 = 0.000 TO Xi = 1.012 EQUALS Q AT 16CWT4 

MATCH FLOODPLAIN INTO 100-YEAR WNDING WSEL BEHIND WHITE TANKS 
STRUCTURE # 4 

3265 O I V I O E O  FLOW 

3301 HV CHANGED MORE THAN HVINS 

MINIMUM SPECIFIC ENERGY 
0 CRITICAL DEPTH ASSUMED 

,186 4.76 1043.26 1043.26 .OO 1044.58 1.31 
3560.0 216.2 3243.7 100.1 69.5 338.7 26.6 

.04 3.11 9.58 3.76 .030 .030 .040 
.005468 580. 580. 580. 2 11 0 

'SECNO ,314 

3265 O I V I O E O  FLOW 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB WH QROB ALOE ACH AROB VOL lU A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"SECNO .415 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

,415 4.51 1051.71 1051.71 .OO 1052.37 .66 3.07 .05 1050.00 
3560.0 455.5 2601.2 503.3 150.0 350.4 187.8 24.9 12.0 1050.00 



'NO .540 

MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

.540 4.33 1057.33 1057.33 

3560.0 29.2 2943.9 586.9 

.ll 2.81 8.15 2.75 

,005567 660. 660. 650. 

'SECNO ,634 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

.634 4.75 1061.55 1061.55 

3560.0 174.5 2867.4 518.1 

.12 5.53 9.87 3.74 

,005948 495. 495. 495. 

'SECNO ,729 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

.729 4.38 1065.08 1065.08 

3560.0 8.0 3423.8 128.2 

.14  2.72 8.82 2.07 

,007022 500. 500. 500. 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

1 
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SECNO OEPTH CWSEL CRIWS 

Q QLOB ()CH QROB 

TIME VLOB VCH VROB 

SLOPE XLOBL XLCH XLOBR 

WSELK EG HV HL OLOSS L-BANK ELEV 

ALOE ACH AROB VOL TWA R-BANK ELEV 

XNL XNCH XNR WTN ELMIN SSTA 

ITRIAL IDC ICONT CORAR TOPWID ENOST 



3iA5 20 TK1Al.S ATTEMPTED WSEL.CWSEL 

3693 PRORARLF MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 
4.63 1080.33 1080.33 .OO 1082.31 1 .97  3.71 . 0 7  1080.00 3".BIi .4 

3558.9 . 7  .3  315.6 .7  57.6 29.1 1080.00 
1.36 11.28 1.03 ,030 .030 ,040 ,000 1075.70 9938.34 

.008529 500. 500. 500. 2 0  1 1  0 .OO 85.57 10023.91 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1088.00 ELREA= 1088.00 

Q @ X1 = 1.067 TO XI  = 1.110 EQUALS SR AT CP43 

F L W  LEFT OVER AFTER WEIR F L W  OVER DIKE UPSTREAM OF CULVERT 

4 - l o f t  x 8 f t  x 2 2 7 f t  BC AT INTERSTATE 1 0  

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB W H  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR !JrN E M I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
4 .016 .50  2.60 .OO 8.00 10.00 227.00 8 1 1081.16 1078.64 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 

SCALE 1 - WINGWALLS FLARE0 3 0  TO 7 5  DEGREES 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW. EG = 1092.33 

901 HV WANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.55 

SPECIAL CULVERT 



ri;lc CGOC H4 WEIR QCULV VCH ACULV ELTRD WEIRLN 

1092.41 1092.17 4.88 0. 3553. 7.878 320.0 1092.00 1. 

OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1092.00 ELREA= 1099.00 

EFFECTIVE FLOW OPTION IS INCORWRATED FOR THE NEXT 5 UPSTREAM CROSS 

SECTIONS AS A RESULT OF WNOING AND UPSTREAM AND WWNSTREAM EXPANSION 

AND CONTRATION FLW SITUATIONS. 

ACTUAL MAPPED LIMITS CORRESWNO TO WATER SURFACE ELEVATIONS AND ARE 

SHWN CORRECTLY ON THE FLOODPLAIN WORK MAP. 

CCHV= ,300 CEHV= ,500 

'SECNO 1.118 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 9920.0 10100.0 TYPE= 1 TARGET= 180.000 

Q @ X i  = 1.118 TO X i  = 1.198 EQUALS STORAGE ROUTED Q AT CP43 

14SEP94 20: 51 :26 

CCHV= .I00 CEHV= ,300 

"SECNO 1.152 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .70 

3470 ENCROACHMENT STATIONS= 9930.0 10150.0 TYPE= 1 TARGET= 220.000 

1.152 10.52 1092.52 .OO .OO 1092.66 .14 .04 .02 1143.00 
3580.0 .O 2521.3 1058.7 .O 756.1 525.2 68.1 30.7 1086.00 

.21 .OO 3.33 2.02 .OOO .030 .040 .OOO 1082.00 9933.40 
.000359 180. 180. 180. 2 0 0 .OO 216.60 10150.00 

Q"" 02 WARNING: """ CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .49 

3470 ENCROACHMENT STATIONS. 9925.0 10200.0 TYPE= 1 TARGET= 275.000 
1.198 7.16 1092.46 .OO .OO 1092.91 .45 .15 .09 1090.00 

3580.0 17.5 2795.2 767.4 7.6 468.4 338.7 73.8 32.0 1090.00 



3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL.WSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9945.0 10200.0 TYPE= 1 TARGET= 255.000 

Q @ X l  = 1.260 TO X1 = 1.322 EQUALS ROUTED Q AT CP42 

UPSTREAM OF KDOWELL ROAD 

s E c N o  DEPTH cwsEL cRIws wsELK EG Hv HL oLoss  L-BANK ELEv 

Q QLOB ' X H  QROB ALOE ACH AROB VOL TW A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

*SECNO 1.287 

3685. 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

1.287 4.28 1098.28 1098.28 .OO 1099.66 1.38 1.09 .ll 1098.00 
4250.0 . 2  4249.1 .6  .2 450.5 .7  80.6 34.4 1098.00 

.24 1.27 9.43 .97 ,030 ,030 ,040 .OOO 1094.00 9978.62 
,009537 160. 140. 120. 20 11 0 .OO 171.21 10149.83 

'SECNO 1.313 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9920.1 10080.0 TYPE= 1 TARGET= 159.860 

THE NEXT THREE UPSTREM CROSS SECTIONS FLOW THROUGH A DETENTIION 
BASIN AN0 EFFECTIVE FLOW LIMITS ARE IMWSED TO MODEL THIS SITUATION 
CORRECTLY. MAPPED L IMITS ARE SM3WN ON THE FLOODPIAIN MAP TO 

l CORRECTLY DEPICT THE ACTUAL WNDING AREA. 

CONFLUENCE OF BULLDOZER WASH 



"SECNO 1.322 

el HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 3.99 

3470 ENCROACHMENT STATIONS. 9875.9 10110.0 TYPE= 1 TARGET= 234.100 
1.322 6.73 1101.73 .OO .OO 1101.91 .19 .07 .45 1096.00 

4250.0 294.3 3955.7 .O 122.1 1120.6 .O 83.3 35.3 100000.00 
.25 2.41 3.53 .OO .030 ,030 .OOO .OOO 1095.00 9888.02 

.000462 150. 50. 150. 3 0 0 .OO 221.98 10110.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 3.12 

3470 ENCROACHMENT STATIONS= 9877.2 10100.0 TYPE= 1 TARGET= 222.760 

9 AT XI = 1.362 TO X1 = 1.614 EQUALS (Q AT CP39 + 1/5 HYDROGRAPH AT 42) 

'SECNO 1.422 

3301 HV CHANGED MaRE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL.WSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

1.422 6.58 1105.08 1105.08 .OO 1107.27 2.19 .05 .64 1108.00 
4280.0 .O 4280.0 .O .O 360.0 .O 101.7 37.3 1108.00 

.28 .OO 11.89 .OO .OOO .030 .OD0 .OD0 1098.50 9954.62 
,008351 315. 315. 315. 20 17 0 .OO 83.07 10037.69 

a 
"SECNO 1.518 

3265 DIVIDED FLOW 



3301 I i V  CHANGE0 MORL THAN HVINS 

3685 20 TRIALS ATTEMPTEO WSEL-CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

@ :;::CAL DEPTH ASSUMEO 

5.83 1112.73 1112.73 .OO 1114.28 1.56 3.84 .06 1110.00 
4280.0 18.8 3629.0 632.2 5.6 337.8 156.6 106.7 38.8 1112.00 

.30 3.37 10.74 4.04 ,040 ,030 ,050 ,000 1106.90 9970.91 
.006957 495. 505. 495. 20 15 0 .OO 185.71 10230.45 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-8ANK ELEV 

Q QLOB WH QROB ALOE ACH AROB VOL lW A R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

3301 HV CHANGEO MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

1.614 7.79 1121.69 1121.69 .OO 1123.99 2.30 3.88 2 1122.00 
4280.0 .O 4280.0 .O .O 351.5 .O 111.7 40.3 1122.00 

.31 .OD 12.18 .OO .OOO ,030 ,000 .OOO 1113.90 9975.77 
.008379 510. 510. 505. 20 11 0 .OO 77.69 10053.46 

"SECNO 1.710 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

Q @ X1 = 1.710 TO 2.088 EQUALS (Q AT 1.362 + Q AT CP39)/2 

*SECNO 1.805 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

1.805 8.97 1136.57 1136.57 .OO 1139.02 2.44 4.16 .OO 1138.00 
4210.0 .O 4210.0 .O .O 335.5 .O 119.5 42.0 1138.00 

.33 .OO 12.55 .OO ,000 .030 .OOO .OOO 1127.60 9973.57 
.008245 500. 500. 500. 20 8 0 .OO 69.30 10042.87 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTEO WSEL,CWSEL 



36'3.3 I'ROBABLE MINIMUM SPLCIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 

4 QLOB %H QROB A108 ACH AR08 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 

"SECNO 1.994 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

1.994 7.34 1150.84 1150.84 .OO 1153.09 2.24 

r,210.0 1.6 4197.8 10.6 .9 348.8 7.1 

.36 1.77 12.03 1.49 .040 ,030 ,050 

,007923 505. 505. 505. 20 8 0 

'SECNO 2.088 

e5 DIVIDED FLOW 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2.088 7.90 1158.00 1158.00 .OO 1160.12 2.12 

4210.0 .O 4156.6 53.4 .O 353.2 23.4 

.37 .OO 11.77 2.29 .OOO .030 .050 

,007454 495. 495. 495. 20 8 0 

'SECNO 2.170 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,MSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

Q @ X1 = 2.170 TO X1 = 2.659 EQUALS Q AT CP39 

HL OLOSS L-BANK ELEV 

VOL TWA R-BANK ELEV 

WTN ELMIN SSTA 

CORAR TOPWID ENOST 
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SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLDSS L-BANK ELEV 



0 Ql.013 QCH QROB ALOE ACH AROB VOI. TWA R-l3ANK [ L E V  

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

3301 HV CHANGEO MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

UPSTREAM OF THOMAS ROAD EXTENDED 

3301 HV CHANGEO MORE THAN HVINS 

CNO 2.468 

20 TRIALS ATTEMPTED WSEL,CWSEI 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

2.468 6.31 1183.61 1183.61 .OO 1185.50 1.89 2.85 .14 1180.00 
4140.0 206.7 2799.6 1133.7 44.7 218.0 193.5 152.9 51.8 1180.00 

.42 4.62 12.84 5.86 .040 ,030 ,050 .OOO 1177.30 9950.20 
.007151 505. 505. 505. 20 11 0 .OO 126.85 10077.05 

3265 DIVIDED FLOW 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

1 
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CONFLUENCE OF CATERPILLAR WASH 

*SECNO 2.659 

7185 MINIMUM SPECIFIC ENERGY 



"SECNO 2.753 

3301 HV CHANGEO MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .40 

Q @ X1.3.753 TO X1=3.250 EQUALS STORAGE ROUTED FLW AT CP25 

"SECNO 2.848 

3265 DIVIDED FLW 

J)  01 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.848 4.23 1197.43 1197.43 .OO 1198.62 1.19 1.64 .29 1198.00 
945.0 .O 932.6 12.4 .O 105.8 6.8 170.6 58.4 1197.90 

.50 .OO 8.82 1.82 .OOO ,030 .050 .OOO 1193.20 9982.87 
,009277 495. 500. 495. 3 19 0 .OO 54.17 10041.41 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB 'XH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL ICE ICONT CORAR TOPWIO ENOST 

"SECNO 2.943 

3301 HV CHANGEO MORE THAN HVINS 

a 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.51 



'SECNO 3.148 

3.148 6.31 1206.31 .OO .OO 1206.89 .58 2.61 .04 1210.00 

945.0 .O 943.1 1.9 .O 153.9 3.7 176.0 60.9 1206.00 
.57 .OO 6.13 .52 ,000 ,030 .050 .OOO 1200.00 9981.13 

,003489 575. 575. 580. 1 0 0 .OO 72.14 10053.28 

'SECNO 3.250 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

DOWNSTREAM OF INDIAN SCHOL ROAD EXTENDED 

CONFLUENCE OF TRACTOR WASH 

SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

9 QLOB 'XH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IIX ICONT CORAR TOPWID ENOST 

*SECNO 3.344 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.05 

Q @ X1 = 3.344 TO X I  = 3.912 EQUALS Q AT CP25 

*SECNO 3.439 

8 2  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KFATIO = 2.65 
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"SECNO 3.535 

8 1  HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.535 2.09 1216.89 1216.89 .OO 1217.61 .73 .67 .20 1216.00 
1010.0 2.2 1002.4 5.5 1.0 146.2 2.9 189.0 68.8 1216.00 

.72 2.21 6.86 1.85 ,040 ,030 ,050 ,000 1214.80 9977.78 
.01! 589 500. 505. 500. 20 19 0 .OO 108.87 10086.65 

1 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 3.724 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.724 3.42 1230.02 1230.02 .OO 1230.69 .67 4.83 .05 1230.00 
1010.0 .O 637.0 373.0 .O 84.9 82.6 192.2 71.0 1230.00 

.76 .04 7.50 4.52 ,000 .030 ,050 .OOO 1226.60 9979.81 
,011462 495. 490. 480. 14 5 0 .OO 185.38 10165.19 

'SECNO 3.818 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMEO 

3.818 3.56 1235.86 1235.86 .OO 1236.42 .55 4.38 .O1 1234.00 
1010.0 7.8 698.7 303.5 2.9 99.7 131.8 194.5 73.5 1235.30 

.78 2.68 7.01 2.30 ,040 ,030 ,050 .OOO 1232.30 9981.89 
,006990 495. 495. 500. 3 8 0 .OO 239.65 10221.55 

"SECNO 3.912 
3685 20 TRIALS ATTEMPTED WSEL,WSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.912 3.41 1242.51 1242.51 .OO 1243.52 1.01 3.46 .14 1240.00 

lol'P,: 

27.2 885.6 97.2 7.9 103.7 37.1 196.7 75.3 1240.00 
3.44 8.54 2.62 .040 .Om .050 .OOO 1239.10 9973.71 

,006987 495. 495. 495. 20 8 0 .OO 86.57 10060.28 

*SECNO 4.006 
3685 20 TRIALS ATTEMPTED WSEL,WSEL 



3643 PROHARLE MINIMUM SPECIFIC ENCRGY 

3720 CRITICAL DEPTH ASSUMEO 

0 @ X l  = 4.006 TO X1 = 4.653 EQUALS (Q AT CP25 + Q AT CP22A2)/2 

4.006 2.92 1248.92 1248.92 .OO 1249.92 1.01 4.20 .OO 1250.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB WH QRO8 ALOE ACH AROB VOL TW A R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL ICC ICUNT WRAR TOPWID ENOST 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

4.101 1.70 1257.50 1257.50 .OO 1257.98 .48 5.11 .05 1256.50 

820.0 64.2 599.8 156.0 24.3 95.4 62.6 199.7 77.5 1256.50 

.85 2.65 6.29 2.49 .040 .030 .050 .OOO 1255.80 9930.55 

@ .009663 495. 500. 500. 3 14 0 .OO 194.94 10125.49 

'SECNO 4.196 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

4.196 2.52 1262.32 1262.32 .OO 1263.25 .93 5.02 .14 1264.00 

820.0 . O  818.5 1.5 .O 105.9 1.7 201.4 79.0 1262.00 

.86 .OO 7.73 .90 .OOO ,030 .050 .OOO 1259.80 9969.19 

,010467 500. 500. 495. 2 14 0 .OO 66.30 10035.49 

'SECNO 4.289 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

UPSTREAM OF CAMELBACK ROAD EXTENOEO 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

9 QLOB OCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENDST 

*SECNO 4.563 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

4.563 2.91 1281.01 1281.01 .DO 1281.74 .73 3.43 .07 1280.00 

820.0 8.2 763.5 48.3 3.8 107.8 28.0 208.8 84.8 1280.00 

.96 2.14 7.08 1.72 ,040 ,030 .050 ,000 1278.10 9977.43 

,008377 500. 495. 495. 3 8 0 .OO 118.09 10095.52 

3301 HV CHANGED MORE THAN HVINS 

8 
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.36 

USECNO 4.725 

3685 20 TRIALS ATTEMPTED WSEL,WSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

Q @ X1= 4.725 EQUALS Q @ CP22A2 

CONFLUENCE OF CATERPILLAR DIKE WASH 

PLOTTED WINTS (BY PRIORITY) E-ENERGY-W-WATER SURFACE.1-1NVERT.C-CRITICAL W.S. .L-LEFT 6WK.R-RIGHT 0ANK.M-LOWER END STA 
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T I  WHITE TANKS/AGUA FRIA AREA DRAINAGE MASTER STUDY 

72 100-YEAR STORM EVENT FLOODWAY RUN 

1 3  TUTHILL DIKE WASH - WASH "5" 

J1  ICHECK INQ NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

1 5  -1 

e 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

9 QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOFWIO ENOST 

3470 ENCROACHMENT STATIONS. 9945.5 10068.7 TYPE= 1 TARGET= 

Q @ X I  = 0.000 TO X1 = 1.012 EQUALS Q AT I 6 M 4  

MATCH FLOODPLAIN INTO 100-YEAR WNOING WSEL BEHIND WHITE TANKS 

STRUCTURE # 4 

3470 ENCROACHMENT STATIONS= 9910.0 10073.4 TYPE= 1 TARGET= 

,075 5.49 1040.49 .OO 1040.48 1041.14 .65 

3560.0 612.4 2947.2 .4 124.7 436.9 . 5  

.02 4.91 6.75 . 7 8  .030 .030 .040 

PAGE 27 

PAGE 2 8  



*SECNO . I86 

el HV CHANGE0 MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9950.0 10068.5 TYPE= 1 TARGET= 

,186 4.43 1042.93 1042.93 1043.26 1044.64 1.71 
3560.0 118.5 3352.6 88.9 21.4 311.7 21.4 

.03 5.53 10.76 4.15 ,030 .030 .040 

,007703 580. 580. 580. 2 15 0 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 

4 QLOB OCH QROB ALOE ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

01 HV CHANGED MORE THAN HVINS 6 
3470 ENCROACHMENT STATIONS= 9925.0 10080.0 TYPE= 1 TARGET= 

,314 5.23 1047.73 .OO 1047.36 1048.68 .95 
3560.0 .O 3560.0 .O .O 455.3 .O 

.06 .OO 7.82 .OO ,000 .030 ,000 

,004589 500. 680. 720. 2 0 0 

"SECNO ,415 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9940.0 10175.0 TYPE= 1 TARGET= 

,415 4.49 1051.69 1051.69 1051.71 1052.75 1.06 

3560.0 .O 3054.3 505.7 .O 347.8 137.3 

.08 .OO 8.78 3.68 .OOO .030 ,040 

.007761 300. 530. 800. 2 15 0 

'SECNO .540 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9911.8 101 10.0 TYPE= 1 TARGET= 

e 35,:: 

4.21 1057.21 1057.21 1057.33 1058.42 1.21 
26.3 3204.8 328.9 8.6 348.2 87.7 

.10 3.05 9.20 3.75 .030 .030 .040 
.007457 660. 660. 650. 3 11 0 

HL OLOSS L-BANK ELEV 

VOL TWA R-BANK ELEV 

WTN ELMIN SSTA 

CORAR TOPWIO ENOST 



?:US M I N I M U M  S P E C I I I C  ENERGY 

3720 CRllICAL DEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9951.0 10105.0 TYPE= 1 TARGET= 154.020 
4.70 1061.50 1061.50 1061.55 1062.90 1.41 3.45 .06 1058.00 

@35;:?: 175.1 2937.0 447.9 30.5 286.7 104.7 35.3 12.7 1058.00 
.ll 5.73 10.25 4.28 ,030 ,030 ,040 ,000 1056.80 9952.52 

,006534 495. 495. 495. 1 8 0 .OO 152.47 10105.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB WH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENOST 

"SECNO ,729 

3470 ENCROACHMENT STATIONS= 9953.5 10085.0 TYPE= 1 TARGET= 131.480 
,729 4.41 1065.11 .OO 1065.08 1066.38 1.27 3.47 .01 1064.00 

3560.0 8.9 3551.1 .O 3.1 392.4 .O 40.0 14.3 100000.00 

.13 2.85 9.05 .OO ,030 ,030 ,000 ,000 1060.70 9954.41 

,007371 500. 500. 500. 2 0 0 .OO 130.59 10085.00 

Yi'" '"' 
3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9952.7 10045.3 TYPE= 1 TARGET= 92.560 
.823 5.99 1070.49 1070.49 1070.49 1072.53 2.04 3.86 .23 1070.00 

3560.0 .5 3556.9 2.6 .3 310.3 2.0 44.0 15.5 1070.00 
.14 1.67 11.46 1.31 .030 .030 ,040 .OOO 1064.50 9953.78 

,008250 495. 495. 495. 6 11 0 .OO 84.34 10038.12 

"SECNO ,917 

3470 ENCROACHMENT STATIONS= 9956.3 10050.0 TYPE= 1 TARGET= 93.700 
.917 5.17 1074.47 .OO 1074.46 1076.20 1.74 3.65 .03 1072.00 

3560.0 36.7 3518.0 5.2 7.9 330.9 3.5 47.8 16.6 1074.00 
.15 4.67 10.63 1.48 .030 ,030 .040 .OOO 1069.30 9957.67 

,006497 500. 500. 500. 2 0 0 .OO 92.33 10050.00 

'SECNO 1.012 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

@O CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS. 9936.4 10028.6 TYPE= 1 TARGET= 92.199 
1.012 4.63 1080.33 1080.33 1080.33 1082.31 1.98 3.71 .07 1080.00 

3560.0 .4 3559.0 .7 .3 315.3 .6 51.6 17.6 1080.00 
.16 1.36 11.29 1.03 .030 .030 .040 .OOO 1075.70 9930.36 

.008554 500. 500. 500. 20 11 0 .OO 85.51 10023.87 



PAGE 31 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB W H  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 9977.7 10022.0 TYPE= 1 TARGET= 44.300 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1088.00 ELREA= 1088.00 

Q @ X1 = 1.067 TO X1 = 1.110 EQUALS SR AT CP43 
FLOW LEFT OVER AFTER WEIR FLOW OVER DIKE UPSTREAM OF CULVERT 

a 4 - l o f t  x 8 f t  x 2 2 7 f t  BC AT INTERSTATE 1 0  

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
4 ,016 .50 2.60 .OO 8.00 10.00 227.00 8 1 1081.16 1078.64 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLALLS; NO INLET TOP E K E  BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 7 5  DEGREES 

*SECNO 1 . I 1 0  
BTCARD. BRIffiESTENCL= 9950.00 STENCR= 10022.00 

SPECIAL CULVERT INLET CONTROL +WEIR FLOW. EG = 1092.33 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.41 

EGIC EGCC H4 W E I R  9CULV VCH ACULV ELTRD WEIRLN 
1092.41 1092.17 4.88 0. 3553. 7.870 320.0 1092.00 1. 



14SEP94 20:51:26 PAGE 32 

S E C N O  DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB K H  QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOFUID ENDST 

3470 ENCROACHMENT STATIONS= 9950.0 10022.0 TYPE= 1 TARGET= 72.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1092.00 ELREA= 1099.00 

EFFECTIVE F L W  OPTION I S  INCORPORATED FOR THE NEXT 5 UPSTREAM CROSS 

SECTIONS AS A RESULT OF WNOING AND UPSTREAM AN0 WWNSTREAM EXPANSION 

AND CONTRATION F L W  SITUATIONS. 

ACTUAL MAPPEO LIMITS CORRESPOND TO WATER SURFACE ELEVATIONS AN0 ARE 
SHWN CORRECTLY ON THE FLWDPLAIN WORK MAP. 

3301 HV CHANGE0 MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.56 

3470 ENCROACHMENT STATIONS- 9920.0 10100.0 TYPE= 1 TARGET= 180.000 

Q @ X1 = 1.118 TO X I  = 1.198 EQUALS STORAGE ROUTED Q AT CP43 

CCHV- ,100 CEHV= ,300 

'SECNO 1.152 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = .70 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
9 QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT WRAR TOFWID ENDST 

PAGE 33 



3470 ENCROACHMENT STATIONS. 9930.0 10150.0 TYPE= 1 TARGET= 

1.152 10.52 1092.52 . O O  1092.52 1092.66 .14 e 3B;;; .O 2521.3 1058.7 .O 756.1 525.3 

.OO 3.33 2.02 ,000 ,030 ,040 

,000359 180. 180. 180. 2 0 0 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

3470 ENCROACHMENT STATIONS= 9925.0 10200.0 TYPE= 1 TARGET= 

1.198 7.16 1092.46 .OO 1092.46 1092.91 .45 

3580.0 17.5 2794.9 767.7 7.6 468.4 338.9 

.21 2.30 5.97 2.27 ,030 .030 .040 

,001 51 1 235. 240. 235. 2 0 0 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

eO ENCROACHMENT STATIONS= 9945.0 10200.0 TYPE= 1 TARGET= 

Q @ X1 = 1.260 TO X1 = 1.322 EQUALS ROUTED Q AT CP42 

UPSTREAM OF %WELL ROAD 

14SEP94 20:51:26 PAGE 34 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

4 QLOB 'XH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

*SECNO 1.287 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

93 PROBABLE MINIMUM SPECIFIC ENERGY 

20 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 9974.0 10145.0 TYPE= 1 TARGET= 171.040 

1.287 4.26 1098.26 1098.26 1098.28 1099.66 1.39 1.10 .ll 1098.00 
4250.0 .2 4249.8 .O .2 448.6 .O 74.7 22.9 100000.00 

.23 1.25 9.47 .OD .030 .030 .OOO .OOO 1094.00 9978.68 



$" 1.313 
5 MINIMUM SPECIFIC ENERGY 

20 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9920.1 10080.0 TYPE= 1 TARGET= 159.860 

THE NEXT THREE UPSTREAM CROSS SECTIONS FLW THROUGH A DETENTIION 
BASIN AND EFFECTIVE FLW LIMITS ARE IMWSED TO MODEL THIS SITUATION 
CORRECTLY. MAPPED LIMITS ARE SMOWN ON THE FLOODPLAIN MAP TO 
CORRECTLY DEPICT THE ACTUAL WNOING AREA. 

CONFLUENCE OF BULLWZER WASH 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE. KRATIO = 3.99 

@70 ENCROACHMENT STATIONS= 9875.9 10110.0 TYPE= 1 TARGET= 234.100 
1.322 6.72 1101.72 .OO 1101.73 1101.91 .19 .07 .45 1096.00 

4250.0 294.3 3955.7 .O 122.1 1120.4 .O 77.3 23.7 100000.00 
.24 2.41 3.53 .OO .030 .030 .OOO .OOO 1095.00 9888.02 

.000463 150. 50. 150. 3 0 0 .OD 221.98 10110.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB WH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

3302 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE. KRATIO = 3.12 

3470 ENCROACHMENT STATIONS= 9877.2 10100.0 TYPE= 1 TARGET= 222.760 

Q AT XI = 1.362 TO X1 = 1.614 EQUALS (Q AT CP39 + 1/5 HYDROGRAPH AT 42) 



'SECNO 1.422 

3301 HV CHANGED MORE THAN HVINS 

(5 20 TRIALS ATTEMPTED NSEL,MEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9949.0 10045.0 TYPE= 1 TARGET= 96.010 

1.422 6.58 1105.08 1105.08 1105.08 1107.27 2.19 .05 .64 100000.00 

4280.0 .O 4280.0 .O .O 360.0 .O 95.7 25.7 100000.00 
.27 .OO 11.89 .OO .OOO ,030 ,000 ,000 1098.50 9954.62 

,008350 315. 31 5. 315. 20 17 0 .OO 83.07 10037.69 

*SECNO 1.518 
3685 20 TRIALS ATTEMPTEO WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9969.4 10090.0 TYPE= 1 TARGET= 120.600 

1.518 6.06 1112.96 1112.96 1112.73 1115.15 2.20 4.13 .OO 1110.00 
4280.0 25.0 4251.3 3.7 6.6 356.2 2.3 99.9 26.7 1112.00 

.29 3.81 11.94 1.60 ,040 .030 ,050 ,000 1106.90 9970.57 

.008004 495. 505. 495. 20 11 0 .OO 89.21 10059.78 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB (ICH QROB ALOB ACH AROB VOL TW A R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENOST .. 

*SECNO 1.614 

3685 20 TRIALS ATTEMPTEO WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMEO 

3470 ENCROACHMENT STATIONS= 9967.7 10110.0 TYPE= 1 TARGET= 142.280 

1.614 7.78 1121.68 1121.68 1121.69 1124.00 2.32 4.20 .04 1122.00 
4280.0 .O 4280.0 .O .O 350.2 .O 104.1 27.7 1122.00 

.30 .OO 12.22 .OO ,000 ,030 .OOO ,000 1113.90 9975.81 
.DO8463 510. 510. 505. 20 11 0 .OO 77.57 10053.38 

*SECNO 1.710 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

70 ENCROACHMENT STATIONS= 9965.0 10070.0 TYPE- 1 TARGET= 105.000 

Q @ X1 = 1.710 TO 2.088 EQUALS (Q AT 1.362 + Q AT CP39)/2 



ECNO 1.805 a 20 TRIALS ATTEMPTEO WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS. 9969.8 10050.0 TYPE= 1 TARGET= 

1.805 8.98 1136.58 1136.58 1136.57 1139.02 2.44 

4210.0 . O  4210.0 .O .O 335.6 .O 

.32 .OO 12.54 .OO ,000 ,030 ,000 

,000239 500. 500. 500. 20 8 0 

*SECNO 1.898 

3685 20 TRIALS ATTEMPTED WSEL-CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

1 

14SEP94 20: 51 :26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 

9 QLOB &H QROB ALOB ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

a 0  ENCROACHMENT STATIONS= 9972.1 10070.0 TYPE= 1 TARGET= 

1.898 6.61 1143.91 1143.91 1144.08 1146.11 2.20 
4210.0 51.5 3020.3 1138.2 11.5 223.4 185.0 

.33 4.49 13.52 6.15 .040 .030 .050 

,007624 495. 495. 495. 20 19 0 

'SECNO 1.994 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9969.1 10092.8 TYPE= 1 TARGET= 

1.994 7.36 1150.86 1150.86 1150.84 1153.09 2.23 

4210.0 1.6 4197.3 11.0 .9 349.9 7.4 

.34 1.78 12.00 1.50 ,040 .030 ,050 

,007844 505. 505. 505. 20 8 0 

*SECNO 2.088 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9971.5 10055.0 TYPE= 1 TARGET= 

4 i ; E  

7.74 1157.84 1157.84 1158.00 1160.20 2.36 

.O 4210.0 .O .O 341.3 .O 
.35 .OO 12.34 . 00 .OOO ,030 .OOO 

.008410 495. 495. 495. 20 8 0 

HL OLOSS L-BANK ELEV 

VOL TWA R-BANK ELEV 

N N  ELMIN SSTA 

CORAR TOPWIO ENOST 
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3301 HV CHANGED MORE THAN HVINS 

'585 20 TRIALS ATTEMPTED WSEL.CWSEL 
3 PROBABLE MINIMUM SPECIFIC ENERGY 
0 CRITICAL OEPTH ASSUMEO Q 

3470 ENCROACHMENT STATIONS. 9964.3 10128.9 TYPE= 1 TARGET= 164.590 

Q @ Xl = 2.170 TO X1 = 2.659 EQUALS Q AT CP39 
1 

14SEP94 20: 51 :26 

'SECNO 2.279 

3301 HV CHANGEO MORE THAN HVINS 

3685 20 TRIALS ATTEMPTEO WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMEO 

70 ENCROACHMENT STATIONS. 9945.9 10039.9 NPE= 3 1 TARGET= 

UPSTREAM OF THMnnS ROAD EXTENOEO 

*SECNO 2.373 

3301 HV CHANGEO MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 9950.0 10080.0 TYPE= 1 TARGET= 
2.373 6.99 1178.99 .OO 1179.02 1180.53 1.54 

4140.0 .O 3512.0 628.0 .O 329.4 141.8 
.39 .OO 10.66 4.43 .OOO .030 .050 

.004800 495. 495. 495. 2 0 0 

'SECNO 2.468 
3685 20 TRIALS ATTEMPTEO WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

d b 7 0  ENCROACHMENT STATIONS= 9941.0 10080.0 TYPE= 1 TARGET= 



14SE1'94 20: 51 : 26 PAGE 39 

'SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

4 QLOB WH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VRO8 XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL ICC ICONT CORAR TOPWID ENDST 

*SECNO 2.563 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9944.8 10100.0 TYPE= 1 TARGET= 155.190 

CONFLUENCE OF CATERPILLAR WASH 

*SECNO 2.659 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

a0 ENCROACHMENT STATIONS= 9968.5 10100.0 TYPE= 1 TARGET= 131.450 

2.659 6.86 1192.66 1192.66 1192.83 1194.54 1.88 2.88 .02 1190.00 
4140.0 18.5 3364.1 757.4 5.9 279.3 175.9 154.1 40.7 1188.00 

.43 3.16 12.05 4.31 ,040 .030 ,050 .OOO 1185.80 9970.58 
.006078 505. 505. 505. 2 11 0 .OO 129.42 10100.00 

3265 DIVIDE0 FLOW 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50 

3470 ENCROACHMENT STATIONS. 9917.7 10110.0 TYPE= 1 TARGET= 192.330 

Q @ X1=3.753 TO X1=3.250 EQUALS STORAGE ROUTED FLOW AT CP25 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV tlL OLOSS L-BANK ELEV 

Q QiLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
T I M E  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENDST 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9964.0 10080.0 TYPE= 1 TARGET= 116.000 
2.848 4.23 1197.43 1197.43 1197.43 1198.62 1.19 1.36 .30 1198.00 

945.0 .O 932.5 12.5 .O 106.0 6.9 160.6 43.2 1197.90 

.49 . 00 8.80 1.82 .a00 .030 ,050 .OOO 1193.20 9982.84 

,009216 495. 500. 495. 4 14 0 .OO 54.29 10041.45 

"SECNO 2.943 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50 

a 
3470 ENCROACHMENT STATIONS. 9960.5 10067.9 TYPE= 1 TARGET= 107.400 

"SECNO 3.057 

3470 ENCROACHMENT STATIONS. 9975.0 10075.0 PIPE= 1 TARGET. 100.000 
3.057 3.92 1203.32 .OO 1203.32 1204.25 .93 2.52 .ll 1202.00 
945.0 4.6 865.0 75.4 2.2 107.2 30.0 164.0 44.8 1202.00 

.53 2.09 8.07 2.52 ,040 .030 .a50 .OOO 1199.40 9981.70 
,0061 02 505. 510. 510. 3 0 0 .OO 68.21 10049.91 

'SECNO 3.148 
1 

14SEP94 20: 51 : 26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB WH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBL XLCH XLOBR ITRIAL IDC IMlNT CQRAR TOFWID ENDST 

PAGE 41 

3470 ENCROACHMENT STATIONS. 9977.7 10100.0 TYPE= 1 TARGET= 122.300 
3.148 6.31 1206.31 .OO 1206.31 1206.89 .58 2.61 .04 100000.00 
945.0 .O 943.1 1.9 .O 153.9 3.7 166.0 45.7 1206.00 



NO 3.250 
20 TRIALS ATTEMPTED WSEL.CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9939.6 10150.0 TYPE= 1 TARGET= 210.380 

WWNSTREAM OF INDIAN SCHOOL ROAD EXTENDED 

CONFLUENCE OF TRACTOR WASH 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.05 

3470 ENCROACHMENT STATIONS= 9978.4 10150.0 TYPE= 1 TARGET= 171.570 

Q @ Xl = 3.344 TO X1 = 3.912 EQUALS Q AT CP25 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB WH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL ICE IWNT CORAR TOPWIO ENOST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.51 

3470 ENCROACHMENT STATIONS= 9974.8 10150.0 TYPE= 1 TARGET= 175.170 
3.439 2.94 1216.44 .OO 1216.41 1216.51 .07 .55 .02 1214.00 

1010.0 4.4 1005.6 .O 5.0 456.9 .O 174.6 51.2 100000.00 
.68 .89 2.20 .OO .040 ,030 .OOO .OOO 1213.50 9975.94 . .000538 

500. 500. 500. 4 0 0 .OO 174.06 10150.00 

3301 HV CHANGED MORE THAN HVINS 



3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMEO 

ENCROACHMENT STATIONS= 9976.9 10089.4 TYPE= 
3.535 

1 TARGET. 112.520 
2.09 1216.89 1216.89 1216.89 1217.61 .73 .74 .20 1216.00 

1010.0 2.2 1002.4 5.4 1.0 146.2 2.9 178.2 52.9 1216.00 
.70 2.21 6.86 1.85 .040 ,030 ,050 ,000 1214.80 9977.78 

.011589 500. 505. 500. 20 19 0 .OO 108.87 10086.65 

3470 ENCROACHMENT STATIONS= 9976.7 10031.7 TYPE= 1 TARGET= 55.040 

3.631 3.47 1221.67 1221.60 1221.67 1222.81 1.14 5.07 .12 1220.00 

1010.0 5.7 996.2 8.1 2.1 115.7 3.5 179.8 53.8 1220.00 

.72 2.71 8.61 2.33 ,040 ,030 .050 ,000 1218.20 9977.49 

.008623 510. 510. 510. 7 14 0 .OO 51.68 10029.18 

*SECNO 3.724 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9975.8 10070.0 TYPE= 1 TARGET= 94.180 

3.724 4.11 1230.71 1230.71 1230.02 1231.63 .92 4.09 .02 1230.00 

1010.0 4.2 946.1 59.7 2.1 119.5 28.4 181.3 54.6 1230.00 
.74 2.01 7.92 2.10 .040 ,030 .050 .OOO 1226.60 9975.82 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QL08 WH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR HTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL ICC ICONT CORAR TOPWID ENDST 

*SECNO 3.818 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9981.3 10070.0 TYPE= 1 TARGET= 88.660 

3.818 3.53 1235.83 1235.83 1235.86 1236.74 .90 4.46 .OO 1234.00 
1010.0 8.9 816.9 184.2 2.8 98.2 52.6 183.0 55.7 1235.30 

.75 3.17 8.32 3.50 .040 .030 .050 .OOO 1232.30 9981.95 
,010027 495. 495. 500. 4 15 0 .OO 88.05 10070.00 

*SECNO 3.912 
7185 MINIMUM SPECIFIC ENERGY 

@O CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9972.3 10070.0 NPE= 1 TARGET= 97.710 

3.91 2 3.41 1242.51 1242.51 1242.51 1243.52 1.01 4.12 .03 1240.00 

1010.0 27.2 885.8 97.1 7.9 103.7 37.0 184.7 56.6 1240.00 
.77 3.45 8.54 2.62 .040 .030 .050 .000 1239.10 9973.72 

.007006 495. 495. 495. 3 8 0 .OO 86.52 10060.24 



*SECNO 4.006 

3685 20 TRIALS ATTEMPTED WSEL.CWSEL 

3 PROBABLE MINIMUM SPECIFIC ENERGY 

CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9980.9 10041.6 TYPE= 1 TARGET= 60.699 

9 @ XI = 4.006 TO X1 = 4.653 EQUALS (Q AT CP25 + Q AT CP22A2)/2 

'SECNO 4.101 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9920.0 10070.0 TYPE= 1 TARGET= 1 50.000 

4.101 1.77 1257.57 1257.57 1257.50 1258.13 .56 5.17 .04 1256.50 
820.0 77.1 655.9 87.0 27.2 99.5 29.9 187.7 58.5 1256.50 

.81 2.84 6.59 2.91 .040 ,030 .050 .OOO 1255.80 9928.56 

.Dl0033 495. 500. 500. 3 14 0 .OO 141.44 10070.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB WH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC I K N T  CORAR TOWID ENDST 

3470 ENCROACHMENT STATIONS= 9967.5 10058.1 TYPE= 1 TARGET= 90.620 

4.196 2.54 1262.34 1262.33 1262.32 1263.25 .90 5.01 .10 100000.00 
820.0 .O 818.2 1.8 .O 107.3 2.0 189.2 59.7 1262.00 

.83 .OO 7.63 .93 ,000 ,030 .050 .OOO 1259.80 9969.13 
,010032 500. 500. 495. 5 11 0 .OO 67.16 10036.29 

"SECNO 4.289 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL OEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9949.6 10070.0 TYPE= 1 TARGET= 120.410 

UPSTREAM OF CAMELBACK ROAD EXTENDED 
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3470 ENCROACHMENT STATIONS= 9992.1 10090.0 TYPE= 1 TARGET= 97.920 
4.375 2.27 1273.97 .OO 1273.90 1274.54 .56 4.01 .01 1272.00 

820.0 6.8 469.3 343.8 2.4 63.7 98.0 192.4 61.8 1272.00 

2.81 7.37 3.51 ,040 ,030 ,050 ,000 1271.70 9992.53 

'008;; 445. 450. 445. 4 0 0 .OO 97.46 10090.00 

3470 ENCROACHMENT STATIONS. 9984.5 10090.0 TYPE= 1 TARGET= 105.460 

4.469 2.52 1277.62 .OO 1277.66 1278.17 .55 3.63 .OO 1276.00 

820.0 16.7 667.6 135.8 6.5 103.1 52.1 194.2 63.0 1276.00 

.90 2.57 6.47 2.61 ,040 .030 ,050 .000 1275.10 9986.94 

,006523 500. 500. 500. 4 0 0 .OO 103.06 10090.00 

'SECNO 4.563 
1 

14SEP94 20: 51 :26 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

0 QLOB (0 QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

0 ENCROACHMENT STATIONS= 9973.2 10070.0 TYPE= 1 TARGET= 96.760 

4.563 2.94 1281.04 1280.98 1281.01 1281.74 .70 3.53 .04 1280.00 

820.0 8.7 760.6 50.7 4.1 109.7 23.2 195.9 64.1 1280.00 

.92 2.12 6.93 2.19 .040 ,030 ,050 ,000 1278.10 9977.17 

,007837 500. 495. 495. 6 8 0 .OO 92.83 10070.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.26 

3470 ENCROACHMENT STATIONS= 9961.0 10070.0 TYPE= 1 TARGET= 109.050 

4.653 3.26 1282.96 .OO 1282.98 1283.19 .23 1.40 .05 1282.00 

820.0 1.0 809.1 9.9 1.2 210.5 13.9 197.9 65.2 1282.00 
.96 .85 3.84 .71 ,040 .030 .050 .OOO 1279.70 9962.59 

,001 532 475. 475. 475. 4 0 0 .OO 106.30 10068.89 

*SECNO 4.725 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

2470 ENCROACHMENT STATIONS. 9970.1 10070.0 TYPE= 1 TARGET= 99.860 

Q @ XI= 4.725 EQUALS Q @ CP22A2 

CONFLUENCE OF CATERPILLAR DIKE WASH 

PAGE 45 



...................................... 
HEC-2 WATER SURFACE PROFILES 

PAGE 4 6  

T H I S  RUN EXECUTED 14SEP94 20:52:34 

Version 4.6.2; May 1 9 9 1  
...................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMlARY OF ERRORS L I S T  

TUTHILL DIKE WASH - WASH 

SUEmARY PRINTOUT 

SECNO 4 CWSEL SSTA STCHL STCHR ENOST OIFWSX TOPWIO DEPTH ELMIN 10*KS VCH 
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SECNO 4 CWSEL SSTA STCHL STCHR ENOST OIFWSX OEPTH ELMIN 10*KS VCH 

PAGE 48 

SECNO Q CWSEL SSTA STCHL STCHR ENDST OEPTH ELMIN 

7.90 1150.10 





PAGE 5 0  

TUTHILL DIKE WASH - WASH 

SUMMARY PRINTOUT TABLE 1 1 0  

SECNO M E L  DIFKWS EG TOPWID QLOB W H  QROB PERENC STENCL STCHL STCHR STENCR 



PAGE 51 

SECNO Ch'SEL OIFKWS EG TOPWIO QROB PERENC STENCL STCHL STCHR STENCR 



1. I3911 

1.898 

1.994 

1.994 

2.088 

2.088 

2.170 

2.170 

2.279 
2.279 

2.373 

2.373 

2.468 

2.468 

14SEP94 

SECNO 

2.563 

2.563 

2.659 
2.659 

2.753 

2.753 

2.848 

2.848 

2.943 

2.943 

3.057 

3.057 

3.148 

3.148 

3.250 

3.250 

3.344 

3.344 

3.439 

3.439 

1144.08 
1143.91 

1150.84 

1150.86 

1158.00 

1157.84 

1166.51 

1166.53 

1175.23 
1175.23 

1179.02 
1178.99 

1183.61 

1183.61 

20: 51 : 26 

CWSEL 

1189.53 

1189.47 

1192.83 
1192.66 

1196.36 

1196.56 

1197.43 

1197.43 

1201.06 

1201.05 

1203.32 

1203.32 

1206.31 

1206.31 

1212.52 

1212.52 

1215.69 

1215.69 

1216.41 

1216.44 

. 00 
-. 16 

. 00 

.O1 

.oo 
- . I6  

.oo 

.02 

.oo 

.oo 

.oo 
-.03 

.oo 

.01 

OIFKWS 

.oo 
-.06 

.oo 
-.I8 

.oo 

.2a 

.oo 

.01 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.03 

.oo 
97.93 

.oo 
123.75 

. 00 

83.55 

.oo 
164.59 

.oo 
94.03 

.oo 
129.96 

.oo 
138.97 

PERENC 

.oo 
155.19 

.oo 
131.45 

.oo 
192.33 

.oo 
116.00 

.oo 
107.40 

.oo 
100.00 

.oo 
122.30 

. 00 

210.38 

.oo 
171.57 

.oo 
175.17 

.oo 
9972.07 

.oo 
9969.06 

.oo 
9971.45 

.oo 
9964.34 

.oo 
9945.88 

. 00 
9950.04 

.oo 
9941.03 

STENCL 

.oo 
9944.81 

.oo 
9968.55 

.oo 
9917.67 

.oo 
9964.00 

.oo 
9960.50 

.oo 
9975.00 

. 00 

9977.70 

.oo 
9939.62 

.oo 
9978.43 

.oo 
9974.83 

9980.00 
9980.00 

9975.00 
9975.00 

9975.00 

9975.00 

9940.00 

9940.00 

9940.00 
9940.00 

9960.00 

9960.00 

9975.00 

9975.00 

STCHL 

9980.00 

9980.00 

9975.00 

9975.00 

9975.00 

9975.00 

9980.00 

9980.00 

9945.00 

9945.00 

9985.00 

9985.00 

9975.00 

9975.00 

9970.00 

9970.00 

9985.00 

9985.00 

9980.00 

9980.00 

PAGE 52 

STCHR STENCR 



1 
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SECNO CWSEL OIFKWS EG TOPWIO QLOB W H  QROB PERENC STENCL STCHL STCHR STENCR 

1 

14SEP94 20: 51 : 26 PAGE 54 

SUMMARY OF ERRORS AN0 SPECIAL NOTES 

CAUTION SECNO= .I86 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .I86 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.I86 PROFILE= 2 CRITICAL DEPTH ASSUMED 
UTION SECNO= .I86 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .415 PROFILE. 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO. .415 PROFILE- 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= ,415 PROFILE. 2 CRITICAL DEPTH ASSWED 
CAUTION SECNO= .415 PROFILE= 2 MINIMUM SPECIFIC ENERGY 



CAUTION SECNO= 

CAUTION SECNO= 

CAIJTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO= 

,540 PROFILE. 

,540 PROFILE= 

.540 PROFILE= 

,540  PROFILE= 

1 CRITICAL DEPTH ASSUMED 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSUMED 

2 MINIMUM SPECIFIC ENERGY 

1 CRITICAL DEPTH ASSUMED 

1 MINIMUM SPECIFIC ENERGY 

2 CRITICAL DEPTH ASSUMED 
2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= ,729 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= ,729  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .823  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= ,823 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- ,823 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= ,823 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= ,823 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.012 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.012 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.012 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 1.012 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.012 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.012 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 1.067 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 1.067 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.067 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

9 TION SECNO- 1.067 PROFILE= 2 CRITICAL DEPTH ASSUMED 

AUTION SECNO- 1.067 PROFILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.067 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 1.110 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.110 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.118 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE hCCEPTABLE RANGE 

WARNING SECNO= 1.152 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.152 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 
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WARNING SECNO= 1.198 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.198 PROFILE. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

.- 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

1.260 PROFILE= 1 CRITICAL OEPTH ASSUMED 

1.260 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.260 PROFILE= 1 2 0  TRIALS ATTEMPTED TO EALANCE WSEL 

1.260 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.260 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.260 PROFILE- 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

1.287 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.287 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.287 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.287 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.287 PROFILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY 

1.287 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
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CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 

WARNING SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO- 
CAUTION SECNO= 

UTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
1 

14SEP94 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 

CAUTION SEWO= 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNO= 

CAUTION SECNO- 

CAUTION SECNOS 

CAUTION SECNO= 

CAUTION SEWO= 

1.313 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.313 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

1.313 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.313 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

1 .322  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1.322 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1.362 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1.362 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1.422 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.422 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.422 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.422 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.422 PROFILE- 2 PROBABLE MINIMUM SPECIFIC ENERGY 

1.422 PROFILE= 2 2 0  TRIALS AnEMPTED TO BALANCE WSEL 

1.518 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.518 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.518 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.518 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.518 PROFILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY 

1.518 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.614 PROFILE. 1 CRITICAL DEPTH ASSUMED 

1 .614  PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.614 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.614 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1.614 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

1.614 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

1.710 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.710 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.710 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

1.710 PROFILE= 2 CRITICAL OEPTH ASSUMED 

1.710 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

1.710 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

1.805 PROFILE= 1 CRITICAL OEPTH ASSUMED 

1.805 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.805 PROFILE. 1 2 0  TRIALS ATTEMPTEO TO BALANCE WSEL 

1.805 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1 .805 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

1.805 PROFILE. 2 2 0  TRIALS ATTEMPTEO TO BALANCE WSEL 

1.898 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.898 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

1.898 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

1.898 PROFILE. 2 CRITICAL DEPTH ASSUMED 

1.898 PROFILE= 2 PROBABLE M I N I M  SPECIFIC ENERGY 

1.898 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO. 

CAUTION SECNO= 

CAUTION SEWO= 

CAUTION SECNO. 

1.994 PROFILE= 1 CRITICAL DEPTH ASSUMED 

1.994 PROFILE= 1 PROBABLE MINIHUM SPECIFIC ENERGY 

1.994 PROFILE. 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

1.994 PROFILE. 2 CRITICAL DEPTH ASSUMED 



CAUTION SECNO= 1.994 PROFII..E= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.994 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEl 

@ION SECNO= 2.088 PROFILE. 1 CRITICAL DEPTH ASSUMED 

TION SECNO= 2.088 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
UTION SECNO= 2.088 PROFILE. 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 2.088 PROFILE. 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 2.088 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.088 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 2.170 PROFILE. 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.170 PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.170 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO- 2.170 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.170 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.170 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE %EL 

CAUTION SECNO= 2.279 PROFILE= 1 CRITICAL OEPTH ASSUMED 

CAUTION SECNO= 2.279 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.279 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 2 .279  PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.279 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 2.468 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECND= 2 .468  PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.468 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 2.468 PROFILE. 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 2.468 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.468 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL * UTION SECNO= 2 .563  PROFILE= 1 CRITICAL DEPTH ASSUMED 

AUTION SECNO= 2.563 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNOF 2.563 PROFILE; 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 2.563 PROFILE= 2 CRITICAL DEPTH ASSUMED 

1 
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CAUTION SECNO= 2.563 PROFILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 2.563 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 2.659 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.659 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.659 PROFILE. 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.659 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 2.753 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 2.753 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO; 2.848 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 2.848 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.848 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.848 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 2.943 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

dlPRNING SECNO= 

2.943 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3.250 PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 3.250 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO. 3.250 PROFILE- 1 20 TRIALS ATTEMPTED TO MWE WSEL 
CAUTION SECNO= 3.250 PROFILE. 2 CRITICAL DEPTH A S W E D  
CAUTION SECNO= 3.250 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 



CAUIION SECNO; 3.250 PROFILE= 2 2 0  TRIAILS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 3 . 3 4 4  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

sEcNo= 3 .344  PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

NING SECNO= 3.439 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 3 . 4 3 9  PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3 . 5 3 5  PROFILE= 1 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 3 .535  PROFILE= 1 PROBABLE MINIMUM SPECIF IC  ENERGY 

CAUTION SECNO= 3 .535  PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 3 .535  PROFILE= 2 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 3 . 5 3 5  PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.535 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 3 .724  PROFILE. 1 CR IT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 3 .724  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.724 PROFILE. 2 CR IT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 3.724 PROFILE. 2 PROBABLE MINIMUM SPECIF IC  ENERGY 

CAUTION SECNO= 3 .724  PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 3 .818  PROFILE= 1 CRIT ICAL  OEPTH ASSUMED 

CAUTION SECNO= 3 .818  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3 . 8 1 8  PROFILE. 2 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 3 .818  PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3 .912  PROFILE. 1 CR IT ICAL  DEPTH ASSUMED 

CAUTION SECNO- 3 .912  PROFILE; 1 PROBABLE MINIMUM SPECIF IC  ENERGY 

CAUTION SECNO- 3 .912  PROFILE. 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEl 

UTION SECNO- Y 3 .912  PROFILE. 2 CR IT ICAL  DEPTH ASSUMED 
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CAUTION SECNO= 3.912 PROFILE; 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4 .006  PROFILE. 1 CRIT ICAL  DEPTH ASSUME0 

CAUTION SECNO= 4 .006  PROFILE= 1 PROBABLE MINIMUM SPECIF IC  ENERGY 

CAUTION SECNO= 4.006 PROFILE; 1 20 TRIALS  ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 4.006 PROFILE= 2 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 4.006 PROFILE. 2 PROBABLE MINIMUM SPECIF IC  ENERGY 

CAUTION SECNO= 4.006 PROFILE. 2 20 TRIALS  ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 4.101 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 4.101 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.101 PROFILE= 2 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 4.101 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.196 PROFILE= 1 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO= 4 .196  PROFILE. 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.289 PROFILE- 1 CRIT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 4.289 PROFILE. 1 PROBABLE MINIMUM SPECIF IC  ENERGY 

CAUTION SECNO= 4.289 PROFILE- 1 20 TRIALS  ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 4 .289  PROFILE. 2 CRIT ICAL  DEPTH ASSUMED 

r SECNO= 

4,289 PROFILE. 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.563 PROFILE- 1 CR IT ICAL  DEPTH ASSUMED 

CAUTION SECNO= 4.563 PROFILE= 1 MINIMUM SPECIF IC  ENERGY 

WARNING SECNO= 4.653 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4.653 PROFILE* 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



CAUTION SECNO= 4 . 7 2 5  PROFILE= 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 4.725 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

JAUTION SECNO= 4 . 7 2 5  PROFILE= 1 20  TRIALS ATTEMPTED TO BALANCE WSEL 

@ 1 ION SECNO= 4 . 7 2 5  PROFILE. 2 CRITICAL DEPTH ASSUMED 

UTION SECNO= 4.725 PROFILE. 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.725 PROFILE= 2 20  TRIALS ATTEMPTED TO BALANCE WSEL 

FLWDWAY DATA, TUTHILL DIKE WASH - WASH 

PROFILE NO. 2 

. . - - - - - FLOODWAY ------- WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLWDWAY 



FLOODWAY DATA, TUTHILL D IKE  WASH - WASH 

PROFILE NO. 2 

- - - - -. . FLWDWAY ------- WATER SURFACE ELEVATION 

STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLWDWAY FLODWAY 



APPENDIX E 

IMPROVEMENTS TO JACKRABBIT TRAIL WASH 

Cost Estimate 

Concept Design Plan and Profile Figures 

. Fydraulic Calculation Sheet 

HEC-2 Model (JAKIlOH21) 



COST ESTIMATE 



JACKRABIT TRAIL WASH 
ESTIMATE SHEET 

ESTIMATED 
QUANTITY 

1,000,000 

3,890 

1 

1 

4,205 

I 

1 

1 

1 

1 

30 

50 

2750 

Estimated 

COST 

DESCRIPTION COST 

$ 3,000,000 

$ 11,700 

$ 16,900 

$ 18,100 

$ 92,500 

$66,300 

$66,300 

$66,300 

$53,000 

$66,300 

$33,000 

$45,000 

$110,000 

$3,645,400 

UNIT 

C.Y. 

C.Y. 

EA.. 

EA. 

S.Y. 

EA. 

EA. 

EA. 

EA. 

EA. 

L.F. 

L.F. 

L.F. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

$91 1,400 

$4,556,800 

$746,100 

$5,302,900 

UNIT 
PRICE 

$3 

$3 

$16,900 

$ 18,100 

$22 

$66,300 

$66,300 

$66,300 

$53,000 

$66,300 

$1,100 

$900 

$40 

Construction Cost 

Channel Excavation 

Fill at proposed Dike 

2.6' drop structure at sta. 40 + 10 

5.0' drop structure at sta. 49 + 74 

Concrete lining (1-1 0 to McDowell 
Road) 

5.0' drop structure at sta. 66 + 20 

5.0' drop structure at sta. 76 + 20 

5.0' drop structure at sta. 91 + 10 

4.0' drop structure at sta. 
101 + 00 

5.0' drop structure at sta. 
116 +25 

4 - I 0' x 4' B.C. at Indian School 
Road 

3 - 10' x 5' B.C. at Medlock Drive 

24" CMP 

Contingencies (25%) 

Total Construction Cost 
I I I I 

13. 1 R.O.W. 4,974,140 1 S.F. I $.I5 

GRAND TOTAL 



CONCEPT DESIGN 

PLAN AND PROFILE FIGURES 
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TRRPEZOIDRL CHRNKiL RNRLYSIS 
STfiNDRRD STEP WRTER SilRFRCE PROF1 E 

VALUE 

....................... F1,w Rate (cubic feet oer secwfid) 
Channel Bottom Slope (feet uer foot1 .................... 
irlannino's Rou~hne55 Rcefficimt (n-value! .......,....... ... Channel Side Slooe - Left Side ~~~~~~~~~~~~~~~~~t i c d ) .  
Charrnel Side Slooe - Riont Side (horizc~~~tallvert ical!  ... 

........... Chanriel Bottom Width (feet1 ............... .. 
Channel Flow-Line Elsvatiori at Startinn Station (feet).. 
bhtet- %face Elevatiun at Starting Station (feet)...... 
, 3,~aptii.i~ -i Cnar(i%el St ;il io:, (feet) .  ........................ 

... ......................... Noi3mal Dezth (feet) .  ... 1.74 
Critical Deoth :feet) .  .................................. 1. .?P, 

Station il,:>v~iine riS Cis?. ifeoth Flow krea Vel Velocity EEL Siuoe 
5 E c t  .lf (f t)  ( G - !  , i .  till (fli (so f t j  !fes) Head(ft1 ! f t j f t i  

...................................................................... ............................................................................. 
TRRPEiOiDX. CA%,iiiiE; Ri\iHLYSI:- Ci;>lPKER PE9ERRN. Version 1.1 (cj  1486 
Dodsm & fissoclate:, Ii~c., 7015 bi, iiilweil, #107! iiousti~y~, TX 77ii3Z 
(712) 895-8.?22. 2 ~ ~ a i ! u a i  with wiiatiuns ?< f l a r  chart i s  siailab!e. 



Flow Rate (ci.ibii '--' irri E P i  5ei0i-(dl. ...................... 
Chanr!ei Bottcaiii Slooe (feet. oer. fcti,ii .................... 

.............. Maijf$ino'r R~~ii~hness Cotfiicieiit. in-sialue!. 
. . 'channel 5lde Sjnoe - Lef% Side (hc,r!zc,nlaijv~rticaiL .. 

. " ~ idrriel slce Siuoe - Right. Side !horiri~i~ial!v~rt.icai~... 
........... .............. Channel Bo?.to~ii D i d t h  i feetj . .  .. 

Charinel Flow-Line Elt.vaiioi, a?. Skjitir~i; Statinn ( fee t ) .  . 
blater Surface Elevation at St.artinq Statin% (feeti . . . . . .  
't ...... : Cb ... z........ , ~ a r ~ ~ ~ e i  Stat iori iieei) .......,.... .... ....... 

......,.,...... .,....,.,......,... No~~nal Deoth (feet.). .. 1.70 
Ci-itirai Deeth iftet i . .  ............... .... ............. 1. 38 

$e(, ;H Statioii Flcwlin+ WS El*. Deoth Flaw k e a  Vel Velocity EEL Slooe 
( f t )  i f t i  ! f t )  i f t )  irq f i i  ifosi Head(ft) i f t l f t i  

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

TRRPEiOiiiRL CHRNHEL ANRLYSIS CEMWTER FROGRRlr,, Version !. 1 (c1 1966 
Dctdsmv~ & Rs5ucia?.&, ! r ~ .  '"' rL,a " n. iidaeil. W 7 ,  Houston. TE i7iiY2 
1713) 835-6322, R manual with eouatioi!s & flew ch3r.t i s  available. 



PRIIGRRM lNFUT DRTil: 
IIEXR! ?T!ON ( i t  .,i 

:?LAC 

......................................................................... 
.::< -,,- Flaa Rate icubic feet ow sei?oindi ....................... Li?,>~<i 

Channel Bottoin Slooe (feet ow f o n t ) .  ................... ,(I. 305j 
(, i.r-.c ;, llaf(nino's Roughness Coefficiw-jt (n-value). . ,. ........... . . b ,'I 

Charcnel Side Slooe - 1.eft Side ihorizontalivei~tical). ... 4. $(I 

Chan.i(el Side Slnoe - Rinht Side ihocizonta!!verticali... 4, ci:.j 
.... ........................... Channel Bottor~! ilidtli ifeeti..  zsii, ii 

Chtiis.fe1 Flow-Line Elevation at Startiric Stattion ifeeii..  1047. :7 
Mate? Sur-face Elevation a t  Stai+:inn Station (feeti.. .  ... 1048.Ai 

< ,-, -.= ,. :. .... Staiting Channel Statiort (feet)..  ....................... ?,I 

PROGRRM RESULTS: 
iiE'XR1 PT iON l:AiLiE 
.................................................................... 
Ntirx~al Depth (feet) .  4 ? ,  

i .04 .................................... 
. -.- Ct-itiral Deoth (feet)  ................................... 2. .>.: .. 

seL, # Station Flwline WS Elev. keth Flc* R r ~ a  Vel Velocity EEL Slme 
( f t )  ( f t )  ( f t )  ( f t i  (SQ f t )  (fus) Headifti i f t . / f t l  

TRRPEZOIDRL CHRNNEL ANRLYSIS COMPUTER PROGRRM, Ver.sion 1.1 iri 1% 
ktd5an Rsxtciates, Inc., 7015 W. Tidwell, #l;i/, Houstccr!, TX 77092 
(713) 635-8322, R ~ianual with etluations & flaw chart i s  availatle. 



..................... Flow Rate (ciibii feet ow seca7iidj.. 
Charinel Bottoi,~ Sicme ( f ~ e t  ce? foo2) .................... 

............. Marci-~ino'i. ;<mxghness Coefficier~t (n--,val?iei.. 
... Charzr~el Side Siuue - Lefi Side (hol-izontaiivwtic-a!;. 

Cnar~ne!. Side Slooe - Right. Side ~!1nr.i:~:~?~t.alivertica1)... 
Chani~ei Boiic:t!i~ h'idth (feeti..  ........................... 
Chanrel Fi~m-Line Elevat. ion at Startiiig Staticm <feet ) .  . 
b!atm-. Sui~fice Eievaticii at Statding Station (feet!...... 
Starting Channel Station [feet; ......................... 

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

!40iWal Deotii (feet)  ..................................... 3.67 
i., i:?. 
. - ( I ,   dl Deoth 'feet.) ................................... 3.21 

Ser. #( Station Flawline WS Elev. Deoth Flow Ciiea Ve: Velocity EEL Sicue 
if t!  t ( f t )  ( f t )  (M f t i  (fosi k a d t f t )  t f t l f t i  

,122 - 36]o.i1 10:8.e2 10~2.03 a ';;,~e 2.:; a. 

363>,(1 1(1:9,(16 l(162.69 3.63 270. ,Q 8.03 1.015 0. 0<16i32 
300.0 1059.35 1063.01 3.66 272.92 8. <I? 1.600 0.005393 
39M. (; 1033.70 1063.37 3.67 273.87 8.00 0,393 0,0<1593? 

,357 -4oifi.ii 1060.0il 1063.67 3.57 274.14 7.99 (1.w 0.905315 

TRRPEZOIDRL CHRNI!EL RNRLYSIS COMPiER PROGRQM, 'Jersion 1.1 (c) 1986 
k$dson & Rssaciates, lf,c., 701: W. Tidrrell, #1(17, Houston, TX 77092 
(713) 895-8322. R 131anual with equations L flow chart i s  available. 



NOTE- RSTERISK i t)  RT LEFT Ui :ROSS-SECTtCIN NilPSER INDICATES FIESSFI~E J N  SUMXRRY OF ERRORS i;,:i 

3RCKRRABiT TARIL URSH - 

5f4 ,  SEL?;O Q CWSEL SSTR S T M L  STCHR Et4DST :IIFUSX TOPbIID :IEPTH ELKIN 1OxK.S 8iu $in 



F!~OH Rate icuhic feet o r -  sernrtdi.. ..................... 
~ b - .  ,.~anne! Botioi!~ Slooe ifeeti SE? font).  ................... 
Manninr;'~ Rouutiness %efficient. iii-vaiuri.. ............. 
Channel Sidr S i o x  - Left. Side !horizoniaii?ei'?1ca1). ... 
Chanrei Side Sioor - Right Side ihorizonta!!vcit.icai,... 
Channel Bottoi<~ ljidth ifeeti ............................. 
Channel Flow-Line Eieuatior? at Startinc Statiun ifeeti.. 
Water Surface Eirvation at Stwiinq Station iferti.. . . . .  
Ti - >,ortifig Chanr(e1 '5t.at.invt iiieei!. ........................ 

< P i ,  Jil Station F!r,k!.1]1?w biS E!rv, Dentti F!ow kea  '??i Velocity EGL Slooe 
, ( r l i  ,:.;, i ~ i  ( f t i  (f t!  (M f t i  i f ~ s )  tiead(ft1 ( f t f f t i  

TilRPilOIDRL CHRNNEL RNRLYSIS CDMi'UTER PROGRRF!, Versior, 1.1 (c1 1986 
Dcdsnr~ & Rssuciates, Inc., 7(115 U. Tidweli, #107, Houston, TX 7709,112 
1713) 835-8322. R eanual with esuations & flow chart i s  available. 



Flow R3t.e lcub~c fee: srcoi,i;) ....................... 
ihartn~l Rotto$> S1oc.e ifre: mel; iaat i .................... 

.............. lanninp's Ro~uunr~ess :oeff:c?mt. ln-r.aiiie). 
Chamel Side Slope - Left 'Siile (hovl;nnt,ai/.vpciiraii.. .. 

. . . .  Crianne! Side Slcoe - Ri$t '3,je l:lorizont. i.;!yert:zai!. .. 
Channel Hnt.tot,i Width (feet:. ............................ 
Charmi.: Flow-Liiie Elc.v;tioi? 2-t Ctar.tin~ St i t  iori (fepk). . 
Watw Surface Elevation at S l i r t i n ~  ftatii,r! !feet) . . .  ... 
"+ ' s,*rtinn Channel Statioii ifeet: ......................... 

PROGRRM HEWITS: 
DESCiCRI W O N  :!RLUE 
------------------.-----.---------------------------------.---.----. 

N-.. ufwal - Deoth (feeti... .................................. 1.97 
Critical Deuth (feet) .  ................... .. .... .... ..... ! . :.? 

5er .  # Station F l w i i n ~  l iS Eiev. Deoiil Flow k e a  Ve; Velocity E6i Slone 
( f t )  i f t )  ( f t !  i f t l  isa f t )  (fpsl Head!fl) ( f t i f t i  

TRRPEZOIDRL CHANNEL ANALYSIS COFIPUiER PRilGRRM. Ver5 . i~  1. i !el 19% 
Dodsnn & b ~ ~ c i a t e s ,  Inc., 7015 i.!. Tidweil, %i07, Hcuston, TX 77092 
(713) 695-8322. R roanua! with equations & flow chart is av- dlable.  



PROGRRI", iNNi $072: 
DESCRI PTIOK 

Flow Rate !cubic fee? ow second! ....................... 
Chawel Bottcili Siooe !feet ow foot; .................... 
N a n n i n ~ ' ~  Rougiines. Cc~efficieist In-vaii~ei.. ,............ 
Channel Side Siooi? - Lest Side (hc~~i;~tit:iii.~i.t.it:a.l).. .. 
Channel Side Siooe - Richt Side !hari?oritii/,$eriica:' I ~ . . .  

............................. Channel Botturn kiciih lfeeti 
Charre1 FlowLine Elevation at Startinn Station i f ee t i . ,  
Water Surface Eleration at Startino Statior, Ifset)... ... 
Startinu Charnoel Statioin ifeeti.. ....................... 

PROGRRM RESULISt 
DESCRI PI ION ,: (/ , 

iSidi 
--.----------------------------------.--------------------.-.-----.. 

Nc~?~nai Deoth !feet i ..................................... 1.84 
Critical Deoth (feet)  ................................... i.42 

Set+ 41 Station Flcswline WS Elev, Depth Fic(w Area 
!ft) ( f t )  ( f t )  !ft)  (51 f t )  

Vei Velocity EGL Slooe 
!fusi Head!%) I f t i f t i  

.................................................................... .................................................................... 
TRRPEZOIDRL CHANNEL RNALYSIS CDMPLITER PRCIGRRM, Veir~ior~ 1. i Ic) 1986 
Dodson & Rssociates, Inc., 7015 W. Tidweli, #i07, Houston, TX 77092 
1713) 695-832. R rnanual with equations & flow chart i s  available. 



........................................ 
. . . . .  .. _ ,  .,.... 

i:.u: , iiri- ,L .>d> .  z.jri . L.. &,L, s?:C.fd~,. . ~ :, , .. < .  ...... , . $ .  .. 
?& ..,,$, % 2 ..,. L .  c:,. ' -  
1 ! . .  iti;Ei 3r-i i 0 ~ t !  ................... : 

a*.-. , , h . i , (  1. i': . . i . , . . , i .  .. .............. , , . A .  .,I;;. ., .;, i :ef ' ;? i~f~i  in-,ialiie). 
;iiior,+: :,&. Sloop - LE.;: C : 1  L - .  . - - - + - I  . . l ! ~ t . ~ i ; L ~ ~ t ~ ~ . . ~ ~ ~ ~ ? t i c z . ~ ~ ,  . . , 
:.''::b~~,:,~:~i ;i,jp Sj,>pz - ;:j&+; ?;& !$,:,ri ~~,<,? .a] j~je \ -~ica l ) : .  . 
ih;:ii.!E; Ba:rttiw Vidth i f ~ ~ i ! .  . ... .;. . .:. .......... ,... ... 
Chi:.>-,pi Fli:n-.Line Elevatior, a i  Str.i.tiriii Station (feet) . .  
,, ,slri :.~... . q .ii;;fice E l p v z t : , ~ ,  a t  Stw:!ng Statinn (feet) .  ..... 
S,:;."..;, . . . . -  . , .  5 : .  

A ,  i ! .  : 5 .  A '  :!.i.C" ..., ., ........ .....~. '.. 

.................................................................... 
TRA9iZOlJlRL CdRtJNEL GWLY5IS COMPUTER PRUGRRM. Vepsion 1.1 ic! 1986 
Dodsvri 8 Rs~aciates~ Iric., 70;; b!. Tidweli, PiO7, Houston, TX 77il32 
! i 1 3 )  8115-333. A iiiaiiual nith e~uaticms X flou rhart. is available. 



;.;,a;&.,:! ;g;,yT ->?';,-'. 
L.,,,-. 

... . . r.<-..-,- q- .. 
L::3 -..,:. 1.; .:ci:: a,-., ; , 7  

,..HLZC 

-. -. - -. ...... - .. -. ... -. . - -. - - - - -. -- - --- - - --. - -- --- . - - - ... - - - -. - - - - .. -- .. -. . 
.. . . .  , i,?! E.;,? ;ili,;i? iret ~ e ;  ifcundi.. ..................... 1710.0 
,;i-,:;pl Ro?.to:ii S~;;QE. (feet om-. i : ~ ~ t i .  .................. , <I. 0050 
......: *. . 
-:~-,:,~,td ; Zc,i.igf!iiri; Coef?icip(~l in--va!?.e) ............... 0, $306 
2haqjr-,el Side S!ooe - Lfft Side ihopiznnSji:vertiiali.. .. 4. O i i  
r . b  ....... , -:.. 'L. %.' 
> , , d > , , , F A  5,& Sl;,nE. - Right aiur ci~i,il'~.aii~*i!.~ei~tira!!. .. 4.0ii 
Channel Rottcs Widlh i fe i t i . .  ...... , . , ..... , ........... .. 200.0 
Ch;irrj-el ;lw-ii;,r i:eiafiuii at Stsi~tijio Sta:i6:cj! ( f e f t i . ,  il(Ifi.?: 
k;hkei.. j., ,.i,,er,. i- - ci .!cvr?.ion fit Stat-tiq Statior! i f ~ e t j . . . . . .  1102.79 

..... > r., .>  ..... z id irur !  i f ~ e i i .  ............... , .... , . ,. F;6!0.00 

p205Rq$ RESJ;-iS: 
.,;aL,-i"i .ii z?7'rdi t iC,v b ,  8 t- YRLL~ 
..------------------------------------------------------------.--.-- 

, ,..,.,% 1 L I .  I~ED~!I (feet.). .................................... 1.70 
Cvitical Deoth ( f e ~ t )  .................. ......, ..... ..... 1.3(1 

~ C L .  ;Y Statim Cloviine wS Eiev. Deuth F!i*r Riea YE: V~!ncitv EGL S l o o ~  
i f t )  ( f t )  if t i  !ft) (SQ f t i  ifori tieadift) i f t / f t )  

-. -. I '  6j 1 - S610.[l 1100.35 !102.79 +.% ... 2 2  . . - - .J 
. 

! I  i ! <  1 .  13 7 3  B8.05 4.78 0.354 0,0(i4688 
86iiii.ii ! L01.90 1:(:3.6ii 1.70 351.64 4.66 0.267 0* 0<i4971 

1'725 - ?l!ii.O i!ii3.45 1105.!5 1.70 350.73 4.88 (1.363 $.Oii;(ii3 

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

SRRPEZOIDRL ilitRNi,!EL RNFLYSIS LUMPUSER PROGHRM, Ve!.siti(t 1.1 (c) 1386 
D;:a<son 6 R~sociates, Inr., 7015 W. Tidwe!!, t!107! Hcu5tors! TX 77092 
1713 835-63Z. 2 tc~anual with eouatiotis d flow char7t is available. 



"'C," -" 
,.La ,337 "cXL8!.!2: 

fiESCZI PTlfiH VRLUE 
.-----------------.------.------------------.--.------------.------- 

G;~ih ! i e ~ l i  ..................................... !,ii> 
. . ' - -  Criticji Death i feet r . .  ................................. I. .'.ti 

TFtRRiOIDOL ZHilNWEI GN$-'/SiS MIEFUTER PRDGRRb:. Vewion 1.1 (c) 1986 
Dodson B Rssociates, lhc., 701; W. Tidweil. #I!l7, Houstcn, TX 77992 
(713) 8'15-83Z2. A manua! with eanations & f lw  chart is available. 



?. - . . 
i n h  :;?l. .Clirt;c <set secund! ....................... 

. .  
- , in r ; : :~ ,  iit:oiii Sli:~? (feet DEV foimtl. ................... 
Aar,;;,;\c': 2oujhne.5 Capfficient (r,-;!aiue:. .............. 
. .- . , i . i roc ;  x d i ?  Slooe - Left Side ihorizontal/vr?i-iicali.... 
r. .;,,d;,rtei ....... Siie Siooe - Ril;ht Side (n~rjzontal.'~iertica!). .. 

............................ C!~ar,r,i-l 8,~::o;n iiidth (fee:). 
-. v. . . ,  E.. .. a t  . .u.-Line Elevation at Sixti?!? Station ifeet) . .  
ilatel- Slipfici. Ele\iatici, a: Startino Station [ fee t ) .  . , . , . 
c+ . . ,,artin; C:;;.,;irl Statiiin (feehi.. ....................... 

?iJDGSfii< RE$.!iiS: 
0'q"9'"T-"" 

&.L., ; ?. !>:I! 
,;:, 1 & t E  

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

........ ............... ... i.70 
Cvitical Depth (feet.). .................................. 1,30 

Set, q ?.atio?i Flowline WS Elev. Denth :luw k e a  Vel Velocity €61 Sloue 
( f t )  i f t i  ( f t )  [ f t )  (5q f t )  (fo5) Head(%) ( f t f f t )  

----------------------------------.---.----------------------------- .................................................................... 
TRRPEZLIIDRL CihNNEL RNRLYSIS CDMPLITER PROGRRM, Versinri 1.1 L C )  1986 
Dodson 8 Associates, Inc.., 7015 W. iidrrell, #107, Huuston, TX 77092 
(713) 895-8322. R roanual #ith equations 8 flou c.ha1.t is available. 



sect %.dim ;luwlir,i. KS E!w. IIesth Ficw Rrea :'el Velocity ESL S!coe 
i i r j  Ift, ( f t i  t i  (50 i t )  ( f cs i  Hezd(f l i  ( f t f f t i  

........................................................................... 

Z.cL.eL - lii.?5,0 li3Ci.Oi) iI31.3ii 1.30 t'67.35 C.4(1 0.635 0.0iFi42 
!:65(1.(i i:3[i, 13 !i3;.:E. i.63 336.03 5.09 0,402 0.<<157&3 
~17(1(I.(l l i 3 .40  1:3?. 05 !. €6 342. 25 5.00 0.388 0. CI(l5429 
:;80i),0 1:3<1,33 iij2.bii i.67 344.82 4:36 (i.392 (!.[i[i529$ 

2,256 -i21?%.(1 1 !;:,&: 1!3+.32 i.67 344.77 4, ii5 0.382 0,005301 
z.38 - i2615.0 i i 3 . Z  ilX".'2 1."' 34.79 4.s 0.382 @,005233 
2.481 - 13103.0 i137.94 11'?3.51 !.67 344.77 4.?6 0.382 0.005301 

...................................................................... 
TRRPEZOIDRL CHRNSE: RNR?YS!S COMPUTER PROGRRM, Version 1.1 (ri 1986 
Dnd+;c<\ X Rsscmciates. Ir!c.. 7015 U. Tidwell, #107, H0i15tc(i,, TX 77~92 
(7131 8?3-R???. R rnanuai with eouations E flow chat,t i s  available. 



F l i n  3a!:.~ i~ii!:m>i i ~ e t  itri ~eciinel.. ..................... 
Lhafii~ei Bort.aiil Sioee i f ~ ~ i r  oei. f ' i~ t ! .  ................... 

............. Xannii,p's Zou~hnesr Coefficient ivrvilnei.. 
Channel S i ~ e  Slooe - Left Side (hnri2c:,i-~tai/vwtica!l,. , , 
Chanr,el S i i !~  Sictoe - Rir;ht Side Lhni.i;oiita!/veiticai!. .. 
Chanrwi Fiottorn Width (feet! ............................. 
Uianne! Fhw-Lirie Eic.vat;on a t  Startiiy St'tarion ifeet!.. 
I ! . - . .  v,~;t.t P z~ t . f i i :~  Ei~vatiovi at Staitiiig Station (feet).. .  ... 
'bait ,, . i... , (g  riiawel Siai ion ifeet.!. ........................ 

PRC;i.FGIX NiPJliS: 
DiSCRi Pi IE i t i  VRLUE 
-.--.-----.--------------------------------------------------------- 

Norrial Denth ( f ~ e t ) ,  .................................... 1.6C 
Crit.ica1 Deoth (feet! ............. .. ............. .. .... 1 -. "4 L 

%[,* Station Flowline WS Eiev. Deoth Flow Rrea Vei Velctcity ELL Siooe 
( f t !  ift! ( f t )  ( f t l  ( 5 ~  f t )  ( f ~ 5 )  Head(ft) ( f t / f t i  

TRRPEZOIDRL CHRNNEL RNKYSIS CDNPUTER FROGRRW! Version i.i (c! i386 
Dodsorr 8 kscciates,  Inc., 7015 W. Tidwell, t lM,  kustun, TX 77092 
(713) 815-8322. R cflanual with  equations 9, flow chart i s  availrble. 



74p 3.73 (I, iI(1 il, 90 (1.00 Oe O<l 

888 4. 21 [I. iiii 0. (V:I (1.00 0. 00 
1036 4.67 0. O i l  (I. ilii 0.<10 0. 00 
il84 c ' 

i. 10 0. $9 (1. <l<l ~1.~10 0.l10 
% q 3  AL,LL 5.4'2 0.00 i1.00 11. 00 0.01) 

... . . ~ ~ 8 : ;  i,. $2 0. OCI 0.00 0.00 o. (I(] 

7-q, c Iii3.89 0, ilii 0. (10 (1. O i l  0, ilil 
The at8ow O and M4 are for. a noin t  abcctve tne roadway. 



E l .  in le t  face invert 0. [14 fr El, oiitii.t irp~et-t (I. 110 f!. 
Ei. inlet thr-cat i r i ~ ~ t - t  <!.Oil f t Ei, inlet  c r ~ ~ t .  0. 08.; fi. 

DRTR *rtc.x C:lLVERT IKVEfiT *t*f***xt-F*t*+ 
INLET SSRTIUN (FTi 0.00 = I 5?1-lu 
INLET ELEVClTI'I!DM IFT) 4 z 1151.<5 
OUTLET STRTIOM (Fi )  20.00 - , 1 ~ 6 + 9 0  
OUTLET ELEVRTION iFT) 0.00 = 1151~51  
NUMBER OF BRRRELS 4 
SLOPE W-FSIH-Fi) 0.0020 
CULVERT LENGTH RLONG SLOPE (FT) ?i1.00 

*r,xr i  CULVERT MTR SIflMRRY txx***x*xnxx*rPiixx****x 
ARRREi SHRPE BOX 
BRRREL SPRN i0.00 FT 
BARREL RISE 4.00 FT 
8RRREL NRTERIRL CONCRETE 
BRRRU. BWNING'S N 0.012 
INLET TYPE CONVENTIDNIX 
INLET EDGE RRN WRLL SRURRE EDGE (30-75 DEG. FLRRE) 
INLET EPRESSIM NONE 



r, r-,. , 
rL.L.,i k;, S. E. FROliDE 
{Pj..V.. 
;rl ai . ' I  NUMBER 
. . .  . . ' i l  . 0, 03 (i.0OO 

;st.. ((1 (1.94 (1,591 
,.:, . . ..,?,, 2; ,... 1.41 ii.618 
+ht.)ii 1.78 0.533 
w., n;; *.-. . . 2 . 1  (1,643 
i4G. 03 2.38 0,650 
[!$!P,. (!(I 2.64 0.655 

DE'CTii 
IF:! 
(I. 00 
ii. 94 
1.41 
i.76 
2. i(1 
3 79 
L. G -  

2. b4 

2.88 
3.11 - -. , ~ ' 4  9. .,L 

I.. 52 

,, , *EL. SHERR 
iFPS) (PE;F! 
0. 011 0. (i(i 
3.24 0.3(1 
4.ib 0.46 
4.73 il.58 
5.28 0.68 
5.69 0.77 
6.114 (1. 86 
6.35 0.94 
6.63 1.01 
6.88 i. 08 
7.11 1.14 

-- RDGDWRY WERTOPPlt46 DRTR 

sj$!(gy Z ~ ~ F E E  PRVED 
:MBR#KE#T TOP WIDTH iFT) 100. CIO 
CREST LEHSTH (3) 1 (i(i. (10 

O!IERTOI~VII:i; CKCT ELEVGTiOH IF?) 100. (10 



Elow 2at.e :c,.hlc feet ~ e r  second). . . . . . . . . . . . .. . . ' .  ~" ~. 
CL-me! ,I* Hottcii; Slooe !feet oer f no t i ,  . . . . . . . . , . . . . . . . . . . 
bia-o-:ir@s aouahnesr Coefficient in-value;. . . .. . , .. ., . . .. 
Charmel SiCe 3iaoe - Left Side (ha r i znh ia i ive r t i~a j i~ ,  , . 

. . zhanne! $ i& Sjooe - Hi+??. Side Ihoii;i,nral:vert.iia!!. . . 
Channei Eottoiti Kidth (feet)... .................... ~ . ' ~ . , .  
Channei Fiow-Line Elevation at  Stjriiiip '5:a:ion (feet)..  
:4ater Swfrce Elevaticn a t  Starting Staficn (feet) . . . . . .  
Staitiiro C!~<annel Slaticci! (feet)  ...........,.., :......... 

FRGFRflM RiSJiTS: 
DESCGI PIION !!rl ..i~-t 1,- 

g e ~ t h  !fee?). . . ....... .... ,. .. . . .,.. . . ~ ,  . ..,. ............,~ 1.54 
Critical Deoth !feet) .... . . .. . . . . . . . . . .. ... . . . . , . . ~. . . . 1. 18 

Sec, Stttic~rn Flowline WS Elev. Depth Flow RFea Vel Velocity E6L Slooe 
( f t )  !f t)  i f t )  !ft) (5q i t )  Ifosi Headlft.) (ft!ft) 

.................................................................... 
TRRPEZOIDRL CHRNNEL WWYSIS COMPUTER PROGRRM? Versinrt 1.1 (c) 1986 
Dodscn 6 Rssociates? Ir~c., 7015 W. Tidwell, #107, Houston, TX 77032 
(713) 695-8322. R rnanual with equations & flow chart i s  available. 



?̂ -.-ii,,* :,ypir -.,- 
' 7  . , . i, ~i,;l w: 
-.':--"'""C?,! 
J, .~ ,T.  ~4 . YRLUE 
........... -- --. . - ---. -.----. ----------------------------------. 
. ~ 

;;,:?,; 2atr (cubic feet oe!-. secondi.. ..................... 1370.0 
Pi. . ,.~arii~el Sotto:ti Slooe (feet oer foot) .................... 0. dii;? 
;laf*ilioc's Eoiighoe;s Coeffiiimt In-value!,.. ............ 0.03(1(1 
i!,;f,nei Si>:e Slooe - Left Side (horizo~talivert icalj . .  ~, 4.00 
I:ani~l Side Sloce - Righi Side i!ic~'izor,+.ai/verticali.. . 4.0Cr 
;iiili!ii~i Rccttom Wi(/th ifrefi ............................. 15i1,C 
t:laimel Flow-Line El~vaiion at  Starting Station (feet)..  1161.61 
i a i e r  Surface Elevation a? Starting Station !feet!. ..... 1163.15 
r' ...... ~<si.-?; .o Chanrel Statiur~ ( fee t )  ......................... 17645.00 

:'955RR& REjtjiTS: 
IIES:R!GjIL:N VRLLiE 

@ ..... ,ib.t~i.ial Death (feet! .................................... 1.74 
Critical Decth !feeti ................................... 1.36 

,'el, # Siaticrn Floriline WS :lev, Degth Flctw Rrea Vel Velocity EGL Slooe 
i f t i  ( f t i  (f t!  (ft! (sq ft! ifus) Headtft) ( f t l f t i  

TRRPEZDIDRL CHRNNEL ANALYSIS COMPUTER PROGRRM, Version 1.1 !c! 1986 
Dadson b R55ociate5, Inc., 7015 W. Tidwell, #i(il, Houstcm, TX 77C192 
(7131 895-8322. R it~anual with eouation5 8 flow chart is available. 



Flop, sate ;Tip:- = - - A  
, - . d , ~  s r e ~ .  Dm- set:.." "I~u!. ...................... 

................... Cha~nel Bottom Slow (feet. ow foot). 
............... Xinning's 20tufilme55 Coeffi~ieiit (n-vai:uej 

Channel j i d ~  ;iooe - Left Side !iiorizontaiivei~tlch!). ... 
Chanrgl Side 511352 - Right Side !Ftoi-.izor.ta!vwticali,.. 
Channel Bottn181 ilidtli !feet). ............................ 
Chanrte: Floii-Line Eievaticwit at Startinn Station (feet!., 
Watei Sut-fsc~ Eievatian at St%-tin? Stitioil (feel!...... 

...... Starting Cnarji-$21 'Stir ion (feet!. ............ .... 

PROGRRR RESULTS: 
DEZRI 3i:O!4 '.jRLUE 
------------------------------.-..--------------------------.------. 

Norib~al Deoth (feet!. ............ ... ........, .. ....... ?,(I? 
Criticai Desth (feet)  ................................... 1.51 

stc, + Stativn Flowlii-~e WS Elm. De~th Flow Rrea Vei Veli-:+ ' ~ 1  I? - EG1 L ='--  ,iwe 
i f t i  ifi! i f t )  ( f t i  (5n f t i  if& iiead(fti ( i t l f t !  

TRRPEZOIDRL CHRNNEL ilElRLYSIS COMPUTER PROGRRM, Version 1.1 (c) 15% 
Dndm G R~snciates, Inc. , 7015 Y. Tidwell, t107, Houston, i X  77052 
(713) 83:-832?. 0 rt~anuai with equations & flow chart is available. 



: * ;;on h i e  lcubic feet ow seccndj ....................... 
Thaii-(el Botta~n Siope (feet oe:~ foot) .................... 
i ' ibrmii~~ '~ Rouohnes~. Cuefficieiit Ir!-val?iej.. ............. 
Charme! Side Sloee - Left Side iho?izont.al/vertical!. ... 
Cli;in~lei Side Slooe - Right Side ibo?izonlal!vertical)... 
C,L ...... R-t.. ts.rcrwl .v &u:n Width (feet)  ............................. 
Chai,i-,el F!cd-Line Elevaticij at. Stai-tino Station (feet):. 
gatw Sut-face E!evaticrn at Staatir<g Station (feet!... ... 
:+-..'.. ........................ >>,, 51ng  Channel Station (feet!. 

P2DSRiiil REWLTS: 
iiEEiiRi PTION VALLIE 
-.------------------------------------------------------------------ 

?;,:ti-hla! Iieeth (feet.), .................................... 5.50 
Critical Deoth (feet). .................................. 2. 78 

5fc ,  r# Siaiiori ilowlii~e WS Elev. Deeth Flow Rr-ea Vel Velocity EEL Slc,ee 
( f t )  (ft!  (ft!  (ft! isq ft! (fosi Head(ft! ( f t l f t )  

. . . .  3 .930  - 21!;5i!.(r 1176.87 1179.6: 2.'" ~~~? ,.. in!:! u&w33- 
2<1800.(1 1176.91 1180.56 3.65 190.90 6.03 0.564 0.003786 
20850. 0 1176.9: 1180.8(! 3.85 194.37 5.61 0.488 0.003(185 
?0WO. 0 1176.93 1161.00 4. (11 2U4.37 5.33 0.44'2 0.0(12675 
20950.0 1177.03 1181.16 4.13 212.45 5.13 0,409 0.0U2396 
1 1 1 7 7 7  1161.23 4 .  219.26 4.97 (1.394 (1.002131 

~ 1 , 0 1 6  - 2ix1s.0 1177.23 i ia i . i6  4.52 240.12 4.54 0.320 u.ooi695 
2140(1.0 1177.39 1182.10 4.71 253.34 4.30 0.287 0.001457 

u.0 g 6 - 21575. 0 1177.53 1182.36 4. 83 262.29 4.16 0.268 0.001322 
21800.0 !177.71 1182.66 4.95 271.2'3 4.02 0.251 0.001202 

Lt 115 2 - 2131(1.0 1177.80 1182.8<1 5.00 274.30 3.97 0.244 0.001153 

4 ~edloclt o b ; v e  

TRRFEZOIDRL CHRNNEL RNRLYSIS COMPUTER PRDGRRM, Version 1.1 (cf 1966 
Dc!dsicr~ 6 Associates, Inc., 7015 W. Tidwell, 1107, Houstort, TX 77092 
(713) 695-6322. R martual with equatiu~s & flow chart is available. 



486 4.05 <I. ()<I o,(?'i 0, 0" i1.9g 
567 4.43 Ci. O i l  0. O i i  (I. 00 (I. 0ii 
648 4.73 0, (10 0. 00 0.90 i!.vv . . 

:. ,.,. 

723 5.12 <I, 05 0.00 0, il(l 0. (10 
810 r ,= 

2. +.! (I. (I(] i i ~  <><I 0. (i(; 0. (lo 
7452 !03.30 0. 00 (I. OO 0.09 O. (0 

The &oye ij and HW ari. for a ooint  abc<ve i;e i~oar;ra;., 



pEAFCR-,$bCE CUaE FOR CULVERT ,$ 1 -. 3 ( :O BY 5 ) 9Cfi 
-- -- 

; . LL. ! E L ~ .  DE?TH DEPTH TYPE DEprj DEPTS :EL, DEpM !);,L. ',"-H L i r  i 
,. :-?s) - 'i+i , f . !  i f t )  (F4) ! f r i  ( i t )  ! is51 i f t i  5 .  i ft) 

(I 0, 02 0, $0 (1. c(I O-NF <i. .;.O 9. <I(I 0. (I$ 0. g(I <i, ?(I 0, <l(i 

91 l . l l i  (1.94 1.59 3-b:lt O.?<I 0.6; 2.06 l .3i  1.24 1.3: 
162 2. 1.49 I - 1 .  i.43 2.97 2.77 1.55 1.54 i . 5  
.243 2. 70 % , QC 2.58 1.87 7 3.31 2.45 2.2; '-, ' -  r. 93 
-.*, . . 6 3.17 3 - l i t  2.28 1.54 3.76 2.87 2.4; 2.87 
405 3-64 2.75 3.6> $-#it z.66 1.79 4 ,  15 3.25 2.60 j.z> 

486 4.05 3.1: 4.02 3-Mlt 3,(13 2.02 4.51 3.59 2.74 3 . 5" - 3  

567 4.43 3.45 4.40 .>-Mlt 3.38 ?.24 4.85 3.30 2.88 3. 92 
648 5 ,  3.77 4.76 3-Mlt 3.72 2.44 5.16 4.19 2.99 4.19 
725 2 4.08 5. iQ 3-Mlt 4 . G  2.E.4 5.45 4.46 3.10 4.46 
8:$ 5.45 4.38 5,42 3-Mlt 4,38 2.84 5.73 4.71 3.19 4.7i 
- I - T ~ $ ,  7: I I B,, 0 

El. inlet face invert. 0.02 fi. El. out le t  invert 0. :i[I f t  
El. in le t  throat invert 0.00 f t  El, in le t  r r e s t  0.00 f t  

r x  SITE DRTR x r t a *  CULVERT INVERT tx*r ixxtxxxxx* 
I t L E T  STRTION iFT; 0.00 = I / C / + U "  
INLET E-EVFiiION (FTI 0.02 = 1\+?.8i. 
OUTLET STRTION !FT) SO. 00 7 21 5 + 10 

OUTLET ELEVRTION (FT) i1.00 - 1/7?,8 0 
NLIMBER OF BRRRELS 3 
SLOPE !V-FTIH-FT) 0. (i008 
CiiiVERT LENGTH RLONG SLOPE !FT) 30.00 

i x v r x  CULVERT DRTR SLIfilRRY x x x x * i r * x x x ~ . x x * r x i * t : t x  
BRRREL SHRPE BOX 
ERRREL SPRN 10.00 FT 
BRRREL RISE 5.00 FT 
WilRRE: MRTERIR! CONCRETE 
PRRREL MRt4NING7S N 0.012 
INLET TYPE CONVENTIONRL 
INLET EDGE RND WRLL SQURRE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



ROWAH SUEEE PRVED 
EMBRlifiENT TOP UI i iTH (FT) 100. 00 
CREST LENGTH !FT! 100, 0ii 
O!!ERTilPPZWG CREST ELLVRTION iFT) 100. it[! 



:!ow Rare [cubic feet oei recwiidi.. ..................... 
Chxw,ei Pottoin SlaW (feet  D E ~  foot]. ................... 

............. R a i f ~ i i ( @ ' r  Rnuqhness Coefficieiii (3-vai?iei.. 
.. Channel Side S!orie - Left Side (horizontai/ve?.tica! i.. 

,PL ... 
~ ~ , i ( e !  Side E;!ooe - Right Side lhoi7izonta!/verticall... 

I ~ ~ ~ ~ ~ E ~  ll-~ttorn 2- iiidth (feet)  ............................. 
Chann?! Flaw-Line Elrvatioil at. Stat-tin? 5t.ation (feet;..  
&at@ Surface Elevation at Starti?)? Station l f e ~ t ) , . . . , .  
7. z . . -  . . ... zt.er!ii,?, Chmnei Sta t ia i  (feeti..;. ..................... 

!4cti-.!clai D~oth i f  eet.1. .................................... 4.7! 
Critical Deoth (feet) .  .................................. 2. 32 

Statioir Flowli?<e WS Elev. D e ~ t h  Flctw Grea Vel Velocity EEL S!ane 
l f t )  l f t )  ( f t i  ( f t )  ls? f t )  (fps) Head<fti l f t / f t l  

-- 21940. (1 1177.82 1183.24 2.42 307.21 2.64 0. 108 0.00046'3 
22070.0 1177.92 1183.30 5.36 303.72 2.67 it. ilil O,<l<iil48i 
2F2bO.Cl 1178.03 1183.3L 5.33 3(10.42 2.70 0. i i 3  0. W0439 
22470.0 1178.24 1183.49 5.25 294.05 2.75 0.115 il. 09<!530 
F27:O.il 11711.44 1183.6;: 5.19 289.03 2.80 0. I?;' it.OOii556 
229itil.O 1178.53 1153.75 5.14 285.40 2 .b  0.125 [I. 000576 

.................................................................... .................................................................... 
TRAPEZOIDRL MRNNEL ANRLYSIS COMPUTER PROGRRM. Versior~ 1.1 ic) 135' 
Dndsnri 8 R~snciates, In?.! i0!5 W. Tidwell, #lW? Houston, TX 77ii92 
(713) 895-8322. R i!ianual with eoiiatinas & floe chavt is available. 



7 .  . 
r.8.c.i :'ate iciibii fst: zei- second; ....................... 810.0 
C:iarii:e: Rottoiil S i ~ o r :  (fee: me; foot) .................... 0, O(iii8 

. . . .  
)ianninp~i Rouohnes5 Coe;t!c!mt in-value) ............... 0. 0ZOil 
Chanr,ei Side S h e  -. Left Side !hwizont~l/vei~ticai)... 4.00 
.-, ;,,lanczl Siie Siope - Rigkt  Side (koiai-i;oi~ta!l:i~fiicalj... 4. i<i 
F+, ,-,<iir~e! . Bottoz~ Wid:!, ifeet ). ............................ 100.0 
Lkiaruie! iim-?;ice Ei..iatioil a t  Startinn St.atioi-t (feet)..  i178.53 
Wakw Si!j.face Elesiailon at Stai.tiii~ Station (feet).. .  ... ii83.73 
r.. .. L .!iic C:fanori St.$ iari (feet!. ........................ 229Oi!.O(1 

". ,:. 
i iu i i  riuwiir~e WS Eler. Depth :!ow Riea Vei Velocity EEL Slcoe 
i f t )  (ft) f ( f t )  i5Q f t )  (fW) Headift! ( f t f f t )  

TRRPEZOiDR? CHRHNFL 9NFIIYSIS CONPUTER PROGRRM, Version 1.1 ic) 13& 
Irodsc~it S R~s~ocia'e5, Iiic.! :Oi5 W. Tidwell, #1<V, Houston: TX 77W2 
(713 895-6x22. R aanual with eouations & flow chart i s  available. 



* , ,;,#RK #F-;l ?''-". iliL il ~ i i  ! i i :  "'^". "Ti.-,l, LJca,~?lr! JL,,,. 
ti:-., , - ,*iiic 

- 
. . . .  ....................... Flow Rate l i u b i i  feei ow secci,d) ~ L I C ~ I . ~ ~  

Chani~e! Botto;,~ Slope !feet o e r  f oo i i .  .....,............. 0, gog$ 
Mmc iog~ f :  Rau$hnes!j Ci,effiiieiit. (6-iaii.;!. .............. . ilyl~l .-.. . 
Channe! Si<e Slope - Left Side (hor;roi,~a;i.~iertiiiij.. .. 4. O(; 

Chwiel S;de 5lc1~e - ?,i~ht Sjde (ho~~~,:,~.i. .ai. ' ; ieitiisii. . ,  4 , ;-,fi -.. 

r'.. .. ; .; . :; .<iiitrii~i B~ttot~i Vidth (feet) .  ............................ b i i l  i 

Char,nel Fiorj-Line Elevation at S?.&i,ic ':tatii.r, ( fee t ) . .  1173.47 
I.iat.fr Surface Elevation at. Startkg Ststioi! ( f ee t ) .  ., ., . iiY3.86 

- , :. : - 5t.artiing Channel Statio?~ ( fee t ) .  ........................ :9'.2ill:.00 

v. .. xhrsai Deoth (feeti  ................ .... ............... i . $5 ,- L 

C~i t i ca l  Deoth (feet.] ............. ... .................. 0, 78 

~ + - t '  bd ion . Flowline WS Elev. De~th Float +-.m Vei Velority EEL SIiuoe 
i f t )  ( f t )  i f t )  !ft) 154 fti ifti=) Head!ft) i f t i f t i  

TRRPEZO?DRL CHRNYEL RNRLYSIS COMPUTER PROGRAM, Versior, 1.1 1c) 1395 
Dodsor, R R55uc.iate=, Inc.? 7Ul5 W. Tidwell, t107, H O L I S ~ C ~ ~ ,  TX 77iY32 
1713) 835-8322. R nanual with eouations b flew chart i s  available. 



HYDRAULIC CALCULATION SHEETS 

Include: 
Trapezoidal Channel Analysis 
Culvert Analysis . An output summary for the HEC-2 file 
JAKIIO.H21 ( Included within this 
appendix) 



HEC-2 MODEL 

(JAKII 0.H21) 



A SECTION AT THE DROP STRUCTUR RT THE DOWNS?. Ei+D OF CULVER! 

5 - l o f t  x 4 f t  x %ft BC RT I-10,DOUNSTREFIM END 
SEE. 0.759 TO SEC, 0.847 ,EXIST. CONCRETE LINED MRNNEL RT !-lo 
Q EQURLS Q RT CP46. 



'i 7"' .. 10 ,#,7? h l<)<,'>- '-' . .-v-. ' .><, ! :, - .:. , .:< .. -. .. i t t .  li ! i lk)  b L =  l iu 
,- a . .T 7. 

.J,? 1fj~t2.9 wi,~ . . ;;16;,5 .-r?- j j f i ,~. : i  1<&7.5 .iq~;: ... . -. 7. .. i?!c.i. J 
...,? 

62 ;?63,5 \[,@ 23 z 5 . - -  10026.8 1067.5 . j ~ .- 1070 

r . r m  
3iL, 0.759 TU SEC. 0.847 !EXIST. CWCFiETE LIt.iZI CHRNNEL C l i  1-10 
5 - l i i i t  x 5 f t  x 52fi PC RT 1-li i 8PSTRERM END 

INTRUDULE R CONCRETE LINED MNNEL FROM 1-10 TO NCEULJEL RD. 
INRODUCE R DROP STRECTURE RT THIS SECTION 

HCDOWELL RORD 
4 - 12 FT X 4.5 FT X 88 FT BOX CULVERTS 



f i (3.97i 
y >  
,L 

.,- 
% .. -. 1[; -- 
4 i .. . 
. . ~i ;';'26, 
I;: lo??,. 6 
,?' . .~ .-r, r, 
on i ) ! f> :  2 
,-.r, . .-,r - 
i.. ii,d", 1 



ELHI/= .3ilit CEHV= .;<I0 
SSECNO ,753 
5 8 5  2 0  TRIALS ZTTEWPTED WSEL,CWSEL 
3693 PRDRABLE MININUN SPECIFiC ENERGY 
372C1 CRITICAL DEPTi RSSJhED 

@5 Uv'ERBRhK ARE9 RSSIIED NUN-EFFECTIVE, i i L E 2 =  1063.1% E:EIER= 1969. i[i 

5 - l O f t  x 4 f t  x 7 2 f t  BC RT I-l%!?OWNSTRERtt END 
SEC. 0.75? TO SEC. 0.847 ,EXIST. CONCRETE LiNED CHRNEEL RT 1-16 
Q EDURLS Q RT CP46. 

SPECIRL BRIDEE 

927 DOWNSTRERM ELEV I S  i(lE.5.64 , NOT 1066,3(1 HYDRRULIC JUMP 9CCLIRS Di;lJNSTRER,: [IF LO@ :LON :OMRfJLS) 

SH XK XKOR COFQ RDLEN BKC H WP BRRER SS ELCHU ELCHI1 
1.00 1.50 2.50 .00 53.67 3.67 200.110 -00 1062.80 1062.60 

3301 HV CHRNGED 190E THAI4 HVINS 



34% OVERHRNX RRER RSSLIMED NON-EFFECTIVE. ELLER. 1071.70 ELR;Q= 1071.70 

SEC. 0.759 TO SEC. 0.847 ,EXIST. CUhCRETE LINED CHRNNEL RT 1-10 
5 - l(1ft x 5 f t  x Z f t  BC RT 1-10 UPSTRERN END 



S i C f i i o  DEiPS;i ; ; sE i  C R M S  #,.-..-, njiin :, ?,... il . .  ,i . . ,-,! ,.,-..,d. ;-,>,; 

i,: "" 3CS .. .. . 
,r ,L ni 

, ;-s, 
.,.L 

7 ,  ,,q 
FLU" ; ,..# .:. 

T,?<? , ir ,a,-.; ! :iCA .T, < -, . 
iLbd v-6 *;, I,. 

_ I.. .. 
i l i i i  , ,,. --:,.:, 
Pi Tqc  ,,. ?"' ~ . ?  -.- 
a~*% ,:,LC%. XLC/: .. ;&,<;2 , ' "L;< :. 

*SECN0 , 8 5 7  
CLRSS B LOW FLOi  

3 4 2 0  BRIDGE SJ. S. = 1<169.!6 BRIDGE V E L O C I T -  . ' ? , .21  CRLCULATED CHRVN:L RRERZ  in^: 

@ OVERRRNK RRER RSSUMED NON-EFFECTIVE. E?LER= 107:. 7[i ELRE/i: 

INTRODLICE R CLlNCRETE LINED CHNNEL FROM 1-10 TO MCDOWEiL 23 .  
iNROWCE R DROP STRUCTURE RT T H I S  SECTION 

G E C W  .943 
3685 ?O TRIRLS RTTEWTED WSEL!CWSEL 
3633 PRORRHLE MINIMUM S P E C l F I C  ENERGY 
37B CRITICRL DEPTH A S S U E D  

.943 3.70 1075.90 1075.90 .00 1077.55 1.65 . 2192 .O 2190.0 .o .n 2:e4 .O 
.00 10.31 . 00 .000 .022 .(@<I 

.004958 5. 5. 5. 20 : 1 0 



SB XK XKOR COFD WEN BWC BUP BRRER ss ELC~-'S ELCHD 
1-03 i.50 2.60 .0(1 51.25 3, 25 21G. (I[> .00 1073.50 1072.50 

33iI1 i;V C.HgNGEED MORE THRN HUINS 

3:02 \J:IRNINE: CU!IUEYKNCE CHRHGE OUTSIDE OF RCCEPTRBLE RRNGE, KRRTIO = i.64 

3420 BRIDGE W. S. = 1077.01 BRIDGE VELOCITY= 11.37 GFILCULATED CHRNNEL RRER- 169. 

EEPRS ESLUC H3 DWEIR BLOW BRRER TRRPEZOID ELLC ELTRD WEIRLN 
RHEA 

1078.63 1073.61 .00 0. 2130. 216. 216. 1078.0(1 1073.90 0. 

3435 OVERBANK AREA ASSLINED NON-EFFECTIVE, ELLEA- 1079.30 ELRER: 1079.90 
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CONCEPT DESIGN SUMMARY NOTES 



ESTRELLA FREEWAY CHANNEL 

CONCEPT DESIGN SUMMARY NOTES 

E s t r e l l a  Freeway extends from S.R.85 n o r t h e r l y  i n t o  Grand Avenue. The 
concept channel design s t a r t s  a t  t h e  G i l a  R ive r  a t  Sta. 57t20 which i s  
about one m i l e  south o f  S.R.85 and f o l l o w s  the  freeway al ignment along 
i t s  west s ide  t o  B e l l  Road. 

The s t a t i o n s  and ground e l e v a t i o n s  were ex t rac ted  form t h e  E s t r e l l a  
Freeway Locat ion  Study Plan ( re ference 12). 

The channel i s  concrete l i n e d  w i t h  2 : l  s ide  slopes and f o r  t h e  most p a r t  
having a  l o n g i t u d i n a l  s lope o f  0.2%. The bottom w i d t h  v a r i e s  form 10' 
t o  100'. 

The concrete l i n i n g  extends a t  l e a s t  one f o o t  above t h e  WSEL. 

The peak f lows range form 10,700 c f s  a t  t h e  G i l a  R ive r  t o  800 c f s  a t  
Bell Road. They were e x t r a c t e d  fo rm t h e  HEC-1 ana lys i s  ( f i l e :  
WTADMP5.24) f o r  the  ADMP (appendix A ) .  

H y d r a u l i c a l l y ,  t h e  channel i s  designed f o r  s u b c r i t i c a l  f l o w  w i t h  a  
normal depth o f  about 8.0 ft. and v e l o c i t i e s  t h a t  cou ld  reach 15.0 
f t / s e c  and hence t h e  necess i ty  o f  l i n i n g .  Several drop s t r u c t u r e s  are 
inc luded t o  ma in ta in  s u b c r i t i c a l  f l ow .  Cu lve r t s  a re  a l s o  in t roduced a t  
c ross ings  w i t h  a r t e r i a l  s t r e e t s .  

The h y d r a u l i c  grade l i n e  i s  shown on t h e  concept design by assuming t h a t  
the  backwater w i l l  s t a r t  a t  t h e  c r i t i c a l  depth a t  each drop s t r u c t u r e  
and then t r a n s i t i o n  t o  normal depth a t  t h e  nex t  upstream dra inage 
s t r u c t u r e .  I t  was a lso  assumed t h a t  t h e  water sur face e l e v a t i o n  a t  t h e  
upstream s i d e  o f  each box c u l v e r t  w i l l  cont inue a t  t h e  same l e v e l  t o  t h e  
next  upstream drainage s t r u c t u r e .  

The channel al ignment crosses bo th  t h e  R I D  Canal and t h e  Buckeye Canal. 
I t  was assumed t h a t  each o f  these canals w i l l  be conveyed under t h e  
E s t r e l l a  Freeway Channel i n  box c u l v e r t s .  The design o f  t h e  c u l v e r t s  i s  
n o t  inc luded i n  t h e  concept design, however t h e  cos t  est imate inc ludes  a  
budget o f  $100,000 f o r  each c ross ing .  



COST ESTIMATE 
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ESTRELLA FREEWAY CHANNEL 
COST 

DESCRIPTION 

ESTIMATE SHEET 

ESTIMATED 
QUANTITY 

3,819,729 

1,033,281 

1 

1 

300 

1 

1 

50 

1 

1 

50 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Channel Excavation 

Concrete Lining (6" thick) 

Siphon atBuckeye Canal 

3.5' drop structure at sta. 
104 + 00 

10 - 12' x 8' x 300' B.C. at S.R.85 
& S.P.R.R. 

5.0' drop structure at sta. 
120 + 00 

5.0' drop structure at sta. 
136 + 00 

10 - 12' x 8' x 50' B.C. at Dunlap 
Road 

4.5' drop structure at sta. 
151 + 00 

4.0' drop structure at sta. 
164 + 00 

10-12'x8'x50'B.C.atLower 
Buckeye Road 

UNIT 

C.Y. 

S.Y. 

EA.. 

EA. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

EA. 

L.F. 

UNIT 
PRICE 

$ 3  

$25 

$100,000 

$27,900 

$4,670 

$32,900 

$32,900 

$4,670 

$31,200 

$29,600 

$4,670 

COST 

$11,459,200 

$25,832,000 

$ 100,000 

$27,900 

$1,401,000 

$32,900 

$32,900 

$233,500 

$31,200 

$29,600 

$233,500 
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. 

ESTRELLA 

DESCRIPTION 

FREEWAY 

ESTIMATED 
QUANTITY 

1 

1 

1 

50 

1 

1 

1 

50 

1 

1 

1 

1 

600 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

5.0' drop structure at sta. 
180 + 00 

5.0' drop structure at sta. 
200 + 00 

4.5' drop structure at sta. 
216 + 00 

10-12'x8'x50'B.C.atYuma 
Road 

5.0' drop structure at sta. 
233 + 00 

5.0' drop structure at sta. 
250 + 00 

5.0' drop structure at sta. 
268 + 00 

10-12 'x8 'x50B.C.a t  
Vanburan Street 

5.0' drop structure at sta. 
284 + 00 

5.0' drop structure at sta. 
297 + 00 

Siphon at RID Canal 

4.5' drop structure at sta. 
312 + 00 

10-12'x8'x600'B.Catl-10 

CHANNEL 

UNIT 

EA. 

EA. 

EA. 

L.F. 

EA. 

EA. 

EA. 

L.F. 

EA. 

EA. 

EA. 

EA 

L.F. 

UNIT 
COST 

$32,900 

$32,900 

$31,200 

$4,670 

$32,900 

$32,900 

$32,900 

$4,670 

$32,900 

$32,900 

$ lO0,OO 

$31,200 

$4,670 

COST 

$32,900 

$ 32,900 

$31,200 

$233,500 

$32,900 

$32,900 

$32,900 

$233,500 

$32,900 

$32,900 

100,000 

$31,200 

$2,802,000 
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- 
ESTRELLA 

DESCRIPTION 

FREEWAY 

ESTIMATED 
QUANTITY 

50 

50 

1 

1 

50 

1 

1 

50 

1 

1 

50 

1 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

10-12 'x lO'x50 'B.C.at  
McDowell Road 

10 - 12' x 10' x 50' B.C. at Cotton 
Lane 

5.0' drop structure at sta. 
341 + 00 

5.0' drop structure at sta. 
366 + 00 

9 - 12' x 8' x 50' B.C. at Thomas 
Road 

5.0' drop structure at sta. 
393 + 00 

4.0' drop structure at sta. 
414 + 00 

9 - 12' x 8' x 50' B.C. at Indian 
School Road 

4.0' drop structure at sta. 
444 + 00 

5.0' drop structure at sta. 
476 + 00 

9 - 12' x 8' x 50' B.C. at 
Camelback Road 

5.0' drop structure at sta. 
504 + 00 

CHANNEL 

UNIT 

L.F. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

UNIT 
COST 

$4,965 

$4,965 

$28,800 

$28,800 

$4,109 

$27,400 

$24,600 

$4,190 

$24,600 

$27,400 

$4,190 

$26,000 

COST 

$248,300 

$ 248,300 

$28,800 

$28,800 

$209,500 

$27,400 

$24,600 

$209,500 

$24,600 

$27,400 

$209,500 

$26,000 
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DESCRIPTION 

ESTRELLAFREEWAYCHANNEL 

ESTIMATED 
QUANTITY 

1 

50 

1 

1 

50 

1 

1 

50 

1 

1 

1 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

5.0' drop structure at sta. 
531 + 00 

8 - 12' x 8' x 50' B.C. at Bethany 
Home Road 

5.0' drop structure at sta. 
555 + 00 

5.0' drop structure at sta. 
580 + 00 

8 - 12' x 8' x 50' B.C. at Glendale 
Avenue 

5.0' drop structure at sta. 
607 + 00 

4.5' drop structure at sta. 
633 + 00 

7 - 12' x 8' x 50' B.C. at Northern 
Avenue 

5.0' drop structure at sta. 
658 + 00 

5.0' drop structure at sta. 
672 + 00 

5.0' drop structure at sta. 
685 + 00 

UNIT 

EA. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

EA. 

EA. 

UNIT 
COST 

$26,000 

$ 3,710 

$24.600 

$24,600 

$ 3,710 

$20,500 

$ 19,500 

$3,225 

$17,700 

$17,700 

$17,700 

- 

COST 

$26,000 

$ 185,500 

$24,600 

$24,600 

$ 185,500 

$20,500 

$19,500 

$161,300 

$17,700 

$ 17,700 

$17,700 
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CHANNEL 

UNIT 

EA. 

L.F. 

EA. 

EA. 

L.F. 

EA. 

EA. 

EA. 

L.F. 

EA. 

EA. 

L.F. 

FEREEWAY 

ESTIMATED 
QUANTITY 

1 

50 

1 

1 

50 

1 

1 

1 

50 

1 

1 

50 

ESTRELLA 

DESCRIPTION 

48. 

49. 

50. 

51. 

52 

53 

54 

55. 

56. 

57. 

58. 

59. 

UNIT 
COST 

$ 17,700 

$2,525 

$14,800 

$ 13,200 

$2,525 

$11,100 

$ 11,100 

$11,100 

$ 1,745 

$10,400 

$9,400 

$955 

5.0' drop structure at sta. 
696 + 00 

6 - 12' x 8' x 50' B.C. at Olive 
Avenue 

4.0' drop structure at sta. 
711 +00 

3.0' drop structure at sta. 
736 + 00 

6 - 12' x 8' x 50' B.C. at Peoria 
Avenue 

4.0' drop structure at sta. 
764 + 00 

4.0' drop structure at sta. 
780 + 00 

4.0' drop structure at sta. 
798 + 00 

4 - 12' x 8' x 50' B.C. at Cactus 
Road 

5.0' drop sturcture at sta. 
813 + 00 

4.0' drop sturcture at sta. 
839 + 00 

4 - 8' x 6' x 50' B.C. at Waddell 
Road 

COST 

$17,700 

$ 126,300 

$14,800 

$ 13,200 

$126,300 

$11,100 

$11,100 

$11,100 

$87,300 

$ 10,400 

$9,400 

$47,800 
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ESTRELLA FREEWAY CHANNEL 

DESCRIPTION ESTIMATED 
QUANTITY 

1 

1 

1 

50 

1 

1 

60 

61. 

62. 

63. 

64. 

65. 

5.0' drop structure at sta. 
866 + 00 

3.5' drop structure at sta. 
882 + 00 

3.0' drop structure at sta. 
899 + 00 

2 - 8' x 5' x 50' B.C. at Greenway 
Road 

5.0' drop structure at sta. 
924 + 00 

5.0' drop structure at sta. 
949 + 00 

UNIT 

EA. 

EA. 

EA. 

L.F. 

EA. 

EA. 

$45,635,000 

$ 11,408,800 

$57,043,800 

$1,448,300 

$58,492,100 

Estimated Construction Cost 

Contingencies (25%) 

Total Construction Cost 

66. 

UNIT 
COST 

$ 7,400 

$6,400 

$6,100 

$505 

$7,300 

$7,300 

COST 

$ 7,400 

$6,400 

$6,100 

$25,300 

$7,300 

$7,300 

GRAND TOTAL 

R.O.W. 9,655,100 S.F. $ . I5 
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HYDRAULIC CALCULATION SHEETS 

Includes Trapezoidal Channel Analysis 
and Culvert Analysis 



TRRPEZOIDRL CHRNKL RNWYSIS 
NORM& DEPTH COMPUTATION 

Nuvernber 1, 1994 

PROGWIM INPUT DATR: 
DESCRI PTIDN WLUE 

F lw Rate (cubic feet per second) ....................... 10700.(1 - 
Channel httw Slope (feet oer font) .................... 0. W20 
Har~~sino's Roughnees Coefficient (n-value) ............... 0.0200 

. Channel Side Slope Left Side (horizontal/verticall.... 2.00 
Charm1 Side Sloae - Right Side (horizontal/vertical)... 2.00 ............................. Channel Bottcvi Width (feet)  100.0 

7 

PROGRRM RESULTS: 
DESCRIPTION VRLUE 

.................................... Nutma1 Depth (feet) 7.85 
Flon Velocity (feet per second) ......................... 11.82 
Froude Nu~nber (Flow i s  Sub-critical) .................... 0.793 
Velocity Head (feet) .................................... 2.17 
Enevgy Head (feet).. .  ................................... 10.00 
Cwsr-Sectional Rrea of Flow (square feet!. ............. 905.57 
Top Width of Flow (fee t ) .  ............................... 131.32 

.................................................................... 
TRRPEZOIDRL CHANNEL WRLYSIS COMPUTER PROGRRM, Versioij 1. I ic) 1986 
Dudson b Rsscia te~. ,  Inc., 7015 li. Tidwell, A107, Houston, TX 77092 
(713! 835-832. R mafiual with equatiuijs & flow chart i s  available. 



C U R B  DRTE: 11-02-1994 
CUR T I E :  16:25:23 

FILE DRTE: 10-29-1994 
F I L E  NAME: ESTSPBB; 

FHW CULVERT RNRLYSIS 
HY-8. VERSION 4.0 

C SITE MlTR CULVERT SHRPE, MATERIAL, INLET 
U .  -, 
L INLET DUSLET CULVERT BRRRELS 
V £LEV. ELEV. LENGTH SHRPE SPW RISE MRNNING INLET 

(FT) (FT) (FT) MATERIRL (FT) 1FT) n TYPE 
1 0.60 0 .  300.00 10RCB 12.00 8.00 .01? CONVENTIWRL 

I 2  

I : 
1 5  I 
I 6  I 

FILE: ESTSPB5 CULVERT HERDWRTER ELEVRTION (FT) DOTE: 1H9-1994 

DISMfiRGE 1 2 3 4 5 6 RORDWRY 
0 0.60 0. IN 0. 0. MI 0.00 0. (a 100. (10 

2.07 0.00 0.00 0.00 it. ilii il.00 102.31 + h.22 0. w:l 0. <<I 0.00 ii. 00 0.00 103.G 
10 5.35 0. (10 0.00 0.00 0.00 0.00 104.81 

4280 6.39 0. 00 0, i0 0. (83 0.00 1 .  185. aj 
5350 7.29 0.00 0.00 0.00 0. 00 0.01) li!6.76 
6 4 3  8.15 0.00 0. <O 0.00 0. (00 O.(io 107.64 
7490 8.39 0.00 0.00 0.00 0.00 0.00 108.47 
8560 9.75 0.00 0.00 0. (i(i 0.00 (I, 10% 3 
'3650 10.49 0.00 0.00 0.00 0.00 0.00 1iU.Oi 

10700 11.20 0. NI 0. (a 0. 00 (I. O[I I I li0.74 
49220 111.91 0, it0 0.00 0.00 ii. 00 (1.00 0.00 
The above Q and HW ai-e f c r  a mint abctve the roadway. 



C U B  MTE: 11-02-1994 FILE DRTE: 104-1394 
CU T I E :  16:25:23 FILE NRME: ESTSP.485 

KRFDRWNCE WRVE FOR CULVERT # i - 10 ( 12 BY 8 ) RCB 

DIS- HEAD- INLET WRET 
CHRRW URTER CDNTRDL CONTROL RCU NORM& CRITICRL WTLET TRILWRTER 
now nEv. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
ic fsf  ift) ( f t f  (ft) (F4f Ift) ( f t )  (fps) ( f t )  (fps) ( f t f  

0 0.60 0.M 0.M 0-f& 0.M 0.00 O.N 0.00 0.M 0.00 
1070 2.87 2.08 2.27 3-Nlt 1.43 1.35 4.44 2.01 5.13 2.01 
2140 4.22 3.23 3.62 3-Nit 2.29 2.15 5.88 3.03 6.65 3.03 
3210 5.35 4.32 4.75 3-Nit 3.02 2.82 6.93 3.86 7.73 3.86 
4280 6.33 5.26 5.73 3-Nit 3.63 3.41 7.80 4.57 8.57 4.57 
5350 7.29 6.10 6.63 3-Mlt 4.34 3.96 8.55 5.22 9.23 5.22 
64x1 8.15 6.30 7.% 3-Mlt 4.95 4.47 9.21 5.81 9.91 5.81 
7430 8.39 7.63 8.33 3-Nit 5.5'3 4.36 3.82 6.36 10.45 6.36 
@SKI 5 8 3.15 3-Mlt 6.13 5.42 10.38 6.87 10.95 6.87 
36316 10.43 9.34 3. 89 3-Nlt 6.76 5.86 10.90 7.36 11.40 7.36 

1i1700 11.28 10.23 10.68 6-FFn 8 .M 6.29 11.15 8.00 11.82 7.83 -- 

El. i n l e t  face i r~ve r t  0.60 ft El. out let  invert 0.00 ft 
El. i n l e t  throat invert 0.00 f t  El. i n l e t  crest 0.00 ft 

-0 SITE 'JRTR xxxrx RILVERT INVERT xxixxtxxxxxxx* 
INLET STRTION (FT) 0. 60 
INLET ELEVRTIDN (FTf ii. 60 
OETLET STRTION iFTi 300. OD 
DUSiET ELEVRTION iFTi 0. 00 
HUMBER CF EiRRRELS 10 
SLUPE (V-FTIH-FTf 0.0020 
CULVERT LENGTH RLONG SLOPE (FTi 300.00 

* x H *  CULVERT NTR SUHMRRY *xH*rxct+xt+x*x*x***xtx 
BRRREL SHRPE BOX 
WIRREL SPRN 12,(1(1 F j  
BRRREL RISE 8.00 i;i 
WIilREL HRTERIRL CONCRETE 
BRRREL WRNr$TNG'S H 0.012 
INLET TYPE CDNVEN?I ON;, 
INLET EOGE RFlD WRiL SGURRE EDGE (30-75 DEE. FLRREf 
INLET DEPRESS1 ON @ONE 



DRTE: 11-02-1994 
T I E :  16:25:23 

3/, 

FILE DRTE: 10-23-1994 
FILE NRNE: ESTSP.385 

TRILWRTER 

HHH* EGUUlR CHRNNEL CRffiS SECTION **HX*X+*+mlxi 
BDTTTT091 UIDTH iFT) 100.00 
SIW SLOPE H/V (X:1) 2.0 
CHANNEL SLOPE VJH iFT/FT) 0.002 
MRNING'S N i.01-0.1) 0. @0 
CHRMEL INVERT ELEVRTIW (FT) 0.00 
CULVERT NO. 1 OUTLET INVERT ELNRTIDN 0.00 F1 

*X*HX) UNIFORM FLOW RRTING CURVE FOR DOWNSTRERM CHANNEL 

W.S.E. FRWDE 
IFT) NUMBER 
0.00 0.000 
2.01 0.638 
5.03 0.673 
3.86 0.633 
4.57 0.707 
5.22 0.717 
5.81 0.724 
6.26 il.731 
6.87 0.736 
7.36 0.741 
7.83 0.744 

DEPTH VEL. CSIERH 
(FT) IFPS! (PSFi 
0. no 0. (XI 0.00 
2.01 5.13 0.25 
3.03 6.65 0.38 
3.86 7.73 0,4P 
4.57 8.57 0 . 3  
5.22 3.29 0.65 
5.81 9.91 0.73 
6.36 10.45 0. 73 
6.87 1 0.66 
7.36 11.40 0.92 
7.83 11.82 0.98 

RORDWRY OVERTOPPINE DRTR 
- 

RORDH?Y SURFRCE PRMD 
EMBRNKMWT TOP LIIDTH iFT) 100. 00 
CREST LENGTH iFT! 1Oii. i>O 
OVERTOPPING CHEST ELEVRTION iFT) lug. 00 





CURRWl WTE: 11-02-1994 
CU@ T I E :  14:37:07 

FILE WTE: 11-01-1994 
FILE WE: E S M T  

4 L D ~ l c r l l  14J' 4f 

FILE: ESTDWST CULVERT HERDWRTER ELNRTION (FT) DRTE: 11-01-15'34 

i 

FHWR WVERT MRLYSIS bwek 1," 2 kc1 6 e &!do 
HY-8. VERSION 4.0 

yww fldi 

DISCHRREE 1 2 3 4 5 
0 0.10 0.w 0.00 0. 00 0.00 

1070 2.49 0.00 0.00 0.00 0.00 
?140 3.85 0.00 0.00 0.00 i). 00 

4.97 B;: 5.97 
0.00 0. 00 0.00 0, 00 
0.00 0. 00 (I. i* 0.00 

= c a3.d 6.88 0.00 0.00 0. 00 0.00 
643) 7.73 !1.(10 (1. @o 0.0(i (1.00 
74% 8.54 0.00 0. 00 0.00 0. Oil 
a m  9.30 0.00 (1. NJ U.KI 0.00 
9630 10.04 0.00 0.00 0.00 0.00 

10700 10.65 0.00 0. (0 0.00 0.00 
49220 111.4i 0. Ci0 0.00 0.00 0.00 
The above O arsd Hi ai-e f o r  a point above the roadway. 

I 
i! V ~ ~ / ~ ~ L ( V A M  5 

CULVERT SHRPE. WMERIRL, IW 

BRRRELS 
SHRPE SPRN RISE W I N 6  INLET 
MRTERIRL (FT) (FT) n NPE 

10 RCB i2.M 8.00 .012 CONVENTIWW 

I c 
I u 
I 

L 
V 

1 
2 

SITE DRTR 

INLET CUTLET CULVERT 
ELN. ELN. LENGTH 
LFT) (FT) LFT) 
0.10 0.00 50.00 



DRTE: 11-02-1994 FILE DRTE: 11-01-1994 
W T I E :  14:37:07 FILE NRME: ESTDWST 

PERFDRMRNCE CURVE FOR CULVERT # 1 - 10 ( 12 BY 8 ) RCB 

DIS- HERD- INLET wnn 
CHARGE UATER CONTROL WMROL FLLW NoRnAL CRITICRL WTLEl TAILWATER 
FLDU ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH WL. DEPTH 
Ic fs )  (ft) (ft) ( f t )  (F4) ( f t )  ( f t )  (fp5) ( f t )  (fps) (ft) 

E l .  i n l e t  face inver t  0.10 ft El. ou t le t  inver t  O.Nl ft 
El,  in le t  throat invert 0.00 ft El. i n l e t  crest 0.00 ft 

i* -1TE DRTR H*** CULVERT INVERT HHH*I**WIX 
0.00 

INLET EL!NTION (FT) 0.10 
OLITLET STRTlON (FT) 50.00 
'ZITLET ELEVATION (FT) 0. (10 
WNBER E RRRRELS 10 
SLOX ('1-FTIH-FT) 0.0020 
CULVERT LENGTH RLDffi SLOPE (FT) 50.00 

x i * * *  CULl'ERT NTR SUMMRRY w*~HHI€*W*ixxx*ciH*X 
BARREL SHRPE BOX 
BARREL SPRN 12.00 FT 
BRRREL RISE 8.00 FT 
BARRii MRTERIRL CONCRETE 
BRREEi #FIIJNINL:'S iI 4.012 
INIE: TYPE CDNVENTIUNiK. 
iNiET EDGE RND WRLL BURRE EDGE (30-75 DEG. FLRRE) 
b!i.ET Cr_PRESSI!3I WANE 



FILE DRTE: 11-01-1994 
FILE NRME: ESTDWT 

HMH* REWLRR WANEL CRffiS SCTIDN **t*HttxclxtxM* 
BOTTOn UIDTH LFT) 100.00 
SIDE SLOPE H/V IX:l) 2. il 
WEL SLOPE V I H  (FTIFTI 0.0W 
MCIWING'S N (.01-0.1) 0.020 
CHRNNEL INERT ELEVRTION IFT) 0.00 
CULVERT ND. 1 OUTLET INVERT REVRTION 0.00 FT 

t x x t x r *  UNIFORM FLMI RATING CUAOE FOR DOUNSTRERN CHRNNEL 

FLOW 
(ES)  
0.00 

1070.00 
2140.00 
3210.00 
4280.00 
5350.00 

W. S. E. FROUDE 
IFT) NUMBER 
0.00 0.000 
2.61 0.636 
3.03 0.675 
3.66 0.633 
4.57 0.707 
5.22 0.717 
5.61 0.724 
6.36 0.731 
6.87 0.736 
7.36 0.741 
7.83 0.744 

DEPTH VEL. SHffiR 
(FT) IFPS) (PSF) 
i1.M 0. (io 0.00 
2.01 5.13 0.25 
3.03 6.65 0.36 
3.86 7.73 0.40 
4.57 6.57 0.57 
5.22 9.23 0.65 
5.61 3.?1 O. 73 
6.36 10.45 0.73 
6.67 10.35 0.66 
7.36 11.40 0.'% 
7.83 11.82 0.26 

RORDHRY WERTOPPING DRTR 

RnWIWRY 5JWRCE PAVED 
EMBRNKNENT TOP UIDTH (FT) 100. 00 
CREST LENGTH IFT) liii!. ilii 
OVERTOPPING CREST ELEVRTION IFT) 100. 00 



TRRPEZDIDRL CHRNKL MKYSIS 
NDRMRL DEPTH COMPUTRTION 

Naveaber 1, 1394 

PROGRAM INPUT DRTA: 
DESCRIPTION VRLUE 

Flw Rate (cubic feet per wcund) ....................... 10700.0 - 
Channel Bcttchl Slope (feet oer foot). ................... 0. (020 ............... krming's Roughness Coefficier~t (n-value) 0,0200 

... Channel Side Slope - Left Side (ho~izontallvertical). 2. MI 

... Chartre1 Side Sloae - Rlght Side (horizontallvertical) 2.00 
Channel Bnttafl Width (feet)  ............................ 100.0 

7 

PRffiRP*I RESULTS: 
WXRI PTIOH 

..................................... Nalwal Depth (feet) 
Flow Velocity (feet per second) ......................... 
Froude Nwber (Flow i s  Sub-Critical) .................... ................................... Velacity Head (feet). 
Energy Head (feet) ...................................... .............. Cros-Sectional Rrea cf Flow (squatit. feet)  a 
Top Width of Flcw (feet). ............................ ;.. 

VRLUE 

7.33 
11.62 
0.733 
2.17 

10.00 
305.57 
131.32 

~ ~ ~ 

TRRPEZOIDK MMEL MKYSIS WMPUTER PROGRAM, Verriov 1.1 ( c )  1386 
h d s w  8 R s ~ c i a t e s ,  Ire., 7015 U. Tidwell, ttO7, Huustwn, TX 77092 
(713) 895-8322. R rsanual with equatior~s 8 flcw chart is available. 



CURRENT UflTE: 11-W-1-1994 FILE MTE: 11-31-1994 CU+T T I E :  14:37:07 F I L E  NRME: ESTDWNST - /it : Dw1ull j4& 
FHWR CULVERT RNRLYSIS h w e ~  1:uke~e Ad. ;tL 

HY-B. VERSION 4.0 

FILE: ESTDWT CULVERT ERDWRTER ELEVRTION (FT) DRTE: 11-01-194 

)'ul~lc( 

DISCHARGE 1 2 3 4 5 
il 0.10 0.00 0.00 0.00 0.00 

C 
u 
L 
V 

1 
2 

5350 6.88 0.00 0.00 0.00 0.00 
64x1 7.73 (I. OD a c i ~  0.00 0.00 
7490 8.54 0.00 0.00 0.00 0.00 
&60 3.30 0.00 0.00 0.00 0.00 
%30 10.04 0.00 0.00 0.00 0.00 
10700 10.65 0. N 0. 00 0. 00 0.00 
49220 111.41 0.00 0.00 0.00 0.00 
The abcsve O artd HI a r e  f o r  a point abwe the rwdway. 

SITE MlTR 

INLET OUTLET WLVERT 
E W .  ELEV. LENGTH 
(FT) (FT) (FT) 
0.10 0.00 X1.W 

CULVERT SHRPE, WITERIPB, INLET 

BRRRELS 
SHRPE SPRN RISE W I N G  INLET 
KRTERIRL (FT) IFT) n TYPE 
10 RCR 12.CQ 8.00 .012 COWENTIONRL 

~ ~ ~ b u l - ~ l n  



FILE DRTE: 11-01-1394 
FILE W: ESTDWST 

P E R ~ O R W  WAVE FOR CULVERT # 1 - 10' ( 12 BY 8 ) RCB 

DIS- HEAD- INLET WRET 
WRRE WRTER CDNTROL DXIMROL ROU NOR14RL CRITICRi WTLET TRILWATER 
ROU ELN. DWTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) l f t )  ( f t )  ( f t )  (F4) l f t )  ( f t )  (fps) ( f t )  (fps) ( f t )  

o 0.10 0.00 0 . 0  0.00 0.00 (1.00 0.00 0.00 aw 
1070 2.49 2.08 2.39 3-Nlt 1.43 1.35 4.44 2.01 5.13 2.01 
2140 3.85 3 3.75 3-Mlt 2 2.15 5.88 3.03 6.65 3.03 
Z i 0  4.97 4.32 4.87 3-Mlt 3.02 2.82 6.93 3.86 7.73 3.86 
4280 5.97 5.26 5.87 3-Mlt 3.70 3.41 7.80 4.57 8.57 4.57 
5350 6.88 6.10 6.78 3-Mlt 4.34 3.96 8.55 5 .E 9 . 3  5.22 
64XI 7.73 6 7.63 3-Mlt 4.95 4.47 9.21 5.61 9.91 5.81 
7490 8.54 7.69 8.44 3-Mlt 5.55 4.96 9.82 6.36 10.45 6.36 
8560 9.30 8.50 9.20 3-Mlt 6.13 5.42 10.38 6.87 10.95 6.87 
9630 10.04 9.34 9.94 3-Mlt 6.71 5.86 10.90 7.36 11.40 7.36 

10700 10~65 10.23 10.55 6-FFn 8.00 6.29 11.15 8.00 11.82 7.83 - 
El. inlet face invert 0.10 f t  El. outlet irtvert 0.00 f t  
El. inlet  throat invert 0.00 f t  El. ialet  crest 0.00 f t  

**SITE DATR HH* CULVERT INERT HHH*tl*H** 
IKET STRTIWi (FT) 0.00 
INLET ELEVRTlDN (FT) 0.10 
WRET STRTION (FT) 50.00 
OUTLET ELEVRTION (FT) 0.00 
NUMBER ff BRRRELS 10 
%OPE (V-FTIH-FT) 0. M20 
CULVERT LEHGTH RLOffi SLOPE (FT) 50.00 

HHI CULVERT DRTR SUMMRRY HHHHHHHH**HHhl 
BARREL SHRPE BOX 
BRRREL SPRN 12.00 FT 
BARREL RISE 8.00 FT 
BRRREL MRTERIRL CONCRETE 
BRRREL MANNING'S N 0.012 
INLET TYPE CONVENTIDNRL 
INLET EDGE RND MU. SQURRE EDGE (30-75 DEG. FLRRE) 
INLET DEPRESSION NONE 



DRTE: 11-02-1994 FILE DRTE: 11-01-1334 
FILE NRME: ESTDWNST 

TRILWRTER 

HMHI REWLRR MMML CRffiS SCTIDN XfIIfXHHHXHf 

BOTTOIl WIDTH (FT) 100.00 
SIDE SLOPE HIV ( X : l i  2.0 
CHRNNEL SLOPE V/H (FTIFTI ( I .  002 
MANNING'S N (.()I-0. 1) 0.020 
CHRNNEL INVERT ELEVRTION (FT) 0.00 
CULVERT NO.1 OUTLET INVERT ELEVRTIDN 0.00 FT 

xxtwx UNIFORM FLW( RRTING CURVE FOR DOUNSTRERM MRNtQ 

FLOW 
(CFSi 
0. (10 

li170.06 
2i40.00 
3210. 00 
4260.00 
5350. 00 

W.S.E. FROUDE 
(FT) NUMBER 
(1.00 0.000 
2.01 0.658 
LO3 6.673 
3.86 0.693 
4.51 0.707 
5.22 0.717 
5.61 0.724 
6.36 0.731 
6.87 0.736 
7.36 0.741 
7.83 0.744 

DEPTH VEL. SHEAR 
(FT) (FPS) (PSF) 
0 I 0.00 (I. 00 
2.01 5.13 0 . Z  
3.03 6.65 0.38 
3.86 7.73 0.48 
4.57 6.57 0.57 
5 . 2  3. ;3 0.65 
5.81 3.91 0.73 
6.36 10.45 0.73 
6.87 10.95 0.86 
7.36 11.40 0.92 
7.83 11.82 0.33 

AOrnWY SURFRCE PRm 
EMBRNKENT TOP WIDTH (FTI 100.00 
CREST LENGTH (FT) 100. CQ 
OVERTOPPING CREST ELEVRTION (FT) 100. 00 



TRRPEZOIDRL CHRNKL RNRLYSIS 
HDRMRL DEPTH COMPUTATION 

Novernber 1. 1994 

F lw Rate (cubic feet per serarid) ....................... 10700.0 - .................... Chartnel Bottohl Slope (feet per f m t )  0.0020 
b~minq '  5 Roughne5s Coef ficierrt in-value) ............... 0. RW 
Channel Side Slope - Left Side (htirizcntal/verkical) .... 2, WJ 
Chanrel Side Slope - Right Side ~har iz~nta l lver t ica l ) . .  . 2. (0 
Channel Battwi Width [feet) ............................. 100.0 

7 

PROGM RESULTS: 
DESCRIPTION VRLUE 

Noma1 Depth (feet) ..................................... 7.83 
Flm Velocity (feet per second) ......................... 11.E 
Froude Number (Flow is Sub-Critical) .................... 0.793 
Velocity Head (feet) .................................... 2.17 
Energy Head (feet). ..................................... 10.00 ............. a Cms-Sectional &ea cf Flow (square feet) .  905.51 
Top Width of Flw (feet). ............................... 131.2 

TRRPEZOIDRL CHANNEL RNALYSIS COMPUTER PRffiRRM, Vetriccrt 1.1 lei 1986 
h d s m  & k m c i a t a ,  inc.! 7015 W. Tidwell, %107, Houston, TX 770% 
1713) 895-8322. A rsanual with equatior~s 8 flc* chart i s  available. 



CURRENT DOTE: 11-02-1994 FILE ORTE: 11-01-1994 
UJ* T I E :  14:37:07 FILE NAME: E S W T  

4 t ;  Dwlull /?&' 

FILE: ESTD1AJST CULVERT W U R T E R  ELNRTION IFT) DATE: ll-01-134 

FHUR CULVERT REII%YsIS bw4k I?uke$e 
HY-8. VERSIDN 4.0 

j/MinM rid. + 

DISCHARGE 1 2 3 4 5 
0 0.10 0. 00 0.00 0. 00 0.00 

1070 2.49 0.00 0.00 0.00 0.00 
3.85 g: 4.97 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

4280 5.97 0.00 0.00 0.M 0.00 
5350 6.88 0.00 0.00 0.00 0.00 
64d 7.73 (1.00 0.00 0.00 0.00 
74% 8.54 0.00 0. 00 0.00 0.00 
85Ml 9.30 0.00 0.00 0.00 0.00 
9630 10.04 0.00 0.00 (1.00 0.00 
107(10 10.65 0. 00 0.00 0.00 0.00 
49220 111.41 0.00 0.00 0. 00 0. 00 
The above O and idl are f o ~  a mint above the ruadrrav. 

C 
U 
L 
V 

1 
2 

I : 
151 I I 

SITE DATR 

INLET OUTLET CULVERT 
ELEV. ELEV. W G T H  
IFT) IFT) (FT) 
0.10 0.00 %.(HI 

WLVERT SHRPE. MTERICY, IM 

1 
vuM ~ L L V C * ~ ~  5 1 . 8  

BRWlElS 
SHRPE SPRN RISE W I N G  INLET 
MRTERIRL (FT) IFT) n TYPE 
10 RCB 12.00 8.00 .012 C M I M F I L  



DRTE: 11-02-1934 FILE DRTE: 11-01-1994 
FILE NRME: E S M T  

PERFORME CURVE FDR CULVERT 8 1 - 10 ( 12 BY 8 ) RCR 

DIS- MAD- INLET DUKE1 
CHARGE WRTER W R O L  WNlROL R13U NDH#RL CRITICRL WTLET TRILWRTER 
FLDU ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. MPTH Va. DEPTH 
(cf5) ( f t )  ( f t )  ( f t )  (F4) ( f t )  ( f t )  (fps) ( f t )  (fps) ( f t )  

0 0.10 0.00 0.00 0-N 0.00 
1070 2.49 2.06 2.39 3-Mlt 1.43 
2140 3.8: 3.29 3.75 3-Mlt 2.23 
3210 4.37 4.32 4.87 3-Nlt 3.02 
4260 5.97 5.26 5.67 3-Mi t 3.70 
5350 6.N 6.10 6.78 3-Nlt 4.34 
6420 7.73 6.90 7.63 3-Mlt 4.95 
7490 8.54 7.69 8.44 3-Mlt 5.55 
8560 9.30 8.50 9.20 3-Mlt 6.13 
5 3 0  10.04 3.34 3.94 3-Mlt 6.71 

10700 10.65 10.23 10.55 6-FFn 8.00 

El. lnlet face ~nver t  0.10 f t  
El. inlet throat invert 0.00 f t  

0.00 0.00 0.00 0.(0 0.00 
1.35 4.44 2.01 5.13 2.01 
2.15 5.88 3.03 6.65 3.03 
2.82 6.93 3.86 7.73 3.86 
3.41 7.60 4.57 8.57 4.57 
3.96 8.55 5.22 9.29 5 . Z  
4.47 3.21 5.61 3.31 5.81 
4.96 9.82 6.36 10.45 6.36 
5.42 10.38 6.67 10.35 6.87 
5.86 10.90 7.36 11.40 7 . S  
6.23 11.15 8.00 11.82 7.83 

El. outlet i r w r t  0.00 f t  
El. inlet crest 0.00 f t  

~ I T E  DRTR H a *  CULVERT INVERT 
INLET STRTIDN (FT) 0.00 
INLET ElEVRTIDN (FT) 0.10 
OUTLET STRTIDN (FT) 50.01) 
WRET ELEVRTIUN (FTI 0.00 
NtlKJER OF BRRRELS 10 
SLOPE (V-FTJH-FT) 0.0020 
WLVERT LEHjTH RUING SLOPE (FT) SO. 00 

txHE WLVERT DRTR SUMRRY HHH*HHHHHHw+c 

WIRREL SHRPE BOX 
WIRREL SPRN 12.01, FT 
BRRREL RISE 6.00 FT 
MRREL MRTERIRL CDKETE 
BRRREL KNiNIffi'S N 0.012 
INLET TYPE CDmIONRL 
INLET EDGE RND WRLL SOWlRE EDGE (30-75 DE6. FLARE) 
INLET DEPRESSION NOM 



DRTE: 11-02-1994 
T I E :  14:37:07 

FILE DRTE: 11-51-1994 
FILE WE: ESmWKST 

- 

TRILWRTER 

e x % *  REGULRR MfflEL CRffiS SECTION ***HHNHHHt 

BDlTOn UIDTH (FT) 100. 00 
SIDE SLOPE HH/ VIX:l) 2.0 
CHRNNEL SLOPE VIH (FTtFT) 0. OR 
MiII.!G'S N I.M-0.1) 0.020 
CHANNEL INERT ELEWTION (FT) 0.00 
CllLVERT NO. 1 OUTLET INVERT ELEVATION 0.03 FT 

* x t x x u t  UNiFORfl FLOW RRTING CURVE FOR DOUNSTREM CHWNEL 

FLOW 
(CFS) 
0.00 

1070. 00 
2140.00 
3210.00 
4280.00 
5350.00 

U.S.E. FROUDE DEPTH E L .  W R  
(FT) NUMBER IFT) (FPS) IPS)  
0.00 0. W(I (I. 00 0. 00 0. 03 
2.01 0.638 2.01 5.13 o.a 
3.03 0.673 3.03 6.65 0.24 
3.86 0.633 3.86 7.73 0.48 
4.57 0.707 4.57 8.57 0.57 
5 .  0.717 5 .  3.23 0.65 
5.81 0.724 5.81 9.31 0.73 
6.36 0.731 6.36 10.45 0.73 
6.87 0.736 6.87 10.95 0.86 
7.36 0.741 7.36 11.40 0.32 
7.83 0.744 7.83 11.& 0.38 

RORDURY WERTOPPING DRTR 

RORDURY %EKE PRMD 
EMBRWIIENT TOP MIDM IFT) 100.00 
CREST LENGM (FT) 100.00 
OVERTOPPING CREST ELEVRTIDN (FT) 100. 00 



TRRPEZDIDRL MANEL W Y S I S  
NORMRC DEPTH MMPLITRTION 

Novemhr 1. 1334 

PRffiRRM INPUT DRTA: 
DESCRIPTION VALUE 

Flow Rate (cubic feet per secand) ....................... 10700.0 - 
Channel Bottora Slope (feet per foot) .................... 0.0020 
Manning's Roughness Coefficient (n-value) ............... 0. ROO 
Channel Side Slope - Left Side (horizontal/vertical).... 2.00 
Charrrel Side Slope - Right Side (horizontal/vertical).. . 2.00 
Channel EQttwfl Width {feeb) ............................. 100.0 

7 

PRDGW RESULTS: 
DESCRIPTION 

................................... kmal Depth (feet).. 
Flw Velocity (feet per second)... ...................... 
Froude Nwber (Flow is Sub-Dritical). ................... .................................... Velocity Head (feet) ...................................... Erergy Head (feet1 

@ Cmsdectional Rrea of Flow (square feet) .............. 
Top Width of Flow (feet) ................................ 

VRLUE 

- -- 
TRRPUOIDRl 'CH&VEL MRLYSIS COl4PUTER PRDGRRM, Versior~ 1.1 (c) 1386 
tbdsw 8 ksaciates, Inc., 7015 W. Tidwell, 8107, Houston, TX 77OW 
(713) 895-83Z. R mnual with equations 8 flcu chart is available. 



CURRENT DATE: 11-02-1994 FILE M E :  11-01-1994 
FILE WE: E S W T  

A t : D~lhl ' l l l  RJ' 
I '  

FHWR CULVERT RNKYSIS lowel /?ukefe  A J .  
HY-a, VEEI~JN 4.0 I / ,, , 

FILE: ESTDWNST CULVERT ERDWRTER ELEVRTIDN (FT) MTE: 11-01-1934 

.. yki l lu rw, 

DISCHRRGE 1 2 3 4 5 
0 0.10 0. MI 0. 00 0.00 0.00 

1070 2.49 0.00 0.00 0.00 0. 00 
3.65 & 4.97 

0.00 0. 00 0.00 0. 00 
0.00 0. 00 0.00 0.00 

4280 5.97 0.00 0.00 0.00 0.00 
53.0 6.68 0.00 0.00 0.00 0.00 
6420 7.73 0.00 0.00 0.00 0.00 
7490 8.54 0.00 0.00 0.00 0.00 
8560 9.30 0.00 0.00 0. 00 0.00 
9624 10.04 0.00 0.00 0.00 0.00 

10700 10.65 0.00 0.00 0.00 0.00 
4983 111.41 0.00 0.00 0.00 0.00 
The above Q artd HI are for a wir~t abcrve the roadway. 

C 
u 
L 
V 

1 
2 
3 

SITE MTR 

INLET OUTLET WLVERT 
ELEV. ELEV. W T H  
(FT) (FT) IFT) 
0.10 0.00 .0.00 

CULVERT SHAPE. WITERIPb, INLET 

BRRRELS 
SHAPE SPW RISE M W I N G  INLET 
MRTERIK (FT) IFT) n TYPE 

10 RCP - 12.00 8.00 .012 CONVVJTICMRL 

V < ~ ; . ~ ~ L L F A V ~  + 



C@ DRTE: 11-02-1994 
CU JT TINE: 14:37:07 

93 
FILE DRTE: 11-01-1994 
FILE WE: ESTMJNST 

DIS- MRD- IW wnET 
MRRE URTER CONTROL CONTROL FLCU NOF#RL CRITICRL OUTLET TRILWRTER 
FLOW ELN. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
k f s )  ( f t )  ( f t )  ( f t )  lF4) ( f t )  ( f t )  (fps) l f t )  ( f p )  ( f t )  

0.10 0.00 0.00 O-K 
2.49 2.08 2.39 3-Mlt 
3.85 3.23 3.75 3-Mlt 
4.97 4.32 4.87 3-Mlt 
5.37 5.26 5.87 3-Mlt 
6.88 6.10 6.78 3-Mlt 
7.73 6.90 7.63 3-Mlt 
8.54 7.69 8.44 3-Mlt 
3.30 8.50 9.20 3-Mlt 

10.04 9.34 9.94 3-Mlt 
10.65 10.23 10.55 6-FFn - 

El. inlet fare invert 0.10 f t  El. outlet invert 0.00 f t  
El. inlet throat invert 0.00 f t  El. inlet crest 0.00 f t  

4 SITE DATR W x I x  CULVERT INVERT H H H W * H X *  

INLET STRTlWi (FT) 0.00 
INLET ELEVRTION (FT) 0.10 
WRET STRTIWi (FT) 50.00 
(IUTLR ELEVRTIUN (FT) 0.00 
W E R  OF BRRELS 10 
S D P E  (V-FTJH-FT) 0. 0020 
CULVERT LEffiTH RLD'E SLOPE (FT) 50.00 

H*** CULVERT DRTR SMMRRY HHHHHHWX*XX~X**X 

ERRREL SHRPE BOX 
WRREL SPRN 12.00 FT 
BARREL RISE 8.00 FT 
ERRREL MRTERIW CONCRETE 
BRRRa IIWJNING'S N 0.012 
INLET TYPE CONVENTIORlCk 
INLET EDGE RND IIRU SOWIRE EDGE (30-75 DEG. FLRRE) 
INLET DEPRESSIDN NONE 



DATE: 11-02-1994 
T TIM: 14:37:07 

FILE [IRTE: 11-01-1944 
FILE NRME: ESSDWIGT 

fin%%* ELXILRR MMML GRffiS SECTION **w*c*t-ff*%%nt 
POTTM UIDTH IFT) 100. 00 
SlCE SLOPE H/V 1X:l) 2.0 
CHRNNEL SLOPE V/H IFTIFT) 0.00: 
WMJING'S SN (.Dl-0.1) 0. 0:CI 
CHRNNR INVERT ELEWTlDN IFT) 0.00 
CULVERT NO. 1 OUTLET INVERT ELEVRTION 0.00 FT 

a i t x t i t  UNIFORM FLW RRTING CURVE FOR DOUNSTERM MWNa 

W. S. E. FROUDE 
IFT) NUMBER 
0.00 0.000 
2.01 0.638 
3.03 0.673 
3.86 0.693 
4.57 0.707 
5 .  0.717 
5.81 0.724 
6.36 0.731 
6.87 0.736 
7.36 0.741 
7.83 0.744 

DEPTH 
IFT) 
(1.00 
2.01 
3.03 
3.86 
4.51 
5.22 
5.81 
6.36 
6.87 
7.36 
7.63 

ROADW OVERTOPPING DATR 

ROADMY SURFEE PRm 
EM- T@P WIQM IFT) 100.00 
CREST LEh5lH IFT) 100. (0 
OVERTOPPIG CREST ELEWTIDN (FT) 100.00 



































TRRPUOIDRL CHRWEL RNREIS 
NORM% DEPTH CUMPUTFITION 

PROGRAM INPUT DRTR: 
DESCRI F7ION VRLUE --- - - 
Flow Rate (cubic feet per serord) ....................... WM.0 - .................... Channel Bottm Slope (feet per foot) 0.0020 
Panning's Roughness Ccefficier~t (rrvalue).. ............. 0.0200 .. Channel Side Slope - Left Side (hwizontal/vertical).. 2. M 
Channel Side Slope - Right Side (horizontal/vertical)... 2. N ............................. Channel Bottm Width (feet) 80.0 - 

PROGRRM RESULTS: 
DESCRI PTIUN VRLUE 

................................. hrna]. Depth (feet).... 8. (rO d‘= 6.90 ......................... Flw Velcrity (feet per secand) 11.73 
Froude Nwnber (Flow i s  SubCritical).. .................. 0.789 .................................... a Velccity &ad (feet) 2.14 
Energy Head (feet) ............. .. ....... ... . . . .  10.13 
Cross-Sectional Area of Flow (square feet) .............. 767.53 .................. Top Width of Flow (feet) ........... 111.98 

- 
-_____-------I-------------------------------- 

TRRPEZOIlKIL CHWNEL fflRLYSIS COMPUTER PRDGRRM, Version 1.1 (c) 1986 
hdson b Rssociates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8522. R manual with equat~ms & flow chart is available. 



NT DATE: 11-02-1994 
EN1 TIE: 14:48:43 

FILE DOTE: 11-01-1994 
FILE NRNE: ESTIM 

4 t TI,J;w SL 0 0  
- 

k 1 red 

SITE DATA WLVERT %WE, MRTERIRL, INLET 

BRRRELS 
%WE SPRN RISE WING INLET 
MRTERIRL IFTI IFT) n TYPE 

FILE: ESTIM CULVERT HWlWRTER ELEVRTION (FT) ME: 11-01-1944 

DISCHRRM 1 2 3 4 5 6 RDRMIRY 
0 0.10 0.00 0.00 0.W 0.04 0.00 100.00 

900 2.47 0.00 0.00 0.00 0.00 0.00 102.06 
3.79 0.00 0.00 0.W 0.00 0.00 103.27 
4.. 0.00 0.00 0.00 0.00 0.00 104.29 

3600 5.85 0.00 0.00 0.00 0.00 0.00 105.19 
4500 6.73 0.00 0.00 0.00 0.00 0.00 106.03 
5400 7.56 0.00 0.00 0.00 0.00 0.06 106.81 
6300 8.33 0.00 0.00 0 .  0.00 0.00 107.54 
7209 9.% 0.00 0.00 0.00 0.00 0.00 108.a 
8100 9.76 0.00 0.00 0.00 0.00 0.00 108.92 
Wo 10.44 0.00 0.00 0.00 0.00 0.00 109.57 

44100 110.45 0.00 0.00 0.00 0.00 0.00 0.00 
The abwe Q and H1 are for a point above the roadway. 



FILE DRTE: 11-01-1994 
WRRENT T I E :  14:46:43 FILE W :  ESTIND - 

KRFORMANCE WRVE FOR CULVERT # 1 - 9 ( 12 BY B ) RCB 

DIS- HERD- INLET OUTLET 
CHRRGE URTER CDNTRW WNTRDL RDW NDRHRL CRITICRL OUTLET TRILWRTER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH WL. DEPTH EL. DEPTH 
tcfs) (ft) tft) Lft) (F4) (ft) (ft) (fpd (ftl lfps) (ft) 

0 0.10 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
900 2.47 1.99 2.37 3-Hlt 1.36 1.2 4.03 2.07 5.18 2.07 
1600 3.79 3.15 3.69 3-Mlt 2.18 2.06 5.35 3.12 6.70 3.12 
2700 4.88 4.13 4.78 3-Mlt 2.M 2.69 6.31 3.96 7.76 3.56 
3600 5.85 5.02 5.75 3-Mlt 3.52 3.26 7.10 4.69 8.59 4.69 
4500 6.73 5.m 6.63 3-Hlt 4.13 3.79 7.79 5.35 9.28 5.35 
5400 7.56 6.59 7.46 3-Mlt 4.72 4.20 6.41 5.95 9.88 5.95 
MOO 8.33 7.33 8.23 3-Hlt 5.20 4.74 6.97 6.51 10.41 6.51 
7200 9.06 8.07 8.96 3-Mlt 5.83 5.18 9.48 7.03 10.69 7.03 
8100 9.76 6.84 9.66 3-Hlt 6.37 5.60 9.97 7.52 11.33 7.52 
9000 10.44 9.64 10.34 3-Mlt 6.90 6.01 10.42 8.00 11.73 8.00 

El. i n l e t  face i n v e r t  0.10ft E l . o u t l e t i n v e r t  0.00ft 
El. i ~ t l e t  t h a t  i m e r t  0.M) ft El. inlet crest 0.00 ft 

INLET STRTION (FT) 0.00 
INLET ELNRTION (FT) 0.10 
OUTLET STRTION (FT) 50.00 
O U ~ E S  ELEVRTION (FT) 0.00 
NUMeER I)F BARREL5 9 
SLOPE (V-FTIH-FTJ 0. OOX, 
WLVERT L E K I H  NU& SLOPE (FT) 50.00 

H H C  WLVERT DRTR SMRRY H H H H t * W # * W t * H W  

BRRREL SHRPE BOX 
BRRREL SPRN 12.00 FT 
5RRRa RISE 8.00 FT 
BRRREL HTERIRL WNCRETE 
BRRREL MWUNIffi'S N 0.012 
INLET TYPE W E N T I  WRL 
INLET EDE RND WRLL SOURRE EDGE (30-75 DEG. FLARE1 
INLET DEPRESSION NONE 



WRRENT TIE: 14:48:43 
FILE DRTE: 11-01-1334 
FILE NRME: ESTIND - 

TRILWATER 

x ~ i  R E M R  MfflKL CRES SECTION xrttufutxxiurut 
BOTTOM WIDTH (FT) 80.00 
SIDE SLOPE HIV (X:i) 2.0 
CWWNn SLOPE VlH (FTlFT) 0.002 
WIMIING'S N (.01-0.1) 0.020 
WNNEL INVERT UEWlTIW (FT) 0.00 
CULVERT M.1 WTLEI INVERT ELEVRTION 0.00 FT 

FLOW 
(CFS) 
0.00 

900.W 
1800. 00 
2700.00 
2600. 00 
4500.00 
Yi00.00 
6300.00 
7200.00 
8100.00 
9000. 00 

W.S.E. FRDUM 
(FT) NUMBER 
0 .  0.000 
2.07 0.625 
3.12 0.669 
3.96 0.687 
4.69 0.699 
5.35 0.107 
5.95 0.714 
6.51 0.719 
7.03 0.724 
7.53 0.728 
8.00 0.731 

DEPTH EL. SHERR 
(FT) (FPS) (PSF) 
0.00 0.00 0. oo 
2.07 5.18 0.26 
3.12 6.70 0.39 
3.96 7.76 0.49 
4.69 8.59 0.58 
5.35 9.28 0.67 
5.95 9.88 0.74 
6.51 10.41 0.81 
7.03 10.89 0.88 
7.52 11.33 0.94 
8.00 11.73 1.00 

K W R Y  WERTOPPING DRTR 

RORDMY SURFRCE PRWD 
EMWMWT TOP UIDM (FT) 100.00 
CREST LEKTH (FT) 100.W 
WERTOPPING CREST ELEVRTIDN (FT) 100.00 



TRRPEZOIDRL CHRtWL RNRLYSIS 
NORAW. DEPTH CDMPUTRTION 

November 1. 1994 

PROGRAM INPUT DRTR: 
DESCRIPTION VALUE --- -- 
Flow Rate (cubic feet per seeondl ....................... 'J0.D 
Channel Battorn Slope (feet per foot) .................... 0.0020 ............... Manning's Roughness Coefficiw~t (rrvalue) 0.0200 ... Channel Side Slope - Left Side ~hmizontallvertical). 2.00 
Chartml Side Slo~e  - Right Side Ihorizontallvwtical)... 2.00 
Channel Battan Width [feet) ............................. 80.0 - 

PROGRRtl RESULTS: 
MSCRIPTION VRLUE 
am----- ----- 
Wonsal Depth (feet) ..................................... 8. 00 
Flon Velocity (feet per s e d )  ......................... 11.73 
Fwde Nunber (Flrm is Sub-bitical) .................... 0.78'3 ................. Velocity *ad (feet) ................ .. 2.14 
Energy Head (feet) ...................................... 10.13 
Cross-Sectional Grea of Flar (squaw feet). ............. ,767.53 
Top Uidth of F1w (feet). ............................... ~111.98 

----- ----___------ -i- --- 
TRAPEZOIWIL CHRNIEL NUIRLYSIS WWUTER PRDGRRI4, Version 1,1 (c) 19Bb 
D o d m  & Iksociates, Inc., 7015 W. Tidwell, lt107, Houston, TX 77092 
(713) 895-83e. R rsanual with equaticr~s d f l w  chart is available. 



DRTE: 11-02-1994 
ENT T I E :  1451144 

, 

FILE DRTE: 10-30-1994 
FILE WE: - ~sscM 

A t  ~ a l n e l h u ~ ~  14d~ 

FHWR CULVERT RNRLYSIS 
HY-8, VERSIOAl 4.0 

I: I 0.10 0.00 50.00 9 REF I 12.00 8.00 ,012 CDNVENTICNRL I 

C SITE DRTA 
U 
L 
V 

FILE: ESTWW CULVERT HWlWRTER ELNATION (FT) DATE: 10-30-1994 

CULVERT SHRPE, IIRTERIRL, INLET 

DISEWiE 1 2 3 4 5 
0 0.10 0.00 0 . 0  0.00 0.00 

850 2.38 0.00 0.00 0.00 0.00 
3.66 0.00 O.M 0.00 0.00 
4.71 0.00 0.00 0.00 0.00 

3400 5.65 0.00 0.00 0.00 0.00 
4250 6.49 0.00 0.03 0.00 0.00 
5100 7.26 0.00 0.00 0.00 0.M 
5950 8.03 0.00 0.00 0.00 0.00 
a 0 0  0.74 a 0 0  0.M 0.00 0.00 
7650 9.42 0.00 0.00 0.00 0.00 
8500 10.07 0.00 0.M 0.00 0.00 

44200 110.94 0.00 0.00 0.00 0.00 
The above Q and HII are for a p i n t  above the roadway. 

INLET WlLET CULVERT 
UEV. ELN. LENGTH 
IFT) (FT) IFT) 

BRRRELS 
SHAPE SPAN RISE W I N G  INLET 
I4RTERIRL (FT) IFT) n TYPE 



aNT DATE: 11-02-1994 
CURRENT TIE: 14:51:44 

2 4  

FILE DATE: 10-30-1994 
FILE ME: ESTCRM - 

-- 

PEEORMRNCE CURVE FOR CULVERT II 1 - 9 ( 12 BY 8 ) RCB 

DIS- HW)- INLET CUTLET 
MRRGE WlTER MNTROt WNTADL RM NORblRL CRITIW OUTLET TRILWRTER 
RUM Em. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) If t)  ( f t )  ( f t )  (F4) ( f t )  ( f t )  (fpsl ( f t )  (fps) ( f t )  

El. inlet face invert 0.10 f t  El. outlet invert 0.00 f t  
El. inlet thmat invert 0.00 f t  El. inlet crest 0.00 f t  

WRET STRTIMU (FT) 50.00 
WRn UEWlTION (FT) 0.00 
NUMBER OF WRRELS 9 
SLOPE (V-fTIH-FT) 0.0020 
UaVERT LWGTH ALONG SLOPE (FT) 50. 00 

M* CULVERT WITR SMARY HHHHHHH*~HH*~(* 
BARREL SHAPE BOX 
BARREL SPIN 12.00 FT 
BARREL RISE 8.00 FT 
BRRREL MRTERIRL WNCRETE 
WRREL laANNING'S N 0.012 
INLET TYPE UNWENTIMURL 
IMdT ED6E RND URLL SURRE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSIMU NONE 



dhNT DRTE: 11-02-1994 
CURRENT TIME: 14:51:44 

FILE DRTE: 10-30-1934 
FILE NRME: ESTCWrl - 

TRILWRTER 

HHH* REGULAR CHRNMEL CROSS SECTIWY HWHMCHHH 

BOTTOM UIDTH (FT) 80.00 
SIDE SLOPE HIV (X:l) 2.0 
WANNEL SLOPE VJH IFTIFT) 0.002 
WINING'S N L01-0.1) 0.020 
CHRNNEL INVERT ELEVRTION (FT) 0.00 
CULVERT ND.1 OUTLET INWRT ELEVRTIDN 0.00 FT 

~HHH UNIFOM now RRTING CURVE FOR DDWNSTRERM cwww 

now 
(EFS) 
0.00 

850.00 
1700.00 
2550.00 
5400.00 

DEPTH VEL. 
(FT) (FPS) 
0.00 0.00 
2.00 5.07 
3.01 6.56 
3.83 7.60 
4.54 8.42 
5.17 9.10 
5.75 9.69 
6.29 10.21 
6-60 10.a 
7.28 11.11 
7.74 11.51 

SHEAR 
IPSF) 
0.00 
0.25 
0.38 
0.48 
0.57 
0.64 
0.72 
0.79 
0.85 
0.91 
0.97 

fWEMRY OVERTOPPING MTR 

ROrnWRY %FEE PRM) 

EMBWMENT TOP UIDTH (FT) 100.00 
CREST LENGTH (FT) 100.00 
OVERTOPPING CREST ELEVRTIWY (FT) 100.00 



TRRPROIDRL CHWEL RNKYSIS 
MW.. DEPTH OMPUTRTIDN 

c ~ I ~ ~ L I I  F ~ c w Y ?  c L ~ * I c L  

PROGRRM I N W T  DRTR: 
DESCRIPTION VRLLlE 

Flm Rate (cubic feet per sewrd) ....................... EO6.0 
Channel Bottorn Slope (feet per foot) .................... 0.0020 
Manning's Roughws Coefficient (n-value) ............... 0.0200 
Channel Side Slope - Left Side (horizontal/vertical). . . . 2.00 
Channel Side Slope - Right Side ~horizontallvertical1... 2.00 
Channel Bottam Width (feet) ............................. 75.0 - 

PRD6RR14 REWTS: 
DESCRl PTION VALE ---- -- - 
kmal ~epth (feet) ...... .. .. .. .. .. .. .. . . .. . . .. . .. .. .. .. 8.01 J 6 e 9 0  
Flw Velocity (feet per ~e~nd) . . .  .. .. . . ... . . . . . .. . .. . .. 11.66 

a Fwde Nwstwr (Flaw is Sub-C~iticall.................... 0.768 
Velocity Head (feet) .... , ............................... 2.11 
Energy Head (feet) ..... ............ . ,................ 10.12 
Cross-Sectional Area of Flm (square feet). .. . . .. . . . . ... 728.81 
Top Width of Flow (feet) ............................... 107.03 

----- ------------------ _--_- ----__-__---__--------- - 
TRRPEZOIMU. CHWKL WRYSIS CDblWTER PRffiMN, Version 1.1 (c) 1986 
Dodson .S Associates, Inc., 7015 U. Tidwell, 11107, Houston, TX 77092 
(713) W@2. R mnual with equations & flaw &art is available. 



NT DRTE: 11-02-1994 
ENT TIE: 14:54:11 

FILE DRTE: 10-30-1994 
FILE NRE: ESTRET 

AC ~ c t - L . ~  Hoke ~.l. 
- 

FHUR WVERT ANRLYSIS 
HY-8, VERSION 4.0 

I I c SITE D(nA I CULVERT SHAPE, KITERIRL, INLET 

FILE: ESTEET CULVERT HERMJRTER ELEVATION (FT) DRTE: 1B.30-1994 

Dl  SCHRRE 1 2 3 4 5 6 RDAWlRY 
0 0.10 0.00 0.00 0.00 0.00 0.00 100.00 

770 2.37 0.00 0.00 0.00 0.00 0.00 101.85 

;E 3.65 0.00 0.00 0.00 0.00 0.00 11E.94 
4.71 0.00 0.00 0.00 0.00 0.00 103.86 

JOBO 5.64 0.00 0.00 0.00 0.00 0.00 104.68 
3850 6.49 0.00 0.00 0.00 0.00 0.00 105.43 
4620 7.29 0.M 0.00 0.00 0.00 0.00106.13 
5390 8.04 0.M) 0.00 0.00 0.00 0.00 106.BO 
6160 8.76 0.00 0.00 0.00 0.00 0.00 107.43 
6930 9.44 0.00 0 0 0  0.00 0.00 0.00 108.04 
7700 10.10 0.00 0.Nl 0.00 0.00 0.00 108.K 

39270 110.83 0.00 0.00 0.00 0.00 0.00 0.00 
The above Q artd Hi are for a point above the roadway. 

U 
L 
V 

1 
2 
3 
4 
5 

INLET CUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 
0.10 0.00 50.00 

BRRRES 
SHRPE SPRN RISE MUJING INLET 
WISERIRh (FT) (FT) n TYPE 
8RCB 12.00 8 0 0  0 2  CCWENTIONRt 



&T DATE: 11-02-1994 
MIRRMT TIME: 14:54:11 

FILE DRTE: 10-30-1994 
FILE NRME: ESSBES - 

PERFORNEE CURVE BR CULVERT # 1 - 8 ( 12 BY 8 1 RCB 

D I S  HEW- INLET CUTLET 
CHRRGE UATER CONTROL CONTROL FLCU NDRMAL CRITICRL WTLET TRILWRTER 
FLOU ELEV. MPTH DEPTH TYPE DEPTH DEPTH VU. DEPTH VU. DEPTH 
(Cf5) Ift) Ift) (ft) (F4) (ft) (ft) (fp5) (ft) (fp5) (ft) 

-- 
0 0 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 

770 2.37 1.94 2.27 3 f l l t  1.33 1.26 4.10 1.95 4.99 1.35 
1540 3.65 3.07 3.55 3-Mlt 2. I 2  2.00 5.44 2.95 6.45 2.95 
2310 4.71 4.02 4.61 3-Mlt 2.80 2.63 6.42 3.75 7.47 3.75 
3080 5.64 4.89 5.54 3-Mlt 3.43 3.18 7.23 4.44 8.27 4.44 
2850 6.49 5.68 6.39 341 t  4.02 3.69 7.32 5.06 8.94 5.06 
4620 7.29 6.42 7.19 3-Mlt 4.53 4.17 8.55 5-63 9.52 5.63 
5390 8.04 7.14 7.94 3 f l l t  5.13 4.62 9.12 6.16 10.03 6.16 
6160 8.76 7.85 8.66 3-Mlt 5.67 5.05 9.65 6.65 10.49 6.65 
6930 9.44 8.57 9.34 3-Mt 6.19 5.46 10.14 7.12 10.91 7.12 
7700 10.10 9.3 10.00 3-Mlt 6.70 5.86 10.60 7.57 11.29 7.57 - 

-- 

El. i n le t  face invert 0.10 ft El. outlet invert 0.00 ft 
El. i n le t  throat invert 0.00 ft El. i n le t  cws t  0.00 ft 

()+ SITE DATR He* OXVERT INVERT HIHXMI(HH 
INLET STRTIDN (FT) 0.00 
INLET ELEVRTION (FT) 0. 10 
W E T  STRTIDN (FT) 50.00 
m a  ELEMTION IFT) 0.00 
NUMBER OF BRRRELS 8 
SLOPE (V-FTIH-FT) 0.0020 
CtllVERT LENGTH RLOK SLOPE (FT) 50.00 

HH* CULVERT DATR SUMWRRY HHHHHMHHHHW 
BRRREL SHAPE BOX 
BRRRR SPRN 12.00 FT 
BRRREL RISE 8.00 FT 
BRRREL MRTERIRL WNCRETE 
BRRRn MRNNIffilS N 0.012 
INLET TYPE CUNVHTIONRL 
IKET ED65 ANIl WRCL SWRK EDGE (30-75 E6. FLRRE) 
INLET DEPRESSION W-E 



&NT DATE: 11-02-1994 
CURRENT T I E :  14:54:11 

FILE DRTE: 10-30-1'394 . , 
F l l E  NRME: ESTBET 

HHH* REWLRR CMRNNL CRffiS SECTIDN HH((HH*WH 

BOTTCM WIDTH (FT) 75.00 
SIDE SLOPE HIV (X:l) 2.0 
WEL SLOPE V/H (FTIFT) 0.002 
M I N E '  5 N (-01-0.1) 0. @0 
CHANAIO. INVERT ELEVRTION IFT) 0.00 
CULVERT w.1 wnn INVERT ELEVRTION 0.00 FT 

*HHH UNIFORll ROW RRTING CURM FOR OOWNSTREGt4 WRNNL 

FLOW 
( P S I  
0.00 

770.00 
1540.00 
2310.00 
3080.00 
3850.00 
4620.00 
5390.00 
61M.00 
69%. 00 
n00. 00 

U.S.E. FRWDE DEPTH VEL. SHERR 
IFT) W W R  (FT) (FPS) (PSF) 
0.M) 0.000 0.00 0.00 0.00 
1.96 0.629 1.95 4.99 0.24 
2.95 0.&2 2.95 6.45 0.37 
3.75 0.680 3.75 7.47 0.47 
4.44 0.692 4.44 8.27 0.55 
5.06 0.700 5.06 8.94 0.63 
5.63 0.707 5.63 9.52 0.70 
6.16 0.712 6.16 10.03 0.77 
6.65 0.717 6.65 10.49 0.83 
7.12 0.720 7.12 10.91 0.89 
7.57 0.723 7.57 11.29 0.94 

RllX!MY OVERTOPPING MYlR 

RDRMWIY SUKRCE PRVU) 
EMBRMIENT TOP WIDTH (FT) 100.00 
CREST LENGTH (FT) 100. 00 
WERTOPPING CREST ELEWTION (FT) 100.00 



TRRPROIDRL CHANNEL RNRLYSIS 6 ~ C L L  i i r t h H d  d e m r  L 
NORIM DEPTH MMPUTRTIDN 

PROGRRM INPUT DRTR: 
DEER1 PTION VRLUE 

Flw Rate (cubic feet per semrd) .............. .. ...... 7700.6 
Channel Bottom Slope (feet per foot) .................... 0. 00x1 
kwiing's Rcqhness Ccefficient (n-value).. ............. 0.0204 
Channel Side Slope - Left Side (horizontal/ve~~tical).... 2. OJ 
Charinel Side Slope - Right Side (horizor~tal/vertical)... 2.00 
Channel Bottom Width (feet) ............................. 70.0 - 

PROGWW AESULTS: 
DESCRIPTION - -- 
Normal Depth (feet) ..................................... 
Flw Velocity (feet per semd) ........................ 
Froude Number (Flw is Sub-critical) ................... ................................ a Velocity Head (feet) .... 
Energy Head (feet) ...................................... 
Cross-Sectional h a  of Flow (square feet) .............. 
Top Width of Flw (feet) ............. ........,.,... .... 

------==== --- -----____ ------- ----- 
TRRPEZDIDRL CHRNYL fflKYSIS WMPUTER PRDGRIIM, Version 1.1 ic) 1986 
Meon (L Rsmciates, Inc., 7015 W. Tidwelll 11107, Houston, TX 77092 
(713) 895-8322. R manual nith equations & flc* chart i s  available. 



DATE: 11-02-1994 
ENT T IE :  14:56:& 

FILE MITE: 10-30-1994 
FILE NAME: EssGLN n t  leda ale /4 

FHUR CULVERT RNRLYSIS 
W-0, WRsIoM 4.0 

C 
U 
L 

FILE: ESTGW WLVERT WLYITER ELEVATION (FT) DRTE: 10-j0-1994 

V 

1 
2 
3 
4 
5 
6 

DISCHRRGE 1 2 3 4 5 6 W A Y  
0 0.10 0.00 0.00 0.00 0.00 0.00 100.00 

770 2.42 0.00 0.00 0.00 0.00 0.00 101.85 
3.72 0.00 0.00 0.00 0.00 000 102.94 
4.78 0.00 0.00 0.00 0.00 0.00 103.86 

3680 5.73 0.00 0.00 0.00 0.00 0.00 104.68 
2450 6.59 0.00 0.00 0.00 0.00 0.00 105.43 
4620 7.39 0.00 0.00 0.00 0.00 0.00 106.13 
5390 8.14 0.00 0.00 0.00 0.00 0.00 106.80 
6160 8.85 0.00 0.00 0.00 0.00 0.00 167.43. 
6930 9.54 0.00 0.00 0.00 0 .  0.00 108.04 
7700 10.20 0.00 0.00 0.00 0.00 0.00 108.62 
39270 110.83 0.00 0.00 0.00 0.00 0.00 0.00 
The ab~ve O and HW are for a point above the madway. 

SITE IIRTR CULVERT BRPE, MTERIK,  IMLET 

ELEV. ELN. LENGTH 
(FT) (FT) (FT) 
0.10 0.00 50.00 

SHRPE SPM RISE IlRNNING INLET 
WlTERIK (FT) (FT) n TYPE 
8 K B  12.00 8.00 0 1  WNVENTIaJRL 

INLET WTLEl CIA.VERT 1 WRRELS 
L ,  



% 
a m  DRTE: 11-02-1994 FILE DATE: 10-30-1994 
WRRENT TI#: 14:56:26 FILE N!W: ESTGLN - 

P E R F O R M  CURVE FOR CULVERT # I - 8 ( 12 BY 8 RCB 

DIS- HWI- INLET WmET 
CHRRE€ URTER WNTRDL WNTRDL ROW NORNRL CRITICRL OUnET TRILWRTER 
RON ELN. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH EL. DEPTH 
(cf5) (ft) (ft) (ft) (F4) (ft) (ft) ( fps t  ( f t)  (fpd (ft l  

0 0.10 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
770 242 1.94 2.32 3-Rlt 1.33 1.26 3.94 2.04 5.11 2.04 
1540 3.72 3.07 3.62 3-Mlt 2.12 2.00 5.22 3.07 6.59 3.07 
2310 4.78 4.02 4.68 3-Mlt 2.80 2.63 6.17 3.90 7.62 3.90 
3080 5.73 4.89 5.63 3-Nlt 3.43 3.18 6.95 4.62 8.42 4.62 
3850 6.59 5.68 6.49 3-Mlt 4.02 3.69 7.M 5.26 9.10 5.26 
4620 7.39 6.42 7.29 3-Mlt 4.59 4.17 8.23 5.85 9.67 5.85 
5390 8.14 7.14 8.04 3-Rlt 5.13 4.62 8.78 6.39 10.19 6.39 
6160 8.85 7.85 8.75 3-Mlt 5.67 5.05 9.3 6.90 10.65 6.90 
6930 9.54 8.57 9.44 3-Mlt 6.19 5.46 9.77 7.39 11.06 7.39 
7700 10.20 9.33 10.10 3-Nlt 6.70 5.86 10.22 7.84 11.46 7.84 - 

El. i n l e t  face i n v e r t  0.10 ft El. o u t l e t  i r i ve r t  0.00 f t  
El. i n l e t  thmt i n v e r t  0.00 ft El. i n l e t  c res t  0.00 ft 

INLET STRTIDN (FT) 0.00 
INLET ELEVRTION (FT) 0.10 
CUTLET STRTIDN (FT) 50.00 
wnn ELEVRTIDN IFT) 0.00 
NJMBER DF BRRRELS 8 
SLOPE (V-FTIH-FT1 0.0020 
CULVERT LENGTH RLONG SLOPE (FT) 50.00 

*cirtx CULVERT DRTR SUMMRRY HHtf*fiHxH.Mtfixt***H 
BRRREL SHRPE BOX 
BARREL SPRN 12.00 FT 
BAREL RISE 8.00 FT 
BARREL WRTERIRL WNCRETE 
ERREL MRNNING'S N 0.012 
INLET TYPE CONVENTIDNRL 
I k E T  m6E RNI) WWL SQWRE EDGE (30-75 DEE. FLRREI 
INLET DEPRESSIDN NONE 



@NT DRTE: 11-02-1994 FILE DOTE: 10-30-1194 
CURRENl TIE: 14:56:26 FILE NRME: ESTGLN - 

TRILWRTER 

-H* REUHRR CHMRL CRffiS SECTION -~~MI *M 

BOTTM WIDTH (FT) 70.00 
SIM SLOPE HIV (X: l )  2.0 
UWNAlEL SLOPE VIH (FTIFT) 0.002 
WING'S N (.01-0.1) 0.020 
CWWNEL INVERT NVRTION (FT) 0.00 
WLVERT NO. 1 OUTLET INVERT ELEVRTIDN 0.00 FT 

+HHH UNIFORbl FLW RATING WRVE FOR WMSTWIt! MfNW 

W.S.E. FROUOE 
(FT) NUMBER 
0.00 0.000 
2.04 0.631 
3.07 0.663 
3.90 0.680 
4.E 0.691 
5.26 0.699 
5.85 0.705 
6.39 0.710 
6.91 0.714 
7.39 0.717 
7.84 0.721 

DEPTH 
(FT) 
0. 00 
2.04 
3.07 
3.90 
4.62 
5.26 
5.85 
6.39 
6.90 
7.39 
7.84 

KNWlY WERTOPPING DRTA 

RWW SUWRCE WlMD 
EWBWENT TOP WIDTH (FT) 100.00 
CREST LWGTH (FT) 100.00 
WERTOPPING CREST aEVATI!lN (FT) 100. 00 



TRRPEZOIIKIL MRMa RWYSIS 
NORMFL DEPTH WNPUTRTIDN 

PAOGRRM INPUT DRTR: 
DESCRI RION VRLUE 

Flw Rate (cuhic feet per sewndl....................... 6200.0 - 
Channel Bottw Slope (feet per foot) .................... 0. 00a 
krminq's Roughress Coefficient (n-value) ............... 0. a34 
Channel Side Slope - Left Side (horizor~tal/vertical).... 2.00 
Chanrel Side Slope - Right Side (horizontallvertical)... 2.00 
Channel Bottw Width (feet) ............................. 55.0 - 

~~ RESOLTS: 
DESCRIPTION 

h a 1  Depth (feet) ................ ... ................ 
Flo* Velocity (feet per second) ........................ 
Froude Number (Flow is  Sub-critical) ....... .. .......... ................................. Velocity Head (feet)... 
Energy Head (feet) ...................... .. ............. 
Cross-Sectional Rwa of Flow (quare feet) .............. 
Top Width of Flow (feet) ........... .... ................ 

TRRPEZDIIKIL WRL RNALYflS WMPUTER PRDGRAN, Version 1.1 lc) 1986 
Dodm & Associates, lnc., 7015 W. Tidwell, 11107, Hauston, TX 77092 
(713) 695-8322. A mnual nith equations 8 f lw  chart is available. 



RENT DRTE: 11-02-1994 6 ENT T I E :  14:58:41 

FILE DRTE: 10-30-1994 
FILE NRME: ESTNOR -- A t  h o k h e k h  #v& 

FILE: ESTN[LR WLVERT HRDURTER W R T I O N  (FT) DRTE: 10-30-1994 

-- - 

FHWR CULVERT RNRLYSIS 
HY-8, VERSION 4.0 

DISMRRGE 1 2 3 4 5 6 RORIMRY 
0 0.10 0.00 0.00 0.00 0.00 0.00 100.00 

620 2.38 0.00 0.00 0.00 0.00 0.00 101.60 
3.64 0.00 0.00 0.00 0.00 0.00 102.?.56 
4.67 0.00 0.00 0.00 0.00 0.00 103.34 

24'480 5.58 0.00 0.00 0.00 0.00 0.00 104.05 
3100 6.41 0.00 0.00 0.00 0.00 0.00 104.70 
37% 7.17 0.00 0.00 0.00 0.00 0.00165.31 
4340 7.89 0.00 0.00 0.00 0.00 0.00 105.88 
4960 8.57 0.00 0.00 0.00 0.00 0.00 166.43 
5580 9.22 0.00 0.00 0.00 0.00 0.00 I%.% 
6200 9.84 0.00 0.00 0.00 0.00 0.00 107.46 
34100 109.22 0.00 0.00 0.00 0.00 0.00 0.00 
The above Q and HW are for a pint akve  the roadway. 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

SITE DRTR 

INLET CUTLET WLVERT 
ELEV. ELEV. LWM 
(FT) (FT) (FT) 
0.10 0.00 50.00 

WLVERT SHRPE, MTERIRL, INLET 

WRRELS 
SHRPE SPAN RISE W'4 ING IW 
MRTERIK (FT) (FT) r TYPE 
7 RCB 12.00 8.00 .012 WNVENTIDNK 



2h 
6 NT DRTE: 11-02-1994 FILE INTE: 10-30-1994 

RRENT TIME: 14:58:41 FILE NM:ESR#IR 

PERFORIWKE WRVE FOR WLVERT # 1 - 7 ( 12 BY 8 RCB 

DIS- HERD- INLET ounn 
CWIRGE WATER CDNTROL CONTROL FLW CRITICRL WTLET TRILURTER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) l f t )  ( f t )  lF4) (f t )  ( f t )  (fp5) ( f t )  (fps) ( f t )  1 

0 0.10 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
620 2.38 1.83 2.28 3-Nlt 1 .  1.19 3.58 2.06 5.m 2.06 

1240 3.64 2.90 3.54 3-Mlt 2.00 1.90 4.76 3.10 6.53 3.10 
1860 4.67 3.60 4.57 3+1t 2.65 2.48 5.63 3.93 7.52 3.93 
2480 5.58 4.63 5.46 3-Mft 3.24 3.01 6.35 4.65 8.30 4.65 
3100 6,41 5.38 6.31 3-Mlt 3.79 3.49 6.98 5.29 8.94 5 . 3  
3720 7.17 6.08 7.07 3-Mlt 4.52 3.94 7.54 5.88 9.46 5.88 
4340 7.89 6.74 7.79 3-Mlt 4.83 4.37 8.05 6.41 9.98 6.41 
4960 8.57 7.39 8.47 3-Mlt 5.33 4.78 8.53 6.92 10.41 6.92 
5580 9.22 8.05 9.12 3-Mlt 5.82 5.17 8.98 7.40 10.81 7.40 
6200 9.84 8.72 9.74 3-Mlt 6.30 5.54 9.40 7.85 11.17 7.85 

C- 

El. inlet face invert 0.10 f t  El. outlet irtvert 0.00 f t  
El, inlet throat invert 0.00 f t  El. inlet crest 0.00 f t  

d* SITE DRTR H*i* WLVER'T INVEICI *HI*- 
INLET STATION (FT) 0.00 
INLET ELNRTION (FT) 0.10 
WTLET STATION (FT) 50. 00 
WTLET ELEWION IFT) 0.00 
NUMBER CF BRRRELS 7 
SLOPE (V-FTIH-FT) 0. (020 
CULVERT LENGTH RLONG SLOPE (FT) 50.00 

*Ex* CULVERT DRTR W R R Y  WHHHHHMHHH 
RRRREL SHRPE BOX 
BARREL SWIN 12.00 FT 
RRRREL RISE 8.00 FT 
WlRREL MRTERlRL WNCRETE 
RRRR€L MWN1ffitS N 0.012 
INLET NPE CONVENTIONAL 
INLET EDGE RNI) MU SDURRE EDW (30-75 ME. FWE) 
INLET DEPRESSION NONE 



j4 

EM DRTE: 11-02-1994 FILE DRTE: 10-30-1334 
TIME: 14:58:41 FILE NRME: ESTNOR 

TRILWRTER 

H H M  R E W R  MRNNEL CRLES SECTIDN XHM**HHHW 

6UTTOM WIDTH (FT) 55.00 
SIDE SLOPE H/V (X: l )  2.0 
CHW SLOPE VIH IFTIFT) 0. 002 
MNNING'S N L01-0. 1) 0.020 
CHRNNEL INVERT ELEVRTION (FT) 0.00 
CULVERT NO. 1 OLRET INERT ELEVRTIOM 0.00 FT 

%* UNIFDRM RWI RRTIMG CURVE FOR WLRJSIW MtRNNU. 

DEPTH 
(FT) 
0.00 
2.06 
3.10 
3.93 
4.65 
5.23 
5.88 
6.41 
6.92 
7.40 
7.85 

VEL. 
IFffi) 
0.00 
5.09 
6.53 
7.52 
8.30 
8. % 
9.48 
9.98 

10.41 
lb.81 
11.17 

SHEAR 
IFSF) 
0. 00 
0. & 
0.39 
0.49 
0.58 
0.66 
0.73 
0.80 
0.86 
0.92 
0.98 

RORDWRY OVERTOPPING WLTR 

RORDWRY SURFFEE PAVED 
EMBRNKIIN TOP UIDTH (FT) 100. 00 
CRESS L E W  (FT) 100. OD 
WERTOPPIIG CREST ELEVRTION IFT) 100.00 



NORM& DEPTH MMPUTRTIDN 
Noveaber 1, 1994 bo\tLtt, Av. t o  olive 

PIMGRRM INPUT DRTR: 
DESCRIPTION VALUE 

Flw Rate (cubic feet per sew&) ....................... 5300.0 
Channel Battom Slope (feet per foot). ................... -?z!! 
blaming's Roughness Coefficient (rrvalue) ............... 0.02M 
Channel Side Slope - Left Side (horizontallvertical).... 2. WJ 
Channel Side Slope - Ri$t Side (horizontal/vertical)... 2. oo 
Channel Bottan Uidth (feet) ............................ 45.0 - 

PROGRAM RESULTS: 
OESCRI PT ION 

hmal Depth (feet) ..................................... 7.94 d'= 6.?Y 
Flow Velocity (feet per wcondl . . . . . . . . . . . . . . . . . . . . . . , . .  10.97 
Froude Number (Flow is Sub-bitical) .................... 0.771 
Velocity Head (feet) .................. .. ............... 1.87 ..................................... Energy Head (feet). 9.80 
Cross-Emtional Rrea of Flow (squaw feet)... ........... 483.W 
Top Width of Flow (feet) ................................ 76.74 

= = = I = L ( L : = l i l = i l = = ~ l = ~ ~ - ~ = E S = : = E S = E S - = ~ = ~ ~  

TRRPUDIDRL WfflEL MRLYSIS MMPUTER PROGRRM, Version 1.1 (c) 1986 
Dadson 4 ffisociates, Inc., 7015 W. Tidwell, 1107, Houston, TX 77092 
(713) 895-83E. R raanual with equations & fluw chart is available. 



FNT DRTE: 11-06-1994 
,AT TINE: 15:?0:2? 

c s ] i c ; [ < ,  { ?  .,,, ;,, , !.;.:,.:*!! 

i 

FILE DRTE: 10-31-1994 
FILE NONE: ESTOLV /l t olive i ~ v t i i L ~  -i" 

FILE: ESTOLU CLLVERT HERDWRTER ElEVRlION !FTi DRTE: 10-31-1534 

FHWR CULVERT RNRLYSIS 
HY-8. VERSION 4.0 

SITE DRTR I CULVERT SHRPE. MRTERIRL. INLET I 
1 

I 
I 

DISCHRRGE 1 2 3 4 5 
0 0.10 0.00 0. (nl 0. Mi 0.<10 

5 3  2.42 0.00 0.00 0. (0 0.00 

11: 

zi;<i 5.62 ii. 00 0. in) (1. 00 0.00 
2650 6.45 O. 00 (1. (10 CI. iio 0.00 
3180 7.21 (I.(I(I 0. (10 ii. 00 (1.00 
3710 7.93 0. (10 0.00 0.00 0. 00 
4240 8.60 0.00 0. Mi 0. MI 0, (ill 
4770 3.25 0.00 0.00 0.0(1 0.00 
zifi 9. a7 0.00 1%. (14 (1. iwj (I. oo 

2315ii 108. 65 0. 00 0. oil 0. 00 0. 00 
The above U and HU are for a m i n t  above the iwadway. 

I 
ELEV. ELEV. LENGTH 1 SHRPE SPRN RISE PIRNNING It4LET 
!FT! i F T i  (FTi MRTERIRL (FT! I F T i  n TYPE 1 
0.10 0.. '50.OCi 6 R C I  l?.CO 8.00 .(I12 CDWdENTIONPB. I-- I 

I 



~ N T  DATE: 11-06-1994 
CURRENT TINE: 15:20:22 

24 
FILE DRTE: 10-31-1994 
FILE WE:- 

FERFDRWCE CURVE FOR CULVERT t 1 - 6 ( 12 BY 6 ) RCB 
- - -- - 

DIS- HERD- INLET WTLET 
CHRRE WRTER COMRM. CONTROL FLMI NORMIX CRITICRL WlSLET TRILURTER 
FLW W. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) [ft) (F4) (ft) (ft) (fps) (ft) (fps) (ft) 

0 0.10 0.00 0.00 0-NF 0 0 0  0.00 0.00 0.00 0.00 0.00 
530 2.42 1.83 2.32 3-Mlt 1.25 1.19 3.49 2.11 5.11 2.11 

1060 3.68 2.90 3.58 3 a l l t  2.00 1.89 4.65 3.17 6 .9  3.17 
1590 4.72 3.80 4.62 3-Mlt 2.64 2.48 5.51 4.01 7.40 4.01 
2120 5.62 4.62 5.52 3-Mlt 3.23 3-00 6.22 4.73 8.22 4.73 
2650 6.45 5.37 6.35 3-Mlt 3.78 3.49 6.85 5.37 8.85 5.37 
3180 7.21 6.06 7.11 3-Mlt 4.31 3.94 7.41 5.96 9.37 5-46 
3710 7.93 6.73 7.83 3-Mlt 4.82 4.36 7.93 6.50 9.84 6.50 
K40 8.60 7.38 6.50 3-Mlt 5.32 4.77 8.40 7.01 10.25 7.01 
4770 9.25 6.03 9.15 3-Mlt 5.60 5.16 6.85 7.48 10.63 7.48 
5300 9.87 8.71 9.77 3-Mlt 6.26 5 9.26 7.93 10.33 7.93 

El, i n l e t  face invert 0.10 ft El. outlet invert 0.00 ft 
El. i n l e t  throat invert 0.00 ft El. in le t  cwst 0.00 ft 

Qt* SITE m im* CULVERT Iwiw imnxx***r 
INLET STRTIDN (FT1 0.00 
INLET ELEVRTIM IFT) 0.10 
CUTLET STRTIDN (FT) 50.00 
OUTLET ELEWION (Fl) 0,00 
NUMBER OF BARRELS 6 
SLDPE (V-FTIH-FT) 0, 0020 
CULVERT LEHGM RLDNG SLOW (FT) 50.00 

H*t* CULVERT MTR SUPlPKIRY ****HHHHHHHHHfX 

BRRREL SHRPE BDX 
BRRREL SPAN 12.00 FT 
BRRREL RISE 8.00 FT 
BRRREL llATERIRL CONCRETE 
BRRREL MRNNING3S N 0.012 
INLET TYPE CONMJTIOMRL 
INLET EDM RM NDU %URRE EDEE (30-75 DE6. RRRE) 
INLET DEPRESSIDN NDNE 



~ N T  DRTE: 11-06-1994 
WRRENT TIME: 15:20:22 

FILE WE: 10-31-1994 
FILE WE:  ESTOLV - 

HHH* REGULRR MIRNEB* CROSS SECTION **MM*H**W 

BDl'TM WIDTH IFT) 45. 00 
SIDE SLOPE H/V (X:l) 2.0 
C W E L  SLOPE VIH (FTIFT) 0.002 
MRNNING'S N (.@I-0.1) 0 . M  
CHANNEL INVERT ELEVRTIOEI (17) 0.00 
CULVERT N0.l OUTLET INVERT ELEVRTlON 0.00 FT 

tx rc t in r  ONIFOR# FLOW RRTING CURVE FOR RWTRERM CHRNNU 

FLOU 
ICFS) 
0.00 

530.00 
10Eo.00 
1590.00 
212@.00 
2650.00 
3180.00 
3710.00 
4240.00 
4770.00 
5500.00 

W.S.E. FROUM DEmH 
(FT) NUMBER (FT) 
0.00 0.000 0.00 
2.11 0 .  2. I1 
3.17 0.646 3.17 
4.01 0.658 4.01 
4.73 0.666 4.73 
5.38 0.672 5.37 
5.96 0.677 5.95 
6.50 0.680 6.50 
7.01 0.683 7.01 
7.48 0.685 7.48 
7.93 0.687 7.93 

VEL. SHERR 
(FPS) IPSF) 
0.00 0.00 
5.11 0.26 
6.52 0.40 
7.48 0.50 
8.22 0.59 
8.85 0.67 
9.37 0.74 
9.84 0.81 

10.25 0.87 
10.63 0.93 
10.98 0.99 

R O M Y  WERSDPPING DRTR 

ROWW SURFRCE PAW) 

EMBRNKllRlT TOP UIDTH fFT) 100.00 
CREST LENGTH (FT) 100. 00 
OVERTOPPING CREST ELEWITION IFT) 100.00 



TRRPEZOlDAL CHRNNEL RNPhYSIS 
WRMRL DEPTH UIMPUTRTIDN 

PROGRRM INPUT DATA: 
DESCRIPTION 'JRLUE 

Flow Rate (cubic feet per w m n d )  ....................... 4800.0 
Channel Bottm Slope (feet per fat) .................... 0. 0020 ............... kming's R~ughness Coefficient (n-value) 0.0200 
Channel Side Slope - Left Side (horizontallvertical).... 2. 00 
Channel Side Slope - Right Side Ihorizontallvertical)... 2.00 ..................... Channel Battm Uidth (feet) ........ 40.0 

PAOGRW RESULTS: 
DESCRIPTION 

Normal Depth (feet) ..................................... 
Flow Velocity (feet per =mid) ......................... 
Froude Nuwber (Flw is Sub-critical) .................... 
Velocity Head (feet) .................................. 
Energy Head (feet) .................. .... ............ .............. Cross-Sectional Area of Flmr (squaw feet) 
Top Width of Flow (feet) ................................ 

VALUE 

7. % = 6 z ? Y  
10.82 
0.767 
1.g 
9.76 

443.65 
71.76 

TRRPEZOIINL CHRNRL RNRLYSlS CIIMPUTER PAOGWN, Ve~eion 1.1 (c) 1386 
Dadson EL Aswciates, Inc., 7015 W. Tidwell, 11107, Houston, TX 77092 
(713) 895-83Z. R manual with equations 8 flon chart ia available. 



CL'R:Ei<T SIITE: 1!-02-!334 
@N TINE: 15:00:45 

y? 
F i L E  DRT€: 11-01-1394 
F I L E  NRME: ESTPEO --- 

FHWR CLLVERT RNRLYSIS 
-- HY-5. VERSION 4.0 -- 

SITE ORTR i CULVERT SHRPE, WTERIRL, INLET 1 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
IFT) IFT) IFT) 
0. 10 0.00 50.00 

BRHRRELS 
SHRPE SPRN RISE BRNNING INLET 
MRTERIRL (FT) IFT) n TYPE 
6 RCEi 
- 

12.00 5.0(1 ,012 CONVENTICNR 

I I 
I I 

FIE: ESTPEO C!.LVEFtT HERDURTER ELNRTION IFT) DRTE: 11-01-19% 

DISCHRRGE 1 2 3 4 5 
0 ~1.10 0. Oil 0.00 0. NI 0.00 

450 2.44 0.00 0.00 0.00 0.00 
350 3.61 a. 00 0 0.(0 0.(i(l 

1440 4.61 0.00 0.00 0.00 0.00 
X I  5.49 0. (I(] 0.00 (1.00 0. oil 

2400 6. 27 0.00 0. 00 0.00 0. (10 
2880 7.00 0.00 (1. (a 0.00 0.00 
3360 7.63 0.00 0.00 0.00 0.00 
3840 8.33 0.00 0.00 0.00 0.00 
4320 5.94 0. 00 0.00 0.00 0.00 
4800 3.53 0.00 (I. 00 (1. (10 0.00 

23280 lG9.53 0.00 0.00 0.00 0.00 
The above O and HU ai-e far. a point abwe the i-oadway. 



PESORMRNCE CLiRVE FDR CULVERT fi 1 - 6 ( 12 BY 8 ) RCE 

DIS- HERD- INLET OUTLET 
MRRGE WRTER CONTROL CONTROL FLOW !4OJDRMRL CRITICRL ULITLET TRILWRTER 
FLOI: ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTh VEL. DEPTH 
lc.f5i (f t , j  (ft) (ft) (F41 (ft) !ft) ( f p s i  (it) ( f ~ !  i f t )  

I .  00 0.00 1 .  0 I .  I 0. 00 0. Oil 
1.17 1.12 3.13 2.!3 5. 1 2.13 
1.87 1.77 4.18 3.1'3 6.43 3.19 
2.48 2.32 4.96 4.04 7.42 4.04 
3.01 2.81 5.61 4 , l t  8.16 4.76 
3.52 3.26 6.19 5.40 8.76 5.40 
4.i12 3.68 6.63 5.38 9.27 5.38 
4.48 4.08 7.16 6.52 3.72 6.52 
4.34 4.46 7.60 7.02 10.12 7.02 
5.33 4.83 8.01 7.49 10.49 7.49 
5.83 5.18 8.40 7.?4 10.8'2 7.34 

El. i n l e t  face i n v e r t  0.10 ft El. o u t l e t  i n v e r t  0.ilO ft 
El. i n l e t  t h roa t  i n v e r t  0.00 ft El. i n l e t  c r e s t  0.ii0 ft 

Or+ SITE DRTR ***** CULVERT INVERT *****xM****** 
INLET STRTION (FT) 0. 00 
INLET ELEVRTlON (FT) 0.10 
OUTLET STRTION IFT) 50.00 
WRET ELEVRTION (FT) 0.00 
NUMBER OF BRRRELS 6 
SLOPE (V-FTIH-FT) 0.0020 
CULVERT LENGTH RLONG SLOPE (FT) 50.00 

ixxr+ CULVERT DRTR SUMPlRRY H**MMWHHMMCM~* 
BRRREL SHRPE BOX 
EARREL SPRN 12.00 FT 
BRRREL RISE 8.00 FT 
EARREL MRTERIRL CONCRETE 
BRRRR MAQINING'S N 0.012 
INLET TYPE CUNVENTIONFL 
INLET EDGE RND MALL SQURRE EDGE (30-75 DEG. FLRRE) 
INLET DEPRESSION NONE 



FILE DATE: 11-01-1994 
FILE NRME: ESTPEO 

x*r*x*x REGULAR CHlWNEL CROSS SECTION rt*tr*xrx*xxr;*x-* 
BOTTOM WIDTH (FT) 40.00 
SlIiE SLOPE H/V 1X:l) 2. <I 

CHANNEL SLOPE VIH (FTIFT) 0.002 
ISRNMING'S N LOl-0. 1) 0.020 
CHRNNEL INVERT ELEVRTIUN (FT) 0.00 
CULVERT M.1 OUTLET INVERT ELEVATION 0.00 FT 

*t*x;rr* UNIFORM FLOW RRTING CURVE FOR WUNSTREW CHRNNEL 

W. S. E. FROUDE 
(FT) NUMRER 
0.00 0.000 
2.13 0.616 
3. If) 0.640 
4.04 0.651 
4.76 0.659 
5.40 0.664 
5.98 0.668 
6.52 0.671 
7.02 0.673 
7.49 0.675 
7.34 0.677 

DEPTH VEL. 
IFT) (FPS) 
0.00 0.N1 
1 3  5. 10 
3.19 6.49 
4.03 7.42 
4.76 6.16 
5.40 8.76 
5. W 9.27 
6.52 9.72 
7.02 10.12 
7.49 10.49 
7.94 10.82 

ROADWRY OVERTOPPING DRTR 

ROPDWFY SURFRCE P A W  
ENBRNKMENT TOP WIDTH (FT) 100.00 
CREST LENGTH (FT) 100.00 
OVERTOPPING CREST ELEWTION IFT) 100.00 



PKUGRAM INPUT DRTR: 
DESCRl PT ION 

F lw Rate (cubic feet per. secicnd). ...................... 300.0 - 
Channel Bottom Slope (feet a ~ c  foot) .................... 0.0020 
Manning's Roughness Coefficient (n-vaiue) ............... 0.0200 
Channel Side Slope - Left f i d ~  (houi;i~r~tallvertical). ... 2. <I0 
Char~wl Side Slope - Right Side (hot-.izontal fvert ical)  ... ?. 00 ............................. Channel Bcttm Width (feet) 25.0 - 

PROGRRM RESULTS: 
DESCRIPTION 

Ncrwal Depth (feet) ..................................... 8. 0L 
Flow Velority (feet per second) ......................... 10.26 
Froude Nunber (Flew is Sub-bit ical)  .................... 0.752 
Velocity Head (feet ). ................................... 1.64 
Ertergy Head (feet). ..................................... 9.69 
Cross-Sectional Rrea of Flow isquare feet). ............. 331.30 
Too Width of Flow (feet) ................................ 57.23 

TRRPUOIDRL MRNFEL RNRLYSIS CDMPUiER PROGRAM, Versiort 1.1 ic) 1986 
Dadson EL ksociates, Inc., 7015 11. Tidwell, #li17, Houston, TX 77032 
(713) 095-8522. R rmr~ual nith equatiuns 8 flow chart i s  available. 



TIIFRENT DRTE: 11-02-1394 
..Eldl TIME: 1::03:17 

FILE DRTE: 10-31-1394 41- ~ O L / , L S  
y, <,/# 

F ILE NRME: ESTCRC - 
- FHWR CULVERT RNUiYSIS 

HY-8, VERSiON 4.0 

SITE DRTR I CULVERT SHRPE, MRTERIRL, INLET 1 

FILE: ESTCRC CULVERT HERDURTER ELNATION (FT) DRTE: 10-31-1394 

I 

DISCHRRGE 1 2 3 4 5 
0 0.10 0.00 0.00 0.00 0.00 

340 2.57 0.00 0.00 0.00 0.00 

a i:: 3.7e 
0.00 0.00 0.00 0.00 

4.81 0.00 0.00 0.00 0.00 
1360 5.70 0. WI . 00 0.00 0.00 
1700 6.50 0.00 0.00 0.00 0.00 
Xi40 7.24 0 0.00 0.00 0. 
2380 7.33 0.00 0.00 0.00 0.00 
n o  8 . s ~  0.00 o.00 0. oo 0.w 
3060 3.20 0.00 0.00 0.00 0.00 
3400 3.73 0.00 0.00 0.00 0.00 

13380 108.08 0.00 0.00 0.00 0.00 
The above t? and HU a r e  for a poirtt abctve the roadway. 

INLET OUTLET CULVERT MRRELS 
1 

ELEV. ELEV. LENGTH 
IFT) IFT) IFT) 
0.1(1 0.00 50.0(1 

SHRPE SPW RISE MANNING INLET 
MATERIRL IFT) IFT) r, TYPE 
4 RCR 12.00 8.00 .(I12 CONVENTIDNRL 

--- 

I 



FILE DATE: 10-31-1994 
FILE WE:= 

PERFORMRNCE CURVE FOR CULVERT # 1 - 4 I 12 BY 8 ) RCB 

D!S- 
CHRRGE 
FLOW 
icfs) 
-- 

O 
340 
E.!i 

tlj?O 
; 360 
i700 
3 4 0  
2380 
2 7 3  
;+I60 . . 

5400 

HERD- INLET WTLET 
b!RTER CONTROL CONTROL FLLW WkNK CRITICCRL OUTLET TRILWRTER 
ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

( f t )  l f t )  l f t )  iF4) ( f t )  l f t )  (fps) ( f t )  lfps) ( f t )  

0. 10 0.00 0 I -  (1. 00 0.00 0.00 0.00 0.00 0. MI 
2.57 1.76 2.47 3-mt 1.22 1.16 3.13 2.26 5. iii 2.26 
3 .  ?. 8: I.&$ 3-Mlt. 1.95 1.84 4.22 3.36 6 . 3  3.36 
4.61 3.70 4.71 3-Mlt 2.58 2.42 5.04 4.22 7.24 4.22 
5.70 4.50 5.60 3-Mlt 3.15 2.33 5.73 4.94 7.89 4.54 
6-50 5.23 6.40 3-Mtt 3.68 3.40 6 3  5.4 8.43 5.58 
7.24 5.31 7.14 3-Mlt. 4.13 3.64 6.31 6.15 8.83 6.15 
7.23 6.56 7.83 3-Nit 4.63 4.25 7.42 6.66 3.29 6.68 
8.56 7.18 8.48 3-Mlt 5.17 4.65 7.30 7.17 3.6; 7.17 
3.20 7.61 3.10 3-Mlt 5.64 5.03 8.36 7.63 9.97 7.63 
9.7? 8.45 3.63 3-Mlf 6.10 5 3 6.65 6.00 10.27 5.(!6 

~ -- 
-~~ 

E l .  inlet face ii-wwt 0.10 f t  El .  outlet ir~vert 0. 00 f t  
El .  inlet throat invert 0.00 f t  El. inlet crest 0.00 f t  

SIT; nR:,q i*t*t C;;IvETtT INVERT xxtxsitar*cxtt 

INLET STRT!DN i F i 1  0. M 
INLET ELEVFiiIOll i i T i  (I. 10 
OUTLET STRTIOK !FT) r -  . dU. uo 
OATLEI ELWRTION (FT) 0. 00 
NUMBER F BREPLLS 4 
SLO3E (V-FT!H-FTj (1.@(12(1 
CLli',iERT LENGTH RLONG SLOPE IFT) 50. (10 

Giier  ~JL~!ERT MTR SUMMRW xxxxt i ixxxx+c;~xx l *x i+ iX*  
BARREL SHFiDE 80): 
?.RRREL SPfiH l?.OD i T  
RRRREL RISE 3. 00 Fi 
B~%RXE'L WTERIRL CONCRETE 
HRRREL MQNNINC.!: ?< 0.012 
INLET TYPE CONVENilONfiL 
i t i iET  EDSE Fit49 W i L  SOURRE EDGE (30-75 REG. FLlliREi 
I K E T  VEPRESSIW NONE 



ENT DRTE: 11-02-1994 
TIME: 15:03:17 

FILE DRTE: 10-31-1994 
FILE NRME: ESTCRC - 

xxxt*x* REGUUR CHMNEL CROSS SECTICIN x i * x x t x t t i t t x r x x  

BOTTDM MIDTH IFT) i5.0'1 
S I M  SLOPE HIV 1X:l) 2.0 
CHRNNEL SLOPE V I H  IFTIFT) <I. Oil2 
FIRNNING'B N 1.01-0.1) 0. (120 
CHRNNU. INVERT ELEVRTION IFT) (I. IOCI 

CULVERT NO.1 OUTLET INVERT ELEVRTION 0.Co FT 

PI&*XH UNIFORM ROW RRTING CURVE FOR DOWNSTREFiM CHRNNEL 

W. S.E. 
IFT) 
0. 00 
2.26 
3.36 
4.22 
4.34 
5.50 
6.15 
6.68 
7.17 
7.63 
8.06 

FROUDE 
NUMBER 

0.000 
0.597 
0,614 
0.621 
0.626 
0.629 
(1.631 
0.635 
0.635 
0.636 
0.637 

DEPTH 
IFT) 
0. co 
2.26 
3.36 
4.22 
4.94 
5.58 
6.15 
6.68 
7.17 
7.63 
8. % 

VEL. 
IFPSi 

(1. (i[i 

5.10 
6.38 
7.24 
7.83 
8.43 
8.83 
9. 23 
9.65 
9.97 

10.27 

RDRDWRY OVERTOPPING DRTR 

RORDWRY SURFRCE PRVED 
EMBMKNENT TOP WIDTH IFT) 100. 00 
CREST LENGTH IFT) 100.00 
OUERTOPPING CREST ELEVRTION IFT) 100.00 



TRAPEZDIDRL CHRNNEL RNRLYSIS 
NORM& DEPTH COMPUTNION I 

November 1. 1394 [r/ i . t i ju ; ( r i L v t , l ' :  (h: 
G' 

PROGRAM INPUT DRTA: 
DESCRIPTION 

Flw Rate (cubic feet per semrd) ....................... 
Channel Pc~ttwfl Slope (feet per foot) .................... ............... Manning's Rceqhr@ss Coefficient (n-value) ... Charnel Side Slope - Left Side (horizontal/vertical). 
Charm1 Side Slope - Right Side (hcirizontal/vertical)... 
Charinel Bottml Width (feet) ....................... .... 

VHLUS 

zoo. 0 
0.0027 
0.0200 
2. 
2.00 
20.0 

PROGRRM RESULTS: 
DESCRlPT ION 

..................................... Notwal Depth (feet) 6.32 A = 5 ~ ? &  
Flo~ Velocity (feet per seccnd) .............. .. ........ lil. 17 
Froude Number (Flow is SutrCritical) ....... .......... 0.840 
Velocity Head (feet) .................................... 1.61 
Energy Head (feet) .................... ..... ........... 7.93 
C~oss-Sectional Rrea uf Flow (quare feet) .............. 206.47 
Top Width of Flar (feet). ............ .. ....... .. ..... 45.30 

TRRPEZOIDRL CHRNEL WRLYSIS IZMPLRER PRDGRRM, Version 1.1 (c) 1986 
Dodson 8 Rs~ciates, Inc., 7015 W. Tidnell, #l07, Hou5tun, TX 770% 
(713) 835-8322, R mnual with equations 6 flow chart is available. 



CLIQQENT DRTE: 11-02-1494 
C 8 TIME: 15:05:32 

, , 
F I L E  DRTE: 11-01-1334 
F I L E  NRNE: ESTUAD 

FHWR CULVERT RHRLYSIS 
HY-8. VERSION 4.0 

C SITE DRTA 

v 

6 

CULVERT SHRPE. NRTERICIL, INLET 

E?IRRELS 
SHRPE SEW RISE WINNING INLET 
MRTERIRL (FT) IFT) n TYPE 
4 RCB 8.Oo 6 .  1 2  CONVENTIUMW 

FILE: ESTWRD CULVERT HERDWRTER R N R T I O N  (FT) DRTE: 11-01-1394 

DISCHRREE 1 2 3 4 c 

0 0.14 ( ~ 0 0  0.00 0. (0 0, 00 
1% 1.72 0.00 0.00 0.00 0.00 

a:: 3 . 6  0.00 0. 00 0. <<I <I, (10 
3.31 0.00 0. (10 0.00 0, ii(i 

760 4.66 (I. (10 CS. (ICI (1. (ti:) (I, CICI 

950 5.35 0.00 0. (I,.:) 0. 09 0,00 
1140 5.33 0. iiii 0, (10 0. (10 0,00 
1330 6.6: 0. 00 0.00 0. Oil 0. 00 
1 2 0  7.17 0. (10 0. <<I 0, (<I 0,0!1 
1710 7.72 0.00 (I. 0(1 0.00 0,00 
1 9<<1 8.26 0. ilii 0. 00 O. WI (1, o(i 

9630 107.10 0.00 (I, (10 (I. 00 0, 00 
The ahnve Q and #I4 are for a point. above the i~$adway, 



24 
~ E N T  DRTE: 11-02-1994 FILE DRTE: 11-01-1934 
CLIRRENT TIME: 15:05:32 FILE N R M E : B  

PERFDRMRNCE CURVE FOR LRllVERT # 1 - 4 ( 8 BY 6 ) RCB 

DIS- HERD- INLET WRET 
CHRRGE WRTER CDMRDL CONTROL FLM MMR CRITICPL OUTLET TRILWRSER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH EL. DEPTH 
(cf5) I f t )  (ft) (ft) (F4) (ft) ( f t )  Ifos) (ft) (fps) (ft) 

0 0.14 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
190 1.72 1.58 1.58 142n 1.03 1.03 5.78 1.03 4.87 1.67 
380 3.05 2.51 2.91 3-Nlt 1.65 1.64 4.78 2.49 6.12 2.49 
570 3.91 3.30 3.77 3-Mlt 2 19 2.15 5.70 3.13 6.95 3.13 
760 4.66 4.01 4.53 3-Mlt 2.68 2.m 6.48 3.67 7.59 3.67 
350 5. 35 4.65 5.22 3-Mlt 3.15 3.02 7.16 4.14 8.11 4.14 

1140 5.33 5.27 5.85 3-Mlt 3.M 3.41 7.73 4.57 8.55 4.51 
1330 6.62 5.87 6.49 3-Mlt 4.04 3.78 8.36 4.97 8.94 4.97 
1520 7.17 6.49 7.03 3-Mlt 4.47 4.13 8.90 5.34 9.29 5.34 
1710 7.72 7.15 7.58 3-Mlt 4.90 4.47 9.41 5.68 9.60 5.68 
1960 8 2  7.8: 8.12 3-Mlf 5.31 4.79 9.90 6.00 9.89 6.00 - 

El, in le t  face invert 0.14 ft El. outlet irsvert 0.00 ft 
El. i n le t  throat invert 0.00 ft El. in le t  crest 0.00 ft 

INLET STRTIDN [FT) 0.00 
INLET ELNRTIDN (FT) 0.14 
OUTLET STRTIDN (FT) 50. 00 
OUTLET ELEVRTION (FT) 0.00 
NUMBER B BRRFELS 4 
%OPE (V-FTIH-FT) 0.0027 
CULVERT LENGTH RLOffi SLOPE 1FT) 50.00 

HN* CULVERT DRTR SIMRRY *tHWPtcirN*l.HHww(ix 
RRRREL SWPE BOX 
BRREL SPAN 8.00 FT 
BRRREL RISE 6.00 FT 
6RRREL NRTERIRL CONCRETE 
BRRREL MANNING'S N 0.012 
INLET TYPE CONVENTIW 
INLET EDGE RND URU. BURRE EDGE (30-75 DEG. FLARE) 
INLET BEPRESSIDN NONE 



NT DRTE: 11-02-1994 FILE DRTE: 11-01-1994 
FILE NRME: ESTWRD - 

TRILWRTER 

*H**x REGULAR CHRNNEL CRffiS SECTlMJ IHM~HU(H%~ 
BOTlW MlDTH LFT) 20. 00 
SIDE SLOPE H/V ( X : l )  2.0 
CHANNEL SLOPE V/H (FTIFT) 0.003 
WNNING'S N 1.01-0.1) 0. @20 
CHRNNEL INVERT ELEWTIW (FT) 0.00 
WLVERT N0.1 OWLET INVERT ELEVATION 0.00 FT 

tx*ni.xf UNIFORM ROW RRTING WRVE FOR DOWNSTREW W1ANNEL 

W.S.E. FROUDE DEPTH EL. 
(FT) NUMBER (FT) (FPS) 
0.00 0.000 0.00 0.00 
1.67 0.665 1.67 4.87 
2.49 0.684 2.49 6.12 
3.13 0.693 3.13 6.35 
3.67 0.698 3.67 7.53 
4.14 0.7E 4.14 8.11 
4.57 0.705 4.57 8.55 
4.97 0.707 4.97 8.94 
5.34 0.709 5.34 9.29 
5.68 0.710 5.68 9.60 
6.00 0.712 6.00 9.89 

ROWWRY SURFRCE PRM) 

EMBRWENT TOP WIDTH (FT) 100. 00 
CREST LENGTH (FT) 100.00 
OVERTOPPING CREST ELEVRTIMU (FT) 100. 00 



TRRPEZDIDRL CHRNNEL RNRLYSIS 
RtniLr girewy J n w h e i  

NORllRL DEPTH WNPUTRTIDN 
Novefflber 1, 1994 

PROWRM INWT DRTA: 
DESCRI VTION ---- 
Flm, Rate (cubic feet per semrn]) ...................... 
Channel Battarn Slope (feet per foot) .................... 
knning's Roughness Ccefficient In-value) ............... 
Channel Side Slope - Left Side (horizontalfvertical).... 
Channel Side Slope - Right Side (horizontallvertical). .. 
Chamel Battorn Width (feet) ............................. 

VRLUE 
.--------- 

0.0030 
0.0200 
2. 00 
2.00 
10 0 A 

PRIGRM RESULTS: 
m~i minN VRLUE 

Nowal Depth (feet) ..................................... 5.37 
Flan Velocity (feet per smnd) ......................... 8.97 ............... Frau& Nwber (Flow is SubCritical)..., 0.841 .................................... Velocity Head (feet) 1.25 ...... Energy Head (feet) ........................... .... 6.62 
Cm%-Sectional Area of Flaw (square feet) .............. 111.44 .............. .......... Top Width of Flow (feet)... ... 31.49 

----------------------- 
TRRPEZDlORL WANEL RNRLVSIS WMPL!TER PRDGRRN, V e ~ i o n  1.1 (c) 1986 
Dodm 8 kmciates, Inr., 7015 U. Tidwell, t107, Hnuston, TX 77032 
(713) 895-G22. R manual with eauatiuns B flnw dart is available. 



DRTE: 11-02-1994 
ENT T I E :  15:09r43 

FILE KITE: 10-31-1994 
FILE W: ESTGRN 

FHM CULVERT RNRYSIS 
HY-8, VERSIDN 4.0 

FILE: ESTGRN CULVERT I W D W E R  REVRTION (FT) DRTE: 10-31-1994 

. 
C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

DISCHRRGE 1 2 3 4 5 
0 0.10 0.00 0.00 0.00 0.00 
80 1.75 0.00 0.00 0.00 0.00 

160 2.65 0.00 0.00 0.00 0.00 a 240 3.40 0.00 a 0 0  0.00 0.00 
2 0  4.06 0.00 0.00 (1.00 0.00 
400 4.67 0.W 0.00 0.00 0.00 
480 5.23 0.00 0.00 0.00 0.00 
560 5.77 0.00 0.00 0.00 0.00 
640 6.28 0.00 0.00 0.00 0.00 
720 6.62 0.00 0.00 0.00 0.00 
800 7 .  0.00 0.00 0.00 0.00 
W 104.66 0.00 0.00 0.06 0.00 

The above Q and HW are for a point abve the wadway. 

SITE DRTR 

IM OUTLEl CULVERT 
ELEV, ELN. LENGTH 
(FT) (FT) (FT) 
0.10 0.00 50.00 

CULVERT SHRPE, WERIRL, I K E T  

BRRRELS 
SHRPE SPRN R I S E  MRNNIHG INLET 
lYITERlRL (FT) (FT1 n TYPE 
2RCB 8.00 5.00 .012 CONVENTIONRL 



~ E N T  DRTE: 11-02-1994 FILE WITE: 10-31-1994 
CURRENT TIME: 15:09:43 FILE W:- 

ERFDRMRNCE CURVE FOR CULVERT # 1 - 2 ( B BY 5 1 KB 

DIS- HEW I W T  LWRET 
CHRRGE WATER CDNTROL CONTROL RBI NOEM CRITICRL WTLET TRILURTER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) Ift) Ift) Ift) (F4) (ft) (ft) (fp5) (ft) (fps) (ft) 

El. i n l e t  face invert 0.10 ft El. outlet invert 0.00 ft 
El. in le t  throat invert 0.00 ft El. i n le t  crest 0.00 ft 

a+* SITE DRTR HM* WLVERT INVERT t*HHmtHHH(H 

INLET STRTION (FT) 0.00 
INLET ELEVATION IFT) 0.10 
DURET STRTION IFT) 50.00 
OUTLET ELEWTlON (!m 0. 00 
NUMBER OF BRRRELS 2 
SLOPE IV-FTIH-FT) 0. W a  
CULVERT LWGM RLONG SLOPE (FT) 50.00 

HW* CULVERT DRTR W Y  HHHHHW%~H~IH 
BRRREL SHRPE BDX 
BRRREL SPRN 8.00 FT 
BRRREL RISE 5.00 FT 
BRRREL HRTERIRL CONCRETE 
BRRREL BRNNING'S N 0.012 
INLET TYPE WNVENTIONRL 
INLET EDGE RND WU. EOWRE EDGE (30-75 DE6. FUIRE) 
INCET DEPRESSION NDNE 



@ENT DATE: 11-02-1994 
CURRENT TIME: 15:09:43 

% 
FILE DRTE: 10-31-1974 
FILE NAME: ESTGRN - 

TRILURTER 

elitxtlt* REWLRR fflAElML CRffiS SECTIDN H*HH*HHWt*f 

BTTM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X : l )  2.0 
CWNEL SLDPE VIH (FTIFT) 0.003 
MRMING'S N 1.01-0.1) 0.020 
CHRNNa INVERT ELEVATION (FT) 0.00 
WLVERT NO. I OUTLET INVERT ELNRTlON 0.00 FT 

fHIII4 UNIFORM FLDN RRTING WRK FOR DMINSTRERM CHRNNU. 

U.S.E. FRWDE DEPTH VEL. 
(FT) NUMBER (FT) (FPS) 
0.00 (1.000 0.00 0.00 
1.42 0.647 1.42 4.38 
2.09 0.659 2.09 5.41 
2.60 0.665 2.60 6.08 
3.02 0.668 3.E 6.59 
3.40 0.671 3.39 7.02 
3.73 (1.673 3 .n  7. Zi 
4.03 0.675 4.03 7.69 
4.31 0.677 4.31 7.97 
4.57 0.678 4.57 8.23 
4.E 0.679 4.82 8.46 

RDRDWRY SUWRCE PRVED 
EMBWENT TOP WIDTH (FT) 100.00 
CREST LENGTH (FT) 100. 00 
WERTOPPlffi CREST ELEVRTIDN (FT) 100.00 

RDWY WERTDPPING DRTA 



TRIlPEZOIDtU W R  RWYSIS 
NDRMFL DEPTH WMPUTRTION 

November 1, 1994 

PROGRRM INPUT DRTR: 
DESCRIPTION VRLUE ----- --------- ....................... Flw Rate (cubic feet per secand) Bo0.0 
Channel Bottm Slope (feet per foot). ................... 0.0030 .............. &wing's Roughness Coefficiw~t (n-value). 0. W.00 
Channel Side Slope - Left Side   horizon tall vertical^.,... 2.00 
Char~wl Side Slope - Right Side (horizontal/vertical)... 2.00 ' ............................. Channel Bottm Width (feet) 10.0 - 

PfiUGRRW RESULTS: 
DESCRI PT ION VRLUE --------------- 

..................................... wmal ~ep th  (feet) A: 4136 
Flcn Velwity (feet per second1 ........................ ................ Froude Nuvlber (Flow is Sut-Critical) ............................... a Velocity Head (feet) 
Energy kad (feet).. ............................... ......... Crass-Sectional Rrea of Flcn (squaw feet) 
Top Width of Flw (feet) ...........,..... .. ........... 
- ------------------------ ------------------------------ 
'IRRPUDIDRL M M L  CYJREIS WMPUTER PRDGfM, Version 1.1 (c) 1986 
I)odm EL ksociates, Inc., 7015 W. Tidwell, %107, Houstort, TX 77092 
(713) 895-8322. R mnual with equations B f l w  chart i s  available. 
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Concept Design Plan and Profile Figures 

Hydraulic Calculation Sheets 



COST ESTIMATE 



1-10 CHANNEL 
COST ESTIMATE SHEET 

DESCRIPTION ESTIMATED 
QUANTITY 

295,260 

50 

1 

1 

1 

1 

1 

40 

1 

1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Channel Excavation 

10 - 10' x 5' B.C. at Citrus Road 

3' drop structure at sta. 55 + 00 

3' drop structure at sta. 70 + 00 

3' drop structure at sta. 77 + 50 

2' drop structure at sta. 85 + 00 

2' drop structure at sta. 110 + 00 

6 - I O '  x 5' B.C. at Perryville Road 

5' drop structure at sta. 120 + 00 

5' drop structure at sta. 133 + 30 

UNIT 

C.Y. 

L.F. 

EA. 

EA. 

EA. 

EA. 

EA. 

L.F. 

EA. 

EA. 

$ 1,203,600 

$300,900 

$1,504,500 

$ 135,800 

$1,640,300 

Estimated Construction Cost 

Contingencies (25%) 

Total Construction Cost 

11. 

UNIT 
PRICE 

$ 3  

$3135 

$ 15,600 

$ 15,600 

$ 15,600 

$9,900 

$ 9,900 

$1,690 

$ 13,400 

$ 13,400 

COST 

$885,800 

$156,800 

$ 15,600 

$ 15,600 

$15,600 

$ 9,900 

$ 9,900 

$67,600 

$13,400 

$ 13,400 

GRAND TOTAL 

R.O.W. 905,000 S.F. $.I5 



CONCEPT DESIGN 

PLAN AND PROFILE FIGURES 
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HYDRAULIC CALCULATION SHEETS 

Includes Trapezoidal Channel Analysis 
and Culvert Analysis 
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:i;t-iual D ~ l i t ' i  i f ~ ~ t i . . .  .................................. .- ~,. ;fi 3 . 
7 . -  Crliieai Dezth (feet). .................................. 2,  9: 

:0;:.0 i+:18. i s  l(ii2.67 4.52 368.12 6. 82 (1,72: 0.@3$3& 
230, (I i$(is, 30 l(i;j, 09 4,73 331.49 6.34 11, 6 3  0 .. ~-~:,q::$ .LL.L 

c?; J!.;I;,, 0 1008.75 1012.56 5.21 3E,S.66 5.7(1 0.504 0,OO;'iii, 
i[i3i,, !O(i?.%i l(114.98 5.48 351). 12 , -- 0.44; 0 i~',"~~ . . i i i t .  
. - 
ij:>:>"(i 1(if(1,25 io!5.&i# 5=5'3 404,E,2 5, i9 (1.418 Q1(i0!615 
2590.0 :(1:!,(1(1 !(1i6.65 2-65 409,;~ ; , 12 2.408 0.00155? 
300,(l 1011.75 1017.42 5.67 412 .2  5 0.403 ;i.@:i:5?1 

. .  3(1(1(!.0 !01?,5(1 10!@.i? 5-65 415.69 5.08 (I,+. 20 C ,. 1~:!131& 
7- - ti -(,) 6 I ' IO 'CS siIl9.0 10i3.25 i(118.94 5.65 4i4.42 5.ii7 .L, . . 
u0i![;.ii iQ14.0(1 ;015.7[1 5.70 414.81 5.06 0.39E O,(>015C:i5 
4500.0 !@4, 75 i@?(i.45 5, 71) 415.01 5.06 <lz35e u ~ ( i ~ I ! ~ l ?  
5<10(1,0 10!5.3;1 ',11[121.2$ 5, 7(1 415. 13 5.(& (!,$37 0.(!(i!F:i: (;Ih5 - =:x i 1 1 . 4  5 . 7  415.14 5.06 0.337 o,i i [~i j<ri 

r9d, 

THRPiiDIDR!. CHRKNEL RNRYSIS COMPUTER PROERRM, Versior~ !,1 (2) 1286 
Dodriln 8 Rsictciates, Inc., 3 1 5  U. Tidweil, $107, E~j:$justiw~!. TX 77092 
(713) 655-832?. R hlanua; with equations & flow chart is availablr. 





,-T-- r z  c~?,T.- 2r.iv! -#+ti gt-~~z-: i>j!)~i '  a+aeisii;tirri 

Ir,-Ky sTl>T7wh I ?;i ! I  5 / + 8 5  
.... ?. v<i ,?;77,. , .,tLL. LL c,,F :?) ~... - - I 015 . i i  
" -- CT.-.-- 
UV,::; ,,,~:iO?i iF?) 50.00 5/,.35 
. ?::;.:b .:,.., c-v cL:z,ifiy7- , . . . .  .- .--, L .. ~Llk !!3) G. O!! 7 1 0  1 <, 7 b 

1,;'UMBER 3' $gRREL! $0 
&$x (!)-FI!X-FT) !I. (!!]I> 
", 8, 3 ,r7,, Lcb:.Tu 
LULYCE~ ~ ~ h , ~ ,  RLiiiiG SLOPE (FT! 59. OJ 

.. .. i x i i h  ,;,s!.VEgT S[lT; SLiMMiiXS XXXC.*Cf. t* ' tCt l t%(X%+tXCi 

g;; ,LE& ""3°C ' 3, ,!+L BOX 
83RREL SW;{ 10. [;!I FT 
y..-... -.-, firni;~ RISC 5.03 FT 
;;pz3:~ 3 2 i ~ s l f i ~  CONCRETE 
BREREL ?lfi'JNIRG1S N !1,0!2 
~NLE: TYPE C&~$EIITI ONRL 
INLET EDS AND #ALL SGUFIRE EDGE (30-7; DEG. FLHRE) 

LJEP)ESS!ON NONE 



pi; . . - , ~  qnyi;s~~:~y, ..r*.. . . . . .  ,-.r;:.s:i :..:-. 

(?, .~ :, 
..,.ii: '.I:.: 
. . .  u: ,. ....... ii; ........ 





C i . A ( i .  ,:ai3r!, -:. i L u f ~ l A ! ! t  i;..- l,i .;< Eic-v, D~.ut;-, Fiow irea V E ~  Ce:ci.i:y ;'ii Slo3e 
, :L ~. ,,, (ft) (so fPj (fps) Headlit) iftifij ,,Ti, Ifti (?'. 

, 
3 I)kop - 5 5 0 0 : ~  i;':9.25 i@ee. 70 3.45 219.83 3.55 1.417 0,009409 
5tkuc/uhe j;r:.c :;,;:3,3? j<i23,E,j 4,32 ??0.'? 7.23 0.8:s (1,(194i86 

7.- - 56;~:C 1$;9,4$ 1$?3.'32 4.52 Ape. 12 h.82 I:I,?~: &f,j03:24 
=j:-~i, 2:av.0 1$19,:5 !$24,34 4.71 331.40 5.34 3,624 0.6:1'?859 

... =.-...... :..:... -. 7?. dr;!?i;:i ,i; 1024. && 4.96 3 4 . 7 3  k. 86 k 5 7 0  0, (!ii?Z:<! 
, . . 9 367.17 5.72 (!.sag $,fifizlz<! 
S?OC, (1 1@!j. 26 1025.63 5.33 3RO. 04 5.5? 0,474 0. (i(liij3i 
&r,ai-j <; ' - 
..L. .. lU?O,'j i<i,,&,?1 5.46 3 9 2 . 6  = , A  4 0; (!0;7E.'? 

, 67<(!!.0 i0;:i. fi: i026.57 5.52 397.85 5.28 0,433 0.001694 
3 Dkop -;(!oi;.o :(it::.53 \627,08 5.58 4 . 3 ,  5 , 3  0.'f(i 0,;101627 

5 tkuctuk- 
------.------.------------------------------------------------------ 

T ;  - i h l 1 u ~ ;  . -'," ,,WN#-, ,,', RNRLYSIS CilflPi;TEF! PROERR@, !jg!-i.sicv, i. 1 (c) 1986 

ijnsc~j,, 8 Assoi-iates, In?., 70i: ki, Tidweli, $107. iiuustori, 7:: 77032 
(713) 895-83Z. 9 ic~<caai ivith equations & fior chwt is avaiiable. 
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TRRPEZDIDRL MWNEL WRLYSIS 
STRWRD STEP WRTER SORFRCE PRDFILE 

October 12. 1394 

VRLUE 

....................... Flw Rate (cubic feet per seccar~d) 
Char,v,ei ljottora Slope (feet per foot) .................... ............... Ma?if,~fig's Roughness Coefficier~t. (7%-value) 
Chanr,el Side Slope - Left Side (horizontallue~tical).... .. Chanvnl Side Slope - Right Side (hc~rizontallvertical). 
Channel Bottoru Width (feet) ............................. 
Chanrnl Flnw-Lire Elevation at  Starting Station (feet). . 

.... Water Sut-face Elevation at Start ircg Stat ion (feet).. 
Starting Channel Station (feet) ......................... 

PRajRRM RESULTS: 
DESCRl PTlON VRLLE 

Nuvvnsl Depth (feet).. ................................... 5.33 
Critical Depth (feet) ................................... 3.14 

Statlon Flarline US Elw. Depth Flnw Rwa 
( f t )  ( f t )  ( f t )  ( f t )  (sq f t )  

2' DYoy - 85N1.0 103l.e;i 1035.56 3.74 168.28 
<I)vL/ U ~ P  8550.0 1031.30 1036.52 4 . e  223.66 

86(0.0 1031.98 1036.80 4.82 237.76 
8653.0 1032.06 1037.03 4.97 247.88 
8700.0 1032.14 1037.22 5.08 255.81 
N30.0 1032.35 1037.64 5.3 270.93 

Vel Velocity EEL Slope 
(fps) Hesd(ft) ( f t l f t )  

3.51 1.404 0.003434 
7.15 0.735 0.004263 
6.73 0.703 0.003600 
6.45 0.647 0.003205 
6.25 0.607 0.00B36 
5.31 0.542 O.N12%4 

TRAPEZOIDRL CHfflEL WALVSIS WMPUTER PR06RR14, Verriort 1.1 (c) 1386 
Dadson 6 Associates, Inc., 7015 W. Tidwell, t l m ,  Houston, TX 77092 
1713) 835-83Z. R rsanual with equatior,s B flow chart is available. 



TRAPEZOlDRL CHRNNEL RNRLYSIS 
STRNWIRD STEP WATER SURFRCE PROFILE 

October 12, 1994 

PROGRRM INPUT DRTR: 
DESCRIPTION VRLUE 

Flmr Rate (cubic feet per %cord) ....................... 
Channel Battarn Slope (feet  per foot). ................... 
Manrting's Roughress Coefficient (n-value) ............... .. Channel Side Slope - Left Side (horizontallvertica!).. 
Channel Side Slope - Right Side (hc~rizc~ntal/vertical)... 
Channel Botto~l Width (feet)  ............................. 
Channel Flawiine Elevation a t  Starting Station (feet).. 
Water Surface Elevation at Starting Station (feet). ..... 
Starting Channel Stat ion (feet). ........................ 

PRDGRRN RESULTS: 
DESCRIPTION VRLUE * - 
Nolral Depth (feet)  .................. ......... ........ 5.30 
Critical Depth (feet). .................................. 3.47 

Station Flwline US Elev. Depth F lw Firea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (q f t )  (fps) Head(ft) ( f t l f t )  

BBB.0 1032.35 1037.64 5.3 270.64 5.17 0.416 0.001322 
8900.0 1032.48 1037.78 5.30 271.38 5.16 0.413 0.001908 
9000.0 1032.66 1037.37 5.31 272.29 5.14 0.410 0.001890 
9200.0 1033.02 1038.55 5.33 273.71 5.11 0.406 0.001863 
3500.0 1033.56 1038.91 5.35 275.10 5.09 0.402 0.001837 
9700.0 1033.92 1053.28 5.36 275.68 5.08 0.W 0.001K7 

10000.0 1034.46 1039.E 5.37 276.26 5.07 0.399 0.001816 
10300.0 1035.00 1040.37 5.37 276.61 5.K 0.398 0.001810 

?e7el.kyvi de 10465.0 1035.3 1040.67 5.37 276.73 5.06 0.397 (1.001807 
~ o a d  ---------------------- 

TRAPEZOIM ClWNEL RNRLYSIS CWUTER PROGM, Version 1.1 (c) 1986 
Dcdsw~ L Ikmcia te ,  Ira., 7015 U. Tidwell, 4107, Houston, TX 77092 
(713) 895-8322. A taanual with equations EL flow chart i s  available. 









TRRPEZDIDRL MfFLNNEL RIJHLYSIS 
STRNDRRD STEP WRTER SURFACE PROFILE 

Dctober 12, 1994 

P R E M  INWT WR: 
DESCRIPTION 

Flm Rate (cubic feet per second) ....................... 
Channel Battm Slope (feet peF foot) .................... 
Manning's Roughness Coefficient (rrvalue) ............... 
Channel Side Slope - Left Side (horizontal/veitical)... . 
Channel Side Slope - Right Side (hori2ontal/verticai) .. 
Channel Bottcun Width (feet). ............................ 
Channel Flowiine Elevation a t  Starting Statinn (feet).. 
Water Surface Elevatior~ at Starting Stabion (feet) .  ..... 
Starting Chanrel Station (feet) ......................... 

PRffiMM ESULTS: 
DESCRl!TIDN VALUE 

..................................... Noraal Depth (feet) 5.38 ..... Critical Depth (feet). ..................... .... 3.47 

Station Flmline US Elev. Depth Flm Rrea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t l  ( f t )  (q f t )  (fps.1 Headlft) ( f t l f t )  

fibI-yv;lk- los0s.0 1035.36 1041.17 5.81 303.32 4.53 0.318 0.001328 
Poad 1 W . 0  1035.53 1041.29 5.76 305.46 4.58 0.226 0.001375 

10800.0 1035.89 1041.56 5.67 298.55 4.69 0.341 0.001465 
f Dkop - 11000.0 1036.25 1041.85 5.60 293.14 4.78 0.354 0.001541 

StiLLlW 
=ir-~=Z===~=======i:EEEEEEEEEEEEEEEEEI=EEEEEEEEEEEE 

TRAPEZOIDRL MANKL WRLYSIS COMPUTER PROGRRN, Vers.ior1 1.1 (c) 1986 
I)odson 6 Rssociates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A reanual with equatior~s B flow chart i s  available. 



TWPEZOIDRL CHRNNEL RNRLYSIS 
STRNIXIRD STEP WER SURFRCE PROFILE 

October 12? 1994 

PROGRRM INPUT DRTR: 
DESCRl PTIDN VRLUE 

Flow Rate (cubic feet per semrd) ....................... 1400.0 
Channel Bottorn Slope (feet per foot) .................... 0.0018 
Manning's Roughre55 Coefficient (n-value) ............... 0.0300 
Channel Side Slop - Left Side (hc~rizontal/vertical). ... 4. 00 
Channel Side Slope - Right Side ~h~iizuntal/vertica1). .. 4.00 
Chanr~el Battorn Width (feet). ............................ 30.0 
Channel Flaw-Lim Elevatior, at Starting Statiors (feet).. 1038.25 
Water Surface Elevatiort at Starting Station (feet).. .... 1041.85 
Starting Channel Station (feet) ................ ...... 11000.00 

PROGRRM IIESJJLTS: 
DEER1 PTION WLUE 

kt-mal Depth (feet) .................................... 5.38 
Critical Depth (feet). .................................. 3.47 

Station Flowline WS Elev. Depth Flw Rrea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (5q f t )  (fps) Headtft) (f t / f t )  

i Dkol7 - 11000.0 1 0 3 8 . ~  lo41.a 3.w 159.84 8.76 1.191 0.00~08 
. 11050.0 1038.34 1042.61 4.27 a0.87 6.97 0.754 0.004416 

11100.0 1038.43 1042.90 4.47 214.03 6.54 0.664 0.005697 
11200.0 1038.61 1043.33 4.72 230.48 6.07 0.573 0.003005 
11300.0 1038.79 1043.66 4.87 240.82 5.81 0.525 0.002659 

I 11500.0 1039.15 1044.21 5.05 253.93 5.51 0.472 0 . M 5  
5 D L o r  - 12000.0 1040.05 1045.Z 5.27 269.15 5.20 0.420 0.0019% 
s I ~ c &  

------------I-.-------- ==zzm==z=~==.== 

TRAPEZOIDRL CHRNNa AWYSIS WPUTER PRDGRRbl, Version 1.1 (c) 1986 
Dodsmt & Ikmciates, Inc., 7015 W. Tiduell, 1107, Houston, TX 77092 
(713) 895-8322. R mnual with equations 8 flow chart i s  available. 



TRRPEZOIDRL CHWNEL RNWSIS 
STRNDRRD STEP WRTER SURiRCE PRDFILE 

Octoher 12, 1334 

PRDGRRM INPUT DRTR: 
DESCRIPTION VRLUE 

Flav Rate (cubic feet per secondj.. ..................... 1400.0 
Channel Bottm Slape (feet per foot) .................... 0.0018 
Manning's Roughness Ccefficient (n-value). .............. 0.0300 
Channel Side Slope - Left Side (horizor~t.al/vwtical). ... 4. Mi 
Chanrnl Side Slope - Right Side (harizc~ntal/verticai)... 4.00 
Channel Bottan Width (feet) .  ............................ 30.0 
Chanwl Flow-Line Elevation at Starting St.ation (feet).. l(145.05 ..... Water Surface Elevation at Stat-ting Station (feet). 1045.32 
Startir~g C h a r d  Station (feet)  ......................... 12(100.@6 

PROGMM WMSJLTS: 
MSCRlPTlON VRLUE 

..................................... Nowal Depth (feet) 5.35 
Critical Depth (feet). .................................. 3.47 

Station Flmliw WS Elev. Depth Flm k e a  
( f t )  ( f t )  ( f t l  ( f t )  isq f t )  

-- , 
-7 /)to/? - 12000.0 1045.05 1048.52 3.47 152.03 5tklrc, 12050.0 1045.14 1043.45 4.31 203.34 

12100.0 1045.23 1049.72 4.43 215.62 
12200.0 1045.41 10B.14 4.73 231.39 
12300.0 1045.53 1050.47 4.88 241.45 
12400.0 1045.77 1050.75 4.98 248.62 
12510.0 1045.37 1051.03 5.06 254.49 

Vel Velacity EGL Slape 
(fps) Head(ft) ( f t / f t )  

I_----__--_____-__-------------------------- 

TRRPEZOIDRL MANNEL RNRLYSIS COMPUTER PRDGRRM, Version 1.1 (c) 1386 
Dodsm 6 ffisociates, IYIC., 7015 U. Tidwell, 1107, Houston, TX 77032 
(713) 895-8322. R naaual with equatioutn B flow chart i s  available. 



TRRPEZOIDRL CHRNNEL RNRLYSIS 
STRNDRRD STEP WRTER SURFRCE PROFILE 

October 12, 1934 

PROGRRM INPUT DRTR: 
DEER1 PTIUM 

Flou Rate (cubic feet per wcond) ...................... 
Charmel Buttorn Slope (feet per foot) .................... 
Marining's Rouflhr$rss Coefficirr~t (n-value).. ..... ...... . . 
Charmel Side Slope - Left Side (horizontallvertical).... 
Chanrel Side Slope - Right Side (horizontallvertical). . . 
Channel Bc~ttor,~ Xidth (feet). . . . . . . . . . . . . . . . . . ... . . . . . 
Chmel  Flow-Line Elevation at Starting Station (feet).. 
Watw Surface Elevation at  Starting Station (feet) ... ... 
Stxtircg Charifel Staticin (feet)  ............. .. ......... 

PRDGRAM RESULTS: 
DESCR: PTIOEJ VRLUE 

Noma1 Depth (feet) ...... ...... .... ...... ......... .. .... 4.97 
Critical Depth (feet) ....................... , ,.,...... ... 3.17 

Station Flowlire US Elev. Depth Flow Rrea Vel Velocity E6L Slope 
( f t i  ( f t )  ( f t )  l f t )  15q f t )  ( f p )  Head(ft) ( f t l f t )  

VRLUE 

1810.0 1045.97 1051.03 5.06 254.21 4.72 0.346 0.001681 
12600.0 1046.13 1051.18 5.0;  253.34 4.74 0.348 0.001697 
12800.0 1046.49 1051.52 5.03 251.00 4.77 0.353 0.001726 
13170.0 1047.16 1052.16 5.00 249.37 4.80 0.358 0.001761 

5'L)kOP - 13300.0 1047.39 1052.34 4.99 243.50 4.01 0.359 0.001769 
5 l - k c .  

-= 
TRRPEZOIDAL CHRNNEL RNKYSIS COMPUTER PROGRAM, Version 1.1 (c) 1906 
dad st or^ & Rssociats, Inc., 7015 W. Tidwell, 1107, Houston, TX no92 
(713) 895-8322. R manual with esuatiorh B flow chart i s  available. 



TRRPEZD~ORL GHRNIEL RNRLYSIS 
STaNiJRRD STEP WATER SURFRCE PROFILE 

October 12, 1934 

Flow Hate (cubic feet per second).. ..................... 
Chartr~el Botto~r~ Slope (feet per font) .................... ............... Flaming's Roughness Cnefficimt in-value) 
Channel Side Siow - Left Side (horizontalJvertical).. .. .. Uiarmel Side Slaiie - Right Side (ho'izcintallvertical). 
Channel Bottum Width (feet)  ........................ ..... 
Chafirel F:ov~-:.ine Elevation at Starting S ta t iw  (feet).. 
Water Surface Elevation at Starting Station (feet)...... 

......................... Starting Cha~nei Station (feet)  

PRLlGRRM RiSLlLTS: 
DESCRIPTION WLUE 

• Normal Depth ( fee t ) ,  ............. ....... .............. 3.27 
Critical Depth (feet)..  ................................. 2.30 

Statifin Fi f i~l ine  WS Elev. Depth Flw Area Vel Velacity E6L Slope 
( f t )  l f t )  ( f t )  ( f t )  (sq f t )  (fps) Headift) ( f t f f t )  

, 
5 DLq2 - 13300.0 1052.39 1054.63 2.30 90.33 7.75 0.933 0.01OB28 
,++I*c, 13320.0 102.45 1055.19 2.74 112.(!2 6.25 0.W6 0.005804 

13350.0 1052.54 1055.42 2.88 119.51 5.86 0.533 0.004517 
13400.0 1052.69 1055.70 3.01 126.46 5.54 0.476 0.004097 
13500.0 1l>Z2.99 1056.13 3.14 133.50 5.24 0.427 O.OOX108 
14i~ilO.O i(l54.49 1057.79 3.30 142.35 4.92 0.375 0.002921 
14490.0 1055. % 1059.23 3.27 140.92 4.97 0.3BJ 0.603006 

TRRPEZDIDRL CHRNNEL RNRLYSIS CDNPUTER PROGRAM, Version 1.1 (c) 1986 
Dodsort & Iksociates, Inc., 7015 U. Tidwll, 8107, Houston, TX 77092 
(713) 895-8?22. A iabual w i t h  equations B flow chart i s  available. 



APPENDIX H 

REEMSROADCHANNEL 

. Cost Estimate 

. Concept Design Plan and Profile Figures 

. Hydraulic Calculation Sheets 



COST ESTIMATE 



COST ESTIMATE SHEET 
REEMSROADCHANNEL 

DESCRIPTION ESTIMATED UNIT UNIT COST 
QUANTITY PRICE 

1. Channel Excavation 815,285 C.Y. $3 $2,445,900 

2. 9 - 10' x 3' B.C. underneath 50 L.F. $2,565 $ 128,300 
Reems Road at Northern Avenue 

3. 9 - 10' x 3' B.C. at Olive Avenue 50 L.F. $2,565 $ 128,300 

4. 8 - 10 x 3' B.C. at Peoria Avenue 50 L.F. $2,265 $ 113,300 

5. 6 - IO' x 3' B.C. at Cactus Road 50 L.F. $ 1,535 $ 76,800 

6. 6 - 10 x 3' B.C. at Waddell Road 50 L F. $ 1,535 $76,800 

7. 3 - IO' x 3' B.C. at Greenway 50 L F. $850 $42,500 
Road 

Estimated Construction Cost $3,011,900 

Contingencies (25%) $753,000 

Total Construction Cost $3,764,900 

8. R.O.W. 5,538,100 S.F. $.I 5 $830,700 

GRAND TOTAL $4,595,600 



CONCEPT DESIGN 

PLAN AND PROFILE FIGURES 









HYDRAULIC CALCULATION SHEETS 

Includes Trapezoidal Channel Analysis 
and Culvert Analysis 



(I 1 SITE DATA 
?! i 

INLET OUTLET CLIVdERT : E L K .  ELEV. LENGTH ! (FT) !FTI (FT) 

CULVERT SHRPE, t4RiERIRL9 INLET 

FRHRELS 
SHRPE SP84 RISE MRNNING INLET 
MATERIRL !FT) !F i !  n TYPE 
? KH - 10.00 3.00 ,012 MNIVENTIONX 

FILE: RMREEM CULVERT HERDb!RTER ELNRTION (FT) IiRTE: 11-20-1334 

DISCHRRGE i 2 3 4 5 
O 0.10 0.0ii 0. (rii 0. 00 0.00 

"1' L L 1.05 0. 00 0. Oii 0.00 0.00 
424 1.60 0.00 0. ii0 0.00 0.00 
636 2, i16 0.00 0.00 0.00 0.00 
84 t 2.47 0.00 0.04 0. (10 0.00 

1060 2.84 0, 0ii 0.00 0.00 0.00 
'"7" 
AL ,. 3.19 0.00 0. % i b  0. nil 0.00 
1484 3.53 0.00 0.00 0. 00 0.00 
1636 3.84 0. 00 0.00 0. oil 0. 00 
l ~ i i e  4.15 0.00 0.00 0.00 0.00 
2120 4.51 0.00 0.00 0.00 0.00 
4452 12.70 0.00 0.00 0.00 o.00 

The a b w e  Q ard HW are fwr a point above the roadwav. 



< T I  c ZfiTE: ! !->:,.'5-4 > >&L ,? >.:'j' 

).!R,i.!E: gfi,qiEI 
- - 

Cg;:iE F9R CY,lNERT # 1 - 3 ( 19 Ri' 3 ) ECB 
. ~. ... ~ 

~~--a~~ ~ 

I .  O S L E T  
- - * ,  . .--- x>!TgC? CO?!'iE@? FL@U ?iERNfiL ,iCR!TiCfiL DUiiET !#f;b!~!t?: 

8 7 ; .  'T ' , LL,,. L.: 5 ~ 3 ; ~  D&T# TYPE DEPTH :IEpTH :'EL. DEPTH !IFL, DEFT3 
,.-.r- , 

L i i :  
.. . , ( i t ,  .: . . . .  ( i t )  (F4) ift.1 !fi! i fos i  ( i t)  (fos) l f i j  

. . . :, 

..: . 0. 00 0. 00 0-NF 9.00 I .  I 0. 00 0.00 <I. 00 0.00 
"1 ' L .L 0, 25 0.95 3-+!it 0.63 (1.56 3.06 0. 77 ?. 67 0. 77 
4:; :. 26 i . 5  - 1  O.97 0.83 4.5 1 ,  3.48 1.16 
i.5. 1.78 1.96 3-Nit 1.26 1.!6 4.77 1.48 4.06 1.48 
$42 2.16 2.37 3-Mlt 1.53 1.41 5.37 5 4.52 1.75 

1~6 '  .:, , , , 2,. !.5? 2.74 3-Mlt 7 !.63 5.58 2.00 4.90 ?. i10 
a ., .-, 
'L ii : ' r ., .. ?, 56 3.03 3-Mlt 2.00 :. 91 6.34 2.23 5.24 ?. 23 
$ I n ,  > 
.~.%:>,: . 2 3.43 3.-N!l 2, 33 2.04 6.76 2.44 5.54 2.44 
Z'iE, 3. 9,- 3.57 3.74 3-M:t 2.44 2.23 7.14 2.64 5.82 3.64 
19iiF. 4, 1 . 4.05 3-Mlt 3.65 2.41 7,:(1 2.83 6.07 3.63 
": '(, 5 ,  I i,. 4: 4-FFt 3. $0 3 7.85 3. (10 6.30 3.01 L.L 

N!6!---- 
1 .  1 f E!, outlet irrvet-t -t0.00 f t  

il;!~t throat iiwc1.t 0.66 ft El, inlet crest 0. 00 f t  
. - . . .. . . . . 

***ti WLVER? lfi?k SUMMRRY ttx*irxxtt*unxxrx*ttx**t 
~ ~ R R E L  Sii:iPE BO): 
%!%EL 5WKN 19.00 FS 
ERHilE? R15E 3.00 FT 
gj[,PF' +Ip- , .&. , I ~ I E ~ N L  COFICfiE?E 
B0R;tFL ';IAN%] NS'S N 0. 01? 
5 -  ( y p i  CUNVENTIONRL 
ii,:lET EDGE RND WRLL SQURRE EDGE (30-75 DEG. FLRRE) 
l N l E T  I'EF'RESSION NONE 



i i + * c t t  REC.L!iR'! CUG:!>,!E? CROSS SECTION 'ir?x*i*xxx*xcxx+r 
@:;a,<. w:$T~ (FT) 1iiii. 00 
';ID! SLCPE I j I V  ( X : l )  4 ,O 
"$l<!<fi:EL SLOPE V!H (FT!FT) (l.O<l'i 
y,)q:'.i"""'L" r . ,  ,v , , ,~m z :! LO!-0.1) i t .  OX> 
CWE!iNEi INVERT ELEVRTIOI4 IFT) (1. iiii 
,. >I , , &i*ERT :Kt.! CUTLET INVEES ELNQTIC!N 0.00 FT 

% i i r x r i  UN!FC!RM FLOii RATING CURVE FCFI DOWNSTREAM CHHNNEL 

DEPTH 
(FT) 
0. (XI 
0.77 
1.16 
1.40 
1.75 
2.00 
2.23 
2.44 
2.64 
2.83 
3.01 

VEL. 
(FPS) 
0. (0 
2.67 
3.48 
4, U6 
4.52 
4.30 
5.24 
5.54 
5.02 
6.07 
6-30 

SHEAR 
!PSF) 
0. ocr 
0.21 
0.21 
0.40 
0.47 
0.54 
0.60 
0. L5 
0.71 
0.76 
0.61 

RORDWRY OVERTOPPING DRTR 

RORDWAY SURFRCE PAVED 
EMBRNKNEt4T TOP PIDTH (FT! 40.00 
CREST LEh'TH IFT) ?50.00 
OVERTOPPING CREST ELEWLTION !FT) 10.00 



TRHPEZCiliiRL iidG.NNiL RNW'SIS 
STRNDRRD STEP W R I E R  SURFRCE PRnFIiE 

Noveabw 17. 1 3 4  

PREHRM INPUT DRTR: 
DESCRi PTION 

..................... Flr:ul Rate (cubic feet oer. secnrsddi.. 
Channel Bottoi~i Sloue (feet oer foot.). ................... 
Nannino' 5 Reuuhness teef ficiertt Iri-value). .............. 

.... Channel Sioe Slate - Left Side (horizor~ttal/vertical) 
Chanrel Side Slooe - Right Side (liarizontal/vertical).. . 
Channel Bottar Width (feet). ............................ 
Charm1 Flw-Line Elevation at Startino Statioii (feet).. 
Wsteii Sarfare Elevation at Stai.t.ifin Station (feet). ..... 
Staptino Channel Sta t iw~ (feet) ......................... 

PROGRRM RESULTS: 
DEZRI PTION 

............. ................. Ne~inal Deoth (feet) ...... 1.33 .................. ............ Critical Deeth i f e ~ t l . .  .. 1,48 

Station Flowline WS Elev. Deoth Flcul Area Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (5q f t i  (f05) Headtft) ( f t f f t )  

~oktLr).@?(lil.~ 1038.20 1102.61 4.41 353.73 2.16 0.072 0.000233 
A '' 250. Cl 1038.41 1102.62 4.20 911.28 2.27 0.080 (1.000345 

300. o 1098.63 1102.63 4.00 863.50 2.40 0.083 0.000408 
35ii.0 1036.84 1102.64 3-79 816.55 2.54 0.100 0.000487 
400.0 1033.06 1102.65 3.53 77C1.56 2.69 0.112 0.900585 
450.0 1093.27 1102.67 3.40 725.68 2.85 0.126 0.000708 
500.0 1039.43 1102.70 3.21 682, 15 3.03 0.143 0.000863 
6Oil.0 1099.9i: 1102.76 2.84 600.67 3.43 0. i84 0.001235 
700.0 1100.35 ll(12.87 2.52 T23.57 3.91 0.237 !1.001333 
800.0 ll(lO.78 1103.05 2.27 474.Q7 4.37 0 . 3 6  0.002770 
900. 0 1101.21 1103.31 2.10 438.56 4.72 0.346 0.0(13561 

10N.0 1101.64 1103.67 2.03 421.67 4.31 0.374 0.004043 
1200.0 1102.50 1104.49 1.93 413.17 5.01 0.330 0.004318 
1500.0 1103.79 1105.78 1.33 413.86 5 0.388 0.(104235 
2000.0 1105.34 1107.93 1.93 413.64 5.00 0.383 0.004303 
25(10.0 1108.09 1110.06 1.35 413.77 5.00 0.363 0.004239 
3000.0 1110.24 1112.23 1.93 413.70 5.00 0.383 0.004301 
3500.0 1112.33 1114.38 1.93 413.73 5.00 0.383 0.004300 
4000.0 1114.54 1116.53 1.93 413.72 5.00 0.383 0.004300 

? 
4500.0 1116.69 1116.68 1.93 413.73 5.00 0.369 0.004300 
5000.0 1118.84 1120.83 1.39 413.72 5.00 0.369 0.0134300 
5075.0 1113.16 1121.15 1.39 413.72 5 0.363 0.0043(10 

o l ; ve  - 5275.0 1120.02 1122.01 1.93 413.72 5.00 0.363 -0.0043110 
f4f- -- - -- --- ---- 

TRRPEZOIOAL CHRNNEL RNALYSIS COMPUTER PROGRRM, Verrion 1.1 (c) 1386 
Dodcw 6 Rssnciates, Inc., 7015 W. Tidwell. P107, Hcuston, TX 77092 
(713) 835-8322. R inanual with eauatiom R flow chart i s  available. 



SITE XRR 

I DUTLET CiiiVERT 
iiEil, ii3. LENCiTH 
IFT! iFT! IFT! 
-:I, 06 0. 00 30. (!(I 

BARRELS 
r. " . . SHRPE ~ P H N  RISE MilNNING ;:.;:.r7 

;""; l3RTZR;RL IFT! (FT! n r + .  

9 RCF I(). 90 3. @(I , $12 cz!~!)~),! :; rj;,!2L 
! 

F!LE: RM'I::' CULVERT HEADklATER ELNRTi[iN IFT) ~ T E :  ii-3-:.39.1 

LIISCH#RGE 1 ? 3 4 c 

ii 0.06 (I. 00 <I. (0 0.00 0. (10 
207 1.00 0. 00 0.00 0.00 0.00 
414 1.54 0.00 0.00 0, 00 0.0(1 
62 1 1.9'3 0.00 0.00 0.00 0.00 
%a 2.40 o.oo il.O(i 0.00 0.o0 

;Y35 
2,76 (I. 0i1 0.00 0.00 0.00 

<'I? 3.11 0.0(1 0. <!(I 0.00 0.00 
1447 3.43 0.00 i1.00 0.00 0.00 
1656 3.75 0.00 0. (10 0.00 0.00 
1863 4.04 0.00 0. 00 0.00 0.00 
2(170 4.35 0.00 0 . N  0.00 0.00 
4347 12.14 (1.00 (I. i10 0.00 0.00 

The above @. and HW are fw a oeirft above the rcadway. 



91:- HERD- !?!LET OUTLET 
CHiiiiSE !iRT:; ZDNTROL CDMTROL FLDA NDRROL CRITIC9L OUTLET TRILWRTER 
Z' "!! ,,+, E?E4J. PEP?!! DEPTU TYPE DEPTii DEPTH VE?, DEPTH VEL. DEPTii 
( c i s ]  ( i t)  ( i t j  ! ? t i  iF4 i  ! i t 1  ! f t )  i f o s )  ( f t i  ( f o s )  iii) 

<I (I, (16 (I. (I(] 0. (In O - r r  (I. (lo <I. 00 0. O<l 0. O i l  (I. (10 <I, (l(1 

,207 1 ,  0.84 I, 4 3 -  0.62 0.55 3.03 0.76 2.65 0.76 
414 1.54 1.33 1.48 3-Mlt 0 .  0.87 4.01 1.15 3.45 1.15 
621 1,?9 1.i6 1.93 3-Mlt !.24 1.!4 4.73 1.46 4.U2 1.46 
V2q 2.40 2.13 2.34 3-Mlt. 1.50 1.36 5.31 1.73 4.48 1.73 ,.L.L 

1639 2.76 7 2.76 3-Mlt 1.74 1.60 5.83 1.37 4.86 1.97 
!24? 3.11 2.81 3.05 ;-Nit 1.97 i.81 6.28 3.20 5.20 ?.?<I 
1441 3,4? 3.14 3.37 ;-flit 2.13 2.01 6.69 2 4 1  5.43 2.41 
1656 3.75 3.50 5. 69 &Flit 2.40 2.20 7.07 2.60 5.77 2 6 9  
19F.3 4.04 3.88 3.98 3-Mlt 2.60 2.37 7.42 2.79 6.01 2.79 
'370 L, 4,35 4.29 4 'q 6-FFn 3.00 2.55 7.67 3.00 6.24 2.96 

,T~&-~':II?.~.!~ $?  
E l .  inlet. f a c ~  invert 0,il.S ft E l ,  nutlet inver-t (I.@(! fh 
El. i r i l e t  t h r o a t  ii.,ver.t U.<l0 ft El. inlet  crest 0.U0 ft 

;if;* SITE nRT0 i i r i x  CULVERT INVERT ****.f*t*%*+x** 
'V' CT STTRION IFT) ;:". 0.oo 53 +o 5 
VLE, ELEVATION (FT) 0.06 1 1 z o . o  8 

!JUii.Ei STRTIOM (FTI 30.00 Lj 2 +35 
GBTLET ELEVRTION (FT) O.OG 1 1 2 0 . 0 2  

I4UNRER OF HRRRELS 3 
SLOPE (v-FT/H-FT) 0. ccrzo 
CULVERT LENGTH RLONG SLOPE (FT) 30.60 

'r*t+ CULVERT DRTR SLlMMRRY ******M*t**xtM*(I+*X.f*X 

BRRREi SHRPE BOX 
EfRRREL SP0N 10.00 FT 
HRRREL RISE 3.00 FT 
BRREL MRTERIR; CONCRETE 
BRRREL MRNNIt4GtS N 0.013 
INLET TYPE CONVENTIONRL 
INLET EDGE RND WALL SDURRE EDGE (30-75 DEG. FLRREI 
ZNLET DEPRESSION NONE 



tt,*txs ilEGULRF! M;lt\'NEL CHOE;S SFCTION t - l l i l t ( X t i + X t i i + i  

ROTTO'S WIDTH IFT) ;o(;, <;l 

SIDE SLOPE HIV 1 X : l )  :<, :.; 

CHRHI?': SLOPE V I E  1FT;FT) 0. (;:::!a 
YaNNING'S W 1.01-0.1) 0, (i j ~ ,  

CPRKNE? INVERT ELNRTICN !F i) 0. (10 
CLiLVERT NU. 1 UUTLET INVERT ELEVRT~DN (I. 00 17 

t t t h C * l  UNIFORM FL3W RRTING CURVE FCR DCWNSTRERM CHilt+>IEi. 

M.S.E. FROUEE DEPTH VEL. 
(FT) NUMBER iFT) iFPS) 
!~.OO 0.000 (1. i?O (i.00 
0.76 0.536 0.76 2.65 
1.15 0.566 1 . 1  2.45 
1.46 0.567 1.46 4.02 
1.73 0.600 1.73 4.46 
1.97 0.610 1.97 4.86 
2.20 0.616 2.20 5.20 
2.41 0.624 2.40 5.49 
2.60 (1.630 Z.60 5.77 
2.79 0.635 2-79 5.01 
2.96 0.639 2.96 6.24 

- 

RORDWRY DVERTOPPING DRTR 

RORDWRY SURFRCE PRVEE 
EMBRNKNENS TOP WIDTH IFT) 20.00 
CREST LENGTH iFT) 250. oil 
OVERTOPPING CREST ELEVRTION 1FT) 10.00 



TRflp;;OIDfiL WRNNEL fiNRXjI.5 
STRNORRD STEP WRTER SI;RF;liK PRGFILE 

November 17. iW4 

PROERR8 INPUT IIRTR: 
DESCRIPTION 

F1c.w Hate (cubic feet pet. secciid) ....................... 
Chanr~el Bottom Slooe (feet  oer footi .................... 
Pianning's Ronghr~eess Caefficiertt (n-val?ii.l.... ....... ... . 
Channel Side Slope - Left Side (hot-izvi~tall~iertical) .... 
Chwrel Side Slcoe - Right Side (horizontalh~r~t.ica1). .. 
Chamel bttwo Width I f ~ e t )  ............................. 
Chanrel Flow-Line Elevation at Starting Station {feet). . 
Water Supface Elevation at Stat-ting Station (feet).... .. 
Startinn Chailrcel Stat iorr (feet) .  . .. .. . , , . . . .. . .. . . .. . . . . 

PREPAM RESULTS: 
DEER1 PTION VRLUE 
.................................................................... 
Ncwwal Deoth (feet).. .. .. .. .. .. . . .. ... . .. . . ... . ... .. . . . . 2. 34 
Critical Deoth (feet) ................................... 1.67 

Stat~cm Fliwl~ne WS Elev. Oeoth Flcw Rrea Vel Veloc~tv EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (M f t i  (f05.1 Head(ft) ( f t i f t l  

O L v e  - 5305.0 1120.08 1124.37 4.29 674.22 2.60 0.105 0.000456 
A". 5354.0 1120.24 1124.38 4.14 648.40 2.70 0.113 (1.000514 

5400.0 1120.42 1124.40 3.98 620.32 2 . g  0.124 0.000590 
5450.0 1120.60 1124.42 3.82 592.95 2.95 0.135 0.000679 
Si10.0 1120.78 1124.44 3.66 566.58 3. W 0.148 0.000783 
;6(0.0 1121.14 1124.51 3.36 516.17 3.39 0.178 0.001047 
5700.0 1121.50 1124.59 3.09 470.77 3.72 0.215 0.001391 
5800.(1 1121.86 1124.71 2.85 431.64 4.05 0.255 0.0(11836 
5900.0 1122.22 1124.88 2.66 400.35 4.37 0.297 0.002323 
6000.0 1122.58 1125.10 2.52 377.86 4.63 0.333 0.0&?797 
€200.0 1123.30 1125.66 2.37 354.98 4.93 0.377 0.003411 
6400.0 1124.02 1126.36 2.34 349.79 5.00 0.389 0.003574 
7000.0 1126.18 1128.Z 2.33 348.70 5.02 0.331 0.003611 
7500.0 1127.98 1130.32 2.34 349.13 5.01 0.390 0.003596 
8000.0 1129.78 1132.12 2.34 348.98 5.01 0.330 0.003601 
8500.0 1131.58 1133.92 2.34 549.03 5.01 0.390 0.003600 
9000.0 1133.38 1135.72 2.34 349.W 5.01 0.390 0.003600 
9500.0 1135.18 1137.52 2.34 j4cJ.W 5.01 0.390 0.003b(rD 

10000.0 1136.96 1139.32 2.34 349.02 5.01 0.390 0.003600 
10485.0 1135.73 1141.06 2.34 349.02 5.01 0.390 0.003600 

ok;U - 10585.0 1139.09 1141.42 2.34 349.V: 5.01 0.390 0.003600 

TRRPEZOIDRL CHRWEL RWLYSIS COMPUTER PROGRRN. Version 1.1 (c) 1986 
Dodson 6 Ikwciates, Inc., 7015 U. Tidwell, t107, Houston, TX 77092 
(713) 895-8322. R manual w ~ t h  equations 8 flow chart 15 available. 



FILE: RMPECl CLlL!JERT ilEI;DliR;E: E Z R ? l C l ? !  (FT) W E  .. : 11 -20.1334 

I 2.34 0. 00 5. [!(, ~ ~ , O O  0. O(1 

2.70 0, i10 [: ,gj  0.00 0. 00 
3. ilx 0. 00 ~ . ..?.. <I. 00 0. Oil Ti ;:il 

lr125 3.35 0. ZICI [,, 6;; 0.00 0. $0 
1400 3.6: 0.OCi c, (10 0.00 0. Oil 
1575 3.93 0.00 0. (I(] 0.00 0. 0i1 
1750 4.24 0.00 <I. 00 0.00 0.0(1 
3850 12.07 0.00 (I, 00 0.00 0. 00 

The abnve R and HW are fur-. a n o i n t  ab,xve the r c ~ d ~ a y .  

G RDRMJRY 
0. iiii 1i1. Oil 
it, iln iii. 3.e 
0. I 10.60 
0. (10 10.78 
O.00 10. W 
0, it0 il.iI9 
0.ll~l 11.24 
0. <I0 11. 37 
1.00 1 1.50 
u.iiii 1 i . g  
0. (I(] 11. 74 
0. O(1 0.00 



, 
7; 
, . 

-.. + ; ii . DQTE ! ' -,,-,+. r..7: . ;  . . . 11-C. A131 

FILE NRMii WE2  
--- 

.----ER=OAMRNCE CLI?IVE FOR C'iiLVER? f 1 - 8 . i -. l(i FY 3 j . RCR 

"1s- ": HERD- INLET IILITLE? 
MiiSr.' IbRIER Ciifi-iROL C.@i";lF9L FLV~ !%RbIRL C R I T I L X  DUTLET TRiCvIiiTER 
FLOll SLEV. DEPTH DEPT!! TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
i;f4 ift) (ft i ift.) ii4i ift) Iftl ( f o 5 )  i f t)  i f o s i  i f t l  

O (1. 06 I. (0 0. 00 0-l4F 0. Nl (I. 00 0. 00 0, CIO 0. <0 0. (10 
175 0.98 0.81 0.92 3-Mlt 0.60 5 3  2.84 0.77 2.44 0.77 
1 1 . 1  1.29 1.4: x - ~ i t  0.93 0.64 3.76 1.16 3.18 1.16 
c.-,= 9 1.70 1.99 3-Nit 1 1  1.10 4.43 1.48 i.70 1.48 
700 2.34 2.06 2.28 W i t  1.45 1.34 4.39 1.75 4.11 1.15 
875 2.70 2.33 2.64 3-Mlt 1.69 1.55 7 2 .  4.46 2.00 

I 3.03 2.71 2.97 3-Mlt 1.91 1.75 5.89 2.23 4.77 2.23 
1% 3.35 3.03 3.23 3-Hlt 2.12 1.94 6.28 2.44 5.04 2.44 
i40ii 3.65 3 .  3.53 3-Mlt 2.32 2.1: 6.64 2.64 5.28 2.64 
1575 3.33 3.70 3.87 3-Mlt 2 5  2.30 6.97 2.82 5.51 2.82 
7 4.24 4.i18 4.19 4 - F i t  3.00 2.46 7:3 3.M 5.72 3.0il 

i ~ - W 1 5  =1143,33 

El. inlet face i rnve~ t .  0.06 f t  El. o u t l e t  i r w r r t  0.00 :t 
Ei. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

x c e *  SITE WTR *H*rr CULVERT I N E R T  t**rr%ixi*irtr;xxr: 
INLET STRTICt$ (FT) 0.00 l o 6 + 1 5  
INLET ELEVRTION (FTl 0.06 l l?9,15 
CUTLET ETRTIO4 l F T i  30.0~1 I ~ ~ + B F  
% L E T  ELEVATION i F T i  0.00 1 / 3 5  109 

NUMBER OF BRRRELS 8 
%OPE (V-FTIH-FT) 0.0020 
CULVERT LENGTH RLONG SLOPE IFT) 30.00 

H w a  CULVERT WTH SUMMRRY xxsx*~nt%xxr*xxwwxXXXYt 
BRRREL SHRPE BOX 
9RRREL SPRIJ 10.00 FT 
BRRREL RISE 3.00 FT 
BRRREL MRTERIRL CONCRETE 
BRRHR MRNHING'S N 0.012 
INLET TYE CUNVENIl DNRL 
INLET EDGE AND WRLL BURRE EDGE (30-75 DE6. FLRRE) 
INLET DEPRESSIMJ NONE 



r t . i r i * r  fiEfiL!l.;iWCi:;~?.::;E;. CROSS SECTION i i i i t * t i + i x i r r - x x  
E ~ T J ~ ~ :  $:!v;:~ .:?:I 90,0[1 
siE ?, ,-..,. 3L~!i:  d!!.: !j:l) 4.0 
C)Qt#:;! ::.!,[>::.: ',);y !:T;FT) 0. 0ii4 
!#~J~,NG! 5 ;i.(;i-.~, i j  (1.030 
CH;l?,,N;: - ; , I -  "' " ' ' 

. , . v z ? ~  xcbfiTIDb1 (FT) 0. (10 
%ii<E2: i s&,  2CTCCT INi)ERS pL&RTxQpJ 0.09 F: 

*tx*;ti UI~IFUFI~I -13 3if:ING CURVE FOR DOU!4STRERM CHRNNEL 

$1 .:. i . .:. .. FRDLIDE 
i t  NUMRER 

I 0. (I(l(1 

!, 7 0.43(1 
: ; ,  0.513 
. 0.536 
: ?C , ! (I. 548 
1 0,556 
3 0.563 
4 4  (1.569 
2.64 0.574 
?.a2 0,578 
. .. :.. !!\I il. 581 

DEPTH 
!FT) 
O. (10 
0.77 
1. 16 
\.&@ 
1.75 
2. il(1 

2.23 

2.44 
2.63 
?. 82 
3, $0 

SHERR 
!PSFI 
0.00 
0. 17 
0.26 
0.33 
<I, 3 l  
0.45 
0.50 
0.55 
0.59 
0.63 
0.67 

RiJRDWRY S!UWKE PRVED 
EMBRNKflENT TO? WIDTH (FT) 20.00 
CREST LENET? !FT! 250. MI 
OVERTOPPING CREST ELEVRTIOt4 !FT! 10. (0 



TRfipEzQiDQi C@N);Ei. fi;jR>SiS 
STfiI4DRRD STEP IIRTEF' SU2FRC.E PRilfiLE 

No.vember :7, i914 

PROEHRM INPUT DRTR: 
DE%RiPl'iON 

Flow Rate Lcuhic feet oer second). ...................... 1L70.U 
Channel Rnttom Sloue (feet oer foot). .............. .. .. 0.0047 
Marcr5inq's Roughness Coefficient (n-iaiue). .............. @.03(1(1 
Channel Side Slooe - Left Side (hori2orital/vert.ical).... 4. (10 
Channel Side Slooe - Right Side ihorizontaliveitieai)... 4. (10 
ChsriileiBottc#flWidth (feet)  ............................. 140.0 
Chaii-el Flow-Line E1evatic.n at Sta~tini;  Statiun (feet)..  1139.i5 
Watei? Surface Elwation at Startiiiu Staiion ifeet).. . . . .  1143.33 
Startino Chariilel Statior~ (feet)  ......................... 10615.00 

Normal Ileoth (feet) ..................................... 1.51 ................ .............. Critical D~oth (feet).. .. 1.42 

Station Flowline WS Elev. Deoth Flw fii7ea Vel Velocity EGL Slooe 
i f t )  ( f t )  ( f t )  ( f t )  (M f t )  (fp5) Headlft) ( f t l f t i  

TRAPEZOIDRL CHRNNEL RNAtYSlS WMWTER PROGRRM, Version 1.1 (c) 1986 
Dadson 8 Rswc~atee, Inc., 7015 W. Tldwell, #107, Houstort, TX 77092 
(713) 835-8322. A mnual with equations b flow chart is ava~lable. 



SITE DOTR i CULVERT SURPE, F iKiEr t i i l~ .  INLET 

£LEV. ELK. SHRPE SPON RISE MONNII.16 INLET 
iFT) IFT! (FT) ~~RTERIRL (F;! iFT) ii TYPE 
O.Ob 0.00 30.00 6 RCB 10.00 3.00 I !  CDN'IEhlTiCWX 

I 

FILE: RE1COC CULVERT HERDWRTER ELNUTION (FT! DOTE: 11-?<I-1994 

DISCHRRGE 1 2 3 4 c 4 

0 0.06 0. (10 0. ((1 0.00 0. Oil 
137 0.98 0. 00 ir.00 0.00 0.0(i 
274 l.Z 0.00 0.W 0.0o 0.(!0 
411 1.97 0.00 0.0o 0.00 0.00 
548 2.37 0.00 0.00 0.00 (1. OCl 

@ 685 2.74 0.00 0. (10 0.00 0.00 
,q:? 2.08 0.00 (1. MI 0.00 0.00 
95'3 3.41 0.00 0.00 il.00 0.00 

lo% 3.72 0.00 0. (0 0.00 0.0(1 
12x1 4 . 0 ~ :  0.00 0.00 0.0~1 0.00 
1370 4.2 0.00 0.00 0.00 0. (,cl 
2877 11.99 0.00 0.00 0.00 0. 00 

The abave Q arid HII are f o r  a puint ak+ve t.he roadway. 



c:-:?K;>i: D G K :  ; :.>(l+:2y, FIL; K,TE; 11.2?&4.-m-.: I;>" 

p , , ~ , ~ ~ ; ; ;  : ; g ~ :  l $ : , ; + i  Fji:  #i(E: K$rfiC -- 

@---j&lRb11IIICE CUKE c3R DI..'IERI +i ! - 6 i 10 3Y 3 1 RCIi 

315- HEAD- INLET OUTLET 
I);RRGE LlniE:! COf:IR[;i COI,iTRilL FLCiGl NORMRL CRlTiCf i i  OUTLET TRILijRTER 
FLli i i  ELEV. DEPTH DEPTti TYPE DEPTH DEPTH VEL. DEPTti VEL. DEPTii 
i ~ f 5 )  if?.)  ( f f !  i itj  iF4) ( i t !  i f t i  i f@=) i f t !  (fos! ( f t !  

9 (I.(& 0.OO 0 0  I -  0.00 9,OO 0.00 (i.0~1 <1.0(1 
137 0.98 (1.84 0.9'2 3-Mlt 0.61 0.55 3.20 0.71 2.64 0.71 
274 1.52 1.33 i.46 3-M!t 0.35 0.37 4.24 !.i@ 3.43 1.08 
411 1 3  1.75 !.3i 3-Nit 2 4  1.14 5.00 !.37 3.38 1.37 
r, 8 2.37 2.12 2.31 3-Mlt. 1.50 1.38 5.63 1.62 4.42 i.62 
685 2.74 2.46 2.68 >Nit 1.74 1-69 6. !8 1.85 4.79 1.85 
8?2 3.08 2.79 3.02 3-Mlt i. 36 i .  80 6.66 2. (16 5.11 2.06 
,>cm 3.41 3, 13 3.35 3-Mlt 2. 18 2.00 7.11 2.25 5.40 2.25 

13% 3.72 3.48 3.66 3-Nlt 2.33 2. 18 7.51 2.43 5.66 2.43 
,-,-.. 
irs; 4.02 3.85 3.96 3-)lit 2.53 2.36 7.89 2.60 5.33 2.60 
I . ., , 4 . 2  -- 4.26- . ( I 6  &FF;s 5.00 2.54 7.61 3-00 6.11 2.77 

-4. iiEjo+ = I l 6 f i 2  33 

E l .  in le t  face invert. 0.06 f t  Ei. ou t le t  invert 0.00 f t  
El. irilet thmat  i?bveit 0.00 f t  El .  i n le t  c res t  0.00 f t  

+ex+ SITE DRTR tit*** CULVERT INVERT *tt+xxxt*xitx*t 

I t j i E T  STRTION (FT! 0.00 153+35 
INLET ELEViiiiON iFT) 0.06 1 1 b q 8 0  7 
@LITLET SIRIIDN F T !  310. 00 I 5 y t 5 
UdTLET ELEVRT!ON (FT! O.00 I I 6 CI . o 1 
NUMBER DF BARRELS 6 
SLOPE (V-FTIH-FT) 0.0020 
CgLVERT LENGTH RLOhG SLOPE (FT! 30.00 

c;x+ CJLVERT DRTR SMMRRY xirx*rx*aixxHx**cxxxxit* 
ERRRE: SHRPE BOX 
BRRREL SPRt4 10. 00 FT 
BRRREL RISE 3.00 FT 
6RRRR XRTERIRL CONCRETE 
BRRREL NRNNING'S N 0.012 
INLET TYPE CONVENTIONRL 
INLET EDGE RND WRLL SQURRE EDGE (30-75 REG. FLRRE) 
INLET DEPRESSION NONE 



cxaiixr REGULRR CHfiNNEL CROSS SECTIOIN i * i r i t t r t t x * i i r r  
%TiOM WiDTH (F i !  
SIDE 5LC1PE H/V (X:l! 
CHRNNEL SLOPE V/H !FT/FTi 
Mtt41NG1 S !I !. 01-ii, 11 (I. i13u 
CHilNNEL IhiVEfiT ELEEVTIOt4 (FT) 0. iiii 
CULVERT N'i, 1 OUTLET iNVERT ELEVATION <i.(l(i F i  

xxxtvx t  Ub!IFTJRM FLOW RRTING CURVE FDR OOWNSTRERM CHRNNEL 

U. S. E. FROUUE 
(FT! NUMBER 
0. iiii g. oil0 
0.71 0.550 
1.08 0.382 
1.37 0.600 
1.62 0.612 
1.85 0.622 
2.06 0.@9 
2.25 0.63: 
2.43 0.640 
2.60 0.644 
2.77 0.648 

DEPTH 
(FT! 
0. ii0 
0.71 
1. <I8 
1.37 
1.Q 
1.85 
2. 
2.25 
2.43 
2.60 
2.77 

VEL. SHEAR 
!FPSi (PSFi 
i I (I. iiii 

2.64 ii. 21 
3.43 0.32 
3.98 0.40 
4.42 0.47 
4.79 0.54 
5-11 0.60 
5.40 0.66 
5.66 0.71 
5.89 0.76 
6.11 0.81 

RORDWN OVERTOPPING DRTR -- 

ROMWRY SURFFLE PRVED 
EMBRNKNENT TOP WIDTH (FT) 20.00 
CREST LENGTH (FT) 250.00 
OVERTOPPING CREST ELEVRTION (FT) 10.00 



i R f l ? E z f i j D R L  Cd@di:JNEi $!i#L"C]' i u  J 

STRNDRRD STEP WGTER S U R F S I E  U R a F I L E  
Noveiobw 17, i994 

PRGGR9M INWT DRTR: 
D E S C R I P T I D N  

Flow Rate !cubic feet oer  second) ....................... 
Chanrsel Botto~,~ Siaae !feet aer foot.) .................... 

............. Manning's Reughrcess Ccsefficient !n-valt~e).. 
Channel Side Slope - Left Side (ha~izontal/vectical)..  ., 
Channel Side Slope - Right Side (hi~~~izontallvwtical)... 
Channel Botto~n blidth ( fee t )  ............................ 
Chan-iel Flcw-Line Elevation at Stai'tinq Statiori (feet)..  

..... Wate~x Suy-face Eiwatiort at Starting S ta t in ,  (feet) .  
Starting Chanre! Stat ion (feet).. ....................... 

PRffiRRN RESULTS: 
D E S C R I  PT 10N 

brr~ial Depth ( f e ~ t )  ..................................... 1.37 
................................... Critical Deeth (feet)  1.14 

Station Flmlirte WS Elev. D~oth F lw RtTea 
I f t )  i f t )  l f t )  I f t )  (sq f t )  

Ve! Velaclty EGL S l o p  
Ifos) Head(ft) ( f t / f t )  

1.46 0.033 0.000148 
1.65 0.042 0.000217 
1.84 0.052 0.000301 
2. (16 (1. (I66 0.0004?1 
2.68 0.112 0.000990 
3.66 0.208 0.002640 
4.76 0.351 0.006141 
4.94 0.379 0.006937 
4.96 0.382 0.007032 
4.95 0.380 0.006981 
4.96 (1.381 0.007012 
4.95 0.381 0.006393 
4.96 0.381 0.007005 
4.95 0.381 0.006996 
4.95 0.381 0.007002 
4.95 0.381 0.006938 
4.95 0.361 0.007002 
4.95 0.381 0.006993 
4.95 0.381 0.007000 
4.95 0.381 0.007000 
4.95 0.381 0.007000 
4.95 0.381 0.007(100 
4.95 0.361 0.007000 
4.95 0.381 0.006934 
4.95 0.381 0.007000 
4.95 0.381 0.007001 
4.95 0.381 0.007000 
4.95 0.31 0.0&999 
4.95 0.381 0.0n7000 



. .. . . . ; vJv d d ~  j'1: f i .  3v2,' i l  c 
FHUR C ---- 

. . . fi-8 - 
7- "- ~ 

~ ~ - 
SITE Dii iFi  I idiiRiRL, INLET ! wRp:, '. ' ' 

I 

i I OUTLET CULVERT P i W t l l  1 ;  ELEV. LENGTH ! SHHPE 3p(3i RISE MRNNING INLET 

! ! i ~ i )  IFTI (FT) ! MRTERIR I i n TYPE 

FILE: %WAD CULVERT HERDGlfiiER Ei>)sr; j~ (FT! WTE: ii-i?<1-1,334 

DISCHAREF 1 2 3 4 r 

0 0.06 0.00 (1, $0 [I, <II:I (I. (I<I 

85 0.73 0.00 0.00 0. (10 0.00 
170 1.12 0.00 0.00 0, (+ 0.00 
255 1.44 0.00 0.0(1 0, iiii 0.00 
340 1.74 0.00 ii.0ii O, $(I 0.00 
425 2.01 0.00 0.0<1 0. 00 0.00 
510 2.26 0. (10 0.00 0, (10 0.00 
535 2.50 0.00 0. O i l  ~. (I(] 0.06 
680 2.73 0. (10 0. (~(i o. <I(I 0.00 
765 Z.95 0.00 (I. 00 0. 00 0.00 
850 3.16 0.00 0.M 0. ($1 0.00 

2505 11.47 0.00 0.00 (1. ii(~ 0.0(1 
The abwe 0 and HU are far a point ahcve tne roadway. 

6 ROADWAY 
O.OO I(]. 00 
0.00 iO.2: 
0.00 10.37 
(1.00 10.48 
o. i iO 10.58 
0 . 0  !ir. 68 
0. il0 10.77 
0.00 10.85 
O. O(1 10.33 
0.00 11.00 
0.00 11.08 
0.00 0.00 



FliE EfiTE: ii-'< L J - i ' f j q  

TILE NANE: RNWRD 

CUR'JE FOR C?liaVERT # 1 - 6 ( 10 FY 5 i RCR 

$15- HERD- INLET OUTLET 
CHRRSE WFISER CONTROL CONTROL FLGII t\QUMFiL CHiTICRL VLITLET Tii1Lb)RTER 
FLGW ELEO, DEPTii DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
! c f s i  ift) (ft) i f t )  $4) i f t)  ! f t l  ( f e s i  i f t)  i f e s i  i f t )  

0 0.06 0.O0 i 0 -  0.00 il.00 0.i10 O.(I(I 0.00 0.00 
$5 0.73 0.61 0.67 ;-Hit 0.44 0.40 2.97 0.48 2.48 0.46 

170 1.12 0.97 1.06 3-Mlt 0.70 0.63 3 9 3  7 '  3.24 0.72 
255 1.44 1.27 1.38 3-Mlt, 0.91 n.83 4.63 (1.92 3.78 0.92 
340 i.74 1.53 1.68 3-M?t 1.09 1.OiI 5.21 1.09 4-21 1.09 
4B 2.01 1.79 1.95 3-MSt 1 . 2  1, 16 S.71 1.24 4.57 1.24 
510 2.26 2.W '?,20 3-Et 1.43 1.31 6.15 1.38 4.83 1.38 
c c 
6% 2.50 2.24 2.44 3-MZt 1.58 1.45 6.55 1 5 1  5.17 1.51 
660 2.73 2.45 2.67 3 1.73 1 . 9  6:32 1.64 5.43 1.64 
765 2.95 2.66 2.89 3-W2t 1.87 i.72 7.27 1.75 5.67 1.75 
0 3.16 2.86 3.16 b M Z t  2.01 1.64 7.5'3 1.87 5.68 1.37 

+-,I? =. I 2o4 ,4  7. 
E!. i n l e t  face i n v e r t  U.(l& f t  E l ,  o u t l e t  i nvep t  O.(lO f t  
El. i n l e t  throat i-r~vet-t 0.00 f t  El .  in le t  crest 0. Oil f t 

rrHr SITE DRTR ****.* CULVERT INVERT xxr*HHxxxxxx 
INLET STRTION iFT) 0.00 Z I Z + . ! ~  
INLET ELEVRTION (FT) 0.06 I Z o i ~  3 7  
OUTLET STRTION (FT) 30.00 212+25 
OUTLET ELEVRTION (FTi  0.00 1Lb1*31 
NUMBER OF BARRELS 6 
SOYE (V-FTIH-FTI 0. 0020 
CULVERT LENGTH RLDNG SLOPE K T )  30.00 

t s r t s  CULVERT DRTR SUMMARY x x t # H H H * & H * * x x x x x t x *  
BARREL SHRPE BOX 
BRRREL SPRN 10.00 FT 
BRRREL RISE 3.00 FT 
BRRREL MRTERIRL CONCRETE 
BRRREL MRNNING'S N 0.012 
INLET TYPE CONVENTIONRL 
INLET E D E  AND WRLL SQURRE EDGE (30-75 DEE. FLRRE) 
iNLET DEPRESSION NONE 



i**rrx+ LINIFORW FLU!! ;jRiIi?; ;URVE FOR DCIWNSTREilV CHflNNEL 

DEPTH EL. SHEAR 
( F i !  (iFf! (PSFi 
0. O i l  (1.00 0, (10 
0.4P 2.48 0.21 
0.72 3.24 O.ji 
I 2 3.74 0.4[1 
I 4 0.47 
1.24 4.57 0.54 
1.38 4.89 0.60 
1.51 5.17 0.66 
1.64 5.43 0.71 
1.7: 5.67 O. 77 
1 7  5.88 0,81 

ROitDI.;AY OVERTOPPING; DRTH 

RORDWRY SURFRCE PAVED 
EMBRNKlENT TCP WiDTH iFT) :O.U(i 
CREST LENGTH (FT! 25(1.00 
OVERTOPPING CREST ELEVRTION IFT)  10. (10 



Tiiga-----r . . tiuiu~i CI.:R"~NE: :n;:j.y~:~ 

STIINDRRD STEP &i;TEP S?lt?F?L.C ?Giii'I!.? 
Norfmbw 17, 19% 

PRCiGRRM INPUT N S R :  
DESCfiI PTIIElN f ,718 , + ~ L < E  
--------------------------------------------------------------.----- 

rc, F l c ~  Rate (cubic feet oer second)... .... .,.... . ..... . . . . d.d.0 
Channel Bottom Slooe (feet oer foot) ................. ... 0, iiii?? 
Maminu's Rouuhness Coefficierst (n-value) ...... ,.. .. .. . . 0, (I:(IO 
Channel Side Slooe - Left Side (horizontaliv~rticai) .  . . . 4,  ilO 

Chavtnel Side Slooe - Right Side (hoi . i ;ont~l/~ir- t ical) .  . . 4.N 
Chxnr,el Bc>tti~r~ Width (feet).  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.0 
Channel Flow-Line Elwation at '3arting Statiar, ( fer i ) . .  1201.37 
Water Surface Elevatic~r~ at Starting Ststion ( fee t ) .  . . . . . 1204.47 
Starting Chai.lnei Station (feet) .  .. . ... . . ... . .. . ... .. ., . . 2122X00 

PR&RRM REWLTS: 
DESCRIPTION 

Normal Deoth (feeti ............................... . ..... 2. 36 
Critical Death (feet) ................................... 1.70 

Station Flowline WS Elev. Deotil Flcw Rrea Vel Velocity EGL Slaue 
( f t )  ( f t )  ( f t )  ( f t )  (54 ft; (f05) Headlft) ( f t f f t )  

TRRPEZOIDRL CHRNNEL RNRLYSIS WMPUTER PROGRRM, Versiori 1.1 ic) 1986 
Dctdson 8 Rssociates, Inc., 7015 W. Tidwell, 11107. tioustor$. TX 77092 
(713) 893-8322, R aanual with etluations & flow chart i r  available. 



BRRRELS 
SHRPE 

I 
SP9N RISE MRNNING Ii&ET 1 

MRTEHIAL IFT) !:Ti n 
3 RCB -- I ,  10 2. I , i CiiPJENTlljiJll~, 

CT!  C~ >t.CbC , .LA. ,~:,L, .> CULVERT HERDURTER ELWRTION iiTi IIRTE : i i-20-1394 

DI,;Cp,spi' 5 3 4 c 

0. (16 (I. (I;! 0. 00 0. 00 Q.Oo 
c.z 
-,. 0.87 0.00 o. it0 i1.00 

* -.. 
0. 00 

1!(1 1.J4 0.00 0. @:I <I. 0(1 0.00 
165 1. 72 0.00 0.0ii 0.00 0.00 
:, . ,2;, 
LL * 2.07 0. 00 i?. (10 il. 00 0. Oil I;;, z. 33 (I. oii 0. oo n.oo 0.00 

?. 68 Q.O(I 0.00 12.00 0.00 
7r.r 2..e; 2.16 0.0Ii 0. 00 <I. (10 0. 00 
&GI:, : 2. ,Ld .:., 0. OO 0.00 (1. 00 0.00 
4'15 3.48 0. @(I 0. iiil 0.00 0.00 
=c,- k6~<l  3.73 0. ilO 0. O[l 0.00 0.00 

1 3 5  Li.09 (1.00 0.U0 0.00 (1.00 
T ,tie above 2 and HW are f o r  a noirk abwe tine madwav. 



CJRRE~;T O,;TE: ;;.3-19~4 FILE DRTE: 1!-?0-1914 
[~.;X~E$!T rjl4r: j%:44:3& F!LE N R M E : A M K  

PERFOHtiAKE CURVE FOR CCILI'ERT P 1 - 3 ( 10 3 i RCB 

DI 5.. YEAD- INLET OUTLET 

CHARGE kJil?EH CONTROL CONTROL F L N  MIR~RL CRiTICRL OUTLET THILWRTER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c fs )  ift) (ft! (ft! (F4! ( f t )  ( f t)  ( f 0 5 )  lft) (f05) ( f h )  

O 0.06 0. 00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
c= 
Jd 0.87 0.72 0.81 3-Mlt 0.53 0.47 2.74 0.67 2.19 0.67 

110 !.34 1.15 1.28 3-t4lt 0 . g  0.75 3.66 1.00 2.82 1.00 
165 i.72 1.50 1.66 3-Mlt 1.07 0.98 4.33 1.27 3.24 1.27 
Z 0  2.07 1.83 2.01 3-Mlt. 1.29 1.19 4.83 1.50 3.58 1.50 
275 2. 33 2.13 2.33 3-Mlt 1.50 1.38 5.38 1.70 3.86 1.70 
330 2.68 2.40 2.62 3-Mlh 1.63 1.56 5.E 1.81 4.10 1.83 
385 2. 36 2.67 2.90 3-Mlt 1.88 1.73 6.22 2.06 4.32 2.06 
440 3 2 3  2.93 3.17 3-N1t 2.06 1.89 6.53 2.22 4.51 2.22 
495 3.48 3 . 2  3.42 3-Mlt 2 2 3  2.04 6.34 2.38 4.68 2.38 
%(I 3.73 3.43 3.67 3-Mlt. 2.40 2.19 7.27 2.52 4.84 2.52 

+ r ? ? r t v 4  = 11-2.4*?/ 

E!. i n l e t  f a c ~  ir ivei-t  0.06 f t  E;. n u t l e t  i r ~ v w t  0.00 ft 
El. inlet t h r o a t  inver . t  0.00 ft El. i n l e t  c r e s t  0.00 ft 

Htt+ SITE DRTR r H w x  CULVERT INVERT H**++****ttr* 
I t k E T  STRTION (FT) 0.00 ~ 6 5 ~ 8 5  
INLET ELEVATION (FT) 0.06 ILL I .OY 
OUTLET STRTIUl (FT) 30.00 z 6 5 t 5 5  
OUTLET ELEVRTION (FT! (1.00 I L Z o . 9  8 
NUMBER E 8BRRELS 3 
SLOPE iV-FTIH-FTI (1.0020 
CULVERT LENGTH ALONG SLOPE (FT) 30.00 

r - x e x  CULVERT DRTR SUMMARY *xrxxtxxatxt;xxxxe*z*~tx 
BARREL SHRPE B U  
BRRREL SPRN 10.00 FT 
RRRREL RISE 3.00 FT 
BRRREL MRTERlRL CONCRETE 
BARREL MRNNING'S t: 0.012 
INLET TYPE CCINVENTIBVRL 
INLET EDGE AND WRLL SOLNRE EDGE (30-75 DEG. FLRRE) 
INLET DEPRESSION NONE 



*t*irrr REGULRR CHMNEL CROSS SECTIC!N t t tr+rt l t++. ,  w i t  

BOTTOil LIIPTH (FT) ?C c.,,.! 
:..L. . . 

SIDE SLOPE H/V ( X : l !  4.0 
CHRNNEL SLOPE V/H (FT/FT! (: . . imq .., ... 

MMJING7S N t.01-0.1) -, ... ii:ib *,,. 

CHRNNEL INVERT ELCVRTIllH (FT) ;, . . ~  :!,., ..... 

CLlLVERT NO.l OUTLET INVERT ELNRiICiN ,-i rT 
w. .:. 

t*rrx** UNIFORM FLOW RRTTNS CURVE FOR DOWNSTRERi? CUA:4>;E: 

W. S. E. FROUDE 
(FT) NUMBER 
0.00 0.000 
0.67 0.473 
1.00 0.436 
1.27 0.508 
1.50 ii.516 
1.70 0.522 
1.83 0.526 
2.06 0.530 
2.22 0.533 
2.35 0.535 
2.52 0.538 

RORDWRY OVERTOPPINE Iii'Tij - -. 

RO!4DWRY SURFREE P$;ED 
ENWNENT TOP UIDSH (FT) r .  (.>? 
CREST LENGTH (FT) 253.0[! 
OVERTQPPING CREST ELEVRTION (FT) io. (19 



TRRPEiOIII2L C;HRNblE.lii AldhLYSiS 
ST64DHRD STEP M A T S  SURFRCi F'F.CIFiF:LE 

N~velbw l i r  1994 

PROGRRM INNS DRTR: 
DEER1 PTIDN VRLUE 
........................... ......................................... 

....................... Flow Rate (cubic feet per second1 550.0 
Channel Bottom Slope (feet Der fc,oti .................... 0, 0[l4(l 

.............. Marbrsing' s R U U U ~ T I E ~ S  COef f ic ier~t  tirvalue). 0.0300 
Charm1 Side Slctoe - Left Side (horizontaliverticali.... 4.00 
Charm1 Side Slope - Right Side (hcrizontalivertical). .. 4, (ill 

-= ............................. Chsri(te1 Bottoa Width (feet i A*. b 
Chanrel F l w i i n e  Elevation at Starting Station (feet) . .  1221.04 

..... Water Surface Elevation at Start in? Station !feet). 1224.7i 
Starting Chartre1 Stat iori (feet) . .  ....................... 26585.00 

PRERRM ESJLTS: 
DESCRl PTIDN VRLUE 

N'rsal Deuth (feet.) ..................................... Z .  47 
Critical Depth (feet)  ..................... ... .......... 1.83 

Station Flowline WS Elev. De~th Flcw Rrea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t i  ( f t )  (5a f t )  !fpsi Head(ft1 ( f t t f t )  

TRRPEZDIWIL CHRNNEL RNKYSIS WMPUTER PRUGRRN. Version 1.1 (ci 1986 
Dod5ors d Resociates, Inc., 7015 W. Tidwell, t1107, Houston, TX 77092 
(713) 835-BE. fl rmnual with etluationri & flow chart i s  available. 



PROGRAM INPLlT DRTR: 
DESCRIPTION VRLLlE 
----------------------------.--------------------------------------- 

Flow Rate [cubic i e ~ t  ow ;ecoi~d)... .................... 280.0 
Channel Rottorn Slccoe iiee: ow ioot) .................... 0.0040 

....... ....... Mamninp'r Hc~ughnes~ foeificiefk in-value) : 0. 0300 
. Channel Side Slnue Left Side (hot-izor~tallvwtical).... 4.00 

Charm1 Side Slcoe - Aight Side ~horizontal/vert.icalj... 4.M 
Channel Rattoin Width (feel!. ............................ 20.0 
Chanrei Flcnv-Line Eievaticrf, at. Startirq Stat.ic(is !feet).. 1231.50 

..... Water Sui-face Elevatii,?, a t  Si;ari.irrp Statinn ifeet?.  1233.9: ....................... Startino Channel Stat ion (feet) . .  2920<1.<10 

PROCiMM RESULTS: 
DEER1 PT ION 

Nurr~al Deoth (feet). .................................... 2. 2i 
C ~ i t i c a l  Death (feet!.. ............. .... ... ... ...... 1.63 

Station Flowline WS Eiev, Ileoth FIOH h a  Vel Velocity EEL Slaae 
( i t )  i f t )  Ift! (it1 (sq i t )  (fes) HeadIft) ( f t i f t )  

29200.0 1231.50 1233.37 2.47 73.80 3.79 0.223 0. ili12624 
2980.0 1231.70 1234.09 2.39 7U.G 3.36 0.244 0.002972 
29300.0 1231.30 1234.23 2.33 68.25 4.10 0.261 ii.003::4 
29400.0 1232.30 1234.55 2. 2: 65.39 4.28 (1.285 0.003698 
29500.0 1232.70 1234.92 2. 22 64.22 4.36 0.235 0.002893 
23600.0 1233.10 1235.31 2.21 63.81 4. 39 0,239 0.003364 
30000.0 1e34.70 1236.90 2.211 63.54 4.41 0. 30i 0.004012 
3030.0 1236.70 1238.91 2.21 63.64 4.40 (1.361 0.003394 
31000.0 1230.70 1240.31 2.21 63.60 4.40 0.301 0. N14002 

a sell --;~IW.C~ 1240.86 1243.07 2.21 63.62 4.40 0.301 0.(03939 
ed. 

TRRPEZDIDRL CHMNEL MRLYSIS COMPUSER PROGRRM, Version 1.1 ic) 1386 
Dodson 8 S ~ w i a t e s ?  Inc., 7015 W. Tidwell, tfl(il, Houstori, TX 77092 
(713) 895-8322. R rmr~ual with equations & flow chart i s  available. 
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COST ESTIMATE 
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WADDELL ROAD CHANNEL 
COST 

DESCRIPTION 

ESTIMATE 

ESTIMATED 
QUANTITY 

294,654 

32,555 

1 

1 

1 

1 

1 

1 

50 

50 

30 

50 

30 

50 

30 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Channel Excavation 

Detension Basin Excavation 

3.0' drop structure at sta. 28 + 00 

3.5' drop structure at sta. 90 + 00 

3.0' drop structure at sta. 100 + 00 

2.0' drop structure at sta. 123 +00 

2.0' drop structure at sta. 140 + 00 

4.0' drop structure at sta. 166 + 00 

5 - 10' x 4' B.C. under Dysart 
Road at El Mirage Wash 

4 - 10' x 4' B.C. under Waddel 
Road at Dysart Road 

5 - 10' x 4' B.C. 112 mile west of 
Dysart Road 

5 - 10' x 4' B.C. at Litchfield Road 

4 - 10'x 4' B.C. 112 mile west of 
Litchfieid Road 

4 - 10' x 3' B.C. at Bullard Avenue 

3 - 10' x 3' B.C. 112 mile west of 
Bullard Avenue 

UNIT 

C.Y. 

C.Y. 

EA. 

EA. 

EA. 

EA. 

EA. 

EA. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

L.F. 

UNIT 
COST 

$3.0 

$3.0 

$ 15,600 

$16,500 

$15,600 

$13,300 

$ 11,300 

$11,600 

$1,355 

$1,100 

$1,355 

$1,355 

$1,100 

$1040 

$805 

COST 

$884,400 

$97,700 

$ 15,600 

$ 16,500 

$15,600 

$13,300 

$1 1,300 

$1 1,600 

$67,800 

$55,000 

$40,700 

$67,800 

$33,000 

$52,000 

$24,200 



WADDELL ROAD CHANNEL 

16. Detention Basin Inflow Spillway 1 EA. $50,000 $ 50,000 

Estimated Construction Cost $ 1,456,100 

Contingencies (25%) $364,000 

Total Construction Cost $ 1,820,100 

17. R.0.W 2,483,125 S.F. $ . I 5  $372,500 

GRAND TOTAL $2,192,600 

Page 2 of 2 



CONCEPT DESIGN 

PLAN AND PROFILE FIGURES 





lo+oo zo+oo 3o+oo 4o+oo 5o+oo so+oo 7o+oo BU+UU go+oo ~oo+oa rlo+oo 

Flood Control  District  of Maricopa Coun 



HYDRAULIC CALCULATION SHEETS 

Includes Trapezoidal Channel Analysis 
and Culvert Analysis 



ENT DRTE: 10-is-19% 
!IT T I E :  15:50:31 

F!LE DRTE: 10-114-1954 1 

FILE WNE: - WRDRIR (Jh(l,q / i,i r>,; c < . .:., . r 1 i ~ .  : , ,' ..( !. 

.~ , ; , i.,.",/.' . ' . ' ,  
" i 

FHIJR CULVERT AN- 
- HY-6, VERSION 4.0 

, 
c I SITE DATR I WLVERT SHRPE, MERIAL,  INLET 
U - 
L 1 L E T  OUTLET aVVERT 1 W R E L S  
V I REV. ELEV. LENGTH I SHRPE SPAN RISE MRNNING INLET 

I (ni KT) (FT) / rnania (FT) (FT) I TYPE 
1 I 0.08 0.M 40.00 5 RCF 10.00 4.00 0 1  CDNVENTIONW 
2 ! ! - 

FILE: WMilIR CULVERT HERDWRER ELEVRTJON (FT) ME: 10-04-1994 

DISCHRREE 1 2 3 4 5 
0 0.08 0.00 0.00 0.00 0.00 

119 1.06 0.00 0.00 0.00 0.00 

;;; 1.61 0.00 0.00 0. 00 0.00 
2.06 0.00 0.00 0.00 0.00 

476 2.48 0.00 0.00 0.00 0.00 
595 2.86 0.00 0.00 0.00 0.00 
714 3.21 0.00 0.00 0.00 0.00 
833 3.54 0.00 0.00 0.00 0.00 
952 3.86 0.00 0.00 0.00 0.00 
1071 4.16 0.00 0. 00 0.00 0.M 
1190 4.45 0.00 0. ('d 0. 00 0. 00 
9 3 6  104.06 0.00 0.00 0.00 0.00 

The abwe Q and tfd are for a paint abnve the roadway. 



e N T  DOTE: 10-12-1394 
CURRENT TIE: 13:50:51 

'/ 
FILE DOTE: 10-04-1334 
FILE NM: bIRrnIR -- 

PERFORW!NCE CURVE FOR CULVERT # 1 - 5 I 10 BY 4 ) RCB 

DIS- HERD- INLET OUTLET 
CHARGE MTER CONTROL CONlROL RUd NORMRL CRITICRL OUTLET TRILWRTER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) lft) lft) I f t) (F4) Ift.) ( f t)  If@ (ft) Ifps) ( f t )  

El. i n l e t  face invert 0.08 f t  El. out le t  inver t  0.00 ft 
El. i n l e t  throat inver t  0.00 ft El .  i n l e t  crest  0.00 ft 

a* SITE W R  HX* UkVEKf lUMRi H H X X W  

IKET  STRTIW IFTI 0.00 ?+TO 
INLET ELEVRTION IFT) 0.09 I I ~ L I , Y V  
WRET STRTION (FT) 40. 00 
DURET ELEVRTIDN IFT) 0.00 
MlMBER OF BMRELS 5 
SLOPE (V-FTIH-FTI O.OOX, 
CUMRT LENGTH RLOffi SLOPE IFT) 40.00 

XX* CULVERT MTR SUrnRRY HXHXmrxf*tXtt~*iti 

BARREL SHRPE BOX 
BARREL SPRN 10.00 FT 

RISE 4.00 il 
BRRREL MRTERIRL CONCRETE 
BRRREL MRNNIffi'S N 0.012 
INLET TYPE CONVENTIKURL 
INLET ma RND URLL SDURRE ~ L Z  (30-75 DEG. RRREI 
INLET MPRESSION NONE 



@ENT DRTE: 10-12-1994 
' UIiLENT TINE: 13:50:31 

FILE DRTE: 10-(14-1994 
FILE NRME- 

.- - 

TRILWRTER 

w t t * t x  REGULRR CHRNML CROSS SECTION n i t r x t t t x t x t x t t i  
BOTTOM WIDTH (FT) 60.00 
SIDE SLOPE H/V ( X : l )  6.0 
CHRNNEL SLOPE VIH (FTIFT) 0.004 
MRNNING'S N (.01-0.1) 0.035 
CHRNNEL INVERT ELEVRTION (FT) 0.00 
CULVERT NO. 1 OUTLET IWERT ELEVRTION 0.00 F1 

*xxx+*t UNIFORW ROW RRTING CURVE FOR DOIINSTREON CHWilNEL 

FLDW W. S. E. FRDUDE 
(CFS) (FT) NUNBER 
0.00 0.00 0.M0 

119.00 0.82 0.435 
238. Mi 1.23 0.4% 
357.00 1.56 0.467 
476.00 1.84 0.475 
35.00 2.09 0.480 

a ;;;: 2.31 0.484 
2.53 0.487 

.fie. 00 2.72 0.490 
1071.00 2.91 0.432 
1190.00 3.08 0.494 

DEPTH VEL. 
(FT) (FPS) 
0. N1 0.00 
0.82 2.24 
1.23 2.87 
1.56 3.31 
1.84 3.65 
2.09 3.93 
2.31 4.18 
2.52 4.39 
2.72 4.59 
2.31 4.76 
3. M 4.92 

RORDUAY WERTOPPING MITR 

ROW)WRY SIRACE P M D  
EMBANKRENT TOP WIDTH (FT) 40.00 
CREST LEtGTH (FT) 50.00 
OVERTOPPING CHEST ELEVATION LFT) 100. 011 



TRRPEZOIWL CHRNNEL RNRLYSIS 
STGNDGRO STEP WRTER SURFRCE PROFILE 

OctObrr 12, 1334 

PRDGRRM INPUT WITA: 
MSCRIPT ION 

Flow Rate (cubic feet per seecord) ....................... 
Channel Bottom Slope (feet pep foot) .................... ............. Nanning'5 Roughness Coefficient (n-value).. 
Channel Side Slope - Left Side (hot~izc~~tallvertical).... 
Chanrnl Side Slope - Right Side (horiznntaI/vertical) ... ............................. Channel Bottmfl Width (feet) 
Chanrel Flcu-Lire Elevation at Starting Statior, (feet),. 
Water Surface Elevation at Starting Statiort (feet)...... 
Starting Chartnel Statiorr (feet) ......................... 

PRDGRRM RESULTS: 
DESCRIPTION VRLUE 

................................... Namal Depth (feet).. 3.87 ..... .......................... Critical Depth (feet). .. 2.43 

Station Flowline ffi  Elev. Depth Flan Rrea Vel Velocity EGL  slop^ 
(f t )  (f t )  ( f t )  ( f t )  (sq f t )  (fp5) Head(ft) ( f t / f t )  

6141'by@- 970.0 1134.94 1139.31 4.37 234.89 4.04 0.253 0.001234 
w 1000.0 1135.00 1139.35 4.35 152.80 4.06 0.256 0.001311 

1050.0 1135.10 1133.41 4.31 263.48 4.11 0.a 0.00125: 
1100.0 1135.20 1139.47 4.27 286.37 4.16 0.268 0.00139% 
1200.0 1135.40 1139.60 4.20 280.77 4.24 0.279 0.001480 
15CfJ.0 1136.00 1140.05 4.05 268.Z 4.44 0.306 0.001630 
2U00.0 1137.00 1140.92 3.92 257.72 4.62 0.i31 0.0iriirYY 
2W.0 1138.00 1141.88 3.88 254.37 4.68 0.340 0.001972 

~'JIPOP - 2800.0 1138.60 1142.47 3.87 253.73 4.69 0.342 0.001986 
5ltuc. ---- --- --------- -- 

TRRPEZOIM C-lFMEL RNlU.YSIS COMPUTER PRffiRUM, Vemiun 1.1 (c) 1986 
Dodson b Rswciates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895.@322. R nanual with equaticrts & flow chart i s  available. 



TRRPEZOIDRL CHCWNEL GNRLYSIS 
STRNDFlRD STEP WATER SLIRFRCE PROFILE 

October 12, 1934 

PRDGRIIM INWT DRTR: 
DESCRl PT ION VRLUE 

....................... Flow Rate (cubic feet per semnd) .................... Channel Botto181 Slope (feet pet% foot) ............. Manning's Roughness Coefficient (rrvalur).. 
Channel Side Slope - Left Side (horizontallvet~tical1.... 
Chariral Side Slope - Right Side (horizc~crtallvei~tical~., . 

............................. Charnel Bottm Width (feet) 
Channel Flowiire Elwat inn at Starting Station (feet). . 

..... Water Surface Elevation at  Starting Station (feet). ......................... Starting Charsrnl Station (feet) 

PRDGRRM RESULTS: 
MSCRI PTION VRLUE 

Normal Depth (feet) ..................................... 3.87 
Critical Depth (feet) ................................... 2.43 

Station Flwline US Elev. Depth Flaw Rrea Vel Velocity EGL Slope 
( f t )  tft) (f t )  (ft)  (sq f t )  (fp5) Head(ft) ( f t l f t )  

~ ~ ~~ - 

j' \>ku,j  - 2400.0 1141.60 1144.03 2.43 145.08 8.20 1.045 0.010384 
. , 2820.0 1141.64 1144.55 2-91 173.31 6.64 0.684 0.005515 

2850.0 1141.70 1144.79 3.09 192.73 6.17 0.592 0.004453 
300.0 1141.80 1145.07 3.27 206.06 5-77 0.518 0,003655 

\ ~ 3 1 / / ~ ! . / 1  -370.0 1141.94 1145.36 3.42 217.3 5.47 0.464 0.0f13114 
, , t  

TRRPEZOIDRL CWINNR ANRLYSIS WMPUTER PRDGRRM, Version 1.1 (c) 1986 
Dodswi 8 fismciates, Inc., 7015 W. Tidwell, S107, Houston, TX 77092 
(713) 855-8322. R martual with equatiom & flow chart i s  available. 









TRRPEZOIDRL CHRNNEL RNAYSIS 
STRNDRRD STEP WATER SLIRFRCE PROFIS 

October 11, 1334 

PROGRAM INPUT DATR: 
DESCRIPTION VRLUE 

F lw Rate (cubic feet. per second) ....................... 
Channel Battorn Slope (feet per f o ~ t ) .  . . . . . . . . . . . . . . . . . . . 
Manning's Roughness Cc~efficient (n-value).. .. ... . . .. .... 
Channel Side Slope - Left Side (horizantallvertical).... 
Charjrel Side Slope - Right Side lhorizariLalivertical)... 
Channel Bottom Width (feet)  ............................. 
Char~rel Flce-Line Elevation a t  Starting Statior~ (feet).. 
Water Surface Elevation at Starting Statiuo (feet)...... 
Starting Chanrel Station (feet).. .. . . . . . . . . . . . . . . . . . . . . . 

PROGRAM RESULTS: 
DESCRl PTION VRLllE 

- 
Normal Depth (feet) .. .. .. .. .. .. .... .. .... ..... ... . .. .... 4.09 
Critical Depth (feet). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . B  

Station Flcwline ffi Elev. Depth Flw Rrea Vel Velocity EEL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (5q f t )  ffps) Head(ft) ( f t t f t )  

I) say - 3600.0 1142.00 1147.00 5.00 400.00 8 5  0.2Xl 0.000967 J! I\& 3650.0 1142.10 1147.04 4.94 394.28 3.91 0.237 0.001008 
3100.0 1142.20 1147.09 4.83 3E8.80 3.96 0.244 0.001050 
3200.0 1142.40 1147.18 4.78 378.53 4.07 0.257 0.001135 
3300.0 1142.60 1147.23 4.69 369.20 4.17 0.270 0.001221 
3400.0 ll42.ll0 1147.40 4.60 360.81 4.27 0.283 O.N~l305 
3500.0 1143.00 1147.52 4.52 353.34 4.36 0.235 0.001387 
Jb00.0 1143.B 1147.66 4.46 346.76 4.44 0 . a  0.001465 
3700.0 1143.40 1147.80 4.40 341.03 4.S2 0.317 0.001539 
300.0 1143.60 1147.94 4.34 336.08 4.58 0.Z6 0.001606 
3900.0 1143.80 1148.10 4.30 331.85 4.64 0.334 0.001666 
4000.0 1144.00 1148.26 4.26 XYh28 4.69 0.342 0.001720 
45M.0 1145.00 1149.14 4.14 317.18 4-86 0.366 0.001903 

f~~~ l r l "  5000.0 1146.00 113.10 4.10 313.42 4.91 0.375 0.0015'1 
/4cLes -5639.0 1147.26 1151.35 4.09 312.12 4.93 0.378 0.001995 

fl*d -- ---- --- -- -- -- -- -- 
TRAPEZOIMIL MRNNEL ANRLYSIS CDllWTER PROGRAM, Version 1.1 (c) 1986 
D o d m  6 Rwciates,  Irgc., 7015 Y. Tidwell, #107, Houston, TX 77032 
(713) 895-8322. R manual with equations 4 flow chart i s  available. 









TRRPEZOIDRL WRNNEL MKYSIS 
STRNDRRD STEP WATER SURFRCE PWILE 

Octokr 11, 1334 

PRDGRRM INPUT DUTR: 
MSCRI PT ION VRLUE 

Flow Rate (cubic feet per secord) ....................... 
Channel Bcttchi Slope (feet per foot) .................... 
Manr~ing's Roughness Citefficient (fi-value) ............... 
Charnel Side Slope - Left Side Ihorizontallvertical)... . 
Chanwl Side Slope - Right Side Ihc~rizontallvertical)... 
Channel Bcnttm~ Width (feet)  ............................. 
Chanrel Flow-Line Elevation at Stal-ting Station (feet).. 
Water Surface Elevation at Starting Station (feet). . . . . . 
Starting Chanr@l Station (feet)  ......................... 

PRDGWN RESULTS: 
DEER1 PTION VRLUE a 
Nornal Depth (feet) ........ ........ ................. .... 4.46 
Critical Depth (feet). . . .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . 2. 85 

Station Flowlire WS Elev. Depth Flw Rrea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (sq f t)  (fps) Headtftf ( f t f f t )  

f;l i, 
/jt(?(s -563.0 1147.30 1152.M 5.38 384.78 4.00 0.249 0,001002 
Y < O C L ~ .  5700.0 1147.40 ll52.72 5.32 374.M 4.06 0.256 0.001042 

6000. 0 1148.00 1153.03 5.03 352.97 4.36 0.296 0.001282 
E500.0 1149.00 1153.71 4.71 224.4.08 4.75 0.331 0.001638 
7000.0 1150.00 1154.55 4.55 310.33 4.96 0.382 0.00!B% 
7500.0 1151.iiu 11s.49 4.49 505.03 5.05 0.396 0.0011951 
8000.0 1152.00 1156.47 4.47 303.24 5.08 0.400 0.001984 

l ; tC/? lk[d-  8300.0 1152.60 1157.06 4.46 502.85 5.M 0.M 0.001992 

IC; o/. 

TRRPEZDIDRL M W E L  WALYSlS WMPllTER PRDGHRM, Version 1.1 LC)  1986 
Dodson & Rssaciates, Irc., 7015 U. Tidwell, 11107, Houston, TX 77032 
(713) 695-8322. R manual with equations & flaw chart is available. 









TRRPEZOIDRL CHRNNEL RNRLYSIS 
STRNDRRD STEP WATER SURFACE F'TtC!F;:E 

October 11, 1994 

PRDGRRM INPUT OATR: 
MSCRl PTION 

Flcw Rate (cubic feet per =cwiid) ....................... 
Chanr~el Bottom Slope (feet per foot) .................... 
Narming's Roughnws Coefficient In-value) ............... 
Channel Side Slope - Left Side (hot-izontal/vertical).. .. 
Channel Side Slepe - Right Side lhorizc~ntallvertical~. .. 
Channel Bottm Midth (feet)  ............................. 
Channel Flaw-Line Elevatiw~ at. Startirig Static~rs l f e ~ t ) . .  
Water Surface Elevation at Starting Station (feet). ..,.. 
Starting Channel Sta t im (feet) ......................... 

PRffiRRM RESULTS: 
MSCRI PTION VRLUE 

..................................... Noma1 Depth (feet) S. 37 
Critical Depth (feet). .................................. 2.50 

Station Flowline WS Elev. Depth Flow Rrea Vel Velocity EGL Slope 
l f t )  ( f t )  l f t )  l f t )  lsq f t )  Ifps) Headlft) I f t J f t )  

l;/c/,[~/$-83X!.0 1152.66 1157.47 4.81 333.04 3.75 0.219 0.006'398 
( 'J ,  84N.D 119.80 1157.53 4.73 32b.24 3.83 0.228 0.001059 

8500.0 1153.00 1157.13 4.M 317.26 3.94 0.241 0.0if1148 
88W.0 1153.60 1157.98 4.58 295.47 4.23 0.278 0.001409 

2.j Dkog 9000.0 1154.00 1158.25 4.25 285.04 4.39 0.299 0.001563 

i t iuc .  
TRAPEZOIDRL CHRNNa RNALYSIS CMPUTER PROGRRM, Version 1.1 lc) 1986 
MWI & Rswciates, lnc., 7015 W. Tidwell, 1107, Houston, TX 77092 
(713) 895-6322. R manual with q u a t i o m  B flow chart is available. 



TRRPEZOiDil: .L.;lQ'iNiL RNKVSIS 
STRNDRRD STEP URIER SiiRFRLE PROFILE 

Uctaher l i ,  I344 

PRMiRRM INPUT DRTH: 
DEER1 PT ION VRLUE 

....................... Flw Rate (cubic feet per second) 
Channel Bottoni Slope (feet pei foot) .................... 
hr~rting's Roughness Caefficient I<<-value). .............. 
Channel Side Slope - Left Side (hcxl-~izantal/vertical). ... 
Chartre1 Side Slope - Right Side (harizantal/vertical). .. 
Channel Bottwm Width (feet). ............................ 
Channel Flowiine Elevation at. Ststing Statiun (feet).. 
Water Surface Elevation at Starting Station (feet). ..... 
Starting Channel Station (feet) ......................... 

PROGRRM RESULTS: 
DESCRImION VRLUE . 
Normal Depth (feet) ..................................... 3.37 
Critical Depth (feet) ................................... 2. 50 

Station Flmlire US Elev. Depth Flc* Rrea Vel Velocity EGL Slope 
(ft) (ft)  ( f t )  ( f t )  (5q f t )  (fps) Head(ft) (f t / f t )  

, 
36 Dkop '2400.0 1157.50 1160.00 2.50 150.35 8.31 1.073 0.010233 

$ctul. 9050.0 1151.60 1160.86 3.26 a5.81 6.07 0.573 0.004047 
3100.0 1157.70 1161.11 3.41 216.93 5.76 0.516 0.003467 

, 3500.0 1158.50 1162.38 3.86 254.10 4 .  0.376 0.W183 
3 p'r@p -16300.0 1159.50 1163.45 3.35 260.02 4.81 n.359 0.002041 

~ / w L ,  

TRRPElOlWlL CHRNNEL AWYSIS CONPUTER PRDGW, Vewion 1.1 (c) 1386 
Dadson 6 Rssuciates, Inc., 7015 Ld. Tidwell, 11107, Houston, TX 77092 
(713) 895-8322. R manual with w u a t i o ~  & flow chart i s  available. 



TRRPEZOIDRL CHRNNEL RN*NRISIS 
STANDRRD STEP WATER SIISRCE PROFILE 

October 11. 19?4 

PRDGRRM INPUT DRTR: 
WSCRIPTIDN 

Flow Rate (cubic feet per secorl! ....................... 
Channel Battorn Slope (feet per foot) .................... 
Mar~r~ir~g's Roughne5s k~ef f i c i e r~ t  (n-value) ............... 
Channel Side Slope - Left Side (horizc~r~t.sl!verticaI). ... 
Chwral Side Slope - Right Side lharisc.iitallvertical)... 
Channel Bottwi Uidth (feet! ............................. 
Chartre1 Flow-Line Elevation a t  Starting Statiort (feet!.. 
Water Surface Elevation at Starting St.ation (feet!. ..... 
Starting Chanral Station (feet! ......................... 

PRDGRRM RESULTS: 
DESCRIPTION VALUE 

Ncrslal Depth (feet) ..................................... 3.97 
Critical Depth (feet) ................................... 2.54 

Station Flcwline WS Elev. Depth Flow Area 
( f t )  (ft! ( f t )  ( f t )  (5q ft! 

i ) ) k o p  -10000.0 1162.50 1165.00 2.50 150.35 
struL, 10050.0 11E.64 1165.86 3.26 205.81 

10100.0 1162.70 1166.11 3.41 216.93 
10300.0 1163.10 1166.81 3.71 240.3 

(u~L- 1E00.0 1163.50 1167.32 3.82 249.76 
/ ~ ( L c s (  - 10370.0 1164.44 1168.3.9 3.34 258.e5 

Vel Velocity EGL Slope 
( f p )  Head(ft) ( f t l f t )  

~0 

TRRPEZOIDRL CHANKL ANFLYSIS CDMPUTER PROGRRM, Versior~ 1.1 (c) 1986 
M5on 6 k m i a t e s ,  Inc., 7015 W. Tidwell, #107, Houstort, TX 770% 
(713) 835-83Z. A raanual with equations 8 flcm chart is available. 









TRRFEZCiIDRL CHRNNEL RNRLYSIS 
STP$IDRRIt STEP WRTER SURFRCE PROFILE 

Cictober 11, 1334 

PRDGRRM INPUT DATA: 
DESCRlPTIDN VliLllE 
------------------------------------------------------------------.- 

Flow Rate (cubic feet per second) ....................... 830.0 
Channel flottorn Slope (feet per foot) .................... 0.0035 

............... Manning'5 Roughness Coefficient (n-value) 0. (1300 
Channel Side Slope - Left Side (harizor~t.al/verqticall. ... 4.00 
Charm1 Side Slope - Right Side (horizontallvert ical). .. 4.00 
Channel Bottcui Width (feet) ............................. 50.0 
Channel Flcw-Line Elevation at Stat,ting station (feet) .. 1164.45 
Water Surface Elevation at Starting Station (feet) .  ..... 1168. EA 
Starting Chwnel Station (feet)... ...................... 10990.!10 

PRDGWM RESULTS: 
DESCRlKlQN VRLUE a ------ 

.................................... Noma1 Depth (feet) 2.70 ...... .................. Critical Depth (feet) ......., 1.94 

Station Flcwline WS Elev. Depth Flur Rrea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  lw f t )  (fps) HeadLft) ( f t l f t )  thkk 

- 10990.0 1164.45 1168.54 4.W 271.41 3.06 0.145 0.000794 
j.( gu. c% r 11050.0 1164.66 1168.34 3.92 37.07 3.23 0.162 0,OU(1930 

11100.0 1164.83 1168.61 3.77 245.73 3.38 0.177 0.001061 
ll2GfJ.b 1165.18 1168.70 3.51 Z4.4.36 3.69 0.211 (1.001374 
11SM.O 1166.23 1169.18 2.94 181.76 4.57 (1.324 0.00377 
1170il.O 1166.93 1169.70 2.77 163.14 4.91 0.374 0.00313! 
12000.0 1167.98 1170.68 2.70 164.07 5.06 0.397 0.003495 

i /)Lo(, - 12300.0 1169.03 1171.73 2.70 163.9 5.06 0.398 0.003'J(rO 

i i rvc  
TRAPEZOIDRL CHANNEL RNRYSlS WMWTER PROGRFIM, Version 1.1 (c) 1986 
Dodson B R s ~ c i a t e s ,  Inc., 7015 W. Tidwell, 11107, Houston, TX 770% 
1713) 895-83W. A mnual with equations B f lor  chart is available. 



TRRPEZOIDRL CHRWNEL RNFiLYSIS 
STMHHD STEP WRTER SURFRCE PROFILE 

October 11. 1994 

PRDGRRM INPUT DATR: 
DESCRIPTION 

Flw Rate (cubic feet per %co'fci) ....................... 
Channel Bottom Slope (feet per foot) .................... 
Manning's Roughness Cnefficiwlt (n-value) ............... 
Channel Side Slop - Left Side (hcrizor~tallvei.tica1). ... 
Channel Side Slope - Right Side (hwizontallvertical)... 
Channel Bottm Width (feet) ............................. 
Charm1 Flw-Lire Eleration at Starting Station (feet).. 
Hate? Surface Elevation a t  Starting Station (feet). ..... 
Starting Channel Station (feet). ........................ 

PROGRRM RESULTS: 
DESCRIPTION VRLUE 

Ncwal Depth (feet) ..................................... 2.70 
Critical Depth (feet) ................................... 1.q4 

Statior~ Flowline US Elev. Depth Flow Rrea Vel Velocity EGL Slope 
(f t)  (f t )  (f t )  (ft) (sq f t )  (fps) Head(ft) ( f t l f t )  

i 1 ) k o p  -12300.0 1171.03 1172.97 1.94 111.91 7.42 0.854 0.011085 
ik~ir~,  12350.0 1171.X, 1173.75 2.55 153.19 5.42 0.456 0.OU4291 

124M.0 1171.3 1173.98 2.64 156.97 5.29 0.434 0.003989 
lmO.O 1171.73 1174.58 2.65 160.32 5.16 0.413 0.003703 
1&00.0 1172.08 1174.76 2.68 162.56 5.11 0.405 0.003593 
12700. (l.0 1172.43 1175. l t  2.69 163.31 5. 0.401 0. (103544 
lX100.0 1173.48 1176.18 2.70 164.01 5.06 0.398 0.003499 
13300.0 1174.53 1177.23 2.70 163.99 5.06 0.398 0.@3Z10 

R~c&kr./ - 13635.0 1175.70 1178.40 2.70 163.99 5.06 0.398 @.Q@35@3 
A t a  --- -------------- 

TRRPElOIDRL MIRNNL RNRLYSlS COHPUTER PROGRAM, Version 1.1 (c) 1986 
hdsm 6 Ikscc ia t~ ,  Inc., 7015 W. Tidwell, 1107, Houstor~, TX 77092 
(713) 895-8322. R manual with equations 6 flow chart i s  available. 
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TRRPEZOIDAL fiiRNNEL RE#LYSIS 
STANDRRD STEP UATER SURFACE PRUFILE 

October 11. 1,394 

PROGRRM INWT DRTR: 
DESCRIPTION 

Flac Rate (cubic feet per secord) ....................... . Channel Bnttwn Slope (feet per foot i.. ............... .. 
Manning' s Roughness Ccefficient (a-value) ............... 
Channel Side Slope - Left Side (horizuntal/vertical). ... 
Chanrel Side Slope - Right Side (harizctntallvertical). .. 
Channel Bottwn Width (feet) ....................... .... 
Charire1 Flac-Line Elevation at Starting Statior~ (feet).. 
Water Surface Elevation at Starting Station (feet)..  .... 
Starting Chanrel Station (feet) ......................... 

PRffiRRM ESULTS: 
DESCRIPTION VRLliE 

Normal Depth (feet) ..................................... 2.53 
Critical Depth (feet). .................................. 1-85 

Station Flowline ffi  Elev. Depth Flw Rrea Vel Velocity EGL Slcpe 
( f t )  ( f t )  ( f t )  ( f t )  (sq f t )  (fps) Headtft) ( f t l f t )  

Ku/~&d - lJ665.0 1175.76 1179.08 3.32 176.89 3.56 0.197 0.W1427 
f l y .  13700.0 1175.88 1179.12 3.24 171.40 3.68 0.210 0.001564 

13750.0 1176.06 1179.18 3.13 164.17 3.84 0.223 0.001773 
13800.0 1176.23 1179.26 3.03 157.72 3.3 0.248 0.061333 
13300.0 1176.58 1179.44 2.86 147.23 4.28 0.284 0.002427 

i i ) rOf  - 14000.0 1176.93 1179.68 2.74 139.42 4.50 0.315 0.0020i.9 
5 k U L  < 

TRRPEZOIM CHRNEL WALYSIS CUMWTER PROGRRM, Version 1.1 (cf 1986 
M s a n  & Rssociates, Ire., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. R mar~ual with equations & flow chart ia available. 



TRAPiZOiDRL CHRNNE!. RNRLYSIS 
STRNWIRD STEP WATER 3 R F R C E  PRCIFILE 

October 11, 1334 

PROGRRN INPUT DRTR: 
DESCRlPTIUN VRLLlE 
.................................................................... 
Flw Rate (cubic feet per secord) ....................... 630.0 
Chanrlel Rottw~~ Slepe (feet per foot) .................... 0. 0 0 9  
Manning's Roughness Coefficient (n-value) ............... 0.0300 
Channel Side Slope - Left Side (horizontallvertical). ... 4.00 
Channel Side Slope - Right Side (horizantallvertical)... 4.00 
Channel Bottcm Width (feet). ............................ 40.0 
Chanrel F l w i i n e  Elevatiw at  Starting Stat ion (feet) .  . 1178.93 
Water Surface Elevation at Starting Statiim (feet)..... . 1173.68 
Starting Chanrnl Stat ion ( fe~ t . ) .  ........................ 14000.00 

PRffiRRM RESULTS: 
DESCRIPTION VRLUE 

Nowal Depth (feet).. ................................... 2.53 
Critical Depth (feet) .................................. 1.85 

Station Flcwline WS Elw. Depth Flw Rrea Vel Velocity EGL Slope 
( f t )  ( f t )  ( f t )  ( f t )  (sq f t )  (fps) t!ead(ft) ( f t l f t )  

' k 0  - 14ONl.0 1178.33 1180.78 1.85 87.75 7.18 0.800 6.011343 
5 6 ~ 1  i 1405(1.0 1179.10 1181.56 2.45 122.16 5.16 0,413 0.004221 

14100.0 1179.28 1181.78 2.50 1Z5.01 5.04 0.334 0.003343 
14200.0 1179.63 iier?. i e  2.55 ia .37 4-92 0.376 0.00368(1 
14300.0 1179.3 1182.55 ?.57 129.17 4.88 0.369 0.0035CO 
14500.0 11W.68 1183.26 2.58 130.01 4.85 0.365 0.003512 
14800.0 1181.73 1184.32 2.53 130.17 4.84 0.364 0.0035W 
15000.0 1182.43 1185.02 2.59 130.17 4.84 0.364 0.003500 
15500.0 1184.18 1186.77 2.53 130.16 4.84 0.364 0.003500 

4td-k 16150.0 1186.45 1189.04 2 . 3  130.16 4.84 0.364 0.003500 
- 16270.0 1186.87 1183.46 2.53 130.16 4.84 0.364 0.003500 

TRRPEZOID(K. CHRNNEL RNRLYSIS MIMPUTER PROGW, Version I. 1 (c) 1986 
Dadsor~ 8 ffisociates, Iric., 7015 U. Tidwell, $107, tkrustort, TX 77@2 
(713) 895-8522. R mnual with equatiarfi & flow chart i s  available. 









TRRPEZOIDW- CHRNNEL RNRLYSIS 
STRNDRRD STEP WATER SURFRCE PROFILE 

Octobei- 11, 1994 

PRMiMM INWT DRTR: 
DESCRIPTION VRLUE 

.... Flw Rate (cubic feet per seccmd) ............... .. 
Channel Battar1 Slope (feet per foot) .................... ............... Nanrting's Roughre55 Cnefficiwt !n-value) 
Channel Side Slope - Left Side ~hor.izantellvei~tical)... 

. Ghanral Side Slope - Right Side !hwiztintallvertical).. 
Channel b t t w  Width (feet)  ............................. 
Char~rel Flm-Line Elevation at Starting Station (feet).. 
Water Surface Elevation at Starting Station (feet)...... 
Starting Charm1 Stat ion (feet). ........................ 

PRffiRRM RESULTS: 
DESCRIPTION VRLUE 

Nurnal Depth (feet)  ..................................... 2.08 
Critical Depth (feet). ........................... .. .... 1.45 

Station Flawlire WS Elev. Depth Flw Area 
( f t )  ( f t )  ( f t )  ( f t )  (5q f t )  

( -- -- ---- 
/ j ( : c 5 (  -1P30.0 1186.91 1189.52 2.61 105.55 
/ \  ou d 16340.0 1187.08 1189.59 2 . 3  100.04 

1MBO.0 1187.22 1183.65 2.42 96.17 
16450.0 1187.47 1189.78 2.31 90.57 
16500.0 1187.64 1189.83 2.24 87.48 

4' - 16600.0 1187.99 1190.15 2.16 83.29 

Vel Velcccity EGL Slope 
(fp5) Headtft) ( f t l f t )  

si -kc,  

TRRPEZDIDRL CHRNNL RNRLISIS WMPUTER PRffiRRM, Versiori 1.1 (c) 1986 
Dodson 8 Rswciates, Inc., 7015 W. Tidwell, #107, Houston, TX 77032 
(713) 895-85E. R m u a l  with equatiws B flcnr chart is available. 



TRFIPEZOIDRL C9FiNNEL ilHRLYfiS 
SiRNGRAD STEP WRTER SURFACE PROFILE 

Noveiber 17, i9?4 

PROGRRM INPUT DRTR: 
I!E%RI PT ION 

F l c ~  Rate (cubic feet oev secord) ....................... 
Channel Botte~u Slaoe i f ~ e t  oer foot). ................... 
Mannino'~. Rouohne55 Coefficient (n-vaiue!.. ............. 
Charmel Side Slope - Left Side (hnrizontal/verticai).. .. 
Cha~cel Side Sloue - Ripht Side (horizoiitslherticaii... 
Channel Bottom Width (feet1 ............................. 
Chanrel Flw-Line Elevation at Startinu Statinn (feet) .  . 
Water Surface Elevation at Startino Station (feet!...... 
Starti?-bq Chanrel Station (feet I.. ....................... 

PROGRRM RESULTS: 
DEfCRlPTIQN 

Normal Depth (feet)  ..................................... i.?? 
................................... 0 Critical Death (feet)  4 45 

A. 

- 
Station Flowline US Elev. Depth Flow area 

if%) Ift)  If t)  ( f t )  lsq f t l  

4'Dtvp - 16600.0 1131.93 1133.44 1.45 F2.02 
5tkq1ui-e 16626.0 1192.0B 1133.86 1.78 66.20 

16650.0 1132.22 1134.06 1.N 68.96 
16700.0 1192.45 11%.34 1.83 70.97 
16800.0 1192.31 1194.83 1.92 72.22 
16340.0 1193.37 1135.29 1.32 72.33 
17000.0 1193.83 1135.75 1.32 72.41 
17500.0 1196.13 1138.05 1.32 72.43 
18(!00.0 1138.43 1200.25 1.92 72.42 
18500.0 1200.73 1202.65 1.32 72.42 
187E.0 1201.99 1203.92 1.32 72.42 

Vel Velucity EEL Sio:e 
!fos) Headlft) i f t i f t l  

TRRPEZOIDAL CHMEL RNRLYSIS COMPUTER PROGRRM, Version 1.1 1c1 1386 
hdswt b Rssociat~, Inc., 7015 U. Tiduell, 1107, buston, TX 77032 
17131 835-5322. R ~anua l  with equations 8 flow chart i s  available. 



DETENTION BASIN DESIGN 



DETENTION BASIN DESIGN 

The Waddell Road Channel requires a detention basin to reduce the peak flow that is 
discharged into Lower El Mirage Wash which has an existing 100 year peak flow of 
1300 cfs. Without a detention basin, the Waddell Road Channel would discharge in 
excess of 1500 cfs to the Wash. Therefor, a detention basin is required to reduce the 
peak discharge down to a rate less than 1300 cfs. 

Desicln Parameters: 

1. Peak discharge in Waddell Road Channel at Dysart Road (CP 138) = 1540 cfs. 
Refer to HEC-1 analysis in Appendix A. Also refer to attached hydrograph for 
CP 138. 

2. Reduce peak flow in channel to 1140 cfs by diverting 400 cfs into detention 
basin. Detention basin will be offline type, that is, the 400 cfs will come from the 
peak of the hydrograph. 

3. Required Volume = 15.2 ac-ft. This is the volume of the hydrograph (CP 138) 
above a peak flow of 1140 cfs. Refer to attached hydrograph. 

4. Basin Depth = 6 feet. (allows low flow pipe to drain basin back into the Waddell 
Road Channel). 

5. Water Depth = 5 feet (provides 1 foot of freeboard). 

6. Volume of excavation which includes detention volume and freeboard is 20.2 
acres. 

7. Land Area Required = 4.3 acres based on 8:l side slopes. 

8. Inflow Spillway Length = 150 feet assumes depth over spillway of 1 foot and a 
coefficient of discharge = 2.7. 
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APPENDIX J 

BULLARD WASH CHANNEL 

. Cost Estimate 

. Concept Design Plan and Profile Figures 

Hydraulic Calculation Sheets 



COST ESTIMATE 



BULLARD WASH CHANNEL 
COST ESTIMATE SHEET 

3' drop structure at sta. 14 + 50 I I E A  I $48'700 

DESCRIPTION 

Channel Excavation 

3' drop structure at sta. 19 + 20 I 1 I E A  / $48,700 

ESTIMATED 
QUANTITY 

470,600 

12 - 10' x 4' Box Culvert at SR 85 60 1 L.F. 1 $ 3,635 

2 - 12' x 8' Box Culvert at 
Buckeye Canal 

1 2 -  10'x.I' BoxCulvertat 1 20 ( L.F. 1 $3,635 

UNIT 

C.Y. 

S.P.R.R. I I I 

UNIT 
PRICE 

$ 3  

300 

3' Drop structure at sta. 67 + 60 I 1 / EA. / $48,700 

5' Drop structure at sta. 71 + 35 I 1 1 EA. / $61,600 

L.F. $975 

COST 

$ 1,411,800 

$48,700 

$ 48,700 

$292,500 

$218,100 

$72,700 

$48,700 

$61,600 

$61,600 

, $2,264,400 

5' Drop structure at sta. 76 + 50 1 I EA. I $61,600 

Estimated Construction Cost 

Contingencies (25%) $ 566,100 

$2,830,500 

$ 367,400 

$3,197,900 

Total Construction Cost 

8. 

GRAND TOTAL 

R.O.W. 2,449,300 S.F. $. 15 



CONCEPT DESIGN 

PLAN AND PROFILE FIGURES 







HYDRAULIC CALCULATION SHEETS 

Includes Trapezoidal Channel Analysis 
and Culvert Analysis 



Fiow Rate (cubic feet oer secono) ............... ..;. .... 
Channel Bofta;bi Siooe (feet. ow f i~ot)  .................... 
Mannit,@' s Rougliness Coef f icierit in-:;a!ue). .............. 

. . .  
Channel Side Siooe - Left Side (horizor~t.ai/veriicr!iiii. 
Channel Side Slooe - Right SiZe Iha~i~onta i lvei t ica i ! .  ,. 
Chat-xiei Botto111 Glidth (feet) .  ............................ 
Chan.:@i :lc,p~-Lifie Zievatiw at. S ta~ i i i , ?  ';t+ti,:<fi if;ir-eii.. 
ktei Sur.face E1evatic.n at Stat-t~i!g Station (feeti . .  .... 
Stspti.ij~ Channel Station (feet)..  ................... 

PRaeiiRx RESULTS: 
DESCRIPTION 

Ncwlfial Deoth (feet) .  .................................... 3. 1.2 
............................. a Critica: Depth (feet)  ..... 1.96 

Station Flowlirce WS Elev. Death Flaw k e a  Ve: Velocity ECiL Slnoe 
[ f t )  ( f t )  ( f t )  ( f t )  (5q f t )  ( f ~ 5 )  tieadd(ft) ( f t / f t )  

' + ' k t  - 133.0 300.10 303.22 3.2 682.41 4.63 0.341 0.00?334 
x ~ ~ ~ o v '  1450.0 900.wl 303.52 3.12 6B2.27 4.69 8.342 0.002336 

.................................................................... 
TRRPEZOIDRL CilRNEL RE;RLYSIS CONPUTER PRUGRRM. Versioii i.i (c) 1985 
Dcdsw X Rssociate~, Inc., 7015 W. Tidwell, 8107, Houstiln, TY. 77WZ 
(713) 835-83?2. R manual r~ith eouations R flow chart i 3  available. 



VRLUE 

iicsvi fiat.@ (cubic feet. o ~ r .  serwd) ....................... 
Chau4ne1 Bizttorn Slooe (feet pw faoti .................... 
Xannirtq's Rouniinrrs Coefficient (n-value).. ............. 
Chanr~e! side Sinoe - Left Side !hoPi~ontai/v~PtiCai) .... 
Ciiariivll Side Slooe - fii~ht. Side tho?-i;or~tal/veiticai). .. 
Chanor! Battoin Uiflth ( f e ~ t i  .............. ............... 
i:harsrel Flow-:ine S l ~ j a t i o n  a t  Startino Station (feet).,  
Watei Surface Elevation i t  Starting Station (feet)...... 
r., ., z,.ait.i;i~ Channel Staticrn ( fee t )  ......................... 

Fi?,&&h; ?,E3JLTS: 
n-r. r,, - ~ c ~ C n i  PI ION VRLUE 
.................................................................... 
?1iy1 0evt.h (feet! ..................................... 3.12 
ci-lt~ca! 2eoth (feet)  ................. .. ............... 1.96 

Stati~wi Flc~wlir~e WS Elev. Depth Flcsw Rr-ea Vei Velocity EGL Siooe 
( f t i  ( f t )  ( f t )  ( f t i  (so f t )  (fos) Head(ft) ( f t l f t )  

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

4 5  903.40 905.36 1.96 414.21 '1.73 0.927 0.014570 
1470.0 903.46 905.93 2.47 53(1.M 6.03 0.565 0.0066i10 
1500.0 905.55 106.18 2.63 567.71 5.64 0.493 0.005346 
1550.0 903.70 306.46 2.78 602.X 5.31 0.438 0.004430 
1600.0 903.85 906.72 2.87 633.31 5.13 0.409 0.0033R1 
1700.0 904.15 307.13 2.98 648.16 4.94 0.378 0.003520 
:B00.0 304.45 907.48 3.03 661.40 4.84 0.363 01.003303 
i90(i.o 904.75 907.81 3.06 669.12 4.78 it. 355 0.003185 
192O.il 304.81 907.88 3.07 670.22 4.77 0.354 0.003168 

TRRPEZOIDRL CHANNEL RNRLYSIS COMPUTER PROGRRM, Version 1.1 (c) 1986 
Dodsor~ & Rssociates, Inc.! 7015 W. Tidwell, #107, Hou5tcff~. TX 77032 
(713) 895-8322. R manual with epuatiofis ir flow chart i s  available. 



........................ Flaw Rate icubic feet DEV 5ei0'i 
Chanr~e! Battorn Slope !feet. ow ................ 
Ma.nriirin' z R~nohnesz Coeff iiienr ............. 
Charsr,el Side Slooe - Left Side i7tiralj.. .  . 
C.harriel Side Slooe - Ri gh: SiGi al!vsrt.icail.. . 

........................... Chamel fiotto1$1 l1idt.h (feet) .  
Cnanne; Flofi-iine Elp%iatirjj a t  jr; i i i j ~  ';tatictrr ( fee t ) .  , 

..... Watei- Sit-face Elevatiori a t  Sta;ti~qr. Sraiion ifeet) ,  
. .  ...................... Staiting Channel Stat ion i i ie i i  

PHOGRRN RESdLTS: 
DiSCRI PTICN VF)LUE 

............................................ 

a .................................... Nwyaal Death (feet). 3.68 
. Critical Deeth (feet) .  .............................. ... I.?& 

Statiar, F lawl i r~  WS Elev. Death 'FIc.w Ui-ea Vel Velacitv EEL S!one 
( f t )  ( f t )  ( f t )  ( f t )  i5u f t )  (fos) tieadlfti ( f t i f t i  

~ ~- ~ 

1920.0 907.83 909.79 1.9& 414.21 7.73 0.327 0.014570 
&&M K''(erk 1970.0 307.91 910.76 2.8; i.18.36 5.17 0.416 0.004082 

2020.0 908. 00 91il. 99 2.2: 652.58 4.90 <1.373 0.003445 
?!iio.ii 8 .  4 91 1.29 3.15 i.8?.69 4.64 0.334 0.:1O?M6 
2200.0 908.31 911.5'3 3.28 7Z1.46 4.44 (1.3UL i1.002526 
2280.0 908.44 911.73 3 . 5  737.98 4.34 0.232 <I.<l<Y2343 
2600.ir 9g8. 99 312.52 3.53 7eQ. 55 4,10 0,261 (1. Ni19&7 
30iO.0 909.67 913.28 3 . 2  31'2,104 3.99 0.247 0.0ii1807 
3645.0 910.76 914.43 3.67 814.15 3.93 0.240 0.001725 
4000.0 911.37 915.04 3.67 816.01 3.92 ii.239 0.001712 
4450.0 912.13 915.81 3.68 817.13 3.92 0.238 (1.0i11705 
500(1.0 913. (17 916.75 3. €8 817.66 3.91 0.238 0.0<11702 
5280.0 913.54 917.22 3.68 817.75 3.91 0.238 0.001701 
6010.0 914.78 918.47 3.68 817.88 3.91 0.238 0.001700 
6050.0 914.85 918.53 3.68 817.88 3.91 0.238 0.001700 
6090.0 914.9? 318.E0 3.68 817.88 3.91 0.238 0.001700 
6120.0 914.97 918.65 3.68 817.88 3.91 0.238 0.001700 
6280.0 915.24 918.92 3.68 817.89 3.31 (1.238 0.001700 
6340.0 915.34 919.03 3.68 817.89 3.91 0.238 0.001700 

a 
TRAPEZOIDRL CHRNNEL ANRLYSIS COMPUTER PROGRRM, Versior, 1.1 ic) 1906 
Dc~dsnri b Rssociatesl Inc., 7015 W. Tidwell, #107, Haustan, TX 77092 
1713) 895-8322. R ruanual with equations 8 flaw chat4 i s  available. 



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

CULVERT THRPE, >!fiTERI%?, ipLEI SITE DQTR 
I 

j 
-- a. .- 

it&E: OU?;ET EWER; 1 
:La. L ~ ) ) ~ ~ s  ! 8 ',sin- ;!Y:!,P~ SpQN RISE kQb$;I;dG INLET i 

! (;Ti (FT) ... ->>r,7 (;T) <:Ti iFT! MRTSRIAi i i r i  
,q;E,, 48 q:=; , ;8 &O.0O!i?SiB i(i,$fi 4.00 I CONVENTIC~HK~ ,.-- 

I 

ilISCEk!iEE e i c 3 4 i: 

0 315.iIE. i1.00 0. Cri 0. 00 0. (10 

0 919.17 0.00 0, iii it. 00 {I.O[~ 

24il 913.21 ~,O!I (1. (XI 0. 00 0, $0 
96CI 919.26 O. 011 o. (10 0. 00 0. 00 

2 0  919.27 <I. (10 0. MI 0.00 (1. 00 
1600 319.38 <I. 0ii 0.00 0. Oil it. 09 
1320 319.51 0.00 0. Cvj 0. (10 0.00 
2240 919.67 0.00 0.00 0.00 0. <I0 
2560 319.85 0. <I(I 0, (10 (I. (10 0. <El 
2880 920, <I6 0.00 0.00 0.011 0.00 
32<10 920.23 0. (](I O. (10 <I, 00 ii. 

7040 926.34 0.00 0. iiil (I. (10 0.(10 
T h e  abcwe Q and HW are for  a @oink above the roadway. 



Ei. inlet face i.?:re~i 315.48 fi t i .  ot2:ist invert 915 .3  f t  
El. inlet throi?t ;i-!i.i.i O.Q$ f t  fl. in;et crpz.t <. ri. ,it) i, - a ; ;. 

a+* SITE DRiR rixt; C..:!:';' 'NVEfiT +r*rti+i+-;*i; 
INLET STRTION tFT! n .>. j!i, ..~. = 6 &  + O W  

INLET ELEV~ION :;:! ;-,a", .;a 
>ii. 

W T L E i  STRTIOI: !F- E,c.o:~ = 634-1 0 
WTLET ELEVU'liOi! ('TI 3" ~ i . 2 ,  50 3= 

t4UMBER OF HARRELS ~2 
SLOPE IV-FT/H-FT) $.i;$17 
CULVERT LENljTe fi,!X>;i ii:U?[ !FTj u:, ~ <A;, c ., 

xxxr* CULVERT DRTR SUr4YIRF.Y tx+~t+txn+xx*rrx i~ . i i i i i9 - i -  
HRRREL SHfiPi 30 
BRRREL SPRN I:!. ... hi; .. FT 
BRRREL RISE h , < ~ < j  F T  
HRRREL NRTEKIRL CCNC.GETE 
HRRREL MRtJNIh%'S ?,i O.tIi.2 
INLET TYPE ~IOWVE?$TI~~NRL 
INLET EDCiE RND Wiiii %!WE EDGE (30-75 D i G .  FLRRE) 
INLET DEPRESSION NONE 



R S W W R Y  SURFfiCE PRI)ED 

EMPRN%#EIT TOP WIDTH (FT! 43.00 
:.ZEST LENGTH (FT) i%.i!O 
'>!)iBTDPPING CREST ELEVRTION iFT) 3 n  3 ~ i .  ~r ULI 



PPOGRiA1 IFPUT DATR: 
IIESCRI PTlON tiiiiUE 

7 .  r ior i  Rate (cubif feet urr second). ...................... 3200.0 
Channel Eottom Siooe (feet 'rr foot) .................... (I, it035 
%amino's Rouohaess Coefficierk (n-value).. ............. 0.0350 
Channel Side S!ooe - Left Side (horizontal/vei3tical),.... 6.00 
Lhanrel Side Slooe - Right Side (hcrizontai!vertica:)... 6.00 
Channel Bc4torn liidth (feet)  ............................. 150~0 

P C .  Channel Flccw-Line Elevation ah Startinn Station (feet).. jld.s.3 
... Wat~i- Surfac~ Elevatinn at Stavting Station (feet)...  92Cl.29 

r.. .?.art i.f@ Chwlnel Stat lrn, (feet). ........................ i.400.0Q 

P R E N M  EZIIITTS: 
IIESCRI PTION 

Noreal Death (feet) ..................................... 3.50 
................................... Critical Deuth (feeti 2-24 

Static~n Flnwlir* US Elev. Deoth Flow Area Vel Velocity EGL Slooe 
I f t )  ( f t )  ( f t )  i f t )  (sq i t )  Ifps) Head(ft) ( f t l f t )  

TRCiPEZDlDRL CHRNNEL RNRLYSIS COHPUTER PROGRRR, ' i~rsion I.! (c) 19% 
Dodsm 8 R s x t c i a t ~ ,  Inc., 7015 W. Tidwell. P107, Houston, TX 7709.Z 
(713) 895-832.Z. R Manual with ecuations & flow chai.t is available. 



I 
>::7 qlt.rj r r  P,,] ! j q ?  > ?,--,?:: 
.: .Lb. >...LL r L kL,&.,.. 5H;7 .A.<. 5, 

r j  , ! 1 q r - ,  1 gkydc 5+Rpj -iiSE """':".' -;,:I '-: ~. . . 
.-L<. ..L- ": --, $13 >., . -  .iii<ii!.., ,. ,;- 

.: . . I;?) {F?)  1 fi2T;fiIR~ i Z T j  (FT! ;, mi- 8 ,-L 

>ISC$,RZGE ? 1. 4 i 

,:; ,320.i'; <I. 00 3 ... ,Q .. O, (iII (I. 09 
,?.,.., : >, ,-, 1' . .. 

(1. O,.> ,a, i.0 0.00 c, i.Ii.1 * .;;! ;:; .,.?. ;:: .L 0. 00 C,<Xl (>,ti> { > ~  0<! 
"'h .2>: 
ZEJ ,iJ,50 0, 00 0, i ; i j  $. 00 9, i i O  

~220 52(l*s~ (1. (!<I 0. 00 0. (10 3. $0 
! .. F,00 '333.66 I>. 0'j 0. ilil O. 00 li.00 
i920 q7;l,77 (1, 00 o. oo 0. (10 0. (10 
2240 920, 90 0.00 0. 00 0,00 0. 09 
?56ii 321.05 0. $0 0. 00 0. <!<I 9, (10 
2880 921.22 0. (10 0. <I0 0. ij(; 0.00 
-c., .d)) 521.4~ (1, 00 0.00 0,i0 O.O(I 
p , p O  ,q;;] " 

.L,..&.., 0.00 0.00 0.00 0. 00 
T...~... ,n, dcuve 2 - ;::,,; . H;I a.?e fccf ; pifit ;bare the i-oadnay. 



92: 4i 0. $9 0.4i: I!-%.? " (f; (I. (10 0, $0 e,: 
q y ;  .-.., 42 , 2 q; 4: 4.FR ij.55 . 2L 4:00 0.00 4.51 
920. 115 I. 47 4. ;I% 4 f c t  3.27 4 . i b f i  ~v i i  ...... (lo 4. 5: 
.-?.. :. 3iv,50 1.9: 4.53 4-FFt 1.11; 4.06 C,(!G 4 ,5!  
l'n .:>... 57 2.34 4,LO 4-i'i, 1.37 4 , ;  0.06 +,f: 

! 5 7 1,. c:? 4-FFi i. 69 - .  4,SO 0.0'1 +,>; 
;-.->< 
3-i, i ;  ?.(lU, 4.90 4-FFt :,a0 4.00 0.00 4.5: 

. . .  
9?0,90 3.42 4; 93 4-FFt. 2,0$ 4, j O.<!U q.5: 
9 .  5 5. (18 4-FFt 2, 19 S.(!ii O.(ii; 4,5i 
32i.2; ie( ,3  :,.;: <,..zc+ . , 2 . 3  a, OW>: 00 4: 5: ... 
92!,.41 i!,43 z,<;& lb-FF?. =, L, c.: .-,d 4 <.,I-, ;; p,<-, .: z 

i;; i . v ;  ?.-a1 - 
. . 51. inlet face ;yivei,i Y15.37 f.t 5 .  : g ,315;?? fi 

. . E:. i::let thr-,nai, invepi 0.09 fi, 7;, ~ ~ e s i ,  0. $;I 3 
.... 

;r SITE [;{lTR t;*xxx '2JLl!ERT INjJERT tx;r+x?i-+;:,+.+a- 
INLET STRTJO? iFT j  i:l i:i; = (, 5 +4 0 

INLET ELEVRTID?! (F7.i ,Q,C. Q7 . .j>. > l  

OUTLET STRTION (FT) .zil "' < , - 6 5 +Lo 
NTLET ELEVRTION IFT) ,315, g[, 
NU$IBER DF BRRRELS ! ,? 
SLOPE (V-FTIH-FT) c! ....... G(,?* 

CULVERT LENETH RLON6 SLOPE (FT) 3:;. ;!> 

~ * t t  CULVERT DRTR SUMMRRY xtsitxwwxiist;i~ii?iii 
BRRREL SHRPE BOX 
~ X R E L  SPRn 10.00 FT .... ).. > 
o h n d i i  RISE + (),.: r7 . ..? r ,  

BliRREL NRTERIRL CONCRETE 
BRRREL MRt4NINE3 S N 0.012 
INLET TYPE CON'iEhlTIONRL 
ISLET EDGE RND 2 R L  SDURRE EDGE (30-75 DES. FLRRE) 
%LET DEPRESSION NONE 





PRDliRRN INWT DRTR: 
MXRI PT lClN VRLUE 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ - . - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - ~ - ~ ~ - - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - - - ~ ~ ~ ~ ~ ~ ~  

Flm Rate (ci~bli  feet oei s~condi,. ..................... 32(lCl.(l 
Channel R<cttoi~i Slooe (feet  pet-, foot). ................... 0. 003: 
Mannino's Reunhness Coefficient in-valu~) ............... 0. 0350 
Channel Side Sloae -. i e f t  Side (horizuntaiiver-ticaii. ... 6. (10 
Channel Side Slooe - Riqflt Side (hni-izont.ai/v~~ticai).. .  6. 00 
Charmel Bctttc~n biidth (feeti  ............................. 200.0 
Chanrel FiawLine Eli-iat.ian a t  Stai-tine Statiurs (feet) .  , 915.37 
Water Surface Eievation at Stai-.tiing Station (feeti ...... 921.41 
Startinu Chanrl 'Station (f-t.). ........................ 6540. 00 

PROGXRM RESULTS: 
DESCRl PT ION Vfi iUE 
.................................................................... 

.................................... Nat.~al Deoth (feeti .  2.98 
.................................. Critical Deoth (feet!. 1.9E. 

Statian Flowline WS Elw. Death Flim Rrea Vel Velocity E6L Slooe 
( f t )  ( f t )  ( f t i  ( f t i  (5q f t )  Head(ft) ( f t l f t i  

rti-u[Itltl-e 
TRAPEZOIDfiL GHRNNEL ANOLYSIS COMPUTER PRUGROM. Versiar, 1.1 lci 1986 
Dadsun & f l 5 5 0 ~ i i t ~ ~ 5 ,  Inc., 701: W. Tidw~il ,  #!07, Hunstan, TX 77092 
(713) B95KSZ. A mnual with equatiarts & flcrn chart is available. 



TRRPEZOIDAL CHRNHEL RNRLYSIS 
STWIflRII SIEP liRTER SURFiiCE PRDFILE 

Nw~l~iber :<I, 19?4 

PROGRRIrl IIJPUT DRTR: 
DESCRIPTION 

....................... Flow Rate (cubic feet oer second) 
.................... Channel Battoi~~ Slooe (feet  D&-. foot) 

............... Manaino'e Roughness Coefficient (n-value) 
Channel Side Slooe - Left Side (horizui~t.al/vert.ical). ... 
Chanvel Side Slaoe - Right Side ~hc~rizc~ntallvert ica!~ ... ............................. Channel Eattau Width (feet)  
Chartre1 Flw-Line Elevatinn at Stavtino Station ( f ~ e t ) . .  
Clater Surface Elevatic~r~ at Starting Station (feet).... .. 

......................... Startinu Charsnel Station (feet) 

PFt&@?M ESULTS: 
DESCRIPTION VALUE 

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

..................................... Nct~.mal Deoth (feet) 2.30 
Critical Deoth (feet) ................................... 1.96 

Station Flmrlire WS Elev. Deoth Flmr Rrea 
( f t )  ( f t )  ( f t )  ( f t )  Isq f t )  

3' D r o p  -6760.0 919.74 921.70 1.96 414.21 
~ tkv&ke  6775.0 919.79 922.16 2 . 3  511.99 

€500.0 919.88 922.43 2.55 548.04 
,. €550.0 920.05 922.76 2.71 565.30 

'''1 -7155.0 921.05 924.04 2.99 650.50 
~ / k u r / u r  e 

Vel Velocity EGL Slooe 
(fps) Headtft) I f t / f t )  

7.73 0.927 0.014570 
6.25 0.607 0.007416 
5.64 0.529 0.005977 
5.47 0.464 0.004654 
4.92 (1.376 0.003460 

TRRPEZOIDRL CHRNNEL RNRLYSIS COMPUTER PROGRRN, Ve~sion 1.1 Ic) 1966 
Dc~dswi d k s a c i a t s ,  Inc., 7015 U. i i d ~ e l l ,  8107, Houston, TX 77092 
(713) 695-6322. R rflanual w i t h  equations 8 flow chart i s  available. 



- ^"--" iRti~tiuIDRL CHRt4NEL AIRLx(SIS 
STRNDARD STEP WRTEA SURF9CE PiiOFILE 

Novewbw 31, 1934 

;i?ilG2iiM IHPdT IflTA: 
DESCRIPTION 

iic#w Rate (cubic feet. uer secxiid). ...................... 
Channel En t to~~~ Slope (feet pet- foot) .................... 
fi:a.iiiiisq' c Rajughness Coeff icieilt in--$slue). .............. 
Channel Side Slaoe - Left Side ihorizantaiivertical).... 
Chanrel Side Slooe - Right Side (ho~izm~t.ali.iei'hifali... 
Charcite1 Brxttcnn Width ifeet) ............................. 
Chai,rel Fla-Line Elwatio?, at 5tart.inu Staticer, !feet.).. 
Water Surface Elevation at Starting Station ( feet ) .  ..... 
5tstir iu Charm1 S ta t i~ r i  (feet.) ......................... 

PiiriGRRN ESULTS: 
DESLRI P i  ION VRLLiE 
-----.-------------------------------------------------------------- 

Nc?~,ial Deoth (feet)  ..................................... 2.98 
................................... Critical Deoth (feet) 1.96 

Statinn Flwxline WS Elev. h o t h  F l a  &ea Vel Velocity EEL Slaue 
( f t )  ( f t )  ( f t )  ifk) (sq f t )  (fos) Headtft) ( f t / f t l  

5'~7fbj' 7135.0 326.05 328.01 1.96 414.21 7.73 0.327 0.014570 
sthrltutf 7170.0 326.17 928.78 2.61 562.77 5.63 O.XI2 0.0(15436 

7200. ii 326.28 328.37 2. 69 582.37 5.49 0.463 (1, i104332 
7330.0 926.73 329.61 2.118 625.27 5.12 0.407 0.(,03941 
7400.0 926.98 923.89 2.91 €33.63 5 0.396 0.003779 

, 7500. 0 327.33 330.27 2, 94 640.7: 4.99 0 . 3 7  (I. 003643 
5 I l k "  - 7&0.11 327.85 330.82 2.97 645.86 4.95 0.381 0. 00359 

5 k k ~ ( ~ / : l ( f  

TRRPEZOIDRL CHRNlJEL RNRLYSIS COMPUTER PROERRfl. Version 1.1 (c) 1986 
Dodsm & Fksctciates, Inc., 7015 W. Tidwell, #1M, Houstci~~, TX 77032 
(713) 835-8322. A manual with euuations 8 flow chart i s  available. 



TRFIPEZUIDFli CliFINlqEL RitWvSIS 
STRNDORD STEP URTEI? SUfiFRCE PRijFiLi 

Ncvert!ber ?0, 1914 

Flob Rate (cubic feet ow 5econui ....................... 
.................... Channel Bottom Slooe (feet oet- foot! 

Mafir~inn'5 Ro?iohness Coeffici~fi t  (a-value) ............... 
Channel Side Siope - Left Side (hori2ontalher~ticaii..  .. 
Channel Side Slope - Right Side (hoi.izc~ntaili.er-tical)... 
Chaninel 6ott0111 Width (feeti ............................. 
Charm1 Flm-Lire Elevat itiun at St artinn Station (feeti.. 
:later Sut1face Elevation at Starting Station (feet)..  .... 
Starting Chariil~l Staticn (feet) ......................... 

PROGRRW WSULTS: 
DESCRIPTION VRLUE 

Not-h!al Deoth (feet). .................................... 2.38 
.................................. Critical Deoth (feet). 1.96 

Static$n Flowline WS Elev. Depth Flw Rrea Vel 'delccity EGL Slooe 
( f t )  ( f t )  ( f t )  ( f t )  (sq f t )  (fos; Head(fti ( f t l f t )  

TRRPEZOIDRL CHRNNEL RNRLYSIS COMPUTER PROGRRN3 Version 1.1 (c) 1986 
Dod~of~ 8 Rsmciates, Inc., 7015 W. Tiduell, 11107, Houston, TX 77092 
(713) 895-8322. R manual with equations 8 flow chatxt iis available. 


