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PI.Eipert)roT 
FIPe$ Control. Cilicficx &f ME: U b q  

FIWE Rerum to 
2G(3 1 'Y 4 ,Pirpangp . - 

CURRENT DATE: 06-08-1993 PlwwtkI iAE 
CURRENT TIME: 13 : 00:05 

FILE DATE: 06-08-1993 
FILE NAME: C503 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C503 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 06-08-1993 

ELEV (FT) TOTAL 1 2 3 
1535.14 0 0 0 0 
1537.87 50 50 0 0 
1539.21 100 100 0 0 
1540.43 150 150 0 0 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (KT) 

1535.14 1530.94 190.05 

6 ROADWAY ITR 
0 0 1 
0 0 1 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 6 .OO 6 .OO .022 CONVENTIONAL 

0 0 1 
0 0 1 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C503 DATE: 06-08-1993 

HEAD HEAD TOTAL 
FLOW (CFS) 

0 

FLOW 
ERROR(CFS) 

0 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 06-08-1993 
CURRENT TIME: 13:00:05 

FILE DATE: 06-08-1993 
FILE NAME: C503 

- -- - - - - 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 6 BY 6 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) ( f t )  (ft) <F4> (ft) (ft) ( fps )  (ft) ( f p s )  (ft) 

E l .  i n l e t f a c e i n v e r t  1 5 3 5 . 1 4 f t  E l . o u t l e t i n v e r t  1 5 3 0 . 9 4 f t  
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  c r e s t  0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1535.14 

OUTLET ELEVATION ( i ~ )  
NUMBER OF BARRELS 
SLOPE IV-FTIH-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 190.05 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 6.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 
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CURRENT DATE: 06-08-1993 
CURRENT TIME: 13:00:05 

FILE DATE: 06-08-1993 
FILE NAME: C503 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 5 
RIGHT CHANNEL BOUNDARY 8 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.035 
MANNING N RIGHT OVER BAN 0.055 
SLOPE OF CHANNEL (FT/FT) 0.0200 

FILE NAME: C503 
FILE DATE: 06-08-1993 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT)  

1000.00 1540.94 
2 1008.00 1538.94 
3 1017.00 1536.94 
4 1037.00 1534.94 
5 1057.00 1532.94 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(FT) NUMBER (FT) (FPS) (PSF) 

1530.94 0.000 0.00 0.00 0.00 
1531.36 0.846 0.42 2.45 0.33 
1531.51 0.884 0.57 2.93 0.43 
1531.62 0.908 0.68 3.25 0.50 
1531.71 0.924 0.77 3.49 0.55 
1531.79 0.937 0.85 3.70 0.60 
1531.85 0.948 0.91 3.87 0.65 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 

C u l v e r t  
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EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

C u l v e r t  
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1......."'....-......"........*.............. 
* HEC-2 WATER SURFACE PROFILES . 

V e r s i o n  4.6.2; May 1991 

RUN DATE 22JUN93 TIME 19:03:43 . ............................................ 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; Hay 1991 ..................................... 

X X XXXXXXX XXXXX XXXXX 
x X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

T I  FLWD CONTROL DISTRICT OF MARICOPA CWNTI:  FCD192-04 
7 2  FOUNTAIN HILLS NORTH F I S  STUDY by GVSCE 
T3 
,a FILE:*~~CHSO~.IHZ . - 
T5 T h f s  mad.1 i s  used t o  deue lop  a r a t i n g  cur". for c u l v e r t  503 
T6 D i t c h  flew t o  s o u t h  o f  c u l v e r t  503 i s  d i v a r t e d  t o  C504 
7 7  
1 8  S i n g l a  X-Ssc t lon  Run 

 itch slop. - ,01333 From 200 s c a l e  map 

Jl ICHECK I W  NINV I D l R  STRT METRIC HVlNS Q 

2 ,01333 

J Z N P R O F  ]PLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 -1 -1 

SECNO 9 CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

38 43 1 8 26 3 

Manning.3 n: M i n  Normal Max 
E a r t h  .015 ,022 ,030 

Pav-nt ,013 ,016 .OZO 
D e s e r t  ,040 ,060 ,080 

'4.9 D.I. ,070 ,100 . I 6 0  

E a r t h y  
E a r t h  D e s e r t  D.%ert 

X-s.ction 1 
t h i s  s e c t i o n  n s e d r  t o  be i n p u t  frsm 200 scale nap 

X I  1 8 1008 1097 
GR 1552 999.99 1551.41 I 0 0 0  1551.01 1008 1550.01 
GR 1548.5 1052 1550 1097 1552 1187 

....................................... 
U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET. SUITE D 

DAVIS, CALIFORNIA 05616-4687 . (916) 756-1104 ....................................... 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:03:43 

USEL FQ 

CHNIM ITRACE 

1042 

PAGE 2 

PAGE 3 

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

?,ME 
QLOB ;:; QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT O A R  TOWID ENDST 

Channel 
APPEUDIX A 

Hydraulic Calculations for Structure at C503 HEC-2. Page 1 



.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CRDSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 

1.000 .22  1548.72 1548.67 .OO 1548.75 .03 .OO .OO 1551.01 
5 . 0  .O 5.0 .O .O 3.4 .O .O .O 1550.00 
.OO .OO 1.46 .OO ,000 .035 .OOO ,000 1548.50 1037.62 

.013321 0. 0. 0. 0 2 1  9 .OO 21.01 1058.62 

'SECNO 2.000 
2.000 .22 1548.72 1548.67 .OO 1548.76 .03 .OO ,820 1551.01 

5 . 0  .O 5.0 .O .O 3.5 .O .O .o 1550.00 
.OO .OO 1.44 .OO ,000 ,035 .OOt .000 1548.50 1037.56 

,012719 0. 0. 0. 0 15 .OO 21.14 1058.70 

'SECNO 3.000 
3.000 .23 1548.73 1548.67 .OO 1548.76 .03 . 00 .OO 1651.01 

5.0 .O 5.0 .O .O 3.6 .O .O .o 1550.00 
.00 . 0 0  1 . 4 1  .OO ,000 ,035 .a00 .OOO 1548.50 1037.49 

.011977 0. 0 .  0. 0 15 0 .OO 21.32 1058.81 

T3 Q2 

J1 ICHECK INQ NlNV 1DIR STRT METRIC HVINS Q 

3 ,01333 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC I W  

2 -1 -1 

WSEL FQ 

CHNIM ITRACE 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB arm8 ALOB ACH AROB VOL TWA R-BANK ELEV 
VLO6 QCH VRO8 XNL XNCH XNR WTN E W I N  SSTA 

VCH XLO8R ITRIAL 1DC SLOPE XLOBL XLCH ICONT CORAR TOPWIO ENOST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 

1.000 .32 1548.82 1548.75 .OO 1548.86 .05 .OO .OO 1551.01 
10.0 .O 10.0 .O .O 5.6 .O .O .O 1550.00 

.OO .OO 1.78 .OO ,000 ,035 .DO0 ,000 1548.50 1035.74 
.013302 0 .  0. 0. 0 17 8 .OO 25.71  1061.46 

'SECNO 3.000 
3.000 .32 1548.82 1548.75 .OO 1548.87 .05 .OO .OO 1551.01 

10.0 .O 10 .0  .O .O 5 . 8  .O .O .O 1550.00 . 00 .OO 1.73 . 00 ,000 ,035 ,000 ,000 1548.50 1035.61 
,012266 0. 0. 0. 0 15  0 .OO 26.03 1061.65 

+SECNO 4.000 
4.000 .33 1548.83 1548.75 .OO 1548.87 .04 .OO .OO 1551.01 

10.0 .o 10.0 .o .o .o .o .o 1550.00 
5.9 ,000 . 00 .OO 1.69 . 0 0  .OW ,035 ,000 1546.50 1035.53 

.011635 0. 0. 0. 0 15  0 .OO 26.25 1061.77 

PAGE 4 

PAGE '. 
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'SECNO 6.000 
6.000 .34 1548.84 1548.75 .OO 1548.88 .04 

10.0 .O 10.0 .O .O 5.1 .O 
.OO . 0 0  1.63 .OO ,000 ,035 .OOO 

.010550 0. 0 .  0 .  0 15 0 

I 
22JUN93 19:03:43 

T3 9 3  

J l  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS 9 

4 ,01333 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1BW 

3 -1 -1 

PAGE 6 

WSEL 

CHNIM 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL 
QLOB 

OLOSS L-BANK ELEV 

%ME 98 9R08 ALOE ACH AROQ VOL TWA 
VLO8 

R-BANK ELEV 
VROB XNL XNCH XNR VTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ELMIN SSTA ICONT CORAR TOPWID ENQST 

'PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2095 WSEL NOT GIVEN, AVG OF HAX. MIN USED 

1.000 .54 1549.04 1548.95 .OO 1549.13 .09 
30.0 .O 30 .0  .O .O 12.6 .O 

.OO .OO 2.38 .OO ,000 ,035 ,000 
,013104 0 .  0. 0 .  0 1 4  6 

T3 9 4  

J1 ZCHECK INQ NlNV L U L W  STR I METRIL W I N S  Q 

5 ,01333 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1BU 

4 -1 -1 

PAGE 8 

WSEL F q  

CHNIM ITRACE 

SECNO DEPTH CWSEL CRIYS WSELK EG 
QLOB 

HV HL 
9ROB 

OLOSS L-BANK ELEV 

?]ME %! ALOB ACH AROB VOL TWA 
VLOB VROB 

R-BANK ELEV 
XNL XNCH XNR 

SLOPE XLOBL XLCH 
w N  

XLO8R ITRIAL IDC 
E W l N  SSTA 

ICONT CORAR TOWID ENDS1 

'PROF 4 

Channel 
APPENDIX A 

Hydraulic Calculat i~ns for Structure a t  CS03 
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CRITlCAL OEPTH TO BE CALCULATED AT I L L  CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECNO 1 000 
2096 W S E ~  NOT SIVEN. AVG OF M X ,  MIN USED 

1.000 .68 1549.18 1549.09 .OO 1549.30 .12 . 00 .oo 1551.01 

50.0 .O 50 .0  .O .O 18.3 .O .O .O 1550.00 

. 0 0  .OO 2.73 .OO ,000 ,035 ,000 ,000 1548.50 1028.51 

,013313 0 .  0 .  0 .  0 17 6 .OO 43.87 1072.38 

'SECNO 2.000 
2.000 .68 1549.18 1549.09 .OO 1549.30 .11 . 00 .OO 1551.01 

50.0 .O 50 .0  .O .O 1 8 . 4  .O .O .O 1550.00 

.OO .OO 2.72 .OO ,000 ,035 .OOO .000 1548.50 1028.45 

,013083 0 .  0 .  0 .  0 15 0 .OO 44.00 1072.46 

'SECNO 5.000 
5.000 .70 1549.20 1549.09 .OO 1549.31 .I1 .oo .oo 1551.01 

50.0 .O 50.0 .O .O 19.1 .O .O .O 1550.00 

.OO . 0 0  2.62 . 0 0  ,000 ,035 ,000 ,000 1548.50 1028.16 

,011913 0. 0. 0. 0 15  0 .OO 44.73 1072.90 

1 3  95  

J1 ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q 

6 ,01333 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW 

5 -1 -1 

WSEL F9 

CHNlM ITQACE 

SECNO DEPTH WSEL CRlWS WSELK EG HV HL OLOSS L-SANK ELEV 

QLOB QCH QRO9 ALOB ACH AROB VOL TWA 
R-BANK ELEV 

7IME vLoB vcn vuoB XNL xNcH xNu wTN E U I l N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 1 c m ~  CORAR TOPWIO ENOST 

'PROF 5 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
-SECNO 1.000 
2096 WSEL NOT SIVEN. AVG OF MAX. MIN USED 

1.000 .82 1549.32 1549.21 .OO 1549.46 .14 .OO .OO 1551.01 
75.0 .O 75.0 .O .O 24.7 . O  .O .O 1550.00 

.OO . 0 0  3.03 . 00 .On0 ,035 ,000 ,000 1548.50 1025.79 
,013264 0. 0. 0. 0 1 8  5 .OO 50.68 1076.47 

'SECNO 3.000 
3.000 .83 1549.33 1549.21 .OO 1549.46 .14 . 00 .OO 1551.01 

76.0 .O 75.0 .O .O 25.1 .O .O .O 1550.00 

.OO .OO 2.99 .OO ,000 ,035 ,000 .OOO 154S.50 1025.56 
.012767 0. 0. 0 .  0 15 0 .OO 51.02 1076.58 

"SECNO 5.000 
5.000 .84 1549.34 1549.21 .OO 1549.47 . I 3  .OO .oo 1551.01 

75.0 .O 75.0 .O .O 25.7 .O .O .O 1550.00 
.OO .OO 2.92 .OO ,000 ,035 ,000 ,000 1548.50 1025.44 

,012034 0. 0. 0 .  0 15  0 .OO 51.56 1077.00 

PAGE 10 
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7 3  Q5 

J1 ICHECK I N 9  N INV I D l R  STRT METRIC HVINS Q WSEL FQ 

7 ,01333 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 -1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BRNK €LEV 
QLOB 9::: aaos ALOB ACH AROB VOL TWA R-BANK ELEV 

%ME VLOB VROB XNL XNCH XNR WTN ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC lCONT COMR TOPWID ENDST 

.PROF 6 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- ,100 CEHV- .a00 
.SECNO 1 . 0 0 0  
2 0 9 5  WSEL NOT GIVEN. AVG OF K4X. H I N  USED 

1 . 0 0 0  . 9 3  1549.43 1 5 4 9 . 3 2  .OO 1549.59 . I 6  
100.0 . O  100.0 .O .O 30.7 .O 

.OO . 00 3.26 .OO ,000 ,035  ,000 
,013215  0. 0. 0. 0 1 4  4 

T 3  9 7  

J1 ICWECK I N Q  N l N V  I D I R  STRT METRIC HVlNS Q WSEL FQ 

8 ,01333 

J Z N P R O F  ZPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

7 -1 -1 

S E C M  DEPTH CWSEL CRlWS WSELK EG HV H L  OLOSS L-BANK ELEV 
Q W B  PRO8 ALOE ACH ARUB VOL TWA R-BANK ELEV : VROB %ME VLOB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICON1 CORAR TOPWID ENDST 

.PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

Channel 
APPENDIX A 

Hydraulic Calculatians for Structure at C503 
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CCHV- ,100 CEHV- .a00 
.SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF WX, MIN USED 

1.000 1.25 1549.75 1549.63 .00  1549.98 .24 .OO .OO 1551.01 
200.0 .O 200.0 .O .O 51.2  .O .O .O 1550.00 

.OO .OO 3.90 .OO ,000 ,035 .OOO ,000 1548.50 1017.23 
.013361 0. 0 .  0. 0 1 4  5 .OO 72.18 1089.41 

"SECNO 3.000 
3.000 1.26 1549.76 1549.63 .OO 1549.99 .23 .OO .OO 1551.01 

200.0 .O 200.0 .O .O 51.8 .O .O .O 1550.00 

.OO .OO 3 .85  .OO .OW ,035 ,000 ,000 1548.50 1017.08 

.012998 0. 0 .  0 .  0 1 1  0 .OO 72.55 1089.63 

T3 9 8  

J1 ICHECK INQ NINV I D l R  STRT METRIC HVINS Q WSEL FQ 

9 ,01333 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNlM ITRACE 

8 -I -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIHE ! VROB XNL XNCH XNR WTN ELMIN 551A 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDS1 

.PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEW- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF WIX. MIN USE0 

1.000 1 .64  1550.14 1550.04 .OO 1550.50 .35 .OO .OO 1551.01 
400.0 .O 399.8  . 2  .O 83.1 .4 .O .O 1550.00 

. 00 .OO 4.81 .53 ,000 ,035 ,055 ,000 1548.50 1011.48 
,013357 0. 0 .  0. 0 15  5 .OO 91.86 1103.33 

'SECNO 2.000 
2.000 1.65 1550.15 1550.04 .OO 1550.50 .36 .OO .OO 1551.01 
400.0 .O 399.8 . 2  .O 83.3 .5 .O .O 1550.00 

.OO . 0 0  4.80 .54 ,000 ,035 ,055 .OOO 1548.50 1011.47 
.013237 0. 0 .  0 .  0 11 0 .OO 91.99 1103.45 

PAGE 16 
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'SECNO 6.000 
6.000 8 1550.18 1550.04 
a00.0 .O 399.6 .4 . 0 0  .DO 4.66 .58 

,012078 0. 0. 0. 

1 
22JUN93 19:03:43 

1 3  9 9  

J1 ICHECK INQ NlNV I D I R  STRT METRIC HVINS Q 

I 0  ,01333 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IQW 

9 -1 -1 

SECNO DEPTH WSEL CRlWB WSELK EG 
9 QLOB 

HV 
QROB 

HL 

TIME 9:: v,on ALOB 
VLOB 

ACH AROB 
XNL 

VOL 
XNCH 

SLOPE XLOBL XLCH 
XNR WN 

XLOBR ITRIAL IDC ICONT CORAR 

'PROF 9 

CRITICAL DWTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .100CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 

1.000 1 .91  1550.41 1550.33 .OO 1550.90 
600.0 

.49 
.O 595.9 4 . 1  .O 106.3 

.oo 3.8 
.OO 5 . 6 1  1 . 0 8  ,000 ,035 ,055 

,013303 0. 0. 0 .  0 8 5 

'SECNO 6.000 
6.000 1.95 1550.45 1550.33 .OO 1550.91 .46 . 00 
600.0 .O 595.1 4.9 .O 109.3 4 . 4  

.OO .OO 5.45 1.09 ,000 ,035 
.O 

.012114 
.055 

0. 0 .  0 .  0 11 0 .oo .no0 

1 3  410 

J1 ICHECK INQ NlNV 101R STRT METRIC HVINS Q 

11 ,01333 

J 2 N P R O F  IPLOT PRFVS XSECV XSEC" FN ALLDC IBW 

1 0  -1 - 1  

SECNO DEPTH WSEL CRIWS WSELK EG 
QLOB QCH 

HV HL 
QR08 

vLoB 
ALOB ACH 

VCH VROB 
AROQ VOL 

XNL 
SLOPE XLOBL XLCH 

XNCH XNR WTN 
XLOBR ITRIAL IDC ICONT CORAR 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 

PAGE 1 8  

WSEL FQ 

CHNIM ITRACE 

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMlN SSTA 
TOPWID ENDST 

WSEL FQ 

CHNlM ITRACE 

PAGE 1 9  

PAGE 20 

PAGE 2 1  

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMlN SSTA 
TOFWlO ENDST 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C503 HEC-2, Page 7 



"SECNO 4.000 
4.000 2 .15  1550.66 1550.59 .00  1551.24 .58 .OO .OO 1551.01 

800. 0 .O 786.0 14.0 .O 127.6 9.7 .o .O 1550.00 

.OO .OO 6.16 1.45 ,000 ,035 ,055 ,000 1548.50 1009.42 
,012761 0. 0. 0. 0 8 0 .OO 117.07 1126.49 

'SECNO 5.000 
5.000 2.18 1550.68 1550.59 .OO 1551.25 .57 .oo .OO 1551.01 

800.0 .O 785.5 14.4 .O 128.5 10.0 .o .o 1560.00 

.OO .OO 6 . 1 1  1 .45  ,000 ,035 ,055 ,000 1548.50 1009.38 
.012451 0. 0. 0. 0 8 0 .OO 117.57 1126.95 

1 3  Qll 

J1 ICHECK 1Nq NINV I D l R  STRT METRIC HVINS Q WSEL FU 

1 2  ,01333 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 18U CHNIM ITRACE 

11 -1 -1 

SECNO DEPTH WSEL CRlWS WSELK EG HV HL 
OLO55 L-BANK ELEV 

QLO-l tg' ALO5 ACU ARO8 T U A  
R-BANK ELEV 

?,ME VL08 XNL XNCH XNR 
'OL E W I N  SSTA WTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWED ENDST 

.PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
*SECNO 1.000 
2095 USEL NOT GIVEN. AVG OF MAX. MIN USED 

1.000 2.34 1550.84 1550.82 .OO 1551.53 .69 .OO .OO 1551.01 

1000.0 .O 972.2 27.8 . O  144.0 15.9 .O .O 1550.00 
.OO .OO 5.75 1 .74  ,000 ,035 ,055 ,000 1548.50 1008.57 

.013213 0 .  0. 0. 0 11 5 .OO 125.18 1134.86 

"SECNO 4.000 
4.000 2 .37  1550.87 1550.80 .OO 1551.54 .57 .OO .OO 1551.01 

1000.0 .O 971.3 28.7 .O 145.4 16.6 .o .o 1550.00 

. 00 .OO 6.58 1.74 ,000 ,035 .055 ,000 1548.50 1008.51 
,012765 0. 0 .  0 .  0 5 0 .OO 126.99 1135.60 

'SECNO 5.000 
5.000 2.47 1550.97 1550.82 .OO 1551.55 .58 .OO .01 1551.01 

1000.0 .O S54.3 35.7 .O 155.5 21.2 .o .O 1550.00 

.OO .OO 6.20 1 . 6 8  ,000 ,035 ,055 ,000 1548.50 1008.15 

,010140 0. 0 .  0 .  4 8 0 .OO 132.55 1140.71 

PAGE 22 

PAGE 23 

*SECNO 6.000 

C h a n n e l  

APPENDIX A 
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1 3  Q12 

J1 ICHECK 1NQ NINV l D l R  STRT METRIC HVlNS 9 WSEL FQ 

1 3  .01333 

J Z N P R O F  lPLOT PRFVS XSECV XSECH FN A L U K  IBW CHNIM ITRACE 

1 2  -I -1 

SEW0 DEPTH WSEL CRIWS WSELK EG 
9L08 98 QR08 ALO8 RCH 
VLOB VROB XNL XNCH 

SLOPE XLOQL XLCH XLO8R ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
ARO8 VOL N A  R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICON1 CORAR TOPWID ENDST 

.PROF12 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF W X .  MIN USED 

1.000 2.52 1551.02 1551.02 .OO 1551.80 .78 . 0 0  .OO 1551.01 
1200.0 .O 1153.3 46.7 .O 160.1 23.5 .O .O 1550.00 

.OO .08 7.20 1.98 ,022 ,035 ,055 .OOO 1548.50 1007.75 
.013200 0. 0. 0 .  0 14 5 .OO 135.28 1143.02 

'SECNO 2.000 
2.000 2.53 1551.03 1551.02 

1200.0 .O 1153.1  46.9 
.OO .08 7.19 1.98 

.013130 0. 0. 0. 

1 3  Q l 3  

J1 ICHECK I N 9  NINV I D l R  STRT METRIC HVlNS 9 WSEL FQ 

1 4  ,01333 

5 2  NPROF I P W T  PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

13 -1 -1 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
9L08 QRO8 ALO8 ACH AROB VOL W A  R-8ANK ELEV 

%ME vLa8 9:; vRos xNL XNcH xwR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENOST 

.PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
VECNO 1.000 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure a t  C503 

PAGE 2 4  

PAGE 25 

PAGE 26 
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2096 WSEL NOT GIVEN. AVG OF W X ,  MIN USE0 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.71 1551.21 1551.21 .OO 1552.05 .83 . 00 .OO 1551.01 
1400.0 .7 1327.9 71.4 .4 176.8 33.0 .O .O 1550.00 

.OO 1.63 7 .51  2.17 ,022 ,035 ,055 ,000 1548.50 1004.00 
.012574 0. 0. 0 .  0 1 4  5 .00 147.46 1151.46 

'SECNO 5.000 
5.000 2.91 1551.41 1551.21 .OO 1552.07 .66 .OO .OO 1551.01 

1400.0 3.5 1306.4 90.1 1.6 194.6 44.8 .O .O 1550.00 
.OO 2.17 6.71 2 . 0 1  ,022 .035 ,055 ,000 1548.50 1000.00 

,008833 0. 0. 0 .  0 11 0 .OO 160.48 1150.48 

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

Q QROB ALOE ACH ARO8 VOL W A  R-BANK ELEV 
TIME VLOB !:! VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOQL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

T3 914 

J l  ICHECK INQ NINV I D l R  STRT METRIC HVINS Q 

15 ,01333 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 4  -1 -1 

PAGE 29 

WSEL fQ 

CHNlM ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QL08 QROB ALOE ACH AWB TWA R-BANK ELEV 

?,ME VLO8 $ VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

.PROF14 

CRITICAL DEPTH TO BE CALCUMTED AT ALL CWSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. RVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2 . 9 1  1551.41 1551.41 .OO 1552.27 .86 .OO .OO 1551.01 
1600.0 3 . 9  1493.4 102.7 1 . 6  194.4 44.6 .O .O 1550.00 

.oo 2 . w  7 .68  2.30 ,022 ,035 ,065 ,000 1548.50 1000.04 
,011585 0 .  0. 0. 0 1 4  5 .OO 160.33 1160.37 

'SECNO 3.000 
3.000 2 .92  1551.42 1551.41 .OO 1552.27 .85 .OO .OO 1551.01 

1600.0 4 . 1  1492.4 103.4 1.6 195.0 45 .1  .O .O 1550.00 
.OO 2.51 7.65 2.29 ,022 ,035 .055 ,000 1548.50 1000.00 

.Dl1444 0. 0. 0 .  0 5 0 .OO 160.69 1160.69 

PAGE 2 8  

PAGE 30 
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'SECNO 5.000 
6.000 3.07 1551.57 1551.40 

1wo.o .OO 1552.29 
8 . 8  1472.1  119.1  

.72 .OO 
2.8 208.0 

.01 1551.01 
.OO 3.14 7.08 ,022 54.9 

2.17 
.O 

,035 
.O 1550.00 

.008980 0. 0 .  0. 7 ,055 
5 0 .00 167.27 1167.26 

,000 1548.50 1000.00 

SECNO DEPTH CWSEL CRIWS WSELK EL 
QLOB QCH QROB 

HV HL 
ALOE ACH AWB VOL OLOSS L-BANK ELEV 

?]ME vLoB vcn VROB xNL xNCH w~ R - ~ A N K  ELEv 
SLOPE XLOBL XLCH 

XNR 
XLOBR ITRIAL IDC 

WIN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

PAGE 3 2  

THIS RUN EXECUTED ZPJUN93 19:03:46 ....................... "............" 
HEC-2 WATER SURFACE PROFILES 

V e r r l o n  4.6.2; Mqy 1991 
1.........*"....*."..........""...... 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMIPIRV OF ERRORS L IST 

PAGE 3 1  

S U W R Y  PRINTOUT 

SECNO a CWSEL DEPTH VCH CRIWS EG HL 10.KS LRATlO 

PAGE 33 

SECNO Q CWSEL DEPTH VCH CRlWS EL HL IO'KS KRATIO 

C h a n n e l  
APPENDIX A 
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PAGE 34 

9 CWSEL DEPTH VCH CRIWS EG HL 10.G KRATIO 
SECNO 

6.000 5.00 1548.74 .24 1.32 1548.67 1548.77 
.OO 99.89 1.03 

6.000 10.00 1548.84 .34 1.63 1548.75 1548.88 .OO 105.50 1.02 

6.000 30.00 1549.06 .56 2.24 1548.95 1549.14 .OO 111.56 1.02 

6.000 50.00 1549.20 .70 2.59 1549.09 1549.31 .OO 115.16 1.02 

6.000 75.00 1549.34 .84 2.89 1549.21 1549.47 
.QO 116.67 1.02 

6.000 100.00 1549.45 .95 3.12 1549.32 1549.61 .QO 117.35 1.01 
6.000 200.00 1549.78 1.28 3.76 1543.63 1550.00 .QO 120.85 1.01 
6.000 400.00 1550.18 1.68 4.66 1550.04 1550.51 .OO 120.78 1.01 
6.000 600.00 1550.45 1.95 5.45 1550.33 1550.91 .OO 121.14 1.01 
6.000 800.00 1550.74 2.24 5.82 1550.59 1551.25 .OO 106.81 1.08 
6.000 1000.00 1550.98 2.48 6.18 1550.81 1551.55 .oo 100.21 1.01 
6.000 1ZOO.00 1551.18 2.68 6.51 1551.02 1551.83 .OO 98.61 1.01 

6.000 1400.00 1551.42 2.92 6.69 1551.21 1552.07 .OO 81.51 1.00 

6.000 1600.00 1551.58 3.08 7.04 1551.41 1552.29 .OO 88.22 1.01 

SUHL4RY OF ERRORS AN0 SPECIAL NOTES 

CAUTION SECNO- 1.000 PROFILE- 13 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE- 14 CRITICAL DEPTH ASSUMED 

Channel 

APPENDIX A 
Hydraulic C a l c u l a t i o n s  for  S t r u c t u r e  at C503 
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C504 Stage vs Discharge 
Ditch Flow from HEC-2 

1541 - 

0 50 100 150 200 250 300 350 400 450 500 550 600 
Discharge, in cfs 



CURRENT DATE: 06-15-1993 
CURRENT TIME: 11:33:44 

FILE DATE: 06-15-1993 
FILE NAME: C504 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C504 

2 3 4 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 2.00 2.00 .022 CONVENTIONAL 

C 
u .  
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 06-15-1993 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1538.14 1536.24 100.02 

ELEV (FT) TOTAL 
1538.14 0 
1539.05 3 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 

0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C504 DATE: 06-15-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR(CFS) ERROR 

1538.14 0.00 0 0 0.00 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C504 HY8, Page 1 C u l v e r t  



1545.27 0.00 29 0 0.00 
1546.45 -0.01 32 0 0.11 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 06-15-1993 
CURRENT TIME: 11:33:44 

FILE DATE: 06-15-1993 
FILE NAME: C504 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 2 BY 2 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  (ft) ( f t )  <F4> (ft) ( f t )  ( f p s )  ( f t )  ( f ps )  (ft) 

E l .  i n l e t  f a c e  i n v e r t  1538.14 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 .  o u t l e t  i n v e r t  1536.24 ft 
E l .  i n l e t  c r e s t  0.00 f t  

INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FTJH-FT) 0.0190 
CULVERT LENGTH ALONG SLOPE (FT) 100.02 

BARREL SHAPE CIRCULAR . . -  

BARREL DIAMETER 2.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 
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CURRENT DATE: 06-15-1993 
CURRENT TIME: 11:33:44 

FILE DATE: 06-15-1993 
FILE NAME: C504 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 4 

FILE NAME: C504 
FILE DATE: 06-15-1993 

RIGHT CHANNEL BOUNDARY 5 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.035 
MANNING N RIGHT OVER BAN 0.055 
SLOPE OF CHANNEL (FTIFT) 0.0104 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1542.24 
2 1012.00 1540.24 
3 1022.00 1538.24 
4 1089.00 1536.24 
5 1121.00 1536.24 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. 
(CFS) (FT) 
0.00 1536.24 

FROUDE 
NUMBER 

0.000 
0.536 
0.566 
0,586 
0.602 
0.610 
0.624 
0.633 
0.640 
0.647 
0.654 

DEPTH VEL. SHEAR 
(FT) (FPS) (PSF) 
0.00 0.00 0.00 
0.12 1.05 0.08 
0.17 1.31 0.11 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1546.00 

C u l v e r t  
APPENDIX A 
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~'..................*..*.*......."..........* 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4 . 6 2  May 1991 

RUN DATE ZZJUN93 TIME 19:05:07 ............................................ 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1 9 9 1  ..................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X xxxxx XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

....................................... 
U.S. ARMY CORPS OF ENbINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 ....................................... 

THIS RUN EXECUTED 22JUN93 19:05#07 

11 F L m D  CONTROL DISTRICT OF WRICOPA COUNTY, b 1 9 2 - 0 4  
1 2  FOUNTAIN HILLS NORTH F1S STUDY by GVSCE d t p  

3 FILE: CH504.lHZ . . 
1 5  T h i s  modal i s  "red t o  dede lop  s r a t i n g  curve f o r  c u l v e r t  504 
1 6  D i t c h  f l o w  t o  s o u t h  of c ~ l v e r t  504 i s  d1v.rt.d t o  C509 
T7 
TB Slngl. X-s.ct4on Run 

D i t c h  s l o p e  - ,010 From 200 rc.1. nap 

J l  ICHECK INQ NINV 1DlR STRT UETRlC HVINS Q WSEL FQ 

2 ,010 

J Z N P R O F  lPLOT PRFVS XSECV XSECH FN ALWC IBW CHNlM ITRACE 

1 -I -1 

SECNO Q CUSEL DEPTH VCH CRIWS EG HL SLOPE KIU\T10 

53  VARIABLE CODES FOR SUMIARY PRINTOUT 

PB 43 I a 26 3 

M n n l n g ' s  n: M i n  Normal Man 
Eal'th ,015 ,022 ,030 

Pavement ,013 ,016 ,020 
D e s e r t  ,040 ,060 .OBO 

V e g ~ e . .  ,070 ,100 .16o 

E a r t h  
E a r t h  D s s e r t  o e S a r i  

PAGE 1 

X-s.ction 1 
t h f r  s e c t i o n  needs t-? bs r n p v t  f r o m  200 scale map 

X I  1 8 1022 1065 
GR 1546 999.99 1543.74 1000 1543.46 1014 1542.66 
6R 1543 1065 1544 1120 1546 1170 1022 1541.66 

1026 

1 
22JUN93 19:05:07 

PAGE 2 

SECNO DEPTH CWSEL CRlWS WSELK EG 
Q 

HV HL 
QLOB 

O L E 5  L-BANK ELEV 

?:; PRO0 ALOB ACH VOL 
WTN 

TWA 
TlML VLOB R-BANK ELEV 

VROB XNL XHCH INR 
SLOPE XLOBL XLCH 

E W l N  SSTA 
XLOBR ITRIAL IDC ICONT C O W  T O W I D  ENDST 

Channel 
APPMlIX h 

Hydraulic Calculations for Structure at C504 

PAGE 3 
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I 
I 



.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
*SECNO 1.090 
2095 WSEL NOT GIVEN. AVG OF WAX, H I N  USED 

1.000 .44 1542.10 1542.01 .OO 1542.14 .04 . 00 .00 1542.66 
5.0 .O 5.0 .O .O 3.2 .O .O .O 1543.00 . 0 0  .00 1.55 . 0 0  ,000 ,035 ,000 ,000 1541.66 1024.23 

.010035 0. 0 .  0. 0 20  9 .OO 14.62 1038.85 

1 3  w 
J1 !CHECK I N 9  NlNV I D I R  STRT METRIC HVINS q 

3 ,010 

J 2 N P W F  IPLOT PRFVS XSECV XSECH FN ALLOC 1BW 

2 -1 -1 

PAGE + 

WSEL FP 

CHNlM ITRACE 

PAGE 5 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
9LOB 9ROB ALOB ACH AROB TWA R-BANK ELEV 

?lME VLOB 98 VWB XNL XNCH XNR 'OL ELHIN SSTA W N  
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

.PROF 2 

CRITICAL DEPTH TO BE CALCULATED LT ALL CRUSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF WAX. MIN USED 

1.000 .57 1542.23 1542.13 .OO 1542.29 .05 .OO .OO 1542.66 
10.0 .O 10.0 .O .O 5.4 .O .O .O 1543.00 

.OO .OO 1.84 .OO ,000 ,035 ,000 ,000 1541.66 f023.71  
.009@54 0 .  0 .  0 .  0 2 1  1 0  .OO 18.99 1042.69 

"SECNO 3.000 
3.000 .58 1542.24 1542.13 .OO 1542.29 .05 .OO .OO 1542.66 

10.0 .O 10.0 .O .O 5.5 .O .O .O 1543.00 
.OO . 0 0  1 . 8 1  .OO ,000 ,035 ,000 ,000 1541.65 1023.69 

,009525 0. 0. 0. 0 15 0 .OO 19.14 1042.83 

Channel 
APPENDIX A 
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CRITICAL DEPTH TO BE CALCULATE0 AT ALL CROSS SECTIONS 

CCHV- .100CEHV- .300 
.SECNO 2.000 
2096 WSEL NOT EIVEN. AVS OF M A X ,  MIN USED 

1.000 .96 1542.62 1542.47 .OO 1542.73 .I1 . 00 .OO 1542.66 
40.0 .O 40.0 .O .O 15.3 .O .O .O 1543.00 . 00 . 0 0  2 .62  .OO ,000 ,035 ,000 ,000 1541.66 1022.16 

.010150 0. 0. 0 .  0 2 2  11 .OO 31.81  1053.S6 

'SECNO 4.000 
4.000 .97 1542.63 1542.47 .OO 1542.73 .10  .OO .OO 1542.66 

40.0 .O 40.0 .O .O 15.5 .O .O .O 1543.00 
.OO . 0 0  2.57 .OO .OOO ,035 ,000 ,000 1541.66 1022.12 

,009698 0. 0 .  0 .  0 15  0 .OO 32.09 1054.21 

1 3  9 5  

J 1  ICHECK I N 9  NlNV I D I R  STRT METRIC HVINS q WSEL FQ 

6 .010 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 -1 -1 

SECNO DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
0 QLOQ QCH QRDB ALDB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

-PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I00  CEHV- ,300 
.SEMO 1.000 
2096 WSEL NOT GIVEN, AVO OF VAX,  MIN USED 

1.000 1.12 1542.78 1542.62 .OO 1542.91 .13 .OO .OO 1542.66 
60.0 .O 60 .0  .O .1 20.6  .O .O .O 1543.00 

.OO .07 2.91 .OO ,020 ,035 ,000 .OOO 1541.66 1020.83 
.010125 0 .  0 .  0 .  0 I 5  11 .OO 37.66 1058.50 

'SECNO 3.000 
3.000 1.12 1542.78 1542.51 .OO 1542.91 . I 3  .OO .OO 1542.66 

60.0 .O 60.0 .O .1 20.8 .O .O .O 1543.00 . 0 0  .07 2.88 .OO ,020 ,035 ,000 ,000 1541.66 1M0.78 
,009877 0. 0. 0. 0 15  0 . W 37.86 1058.65 

'SECNO 5.000 
5.000 1.13 1542.79 1542.61 .OO 1542.92 .I3 . 00 .OO 1542.66 

60 .0  .O 60 .0  .O .1 21.1 .O .O .O 1543.00 
.OO .07 2.85 .00 ,020 ,035 ,000 ,000 1541.66 1020.71 

,009552 0. 0. 0. 0 15  0 .OO 38.14 1058.85 

PAGE 1 0  
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7 3  96 

J1 ICHECK I N 9  NINV I D l R  STRT METRIC HVINS q WSEL FQ 

7 ,010 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IQW CHNIM ITRACE 

6 -1 -1 

SECNO DEPTH CWSEL CRlWS WSELK EG 
QLO5 

HV HL 
9R06 ALOB 

OLOSS L-BANK ELEV 
?]ME vLoa $% ACH AROB 

VROB 
VOL 

XNL 
TWA 

XNCH XWR 
R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR I T R l A L  IDC WIN E W I N  SSTA 
ICON1 COWR TOPWID ENDST 

'PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I00  CEHV- .300 
.fECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. HIN usm 

1.000 1 .24  1542.90 1542.74 
80.0 

.OO 1543.05 
.6 79.5 . 3  25.4 

.15 
.o . 00 1.81 3 .13  ,035 .OOO .o .oo 

.010033 
. O M  

0 .  0. 0 .  0 9 1 1  

'SECNO 2.000 
2.000 1.24 1542.90 1542.72 

80.0 .5 
.OO 1543.06 

79 .5  
.15 

.O 
.oo 

.3 
1.82 

25 .5  
3.12 

.o 
.oo ,020 

,009947 
.035 

0. 
,000 

0 .  0. 0 15  0 

"SECNO 4.000 
4.000 1 .25  1542.91 1542.72 
80.0 

.OO 1543.06 
.6 79.4 

.15 .o . 00 
.3 

.OO 1542.66 
. 0 0  1.82 

25.8 
3.08 

.O 
.oo 

.o 
,020 

.O 1543.00 
,009657 0. 0. 0 15  ,035 0. 

.a00 ,000 1541.66 1019.49 
0 .OO 42.90 1062.40 

'SECNO 6.000 
6.000 1 .26  1542.92 1542.72 

80 .0  .6 
.OO 1543.06 

79.4 
.14 .DO 

.O .3 2 6 . 1  .OO 1542.66 
.OO 1.83 3.05 . o  .o 

.oo ,020 
.O 1543.00 

,009337 0 .  0 15  ,035 0 .  
,000 

0. 
,000 1541.66 1019.42 

0 .OO 43.20 1062.62 

J1 ICHECK I N q  NINV I D I R  STRT METRIC HYlNS y WSEL F9 

8 ,010 

J Z N P R O F  lPLDT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

7 -1 -1 

SECNO DEPTH WSEL CRlWS WSELK E t  
QL08 9R08 

HV 
ALOB 

HL 
ACH 

OLOSS L-BANK ELEV TIME VLOB %: VROB XNL An08 VOL TWA 
XNCH XNR 

R-BANK ELEV 
SLOPE XLOQL XLCH XLOBR ITRIAL IDC WTN E W l N  SSTA 

ICON1 COWR TOPUID ENDST 

.PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

Channel 

PAGE I 2  

PAGE 1 3  

PAGE 1 4  
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CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT 61VEN. AVG OF MAX. MIN USED 

1.000 1.34 1543.00 1542.83 .OO 3543.17 .17 .OD .OO 1542.66 
100.0 1.4 88.6 .O . 6  29.7 .O .O .O 1543.00 

. 0 0  2.30 3.32 .OO ,020 ,035 ,000 .000 1511.66 1 0 1 8 ~ 5 6  
,010092 0 .  0 .  0. 0 11 11 .OO 46.69 1065.24 

'SECNO 2.000 
2.000 1.35 1543.01  1542.83 .OO 1643.18 .17 .OO .OO 1542.66 

100.0 1.4 98.6 .O . 6  29 .8  .O .o .O 1543.00 

.OO 2.30 3 .31  .03 ,020 ,035 ,000 ,000 1541.66 1018.54 
,009988 0. 0. 0. 0 15  0 .OO 46.82 1065.36 

.SECNO 3.000 
3.000 1.35 1543.01 1542.83 .OO 1543.18 .17 .OO .OO 1542.66 
100.0 1.4 98.6 .O .6 29.9 .O .O .O 1543.00 

.OO 2.30 3 .30  .03 ,020 .035 ,000 .OD0 1541.66 1018.50 
.009838 0. 0. 0 .  0 1 6  0 .OO 47.02 1065.52 

1.3 qs 

4 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVlNS P 

9 .010 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW 

8 -I -1 

PAGE 16 

WSEL FQ 

CHNIM ITRACE 

PAGE 17 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

%ME VLOB 9% VROB XNL XNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT COPAR TOPUID ENDST 

.PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 

1.000 1.53 1543.19 1543.03 .OO 1543.42 .23 .OO .OO 1542.66 
150.0 4.2 145.2 .5 1 . 4  37.6 1 .0  .O .O 1543.00 

.OO 3.04 3.87 .56 ,020 ,035 ,055 ,000 1541.66 1016.72 
,009986 0. 0. 0. 0 1 4  1 0  .OO 58.59 1075.31 

'SECNO 2.000 
2.000 1 .53  1543.19 1543.04 .OO 1543.42 .23 . 00 .OO 1542.66 
150.0 4 .3  145.2 . 6  1.4 37.6 1.0 .O .O 1543.00 

.OO 3.04 3.86 .56 .020 ,035 ,055 ,000 1541.66 1016.71 
,009906 0. 0 .  0 .  0 15 0 .OO 58.71 1075.42 

Channel 
APPENDIX A 
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PAGE 18 

73 9 9  

J1 ICHECK I N q  NINV IOIR STRT METRIC 

1 0  ,010 

JZNPROF IPLOT PRFVS XSECV XSECH FN 

9 -1 

HVINS Q WSEL FQ 

ALLDC IBW CHNIM ITRACE 

-1 

PAGE 1 9  

SECNO DEPTH CWSEL CRIWS WSELK EG 

91ME 
PLOB QROB ALOB ACH 9:; "ROB VLOB XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC 

HV HL OLOSS L-BANK ELEV 
AROB N A  R-BANK ELEV 
XNR WTN 'OL ELMIN SSTR 
lCONT COMR TOPWID ENOST 

'PROF 9 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SEW0 1.000 
2096 WSEL NOT GIVEN. AVE OF PAX, WIN USED 

1.000 1.68 1543.34 1543.20 
200.0 8.2 189.2 2.6 

.OO 3.60 4.30 .82 
.010026 0. 0. 0 .  

'SECNO 5.000 
5.000 1 .69  1543.35 1543.21 
200.0 8.5 188.7 2 . 8  

.OO 3.56 4.23 .83 
.009508 0. 0 .  0. 

PAGE 20 

1 3  910 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

1 1  ,010 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM ITRACE 

1 0  -1 -1 

PAGE 2 1  

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

91"E 
QROB ALOE ACH AROn N A  

VL08 
R-BANK ELEV 

VCH VROQ XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

'OL E M I N  SSTA 
ICONT COMR TOFWID ENDST 

.PROP10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 

APPENDIX A 
Hydraulic C a l c u l a t i o n s  f o r  Structure a t  C 5 0 4  HEC-2. Page 7 C h a n n e l  



*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF W X .  MIN USED 

1.000 1 .80  1543.46 1543.34 .OO 1543.79 .33 . 00 .OO 1542.66 
250.0 13 .1  230.8  6 . 1  3 .2  49.4 6.9 .O .O 1543.00 

.OO 4.06 4.67 1.02 ,020 .035 ,055 
,000 1541.66 1013.81 

.010090 0. 0 .  0. 0 15 8 .00 76.70 1090.51 

T3 Q l l  

J1 ICHECK I N 9  N lNv l o I R  STRT METRIC HVINS u 

1 2  ,010 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC I8W 

1 1  - 1  -1 

WSEL r Q  

CHNIM ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9;s &LOB ACH AROB VOL TWA R-BANK ELEV 

%ME VLOB %! XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT COWR TOPWID ENOST 

.PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF W X .  WIN USE0 

1.000 1.92 1543.58 1543.48 .OO 1543.94 .36 .OO .OO 1542.66 
300.0 20.2 259.0 10 .8  4.5 54 .3  9 . 2  .O . O  1543.00 

.OO 4.49 4.95 1.18 ,020 ,035 ,055 .OOO 1541.66 1008.12 
.010007 0. 0 .  0 .  0 15  8 .OO 88.64 1096.76 

.SECNO 6.000 

Channel 
APPENDIX A 
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T3 a12 

J1 ICHECK INQ NlNV I D l R  STRT METRIC HVINS Q WSEL FQ 

1 3  ,010 

J 2 N P R O F  IPCOT PRFVS XSECV XSECH FN ALLDC I6W CHNlM ITRACE 

1 2  -1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QCH 

HV 
QROB ALOB 

HL 
ACH 

OLOSS 
%HE vLon vcn vRon AROB VOL TWA 

XNL 
SLOPE XLOBL XLCH 

XNCH XNR WTN 
XLOBR ITRIAL IDC 

ELMIN 
ICONT C0W.R TOPWIO 

.PROF12 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
2096 W E L  NOT GIVEN. AVO OF MAX, MIN USED 

1.000 2.10 1543.75 1543.73 
400.0 

.OO 1544.19 
38.2 339.0 22.9 

.43 

. 00 
7.9 

4.82 
62.3 

5.44 
16 .0  

1.43 ,020 
.010049 

,035 
0. 

,056 
0 .  0 .  0 11 6 

"SECNO 2.000 
2.000 2.11 1543.77 1543.72 
400.0 

.OO 1544.19 
38.3 338.7 

.42  
22 .9  . 00 

8.0 
4.81 5.43 

6 2 . 4  16.1 
1 .42  

.009990 
.020 

0. 
.035 

0. 
,055 

0. 0 5 0 

'SECNO 6.000 
6.000 2.14 1543.80 1543.74 
400.0 

.OO 1544.20 
40.3 335.4 

.40  
24.2 

.oo 
8 . 6  

. 0 0  
.W 4.70 

63 .6  
5.27 

17.3 
1.40 

.o 
,020 

.o 
.009192 0 .  0. 0 8 ,000 1541.66 

,035 
0 .  

.055 
0 .OO 108.65 

T3 913 

J1 ICHECK INQ NlNV I O I R  STRT METRIC HYlNS Q 

1 4  ,010 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 
1 3  -1 -1 

WSEL FQ 

CHNlM ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB 

i;v 
QR08 ALOE 

HL 
ACH 

OLOSS L-BaNK ELEV 
%ME VLOB 98 VROB XNL XNCH -a08 I.YR VOL TUA R-BANK ELEV 
SLOPE XLOBL XLCH WTN 

XLOBR I T R I 4 L  IDC LLMIN SSTA 
?COW C0W.D TOWID ENMT 

.PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- ,300 
.SECNO 1.000 

PAGE 2 4  

PAGE 25 

PAGE 26 

PAGE 27 
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2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 
1.000 2 .26  1543.92 1543.88 .OO 1564.40 .48  . 00 .OO 1542.66 
500.0 61.5 401.0 3 7 . 5  11.4 6 9 . 1  23 .3  .O .O 1543.00 

.OO 5 . 4 1  5 . 8 1  1 .61  ,020 ,035 .055 
.OOO 1541.66 1000.00 

.009992 0 .  0 .  0. 0 8 5 
.OO 115.61 1115.61 

'SECNO 4.000 
4.000 2 .28  1543.94 1543.88  .OO 1544.41 .47 .OO .OO 1542.66 

500.0 6 2 . 5  399.3 3 8 . 2  11 .6  6 9 . 6  23.9 .O .O 1543.00 
.OO 5 . 3 8  5 .74  1.60 ,020 ,035 ,055 ,000 1541.66 1000.00 

,009657 0 .  0 .  0 .  0 5 0 .OO 115.29 1116.29 

'SECNO 5.000 
5.000 2 . 2 9  1543.95 1543.89  .OO 1544.41  .46 .OO .OO 1542.66 
500.0 63 .2  398.1 3 8 . 6  1 1 . 8  6 9 . 9  24.3 .O .O 1543.00 

. 00 5 . 3 5  5 . 6 9  1 . 5 9  .020 ,035 ,055 ,000 1541.65 1000.00 
,009439 0 .  0 .  0 .  0 8 0 .OO 116.74  1116.74 

"SECNO 6.000 
6.000 2 . 3 1  1543.97 1543.89 .OO 1544.41 .45 .OO .OO 1542.66 

500.0 6 4 . 5  396.0 39 .5  1 2 . 2  7 0 . 6  2 5 . 1  .O .O 1543.00 
. 00 5 .30  5 . 6 1  1.57 ,020 ,035 ,055 ,000 1541.66 1000.00 

,009053 0 .  0 .  0 .  1 8 0 .OO 117.58 1117.58 

1 3  914 

J 1  ICHECK I N 9  NINV lOIR STRT METRIC HVlNS Q 

1 5  ,010 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW 

14 -1 - 1  

PAGE 28 

WSEL FQ 

CHNIM ITRACE 

SECNO DEPTH OISEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QR09 ALOE ACH ARO8 YO L TUA R-BANK ELEV 

%ME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL X L C ~  XLOBR ITRIAL IDC ICONT WRAR TOFWID ENDST 

.PrlOF14 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF W X ,  MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2 .40  1544.06 1544.06 .OO 1544.58 .53 .OO .OO 1542.66 
600.0 8 6 . 3  458.0  55.7 14 .4  74.9 30 .6  .O . o  1543.00 

.OO 6 . 0 1  6 . 1 1  1 . 8 2  ,020 ,015 ,055 ,000 1541.66 1000.00 
,009936 0 .  0 .  0 .  0 8 5 .OO 121.41  1121.41 

.SECNO 2.000 
2.000 2 .40  1544.06 1544.05 .OO 1544.59 .53 .OO .OO 1542.66 
600.0  86 .5  457.6  55 .9  14.4 75.0 3 0 . 7  .O .O 1543.00 

.OO 6.00 6 .10  1.82 ,020 ,035 .055 ,000 1541.66 1000.00 
,009884 0 .  0 .  0 .  0 5 0 .OO 121.46 1121.46 

"SECNO 3.000 
3.000 2 . 4 1  1544.07 1544.05 .OO 1544.59 .52 . 00 .OO 1542.66 
600.0  8 6 . 8  456.9  56 .3  14.5 75 .2  31.0 .O .o 1543.00 

.OO 5.99 6 .08  1 .82  ,020 ,035 ,055 ,000 1541.66 1000.00 
,009775 0 .  0 .  0 .  0 5 0 .OO 121.56 1121.56 

'SECNO 4.000 
4 .000 2 . 4 2  1544.08 1544.05  .OO 1544.59 .52 .OO .OO 1542.66 
600.0 8 7 . 4  455.7 5 6 . 9  14 .6  7 5 . 5  31.4 .O .O 1543.00 

.OO 5.97 6 . 0 4  1 . 8 1  ,020 ,035 ,055 ,000 1541.66 1000.00 
,009602 0 .  0 .  0 .  0 5 0 .OO 121.73 1121.73 

.SECNO 5.000 
5 .000 2 .43  1544.09 1544.04 .OO 1544.59 .61  . 00 .OO 1542.66 
600.0 8 8 . 1  454.1 57 .7  1 1  8 7 5 . 9  31.9 .O .O 1543.00 . 00 5 . 9 4  5.99 1 . 8 1  ,020 .035 ,055 ,000 1541.66 1000.00 

,009369 0 .  0 .  0 .  0 5 0 .OO 121.96 1121.96 

PAGE 94 
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22JUN93 19:05:07 
PAGE 3 0  

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOB HV HL 

ACH 
OLOSS L-BANK ELEV 

%HE VLOB 9:; VROB XNL XNCH AROB VOL W A  XNR WTN 
i(-BANK ELEV 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ELMIN SSTA ICON1 CORAR TOPWID EWDST 

..............*...........*.* "*....". 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; ~ a y  1 9 9 1  
.I*..........."..........".".......*. 

PAGE 3 1  

THIS  RUN EXECUTED 22JUN93 19:05:10 

NOTE- elSTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  S U M R Y  OF ERRORS L I S T  

S U W R Y  PRINTOUT 

SECNO Q W S E L  DEPTII VCH CRlWS EG 

Channel 

SECNO Q WSEL DEPTH VCH CRIWS EG 

H L  10"KS KRATIO 

APPENDIX A 
Hydraulic Calculations f o r  S t r u c t u r e  a t  C504 

KRATIO 

HEC-2, Page 11 



SECNO 4 CWSEL DEPTH VCH CRIWS EG HL 10'KS KRATIO 

S W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1 . 0 0 0  PROFILE- 1 4  CRITICAL DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at  C504 
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C504 Storage Volume 
Calculated From Planimetered Contours 

2 3 4 5 6 7 F 
Storage Volume, in Acre-feet 



C504 Stage vs Discharge 
Culvert Flow from HY8 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
Discharge, in cfs 





3 4 5 6 7 
Storage Volume, in Acre-feet 



C507 Stage vs. Discharge 
Culvert Flow from HYS 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 
Discharge, in cfs 



C507 Stage vs Discharge 
Weir Flow from Uneven Weir 

I 1528.90 

0 100 200 300 400 500 600 700 800 900 lo00 1100 
Discharge, in cfs 



CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:09:28 

FILE DATE: 06-16-1993 
FILE NAME: C507 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C507 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) TOTAL 1 2 3 4 
1525.24 0 0 0 0 0 
1526.28 3 3 0 0 0 
1526.78 7 7 0 0 0 
1527.20 10 10 0 0 0 
1527.68 14 14 0 0 0 
1528.47 17 17 0 0 0 
1529.41 20 20 0 0 0 
1530.50 24 24 0 0 0 
1531.74 2 7 27 0 0 0 
1533.15 3 1  3 1  0 0 0 
1534.36 34 33 0 0 0 
1534.00 33 33 0 0 0 

DATE: 06-16-1993 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1525.24 1524.74 70.00 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1CSP 2.00 2.00 .022 CONVENTIONAL 

0 1 4  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C507 DATE: 06-16-1993 

HEAD HEAD 
ERROR(FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL 
FLOW (CFS) 

0 

FLOW % FLOW 
ERROR(CFS) ERROR 

0 0.00 
3 0 0.00 
7 0 0.00 

10 0 0.00 
14 0 0.00 
17 0 0.00 
20 0 0.00 
24 0 0.00 
27 0 0.00 

APPENDIX A 
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1533.15 0.00 3 1  0 0.00 
1534.36 -0.01 3 4  0 0.14 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) - 1.000 

CURRENT DATE: 11-09-1993 FILE DATE: 06-16-1993 
CURRENT TIME: 16:09:28 FILE NAME: C507 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 2 BY 2 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) ( f t )  ( f t )  tF4> (ft) ( f t )  ( fps) ( f t )  ( fps )  (ft) 

33 1534.36 7.44 9.12 6-FFn 2.00 2.00 10.59 2.00 2.27 0.62 

E l .  i n l e t  f a c e  i n v e r t  1525.24 ft E l .  o u t l e t  i n v e r t  1524.74 f t  
E l .  i n l e t  t h r 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 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FTl 0.00 
INLET ELEVATION ( i ~ )  
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS ' . 
SLOPE (V-FT/H-FT) 0.0071 
CULVERT LENGTH ALONG SLOPE (FT) 70.00 

1**** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 2.00 FT 
BARREL MATERIAL CORRUGATED STEEL -- - 
BARREL MANNING'S N 0.022 
INLET-TYPE - CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
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FILE DATE: 06-16-1993 
FILE NAME: C507 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 4 
RIGHT CHANNEL BOUNDARY 5 
MANNING N LEFT OVER BANK 0.045 
MANNING N MAIN CHANNEL 0.040 
MANNING N RIGHT OVER BAN 0.045 
SLOPE OF CHANNEL (FT/FT) 0.0070 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1530.74 

FILE NAME: C507 
FILE DATE: 06-16-1993 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1524.74 0.000 0.00 0.00 0.00 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

PAVED 
1.00 
1.00 

1534.00 

APPENDIX A 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Founta in  H i l l s  N o r t h  F IS  
ENGINEER: d tp  
DATE: 6/22/1993 
TIME: 12: 9.38 

.............................................. 
lNPUT PARAMETERS 

STARTING WSEL: 1528.80 
MAXIMUM WSEL: 1530.01 
STEP SIZE: 0.10 
BREADTH OF WEIR: 28.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Founta in  H i l l s  N o r t h  F IS  
DATE: 6/22/1993 
TIME: 12: 9.38 ............................................. 

Weir  
APPENDIX A 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain H i l l s  North F I S  
DATE: 6/22/1993 
TIME: 12: 9.38 ............................................ 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD ----- ---- 
1 0.00 
2 0.10 
3 0.20 
4 0.30 

COEFFICIENT ----------- 
2.5000 
2.5119 
2.5238 
2.5357 
2.5476 
2.5595 
2.5714 
2.5833 
2.5952 
2.6071 
2.6190 
2.6310 
2.6429 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 . 0  
PROJECT: Fountain H i l l s  North F IS  
DATE: 6/22/1993 
TIME: 12: 9 .38 

ELEVATION - - - - - - - - - DISCHARGE (CFS) --------------- 
1528.80 0.00 
1528.90 0 .00  
1529.00 1.71 

Weir 
APPENDIX A 
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C508 Storage Volume 
Calculated From Planimetered Contours 

0.5 1 .O 1.5 2.0 2.5 3.0 3.5 
Storage Volume, in Acre-feet 



0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100 
Discharge, in cfs 



C508 Stage vs Discharge 
Ditch Flow from HEC-2 

1527 
0 50 100 150 200 250 300 350 400 450 500 550 600 

Discharge, in cfs 



CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:18:33 

FILE DATE: 06-16-1993 
FILE NAME: C508 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

- - 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C508 DATE: 06-16-1993 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) TOTAL 
1524.24 0 
1525.65 10 

6 ROADWAY ITR 
0 0 1 
0 0 1 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1524.24 1522.94 120.01 

i531.47 90 90 o o o o o o i 
1532.59 100 99 0 0 0 0 0 1 4  
1532.00 94 94 0 0 0 0 0 OVERTOPPING 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1CSP 3.50 3.50 .022 CONVENTIONAL 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C508 DATE: 06-16-1993 

HEAD HEAD 
ELEV(FT) ERROR(FT) 

1524.24 0.00 
1525.65 0.00 

TOTAL 
FLOW (CFS) 

0 
10 

FLOW % FLOW 
ERROR(CFS) ERROR 

0 0.00 
0 0.00 

APPENDIX A 
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<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:18:33 

FILE DATE: 06-16-1993 
FILE NAME: C508 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 3.5 BY 3.5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) ( f t )  <F4> ( f t )  (ft) ( f p s )  (ft) ( fps )  (ft) 

0 1524.24 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
10 1525.65 1.41 1.41 1-S2n 0.94 0.94 4.78 0.94 0.94 0.15 
20 1526.29 2.05 2.05 1-S2n 1.36 1.37 5.76 1.36 1.20 0.22 
30 1527.19 2.62 2.95 2-M2c 1.72 1.69 6.53 1.69 1.40 0.28 
40 1527.66 3.16 3.42 2-M2c 2.05 1.96 7.22 1.96 1.56 0.33 
50 1528.13 3.73 3.89 2-M2c 2.38 2.20 7.85 2.20 1.70 0.37 
60 1528.60 4.36 4.36 2-M2C 2.78 2.42 8.44 2.42 1.81 0.41 
70 1529.33 5.09 4.97 6-FFn 3.50 2.61 7.28 3.50 1.92 0.45 
80 1530.29 5.93 6.05 6-FFn 3.50 2.79 8.32 3.50 2.02 0.48 
90 1531.47 6.90 7.23 6-FFn 3.50 2.92 9.35 3.50 2.11 0.51 
99 1532.58 7.84 8.34 6-FFn 3.50 3.03 10.25 3.50 2.19 0.54 

E l .  i n l e t  f a c e  i n v e r t  1524.24 f t  E l .  o u t l e t  i n v e r t  1522.94 ft 
E l .  i n l e t  t h r 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 f t  

INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT l  
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS .... .. -. ~ . . -. ~~ ~~ 

SLOPE (V-FTJH-FT) 0.0108 
CULVERT LENGTH ALONG SLOPE (FT) 120.01 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
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CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:18:33 

FILE DATE: 06-16-1993 
FILE NAME: C508 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 5 
RIGHT CHANNEL BOUNDARY 6 
MANNING N LEFT OVER BANK 0.040 
MANNING N MAIN CHANNEL 0.035 
MANNING N RIGHT OVER BAN 0.040 
SLOPE OF CHANNEL (FT/FT) 0.0060 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1530.94 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 

W.S.E. FROUDE DEPTH VEL. SHEAR 
(FT) NUMBER (FT) (FPS) (PSF) 

1522.94 0.000 0.00 0.00 0.00 

FILE NAME: C508 
FILE DATE: 06-16-1993 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT\ 
CREST LENGTH (FT) 

PAVED 
1.00 
1.00 

APPENDIX A 
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OVERTOPPING CREST ELEVATION (FT )  

Culvert 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Fountain H i l l s  North F I S  
ENGINEER: dtp  
DATE: 2/17/1994 
TIME: 11;16;22 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1529.60 
MAXIMUM WSEL: 1530.20 
STEP SIZE: 0 .20 
BREADTH OF WEIR: 28.00 

APPENDIX A 
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............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS 
DATE: 2/17/1994 
TIME: 11:16.22 ............................................. 

Weir 

POINT 
----- 

1 

ELEVATION STAT I ON 

APPENDIX A 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 2 /17 /1994 
TIME: 11:16 .22  ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD COEFFICIENT 
----- ---- ----------- 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 2 /17 /1994 
TIME: 11:16 .22  ............................................. 

ELEVATION DISCHARGE (CFS) 

APPENDIX A 
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~.........,.........**...................*... . HEC-2 WATER SURFACE PROFILES . 
V.?sion 4.6.2: H.y 1991 . 
RUN DATE ZZJUNS3 TIME 19:07:43 . ............................................ 

........... ......................... 
HEC-2 WATER SURFACE PROFILES 

V e n t o n  4.6.2: Hay 1 9 9 1  ..................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X x XXXXXXX XXXXX XXXXXXX 

T I  FLWD CONTROL DISTRICT OF WRICOPA COUNTY: FCD192-04 
T2 FWNTAIN HILLS NORTH F I S  STUDY by GVSCE 
7 3  FILE: d t P C ~ ~ 0 8 . ~ ~ ~  
T4 
76 T h t s  model 1s used t o  d.v.10~ a r a t l n g  curve Tor  culvert 5 0 8  
T6 D i t c h  f l o w  to N o r t h  o f  C508 i s  div.rted t o  CSO7 
1 7  
T8 Sing1. X-s.ct<on Run 

D 4 t c h  s l o p e  - ,030 f t / f t  Frem 200 %calm map 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q 

2 .030 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC I B U  

1 -1 - 1  

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

J 3  VARIABLE CODES FOR SVMIARY PRINTOUT 

38 4 3  1 8 26 2 3 1 

Msnn ingss  n: M i n  N o m l  Max 
E a r t h  ,015 ,022 ,030 

Pavcm.nt ,013 ,016 ,020 
D.sert ,040 ,060 ,080 

Veg D.s. '070 ,100 .160 

....................................... 
U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE 0 

DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 ....................................... 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:07:43 

WSEL FP 

CHNIM ITRACE 

X - s e c t t o n  1 
t h i s  s e c t i o n  needs t o  br  i n p v t  Tram 200 seal. map 

X I  1 7 1022 1040 
GR 1532 999.99 1529.64 1000 1529.36 1014 1528.56 1022 ~ o c l . 5 6  1026 
GR 1529 1040 1532 1066 

1 
22JUN93 19:07 $ 4 3  PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-SANK ELEV 
QLOQ %; QROB ALOB ACH AROQ VOL W A  

91"E 
R-BANK ELEV 

VLOB VROS XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRtAL 1DC ICONT CORAR TOPWID ENDST 

C h a n n e l  

APPENDIX A 
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"PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- ,300 
.SECNO 1.000 
2096 WSEL KIT GIVEN AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH'ASSUMEO 

1.000 .51  1528.07 1528.07 .OO 1528.19 
5.0 .O .O .O 

. I 3  
5.0 

.DO .o .OO 1528.56 
.O 

.DO 
1.8 . 0 0  2.86 .00 ,000 ,035 .OOO .o 1529.00 

,028809 0. 0 .  0 .  0 I 8  8 .OO 6.93 1030.91 
,000 1527.56 1023.98 

'SECNO 4.000 
4.000 .57 15tS.13 1528.06 .OO 1528.21 

5 . 0  .O 6.0 .O .O 2 . 2  .O 
.08 

. 00 . 0 0  2 . 3 2  .OO .OOO .035 
.OW653 

,000 
0 .  0. 0. 0 2 1  0 

SECNO DEPTH N S E L  CRIWS WSELK EG 
QL08 

HV HL 
QROB ALOB OLOSS L-BANK ELEV 

?]ME vLon %I VOL NA ACH 
VROB 

ARO8 
XNL 

R-BANK ELEV 
SLOPE XLOBL XLCH 

XNCH XNR WTN 
XLOBR ITRIAL IDC 

E W I N  SSTA 
ICONT CORAR TOPWID ENOST 

T3 92 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVlNS Q 

3 ,030 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

2 -1 -1 

PAGE 4 

PAGE 5 

WSEL FQ 

CHNIM ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB 

HV HL 
QR08 ALOE ACH AR08 OLOSS L-BANK ELEV 

?1ME V W 8  %I VROB XNL XNCH XNR VOL TWA R-BANK ELEV 
SLOPE XLOBL XLCH WTN 

XLOBR ITRIAL IOC ICON? CORAR E M I N  TOWID SSTA ENOST 

CRITICAL OEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF MI\%, MIN USE0 
3720 CRITICAL DEPTH'ASSU~EO 

1.000 .66 1528.22 1528.22 
10.0 

.OO 1528.39 .o 10 .0  
.17 .o .oo 

.o - 0 0  1528.56 
.oo . 0 0  3.0 .O 

3 . 3 1  . O  
.OO ,000 ,035 .O 1529.00 .026902 0. 0. 0 17 9 ,040  0. 

,000 1527.56 1023.35 
.on 9 .11  1032.46 

'SECNO 3.000 
3.000 .71  1528.27 1528.22 

1P.O 
.OO 1528.41 .o 10.0 . I 3  .o .DO .OO 1528.56 

.oo .o 3 . 4  .oo .0  
2.93  

.o .oo .O 1529.00 
,019377 ,000 .035 0. 0. 0. 3 5 a . orm .WO 1527.56 1023.18 . 00 9.68 1012.86 

PAGE 6 
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"SECNO 5.000 
5.000 .74 1528.30 1528.22 .00 1 5 2 8 . U  .12 .OO .OO 1528.56 

10.0 .O 10.0 .u .o 3.7 .o .O .O 1529.00 

. 00 .00 2 .72  .OO ,000 ,035 .OOO ,000 1527.56 1023.07 

.015977 0. 0. 0. 0 11 0 .OO 10.04 1033.11  

SEEN0 DEPTH WSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB AL06 ACH AROB VOL TWA R-BANK ELEV 

VLOB 9:: VROB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWIO ENOST 

1 3  9 3  

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q 

4 ,030 

JZNPROF ]PLOT PRFVS XSECV XSECH FN ALLOC IBW 

3 -1 -1 

PAGE 7 

PAGE B 

WSEL FQ 

CHNlM ITRACE 

SECNO DEPTH CWSEL CRlWS 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 E W I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOPWID ENMT 

'PROF 3 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2095 WSEL NOT GIVEN. AVG OF MAX, MIN USE0 
3720 CRITICAL DEPTH ASSUMED 

1.000 .88  1528.44 1528.44 .OO 1528.66 .22 .OO .OO 1528.56 
20.0 .o 20.0 .o .o 5.3 .o .o .O 1529.00 

.OO . 0 0  3.00 .OO ,000 ,035 ,000 ,000 1527.56 1022.50 
.024564 0. 0 .  0. 0 1 8  1 1  .OO 12.01 1034.51 

'SECNO 2.000 
2.000 

20.0 
.oo 

,023846 

.SECNO 3.000 
3.000 

20.0 
.oo 

,019560 

"SECNO 4.000 
4.000 

20.0 
.oo 

.012205 

.SECNO 5.000 
5.000 

20.0 
.oo 

,012636 

SECNO 

%ME 
SLOPE 

DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9:; QROB ALOB ACH AROB VOL W A  R-BANK ELEV 
VLOB VROB XNL XNCH XNR WTN E W I N  SSTA 
XLOBL XLCH XLOBR ITRIAL IOC ICONT COMR TOPWID ENDST 

PAGE 9 
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1 3  Q4 

J1 ]CHECK IN9 NlNV l D I R  STRT METRIC HVINS Q WSEL FQ 

5 ,030 

JZNPROF IPLOT PRFVS XSECV XSECH FN A L m C  IBW CHNIH ITRACE 

4 -1 -I 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLO8 QCH ALOB ACH ARO8 OLOSS L-BWK ELEV HV 

QROB 
HL 

TIME VLOB VCH VROB XNCH VOL 
XNL 

W A  
XNR 

R-BANK ELEV 
SLOPE X L O ~ L  XLCH XLOBR ITRIAL IDC WIN ELMIN SSTA 

ICON1 COWR TOPWID ENOST 

.PROF 4 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF WX, WIN USED 
3720 CRITICAL DEPTH'ASSUUED 

1.000 1.16 1528.72 1528.72 
40.0 

.OO 1529.01 
.3 39 .7  

.29 . 00 .o .1  .OO 1528.56 
.OO 1.99 4.32 9.2 .O 

.oo 
.O 

,020 .O 1529.00 ,020724 0. 0. 0 11 ,035 0. 
,000 ,000 1527.56 1020.39 

1 1  .OO 16.90 1037.29 

'SECNO 2.000 
3720 CRITICAL DEPTH ASSUMED 

2.000 7 1528.73 1528.73 
40.0 

.W 1529.01 
.3 39.7 

.28 
.o 

.oo 2.00 
.I 9.3 

4.29 
.O 

,020309 
. 00 ,020 ,035 ,000 

0 .  0. 0. 0 5 0 

SECNO DEPTH CWSEL CRIWS WSELX EG 
QLOB PRO8 

HV 
ALOE 

HL OLOSS L-BANK ELEV 
%ME vLoB $2; vRoB xNL xNcn ARoB xNR voL WA R-BANK ELEv 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC WTN E W I N  SSTA 

ICON1 COWR TOPWID ENOST 

'SECNO 6.000 
6.000 1.28 1528.84 1528.72 

40.0 . 8  .OO 1529.P4 
39 .2  

.20 .o .oo 
. 4  

.OO 1528.56 
.OO 2.17 3.59 10.9 .o 

.a0 
.o 

,020 
.O 1529.00 

,012459 0. .035 ,000 
0. 0. 0 1 1  0 

,000 1527.55 1019.30 
.OO 19.04 1038.34 

7 3  Q5 

3 1  ICHECK INQ NINV l O I R  STRT METRIC HVINS g 

6 .030 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

5 -1 -1 

WSEL FQ 

CHNlM ITRACE 

PAGE 1 1  

PAGE 1 2  

PAGE 1 3  

PAGE 1 4  

PAGE 15 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C508 HEC-2. Page 4 



SECNO DEPTH CWSEL CRlWS WSEU EG HV HL 
OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME V LOB VCH VROB XNL XNCH XNR WIN EUIIN SSTA 

SLOPE XLOBL XLCH KLOBR ITRIAL IDC ICONT COP' TOPWIO ENOST 

-PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
"SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF MAX. MIN USED 
3720 CRITICAL OEPTH'ASSUMED 

1.000 3 7  1528.93 1528.93 .OO 1529.25 .32 .OO .OO 1528.56 
60.0 2 . 2  57.8 .O .7 12.6 .o .O 1529.00 

.OO 3.23 4.58 .OO ,020 .035 'O ,000 1527.56 1018.29 ,000 
.018043 0. 0. 0 .  6 1 4  11 .OO 21.03 1039.32 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA 

R-8ANK ELEV 

%HE VLOB VCH VROB XNL XNCH XNR VTN SLMIN SSTA 

SLOPE XLOBL X K H  XLOBR ITRIAL IDC ICONT CORAR TOWID ENOST 

T3 96  

J1 ICHECK I N 9  NlNV I D I R  STRT METRIC HVINS P 

7 ,030 

J2NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC IBW 

6 -1 -1 

PAGE I6  

PAGE 1 7  

WSEL FQ 

CHNlM ITRACE 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB qR0B ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB 9:; VROB XNL XNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 FORAR TOPWID ENOST 

*PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .1b0 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MRX, MIN USE0 
3720 CRITICAL OEPTH ASSUMED 

1.000 1.52 1529.08 1529.08 .OO 1529.44 .37 
80.0 6 . 2  74 .8  .O 1 .3  15 .2  .O . 00 3 . 9 1  4.91 .04 ,020 ,035 ,055 

,016957 0 .  0 .  0. 0 1 9  11 

'SECNO 2.000 
2.000 1 .52  1529.08 1529.08 .OO 1529.45 .36 

80.0 5.3 74.7 .O 1 . 4  15.3 .O 
.OO 3.90 4.89 .03 ,020 ,035 ,055 

.016707 0. 0. 0. 0 5 0 

PAGE 18 
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SECNO DEPTH CWSEL CRIWS WSELK EG 

?IME 
QLOB 9% 9 ~ 0 8  ALOB ACH 
VL08 VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICON1 CORAR TOPWID ENDST 

T3 97  

J1 ICHECK 1NQ NINV I D I R  STRT METRIC HVINS Q 

8 ,030 

J2 NPROF ]PLOT PRFVS XSECV XSEM FN ALLOC IBW 

7 -1 -1 

PAGE 1 9  

PAGE 20 

WSEL 

CHNlM 

PAGE 2 1  

SECNO DEPTH WSEL CRIWS WSELK EG 
QLOB HV HL 

QROB ALOB 
OLOSS L-BANK ELEV 

TIME VLOB 98 "ROB ACH ARQB VOL W A  R-BANK ELEV 
XNL XNCH 

SLOPE XLOBL XLCH XNR WTN 
XLOBR ITRIAL IOC 

E W I N  SSTA 
lCONT CORAR TOW10 ENOST 

'PROF 7 

CRITICAL DEPTH TO BE CALCULPITED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2096 VSEL NOT GIVEN. AVG OF M X .  MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.67 1529.23 1529.23 .38 .OO 
100.0 

.OO 1529.61 
9.5 90.4 . 2  2 . 2  17 .9  .2 .O .OO 1528.56 

.oo 4.27 5 .05  .76 ,020 .O 1529.00 
,014425 

,035 
0 .  ,055 

0. 0. 0 1 8  1 1  ,000 1527.56 1015.34 .OO 26.62 1041.96 

'SECNO 3.000 
3.000 1.68 1520.24 1529.19 .38 .OO 
100.0 

.OO 1529.62 
9.7 90.2 . 2  2.3 . 2  .O .OO 1528.56 

.oo 18 .1  
4.24 4.99 .76 .O 1529.00 

.020 
.@I3950 

,035 
0. 0. 0. 0 5 0 ,055 .OOO 1527.56 1015.25 

.OO 26.78 1042.04 

.SECNO 4.000 
4.000 1.69 1529.25 1529.22 .OO 1529.62 
100.0 9.8 .37 .oo 

90.0 . 2  .OO 1528.56 
2.3 . 0 0  

18 .2  
4.20 4.94 . 3  .O 

.77 .020 .O 1529.00 
.013481 

.035 
0. .055 

0. 0. 0 5 0 .OOO .OO 1527.56 26.95 1015.16 1042.11 

'SECNO 5.000 
5.000 1 .74  1529.30 1529.23 .OO 1529.63 
100.0 10.9 88.8 .3 .32 .oo 

2.7 
.OO 1528.56 

. 0 0  
19.2 

4.01 4.83 .4 .o 
.79 .020 ,035 ,055 .O 1529.00 

.011079 0 .  0. 0. 3 6 0 .OOO 1527.56 1014.65 .OO 27.94 1042.57 

1 
22JUN03 19:07:43 

SECNO DEPTH WSEL CRlWS WSELK EG HV tlL 

PAGE 22 

OLOSS L-BANK ELEV 
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QL08 PRO6 ALOB ACH AROB TWA 
R-BANK ELEV 

?,ME VLOB %! VRO8 XNL XNCH XNR 
E W I N  SSTA WTN 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWlD ENDST 

1 3  '28 

J1 ICHECK INQ NINV r u l R  STRT METRIC HVINS .r WSEL FQ 

9 .030 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 18W CHNIM 
ITRACE 

8 -1 -1 

S E W 0  DEPTH CWSEL CRlWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

%HE E 9B v ROB xNL xNcH xNR ~ T N  E W l N  SSTA 
SLOPE XLOBL XLCH XLOQR I T R I A L  IDC I C M I T  CORAR TOPUID ENDST 

.PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV- ,100 CEHV- ,300  
.SECNO 1.000 
2 0 9 6  WSEL NOT GIVEN. AVG OF MAX. M I N  USED 
3 7 2 0  CRITICAL DEPTH ASSUMED 

1.000 1.92 1 5 2 9 . 4 8  1529 .48  .OO 1529.89 .41 .OO .OO 1528.56 

1 4 0 . 0  21.6 117.3 1.1 4.5 22.5 1.0 .O .O 1529.00 

.OO 4 .81  5.22 1.11 , 0 2 0  ,035  ,055  ,000 1527 .55  1008.07 
.011431  0. D. 0 .  0 1 2  10 .OO 35.08 1044.15 

SfCNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEY 
QLOB QCH ALO6 ACH AROB VOL TWA R-BANK ELEV 

TIME vLoB vcti xNL  xNcn xtiR wTN E W I N  SSTA 
SLDPE XLOBL XLCH XLO8R I T R I A L  fDC lCONT CORAR TOPWID ENDST 

T 3  Q9 

4 1  ICHECK INQ N l N V  x D I R  STRI METRIL n V I N 5  u 

1 0  ,030 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

9 -1 -1 

WSEL r Q  

CHNIH ITRACE 

PAGE 2 3  

PAGE 2 4  

PAGE 2 5  

PAGE 2 6  
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SECNO DEPTH WSEL CRIW WSELK EG 
QLOB 

HV 
QROB 

HL OLOSS L-BANK ELEV 

%ME ?E: ALOB ACH AROB VOL TWA 
VLOB VROB XNL XNCH XNR UTN ELMIN R-BANK SSTA ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 COUP TOPWID ENDST 

.PROF 9 

CRITICAL DEPTH TO BE CALUILATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF MAX, MIN USED 
3720 CRITICAL DEPTH'ASSUIED 

1.000 2.14 1529.70 1529.70 
180.0 40.5 136.9 2.7 

.OO 4.69 5 .19  1.27 
.009120 0. 0 .  0. 

SECNO DEPTH OlSEL CRlWS WSELK EG 
QLOB 

HV HL 
PRO8 ALOB 

OLOSS L-BANK ELEV 

?,ME ;:; ACH AROB W A  R-BANK ELEV 
VLOB 

VOL 
VROB XNL 

SLOPE XLOBL XLCH 
XNCH XNR WTN 

XLOBR ITRIAL 1DC 
E W I N  SSTA 

ICONT COWR TOPWID ENDST 

1 3  910 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVINS Q 

11 ,030 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBY 

10 -1 -1 

PAGE 2 8  

PAGE 29 

WSEL FQ 

CHNlM ITRACE 

SECNO OEPTH CWSEL CRlWS WSELK EG 
QLOB 

HV HL 
QR08 

OLOSS L-BANK ELEV 
?WE 9:: ALOB ACH AROB VOL TUA 

VLOB XNL XNCH XNR n n  R-BANK ELEV 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

E W I N  SSTA 
ICON1 COUR TOPWID ENOST 

*PROF10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2095 WSEL NOT GIVEN AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH'ASSUMED 

1.000 2.30 1529.66 1529.86 . W  1530.39 .53 
250.0 70.3 174.6 5.1 12.3 .OO .OO 1528.56 

29.1 
.DO 5.70 5.94 1.56 ,020 ,035 ,055 .O 1529.00 

3 .2  .o 
.010337 0. 0 .  0. 0 8 8 ,000 1527.56 1000.00 .OO 47.49 1047.49 

PAGE JU 
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'SECNO 5.000 
5.000 2.43 1529.99 1529.91 .OO 1530.41 .41 . 00 .OO 1528.56 

250.0 79 .1  164.9  6.1 15.1 31 .6  4.2 .O .O 1529.00 

.OO 5 .24  5 . 2 1  1.43 ,020 ,035 ,055 ,000 1527.56 1000.00 

,007202 0 .  0 .  0. 3 6 0 .OO 48.57 1048.57 

SECNO OEPTH WSEL CRIWS WSELK EG HV HL OWSS L-BANK ELEV 

QLOB qcn QROB ALOB ACH AROB VOL W A  R-BANK ELEV 

%ME vLon VCH v ~ o n  xNL xNcH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

'SECNO 6.000 
6.000 2.44 1530.00 1529.90 .OO 1530.41 .41  .OO .OO 1528.56 

250.0 79 .5  154.4 5.1 15.2 31.8 4.3 .O .O 1529.00 
. 00 5.22 5.18 1 .42  ,020 ,035 ,056 ,000 1527.55 1000.00 

,007072 0. 0. 0. 0 1 0  0 .OO a . 6 3  1048.53 

T3 9 1 1  

J1 ICHECK INQ NlNV I O I R  STRT METRIC HVlNS Q 

1 2  ,030 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 1  -1 -1 

PAGE 3 1  

PALE 3 2  

WSEL FQ 

CHNIM ITRACE 

SECNO DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOS ACH AROB VOL W A  R-BANK ELEV 

%ME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDS1 

.PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
2095 WSEL KIT  GlVEN. AVO OF P A X .  MIN USED 
3720 CRlTlCAL DEPTH ASSUMED 

1.000 2 .45  1530.01 1530.01 .OO 1530.58 .58 .OO .OO 1528.56 

300.0 96.2 19614 7 . 4  15 .4  31.9 4 .4  .O .O 1529.00 

.OO 6.23 6.15 1.69 ,020 .035 ,055 ,000 1527.56 1000.00 
.009910 0. 0. 0 .  0 8 7 .OO 48.72 1048.71 

PAGE 3 3  

C h a n n e l  

APPENDIX A 
Hydraulic Calculations for S t r u c t u r e  a t  C 5 0 8  HEC-2. Page 9 



PAGE 34 

SECNO DEPTH M E L  CRIWS WSELK EG HV 
QLOB QCH ACH AROB 

HL 
QROB ALOB 

OLOSS L-BANK ELEV 

%ME VLOB VCH XNCH XNR WTN 
VOL 

VROB 
TWA 

XNL 
R-BANK ELEV 

SLOPE XLOBL XLCH ELMIN SSTA 
XLOBR ITRIAL IDC ICON1 CORAR TOWID ENDST 

7 3  9 1 2  

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

1 3  ,030 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITWCE 

1 2  - 1 -1 

SECNO DEPTH CWSEL CRlWS WSELK EG 
Q QLOB HV HL 

QROB &LOB 
OL05S L-BANK ELEV 

TIME VLOB 9:; ACH ARO8 
VROB 

VOL 
XNL 

lWA 
XNCH 

R-8IWK ELEV 
SLOPE XLOBL XLCH XNR WTN 

XLO8R ITRIAL IDC 
ELMIN SSTA 

ICONT CORAR TOPWID WDST 

.PROF12 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH'ASSUMED 

1.000 2.67 1530.23 1530.23 .OO 1530.95 
400.0 147.9 239.3 

.71 
12.8 20 .5  

.oo 36.1 
7.22 

6.6 
8.53 1.93 ,020 ,035 

.009807 0. 0. 0. 0 1 1  5 
.055 

'SECNO 3.000 
3.000 2 .73  1530.29 1530.23 .OO 1530.95 
400.0 151.1 235.6 .65 

13.3 21.5 
.oo 36.9 

7.03 6 .39  1.88 .020 
7.1 

,008838 ,035 
0. 0. 0. 0 5 0 

.055 

'SECNO 4.000 
4.000 2.77 1530.33 1530.27 .63 .OO 1530.96 
400.0 153.9 232.3 . 00 

13 .8  22 .4  .OO 1528.56 
.oo 37.6 

6.87 6.17 7.6 .O 
1.83 ,020 .O 1529.00 

,008017 ,035 
0 .  0. 0 .  3 6 0 ,000 1527.56 1000.00 

,055 
.OD 51.46 1051.46 

PAGE 35 

PAGE 36 

PAGE 37 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QCH HV HL 

QR08 ALOB ACH OLOSS L-BANK ELEV 
%ME vLon vcH vRon AR08 VOL 

XNL XNCH 
N A  R-BANK ELEV 

SLOPE XLOBL XLCn XNR WTN 
XLOBR ITRIAL IDC ELMIN SSTA 

ICONT CORAR TOPWID ENDST 

73 Q13 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVINS Q 

14 ,030 

PAGE 38 

WSEL F 

C h a n n e l  
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J Z N P R O F  ]PLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 3  -1 -1 

CHNIM ITRACE 

SECNO DEPTH N S E L  CRIUS WSELK EG dV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

VRO8 %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOQR ITRIAL 1DC 2CONT CORAR TOPUIO ENDST 

.PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIMIS 

CCHV- . I 0 0  CEHV- . I 0 0  
'SECNO 1.000 
2096 WSEL NOT GIVEN, RVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2 9 2  1530.48 1530.48 .OO 1531.28 .80 . 0 0  .OO 1528.56 
500.0 203.4 276.0  19.7 25.8 40.4 9.4 .O .O 1529.00 

. 00 7.89 6.86 2 . 0 8  ,020 ,035 ,055 .OOO 1527.56 1000.00 
.009001 0. 0. 0 .  0 11 5 .OO 52.79 1052.79 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QL08 QCH QRO8 AWB ACH AROB VOL TWA R-BANK ELEV 

?IME VLOB VCH VROQ XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOWID ENDST 

'SECNO 6.000 
6.000 3.04 1530.60 1530.45 .OO 1531.29 .69 . 00 .O1 1528.56 
500.0 210.6 258.0 21.5 28 .4  42.5 11.0 .O .O 1529.00 . 0 0  7.42 6.30 1.95 .020 .035 ,055 ,000 1527.56 1000.00 

.007100 0. 0. 0. 3 5 0 .OO 53.82 1053.81 

1 3  914 

J1 ICHECK I N q  NlNV JDIR STRT METRIC HVINS C! 

15 .030 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I8W 

1 4  -1 -1 

PAGE 30 

PAGE 40 

PAGE 4 1  

WSEL FQ 

CHNIM ITRACE 

SECNO DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH PRO8 ALOB ACH AROB VOL W A  R-BANK ELEV 

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTR 
SLDPE XLOQL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOWID ENDST 

.PROF14 

CRITICAL DEPTH 1 0  BE CALCULATED AT ALL CROSS SECTIONS 

ccnv- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

PAGE 42 

APPENDIX A 
Hydraulic Ca lcu la t i~ns f o r  Structure a t  C508 HEC-2. Page 11 



1.000 3.11 1530.67 1530.67 .OO 1531.58 
600.0 257.5 315.4 .91 .OO 

27.1 30.1 43.9 .OO 1528.56 
.OO 8.57 7.19 12.1 .O 

2.24 ,020 
.O 1529.00 

,008854 0. 0. 0 ,035 
0. 

,055 ,000 1527.56 1000.00 
14 6 .OO 54.47 1054.47 

.SECNO 2.000 
2.000 3.18 1530.72 1530 .a  .OO 1531.59 
600.0 259.8 312.3 .87 . 00 

27.8 30 9 
.OO 1528.56 

.DO 8.40 
44.6 

7.00 
12.7 .O 

2.20 ,020 .o 1529.00 ,008224 0. 0. 5 ,035 0. 
,055 

0 
,000 1527.56 1000.00 

0 .OO 54.82 1054.82 

'SECNO 3.000 
3.000 3.16 1530.72 1530.66 .OO 1531.59 
600.0 260.3 311.8 .87 .OO 

28.0 31.1 44.7 .OO 1528.56 
.OO 8.37 6.97 12.8 .O  

2.L9 ,020 ,035 .O 1529.00 
.008113 0. 0. 0. 0 ,055 .OOO 1527.56 1OOO.pO 

5 0 .OO 54.89 1054.88 

'SEW0 4.000 
4.000 3.18 1530.74 1530.56 
600.0 260.8 311.1 

.OO 1531.59 .85 .OO 
28.1 31.3 44.9 .OO 1528.56 

.OO 8.33 6.93 12.9 .O 
2.18 ,020 ,035 .O 1529.00 

.007976 0. 0. 0. 0 ,055 ,000 1527.56 1000.00 
6 0 .OO 54.97 1054.96 

'SECNO 5.000 
5.000 3.27 1530.83 1530.68 .OO 1531.60 
600.0 265.9 204.2 .77 . 00 

29.9 33.4 46.7 .01 1528.56 
.OO 7.95 5.52 2.07 14.4 .O 

,020 .035 .O 1529.00 
.006716 0. 0. 0. 7 ,055 ,000 1527.56 999.99 

8 0 .OO 55.81 1055.81 

PAGE 43 

SECNO DEPTH CWSEL CRlWS YSELK EG 
9L08 

HV 
QR08 ALOE ACH 

HL OLOSS L-BANK ELEV 
%ME vLoB 9% vRo. xN L xNcn ARon xNR voL TWA R-~ANx ELEv 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC WTN EWlN SSTA 

ICON1 CORAR TOPWID ENDST 

...... ................................ 
HEC-Z WATER SURFACE PROFILES 

V - n l o n  4.6.2; May 1991 ..................................... 

PAGE 44 

THIS RUN EXECUTED 22JUN93 19:07:46 

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

S W R Y  PRINTOUT 

SECNO a CWSEL DEPTH VCH CRIWS EG HL IOSKS KRATlO 

1.000 5.00 1528.07 .51 
1.000 10.00 1528.22 

2.86 1528.07 1528.19 
.66 

.OO 288.09 
3.31 1528.22 1328.39 

.oo 
1.000 20.00 1528.44 .88 .OO 269.02 

3.80 1528.44 1528.56 
.oo 

1.000 40.00 1528.72 1.16 .OO 245.64 
4.32 1528.72 1529.01 

.oo 
1.000 60.00 1528.93 1.37 .OO 207.24 

4.58 1528.93 1529.25 
. 00 

1.000 80.00 1529.08 1.52 .OO 180.43 
4.91 1529.0B 1529.44 

.oo 
1.000 100.00 1529 23 1.67 .OO 169.57 

6.05 1529.23 1529.61 
.oo 

1.000 140.00 1529:48 1.92 5.22 1529.48 1529.89 .OO 144.25 .OO 
1.000 180.00 1529.70 .OO 114.31 

2.14 5.19 1529.70 1530.09 .oo 
1.000 250.00 1529.86 2.30 .00 91.20 

5.94 1529.86 1510.39 .oo 
1.000 300.00 1530.01 2.45 .OO 103.37 

6.15 1530.01 1530.58 
.OO 

1.000 400.00 1530.23 2.67 -00 99.10 
6.63 1530.23 1530.95 

. 00 
1.000 500.00 1530.48 .OO 98.07 

2.92 6.86 1530.48 1531.28 . 00 
1.000 600.00 1530.67 3.11 .oo 90.01 

7.19 1530.67 1531.58 
.oo 

.OO 88.54 .OO 

22JUN93 19:07:43 

SECNO 9 CWSEL DEPTH VCH CRIWS EG HL 1O.KS KRATIO 
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SECNO 0 CWSEL OEPTH VCH CRIWS EG 

PAGE 46 

SUKWPlW OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1 . 0 0 0  PROFILE- 1 CRITICAL OEPTII ASSUMED 
CAUTION SECM- 1 . 0 0 0  PROFILE- 2 CRITICAL OEPld  ASSUMED 
CALTION SEChO- 1.000 PROFILE- 3 CRITICAL DEPTll ASSJHEO 
CAUTIO*I SEChO- 1.000 PROFILE- 4 CRITICAL DEPTH ASSmEO 
CAUTIO* SEChO- 1.000 PROFILE- 5 CRITICAL OEPln ASSMED 
CAUl IOh  SECNO- 1.000 PR0fI.E- 6 CRITICA. DEPTn ASSJNED 
CAUTION SECNO- 1.000 PROfI-E- 7 CRITICA. DEPTk ASSLMEO 
CAUTION SECNO- 1 , 0 0 0  PROFILE- 8 CRITICA. OEPTm ASSLWCO 
CAJTION SECNO- 1 . 0 0 0  PROFILE- 9 Cl l l r lCA .  DEPTH ASSLUED 
CI\JTION SECNO- 1 . 0 0 0  PROFILE- 1 0  CRITICA. DEPTH ASSLMED 
CALTION SEChO- 1 . 0 0 0  PROFILE- 11 C l l l T l C A L  OEPTH ASSUMEO 
CALTION SEChO- 1 . 0 0 0  PROFILE- 1 2  CRITICAL OEPIH ASSUWED 
CALTION SEChO- 1.000 PROFLLE- 1 3  CRITICAL OEPTH ASSUMED 
CALILOh SECNO- 1 . 0 0 0  PROFILE- 14 C R I I I C A L  OEPTn ASSUMED . . .. 

CAUTlON SECNO- 2.000 PROFILE- 4 CRITICAL DEPTH ASSUME0 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure a t  C508 

PAGE +, 
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CSll  Storage Volume 
Calculated From Planimetered Contours 



C511 Stage vs Discharge 
Culvert Flow for 511 and MI3 from HY8 



C511 Stage vs Discharge 
Weir Flow from Uneven Weir 

0 W 400 600 1000 1200 1400 1600 1800 a?%&? ZlXj 
Discharge, in cfs 



CURRENT DATE: 06-16-1993 
CURRENT TIME: 16:32:45 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C511 - M13 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

- 

SUMMARY OF CULVERT FLOWS (CFS) FILE:  C511 - M I 3  DATE: 06-16-1993 

ELEV (FT) TOTAL 
1535.24 0 
1536.78 27  

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 CSP 4 .50  4 .50  .022 CONVENTIONAL 
1 CSP 1.75 1.75 .022 CONVENTIONAL 

C 
u 
L 
V 

I 
2 
3 
4 
5 
6 

6 ROADWAY ITR 
0 0 0 

S ITE  DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1535.24 1533.74 90 .01  
1536.84 1534.84 98.02 

i 5 4 0 . 8 8  243 227 17  o o o o o 3 
1541.52 270 252 1 8  0 0 0 0 0 3 
1550. 0 0  299 270 2 9  0 0 0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F ILE :  6511 - MI3  DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW 
ERROR(FT) FLOW (CFS) ERROR(CFS) 

0 .00  0 0 
-0.00 2 7 0 

% FLOW 
ERROR 

0.00 
0.63 

APPENDIX A 
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1540.88 0.00 243 - 0 -0.01 
1541.52 0.00 270 -0 -0.01 

<I> TOLERANCE (FT) - 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 06-16-1993 
CURRENT TIME: 16:32:45 

F ILE DATE: 06-16-1993 
F ILE  NAME: C511 - M13 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4.5 BY 4.5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  (ft) (ft) tF4> ( f t )  ( f t )  ( fps) ( f t )  ( f p s )  (ft) 

- - - - - - - 

El .  i n l e t  f a c e  i n v e r t  1535.24 ft E l .  o u t l e t  i n v e r t  1533.74 f t  
E l .  i n l e t  t h r 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 

INLET STATION (FT) 
INLET ELEVATION (i~) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS ' ' 2 
SLOPE (V-FT/H-FT) 0.0167 
CULVERT LENGTH ALONG SLOPE (FT) 90.01 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER -4.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

APPENDIX A 
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CURRENT DATE: 06-16-1993 FILE DATE: 06-16-1993 
CURRENT TIME: 16:32:45 FILE NAME: C511 - M13 

PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 1.75 BY 1.75 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) ( f t )  ( f t )  tF4> ( f t )  ( f t )  ( f p s )  (ft) ( f p s )  ( f t )  

E l .  i n l e t  f a c e  i n v e r t  1536.84 ft E l .  o u t l e t  i n v e r t  1534.84 ft 
E l .  i n l e t  t h r 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 

***** SITE DATA *a*** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION IFT) 1536.84 

OUTLET ELEVATIO~ ([T) 1534.84 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0204 
CULVERT LENGTH ALONG SLOPE (FT) 98.02 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 1.75 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING" N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

CURRENT DATE: 06-16-1993 
CURRENT TIME: 16:32:45 

FILE DATE: 06-16-1993 
FILE NAME: C511 - M13 

APPENDIX A 
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TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 4 
RIGHT CHANNEL BOUNDARY 5 
MANNING N LEFT OVER BANK 0.040 
MANNING N MAIN CHANNEL 0.030 
MANNING N RIGHT OVER BAN 0.040 
SLOPE OF CHANNEL (FTIFT) 0.0080 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1537.74 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE 
(CFS) (FT) NUMBER 
0.00 1533.74 0.000 

27.00 1534.22 0.690 

DEPTH VEL. SHEAR 
(FT) (FPS) (PSF) 
0.00 0.00 0.00 
0.48 2.71 0.24 
0.70 3.49 0.35 

FILE NAME: C511 MI3 
FILE DATE: 06-1c-1993 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1550.00 

Culvert 
APPENDIX A 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: d t p  
DATE: 7/ 9 /1993 
TIME: 14:29.46 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1541.60 
MAXIMUM WSEL: 1544.03 
STEP SIZE: 0 .20  
BREADTH OF WEIR: 9 .00  

INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 7 1  911993 
TIME: 14:29'.46 ............................................. 

POINT ELEVATION STATION ----- - - - - - - - - - - - - - - - - 

APPENDIX A 
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Weir 
APPENDIX A 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in  H i l l s  No r th  F IS  
DATE: 7 1  911993 
TIME: 14:29.46 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT ----- 
HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 

COEFFICIENT ----------- 

............................................ 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION I .O 
PROJECT: Founta in  H i l l s  N o r t h  FIS 
DATE: 7 /  911993 
TIME: 14:29.46 ............................................. 

ELEVATION DISCHARGE (CFS) 

APPENDIX A 
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CURRENT DATE: 06-16-1993 
CURRENT TIME: 16:32:45 

FILE DATE: 06-16-1993 
FILE NAME: C511 MI3 - 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

C 
U 
L 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C511 MI3 - DATE: 06-16-1993 

v 
1 
2 
3 
A 

ELEV (FT) TOTAL 
1535.24 0 
1536.78 27 
1537.39 54 

SITE DATA 

INLET OUTLET CULVERT 

6 ROADWAY ITR 
0 0 0 
0 0 4 
0 0 3 
0 0 3 

- 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1535.24 1533.74 90.01 
1536.84 1534.84 98.02 

i o i  
125 
151 

SHAPE- SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 CSP 4.50 4.50 .022 CONVENTIONAL 
1 CSP 1.75 1.75 .022 CONVENTIONAL 

0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 2 
0 0 0 0 3 
0 0 0 0 3 
0 0 0 0 3 
0 0 0 0 3 
0 0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C511 M13 - DATE: 06-16-1993 

HEAD HEAD 
ERROR(FT) 

0.00 
-0.00 
-0.00 
-0.00 
-0.01 
-0.00 

0.01 
0.00 
0.00 

TOTAL FLOW 
FLOW (CFS) ERROR(CFS) 

0 0 

% FLOW 
ERROR 

0.00 
0.63 
0.36 
0.10 
0.41 
0.01 

-0.33 
-0.04 
-0.02 

APPENDIX A 
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C512 Storage Volume 
Calculated From Planimetered Contours 



C512 Stage vs Discharge 
Flow Down Bahia Dr. from HEC-2 

1531.5 
0 50 100 150 200 250 300 350 400 450 500 

Discharge, in cfs 



C512 Stage vs Discharge 
Weir Flow from Uneven Weir 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: d t p  
DATE: 111 511993 
TIME: 9:41.32 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1531.00 
MAXIMUM WSEL: 1534.40 
STEP SIZE: 0 .20  
BREADTH OF WEIR: 10.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 111 511993 

POINT ELEVATION STATION ----- ------- -- - - - - - - - 

C512 ( s t o c k  t a n k )  

C512 ( s t o c k  t a n k )  

APPENDIX A 
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WEIR COEFFICIENT TABLE 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  C512 [ s t o c k  t a n k )  
DATE: 111 511993 
TIME: 9:41.32 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD COEFFICIENT ----- ---- ----------- 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C512 We i r ,  Page 2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .o 
PROJECT: Fountain H i l l s  Nor th  F I S  
DATE: 111 511993 
TIME: 9:41.32 ............................................. 

ELEVATION - - - - - - - - - 
1531 .OO 
1531.20 
1531.40 
1531.60 
1531.80 
1532.00 
1532.20 
1532.40 
1532.60 
1532.80 
1533.00 
1533.20 
1533.40 
1533.60 
1533.80 
1534.00 
1534.20 
1534.40 

DISCHARGE (CFS) --------------- 
0.00 
0.94 
5.36 

14.98 
31.13 
55.08 
87.97 

131.84 
186.46 
252.41 
330.38 

C512 (s tock  tank) 

APPENDIX A 
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1............................................ 
* HEC-2 WATER SURFACE PROFILES . - V.nion 4.5.2; M.Y 1981 * 

RUN DATE 09NOV93 TIME 17:50:21 ' . ............................................ 

X X XXXXXXX XXXXX x x x x x  
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X Y XXXXXXX XXXXX x x x x x x x  

....................................... 
U.S. M Y  CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET. SUITE D 

DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 

........................................ 

PAGE 1 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.rsion 4.6.2: Hay 1991 ..................................... 
THIS RUN EXECUTED OgNOV93 17:50:21 

11 F L W  CONTROL DISTRICT OF M R I W P A  COUNTY: FCWOZ-04 Pr&,j.ct: 35  
TZ FOUNTAIN HILLS NORTH FIS STUDY by GVSCE 
1 3  
7 4  F ILE:  dtPCH512.1HZ 
1 5  T h i s  md.1 i s  usad t o  d.v.lop a r a t i n g  curv. Tor C512. 
7 6  Storag. r o u t i n g  and f l a w  s p l i t  at t h e  stock tank. 
T7 
18 Slngl. X-s.stion nun 

slop. - 0 . W  f t l f t  From 200 sq.1. m p  

J1 ICHECK INQ NlNV I D l R  STRT METRIC HVINS 9 WSEL FQ 

2 0.008 

J E W P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

1 -1 -1 

SECNO Q WSEL DEPTH VCH C R l W  EG HL SLOPE KRATIO 

J3 VARIA6LE CWES FOR S U W R Y  PRINTWT 

38 43 1 8 2 6  2 3 1 

M.""i"!,'. 2: M i "  N0rm.l M.i 
E a r t h  ,015 ,022 ,030 

P.v".nt ,013 .a16 ,020 
P.t.rt ,040 .060 ,080 

V.g 0.s. .070 . I00  . I 6 0  
d........... P.V.N"t 

1 
09NOV93 17:M:21 PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG 

?I, 
QLOB QCH 9%; ALon ACH 
VLOB VCH XNL XNCH 

SLOPE XLOBL XLCH XLO6R I T R I A L  IDC 

.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- . I 0 0  

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Structure at  C512 

PAGE 3 

HV HL OLOSS L-BANK ELEV 
AROB VOL W A  R-BANK ELEV 
XNR WTN E W l N  SSTA 
ICONT WRAR TOWID ENDST 

HEC-2. Page 1 



.SECNO 1 000 
2096 W S E ~  NOT GIVEN, AVG OF WX. H I N  USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 .27 1531.87 1531.87 .OO 1531.94 
5.0 .O 5.0 .O .O 2.3 . 0 0  .OO 2.14 . 0 0  ,000 .015 

.a07612 0. 0. 0. 0 2 3  

7.3 Q2 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVlNS Q WSEL FQ 

3 0.008 

J2 NPWF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

2 -1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOS QCH QROB *LO8 ACH AROB VOL TUA R-BANK ELEV 

? r W  v LOB v c n  vRoB XNL xNcH xNr( w N  ELMIN SSTA 
SLOPE XLOBL XLCH XL-R I T R I A L  IM ICONT COlUlP T W I D  ENDST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF PAX. MlN USED 

3255 DIVIDED F L W  

3720 CRITICAL DEPTH ASSUMED 
1.000 .37 1531.97 1531.97 .OO 1532.04 .07 .OO .OO 1532.00 

10.0 .O 10.0 .O .O 4.7 .O .O .O 1532.20 
.OO .OD 2 .14  .OO ,000 .016 ,000 ,000 1531.60 2198.09 

,007497 0. 0. 0. 0 23  11 .OO 33.95 2259.08 

.SECNO 3.000 

3265 DIVIDED F L W  

.SECNO 4.000 

3265 DIVIDED F L W  

Channel 
APPEHDIX A 
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S E C W  OEPTH CWSEL CRlWS WSELK EG 
QLOB Q W B  

HV 
ALOB ACN 

H L  
AROB 

OLOSS L-BANK ELEV 
?IM v L m  98 vRoB xNL VOL N A  

XNCH XNR 
R-BANK ELEV 

SLOPE XLOQL XLCH XLOBR I T R I A L  IM: WTN E l M l N  SSTA 
ICON7 CORM T O W 1 0  ENOST 

.SECNO 5.000 

3 2 6 5  OIV IOEO F L W  

1 3  9 3  

J1 ICHECK I N 0  NINV I O I R  STRT METRIC HV lHS y 

4 0 .008  

5 2  NPROF ]PLOT PRFVS XSECV XSECH FN A L W C  IBW 

3 -1 -1 

S E C W  DEPTH CWSEL CRIVS WSELK E b  
QLOB 

nv $B n o  ALOB 
H L  OLOSS L -BMK ELEV 

81, rcn 
VLOB 

AROB 
XNL 

VOL N A  
urcn XNR 

R-BANK ELEV 
S W P E  XLOBL XLCH XLOBR I T R I A L  IOC WTN E W I N  SSTA 

ICONT COWR TOW10 ENOST 

*PROF 3 

C R I T I C A L  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . IOOCEHV- ,300 
5 E C W  1.000 
2 0 9 6  USEL NOT GIVEN. AVG OF WX. M I N  USED 

3 7 2 0  C R I T I C A L  DEPTH ASSWIED 
1.000 . 4 6  1552.06 1532 .06  

20 .0  .O 20.0 .o .o .OO 1 5 3 2 . 1 4  

.oo 8.7 
.03 2.29 .OO . OOb862 

.040 
0. 

, 0 1 6  
0. 0. 0 21 

.SECW 2 .000  

3 2 6 5  D I V I O E D  FLOW 

.SECNO 3.000 

3 2 6 5  D I V I D E 0  F L W  

.SECW 4.OMI 

3 2 6 5  D I V I D E D  FLOW 

SECNO OEPTH CWSEL CRlWS WSLLK EG 
9 ~ 0 8  QCH QRO8 ALOB ACH 

HV H L  
&ROB 

OLOSS L-EANK ELEV 
?IME VLOB v c H  vRoB xNL VOL 

xncn N A  
XNR 

R-BANI( ELEV 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC WTN E W l N  SSTA 

ICONT CORAR TOW10 ENDST 

.SECNO 5.000 

3 2 6 5  D IV IDED F L W  

Channel 
APPENDIX A 
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PAGE 1 0  

1 3  Q4 

J l  ICHECK INQ NINV I D l R  STRT HETRIC HVlNS Q YSEL FQ 

I o.ooa 
52 "PROF IPLOT PRFVS XSECV XSECH FN ALLOC I B V  CHNlH ITRACE 

4 -1 -1 

S E C M  DEPTH WSEL CRlVS WSELK EG HV HL OLOSS L-BWK ELEV 
 LOB anon ALOB rcn AROB VOL TUA R-WK ELEV 

?IME VLOB 9:; VROB XNL XNCH XNR VTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOQR ITRIAL IDC ICONT CORAR TOPWID EHDST 

.PROF 4 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CDOSS SECTIONS 

CCHV- ,100 CMV- .300 
'SECNO 1.000 
2096 VSEL NOT GIVEN. AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 .56 1532.16 1532.16 .OO 1532.28 .ll .OO .OO 1532.00 
40.0 1 39.9 .O .2 14.7 .O .O .O 1532.20 . 0 0  2.71 .OO ,040 .016 ,000 ,000 1531.60 2194.95 

.005760 0. 0. 0 .  0 1 5  9 .OO 64.90 2259.85 

'SECNO 5.000 
6.000 .58 1532.18 1532.16 .OO 1532.28 . I 0  .OO .OO 1532.m 

10.0 .I 39.9 .O .3 1 5 . 4  .O .O .O 1532.20 
.W .51  2.58 . 00 ,040 ,016 .OD0 ,000 1531.60 2194.74 

.DO4950 0. 0. 0. 9 6 0 -00  65.15 2259.90 

1 3  Q5 

J1 ICHECK I N 9  NINV I D l R  STRT METRIC HVINS Q WSEL FQ 

6 0.008 

J2 NPROF IPLOT PRFVS XSECV XSECH FN A L U K  IEW CHNIH ITRACE 

s -1 -1 

s ~ c m  DEPTH WSEL CRIVS USELK EG HV n i  OLOSS L-BWK ELEV 
QLOB %; QROB &LOB ACH AROB VOL WPI R - W K  ELEV 

?,ME VLOB VROB XNL XNCH XNR ' A N  ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

' .PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHY- .300 
'SECM 1.000 
2096 WSEL NOT GIVEN, AVG OF WX. H I N  USED 
3720 CRITICAL OEPTH ASSUMED 

1.000 .69 1532.29 1532.29 .OO 1532.48 .19 . 0 0  .OO 1532.00 
80.0 .6 79.4 .O .a 22.9 .1 .O .O 1532.20 

.OO .75 3.47 .02 ,040 ,016 .060 ,000 1531.60 2192.19 
.005295 0. 0. 0. 0 2 0  8 .OO 68.85 2261.34 

APPENDIX A 
Hydraulic Calculations for Structure at C512 
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'SECNO 4.000 
4.000 .70 1532.30 1532.29 

80.0 .6 79.4 .OO 1532.48 
.O 

.18 
.oo .74 3.41 

. 8  23.3 
.02 ,040 

- 3  
,004978 0. 0. ,016 

0. 
,060 

0 5 0 

T3 q6 

J1 ICHECK I N 9  NINV I D l R  STRT METRIC W I N S  Q 

7 0.008 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC I 8 U  

6 -1 -1 

WSEL FQ 

CHNIM ITrUCE 

SECW OEPTH M E L  CRIW VSELK EG 
QLOB HV 

9RO8 A W 8  ACH 
HL 

AROB VDL 
OLOSS L-BANK ELEV 

91, VL08 % VRO8 XNL XNCH XNR 
TWA 

WTN 
R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ELMIN SSTA ICOHT CORLR TOPWID EWST 

.PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIMIS 

ccnv- . loo CEHV- ,300 
TECNO 1.000 
2096 W E L  NOT GIVEN AVO OF I U X ,  MIN USE0 
3720 CRITICAL DEPTH'ASSUMED 

1.000 .88 1532.40 1532.48 
150.0 2 . 1  147.6 .00 1532.76 

.3 
.28 

2.2 
. 00 

34.7 .6 .00 1532.00 . 0 0  .97 4.25 .45 ,040 .O ,016 ,080 
.O 1532.20 

.004556 0. 0. 0. 0 21 7 
,000 1531.60 2188.91 

.QO 75.16 2264.07 

T3 97  

5 1  ICHECK INQ NINV IOIR STRT METRIC HVlNS Q WSEL FQ 
8 O.OO8 

3 2  NPWF IPLOT PRFVS XSECV XSECH FN ALLDC I B U  CHNlM ITRACE 
7 -1 -1 

PAGE 1 4  

PAGE 15 

PAGE 1 6  

PAGE I 7  

C h a n n e l  
APPENDIX A 

Hydraulic Calculations f o r  Structure a t  C512 



SECNO DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK €LEV 
PL08 $2 "'0" ACH AR08 VOL W A  R-BANK €LEV 

TIME VLOB XNL XNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I C W T  COBAR TOPWIO ENOST 

.PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

ccnv- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF WAX, MIN USED 
3720 CRITICAL DEPTH ASSUMO 

1.000 1.00 1532.60 1532.60 .OO 1532.93 .33 . 00 .OO 1532.00 
200. 0 3.7 195.7 .6 3.4 42.0 1.2 .O .O 1532.20 

.OO 1.09 4.66 .55 .040 ,016 .060 .OOO 1531.60 2185.71 
.004247 0. 0. 0. 0 2 1  7 .W 79.03 2265.74 

1 3  qs 

J1 ICHECK I N q  NINV I O I R  STRT METRIC HVINS P WSEL FP 

9 0.008 

J2 NPROF I P W T  PRFVS XSECV XSECH FN ALLOC ISW ~ I M  ITRACE 

8 -I -1 

SECW DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
PL08 PRO8 AL08 ACH AROR VOL W A  R - W K  ELEV ?IN VLOB 9% V M ~  XNL XNCH XNR YTN ELMIN SSTA 

SWPE XLOBL XLCH XLO8R ITRIAL 1DC ICON1 COBAO TOPWID ENOST 

.PROF 8 

CRITICAL DEPTH TO 8E CALCULATED AT ALL CROSS SECTIONS 

ccnv- .IOOCMV- ,300 
.SECNO 1.000 
2096 WSEL W T  GIVEN. AVG OF WX, MIN USE0 
3720 CRITICAL OEPTH ASSUME0 

1.000 1.31 1532.91 1532.91 .OO 1533.36 .45 .OO .W 1532.00 
350.0 10.9 336.9 2.7 7.6 61.1 3.6 .O .O 1532.20 . 0 0  1.42 5.51 .74 .040 ,016 .060 .OOO 1531.60 2182.99 

,003601 0. 0 .  0. 0 1 4  6 .OO 87.15 2270.14 

Channel 
APPENDIX A 

Hydraulfc Calculations for Structure at  C512 
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73 PS 

J1 ICHECK I N q  NINV I D I R  STRT METRIC HVINS Q 

1 0  0.008 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC I B V  

9 -1 -1 

PAGE 20 

WSEL Fa 

M N I M  ITPACE 

S E C m  OEPTM N E L  CRIVS USELK EG 
QCH 

HV 
PRO8 ALOE ACH 

HL 
AROQ 

OLOSS L-BIWK ELEV 91, vcu VROB xNL xNcH xNu w A  WTN 
R-WNK ELEV 

SWPE XLOBL XLCM XLOBR ITRIAL IDE 'OL ELMIN SST1 
I C W T  CORAR TdPWIO ENMT 

.PROF 9 

CRITICAL DEPTH TO BE CALCULATED I)T ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- ,300 
.SECW 1.000 
2096 WSEL NOT GIVEN AVG OF IYU, H I N  USED 
3720 CRITICAL DEPTH'ASSUHED 

1.000 1.55 1533.15 1533.15 .OO 1533.73 
500.0 20.3 474.0 5.7 . 0 0  

11.3 
1.80 

76.0 
6.23 

.OD3440 
.88 ,040 

0. 0. 0. 0 2 2  
.016 

PAGE 21 

.................................***. 
HEC-2 WATER SURFACE PROFILES 

V.%lon 4.6.2' Hay 1991 ................ ..................... 

PAGE 2 2  

THIS RUN EXECUTW 09NOV93 17150:22 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NWBER INDICATES MESSAGE I N  S W R Y  OF ERRORS LIST 

S W R V  PRINTOUT 

SECNq '4 WSEL OEPTM VCH CRIYS EG HL 10IKS KRITIO 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for Structure a t  C512 
HEC-2. Page 7 



SECNO 9 WSEL DEPTH VCH CRIYS EG HL 10'KS KRATIO 

4.000 5.00 1531.89 .29 1.95 1531.88 1531.95 .OO 59.32 1.05 
4.000 10.00 1531.98 .38 2.00 1531.97 1532.05 

.OO 64.57 1.04 

4.000 20.00 1532.08 .48 2.18 1532.07 1532.15 .OO 60.52 1.03 
4.000 40.00 1532.17 .57 2.63 1532.16 1532.28 

.00 52.52 1.02 

4.000 80.00 1532.30 .70 3.41 1532.29 1532.U1 .on 49.78 1.02 
4.000 150.00 1532.51 .91 4.13 1532.48 1532.77 

.M 41.23 1.01 

4.000 200.00 1532.62 1.02 4.53 1532.60 1532.94 .OD 38.78 2.01 
4.000 350.00 1532.92 1.32 5.48 1532.91 1533.37 .OO 35.46 1.00 

a.000 500.00 1533.18 1.58 6.10 1533.15 1533.73 .oo 32.w 1.01 

S W R I  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1.000 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAJTION SECNO- 1.000 PROFILE- 2 CRITICAL DEPTH ASSUYD 
CAUTION SECNO- 1.000 PROFILE- 3 CRITICAL DEPTH ASSULD 
CAJTION SECNO- 1.000 PROFILE- 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 1 000 PROFILE- 5 CRITICAL DEPTH ASSUWEO 
~ ~ 1 1 0 ~  SEC* 1:000 PROFILE- 6 CRITICAL DEPTH ASSUED 
CAUTION SECNO- 1.000 PROFILE- 7 CRITICAL DEPlk A S S N D  
CAUTION SECNO- 1.000 PROFILE- 8 CRITICAL OEPTd ASSUED 
CAUTION SEChO- 1,000 PROFILE- 9 CRITICAL DEPTH ASSUWED 

Channel 

APPENDIX A 
Hydraulic Calculations for Structure at a12 
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C513 Storage Volume 
Calculated From Planimetered Contours 



C513 Stage vs Discharge 
Culvert Flow from HY8 



CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:53:34 

FILE DATE: 06-16-1993 
FILE NAME: C513 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C513 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) TOTAL 1 
1789.00 0 0 

DATE: 06-16-1993 

5 6 ROADWAY ITR 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 2 5 
0 0 OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1789.00 1787.80 72.01 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C513 DATE: 06-16-1993 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 5.00 5.00 ,024 CONVENTIONAL 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR(CFS) ERROR 

1789.00 0.00 0 0 0.00 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C513 HY8, Page 1 



1802.36 0.00 270 0 0.00 
1804.71 -0.01 300 0 0.04 

<1> TOLERANCE (FT) = 0.010 t 2 >  TOLERANCE (%) = 1.000 

CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:53:34 

FILE DATE: 06-16-1993 
FILE NAME: C513 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP 
- - 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) ( f t )  tF4> ( f t )  (ft) ( f p s )  ( f t )  

TAILWATER 
VEL. DEPTH 

(fps) (ft) 

E l .  i n l e t  f ace  i n v e r t  1789.00 ft E l .  o u t l e t  i n v e r t  ' 1787.80 f t  
E l .  i n l e t  t h r 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 

INLET STATION IFT) 
i N i E T  ELEVATION ( i ~ )  
OUTLET STATION. (FT) 
OUTLET ELEVATION IFT) 
NUMBER OF BARRELS' . 1 
SLOPE (V-FT/H-FT) 0.0167 
CULVERT LENGTH ALONG SLOPE (FT) 72.01 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C513 HY8, Page 2 



CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:53:34 

FILE DATE: 06-16-1993 
FILE NAME: C513 

- 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 5 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0.050 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.050 
SLOPE OF CHANNEL (FTIFT) 0.0290 

CROSS-SECTION X Y 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1787.80 0.000 0.00 0.00 0.00 

30.00 1788.38 0.848 0.58 3.02 0.71 

FILE NAME: C513 
FILE DATE: 06-16-1993 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 

C u l v e r t  

PAVED 
1.00 
1.00 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C513 HY8, Page 3 



OVERTOPPING CREST ELEVATION (FT) 

APPENDIX A 
Hydraulic Calculations for Structure at C513 HY8, Page 4 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................... 

PROJECT: Founta in  H i l l s  FIS N o r t h  
ENGINEER: MG 
DATE: 8/26/1993 
TIME: 13:34:46 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1794.20 
MAXIMUM WSEL: 1796.00 
STEP SIZE: 0.20 
BREADTH OF WEIR: 30.00 

INPUT ELEVATION/STATION TABLE. 
PROJECT: Founta in  H i l l s  FIS N o r t h  
DATE: 8/26/1993 
TIME: 13:34:46 ............................................. 

POINT ELEVATION STATION ----- - - - - - - - - - - - - - - - - 
1 1798.04 1000.00 
2 1796.21 1025.00 
3 1794.83 1050.00 
4 1794.24 1075.00 
5 1794.20 1100.00 
6 1794.65 1125.00 
7 1795.31 1150.00 
8 1796.17 1175.00 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C513 Weir, Page 1 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in  H i l l s  FIS N o r t h  
DATE: 8/26/1993 -, - , 
TIME: 13:34.46 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 

COEFFICIENT 

UNEVEN W E I R  FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Founta in  H i l l s  FIS N o r t h  
DATE: 8/26/1993 
TIME: 13:34.46 ............................................. 

ELEVATION DISCHARGE (CFS) - - - - - - - - - --------------- 
1794.20 0.00 
1794.40 6.25 
1794.60 23.87 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C513 Weir, Page 2 





C523 Storage Volume 
Calculated From Planimetered Contours 

0 1 2 3 4 5 6 7 8 9 10 11 
Storage Volume, in Acre-feet 



C523 Stage vs Discharge 
Culvert Flow from HY8 

100 120 140 160 180 200 220 240 260 
Discharge, in cfs 



C523 Stage vs Discharge 
Weir Flow from Uneven Weir 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 
Discharge, in cfs 



C523 Stage vs Discharge 
Ditch Flow from HEC-2 

150 200 250 
Discharge, in cfs 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. s__ , _ 
CLIENT ML P-LD DITE / f  J;rr 73 
PROJECT z u a r ~ ~  ~ z L L s  A R T ' ,  f i ~  BY n'F 

SUBJECT CULUE~T Q Z 3  GLL~ S&'UE,V PROJECT NO. 35 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  Z- - 3 

CLIENT / \3 ,  L. ,, 12- 3uL-93  

I 
I 
1 4. d. PROJECT 5 

52 3 R k G ~  4 .  PROJECT NO. 3 SUBJECT GO& ~ s j 2 7  # 

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

. . -  , ,  " 

. . . , , , . 

" . ~ . .  

0 ,.... ,., . -- 
'a 'a 
LJ '0 F - -i? \ % 3. 

k \D 
\ 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. 3 3 SHEET -OF 

CLIENT & C . / C C / ~ .  DATE / > -  S u ~ - 4 3  

PROJECT /C. &,/ L. 5 f z. < BY // 6 
suw~cr  CVLUER 1'- P 5 2  3 F#SL& 3uRv&- L PROJECT NO. 7 

. ,, . ,  

,.. ,, . .. 



CURRENT DATE: 07-09-1993 
CURRENT TIME: 15:23:47 

FILE DATE: 06-16-1993 
FILE NAME: C523 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C523 DATE: 06-16-1993 

ELEV (FT) TOTAL 1 2 
1650.28 0 0 0 
1652.32 26 26 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 5.50 5.50 .022 CONVENTIONAL 

C 
U .  
L 
V 

1 
2 
3 
4 
5 
6 

5 6 ROADWAY ITR 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1650.28 1649.17 100.01 

1658.99 234 234 0 0 0 0 0 0 1 
1660.17 260 260 0 0 0 0 0 0 3 
1660.00 256 256 0 0 0 0 0 OVERTOPPING 

- - 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C523 DATE: 06-16-1993 

HEAD 
ELEV(FT) 

1650.28 

HEAD 
ERROR(FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL FLOW 
FLOW (CFS) ERROR(CFS) 

0 0 

APPENDIX A 
Hyd rau l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C523 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

HY8, Page 1 



tl> TOLERANCE (FT) = 0.010 t2> TOLERANCE ( 9 6 )  = 1.000 

2 

CURRENT DATE: 07-09-1993 FILE DATE: 06-16-1993 
CURRENT TIME: 15:23:47 FILE NAME: C523 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5.5 BY 5.5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) tF4> (ft) (ft) (fps) (ft) (fps) (ft) 

0 1650.28 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
26 1652.32 2.04 2.04 1-S2n 1.29 1.35 6.10 1.29 1.68 0.44 
52 1653.20 2.92 2.92 1-S2n 1.85 1.95 7.36 1.85 2.07 0.63 
78 1653.97 3.69 3.69 1-S2n 2.32 2.41 8.19 2.32 2.33 0.78 
104 1654.70 4.42 4.42 1-S2n 2.74 2.82 8.80 2.74 2.52 0.90 
130 1655.42 5.14 5.14 1-S2n 3.14 3.16 9.29 3.14 2.69 1.01 
156 1656.55 5.90 6.27 2-M2c 3.54 3.48 9.87 3.48 2.83 1.11 
182 1657.16 6.73 6.88 2-M2c 3.97 3.77 10.50 3.77 2.95 1.20 
208 1657.94 7.66 7.46 2-M2c 4.50 4.02 11.19 4.02 3.06 1.28 
234 1658.99 8.71 8.02 6-FFn 5.50 4.26 9.85 5.50 3.15 1.35 
260 1660.17 9.89 9.11 6-FFn 5.50 4.47 10.93 5.50 3.25 1.42 

El. inlet faceinvert 1650.28ft El. outlet invert 1649.17ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 
OUTLET STATION [FTI 

. . ~ -  

1650.28 
inn on ---.-- 

OUTLET ELEVATION ( i ~ )  1649.17 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0111 
CULVERT LENGTH ALONG SLOPE (FT) 100.01 

- - .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

Culvert 
APPENDIX A 
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CURRENT DATE: 07-09-1993 
CURRENT TIME: 15:23:47 

FILE DATE: 06-16-1993 
FILE NAME: C523 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS - - 
LEFT CHANNEL BOUNDARY 5 
RIGHT CHANNEL BOUNDARY 13 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.055 
SLOPE OF CHANNEL (FT/FT) 0.0104 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1661.17 

FILE NAME: C523 
FILE DATE: 06-16-1993 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1649.17 0.000 0.00 0.00 0.00 

ROADWAY OVERTOPPING DATA 

C u l v e r t  
APPENDIX A 
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ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH IFT) 

PAVED 
1.00 
1.00 

1660.00 

Culver t  
APPENDIX A 

Hydraulic Calculat ions f o r  Structure a t  C523 HY8, Page 4 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Fountain H i l l s  North F IS  
ENGINEER: MG 
DATE: 9/14/1993 
TIME: 10:34.28 

.............................................. 
INPUT PARAMETERS .............................................. 

Weir 

STARTING WSEL: 1659.20 
MAXIMUM WSEL: 1660.60 
STEP SIZE: 0.20 
BREADTH OF WEIR: 5.00 

APPENDIX A 
Hydraul ic  Ca lcu la t ions  f o r  S t ruc tu re  a t  C523 Weir, Page 1 



............................................... 
INPUT ELEVATIONISTATION TABLE. 
PROJECT: ~ o u n t a i n  H i l l s  ~ o r t h  F IS  
DATE: 9/14/1993 
TIME: 10:34.28 ............................................. 

POINT ----- STAT I ON ------- 

WEIR COEFFICIENT TABLE 
PROJECT: Founta in  Hills N o r t h  F I S  
DATE: 9/14/1993 
TIME: 10:34'.28 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT ----- ---- ----------- 
1 0.00 2.5000 
2 0.20 2.6333 
3 0.40 2.7667 
4 0.60 2.9000 
5 0.80 3.0022 
6 1.00 3.0111 
7 1.20 3.0200 
8 1.40 3.0289 

Weir  
APPENDIX A 
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.............................................. 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain Hills North FIS 
DATE: 9/14/1993 
TIME: 10:34.28 ............................................. 

Weir 

ELEVATION DISCHARGE (CFS) --------- --------------- 
1659.20 0.00 
1659.40 25.19 
1659.60 99.72 
1659.80 216.33 
1660.00 373.80 
1660.20 558.64 
1660.40 772.59 
1660.60 1013.66 

APPENDIX A 
Hydraulic Calculations for Structure at C523 Weir, Page 3 



1'......'......*.1........................... 
HEC-2 WATER SURFACE PRMILES 

V n r s i o n  4.6.2: Hay 1991 

- RUN DATE 09JUL93 TIHE 13:17:57 . ............................................ 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V r r s i o n  4.6.2: Hay 1 9 9 1  ..................................... 

X X XXXXXXX XXXXX 
X X X  

XXXXX 
X X X X 

X X X  X 
XXXXXXX XXXX X 

X 
XXXXX XXXXX 

X X X  X 
X X X  

X 
X X X 

X X XXXXXXX XXXXX XXXXXXX 

T I  FU*)O CONTROL DISTRICT OF IYIRICOPA CWNTY: FCOf92-04 
7 2  FOUNTAIN HILLS NORTH F I S  STUDY by GVSCE 
1 3  -. FILE: d t P ~ n s z 3 . ~ ~ ~  ,- 
TS T h i s  modal I s  used t o  d.v.lop . r a t i n g  curve Tor sulv.rt 623 
T6 D i t c h  f lw t o  s o u t h  o f  C523 1. d4v.rt.d t o  CSUI ,, 
TB Slngl .  X-s.ction Run 

D i t c h  slop. - ,006 ft l ft From 200 sr.1. m p  

J1 ICHECK INQ NINV IDIR STRT MTRIC W I ~  Q 

2 ,006 

5 2  NPROF I P W T  PRFVS XSECV XSECH FN ALLOC I B V  

1 -1 -1 

SECNO Q WSEL DEPTH VCH CRIYS EG HL SLOPE KRATIO 

53 VARIABLE COOLS FOR S W R Y  PRINTWT 

38 4 3  1 8 25 1 3 1 

Ihnn ing . .  n: Mi "  N o m l  I h x  
E a r t h  .OX5 ,022 ,030 

P.v.m.nt 0 1  ,016 ,020 
0.1.rt ,040 ,060 ,080 

V.gO... ,070 ,100 ,160 

E a r t h y  ................. 
NC ,020 ,055 .035 .I .3 

1 4  
QT I 5 0  

5 10 2 0  30  
ar 200 250 300 400 

....................................... 
U.S. AWY CORPS OF ENGINEERS 

HYOROWGIC ENGINEERING CENTER 

609 SECMO STREET. SUITE D 

DAVIS. WLIFORNlA 95616--7 . (916) 756-1104 ....................................... 

THIS RUN EXECUTED 09JUL93 13;17:57 

E E L  FQ 

CHNIM ITRACE 

SECNO DEPTH WSEL CRIWS E E L I  EG HV 
QLOB Qcn 

HL 
QRO8 ALOB ACH 

OLOSS L-EdNK ELEV 
%ME 

AROB 
VLOB VCH VRO8 XNL XNCH 

VOL W A  R-BANK ELEV 

SLOPE XLOBL XLCH 
XNR n N  

XLOBR ITRIAL 1DC 
E U l l N  SSTA 

I C M T  COWR TOPWID ENDST 

PAGE J 

APPENOIX A 
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'PROF 1 

CRITIC/\L DEPTH TO BE CULNLATED AT ALL CROSS SECTIONS 

ccnv-  .loo CEHV- ,300 
.SECNO 1.OW 
2096 W E L  m)T GIVEN. AVG OF HIX, MIN USED 

1.000 .40 1659.04 1658.94 .OO 1659.08 
5.0 2.0 3 . 0  .O 1 . 0  2 .1  
.OO 1.95 1.46 .OO .020 ,035 

,005947 0. 0. 0. 0 1 7  

1 
09JUL93 13:17:57 

7 3  Q2 

J1 ICHECK 114 NlNV I D I R  STRT METRIC HVINS Q WSEL FQ 

3 .006 

J Z N P R O F  I P W T  PRFVS XSECV XSECH FN ULLDC I Q U  CHNIH ITRACE 

2 -1 -1 

SECHO DEPTH CVSEL CRIUS WSELK EG HV HL OLOSS L - W K  ELEV 
QL08 QRO8 ALOE ACH AROB VOL TVA 

VROB ?IME 
R-BWK ELEV 

VLOB XNL XNCH XNR Y I N  E W I N  SSTA 
SLOPE X L O ~ L  XLCH XLOBR I T R l A L  IOC ICONT CORAR TOWID ENDST 

.PROF 2 

CRITICAL DEPTH TO BE CALCULRTED AT ALL CROSS SECTIONS 

ccnv-  ,100 CEHV- ,300 
*SECNO 1.000 
2096 M E L  NOT GIVEN. AVO OF HIX. MIN USED 

1.000 .54 1659.18 1659.07 .OO 1659.25 
10.0 4.5 5.5 .O 1.9 3.1 . 00 2.W 1.78 .OO ,020 ,035 

.W6026 0. 0. 0 .  0 2 1  

PAGE 5 

APPENDIX A 
Hydraulic Calculations for Structure a t  C523 HEC-2. Page 2 



'SECNO 6.000 
6.000 

10.0 
.no 

.DO5609 

PAGE 6 

T3 Q3 

J l  ICHECK INQ NINV I D I R  STRT UETUIC HVINS Q 

4 .006 

.I2 NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW 

3 -1 -1 

WSEL i Q  

CHNIM ITRACE 

PAGE 7 

SECNO DEPTH CWSEL CRIUS USELK Eb 
QL08 

nv 
QRO8 ALOE 

HL 
ACH AROB 

OLOSS L-BANK ELEV 
?lUE VLOB !K VROB XNCH XNR VOL 

XNL 
TWA R-BANK ELEV 

SLOPE XLOBL x L c n  XLOBR ITRIAL IDC YTN ELMIN SSTA 
I U W T  CORAR TOW10 ENDST 

-PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
-5ECNO 1.000 
2096 USEL NOT GIVEN. AVG OF WX. MIN USED 

1.000 .75 1659.39 1659.22 
20.0 

.OO 1659.49 
11.2 8.8 

. I 0  . 00 
.O 3.6 .OO 1658.64 . 0 0  3.12 5.3 

1.56 
.O .o 

.OO ,020 .O 1660.40 
.006036 ,035 

0. 0. 0. 0 1 6  9 
,000 ,000 1658.64 1000.00 

.OO 23.83 1023.83 

PAGE 8 

J1 ICHECK I tq NINV I D I R  STRT METRfC HVlNS y 
!&EL FQ 

5 .DO6 

J2 NPllOF IPLOT PRFVS XSECV XSECH FN ALWC IBU c w l n  ITRACE 
4 -1 -1 

PAGE 9 

SECNO DEPTH CWSEL CRIYS YSELK EG 
QLOB 

HV 
QROB ALOE 

HL 
ACH AROB 

OLOSS L-BANK ELEV 
? W E  VLOB $2 VRO8 XNL XNCH VOL TWA R-BANK ELEV 
SLOPE XLOBL XLCH XNR 

XLOBR ITRIAL 1DC 
UTN ELMIN SSTA 

ICONT CORAR TOWID LNDST 

APPENDIX A 
Hydraulic Calculations for Structure a t  C523 Channel 

HEC-2. Page 3 



CRITICIL  DEPTH TO 8E CALCULATED i T  ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
PO96 YSEL NOT GIVEN. AVG OF M X .  H I N  USED 

1.000 .87 1659.51 1659.38 .OO 1659.65 .14 .OO .OO 1658.64 
30.0 17.4 12.6 .O 4.7 7.5 .O .O .O 1660.40 
. 00 3.68 1.69 . 0 0  .020 .035 ,000 ,000 1658.64 1000.00 

.005983 0. 0. 0. 0 2 0  1 0  .OD 29.14 1029.13 

T3 '25 

J1 ICHECK I W  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

6 ,006 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN A L U K  I B Y  CHNIH ITRACE 

5 -1 -1 

SECNO DEPTH WSEL CRlWS YSELK EG HV HL OWSS L-BUIK ELEV 
QLOB 9: $2: ALOE ACH A W 8  VOL W A  R-BIWK ELEV 

$I* VWB XNL XNCH XNR YTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COPAR TOPWID ENDST 

-PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CMV- .300 
.SECNO 1.000 
2096 WSEL NOT GIVEN, AVO OF M X .  HIN USED 

1.000 .97 1659.61 1659.51 .OO 1659.78 .17 . 0 0  .OO 1658.64 
40.0 12.9 17.1 .O 5.6 9.7 .O .O .O 1660.40 . 0 0  4.09 1.77 .OO ,020 ,035 .OOO .DO0 1658.64 999.99 

,005954 0. 0. 0. 0 18 1 0  .OO 33.36 1033.35 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Structure a t  C523 

PAGE 1 0  

PAGE 11 
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PAGE 12 

HV H L  OLOSS L-BANK ELEV 
A W E  VOL N A  R-SANK ELEV 
XNR WTN E W l N  SSTA 
ICON1 CORAR T O W I D  ENDST 

13 P6 

J1 ICHECK INQ N l N V  1OIR  STRT METRIC 

7 ,008 

J2 NPROF IPLOT PRFVS XSECV XSECH F n  

6 -1 

SECNO DEPTH N S E L  CRIYZ WSELK EG 

?,ME 
QLOB QCH QR08 AL08 ACH 
VLOB VCH VROB XNL XNCH 

SLOPE XLOBL XLCH XLOQR I T R I A L  IOC 

.PROF 6 

CRIT ICAL  DEPTH TO BE CALCULATE0 AT U L  CROSS SECTlONS 

CCHV- .I00 CEHV- .lo0 
.SECNO 1.000 
2 0 4 6  W E L  NOT GIVEN, bVG OF H I X ,  M l N  USE0 

1 . 0 0 0  1.13 1659.77 1669.70 .OO 1659 .98  
60.0 13.0 27.0 .O 7.0 14 .0  

.OO 4.71 1.91 . 0 0  ,020 . 0 3 5  
.005991  0. 0. 0. 0 I1 

HVINS q 

ALLDC I B Y  

-1 

WSEL Fq 

CHNIM I T W C E  

HV H L  OLOSS L-BANK LLEV 
AROB VOL N A  
XNR 

R-BANK LLEV 
WIN ELMlN SSTA 

ICONT CORAR TOPWID ENOST 

1 3  Q7 

J1 ICHECK INQ NINV I O I R  STRT METRIC 

8 ,006 

J2 NPROF IPLOT PRFVS XSECV XEECH FN 

7 -1 

SECNO DEPTH N S E L  CRIWS WSELK EG 

?,ME 
QLOB QCH QROB ALOB ACH 
VLOB VCH V W  XNL XNCH 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC 

.PROF 7 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

PAGE Id 

PAGE I 4  

PAGE 1 5  

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for Structure a t  C523 HEC-2. Page 5 



CCHV- . l o 0  CEHV- .300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVO OF WX, MlN USE0 

1.000 1.25 1659.89 1659.84 .OO 1660.14 .25 .OO .OO 1658.64 
80 .0  42.2 37.8 .O 8.1 16. 1 .O .o .O 1660.40 

.OO 5.19 2.09 .OO ,020 ,035 ,000 .OOO 1658.64 999.98 
.006097 0. 0 .  0. 0 11 9 .OO 45.30 1045.29 

1 3  qs 

J1 ICHECK INP NlNV l O l R  STRT METRIC HVINS 9 WSEL Fa 

9 ,006 

JZ NPROF  PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITMCE 

8 -1 -1 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-8PNK ELEV 
PLOB ALOB ACH AROB VOL W A  R-BANK ELEV 
VLO8 !;! %:: XNL XNCH XNR WTN E W I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC l C m T  CORAR TOPWIO ENDST 

.PROF 8 

CRITICAL DEPTH TO 8E CALCULATED AT ALL CROSS SECTIQNS 

CCHV- . I 0 0  CEHV- ,300 
'SECNO 1 000 
2096 WSEi NOT GIVEN. AVG OF WX, MIN USED 

1.000 1.36 1660.00 1659.95 .OO 1660.28 
100.0 50.6 49.4 .O 9 . 1  2 2 . 4  

.OO 5.55 2.21 .OO ,020 .035 
.006056 0. 0. 0. 0 1 4  

PAGE 1 6  

PAGE 17 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C523 HEC-2. Page 6 



1 3  4 9  

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q 

1 0  .006 

J2 NPRW IPLOT PRFVS XSECV XSECH FN 
ALWC In, 

9 -1 -1 

PAGE 1 8  

WSEL FQ 

CHNlM ITRACE 

SECHO DEPTH W E L  CRIWS WsELK EG 
QROB ALOB HV A W  

HL 
AROB VOL 

OLOSS L-BANK ELEV 
9rm Xi $2; v ~ o n  xNL xNcH XNR 

N A  
WTN 

R-BANK ELLV 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC E W l N  SSTA l m N T  COWR TOWID EHDST 

CRITICAL DEPTH TO BE CALCUUTLO AT ALL CROSS SECTlOm 

CCHV- . l o 0  CEnV- ,300 
'SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF IUX. MIN USED 

1.000 1.46 1660.10 1660.05 
120.0 58.4 61.6 .OO 1660.40 

.O 10.0 26.6 
.30 
.o . 00 .OO 1658.64 

.OO 5.84 2 . 3 1  .OO ,020 ,035 
.o 

.ooo 
- 0  1660.40 

.006017 0. 0. 0 .  0 1 4  9 .00  54.22 1054.20 
.OOO 1658.64 999.98 

1 3  Q10 

Jl ICHECK INQ NlNV l D l R  STRT )IETRIC HVINS q WSEL FQ 
11 ,006 

JZ NPROF IPLOT PRFVS XSECV XSECH FN ALUIC IBW 
CHNlM ITPACE 

1 0  -1 -I 

SECNO DEPTH W E L  CRIWS WSELK EG 
M O B  ALOB 

HV 
ACH 

HL 
AROB 

OLOSS L-BANK €LEV 9% $2; VROB XNL XNCH 
VOL 

XNR 
N A  

WTN 
R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC E W I N  S I T 1  
lCONT CORAR TOW10 ENDST 

'PROF10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 

PAQE 1 9  

PAGE 20 

PAGE 21 

C h a n n e l  
APPENDIX A 
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'SECNO 1.000 
2096 YSEL HOT GIVEN. AVG OF (UU. WIN USED 

1.000 1.58 1660.22 1660.19 .OO 1660.56 .33 . 00 .OO 1658.64 
150.0 69.6 80.4 .O 11.1 32.5 .O .O .O 1660.40 
. 00 6.26 2.47 .OO .020 ,035 .OOO .BOO 1658.64 999.98 

.006113 0. 0. 0. 0 20 8 .OO 59.48 1059.45 

13  Q l l  

J1 ICHECK I N 4  NINV IDIR STRT WTRIC HVINS Q WSEL FQ 

12 ,006 

32 NPRW IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNlM ITRACE 

I1 -1 -1 

SECNO DEPTH WSEL CRIYS WELK EG HV HL OLOSS L-BANK ELEV 
QL00 QROB ALO8 ACH AROB VOL WA R-B#NK ELEV 

?I WE VWB $:",ROB XNL XNCH XNR WTN 
EWIN SSTA 

SLOPE XLOBL XLCn XWBR I T  IDC ICONT CORAR TOPWID ENDST 

.PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTXOWS 

CCHV- ,100 CEHV- .300 
5 E C W  1.000 
2096 USEL NO1 GIVEN. AVG OF MU, WIN USED 
3720 CRITICAL DEPTH ASSMED 

1.000 1.78 1660.42 1660.42 .OO 1660.77 
200.0 85.6 114.4 .O 12.8 43.0 

.OO 6.67 2.56 .02 ,020 ,035 
.005867 0. 0. 0. 0 12 

-SECNO 2.000 
2.000 1.1 1660.45 1660.43 .OO 1660.78 
ZOO. 0 84.0 115.9 .O 13.1 44.6 

.OO 6.41 2.60 .02 .020 ,035 
,005309 0. 0 .  0. 0 5 

PAGE 23 
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SECW DEPTH CYSEL CRIWS VJELK ES 
PLOB QROB ALOB nv 8:; ACH AROB VOL 

WL OLOSS L-BANK ELEV 
?IHE VWB VROB XNL XNCH 

TWA 
XNR WTN 

R-BANK ELEV 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ELMIN SSTA 1CONT COWR TOW10 ENOST 

PAGE 2 4  

PAGE 2 5  

T3 0 1 2  

J1 ICHECK I N 0  NIWV I D I R  STBT W T R l C  nVlNS Q 

1 3  ,006 

5 2  NPWF I P U t T  PRFVS XSECV XSECH FN ALLDC I B Y  
12 -1 -1 

USEL FQ 

CHNIM ITPACE 

SECW DEPTH CVSEL CRIWS WSELK EG 
P U B  W H  QROB ALOB HV ncn HL 

AROB VOL 
OLOSS L-BANK ELEV 

91, VWB VCH VWB XNL XNCH XNR 
TWA 

WTN 
R-BANK ELEV 

SLOPE XLOBL XLCH X L O ~ R  ITRIAL IDC ELMIN SSTA 
ICON7 COPAR TOPWID EWST 

'PROF12 

CRITICAL DEPTH TO 8E CALCUUTEO AT hLL CROSS SECTtO* 

CCHV- ,100 CEHV- ,300 
-SECNO 1.000 
2096 YSEL NOT GIVEN AVG OF Mu.  HI. USED 

1.000 1 .96  1s5o.sr 1660.54 
250.0 98.9 150.8 .3 .OO 1660.93 

14.0 
.39 

50.5 
. 00 

.7 
.OD 16SB.64 . 0 0  7.06 2.99 .36 .020 .03S 

.o 
,055 

.O 1660.40 
,005969 0. 0 .  0. 0 1 5  7 ,000 1658.64 999.97 

.OO 76.97 1076.94 

7 3  913 

J1 ICHECK INQ NlNV IOIR S I R 1  METaIC HVINS Q WSEL FQ 

I 4  ,006 

3 2  NPROF I P W T  PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 
1 3  -I -1 

1 
O9JUL93 13:17:57 

SECW DEPTH WSEL CRIWS WSELK EG 

PAGE 2 6  

PAGE 27 

PAGE 2 8  

HL OLOSS L-BANK ELEV 

APPENDIX A 
Hydraulic Calculations for Structure a t  C523 Channel 
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....................*................ 
HEC-2 WATER SURFACE PROFILES 

V-rslon 4.6.2; H.y 1991 ....... *............................. 

PAGE 31  

THIS RUN EXECUTED 09JUL93 13:18129 

NOTE- ASTERISK C * )  AT LEFT OF CMSS-SECTIOH NUI(6ER INOICATES MS-E I N  S M R I  OF ERRORS LIST 

SECNO 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
I. 000 
1.000 
1.000 
1.000 
1.000 

2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 

SECNO 

3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 
3.000 

4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 
4.000 

5.000 
5.000 

NSEL DEPTH 

.40 

.51  

.75 

.87 

.97 
1.13 
1.25 
1.36 
1.46 
1.58 
1.78 
1.90 
2.02 
2.24 

.40 

.54 

.75 

.88 

.97 
1.13 
1.25 
1.36 
1.46 
1.59 
1.81 
1.91 
2.02 
2.24 

a MEL DEPTH 

.40 

.54 

.75 

.88 

.98 
1.13 
1.26 
1.37 
1.47 
1.59 
1.82 
1.91 
2.02 
2.24 

.40 

.55 

.76 

.88 

.98 
1.14 
1.26 
1.37 
1.4T 
1.59 
1.82 
1.92 
2.03 
2.25 

. 41 

.55 

PAGE 32 

Channel 
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1 
O9JUL93 13:17:57 

SECNO a WSEL DEPTH VCH CRIYS EG .iL 10.KS KRATlO 

S W R Y  OF ERRORS M SPECIAL NOTES 

CAUTION SECNO- 1.000 PROFILE- 1 1  CRITICAL DEPTH ASSWED 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for S t r u c t u r e  a t  C 5 W  

PAGE 3 3  

PAGE 3 4  
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- 

Dam 36 Storage Volume 
Calculated from planimetered contours 



Dam 36 Stage vs. Discharge 
Principal Spillway from HY8 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 
Discharge, in cfs 
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Of !At"@&'lc 
Start At Point Nunber ...................... 

File - DAM36.DAT Page No. 2 
*I***t****t*****t****"*""*******nn**********"**~*********"**"*.*****~***"~ 

SL-,C ~t Point a h e r  . ... . ... . . . . ... .... ... 42 STA = lo+ 0.00 f l /?HZ / , I  

Inverse 42 SW 0- 0- 0.00 26.39000 41 STA = 10+26.39 Ff /-- / ' .':'. ' v  
Inverse 41 SW 0- 0- 0.00 32.13000 40 STA - 10+58.52 

Inverse 40 SW 0- 0- 0.00 101.35000 39 STA = 11+59.87 

Inverse 39 SW 0- 0- 0.00 101.25000 38 STA = 12+61.12 

Inversa 38 SW 0- 0- 0.00 99.09000 37 STA = 13+60.21 

Inverse 37 SW 0- 0- 0.00 99.25000 36 STA = 14+59.46 

Inverss 36 SW 0- 0- 0.00 97.66000 35 STA = 15+57.12 

Inverse 35 SW 0- 0- 0.00 96.65000 34 STA = 16+53.77 

Inverse 34 SW 0- 0- 0.00 103.69000 33 STA = 17+57.46 

Inverse 33 SW 0- 0- 0.00 98.78000 32 STA = 18+56.24 

Inverse 32 SW 0- 0- 0.00 99.60000 31 STA - 19+55.84 

;se 31 SW 0- 0- 0.00 102.55000 30 STA = 20t58.39 

- 
Inverse 30 SW 0- 0- 0.00 50.38000 17 STA - 21+ 8.77 &L! :: 2 , & $  

Inverse 17 SE 0- 0- 0.00 27.06000 16 S T A =  21+35.83 ZL /?&9d-'" 
,) 5 8.) , i:: 

Inverse 16 sw 0- 0- 0.00 144.58000 15 sTA - 22+80.41 EL /m:yg I w X -  ~ e ~ - / i . d n  
. - ,.- * A  i ,. .- / 

Inverse 15 SH 0- 0- 0.00 107.35000 14 STA = 23+87.76 &L / 3 .%~76~~  j 
j . : i 

inverse 14 SW 0- 0- 0.00 40.21000 13 STA - 24+27.97 fL  /ST/ , / 
, . - 



P i l e  - DAW36,DAT Page No. 3 

Start At Point N d e r  ...................... 12 STA - 10+ 0.00 

Inverse 12 SE 7-25- 5.45 14.24344 11 STA - 10+14.24 EL /my /84k,  97 

Inveree 11 SE 4-41-33.57 19.94569 8 ST& - 1013q.19 A / 1 4 9 7  02 

Inverse 8 SE 4-46-46.37 15.85720 9 S T A -  10+50.05 /&$+&+ / f j . f : / . , d - j  

Inverse 9 SE 13-41-24.71 22.25084 10 STA - 10+72.30 kL /6371?3.''6 



-Cr /- (; Zh 5 2  Start At Point Number ...................... 27 STA = lo+ 0.00 

I----rse 27 SE 31-36-30.12 178.00127 26 STA = 11+78..00 kf  / 3 < - . : +  

Inverse 26 SE 50- 4-40.98 203.72775 15 STA - 13+81.73 rg ,:; :7::.- EL 9 & + 6  .,>-:. 

Inverse 15 NE 71-46-42.17 75.30300 18 STA - 14+57.03 LFL  &8&-w-' , 5- 

Inverse 18 NE 72-20-16.01 34.92685 19 STA - 14+91.96 r l̂ /- /; f.di ( 9  

Inverse 19 SE 86-25-25.52 95.27660 20 STA - 15t87.24 .&A /dWnh- /!77+. ,:4 
Inverse 20 NE 78-34- 7.34 166.71784 21 STA - 17+53.9s L /- /:.,:;, !4 



Dan 35 RCP angl. r ight  from CL o r  d m .  

RADIAL INVERSE FROH L INE - 815e P t .  + 43 TO 33 --.--..-..-.-.---...---.---...-*..---.....--------- 



CURRENT DATE: 08-01-1994 
CURRENT TIME: 08:45:03 

FILE DATE( 8-1-94 
FILE NAME: C536 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C536 DATE: 8-1-94 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1851.88 0 0 0 0 0 0 0 0 1 
1855.05 38 38 0 0 0 0 0 0 1 
1856.40 7 6 7 6 0 0 0 0 0 0 1 
1858.27 114 114 0 0 0 0 0 0 1 
1860.67 152 152 0 0 0 0 0 0 1 
1863.70 190 190 0 0 0 0 0 0 1 
1867.64 228 228 0 0 0 0 0 0 1 
1872.38 266 266 0 0 0 0 0 0 1 
1878.39 304 304 0 0 0 0 0 0 1 
1886.89 342 342 0 0 0 0 0 0 1 
1896.85 380 372 0 0 0 0 0 8 11 
1895.00 367 367 0 0 0 0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C536 DATE: 8-1-94 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1851.88 1851.82 172.61 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR ( FT ) FLOW ( CFS ) ERROR( CFS ) ERROR 
1851.88 0.00 0 0 0.00 
1855.05 0.00 38 0 0.00 
1856.40 0.00 7 6 0 0.00 
1858.27 0.00 114 0 0.00 
1860.67 0.00 152 0 0.00 
1863.70 0.00 190 0 0.00 
1867.64 0.00 228 0 0.00 
1872.38 0.00 266 0 0.00 
1878.39 0.00 304 0 0.00 
1886.89 0.00 342 0 0.00 
1896.85 -0.00 380 0 0.01 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

2 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCP 4.00 4.00 .012 CONVENTIONAL 

CURRENT DATE: 08-01-1994 FILE DATE: 8-1-94 
CURRENT TIME: 08:45:03 FILE NAME: C536 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C536 
Dam 36 

HYB, Page 1 



PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW 
FLOW ELEV. DEPTH DEPTH TYPE 
(CfS) (ft) (ft) (ft) <F4> 

NORMAL CRITICAL OUTLET 
DEPTH DEPTH VEL. DEPTH 
(ft) (ft) (fPS) (ft) 

0.00 0.00 0.00 0.00 
4.00 1.83 3.02 4.00 
4.00 2.63 6.05 4.00 
4.00 3.22 9.07 4.00 
4.00 3.61 12.10 4.00 
4.00 4.00 15.12 4.00 
4.00 4.00 18.14 4.00 
4.00 4.00 21.17 4.00 
4.00 4.00 24.19 4.00 
4.00 4.00 27.22 4.00 
4.00 4.00 29.61 4.00 

TAILWATER 
VEL. DEPTH 
(fPS) (ft) 

0.00 0.00 
4.64 0.99 
5.49 1.27 
6.08 1.48 
6.53 1.65 

El. inlet face invert 1851.88 ft El. outlet invert 1851.82 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1851.88 
OUTLET STATION (FT) 172.61 
OUTLET ELEVATION (FT) 1851.82 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SOUARE EDGE WITH HEADWALL 
INLET DEPRESSION N ~ N E  

CURRENT DATE: 08-01-1994 
CURRENT TIME: 08:45:03 

FILE DATE: 8-1-94 
FILE NAME: C536 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: C536 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 4 
MANNING N LEFT OVER BANK 0.075 
MANNING N MAIN CHANNEL 0.050 
MANNING N RIGHT OVER BAN 0.075 
SLOPE OF CHANNEL (FT/FT) 0.0630 

CROSS-SECTION X Y 
COORD . NO. (FT) IFT) 

Culvert 

FILE DATE: 04-26-1993 

APPENDIX A 
Hydraulic Calculations for Structure at C536 

Dam 36 
EYE, Page 2 



******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE 
NUMBER 
0.000 
1.163 
1.213 
1.245 
1.267 
1.285 
1.299 
1.315 
1.330 
1.343 
1.356 

DEPTH 
(FT) 
0.00 
0.99 
1.27 
1.48 
1.65 
1.79 
1.92 
2.02 
2.12 
2.20 
2.28 

VEL. SHEAR 
(FPS) (PSF) 
0.00 0.00 
4.64 1.93 
5.49 2.48 
6.08 2.89 
6.53 3.22 
6.90 3.50 
7.22 3.74 
7.58 4.02 
7.94 4.31 
8.25 4.57 
8.57 4.84 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1-00 
OVERTOPPING CREST ELEVATION (FT) 1895.00 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C536 
Dam 36 

BYE, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 .............................................. 

PROJECT: Foun ta i n  H i l l s  No r t h  FIS 
ENGINEER: MG 
DATE: 8/24/1993 
TIME: 10:16:34 

.............................................. 
INPUT PARAMETERS 

.............................................. 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE: 
BREADTH OF WEIR: 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Foun ta i n  H i l l s  No r t h  FIS 
DATE: 8/24/1993 - - ,- , -  
TIME: 10:16.34 ............................................. 

POINT ELEVATION STATION ----- - - - - - - - - - - - - - - - - 
1 1894.67 2108.77 
2 1889.46 2135.83 
3 1888.98 2280.41 
4 1890.58 2387.76 

C536 (Dam 36) 

C536 (Dam 36) 

Weir 
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C536 
Dam 36 

WEIR, Page 1 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in H i l l s  North FIS 
DATE: 8/24/1993 
TIME: 10:16.34 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD 
----- ---- 

1 0.00 
2 0.20 
3 0.40 
4 0.60 

COEFFICIENT 

............................................. 
UNEVEN WEIR FLOW PROGRAM 

Weir 

C536 (Dam 36) 

APPENDIX A 
Hyd rau l i c  Ca lcu la t i ons  f o r  S t ruc tu re  a t  C536 WEIR, Page 2 

Dam 36 



FORTRAN VERSION 1.0 
PROJECT: Fountain Hills North FIS 
DATE: 8/24/1993 
TIME: 10:16.34 ............................................. 

Weir 

ELEVATION 
- - - - - - - - - 

1888.80 
1889.00 
1889.20 
1889.40 
1889.60 
1889.80 
1890.00 
1890.20 
1890.40 
1890.60 
1890.80 

DISCHARGE (CFS) 

C536 (Dam 36) 

APPENDIX A 
Hydrau l ic  Ca lcu la t ions  f o r  St ruc ture  a t  C536 

Dam 36 
WEIR, Page 3 
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C538 Storage Volume 
Calculated From Planimetered Contours 



C538 Stage vs Discharge 
Culvert Flow from HY8 



C538 Stage vs Discharge 
Weir Flow from Uneven Weir 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 
Discharge, in cfs 
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GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  3 - 3 
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PROJECT r-. BY Ji7 c. 
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CURRENT DATE: 07-13-1993 
CURRENT TIME: 09:22:00 

FILE DATE: 06-16-1993 
FILE NAME: C538 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 
1778.02 0 
1780.25 30 
1781.32 60 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 5.00 5.00 - 024 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

FILE: C538 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1778.02 1775.76 164.32 

DATE: 06-16-1993 

0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 2 5 
0 OVERTOPPING 

-- - -- - - - 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C538 DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR(FT) FLOW (CFS) ERROR(CFS) ERROR 

1778.02 0.00 0 0 0.00 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C538 HY8, Page 1 



<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 07-13-1993 
CURRENT TIME: 09:22:00 

FILE DATE: 06-16-1993 
FILE NAME: C538 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL, DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  tF4> (ft) (ft) (fps) ( f t )  (fps) (ft) 

E l .  i n l e t f a c e i n v e r t  1 7 7 8 . 0 2 f t  E l . o u t l e t i n v e r t  1 7 7 5 . 7 6 f t  
E l .  i n l e t  t h r 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 

INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS ' . 1 
SLOPE (V-FT/H-FT) 0.0138 
CULVERT LENGTH ALONG SLOPE (FT) 164.32 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C538 HY8, Page 2 



CURRENT DATE: 07-13-1993 
CURRENT TIME: 09:22:00 

FILE DATE: 06-16-1993 
FILE NAME: C538 

- 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 6538 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 5 
RIGHT CHANNEL BOUNDARY 6 
MANNING N LEFT OVER BANK 0.075 
MANNING N MAIN CHANNEL 0.050 
MANNING N RIGHT OVER BAN 0.075 
SLOPE OF CHANNEL (FTIFT) 0.0400 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 1000.00 1783.76 
2 1006.00 1781.76 
3 1011.00 1779.76 
4 1017.00 1777.76 
5 1022.00 1775.76 
6 1064.00 1775.76 
7 1067.00 1777.76 
8 1071 .OO 1779.76 
9 1076.00 1781.76 

10 1078.00 1783.76 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 

30.00 
60.00 

W.S.E. FROUDE 
(FT) NUMBER 

1775.76 0.000 
1776.05 0.850 
1776.19 0.909 
1776.30 0.946 
1776.40 0.973 
1776.49 0.995 
1776.58 1.013 
1776.66 1.029 
1776.73 1.042 
1776.80 1.055 
1776.87 1.065 

DEPTH VEL. SHEAR 
(PSF) 
0.00 
0.71 
1.07 
1.35 
1.61 
1.83 
2.04 
2.24 
2.42 
2.60 
2.76 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 

PAVED 
1 .oo 
1.00 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C538 HY8, Page 3 



OVERTOPPING CREST ELEVATION (FT) 1794.00 

APPENDIX A 
Hydraulic Calculations for Structure at C538 HY8, Page 4 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Founta in  Hills N o r t h  F I S  
ENGINEER: MG 
DATE: 9/14/1993 
TIME: 11: 1.34 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1787.00 
MAXIMUM WSEL : 1791.40 
STEP SIZE: 0.20 
BREADTH OF WEIR: 77.00 

We i r  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C538 Weir, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS ~~ ~~~ 

DATE: 9/14/1993 
TIME: 11: 1.34 ............................................. 

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
23 
24 
2 5 
26 
27 

ELEVATION --------- 
1797.10 
1796.70 
1797.20 
1797.20 
1797.00 
1795.00 
1793.40 
1792.60 
1792.20 
1791.70 
1788.40 
1787.10 
1788.20 
1789.80 
1789.50 
1789.70 
1790.20 
1790.40 
1789.70 
1790.30 
1790.50 
1789.90 
1790.60 
1791.40 
1790.60 
1789.60 
1796,50 

STATION - - - - - - - 
9803.20 
9811.70 
9815.50 
9815.60 
9835.50 
9846.00 
9881.50 
9898.50 
9921.60 
9929.10 
9937.30 
9956.80 
9963.70 
9974.00 
9994.00 
10000.00 
10016.80 
10028.10 
13030.60 
10040.30 
10055.40 
10070.40 
10072.50 
10088.00 
10102.80 
10128.70 
10138.70 

APPENDIX A 
Hydraulic Calculations for Structure at C538 Weir, Page 2 



WEIR COEFFICIENT TABLE 
PROJECT: Fountain H i l l s  North F IS  C538 
DATE: 9/14/1993 
TIME: 11. 1:34 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD ----- ---- COEFFICIENT ----------- 

APPENDIX A 
Hydraul ic  Ca lcu la t ions  f o r  S t ruc tu re  a t  C538 Weir, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain Hills N o r t h  F I S  
DATE: 9/14/1993 

Weir 

ELEVATION - - - - - - - - - 
1787.00 
1787.20 
1787.40 
1787.60 
1787.80 
1788.00 
1788.20 
1788.40 
1788.60 
1788.80 
1789.00 
1789.20 
1789.40 

DISCHARGE (CFS) 

APPENDIX A 
Hydraul i c  Calculations for Structure a t  C538 Weir, Page 4 





Dam 7 Storage Volume 
Calculated from planimetered contours 



Dam 7 Stage vs. Discharge 
Principal Spillway from HY8 
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GEORGE V. SABOL CONSULTING ENGINEERS, INC. 
SHEET O F  

CLIENT FLU MC WE 4/13/43 
PROJECT Fuu~lm~bJ c11U5 BY E/1IT 
SUBJECT DhM 7 FIELD 5uWcf  PROJECT NO. 35 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. 
SHEET O F  - 

CLIENT FLD MC 4/13/43 
PROJECT @~hrTb;~d C\\b5 BY fl& 
SUBJECT DAM 7 FIELD 5Uf~dF( PROJECT NO. 35 



Pila - DAM7.DAT Page No. 1 
......................................................................... 

Start At Point N d e r  ...................... 11 STA - 10+ 0.00 

Inverse 11 SW a- 0- 0.00 

Inverse 10 SW 0- 0- 0.00 

Inverse 15 SW 0- 0- 0.00 

Inverse 9 SW 0- 0- 0.00 

Inverse 8 SW 0- 0- 0.00 

Inverse 7 SW 0- 0- 0.00 

Inverse 6 SW 0- 0- 0.00 

Inverse 100 SW 0- 0- 0.00 

Inverse 5 SW 0- 0- 0.00 

Inverse 4 SW 0- 0- 0.00 

'SS 3 SW 0- 0- 0.00 

Inverse 1 SW 0- 0- 0.00 

10 STA - 10+50.50 

15 STA - 11+65.00 

9 STA - 12+79.50 

8 STA - 13+ 2.20 

7 STA - 13+55.90 

6 STA - 14+ 7.00 

100 STA = 14+31.60 

5 STA - 15+ 4.00 

4 STA - 16+ 6.10 

3 STA 5 17+ 6.50 

1 STA - 18+ 6.24 

2 STA - 19+ 2.00 

,: / 5 2- - L -7. *'A 

/9;&-3=5/- 3:, 5 .. 1 

/93-3&r',/ " " ,  - . 

9 ~ . . 5 1  

, 32. '+: 
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/ 93340 ,- 2 , ,- 
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Pile - DAH7.DAT Page No. 2 
................................... 

7 Angle R i b t  t o  RCP from d m  CL. 

RADIAL INVHLSE FBCH LINE - Bass P t .  4 13 TO Z 

Rad Inv 14 AR 69-20-28.00 98.04533 13 -159.91323 -91.74076 

Rad Inv 14 SW 69-20-28.00 98.04533 13 -159.91323 -91.74076 

Inverse 14 SW 69-20-28.00 98.04533 13 -159.91323 -91.74076 

Inverse 13 NE 69-20-28.00 98.04533 14 -125.32249 -0,00000 

Inverse 14 NE 69-20-28.01 111.98710 12 -85.81305 104.78604 

Inversa 12 SW 69-20-28.00 210.03243 13 -159.9132a -91.74076 



CURRENT DATE: 07-29-1994 
CURRENT TIME: 16:29:17 

FILE DATE: 7-29-94 
FILE NAME: C584 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C584 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) 
1884.66 

TOTAL 
0 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1884.66 1882.47 210.04 

DATE: 7-29-94 

CULVERT SHAPE MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCP 4.00 4.00 -012 CONVENTIONAL 

5 6 ROADWAY ITR 
0 0 0 1 

0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 14 13 
0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C584 DATE: 7-29-94 

HEAD HEAD TOTAL FLOW $ FLOW 
ELEV(FT) ERROR(FT ) FLOW (CFS) ERROR(CFS) ERROR 
1884.66 0.00 0 0 0.00 
1887.40 0.00 40 0 0.00 
1888.96 0.00 80 0 0.00 
1890.92 0.00 120 0 0.00 
1893.73 0.00 160 0 0.00 
1897.39 0.00 200 0 0.00 

1935.71 -0.00 400 0 0.00 

il> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

CURRENT DATE: 07-29-1994 
CURRENT TIME: 16:29:17 

FILE DATE: 7-29-94 
FILE NAME: C584 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C584 
Dam 7 

BY8, Page 1 



PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(CfS) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 

0 1884.66 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1887.40 2.74 2.74 1-S2n 1.36 1.88 10.61 1.36 4.68 0.65 
80 1888.96 4.30 4.30 5-S2n 2.01 2.70 12.30 2.05 6.01 0.93 
120 1890.92 6.26 6.26 5-S2n 2.60 3.28 13.52 2.66 6.96 1.15 
160 1893.73 9.07 9.07 5-S2n 3.32 3.70 14.24 3.36 7.71 1.34 
200 1897.39 12.73 11.16 6-FFn 4.00 4.00 15.92 4.00 8.31 1.50 

320 1914.32 29.66 25.75 6-FFn 4.00 4.00 25.46 4.00 9.76 1.94 
360 1925.15 40.49 32.10 6-FFn 4.00 4.00 28.65 4.00 10.14 2.06 
386 1935.70 51.04 36.67 6-FFn 4.00 4.00 30.73 4.00 10.49 2.18 

El. inlet face invert 1884.66 it El. outlet invert 1882.47 it 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1884.66 
OUTLET STATION (FT) 210.03 
OUTLET ELEVATION (FT) 1882.47 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0104 
CULVERT LENGTH ALONG SLOPE (FT) 210.04 

* * * a *  CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 07-29-1994 
CURRENT TIME: 16:29:17 

FILE DATE: 7-29-94 
FILE NAME: C584 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 
RIGHT CHANNEL BOUNDARY 
MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FTIFT) 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 1000.00 1890.87 

FILE 
FILE 

NAME : 
DATE: 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C584 
Dam 7 

BY8, Page 2 



******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM 
FLOW W.S.E. FROUDE DEPTH VEL. 
(CFS) (FT) NUMBER (FT) (FPS) 
0 . 0 0  1882.47 0 .000  0 . 0 0  0 . 0 0  

4 0 . 0 0  1883.12 1 .131 0 . 6 5  4 .68  
80.00 1883.40 1 .203 0 . 9 3  6 . 0 1  

120.00 1883.62 1 .246 1 .15  6 .96 

CHANNEL 

SHEAR 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 - 0 0  
CREST LENGTH (FT) 1 - 0 0  
OVERTOPPING CREST ELEVATION (FT) 1933.00 

Culvert  
APPENDIX A 

Hydraulic Calcu lat ions  for Structure a t  C584 
Dam 7 

HY8, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: MG 
DATE: 8 /24 /1993 
TIME: 10: 5.59 

.............................................. 
INPUT PARAMETERS 

STARTING WSEL: 1924.60 
MAXIMUM WSEL: 1930.00 
STEP SIZE: 0 .20  
BREADTH OF WEIR: 100.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  Hills N o r t h  F I S  
DATE: 8 /24 /1993  
TIME: 10: 5.59 

********************************************A 

W e i r  

POINT ELEVATION STATION ----- - - - - - - - - - - - - - - - - 
1 1935.37 1000.00 

C584 (Dam 71 

C584 (Dam 7)  

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C584 

Dam 7 
WEIR, Page 1 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain H i l l s  N o r t h  F I S  
DATE: 8/24/1993 
TIME: 10: 5.59 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT 
----- ---- ----------- 

1 0.00 2.5000 
2 0.20 2.5067 
3 0.40 2.5133 
4 0.60 2.5200 

C584 (Dam 7)  

Weir 
APPENDIX A 

Hydraul i c  Calculations for Structure at C584 
Dam 7 

WEIR, Page 2 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Founta in H i l l s  North FIS 
DATE: 8/24/1993 
TIME: 101 5'.59 .............................................. 

Weir 

ELEVATION DISCHARGE (CFS) 
- - - - - - - - - --------------- 

1924.60 0.00 

C584 (Dam 7) 

APPENDIX A 
Hydrau l i c  Ca lcu la t ions  f o r  S t r u c t u r e  a t  C584 

Dam 7 
WEIR, Page 3 





C586 Storage Volume 
Calculated From Planirnetered Contours 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Storage Volume, in Acre-feet 



C586 Stage vs. Discharge 
Culvert Flow from HY8 

d 20 4b 66 8b 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 
Discharge, in cfs 



C586 Stage vs Discharge 
Weir Flow from Uneven Weir 

1817.5 
0 50 100 150 200 250 300 350 400 450 500 550 600 

Discharge, in cfs 



CURRENT DATE: 07-13-1993 
CURRENT TIME: 09:22:00 

FILE DATE: 06-16-1993 
FILE NAME: C538 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

I c ~  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 1 

-- - - - - 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C538 

L 
V 

1 
2 

ELEV (FT) TOTAL 1 
1778.02 0 0 
1780.25 30 30 

DATE: 06-16-1993 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1778.02 1775.76 164.32 

6 ROADWAY ITR 
0 0 1 
0 0 1 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 5 .OO 5 .OO .024 CONVENTIONAL 

0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 2 5 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C538 DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR 

1778.02 0.00 0 0 0.00 
1780.25 0.00 3 0 0 0.00 
1781.32 0.00 60 0 0.00 
1782.29 0.00 90 0 0.00 
1783.70 0.00 120 0 0.00 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C586 HY8, Page 1 



1792.10 0.00 270 0 0.00 
1794.74 0.00 300 -0 -0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) - 1.000 

CURRENT DATE: 07-13-1993 FILE DATE: 06-16-1993 
CURRENT TIME: 09: 22:OO FILE NAME: C538 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP 
- 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f p s )  ( f t )  ( f p s )  (ft) 

0 1778.02 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
30 1780.25 2.23 2.23 1-S2n 1.43 1.52 6.44 1.43 2.58 0.29 
60 1781.32 3.30 3.30 1-S2n 2.08 2.17 7.78 2.08 3.37 0.43 
90 1782.29 4.27 4.27 1-S2n 2.62 2.68 8.62 2.62 3.95 0.54 

120 1783.70 5.26 5.68 2-M2c 3.16 3.12 9.32 3.12 4.43 0.64 
150 1784,46 6.37 6.44 2-MZc 3.74 3.51 10.19 3.51 4.84 0.73 
180 1785.72 7.70 7.29 6-FFn 5.00 3.83 9.17 5.00 5.20 0.82 
210 1787.31 9.28 9.29 6-FFn 5.00 4.10 10.70 5.00 5.52 0.90 
240 1789.56 11.17 11.54 6-FFn 5.00 4.33 12.22 5.00 5.83 0.97 
270 1792.10 13.37 14.08 6-FFn 5.00 4.55 13.75 5.00 6.11 1.04 
298 1794.73 15.71 16.71 6-FFn 5.00 4.76 15.18 5.00 6.35 1.11 

E l .  i n l e t  f ace  i n v e r t  1778.02 ft E l .  o u t l e t  i n v e r t  1775.76 ft 
E l .  i n l e t  t h r 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 

INLET STATION (FT) 
INLET ELEVATION ( i ~ )  
OUTLET STATION (FT) 
OUTLET ELEVATION IFT) 
NUMBER OF BARRELS' . 
SLOPE (V-FT/H-FT) 0.0138 
CULVERT LENGTH ALONG SLOPE (FT) 164.32 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 
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CURRENT DATE: 07-13-1993 
CURRENT TIME: 09:22:00 

FILE 
FILE 

DATE: 
NAME: 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 5 
RIGHT CHANNEL BOUNDARY 6 
MANNING N LEFT OVER BANK 0.075 
MANNING N MAIN CHANNEL 0.050 
MANNING N RIGHT OVER BAN 0.075 
SLOPE OF CHANNEL (FTJFT) 0.0400 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1783.76 
2 1006.00 1781.76 
3 1011.00 1779.76 
4 1017.00 1777.76 
5 1022.00 1775.76 
6 1064.00 1775.76 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1775.76 0.000 0.00 0.00 0.00 

FILE NAME: C538 
FILE DATE: 06-16-1993 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 

PAVED 
1.00 
1.00 

C u l v e r t  
APPENDIX A 
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OVERTOPPING CREST E L E V A T I O N  (FT) 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C586 HY8, Page 4 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Fountain H i l l s  North F I S  
ENGINEER: d t p  
DATE: 10/29/1993 
TIME: 3:49.56 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1817.40 
MAXIMUM WSEL: 1819.20 
STEP SIZE: 0.20 
BREADTH OF WEIR: 42.00 

Weir 
APPENDIX A 

Hydraul i c  Calculations for Structure at C586 Weir, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Founta in  H i l l s  No r th  FIS 
DATE: 10/29/1993 
TIME: 3:49.56 ............................................. 

POINT ELEVATION STATION ----- -- ------- - - - - - - - 
1 1820.00 1000.00 

............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in  H i l l s  No r th  FIS 
DATE: 10/29/1993 
TIME: 3:49.56 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

Weir 

HEAD COEFFICIENT 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C586 Weir, Page 2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Founta in  Hills Nor th  F IS  
DATE: 10/29/1993 
TIME: 3:49.56 ............................................. 

ELEVATION ------ --- 

Weir 

OISCHARGE (CFS) --------------- 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C586 Weir, Page 3 





Dam 6 Storage Volume 
Calculated from planimetered contours 



Dam 6 Stage vs. Discharge 
Principal Spillway from HY8 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 
Discharge, in cfs 



GE~RGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  1 2 

CLIENT f d  4 4-7- 7 3 

PROJECT A ~ ~ / 7 3 ( J  5 f zag BY /%d 
SUBJECT # d F / K L ~  50/uld€ y (560 PROJECT NO. 3 < 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. 2 2 SHEET O F  

CLIENT K C  8. n . ~ .  DATE 4-7-93 

I 
f?u&J#/d ,%ALL 5 L-. 5 /2. d . I BY 

BAN H6 F/8L& JuRYEY PROJECT NO. 3 5  I 
I 



J i l e  = DIIM6.DAT Page No. I 
**********X**.*t******************"*******"**********""***********~"***.* 

Start At Point Number ...................... 19 STA = 10+ 0.00 

Inverse 19 SW 0- 0- 0.00 

Inverse 18 SW 0- 0- 0.00 

Inverse 17 SW 0- 0- 0.00 

Inverse 16 SW 0- 0- 0.00 

Inverse 15 SW 0- 0- 0.00 

Inverse 14 SW 0- 0- 0.00 

Inverse 13 SW 0- 0- 0.00 

Invarre 12 SW 0- 0- 0.00 

Inverse 11 SW 0- 0- 0.00 

Invarse 9 SW 0- 0- 0.00 

rse 10 SW 0- 0- 0.00 

Inverse 8 SW 0- 0- 0.00 

Inverse 7 SW 0- 0- 0.00 

Inverse 100 SW 0- 0- 0.00 

Inverse 6 SW 0- 0- 0.00 

Inverse 1 SW 0- 0- 0.00 

Start At Point Number .......... 

18 STA - 
17 STA = 

16 STA - 
15 STA - 
14 STA = 

13 STA - 
12 STA - 
11 STA = 

9 STA = 

10 STA = 

8 STA = 

7 STA = 

100 STA = 

6 STA = 

1 STA = 

2 STA = 

24 STA = 

Inverse 24 NE 40-17-52.46 123.55914 23 STA = 11+23.86 

Inverse 23 NE 73-59-20.46 133.16857 17 STA - 12+57.03 

Inverse 17 SE 83-37- 1.43 45.12703 20 STA = 1 3 t  2.15 

Inverse 20 SE 77-33-35.57 49.78223 21 STA = 13+51.94 I 
Inverse 21  SE 77-41-42.23 47.45159 22 STA - 13t99.39 J 



Dam 5 Angl. R i g h t  t o  RCP l r o m  d m  CL. 

RADIAL INVERSE FRCU LlNE - Base P t .  # 2 8  TO 1 



CURRENT DATE: 08-01-1994 
CURRENT TIME: 08:29:28 

FILE DATE: 8-1-94 
FILE NAME: C560 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

- - - - - -- - 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C560 DATE: 8-1-94 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) TOTAL 
1808.61 0 
1811.33 40 
1812.89 80 
1814.85 120 
1817.67 160 
1821.32 200 
1825.73 240 
1831.10 280 

1 2 3 4 5 6 ROADWAY ITR 
0 0 0 0 0 0 0 1 
40 0 0 0 0 0 0 1 
80 0 0 0 0 0 0 1 
120 0 0 0 0 0 0 1 
160 0 0 0 0 0 0 1 
200 0 0 0 0 0 0 1 
240 0 0 0 0 0 0 1 
280 0 0 0 0 0 0 1 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(m) (FT) (FT) 

1808.61 1805.53 163.27 

1838.25 320 320 0 0 0 0 0 0 1 
1846.09 360 351 0 0 0 0 0 9 10 
1849.41 400 361 0 0 0 0 0 39 5 
1844.00 343 343 0 0 0 0 0 OVERTOPPING 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCP 4.00 4.00 .012 CONVENTIONAL 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C560 DATE: 8-1-94 

HEAD 
ELEV ( FT) 
1808.61 
1811.33 
1812.89 
1814.85 
1817.67 
1821.32 
1825.73 
1831.10 
1838.25 
1846.09 
1849.41 

HEAD TOTAL FLOW % FLOW 
ERROR(FT) FLOW ( CFS ) ERROR(CFS) ERROR 

0.00 0 0 0.00 
0.00 40 0 0.00 
0.00 80 0 0.00 
0.00 120 0 0.00 
0.00 160 0 0.00 
0.00 200 0 0.00 
0.00 240 0 0.00 
0.00 280 0 0.00 
0.00 320 0 0.00 
-0.00 360 0 0.00 
-0.01 400 0 0.03 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

CURRENT DATE: 08-01-1994 
CURRENT TIME: 08:29:28 

FILE DATE: 8-1-94 
FILE NAME: C560 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C560 
Dam 6 

HY8, Page 1 



PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 
-- - - - 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET 
FLOW ELEV. DEPTH DEPTH TXPE DEPTH DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) 

0 1808.61 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 
40 1811.33 2.72 2.72 l-S2n 1.17 1.88 12.53 1.21 
80 1812.89 4.28 4.28 5-S2n 1.69 2.70 14.65 1.79 
120 1814.85 6.24 6.24 5-S2n 2.14 3.28 16.01 2.30 
160 1817.67 9.06 9.06 5-S2n 2.58 3.70 17.19 2.78 
200 1821.32 12.71 12.71 5-S2n 3.08 4.00 18.26 3.26 
240 1825.73 17.12 13.28 6-FFn 4.00 4.00 19.10 4.00 
280 1831.10 22.49 17.74 6-FFn 4.00 4.00 22.28 4.00 
320 1838.25 29.64 22.89 6-FFn 4.00 4.00 25.46 4.00 
351 1846.08 37.47 27.30 6-FFn 4.00 4.00 27.91 4.00 
361 1849.41 40.80 28.87 6-FFn 4.00 4.00 28.72 4.00 

TAILWATER 
VEL. DEPTH 
(fPS) (ft) 

0.00 0.00 
3.66 0.65 
4.80 0.82 
5.64 0.97 
6.31 1.09 
6.90 1.20 
7.42 1.31 
7.89 1.40 
8.30 1.49 
8.69 1.58 
9.06 1.66 

El. inlet face invert 1808.61 ft El. outlet invert 1805.53 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1808.61 
OUTLET STATION (FT) 163.24 
OUTLET ELEVATION (FT) 1805.53 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0189 
CULVERT LENGTH ALONG SLOPE (FT) 163.27 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION N ~ N E  

CURRENT DATE: 08-01-1994 
CURRENT TIME: 08:29:28 

FILE DATE: 8-1-94 
FILE NAME: C560 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: C560 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 3 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.060 
SLOPE OF CHANNEL (FT/FT) 0.0500 

CROSS-SECTION X Y 
COORD . NO. 

1 
(FT) 

1000.00 
(FT) 

1812.53 
2 1014.00 1806.13 

Culvert HY8, Page 2 

FILE DATE: 04-27-1993 

APPENDIX A 
Hvdraulic Calculations for Structure at C560 - 

Dam 6 



******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 
n o w  W.S.E. FROUDE DEPTH VEL. SHEAR 
1 CFS I (FTl NUMBER (FTI (FPSI (PSFI 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FTI 
OVERTOPPING C ~ S T  ELEVATION (FT) 

GRAVEL 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C560 
Dam 6 

EYE, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: MG 
DATE: 8 /24 /1993 
TIME: 10:11.22 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 
MAXIMUM WSEL: 1839.60 
STEP SIZE: 0.20 
BREADTH OF WEIR: 133.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 8 /24 /1993  
TIME: 10:11.22 ............................................. 

POINT ELEVATION STATION 
----- - - - - - - - - - - - - - - - - 

1 1840.94 1000.00 
2 1836.25 1010.30 
3 1835.59 1151.00 
4 1835.36 1264.50 

W e i r  

C560 (Dam 6 )  

C560 (Dam 6) 

APPENDIX A 
H v d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C560 WEIR, Page 1 

7 

Dam 6 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in H i l l s  North FIS 
DATE: 8/24/1993 
TIME: 10:11.22 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD 
----- ---- COEFFICIENT 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

C560 (Dam 6) 

Weir 
APPENDIX A 

Hydrau l i c  Ca lcu la t i ons  f o r  S t ruc tu re  a t  C560 
Dam 6 

WEIR, Page 2 



PROJECT: Fountain Hills North F I S  
DATE: 8 /24 /1993 
TIME: 10:11.22 ............................................. 

Weir 

ELEVATION 
- - - - - - - - - DISCHARGE (CFS) 

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

C560 (Dam 6)  

APPENDIX A 
Hydraulic Calculations for Structure at C560 

Dam 6 
WEIR, Page 3 





Dam 11 Storage Volume 
Calculated from planirnetered contours 

75 100 125 150 175 200 225 250 275 300 325 350 
Storage Volume, in Acre-feet 



Dam 11 Stage vs. Discharge 
Principal Spillway from HY8 
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Discharge, in cfs 



GEORGE It SABOL C O N S ~ N G  ENGINEERS, INC. 
SHEET O F  - 

,,,EN, FC D PfL DATE 4/1?-/g5 
PROJECT @vbrr&lt'( ~ \ L L S  

cs7 
BY M b  

sueJEcT VAYl 11 FIELD SU@/E'( 
PROJECT NO. 35 
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SHEET O F  - 

CL,ENT fLO M L  DATE 4 /IZ /$3 
f 0 u b l 7 a l ~  1 Ola5 my Mk 

SUBJECT PAN I \  FIELD 5bR\IE? PROJECT NO. 35 
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GEORGE Vi SABOL CONSULTING ENGINEERS, INC. 
SHEET O F  - 

CLIENT FLU ML DATE 4/12 / 4 3  
PROJECT f % ~ N T & i r \ /  ~ i ~ 5  BY M h  
SUBJECT DAM / I  FI El 0 5 II~CVE \/ 

T-.-.-i-.., - , . , . . 
PROJECT NO. 35 

! 
. " "  ...... , . . - . . , ,  --- .. _ ".," . . . .- , . 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  - 

CLIENT FLD Md DATE 4/12,,"r3+ 

PROJECT F ~ I ~ ~ T L I ~  t(U5 BY MG 
SUBJECT VbM I \  FIELD ~UIZJEY PROJECT NO. 35 

.............. ............ .... . . . . . . . . . . .  . ...... ,,,~%, .". . . . . .  - 
!. 

, 
I 
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\ 
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- 0UIIl.OAT P.s. No. 1 ........*.............*......*................................ "....... 
Star t  A t  P o i n t  ~unb.7 ...................... 23 STA - 101 0.00 

22 STA - 10122.00 

IS JTA - llr43.00 

14 STA - 12+68.00 

13 STA - 12+94.00 

12 ST1 - 13+45.00 

11 STA - l4r12.00 

10 STA - lSr41.00 

9 STA - 16r35.00 

8 STA 17r32.00 

7 STA - 18r26.00 

5 STA - 19rZ3.00 

5 STA - 2&+19.00 

4 STA - 21+16.00 

3 STA - 22+29.40 



Star t  At Petnt N d . r  ...................... 18 STA - 101 0.00 ,El 

1nv.r~. 18 NE 25-38-22.64 152.83562 17 STA - 11+52.90 JL s 

1nv.r.. 17 NE 42-58- 9.00 118.95717 16 ST1 - 12+71.85 EL s 

1nv.r.. 16 NE 56-27-13.26 146.87419 15 ST1 - 14+18.73 &L = 

1nv.r~. 15 SE 82-12- 2.75 50.09112 ~9 STT - 14+68.82 ,EL = 

1nv.r.. 19 SE 67-13- 1.16 117.11220 20 STA - 15r85.96 Kf = 

1nu.r.. 20 SE 55-63-21.16 130.12612 21 STA - 17+16.09 SL ' 

W I I L  INVERSE PRCN LINE - 8.1. Pt.  1 37 TO 6 .--.-*.-.----...-.------.-.-.--.--.-**.--..-.-- 
Rad In* 37 111 $1-57-48.91 109.4M23 27 10005.41635 19890.62403 



St.* A t  Point  N d . 7  ...................... 31 STA - 101 0.00 

Inversa 31 SE 546 -  8.02 13.68620 32 STA - 10+13.59 

Ilv.rs. fi SY 14-U-39.51 18.56713 33 STA - IOt32.15 

I~Y.~s. 33 SE 1-10-38.71 27.12554 34 STA - 10159.28 



CURRENT DATE: 07-29-1994 
CURRENT TIME: 16:46:44 

FILE DATE: 7-29-94 
FILE NAUE: C578 

-- -- - 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

INLET OUTLET CULVERT 1 1 ELEV. ELEV. LENGTH SPAN RISE MANNING INLET I 
SITE DATA CULVERT SHAPE, MATERIRL, INLET 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C578 DATE: 7-29-94 

1 
1 
2 
3 
4 

ELEV (FT) TOTAL 1 
1778.97 0 0 
1781.70 40 40 
1783.26 8 0  80 

6 ROADWAY ITR 
0 0 1 

(FT) (FT) (FT) 
1778.97 1776.10 195.54 

1823.44 400 371 0 0 0 0 0 29 6 
1819.00 359 359 0 0 0 0 0 OVERTOPPING 

MATERIAL (FT) (FT) n TYPE 
1 R C P  4.00 4.00 .012 CONVENTIONAL 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C578 DATE: 7-29-94 

HEAD HEAD TOTAL FLOW % FLOW 
FLOW ( CFS ) 

0 
ERROR(CFS) ERROR 

0 0.00 

<I> TOLERANCE (FT) = 0.010 <2, TOLERANCE ( % )  = 1.000 

CURRENT DATE: 07-29-1994 FILE DATE: 7-29-94 

C u l v e r t  
AePENDIX A 

Hydraulic C a l c u l a t i o n s  f o r  s t r u c t u r e  a t  C578 
Dam 11 

EY8, Page 1 



CURRENT TIME: 16:46:44 FILE NAME: C578 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fpe) (ft) 

0 1778.97 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1781.70 2.73 2.73 1-S2n 1.25 1.88 12.03 1.25 4.68 0.67 
80 1783.26 4.29 4.29 5-S2n 1.81 2.70 13.73 1.89 6.13 0.89 
120 1785.22 6.25 6.25 5-S2n 2.31 3.28 15.05 2.43 7.18 1.07 
160 1788.03 9.06 9.06 5-SZn 2.83 3.70 16.09 2.96 8.02 1.23 
200 1791.69 12.72 12.72 5-S2n 3.57 4.00 16.92 3.57 8.75 1.37 
240 1796.10 17.13 14.25 6-FFn 4.00 4.00 19.10 4.00 9.38 1.50 
280 1801.46 22.49 18.99 6-FFn 4.00 4.00 22.28 4.00 9.96 1.62 
320 1808.62 29.65 24.46 6-FFn 4.00 4.00 25.46 4.00 10.48 1.73 
359 1819.28 40.31 30.57 6-FFn 4.00 4.00 28.61 4.00 10.96 1.83 
371 1823.44 44.47 32.47 6-FFn 4.00 4.00 29.52 4.00 11.41 1.93 

El. inlet face invert 1778.97 ft El. outlet invert 1776.10 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1778.97 
OUTLET STATION (FT) 195.52 
OUTLET ELEVATION (PT) 1776.10 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY ****************a******* 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CONCRETE 
BARREL UANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 07-29-1994 
CURRENT TIME: 16:46:44 

FILE DATE: 7-29-94 
FILE NAME: C578 

-- 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT h RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 3 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.055 
SLOPE OF CHANNEL (FT/FT) 0.0580 

CROSS-SECTION X 
COORD. NO. (FT) 

FILE NAME: C578 
FILE DATE: 04-27-1993 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C578 
Dam 11 

EYE,  Page 2 



******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1776.10 0.000 0.00 0.00 0.00 
40.00 1776.77 1.228 0.67 4.68 1.64 
80.00 1776.99 1.313 0.89 6.13 2.45 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

GRAVEL 
1-00 
1.00 

1819.00 

Culvert 
APPENDIX A 

Hvdraulic Calculations for Structure at C578 EYE, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: MG 
DATE: 8/24/1993 
TIME: 10:14.10 

.............................................. 
INPUT PARAMETERS 

STARTING WSEL: 1810.60 
MAXIMUM WSEL: 1816.00 
STEP SIZE: 0.20 
BREADTH OF WEIR: 147.00 

............................................ 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 8 /24 /1993 
TIME: 10:14.10 ............................................. 

W e i r  

POINT ELEVATION STATION ----- - - - - - - - - - ------- 

C578 (Dam 11) 

C578 (Dam 11) 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C578 WEIR, Page 1 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in  Hills N o r t h  F IS  
DATE: 8/24/1993 
TIME: 10:14.10 ............................................. 

REFERENCE: 

PO I NT HEAD ----- ---- 
1 0.00 
2 0.20 
3 0.40 
4 0.60 
5 0.80 
6 1.00 
7 1.20 
8 1.40 
9 1.60 

Weir 

COE CHART - UPPER CURVE 

COEFFICIENT 

C578 (Dam 11) 

APPENDIX A 
Hydraulic Calculations for Structure at C578 WEIR, Page  2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain H i l l s  Nor th F IS  
DATE: 8/24/1993 
TIME: 10:14.10 .............................................. 

Weir 

ELEVATION DISCHARGE (CFS) 
- - - - - - - - - --------------- 

C578 (Dam 11) 

APPENDIX A 
Hydrau l ic  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C578 WEIR, Page 3 





Dam 4 Stage vs. Discharge 
Principal SpilIway from HYS 

-8- Left (5 ft dial --K-- Right (Arch) - Total I 
dams. wb l 



Dam 4 Stage vs. Discharge 
Emergency Spillway From Uneven Weir 

2 3 4 5 6 7 10 
Discharge, in cfs 

(Thousands) 





GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  z - Y 

CLIENT F c. A. A, c. ,, 5-5-73 

PROJECT ~ u u ~ ~ ~ ~ d  &/Ad 5 A-Z. <. BY A?. c- 
suaJ~cT D x i ? ?  -9 / /& -La  g@A7L/& 8 /  PROJECT NO. 35- 

--- ,... ..~. . . , ". .- - 

, . ... , . 

.$. ;. ,.,. . , . . . ~ 

. . . 

., .. 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. 3 4 
SHEET O F  - 

CLIENT Fc 4 C5 DATE 4- 2 6- 5 3 

PROJECT Avv7& / / /LA A- d-, 5 ev &:c.  
SUBJECT 

-. .. -. 
PROJECT NO. 35 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  4 - I 
CLIENT &L E/3 DATE f0 53 

PROJECT f .  BY &2 
I 

-- -- SUBJECT 
- &my -- &A ZG/ufr. - - - PROJECT NO. 

i 



File - DAMb.DAT Pa.$. No. 1 
-+ ........................................................................ 

Star% At Point Numbex ...................... 600 STA = 18+ 5.60 

Inverse 600 SW 10-41-33.88 139.39989 609 S'NL - 19+45.00 

. Inverse 613 SE 90-31-51.96 30.65746 617 STA = 20+24.90 

Iwerra 617 SE 43-27- 5.18 59.36088 620 STA - 20+84.26 



Con dto j ;? ,  r- 6 d i d  ,C 4 kde 

dg wall r ; ? c r r s e 5 ~ & ~  

P L L  w*f/ 5lf.#S ,* R 





Film - M4.DAT Peg. No. 1 DhM L/ 
** *t.~*****.-*~**tCtt...C***~*.*..1*.*.*t*..**.****~**.*..*t...t*tt..*.**~~ 

Start At Paint Number . . . . . . . . . . . . . . . . . . . . . . 19 STA - 10+ 0.00 g L  1 7 3 7. ? 9 

Inverse 17 SW 29-47-32.91 108.P0000 1 STA - 11+92.00 17- 172;. e.3 

Inverse 14 SU 29-47-92.91 98.80800 13 ST* - 15+81.00 &L /?fl 2! 9 9 

Inverse U SU 29-47-32.91 104.00000 9 STA - 17+84.00 

Inverse 9 SW 29-47-32.91 21.60000 8 STA - 18+ 5.60 EL 1 7 f l f  14 g& 

Inverse 8 SU 4- 4-49.48 112.14647 288 STA - 19+17.75 EL 17- :L$c 

File - DM44.DAT Page No. 2 
***..***..t****cm***"""*****"****t***..*.***.*...."**~**~...*~***.******. 

4.00000 14 

7.00000 14 

Inverse 149 

Inverss 150 

Inverse 151 

Inverse 152 0.00000 153 STA - 1 



File - DM4.DAT P w e  No, 1 
*.** ...................................................................... y - ,4:0n 

S t a r s  At Point Number ...................... l 4 ?  STA - l o +  0 . 0 0  / L  6 77-02 

Inverse 

Inverse 

Inverse 

Inversa 

Inwrse 

Inverse 

Inverse 

Inverse 

Inverss 

Inverse 

Inversa 

144 STA - 
145  STA - 
146 STA - 
147 STA - 
148 STA - 
149 STA - 
150 STA - 
151 STA - 
152 STA - 
153 STA - 
154 STA - 

4 / .  vr 
78. qz 

yo. 82 

9/,7 z 



Start At Point Number ...................... 05 STA - 0+ 0.00 e 
Inverse 

1nVsrs. 

Inverse 

Inverse 

Invsrae 

Inverse 

Inverse 

Inverse 

Inveraa 

10.DOOOO 304 STA - 
13.00000 302 STA.- 

o.woao 2-- 

14.99999 2 u -  

0.ooooo -&- 

20.00000 294 SIA - 
o.ooo0o -A - 
20.00000 -A - 
0.00000 2 . T &  - 



D 4 -1. Right t o  RCP Lrom d m  CL. 

WUL INVERSE PRM LIW - Base Pt. + 204 TO 16 

Rad Inv 204 NU 60- 5-51.01 50.86429 2 1  33779.39014 25443.87887 

LAL IHVERSEPKNLINE - Bare Pt. f 203 TO 1 

Rad Inv 203 AR 90- 6-36.08 51.00099 20 33785.44250 25447.18651 

Inverse 203 SE 60- 5-51.01 54.53497 25 33732.83012 25538.67300 

Inverse 21 SE 60- 5-51.01 50.86429 204 33754.03299 25487,97186 

Invsrrs 20A SE 60- 5-51.01 54.67167 26 33726.77777 25535.36537 RXGud +IrLL@p 
Inverse 26 NU 60- 5-51.01 105.53597 2 1  33779.39014 25443.87887 60'1 Rr? w:CL l ed<  



File - OIIM4.041 Page Me. 1 
*~..*t.***t*t*.**"*"*~t****.******"***~.~".********.*****~.***..********* 

D a  4 Spillway Angla Right from Spillway t o  Dam CL. 

Inverse 288 KE 4- 4-49.48 112.14647 8 33201.26599 25171.50706 

Rad Inv 0 SU 29-47-32.91 155.20000 6 33066.59867 25094.39439 



CURRENT DATE: 07-29-1994 
CURRENT TIME: 14:49:38 

FILE DATE: 7-29-94 
FILE NAME: C599 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SITE DATA 

-- - 

SUHHARY OF CULVERT FLOWS (CFS) FILE: C599 DATE: 7-29-94 

CULVERT SHAPE, MATERIAL, INLET 

L 
V 

1 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1694.51 0 0 0 0 0 0 0 0 0 
1697.79 80 66 14 0 0 0 0 0 6 
1699.13 160 113 47 0 0 0 0 0 3 
1700.46 240 159 81 0 0 0 0 0 4 
1702.20 320 206 114 0 0 0 0 0 4 
1704.48 400 255 145 0 0 0 0 0 5 
1707.34 480 304 176 0 0 0 0 0 4 
1710.74 560 354 206 0 0 0 0 0 5 
1714.64 640 404 236 0 0 0 0 0 5 
1719.08 720 454 266 0 0 0 0 0 6 
1723.72 800 499 294 0 0 0 0 7 6 
1722 .OO 767 483 284 0 0 0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C599 DATE: 7-29-94 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1694.51 1693.24 105.54 

HEAD HEAD 
ELEV(FT) ERROR(FT) 
1694.51 0.00 
1697.79 -0.00 
1699.13 0.01 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCP 5.00 5.00 .012 CONVENTIONAL 

TOTAL FLOW 
FLOW (CFS) ERROR (CFS ) 

0 0 

% FLOW 
ERROR 

4 7  TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 07-29-1994 FILE DATE: 7-29-94 
CURRENT TIME: 14:49:38 FILE NAME: C599 

culvert 
APPENDIX A 

Evdraulic Calculations for Structure at C599 HYB, Page 1 



PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) RCP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) ( f ~ s )  (ft) 

El. inlet face invert 1694.51 ft El. outlet invert 1693.24 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1694.51 
OUTLET STATION (FT) 105.53 
OUTLET ELEVATION (FT) 1693.24 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA S w Y  ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 07-29-1994 FILE DATE: 7-29-94 
CURRENT TIME: 14:49:38 FILE NAME: C599 

PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 4.75 BY 3.166667 ) CMPA 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
now ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
tcfs) Ift) (ft) (ft) <F4> (ft) (ft) (fPs) (ft) (fPs) (ft) 

APPENDIX A 
Eydraulic Calculations for Structure at C599 

Dam 4 
m a ,  Page 2 



294 1723.72 27.16 21.49 6-FFn 3.17 3.17 24.83 3.17 7.75 1.29 

El. inlet face invert 1696.56 ft El. outlet invert 1695.10 ft 
El. inlet throat invert 0.00 ft El. inlet orest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1696.56 
OUTLET STATION (FT) 105.53 
OUTLET ELEVATION (FT) 1695.10 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0138 
CULVERT LENGTH ALONG SLOPE (FT) 105.54 

***** CULVERT DATA SUMMARY *nn***x*****nn*nnnnx**x*  
BARREL SHAPE PIPE ARCH 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL - -- .. 
INLET EDGE AN0 WALL HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 07-29-1994 FILE DATE: 7-29-94 
CURRENT TIME: 14:49:38 PILE NAME: C599 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 
MANNING N LEFT OVER BANX 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FT/FT) 

CROSS-SECTION X 
CDORD . NO. 

1 
(FT) 

1000.00 
2 1004.00 
3 1011.00 

12 1127.00 1704.82 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 
FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) 1FT) NUMBER IFTl IFPS) IPSFI 

FILE NAME: C599 
FILE DATE: 04-27-1993 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at ~ 5 9 9  
Dam 4 

Z Y B ,  Page 3 



-- 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1722.00 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C599 
Dam 4 

EYB, Page 4 



**********t*f*tl*~t************tt*t*t.******* 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

t*~f**~***lt*******tt***t******t**t***t****** 

PROJECT: Fountain Kills North FIS 
ENGINEER: MG 
DATE: 9/16/1994 
TIKE: 14:28.49 

INPUT PARAMETERS .............................................. 

ST-ING WSEL: 1714.80 
MAXIMOM WSEL: 1721.00 
STEP SIZE: 0.20 
BREADTIi OF WEIR: 25.00 

*tt******t***t.l******tt*****t*******.******* 

INPUT ELEVATION/STATION TABLE. 
PR03ECT: Fountain Hills North FIS 
DATE: 9/16/1994 
TIME: 14:28.49 

t***t******t*************~*****t*******t***** 

POINT ELEVATION STATION ----- -- ---- --- - - - - - - - 

C599 (Dam 4) 

C599 (Dam 4) 

APPENDIX A 
Hydraulic Calculations for Structure at C599 

Dam 4 
WEIR, Page 1 



............................................. 

WEIR COEFFICIENT TABLE 
PROJECT: Fountain Hills Nbrth FIS 
DATE: 9/16/1994 
TIME: 14:28.49 

******.*****.**~~*l***t***t******************* 

C599 (Dam 4) 

REFERENCE: COE CHART - UPPER CURVE 

POINT COEFFICIENT 

Weir 
APPENDIX A 

Hydraulic Calculations for Structure at C599 
Dam 4 

WEIR, Page 2 



*******C***.********t*****t**t*************** 

UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain Hills North PIS 
DATE: 9/16/1994 
TIME: 14:28.49 

*t********.tt*ttt****t**t*******tt***C*f***** 

Weir 

ELEVATION DISCHARG5 (CFS) - - - - - - - - - --------------- 
1714.80 0.00 

C599 (Dam 4) 

APPENDIX A 
Hydraulic Calculations for Structure at C599 WEIR, Pagc 2 





C600 Storage Volume 
Calculated From Planimetered Contours 

20 25 30 35 40 45 50 55 60 65 
Storage Volume, in Acre-feet 



C600 Stage vs Discharge 
Culvert Flow from HY8 

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 
Discharge, in cfs 



C600 Stage vs Discharge 
Weir Flow from Uneven Weir 

1776.0 
0 100 200 300 400 500 66X) 700 800 gM) loo0 1100 1200 1300 1400 

Discharge, in cfs 
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CURRENT DATE: 10-29-1993 
CURRENT TIME: 16:31:29 

FILE DATE: 06-16-1993 
FILE NAME: C600 

FHWA CULVERT ANALYSIS 
HY-8, VERSlON 4.0 

I SITE DATA CULVERT SHAPE, MATERIAL, INLET I 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1754.07 1750.24 146.05 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 CSP 5.00 5.00 .024 CONVENTIONAL 

- -- -- 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C600 DATE: 06-16-1993 

ELEV (FT) TOTAL 
1754.07 0 
1756.54 85 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
o o i 
0 1 7  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C600 DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR 

0.00 0 0 0.00 
0.00 85 0 0.00 
0.00 170 0 0.00 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C6OO HY8, Page 1 



- --- -- - - 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 10-29-1993 
CURRENT TIME: 16:31:29 

FILE DATE: 06-16-1993 
FILE NAME: C600 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 5 BY 5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  tF4> ( f t )  ( f t )  ( f p s )  (ft) ( f p s )  ( f t )  

E l .  i n l e t  f ace  i n v e r t  1754.07 f t  E l .  o u t l e t  i n v e r t  1750.24 ft 
E l .  i n l e t  t h r 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 

INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FTI 
NUMBER OF BARRELS ' . 2 
SLOPE (V-FT/H-FT) 0.0262 
CULVERT LENGTH ALONG SLOPE (FT) 146.05 

X**** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  fo r  S t r u c t u r e  a t  C600 HY8, Page 2 



CURRENT DATE: 10-29-1993 
CURRENT TIME: 16:31:29 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C600 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0 .055 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FTJFT) 

CROSS-SECTION X 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1760.24 
2 1003.00 1758.24 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOU W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1750.24 0.000 0 .00  0.00 0.00 

F I L E  NAME: C600 
F I L E  DATE: 06-16-1993 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C600 HYB, Page 3 



EMBANKMENT TOP WIDTH (FT) 1 . O O  
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1779.00 

APPENDIX A 
Hydraulic Calculations for Structure a t  C600 HY8, Page 4 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  ............................................. 

PROJECT: F o u n t a i n  Hills N o r t h  F I S  
ENGINEER: d t p  
DATE: 10 /29 /1993 
TIME: 3:43.43 

.............................................. 
INPUT PARAMETERS 

We i r  

STARTING WSEL: 1776.20 
MAXIMUM WSEL: 1778.60 
STEP SIZE: 0 .20  
BREADTH OF WEIR: 36 .00  

APPENDIX A 
H y d r a u l  i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C600 Wei r ,  Page i 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS 
DATE: 10/29/1993 
TIME: 3:43.43 ............................................. 

POINT ELEVATION STATION 
----- - - - - - - - - - - - - - - - - 

1 1779.46 0.00 
2 1778.50 25.00 

APPENDIX A 
Hydraulic Calculations for Structure at C600 Weir, Page 2 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain H i l l s  North F I S  
DATE: 10/29/1993 
TIME: 3:43.43 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT 
----- ---- ----------- 

Weir 
APPENDIX A 

Hydrau l ic  Ca lcu la t ions  f o r  St ructure  a t  C600 Weir, Page J 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: ~ o u n t a i n  H i l l s  N o r t h  FIS 
DATE: 10/29/1993 
TIME: 3:43.43 ............................................. 

Weir 

ELEVATION DISCHARGE (CFS) _ - - - - - - - --------------- 
1776.20 0.00 
1776.40 0.19 
1776.60 12.96 
1776.80 46.02 
1777 .OO 99.58 
1777.20 174.05 
1777.40 269.90 
1777.60 387.15 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C600 He i r ,  Page 4 





C605 Stage vs Discharge 
Weir Flow from Uneven Weir 

0 100 200 300 400 500 600 700 800 900 loo0 1100 1200 1300 1400 1500 1M)O 1700 1800 1900 2000 
Discharge, in cfs 
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C605 Storage Volume 
Calculated From Planimetered Contours 
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Storage Volume, in Acre-feet 
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C605 Stage vs Discharge 
CulvertIGrate Analysis 
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CURRENT DATE: 06-16-1993 
CURRENT TIME: 09:48:56 

FILE DATE: 06-16-1993 
FILE NAME: C605 

- - - 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 1 
1722.45 0 0 
1724.31 2 5 2 5 
1725.18 50 50 
1725.92 7 5 7 5 
1726.62 100 100 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 5.00 5.00 .024 CONVENTIONAL 

C 
U .  
L 
V 

1 
2 
3 
4 
5 
6 

FILE: C605 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1722.45 1715.23 357.57 

DATE: 06-16-1993 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 2 5 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C605 DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR 

1722.45 0.00 0 0 0.00 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C605 HY8, Page 1 



<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 06-16-1993 
CURRENT TIME: 09:48: 56 

F ILE  DATE: 06-16-1993 
F ILE  NAME: C605 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP 

OTS- HEAD- INLET OUTLET . -. - -. -- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) (ft) <F4> ( f t )  ( ft) ( f p s )  ( ft) ( f p s )  (ft) 

- - 

E l .  i n l e t  f a c e  i n v e r t  1722.45 ft E l .  o u t l e t  i n v e r t  1715.23 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  c r e s t  0.00 f t  

***** SITE DATA *A*** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1722.45 
OUTLET STATION (FT) 357.50 
OUTLET ELEVATION (FT) 1715.23 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0202 
CULVERT LENGTH ALONG SLOPE (FT) 357.57 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C605 HY8, Page 2 



CURRENT DATE: 06-16-1993 
CURRENT TIME: 09:48:56 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C605 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C605 
MAIN CHANNEL AND LT & RT OVER BANKS F I L E  DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 2 
R ~ G H T  CHANNEL~BOUNDARY 
MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FT/FT) 

CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

1000.00 1719.20 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 .00  1715.23 0.000 0.00 0.00 0.00 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1734.00 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C605 HY8, Page J 



Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C605 HY8, Page 4 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Fountain H i l l s  North F I S  
ENGINEER: d t p  
DATE: 10/20/1993 
TIME: 15:13. 8 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1730.60 
MAXIMUM WSEL: 1732.80 
STEP SIZE: 0.20 
BREADTH OF WEIR: 85.00 

Weir 
APPENDIX A 

Hydraulic Calculations for Structure at  C605 Weir, Page I 



............................................. 
INPUT ELEVATIONISTATION TABLE. 
PROJECT: ~ountain Hills North FIS 
DATE: 10/20/1993 
TIME: 15:13. 8 ............................................. 

Weir 

POINT ELEVATION STATION ----- - - - - - - - - - ------- 

APPENDIX A 
Hydraulic Calculations for Structure at C605 Weir, Page 2 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain H i l l s  North FIS 
DATE: 10/20/1993 
TIME: 15:13. 8 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD COEFFICIENT ----- ---- ----------- 

Weir 
APPENDIX A 

Hydraul i c  Ca lcu la t ions  f o r  S t r u c t u r e  a t  C605 Weir, Page 3 1 



............................................. 
UNEVEN W E I R  FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain H i l l s  North FIS 
DATE: 10/20/1993 
TIME: 15:13. 8 ............................................. 

ELEVATION --- ----- - 

Weir 

DISCHARGE (CFS) --------------- 
0.00 
1.25 

19.22 
69.69 

APPENDIX A 
Hydraulic Calculations fo r  Structure a t  C605 Weir, Page 4 





C609 Storage Volume 
Calculated From Planimetered Contours 

2 3 4 5 6 
Storage Volume, in Acre-feet 



C609 Stage vs. Discharge 
Culvert Flow from HY8 



C609 Stage vs Discharge 
Weir Flow from Uneven Weir 



CURRENT DATE: 07-13-1993 
CURRENT TIME: 08:42:07 

FILE DATE: 06-16-1993 
FILE NAME: C609 

p~ 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C609 DATE: 06-16-1993 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1694.19 0 0 0 0 0 0 0 0 1 
1695.62 11 11 0 0 0 0 0 0 1 
1696.34 22 22 0 0 0 0 0 0 1 
1697.00 33 33 0 0 0 0 0 0 1 
1697.70 44 44 0 0 0 0 0 0 1 
1698.54 55 5 5 0 0 0 0 0 0 1 
1699.63 66 66 0 0 0 0 0 0 1 
1701.22 7 7 7 7 0 0 0 0 0 0 1 
1703.04 88 88 0 0 0 0 0 0 1 
1705.03 99 99 0 0 0 0 0 0 1 
1706.78 110 108 0 0 0 0 0 2 4 
1706.00 104 104 0 0 0 0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C609 DATE: 06-16-1993 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 3 .OO 3 .OO .022 CONVENTIONAL 

- 
C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

HEAD HEAD 
ELEVI FT) ERROR( FTI 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1694.19 1692.69 76.01 

TOTAL 
FLOW (CFS) 

0 
11 
2 2 
33 
44 
55 
66 
77 
88 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C609 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

HY8, Page 1 



-- 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) - 1.000 

CURRENT DATE: 07-13-1993 
CURRENT TIME: 08:42:07 

FILE DATE: 06-16-1993 
FILE NAME: C609 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 3 BY 3 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c fs )  ( f t )  (ft) ( f t )  <F4> ( f t )  (ft) (fps) (ft) ( f ps )  (ft) 

- 

E l .  i n l e t  face  i n v e r t  1694.19 ft E l .  o u t l e t  i n v e r t  1692.69 ft 
E l .  i n l e t  t h r 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 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1694.19 
OUTLET STATION (FT) 76.00 

- -  - . 

NUMBER OF BARRELS' ' 1 
SLOPE (V-FT/H-FT) 0.0197 
CULVERT LENGTH ALONG SLOPE (FT) 76.01 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 

Hydrau l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C609 HY8, Page 2 



CURRENT DATE: 07-13-1993 
CURRENT TIME: 08:42:07 

FILE DATE: 06-16-1993 
FILE NAME: C609 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 3 
RIGHT CHANNEL BOUNDARY 6 
MANNING N LEFT OVER BANK 0.035 
MANNING N MAIN CHANNEL 0.050 
MANNING N RIGHT OVER BAN 0.035 
SLOPE OF CHANNEL (FT/FT) 0.0700 

FILE NAME: C609 
FILE DATE: 06-16-1993 

CROSS-SECTION X 
COORD. NO. (FT) 

1 1000.00 
2 1025.00 
3 1050.00 
4 1054.00 
5 1064.00 
6 1068.00 
7 1088.00 
8 1103.00 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. 
(CFS) (FT) 
0.00 1692.69 

11.00 1693.01 
22.00 1693.16 
33 .OO 1693.28 
44.00 1693.39 
55.00 1693.48 
66.00 1693.57 
77.00 1693.65 
88.00 1693.73 
99.00 1693.80 

110.00 1693.87 

FROUDE DEPTH VEL. SHEAR 
NUMBER (FT) (FPS) (PSF) 

0.000 0.00 0.00 0.00 
1.126 0.32 3.51 1.30 
1.191 0.47 4.45 1.86 
1.231 0.59 5.12 2.29 
1.259 0.70 5.65 2.66 
1.281 0.80 6.08 2.97 
1.299 0.88 6.46 3.25 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

APPENDIX A 
Hyd rau l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C609 HYB, Page 3 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

PROJECT: Fountain H i l l s  FIS N o r t h  
ENGINEER: MG 
DATE: 8/26/1993 
TIME: 13:40.36 

INPUT PARAMETERS .............................................. 

STARTING WSEL: 1731.60 
MAXIMUM WSEL: 1703.91 
STEP SIZE: 0.20 
BREADTH OF WEIR: 36.00 

APPENDIX A 
Hydraulic Calculations for Structure a t  C609 Weir, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills FIS North 
DATE: 8/26/1993 
TIME: 13:40.36 ............................................. 

Weir 

ELEVATION STATION --------- ------- 
1705.33 1000.00 
1704.22 1025.00 

APPENDIX A 
Hydraulic Calculations for Structure at C609 Weir, Page 2 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain � ills FIS North 
DATE: 8/26/1993 
TIME: 13:40.36 ............................................. 

REFERENCE: 

POINT ----- HEAD ---- 
1 0.00 
2 0,20 
3 0.40 
4 0.60 
5 0.80 
6 1 .OO 
7 1.20 
8 1.40 
9 1.60 

Weir 

COE CHART - UPPER CURVE 
COEFFICIENT 

APPENDIX A 
Hydraulic Calculations for Structure at C609 Weir, Page 3 

I 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain Hills FIS North 
DATE; 8/26/1993 
TIME: 13:40.36 ............................................. 

ELEVATION DISCHARGE (CFS) --------- --------------- 

APPENDIX A 
Hydraul i c  Calculat ions f o r  Structure a t  C609 Weir, Page 4 





C611 Stage vs Discharge 
Culvert Flow from THYSYS 

1668 
0 25 50 75 100 125 150 175 200 225 

Discharge, in cfs 
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1 
Page 1 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

S Storm d r a i n  s y s t e m  a t  C611 under P a l i s a d e s  P l a z a  
S L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
$ Q=lOcfs 
SEWER ANALYSIS 
JUNC 8 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 0 1  TYPE=JUNCT 

SEWER FREQUENCY=lOOYR 

OUT~E; S T A ~ ~ O N ~ N G  0 .00  T.W. ELEV 1663.50 B 0 1  
DSGN 001 B 04 B 03 US1673.36 051672.75 189.0 10. 0024 
DSGN 002 B 03 8 0 2  US1672.75 DS1666.87 438.0 0024 
DSGN 003 B 02 B 0 1  US1666.67 DS1665.48 122 .0  0024 
ANAL 001  B 04 B 03 1 . 0 0  60.00 0 .1  
ANAL 002 8 03 B 02 1 . 0 0  60.00 0.0 
ANAL 003 0 02 0 0 1  1 .00  60.00 
ENDATA 

Page 2 
THYSYS 

CIRC 
ClRC 
CIRC 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATlONS FOR PIPE RUNS 

U.S. 0,s .  
"TC" 

CUMULATIVE 
RUN 1.0. 1.0.  "CAM AREA "CA" "TC" SUPPLY 0 INTENSITY 

1 
Page 3 

THYSYS 
1992 

S to rm D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 

D i s c h a r g e  = 1 0  c f s  

DOS- VER 2.4.2 

27-act-199. 

FLOW 

Thysys. Page 1 



SEWER 

SEWER ANALYSlS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F.L.  F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

001 8 4 8 3 1668.36 1667.75 189 .00323 1 6 0  60 CIRC 
002 8 3 B 2 1667.75 1661.87 438 .01342 1 6 0  60 CIRC 
003 8 2 B 1 1661.87 1660.48 122 ,01139 1 6 0  60 CIRC 

1 
Page 4 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-Oct-1993 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  10  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC 

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  
BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTlONS 

1 
Page 5 

THYSYS 
1992 

RUN 

S t o r m  D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 

DOS- VER 2 .4 .2  

27-Dct-1993 

Thysys. Page 2 
D i s c h a r g e  = 10 c fs  



Page 1 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

$ Storm d r a i n  system a t  C611 under Pal isades Plaza. 
$ L ine  A i s  C619 t o  C620. 
5 L ine  B i s  C611 t o  C620. 
I 9.50cfs 
SEWER ANALYSIS 
JUNC B 04 TYPE=JUNCT 

SEWER FREQUENGY=lOOYR 

JUNC B 03 TYPE-JUNCT 
JUNC B 02 TYPE-JUNCT 
JUNC B 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.00 B 01 
DSGN 001 B 04 B 03 US1673.36 DS1672.75 189.0 50. 0024 
OSGN 002 B 03 B 02 US1672.75 051666.87 438.0 0024 
DSGN 003 B 02 B 01 US1666.87 DS1665.48 122.0 0024 
ANAL 001 B 04 B 03 1.00 60.00 0.3 
ANAL 002 B 03 B 02 1.00 60.00 0.0 
ANAL 003 B 02 B 01 1.00 60.00 0.3 
ENDATA 

CIRC 
CIRC 
CIRC 

Page 2 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. 0.5. 
RUN 1.0. I.D. 

001 B 4 B 3 
002 B 3 B 2 

Page 3 
THYSYS 

Storm Dra in  

CUMULATIVE 
OVCAM O M T C W  AREA "CA" "TC" SUPPLY 9 INTENSITY 

.OO .OO .OO .OO .OO 50.00 .OO 

.OO .OO .OO .OO .OO 50.00 .OO 

.OO .OO .OO .OO .OO 50.00 .OO 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
Hydrau l ic  Ca lcu la t i ons  f o r  S t ruc tu re  a t  C61l 

Discharge = 50 cfs 

OOS- VER 2,4.2 

27-0ct-190; 

FLOW 
50.00 
50.00 
50.00 

DDS- VER 2.4.2 

27-Oct-1993 

Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F .L .  F .L .  LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

001 B 4 B 3 1668.36 1667.75 189 ,00323 1 6 0  60 CIRC 
002 8 3 B 2 1667.75 1661.87 438 .01342 1 6 0  60 ClRC 
003 B 2 B 1 1661.87 1660.48 122 .01139 1 6 0  60 CIRC 

1 
Page 4 

THYSYS 
1992 

11:53 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-Oct-1993 

HYDRAULIC DATA 

U.S. 0.5. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I 0  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL. NOT INSUFFICIENT CAPACITY- VELOCITY I S  
BASED ON ELEVATION DF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

1 
Page 5 

THYSYS 
1992 

RUN 

002 
003 

FINISH 

Storm D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I 0  STATIONING 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  for S t r u c t u r e  at C611 

D i s c h a r g e  = 50 cfs 

OOS- VER 2.4.2 

27-Oct-1993 

I 

Thysys. Page 2 I 



1 
Page 1 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

I 

DOS- VER 2.4.2 1 I 

27-Oct-199: 

$ S to rm d r a ~ n  sys tem a t  C611 under  P a l i s a d e s  P l a z a  
S L i n e  A i s  C619 t o  C620. 
$ L i n e  8 i s  C611 t o  C620. 
$ Q=100cfs 
SEWER ANALYSIS SEWER FREQUENCY=IOOYR 
JUNC B 04 
JUNC B 03 
JUNC B 02 
JUNC B 01 
OUTLET 
DSGN 001  
DSGN 002 

TYPE=JUNCT 
STATIONING 0.00 T.W. ELEV 

CIRC 
CIRC 
CIRC DSGN 003 

ANAL 001  
ANAL 002 
ANAL 003 
ENDATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

Page 2 
THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

FLOW 
100.00 
100.00 

U.S. D.S. CUMULATIVE 
RUN I .D.  1.0. UCAU "TC" AREA "CA" "TC" SUPPLY Q INTENSITY 

001 8 4 8 3 .oo .oo .oo .oo .oo 1 0 0 . w  .OO 

002 B 3 B 2 .oo .oo .oo .oo .00 100.00 . M) 

003 0 2 6 1 .OO .OO .OO .OO .OO 100.00 .OO 

1 
Page 3 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-act-1993 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i a n s  f o r  S t r u c t u r e  a t  C611 

D i s c h a r g e  = 100 c f s  
Stom D r a i n  Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. O.S. F.L.  F . L .  LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE EELS R I S E  SPAN SHAPE 

001 B 4 B 3 1 6 6 8 . 3 6  1667 .75  1 8 9  .00323 1 60 6 0  CIRC 
0 0 2  B 3 B 2 1667 .75  1661.87 4 3 8  ,01342 1 6 0  6 0  CIRC 
003  B 2 0 1 1661 .87  1 6 6 0 . 4 8  122  , 01139  1 6 0  6 0  CIRC 

1 
Page  4 

THYSYS 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

u0S- VER 2 .4 .2  

27 -Dc t -1993  

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. P IPE  
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I <  
BASED ON ELEVATION OF HYDRAULIC GRADE L I N E  AT ODUNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBHERGED JUNCTIONS 

1 
Page 5 

THYSYS 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

5EW0008--CAPACITY OF RUN 0 0 1  I S  EXCEEDED. 
1 TEXAS DEPARTMENT OF TRANSPORTATION 
P a g e  6 

THYSYS 
1 9 9 2  

RUN 

Storm D r a i n  

STATIONING 

UPSTREAM 
JUNCTION I D  

TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

APPEHDIX A 
H y d r a u l i c  C a l c u l a t i o n s  for S t r u c t u r e  a t  C611 

D i s c h a r g e  = 100 cfs 

DOS- VER 2 .4 .2  

27-Oct -1993 

I 

DOS- VER 2 .4 .2  

27-Oct -1993 

Thysys. P a g e  2 



002 
003 

FIN ISH 

Stonn Drain 
APPENDIX A 

Hvdraulic Calculations for Structure at C611 
Discharge = 100 cfs 

Thysys. Page 3 



1 
Page 1 

THYSYS 
1992 

11:59 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

00s- VER 2.4.2 

27-Oct-1993 

$ S t o r m  d r a l n  s y s t e m  a t  C611 u n d e r  P a l i s a d e s  P laza .  
$ L i n e  A I s  C619 t o  C620. 
$ L i n e  8 i s  C611 t o  C620. 
S Q=15Ocfs 

SEWER FREQUENCY=lOOYR SEWER ANALYSIS 
JUNC 8 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B o i  
OUTLET 
OSGN 0 0 1  
OSGN 002 
DSGN 003 
ANAL 001  

TYPE=JUNCT 
STATIONING 0.00 T.W. ELEV 1664.88 
B 04 B 03 US1673.36 DS1672.75 189 .0  
B 03 B 02 US1672.75 DS1666.87 438.0 
B 02 B 0 1  US1666.87 031665.48 122.0 
8 04 B 03 1.00 60.00 0 . 9  

CIRC 
CIRC 
ClRC 

ANAL 002 0 03 B 02 1.00 60.00 0 . 1  
ANAL 003 B 0 2  B 0 1  1.00 60.00 1.6 
ENDATA 

1 
Page 2 

THYSYS 
1992 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-Oct-1993 I 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. 0 , s  CUMULATIVE 
RUN 1 .0 .  1.0. "CAM "TC" 

001  B 4 8 3 .OO .OO 
002 8 3 B 2 .OO .OO 

AREA "CA" "TC" SUPPLY Q INTENSITY FLOW 
.OO .OO .OO 150.00 .OO 150.00 
.OO .OO . O O  150.00 .OO 150.00 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

Page 3 
THYSYS 

1992 
DOS- VER 2.4.2 

27-Oct-1993 

APPENDIX A 
H v d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611  Storn D r a i n  Thysys. Page 1 

D i s c h a r g e  = 1 5 0  cfs 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U . S .  D.S. 
U.S. O.S. F .L .  F . L .  LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS R I S E  SPAN SHAPE 

0 0 1  B 4  B 3 1 6 6 8 . 3 6  1 6 6 7 . 7 5  1 8 9  . 0 0 3 2 3  1 6 0  6 0  C l R C  
0 0 2  B 3 B 2 1 6 6 7 . 7 5  1661.87  4 3 8  , 0 1 3 4 2  1 6 0  6 0  C lRC 
0 0 3  B 2  B 1 1 6 6 1 . 8 7  1 6 6 0 . 4 8  1 2 2  .01139 1 6 0  6 0  CIRC 

1 
P a g e  4  

THYSYS 
1 9 9 2  

1 1 : 5 9  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. P I P E  
RUN I D  I D  'N '  LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC 

DOS- VER 2 . 4 . 2  

27-Oct -1993 I 
t 

SEW0069--**PIPE FLOWING FULL DUE TO DOWNSTREAM CONTROL. NOT INSUFFICIENT CAPACITY- VELOCITY I S  BASED ON FULL FLOW. 
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

I 
SEWO071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL. NOT INSUFFICIENT CAPACITY- VELOCITY I S  

BASED ON ELEVATION OF HYDRAULIC GRADE L I N E  AT DOWNSTREAM ELEVATION. 
JUNCTION LOSSES MAY NEED TO BE CONSIOERED A T  SUBMERGED JUNCTIONS 

P a g e  5 
THYSYS 

1 9 9 2  

SEW0008--CAPACITY OF RUN 0 0 1  I S  EXCEEDED. 

1 
P a g e  6 

THYSYS 
1 9 9 2  

S t o n n  D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT M TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  for S t r u c t u r e  a t  C 6 1 1  
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TEXAS DEPARTMENT OF TRANSPORTATION 
r a g e  1 

THYSYS 
1992 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-Oct-1993 

$ S t o n  d r a i n  sys tem at C611 under P a l i s a d e s  P l a z a  
f L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
S 0.200cfs 
SEWER- - - - -  ANALYSIS 
JUNC B 04 TYPE=JUNCT 

SEWER FREQUENCY=lOOYR 

. .. . ~ .  - 

JUNC B 02 TYPE=JUNCT 
JUNC B 0 1  TYPE-JUNCT 
OUTLET STATIONING 0 .00  T.W. ELEV 1665.50 B 0 1  
D S G N O O ~  B 04 B 03 US1673.36 051672.75 189.0 200. 0024 
DSGN 002 B 03 B 02 US1672.75 051666.87 438.0 0024 
DSGN 003 B 02 B 0 1  US1666.07 DS1665.48 122.0 0024 

CIRC 
CIRC 
CIRC 

ANAL 001  B 04 B 03 1.00 60.00 1 . 6  
ANAL 002 B 03 B 02 1.00 60.00 0 .2  
ANAL 003 B 02 B 0 1  1.00 60.00 2 . 4  
ENOATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

.'age 2 
THYSYS 

1992 

12 :  1 

DOS- VER 2.4.2 

27-Oct-1993 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN 1.0. I . D .  "CA" "TC" AREA "CA" "TC" SUPPLY Q INTENSITY 

001 B 4 B 3 .OO .OO .OO .OO .OO 200.00 .OO 
002 B 3 B 2 .oo ' 0 0  .oo .oo .OD 200.00 .oo 
003 B 2 B 1 .OO .OO .OO .OO .OO 200. 00 .OO 

FLOW 
200.00 
200.00 
200.00 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

Page 3 
THYSYS DOS- VER 2.4.2 

27-Oct-1993 

APPENDIX A 
Hvdrau l  i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 S t o m  D r a i n  Thysys. Page 1 

D i s c h a r g e  = 200  c f s  



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F .L .  F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

001 B 4 8 3 1668.36 1667.75 189 .00323 1 60 60 ClRC 
002 B 3 B 2 1667.75 1661.87 438 ,01342 1 60 6 0  CIRC 
003 8 2 B 1 1661.87 1660.48 122 . O i l 3 9  1 60 6 0  ClRC 

1 
Page 4 

THYSYS 
1992 

12 :  1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYORAULICS SYSTEM 

THYSYS 

1 
Page 5 

THYSYS 
1992 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

SEW0008--CAPACITY OF RUN 001  I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 002 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 003 I S  EXCEEDED. 

1 
Page 6 

THYSYS 

Sto rm D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 

D i s c h a r g e  = 200 c f s  

00s- VER 2.4.2 

27-Dct-1993 

DOS- VER 2 .4 .2  1 
27-Oct-1993 

DOS- VER 2.4.2 

27-Oct-1993 

Thysys, Page 2 
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Discharge = 200 cfs 
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Page 1 
THYSYS 

1992 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

$ S to rm drain sys tem a t  C611 under P a l i s a d e s  P l a z a  
S L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
$ Q=225cfs 
SEWER ANALYSIS 
JUNC B 04 TYPE-JUNCT 
JUNC B 03 TYPESJUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 0 1  TYPE-JUNCT 

SEWER FREQUENCY-100YR 

OUTLET STATIONING 0 .00  T.W. ELEV 1665.48 B 0 1  
DSGN 001  B 0 4  B 03 US1673.36 OS1672.75 109.0 225. 0024 
OSGN 002 B 03 B 02 US1672.75 051666.87 438.0 0024 
DSGN 003 B 02 B 0 1  US1666.87 OS1665.48 122.0 0024 
ANAL 001  B 04 B 03 1 . 0 0  60.00 2.1 
ANAL 0 0 2  B (M B 02 1.00 60.00 0 . 2  
ANAL 003 B 02 B 0 1  1.00 60.00 
ENDATA 

Page 2 
THYSYS 

1992 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. 
RUN 1.0.  I .D.  " ~ C "  

I 

Page 3 
THYSYS 

1992 

S t o m  D r a i n  

CIRC 
CIRC 
CIRC 

00s- VER 2.4.2 

27-0Ct-1993 

00s- VER 2.4.2 

27-Oct-1993 

CUMULATIVE 
AREA "CA" "TC" SUPPLY 0 INTENSITY FLOW 
. O O  .OO .OO 225.00 .OO 225.00 
. O O  .OO .OO 225.00 .OO 225.00 
.OO .OO .OO 225.00 .OO 225.00 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THY SYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 

D i s c h a r g e  = 225 c f s  

DOS- VER 2.4.2 

27-Oct-1993 

Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F .L .  F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

001 B 4 B 3 1668.36 1667.75 189 ,00323 1 60 60 CIRC 
002 B 3 B 2 1667.75 1661.87 438 ,01342 1 6 0  60 CIRC 
003 B 2 B 1 1661.87 1660.48 122 ,01139 1 60 60 CIRC 

1 
Page 4 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I 0  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC 

1 
Page 5 

THYSYS 
1992 

12: 7 

SEU0008--CAPACITY OF RUN 001 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 002 I S  EXCEEDED. 
SEWOOOB--CAPACITY OF RUN 003 I S  EXCEEDED. 

1 
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THYSYS 
1992 

12: 7 

S t o n o  D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 

D i s c h a r g e  = 225 c f s  

DDS- VER 2.4.2 
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DOS- VER 2.4.2 
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DOS- VER 2.4.2 

27-Oct-1993 

Thysys. Page 2 



RUN 

FINISH 

Stonn Drain 

STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

APPUlDlX A 
Hydraulic Calculations for Structure at C611 

Discharge = 225 cfs 
Thysys, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: C611 D e t e n t i o n  B a s i n  W e i r  F l o w  
DATE: 10 /26 /1993 
TIME: 12:58.11 

.............................................. 
INPUT PARAMETERS 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE:  
BREADTH OF WEIR: 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C611 WEIR, Page 1 



............................................... 

INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS 
DATE: 10/26/1993 
TIME: 12:58.11 ............................................. 

POINT ----- 
1 
2 
3 
4 
5 
6 
7 

Weir 

ELEVATION STATION -- ------- - - - - - - - 
1690.00 1000.00 
1689.70 1000 .OO 
1688.00 1050.00 
1686.70 1100.00 
1685.50 1143.00 
1684.70 1190.00 

APPENDIX A 
Hydraulic Calculations for Structure at C611 WEIR, Page 2 



WEIR COEFFICIENT TABLE 
PROJECT: Fountain H i l l s  North F I S  
DATE: 10 /26 /1993  
TIME: 12:58.11 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT ----- ---- ----------- 

Weir 
APPENDIX A 

Hydraulic Calculations for Structure at C611 WEIR, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Founta in Hills North FIS 
DATE: 10/26/1993 
TIME: 12:58.11 ............................................. 

Weir 

ELEVATION DISCHARGE (CFS) --------------- 
0.00 
0.88 
5.04 

14.08 
29.47 
53.77 

APPENDIX A 
Hydrau l i c  Ca lcu la t ions  for St ruc tu re  a t  C611 WEIR, Page 4 





C618 Storage Volume 
Calculated from Planimetered Contours 



C618 Stage vs Discharge 
Culvert Flow form BY8 

I 1 

Discharge, in cfs 



C618 Stage vs Discharge 
Weir Flow from Uneven Weir 

0 100 200 300 400 500 600 700 800 900 lOaO 1100 1200 1300 1400 1500 1600 1700 1800 1900 
Discharge, in cfs 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  I 3 .  
MC FL-0 DATE 5/27 

I ! 
CLIENT 1 
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GEORGE V. SABOL CONSUWING ENGINEERS, INC. SHEET O F  z 3 .  

CLIENT M C F U  DATE 5/27 
PROJECT 6um1tJ C I I ~  BY W 
sUsJECr CLIWERT F~ELD SU~VEY PROJECT NO. 35 
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- CLIENT McFcD DATE 

tJT~lb.1 4 ) ~  PROJECT 6 0  BY 

PROJECT NO. 
. . . . . . . . . . . . . . . . . .  . . 
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. , . * . ,,, . . , . . , - , , ,. 



CURRENT DATE: 11-02-1993 
CURRENT TIME: 10: 22:34 

FILE DATE: 11-02-1993 
FILE NAME: C618 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

FILE: C618 DATE: 11-02-1993 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1730.44 1729.08 97.01 

6 ROADWAY ITR 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 0.75 0.75 .024 CONVENTIONAL 

ELEV (FT) TOTAL 1 
1730.44 0 0 
1730.99 1 1 
1731.23 1 1 
1732.78 2 2 
1735.18 2 2 

0 0 6 
0 1 4  
0 1 3  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C618 DATE: 11-02-1993 

HEAD HEAD TOTAL FLOW % FLOW 
FLOW (CFS) 

0 
1 

ERROR(CFS) ERROR 
0 0.00 
0 0.00 

APPENDIX A 
Hydraulic Calculations for  Structure a t  C618 Culvert HY8, Page 1 



-- -- - - - 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 11-02-1993 
CURRENT TIME: 10:22:34 

FILE DATE: 11-02-1993 
FILE NAME: C618 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( .75 BY .75 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  (ft) tF4> ( f t )  ( f t )  ( fps) ( f t )  ( fps) ( f t )  

E l .  i n l e t  f a c e  i n v e r t  1730.44 ft E l .  o u t l e t  i n v e r t  1729.08 f t  
E l .  i n l e t  t h r 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 

***** SITE DATA ***** CULVERT INVERT ******A'******* 

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1730.44 
OUTLET STATION (FT) 97.00 
OUTLET ELEVATION (FT) 1729.08 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0140 
CULVERT LENGTH ALONG SLOPE (FT) 97.01 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 0.75 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX A 

Hydraul  i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C618 HY8, Page 2 



CURRENT DATE: 11-02-1993 
CURRENT TIME: 10:22:34 

FILE DATE: 11-02-1993 
FILE NAME: C618 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS ~ ~ ~ ~- ~ -. . . ~  

LEFT CHANNEL BOUNDARY 7 
~ 

RIGHT CHANNEL BOUNDARY 
MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FTJFT) 

CROSS-SECTION X Y 
COORD. NO. (FT) IFT) 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1729.08 0.000 0.00 0.00 0.00 
0.50 1729.38 0.711 0.30 1.57 0.47 
1.00 1729.42 0.724 0.34 1.68 0.52 
1.50 1729.44 0.734 0.36 1.78 0.57 

FILE NAME: C618 
FILE DATE: 11-02-1993 

C u l v e r t  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C618 HY8, Page 3 



ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH ( F T )  . . 
CREST LENGTH (FT )  
OVERTOPPING CREST ELEVATION (FT )  

GRAVEL 
1 .oo 
1 . 0 0  

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C618 HY8, Page 4 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: Founta in  H i l l s  N o r t h  FIS 
ENGINEER: MG 
DATE: 9/14/1993 
TIME: 11:41.11 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1744.20 
MAXIMUM WSEL: 1749.09 
STEP SIZE: 0.20 
BREADTH OF WEIR: 34,20 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C618 WEIR, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Foun ta in  H i l l s  N o r t h  F IS  
DATE: 9/14/1993 
TIME: 11:41.11 ............................................. 

POINT ELEVATION STATION ----- - - - - - - - - - - - - - - - - 

............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Founta in  H i l l s  N o r t h  FIS 
DATE: 9/14/1993 
TIME: 11:41.11 ............................................. 

REFERENCE: 

POINT HEAD ----- ---- 
1 0.00 
2 0.20 
3 0.40 
4 0.60 
5 0.80 
6 1.00 
7 1.20 
8 1.40 
9 1.60 

10 1.80 
11 2.00 
12 2.20 
13 2.40 
14 2.60 
15 2.80 
16 3.00 
17 3.20 
18 3.40 
19 3.60 
20 3.80 

Weir 

COE CHART - UPPER CURVE 

COEFFICIENT 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C618 WEIR, Page 2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 . 0  
PROJECT: ~ o u n t a i n  H i l l s  N o r t h  F I S  
DATE: 9/14/1993 
T I M E :  11:41.11 ............................................. 

ELEVATION DISCHARGE (CFS) 

Weir 
APPENDIX A 

Hydraulic Calculations f o r  Structure a t  C618 WEIR, Page 3 





C619 Stage vs Discharge 
Culvert Flow from THYSYS 

1675 
0 25 50 75 100 125 150 175 200 225 250 

Discharge, in cfs 
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TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
Page 1 

THYSYS 
1992 

DOS- VER 2.4.2 

26-Oct-1993 THYSYS 

$ S to rm d r a i n  sys tem at C619 under  P a l i s a d e s  P laza .  
3 L i n e  A i s  C619 t o  C620. 
$ L i n e  B I s  C611 t o  C620. 

SEWER FREQUENCY-100YR SEWER' ANALYSIS 
JUNC A 05 TYPE-JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE-JUNCT 
JUNC A 02 TYPE-JUNCT 
JUNC A 0 1  TYPEJUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1663.50 
DSGN 004 A 05 A 0 4  US1680.39 051673.68 464.0 
DSGN 005 A 04 A 03 US1673.68 DS1672.64 72.0 

CIRC 
GIRC 

DSGN 006 A 03 A 02 US1672.64 DS1670.10 176.0 CIRC 
CIRC DSGN 007 A 02 A 01 ~ ~ 1 6 6 8 . 1 0  ~ ~ 1 6 6 6 . 1 7  i 2 6 . 5  

ANAL 004 A 05 A 04 1.00 60.00 0 . 4  
ANAL 005 A 04 A 03 1.00 60.00 0 . 0  
ANAL 006 A 03 A 02 1.00 60.00 
ANAL 007 A 02 A 0 1  2.00 36.00 
ENDATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 1 
1 

Page 2 
THYSYS 

1992 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

RUN 
004 
005 
006 
007 

U.S. 
1.0. 
A 5 
A 4 
A 3 
A 2 

D.S. 
I . D .  
A 4 
A 3 
A 2 
A 1 

"TC" 
.oo 
.QO 
.oo 
.oo 

CUMULATIVE 
"CA" "TC" 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 

AREA 
.oo 
.oo 
. 00 
.oo 

SUPPLY q 
10.00 
10.00 
10.00 
10.00 

INTENSITY 
.oo 
.oo 
.oo 
.oo 

FLOW 
10.0q 

1 
Page 3 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 1 0  c f s  
S t o r m  D r a i n  Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. 0.5. 
U.S. D.S. F.L.  F.L. LECGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 ,01446 1 60 60 CIRC 
005 A 4 A 3 1668.68 1667.64 72 ,01444 1 60 60 CIRC 
006 A 3 A 2 1667.64 1665.10 176 ,01443 1 60 60 CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 36 3 6  CIRC 

1 
Page 4 

THY SY S 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYOR. PIPE 
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

ENTRANCE CONTROLS. TOTAL HEPD AT UPSTREAM EN0 FOR RUN NO. 004 I S  1 .31  
004 A 5 A 4 ,024 .40 10.00 1677.10 1669.48 ,00005 .16  4.9* 169.6 
005 A 4 A 3 ,024 .OO 10.00 1669.48 1668.44 ,00005 .16 4.9* 169.5 
006 A 3  A 2  ,024 .00 10 .00  1668.44 1666.19 ,00005 .16  3.2' 169.5 
007 A 2 A 1 ,024 .40  10.00 1666.19 1663.86 ,00019 .23 4.1 89 .4  

SEIJOO71--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT INSUFFlCIENT CAPACITY- VELOCITY I S  
BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

Page 5 
THYSYS 

RUN 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I 0  STATIONING 

DOS- VER 2.4.2 

26-Oct-1993 

S t o m  D r a i n  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 
D i s c h a r g e  = 1 0  c f s  

Thysys, Page 2 



1 
Page 1 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

S Storm d r a i n  s v s t m  a t  C619 under P a l i s a d e s  Plaza.  
$ L i n e  A i s  ~ 6 1 5  t o  C620. 
$ L i n e  B i s  C611 t o  C620. 

SEWER ANALYSIS 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE-JUNCT 

SEWER FREQUENCY-1OOYR 

JUNC A 0 2  TYPE-JUNCT 
JUNC A 0 1  TYPE-JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.00 A 0 1  
DSGN 004 A 05 A 04 US1680.39 OS1673.68 464.0 
DSGN 005 A 04 A 03 US1673.68 OS1672.64 72 .0  
DSGN 006 A 03 A 02 US1672.64 DS1670.10 176 .0  
DSGN 007 A 02 A 0 1  US1668.10 051666.17 126.5 
ANAL 004 A 05 A 0 4  1 .00  60.00 0.9 
ANAL 005 A 04 A 03 1 . 0 0  60.00 0.0 
ANAL 006 A 0 3  A 0 2  1 . 0 0  60.00 0 .1  
ANAL 007 A 02 A 0 1  2 .00  36.00 0.8 
ENDATA 

CIRC - -  . 
CIRC 
CIRC 
CIRC 

Page 2 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

OOS- VER 2.4.2 

26-Oct-1993 

CUMULATIVE RUNOFF CALtULATIONS FOR PIPE RUNS 

U.S. D.S. 
"CA" "TC" 

CUMULATIVE 
RUN 1.0. 1.0. AREA "CA" "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 .OO .OO .OO .OO .OO 50.00 .OO 50.00 

1 
Page 3 

THYSYS 
1992 

Stann D r a i n  

TEXAS DEPARTMENT OF TRANSPDRTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 50 c f s  

DOS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. 0,s. 
U.S. D.S. F.L. F.L.  LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 .01446 1 60 6 0  CIRC 
005 A 4 A 3 1668.68 1667.64 72 ,01444 1 60 6 0  CIRC 
006 A 3 A 2 1667.64 1665.10 176 ,01443 1 60 60 CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 36 3 6  CIRC 

1 
Page 4 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. 0 . 3 .  HYDR. PIPE 
RUN I 0  I D  'N' LOSS FLOW HEAO HEAO GRAD DEPTH VELOC. CAPAC. 

ENTRANCE CONTROLS. TOTAL HEAD AT UPSTREAM END FOR RUN NO. 004 I S  2.83 
004 A 5 A 4 .024 .90  50.00 1679.12 1670.53 ,00126 .37 7.6 169.6 
005 A 4 A 3 ,024 .OO 50.00 1670.53 1669.59 ,00126 .37 7 .1 *  169.5 
006 A 3 A 2 ,024 .10 50.00 1669.59 1667.49 ,00126 .37 5.4' 169.5 
007 A 2 A 1 ,024 .80 50.00 1667.49 1664.76 .00479 .53 6.6 89 .4  

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL. NOT INSUFFICIENT CAPACITY- VELOCITY I S  
BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION. 

JUNCTIDN LOSSES MAY NLED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

1 
Page 5 

THYSYS 
1992 

9 : 2 1  

RUN 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 

OOS- VER 2.4.2 

26-Oct-1993 

S t o m  D r a i n  
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 
D ischarge  = 50 c f s  

Thysys. Page 2 



1 
Page 1 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

OOS- VER 2.4.2 

26-Oct-1993 

$ S t o n n  drain sys tem a t  C619 under  P a l i s a d e s  P l a z a .  
5 L i n e  A i s  C619 t o  C620. 
S L i n e B i s C 6 1 1 t o C 6 2 0 .  

SEWER' ANALYSIS 
JUNC A 05 TYPE-JUNCT 
JUNC A 0 4  TYPE-JUNCT 
JUNC A 03 TYPEsJUHCT 

SEWER FREQUENCY-1OOYR 

JUNC A 0 2  TYPE-JUNCT 
JUNC A 0 1  TYPE=JUNCT 
OUTLET STATIONING 0.00 T.Y. ELEV 1664.50 A 0 1  
OSGN 004 A 05 A 0 4  US1680.39 OS1673.68 464 .0  100. 0024 010 CIRC 
OSGN 005 A 04 A 03 US1673.68 051672.64 72.0 0024 010 ClRC 
DSGN 006 A 03 A 02 US1672.64 OS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 0 1  US1668.10 DS1666.17 126.5 0024 014 CIRC 
ANAL 004 A 05 A 0 4  1.00 60.00 

- 

1.3 
ANAL 005 A 04 A 03 1.00 60.00 0.0 
ANAL 006 A 03 A 02 1 . 0 0  60.00 0.1 
ANAL 007 A 02 A 0 1  2.00 36.00 
ENDATA 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

OOS- VER 2.4.2 

26-Oct-1993 

Page 2 
THYSYS 

1992 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN 1.0. 1.0. T o C ~ t n  AREA "CAT' "TC" SUPPLY Q INTENSITY "TC" 

004 A 5 A 4 .OO .OO .OO .OO .OO 100.00 .OO 
005 A 4 A 3 .OO .OO .OO .OO ,OO 100.00 . O O  
006 A 3 A 2 .00  .OO .OO .OO .OO 100.00 .OO 
007 A 2 A 1 .OO .OO .OO .OO .OO 100.00 .OO 

FLOW 
100.00 

1 
Page 3 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM DOS- VER 2.4.2 

26-Oct-1993 THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  - 100 c f s  
S to rm D r a i n  Thysys. Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. O.S.  F.L. F .L .  LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE EELS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 ,01446 1 60 60 CIRC 
005 A 4 A 3 1668.68 1667.64 72  ,01444 1 60 6 0  CIRC 
006 A 3 A 2 1667.64 1665.10 176 ,01443 1 60 60 CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 3 6  36 CIRC 

Page 4 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

ENTRANCE CONTROLS. TOTAL HEAD AT UPSTREAM END FOR RUN NO. 004 I S  4.30 
004 A 5 A 4 ,024 1.30 100.00 1680.99 1671.43 ,00503 .55 9.0' 169 .6  
005 A 4 A 3 ,024 .OO 100.00 1671.43 1670.57 ,00503 .55 8.4* 169 .5  
006 A 3 A 2 ,024 .10 100.00 1670.57 1669.58 ,00503 .55 5.4* 169.5 
007 A 2 A 1 ,024 1.00 100.00 1669.58 1666.17 ,01916 1 .00  7 . 1  89.4*** 

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL. NOT INSUFFICIENT CAPACITY- VELOCITY I S  
BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

Page 5 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEW0008--CAPACITY OF RUN 007 I S  EXCEEDED. 
1 TEXAS DEPARTMENT OF TRANSPORTATION 
Page 6 

THYSYS 
1992 

9:24 

S t o n  D r a i n  

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 100 c f s  

OOS- VER 2.4.2 

26-Oct-1993 

OOS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 2 



RUN 

004 
005 
006 
007 

FINISH 

Stom Drain 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 

APPENDIX A 
Hydraulic Calculations for Structure a t  C619 

Discharge = 100 cfs 
Thysys, Page 3 



Page 1 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

$ Storm d r a i n  sys tem a t  C619 under  P a l i s a d e s  P laza .  
$ L i n e  A i s  C619 t o  C620. 
S L i m  B i s  C611 t o  C620. 

SEWER' ANALYSIS 
JUNC A 0 5  TYPE-JUNCT 
JUNC A 0 4  TYPE=JUNCT 

SEWER FREQUENCY=lOOYR 

JUNC A 03 TYPE-JUNCl - . . . - . . . . . -~ - . 
JUNC A 02 TYPE=JUNCT 
JUNC A 0 1  TYPE-JUNCT 
OUTLET STATIONING 0 .00  T.W. ELEV 1664.80 A 01 
BSGN 004 A 05 A 04 US1680.39 051673.68 464.0 150. 0024 010 CIRC 
OSGN 005 A 04 A 03 US1673.68 051672.64 72 .0  0024 010 CIRC 
OSGN 006 A 03 A 02 US1672.64 DS1670.10 176.0 0024 010 ClRC 
OSGN 007 A 02 A 0 1  US1668.10 051666.17 126.5 
ANAL 004 A 0 5  A 0 4  1.00 60.00 0.9 
ANAL 005 A 04 A 03 1 . 0 0  60.00 0.0 
ANAL 006 A 03 A 02 1 .00  60.00 0 . 1  
ANAL 007 A 02 A 0 1  2.00 36.00 
ENDATA 

Page 2 
THYSYS 

1992 

0024 010 CIRC 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN 1.0. 1.0. "CA" AREA "CA" "TC" SUPPLY 9 INTENSITY "TC" 

004 A 5 A 4 .OO .OO 00 .OO .OO 150.00 .OO 
005 A 4 A 3 .OO .OO . O O  .OO .OO 150.00 .OO 
006 A 3 A 2 .OO .OO .OO .OO .OO 150.00 .OO 
007 A 2 A 1 .OO .OO .OO .OO .OO 150.00 .OO 

1 
Page 3 

THYSYS 
1992 

S to rm Draln 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 150 c f s  

DOS- VER 2.4.2 

26-Oct-199: 

FLOW 
150.00 

00s- VER 2.4.2 

26-Oct-1993 

Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S 
U.S.D.S. F.L. F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 ,01446 1 6 0  6 0  CIRC 
005 A 4 A 3 1668.68 1667.64 72 ,01444 1 60 60 CIRC 
006 A 3  A 2 1 6 6 7 . 6 4 1 6 6 5 . 1 0  1 7 6  ,01443 1 6 0  60 CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 3 6  3 6  CIRC 

1 
Page 4 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

SEW0069--**PIPE FLOWING FULL DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  BASED ON FULL FLOW. 
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

1 
Page 5 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEW0008--CAPACITY OF RUN 007 I S  EXCEEDED. 
1 TEXAS DEPARTMENT OF TRANSPORTATION 
Page 6 

THYSYS TEXAS HYDRAULICS SYSTEM 
1992 

S to rm D r a i n  

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 150 c f s  

DOS- VER 2.4.2 

26-Oct-1993 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 2 



RUN 

007 
FINISH 

Storm Drain 

STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraulic Calculations for Structure at C619 

Discharge = 150 cfs 
Thysys, Page 3 
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Page 1 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM DOS- VER 2.4.2 

26-Oct-1993 THYSYS 

S Storm d r a i n  sys tem a t  C619 under P a l i s a d e s  P laza .  
S L i n e  A i s  C619 t o  C620. 
S L i n e  B i s  C611 t o  C620. 
S 9-175ofs 
SEWER ANALYSIS 
JUNC A 0 5  TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 

SEWER FREQUENCY-100YR 

JUNC A 02 TYPE=JUNCT 
JUNC A 0 1  TYPE-JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.90 
DSGN 004 A 05 A 04 US1680.39 DS1673.68 464 0 CIRC 

CIRC 
CIRC 

DSGN 005 A 04 A 03 US1673.68 DS1672.64 72.0 
DSGN 006 A 03 A 02 US1672.64 DS1670.10 176.0 
DSGN 007 A 02 A 0 1  US1668.10 DS1666.17 126.5 CIRC - - 

ANAL 004 A 05 A 04 1.00 60.00 1 7  - ~ ~ ~~ ~~ ~ - . ~ . ~  
ANAL 005 A 04 A 03 1.00 60.00 
ANAL 006 A 03 A 02 1.00 60.00 
ANAL 007 A 02 A 0 1  2.00 36.00 
ENDATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Dct-1993 

i 

Page 2 
THYSYS 

1992 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. 
RUN 1.0. 1.0. wCAu uTCu 

004 A 5 A 4 .OO .OO 
005 A 4 A 3 .OO .OO 
006 A 3 A 2 .OO .OO 
007 A 2 A 1 .OO .OO 

CUMULATIVE 
AREA "CAW "TC" SUPPLY 0 INTENSITY FLOW 

1 
Page 3 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  at C619 

D i s c h a r g e  = 175 c f s  
S tonn  D r a i n  Thysys. Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. 0.5. F.L. F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 ,01446 1 60 60 ClRC 
005 A 4 A 3 1668.68 1667.64 72  .a1444 1 60 60 CIRC 
006 A 3 A 2 1667.64 1665.10 176 ,01443 1 60 60 CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 3 6  3 6  CIRC 

Page 4 
THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYOR. PIPE 
RUN I D  I 0  'N' LOSS FLOW HEAD HEAD GRAO DEPTH VELOC. CAPAC. 

1 

Page 5 
THY SY S 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEW0008--CAPACITY OF RUN 004 I S  EXCEEDED. 
SEWOOOB--CAPACITY OF RUN 005 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 006 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 007 I S  EXCEEDED. 

1 TEXAS DEPARTMENT OF TRANSPORTATION 
Page 6 

THYSYS 

Sto rm D r a i n  

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 175 c f s  

DOS- VER 2.4.2 

26-Oct-1993 

I 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys. Page 2 



RUN 

Storm Drain 

STATIONING 

UPSTREAH 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraulic Calculations for  Structure a t  C619 

Discharge = 175 c fs  
Thysys. Page 3 



TEXAS DEPARTMENT OF TRANSPORTATION 
Page 1 

THYSYS TEXAS HYDRAULICS SYSTEM 00s- VER 2.4.2 

26-Oct-1993 THYSYS 

S Storm d r a i n  system a t  C619 under P a l i s a d e s  P laza .  
S L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
$ 9-20Ocfs 
SEWER ANALYSIS 
JUNC A 05 TYPE=JUNCT 

SEWER FREQUENCY=lOOYR 

JUNC A 04 TYPE-JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
J W C  A 0 1  TYPE=JUNCT 
OUTLET 
OSGN 004 
DSGN 005 

STATIONING 0.00 T.U. ELEV 1665.50 
A 05 A 04 US1680.39 DS1673.68 464.0 
A 04 A 03 US1673.68 0S1672.64 72.0 

CIRC 
CIRC 
CIRC DSGN 006 

DSGN 007 
ANAL 004 
ANAL 005 
ANAL 006 
ANAL 007 
ENDATA 

CIRC 

1 
Page 2 

THYSYS 
1992 

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-199. 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. 0.5. CUMULATIVE 
RUN 1.0. I . D .  "(.A" "TC" AREA "CA" "TC" SUPPLY Q INTENSITY 

004 A 5 A 4 .OO . O O  .OO .OO .OO 200.00 .OO 
005 A 4 A 3 .OO .OO .OO .OO .OO 200.00 .OO 
006 A 3 A 2 .OO .OO .OO .OO .OO 200.00 .OO 
007 A 2 A 1 . O O  . O O  .OO .OO .OO 200.00 .OO 

FLOW 
200.00 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

1 
Page 3 

THYSYS 
1992 

DOS- VER 2.4.2 

26-Oct-1993 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D ischarge  = 200 c f s  
S t o m  D r a i n  Thysys. Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S.D.S. F .L .  F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 ,01446 1 6 0  60 CIRC 
005 A 4 A 3 1668.68 1667.64 72  ,01444 1 60 6 0  CIRC 
006 A 3 A 2 1667.64 1665.10 176 ,01443 1 60 6 0  CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 3 6  3 6  CIRC 

Page 4 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEH 

THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYOR. PIPE 
RUN I 0  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

1 
Page 5 

THYSYS 

SEW0008--CAPACITY OF RUN 004 I S  EXCEFDED. 
SEW0008--CAPACITY OF RUN 005 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 006 I S  EXCEEDED. 
SEWO008--CAPACITY OF RUN 007 I S  EXCEEDED. 

1 
Page 6 

THYSYS 
1992 

9:32 

S t o r m  D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  far S t r u c t u r e  a t  C619 

DOS- VER 2.4.2 

26-Oct-1993 

005- VER 2.4.2 

26-Oct-1993 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys. Page 2 
D i s c h a r g e  = 200 c f s  



RUN 

006 
007 

FINISH 

STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

Storm Drain 
APPENDIX A 

Hvdraulic Calculations for  Structure at C619 
Oischarge = 200 cfs 

Thysys. Page 3 



Page 1 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

$ S to rm d r a i n  sys tem a t  C619 under P a l ~ s a d e s  P laza .  
$ L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
$ 9=250cfs 
SEWER ANALYSIS 
JUNC A 05 TYPE-JUNCT 
JUNC A 0 4  TYPE=JUNCT 

SEWER FREqUENCY=lOOYR 

JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE-JUNCT 
JUWC A 01 TYPE=JUMCT 
OUTLET STATIONING 0.00 T.W. ELEV 1665.50 A 0 1  
DSGN 004 A 05 A 04 US1680.39 051573.68 464.0 250. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 DS1672.64 72 .0  0024 010 ClRC 
DSGN 006 A 03 A 02 US1672.64 DS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 0 1  US1668.10 DS1666.17 126.5 
ANAL 004 A 05 A 04 1.00 60.00 2.5 
ANAL 005 A 04 A 03 1 . 0 0  60.00 0.0 
ANAL 006 A 03 A 02 1.00 60.00 
ANAL 007 A 02 A 0 1  2.00 36.00 
ENDATA 

Page 2 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Dct-1993 

0024 010 ClRC 

DOS- VER 2.4.2 1 
26-Oct-1993 1 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN 1.0. 1.0. O~CAO,  UTCV AREA "CA" "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 .OO .OO . O O  .OO .OO 250.00 .00 250.00 
005 A 4 A 3 .OO .OO .OO .OD .OO 250.00 .OO 250.00 
006 A 3 A 2 .OO .OO . 00 .OO .OO 250.00 .OO 250.00 
007 A 2 A 1 .OO .OO .OO .OO .OO 250.00 .OO 250.00 

1 
Page 3 

THYSYS 
1992 

S t o m  D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D i s c h a r g e  = 250 c f s  

DOS- VER 2.4.2 

26-Oct-1993 

Thysys. Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F.L.  F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE EELS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.68 464 .01446 1 6 0  60 CIRC 
005 A 4 A 3 1668.68 1667.64 72 ,01444 1 60 60 CIRC 
006 A 3 A 2 1667.64 1665.10 176 ,01443 1 60 6 0  CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 36 3 6  CIRC 

Page 4 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

1 
Page 5 

THYSYS 

SEW0008--CAPACITY OF RUN 004 I S  EXCEEDED. 
SEWOOO8--CAPACITY OF RUN 005 I S  EXCEFDED. 
sEwo008--CAPACITY OF RUN 006 IS EXCEEDED. 
SEW0008--CAPACITY OF RUN 007 I S  EXCEEDED. 

I 

Page 6 
THYSYS 

1992 

S t o m  D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
H v d r a u l i c  C a l o u l a t i o n s  f o r  S t r u c t u r e  a t  C619 

D ischarge  = 250 c f s  

DOS- VER 2.4.2 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys. Page 2 



RUN 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 

Storm Drain 
APPENDIX A 

Hydraulic Calculatians for Structure at C619 
Discharge = 250 cfs 

Thysys. Page 3 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: C619 D e t e n t i o n  B a s i n  W e i r  F l o w  
DATE: 10 /26 /1993 
TIME: 12:32.37 

___________________---_------_---------------- 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE:  
BREADTH OF WEIR: 

APPENDIX A 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 WEIR, Page 1 



............................................ 
INPUT ELEVATIONISTATION TABLE. 
PROJECT: ~ o u n t i t i n  H i l l s  ~ o r t h  FIS 
DATE: 10/26/1993 
TIME: 12:32.37 ............................................. 

POINT ELEVATION STATION ----- - - - - - - - - - - - - - - - - 
1 1696.00 1012.00 
2 1694.00 1028.00 
3 1692.00 1056.00 
4 1692.00 1086.00 
5 1694.00 1138.00 
6 1696.00 1196.00 

WEIR COEFFICIENT TABLE 
PROJECT: Founta in  H i l l s  No r th  FIS 
DATE: 10/26/1993 
TIME: 12:32.37 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD COEFFICIENT ----- ---- ----------- 

Weir 
APPENDIX A 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C619 WEIR, Page 2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 . 0  - 

PROJECT: Fountain H i l l s  North FIS 
DATE: 10/26/1993 
TIME: 12:32.37 ............................................. 

Weir 

DISCHARGE (CFS) --------------- 

APPENDIX A 
Hydraul ic  Calculat ions f o r  St ructure  a t  C619 WEIR, Page 3 



APPENDIX B 

Flow Split Hydraulic Calculations 

C504  Flow Split Hydraulic Calculations 
C505 Flow Split Hydraulic Calculations 
C506 Flow Split Hydraulic Calculations 
C508 Flow Split Hydraulic Calculations 
C512  Flow Split Hydraulic Calculations (Stock Tank) 
C523  Flow Split Hydraulic Calculations 
C543  Flow Split Hydraulic Calculations 
C545 Flow Split Hydraulic Calculations 
C61 1 Flow Split Hydraulic Calculations 
C614  Flow Split Hydraulic Calculations 
C615 Flow Split Hydraulic Calculations 





Figure D-1 
Discharge vs Stage Curve for Flow Split at C504 

1540 1541 1542 
Stage, in feet 

- Left - Right - Total 



C504 Stage vs Discharge 
Left Channel (Culvert Flow) from HY8 

15 20 25 
Discharge, in cfs 



flowsplt. 

C504 Stage vs Discharge 
Right Channel (Ditch Flow) from HEC-2 

0 50 100 150 200 250 300 350 400 450 500 550 600 
Discharge, in cfs 



Refer to Appendix A for 
supporting calculations 





Figure D-2 
Discharge vs Stage Curve for Flow Split at C505 

- Left -Right - Total 



flowsp 

C505 Stage vs Discharge 
Right Channel (Ditch Flow) from HEC-2 



C505 Stage vs Discharge 
Left Channel (Culvert Flow) from HYS 

flow: 



CURRENT DATE: 06-18-1993 
CURRENT TIME: 20:30: 14 

FILE DATE: 06-16-1993 
FILE NAME: C505 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

-- 

I :  I SITE DATA CULVERT SHAPE, MATERIAL, INLET 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C505 DATE: 06-16-1993 

L 
V 

1 
2 

ELEV (FT) TOTAL 
1536.34 0 
1537.37 3 

6 ROADWAY ITR 
0 0 1 
0 0 1 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1536.34 1535.64 70.00 

0 0 1 
0 0 1 
0 OVERTOPPING 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 1.75 1.75 .022 CONVENTIONAL 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C505 DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR(CFS) ERROR 

1536.34 0.00 0 0 0.00 
1537.37 0.00 3 0 0.00 
1537.87 0.00 6 0 0.00 
1538.30 0.00 9 0 0.00 
1539.04 0.00 12 0 0.00 
1540.16 0.00 15 0 0.00 
1541.51 0.00 18 0 0.00 
1543.09 0.00 2 1 0 0.00 
1544.90 0.00 24 0 0.00 

C u l v e r t  
APPENDIX B 

Hydraul  i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C505 HY8, Page I 



<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 06-18-1993 
CURRENT TIME: 20:30:14 

FILE DATE: 06-16-1993 
FILE NAME: C505 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1.75 BY 1.75 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  tF4> (ft) ( f t )  ( fps) ( f t )  ( f p s )  ( f t )  

E l .  i n l e t  f ace  i n v e r t  1536.34 ft E l .  o u t l e t  i n v e r t  1535.64 ft 
E l .  i n l e t  t h r 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 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION [FT) 1536.34 

OUTLET ELEVATION ( i ~ )  
NUMBER OF BARRELS 
SLOPE (V-FTIH-FT) 
C U L V E R ~  LENGTH ALONG SLOPE (FT) 70.00 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 1.75 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

C u l v e r t  
APPENDIX B 

H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C505 HY8, Page 2 



CURRENT DATE: 06-18-1993 
CURRENT TIME: 20:30:14 

FILE DATE: 06-16-1993 
FILE NAME: C505 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: C505 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 4 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.035 
MANNING N RIGHT OVER BAN 0.060 
SLOPE OF CHANNEL (FT/FT) 0.0210 

CROSS-SECTION 
COORD. NO. 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

C u l v e r t  

FLOW 
(CFS) 
0.00 
3.00 
6.00 
9.00 

12.00 
15.00 

W.S.E .  FROUDE DEPTH VEL. SHEAR . . . - . - - . - -  

(FT) NUMBER (FT) (FPS) (PSF) 
1535.64 0.000 0.00 0.00 0.00 
1535.86 0.824 0.22 2.05 0.25 
1535.94 0.861 0.30 2.45 0.33 

APPENDIX B 
H y d r a u l i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C505 HY8, Page 3 



ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

PAVED 
1.00 
1 .oo 

1550.00 

Culvert 
APPENDIX B 

Hydraulic Calculations for Structure at C505 HY8, Page 4 



1....................*.,...."................ 
" HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.6.2: b y  1991 * 

. RUNDaTE 22JUN93 TIME 19:05:53 . 

.......................... *....,.......-.... 

.....,....*.*......................-- 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; Hay 1991 ... "............'......*........"..*. 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX x XXXXX xxxxx  
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

T I  FLCW CONTWL DISTRICT OF WRICOPA COUNTY: FCDISZ-04 
1 2  FWNTAIN HILLS WRTH F I S  STUDY by GVSCE 
1 3  FILE: d t P ~ ~ ~ o ~ .  IHZ 

T h i s  medal i s  used t o  dmvelop a r a t i n g  ouru. f o r  s u l v a r t  506 
D i t c h  f l o w  t o  i eu th  o f  C505 i s  d i v e r t a d  t o  C606 

T, 
Ta S i n g l a  X-S.stion Run 

D i t c h  slop. - ,020 f t l l t  F w m  200 15.1. map 

J l  ICHECK I W  NINV fDIR STRT METRIC IiVINS Q 

2 ,020 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

I -1 -1 

SEW0 Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KWTIO 

53 VARIABLE CODES FOR S U W R Y  PRINTOUT 

3 8  43 1 8 26 2 3 

h n n i n g ' .  n: M i n  Normal Mar 
E a r t h  ,015 ,022 ,030 

Pav.m.nt .013 ,016 ,020 
Das.rt ,040 ,060 ,080 

V.g D... ,070 ,100 -160 

E a r t h y  
..rth d...Pt d...rt 

NC ,020 ,065 ,035 
QT 1 4  5 10 
QT 250 300 400 

....*. "...*.*........".........*..*..,. 
U.S. APNV CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

* 609 SECOtiD STREET. SUITE D 

DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 ........ ".........**.........*......... 

THIS RUN EXECUTED 22JUN93 19:06:53 

WSEL FQ 

CHNIM ITPACE 

1 
22JUN93 19:05:53 PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB ::; QROB ALOB ACH AROB VOL TWA 5-BANK ELEV 

?IHE v u n  W o n  xN L xNcH xNR wTN ELMIN s s ~ A  
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 3 

APPENDIX B 
Hydraulic Calculations f o r  Structure at C505 



.PROF 1 

CRITICAL DEPTH TO BE CALCULATEO AT ALL CWSS SECTIONS 

CCHV- . lWCEHV-  ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF IUX, MIN USED 

1.000 . 6 1  1539.38 1539.34 .OO 1539.49 .I1 
5.0 .O 5.0 .O .O 1.9 .O . 0 0  . 00 2.67 . W  ,000 ,035 ,000 

,019890 0. 0. 0. 0 1 4  13 

'SECNO 4.000 
4.000 .53 1539.40 1539.34 

5.0 .O 5.0 .O 
.OO .OO 2.50 . 0 0  

,016762 0. 0 .  0. 

.SECNO 5.OW 
5. ooa .64 1539.41 1539.34 

5 . 0  .O 5.0 .O 
.OO .OO 2.43 .OO 

,015482 0 .  0. 0. 

1 3  9 2  

4 1  ICHECK I N 9  NINV l D I R  STRT METRIC HVINS 9 WSEL F q  

3 ,020 

42 NPRQF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

2 -1 -1 

SECNO DEPTH MEL CRIWS WSELK EG n v  HL OLOSS L-BANI ELEV 

?,ME 
9L08 9CH QROB ALOB ACH AROB VOL W A  R-BAN< ELEV 
VLOB vcn VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBC XLCH XLOBR ITRIAL IOC ICON1 CORAR TOWID ENOST 

.PROF 2 

CRITICAL DEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
2096 USEL M T  GIVEN. AVG OF MAX. MIN USED 

1.000 .79 1539.56 1539.52 .OO 1539.71 .16 . 00 .OO 1539.77 
10.0 .O 10.0 .O .O 3 . 1  .O .O .O 1542.00 

.OO . 00 3.18 .OR ,000 ,035 ,000 ,000 1538.77 1022.86 
,020439 0 .  0. 0 .  0 22  1 4  .OO 8 .00  1030.86 

PAGE 4 

PAGE 5 

APPENOlX B 
Hydraulic C a l c u l a t i o n s  f o r  Structure at  C505 



T3 9 3  

J1 ICHECK 1NU NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

4 ,020 

5 2 N P R O F  l P W T  PRFVS XSECV XSECH FN ALWC IBW CHNIM ITUACE 

3 -1 -1 

SECNO DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK E L 0  
QL08 QROB ALOQ ACH AROB VOL W A  R-BANK ELEV 

%ME vwn 9:; vuoB XNL xNcH XNR wTN ELMIN SSTA 

SWPE XLOBL XLCH XLO8R T R I A L  IDC ICONT COME TOPWID ENDST 

.PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- -300 
.SECNO 1.000 
2096 WSEL tWT GIVEN. AVG OF U4X. MIN USED 

1.000 1.02 1539.79 1539.76 .OO 1540.01 .22 . 00 .00 1539.77 

20.0 .o 20.0 .o .O 5.3 .o .O .O 1542.00 
.OO .11 3.79 . 0 0  .020 ,035 ,000 ,000 1538.77 1021.83 

,020036 0. 0. 0. 0 1 2  1 4  .OO 10.47 1032.30 

73  Q4 

J 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q 

5 ,020 

JZNPROF IPLOT PRFVS XSECV XSECH FN A L L M  IBW 

4 -1 -1 

PAGE 6 

PAGE 7 

PAGE 8 

WSEL FQ 

CHNIM ITWCE 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9::: t!% ALOB ACH AROB VOL W A  R-BANK ELEV 

?IM VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 1CMT CORAR TOPWID ENDST 

'PROF 4 

Channel 
APPENDIX B 

Hydraulic Calculations for Structure a t  C505 

PAGE 9 



CRITIC4L DEPTH TO BE CALCULATED AT ALL CR-S SECTIONS 

:::Oi:, , &?0 CEHV- ,300 --".- A,""" 

2096 WSEL NOT GIVEN. AVG OF PAX, MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.31 1540.08 1540.08 .OO 1540.39 
40.0 1.4 38.6 .O .5 8.5 . 0 0  2.90 4.53 .OD ,020 ,035 

.OO .DO 1539.77 
.O .O 1542.00 

.OOO 1538.77 1018.92 
.OO 15.18 1034.10 

. 0 0  .OO 1539 77 
.O .O 1542.00 

,000 1538.77 1018.67 
00  15.58 1034.25 

.OO .OO 1539.77 
.O .O 1542.00 

.OOO 1538.77 1018.58 
.OO 15.73 1034.31 

.OO .OO 1539.77 
.O .O 1542.00 

,000 1538.77 1018.04 
.OO 16.51  1034.65 

.DO .OO 1539.77 
. D  .O 1542.00 

,000 1538.77 1017.93 
.00 16.79 1034.71 

PAGE 1 0  

HL OLOSS L-BANK ELEV 
VOL W A  R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

.OO .OO 1539.77 
.O .O 1542.00 

,000 1538.77 1017.82 
.OO 16.97 1034.78 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QL08 QCH QROB ALOB ACH 

TIME VWB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC 

HV 
AROB 
XNR 
ICONT 

.22 
.o 

,000 
0 

PAGE I 1  

1 3  Q5 

J1 ICHECK I H q  NIWV I D l R  STRT METRIC 

6 ,020 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN 

5 -1 

YSEL FQ 

ALLDC IBW CHNIM ITRRCE 

- 1  

PAGE 12 

SEEN0 DEPTH CWSEL CRIWS WSELK EG 
QLOB QCH OR08 AL08 ACH 

%ME VLOQ VCH VROB KNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROQ VOL W A  R-BANK ELEV 
XNR YTN ELNIN SSTA 
ICONT CORAR TOPWID ENDST 

.PROF 5 

CRITICAL DEPTH TO BE CALCULATW AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- ,300 
.SECW 1.000 
2096 WSEL NOT GIVEN, AVG OF M X ,  
3720 CRITICAL DEPTH ASSUMED 

1.000 1.54 1540.31 
60.0 5.6 54.4 

.00  3.89 4.74 
,015890 0 .  0 .  

MIN USED 

APPENDIX B 
Hydraulic C a l c u l a t i o n s  f o r  Structure a t  C505 



SEEN0 DEPTH CWSEL C R l W  WSELK EG HV H L  OLOSS L-BANK ELEV 

32; Qc" OR08 ALOE ACH AROB VOL TWA 
R-BANS ELEV 

91°C VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XWBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

7 3  Q6 

J1 ICHECK 1W NINV I D l R  STRT METRIC HVINS Q 

7 ,020  

J2 NPROF I P W T  PRFVS XSECV XSECH FN ALLOC IBW 

6 -1 -1 

PAGE 1 4  

WSEL FQ 

W N l M  ITRACE 

SECNO DEPTH W S E L  CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QROB ALOE ACH AROB VOL TVA R-BANK ELEV 

%ME 3L-E ? "ROB xNL xNcH xNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID SNDST 

.PROF 6 

CRITICAL OEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- ,100  CEHV- , 3 0 0  
.SECNO 1.000 
2 0 9 6  WSEL NOT GIVEN. AVG OF MAX. MIN  USE0 
3 7 2 0  CRITICAL DEPTH ASSUMED 

1.000 1.69 1540.46 1540.46 .OO 1540.85 .40 . 0 0  .OO 1539.77 
80.0 10.8 69.2 .O 2.3 13.5 .O .O .O 1542.00 
. 0 0  4.61 5 .11  .OO ,020  ,035  ,000 .OW 1538.77 1015.15 

.016160 0. 0. 0 .  0 1 6  1 0  .OO 2 1 . 2 9  1 0 3 6 . 4 4  

SEEN0 DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH qRO8 ALOE ACH AROB VOL TWA R-BANK ELEV 

%HE v Lo8  v c ~  vRon  XNL xNcn XNR wTN ELMIN S ~ T A  
SLOPE X L M L  XLCH XLOBR I T R I A L  1DC ICONT CORAR TOPWIO ENOST 

PAGE 1 3  

PAGE 1 5  

PAGE 1 5  

APPENDIX B 
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PAGE 1 7  

1 3  9 7  

J1 ICHECK INQ NINV I D l R  STRT HLTRIC HVlNS Q WSEL FQ 

8 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 
CHNIM ITRACE 

7 -1 -1 

1 
22JUN93 19:05:53 

PAC-' " 
S E W  DEPTH WSEL CRIWS WSEU EG 

QWB QROQ 
HV 

ALOB 
HL 

ACH 
OLOSS L-BANK ELEV 91, VWB 9% VROI) XNL XNCH AROB VOL TWA XNR 

R-BANK ELEV 
SLOPE XLOBL XLCH WTN 

XLOBR ITRIAL IDC ELMIN SSTA 
lCONT CORAR TOFUID ENDST 

"PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

ccnv- . loo cenv- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF MAX. .IN V9ED 
3720 CRITICAL DEPTH'ASSUHED 

1.000 1.88 1540.65 1540.65 
100.0 19.7 80.3 .O 

.OO 1541.02 .37 .oo 
4.0 16.5 

.oo 1539.77 
.OO 4.94 4 .88  .OD ,020 .o .o 

,035 
.O 1542.00 

.012634 0. 0. 0 .  .OD0 
0 

,000 1538.77 1010.03 
11 9 .DO 27.61 1037.64 

SECNO DEPTH CWSEL CRIUS WSELK EG 
QR08 

HV HL 
ALOB ACH 

OLOSS L-BANK ELEV 
91, ?kz 98 VROB XNL XNCH AR08 XNR VOL TWA R-BANK ELEV 
SLOPE xLoaL XLCH XLOBR ITRIAL IDC WTN ELMIN SSTA 

ICONT CORAR TOPWID ENDST 

'SECNO 6.000 
5.000 1.99 1540.76 1540.65 
100.0 23.7 .OO 1541.04 

76.3 
.28 

.o .oo 
5.5 18.1 

.OO 1539.77 
.DO 4.31 4.21 .OO .o .o 

,020 ,035 .O 1542.00 
.008722 0. 0 .  0. 1 .uoo 

8 0 .OO 33.47 1038.28 
.OOO 1538.77 1004.82 

PAGE 19 

PAGE 20 

73  Qa 

J1 ICHECK INQ NINV 1DIR STRT NETRIC W I N S  Q 
WSEL FQ 

9 . o m  

J Z N P R O F  IPLOT PRFVS XSECV xsecn FN ALLDC IBW CHNIM ITRACE 
a -1 -1 

1 
2PJUN93 19:05:53 

SECNO DEPTH WSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOE ACH 

PAGE " 3  

HV HL 
AROB 

OLOSS L-0ANK ELEV 
VOL TWA R-BANK ELEV 

Channel 
APPENDIX 6 

Hydraulic Calculations for Structure a t  C505 HEC-2. Page 6 



TlME VLOB VCH VROB XNL XNCH XNR WTN E W I N  SSTA 

SWPE XWBL XLCH XLOBR lTR1AL IDC ICONT COWP TOPWID ENOST 

.PROF 8 

C R l T l t A L  OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECW 1.000 
2096 WSEL NOT BIVEN. AVG OF W X ,  MlN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.16 1540.93 1540.93 .OD 1541.31 .39 .OO .OO 1539.77 

150.0 46.6 103.4 .O 9.1 21.0 .O .O .O 1542.00 

.OO 5.11 4.92 .OO ,020 ,035 .OOO ,000 1538.77 1000.00 
,010644 0. 0. 0. 0 5 8 .OO 39.35 1039.35 

SECW DEPTH WSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL WA R-BANK ELEV 

?iME vLoB 9;: v R o ~  xNL xNcn xNR wTN E m l N  ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORIR TOPWlD ENDST 

"SECNO 6.000 
6.000 2 .23  1541.00 1540.93 .OO 1541.33 .33 .OO .OO 1539.77 
150.0 51.a 99.0 . o  10.6 22.2 .o .o .O 1542.00 

.OO 4.81 4.16 .OO ,020 ,035 ,000 .OOO 1538.77 1000.00 
,008364 0. 0. 0. 3 6 0 .OO 39.78 1039.78 

T3 Q9 

J 1  ICHECK INQ NINV 10111 STRT METRIC HVINS Q 

1 0  ,020 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW 

9 -1 -1 

WSEL 

CHNlM 

SECW DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALO8 ACH AROB VOL N A  R-BANK ELEV 

?IME VLOa VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL IOC ICONT CORAR TOPWlD ENOST 

.PROF 9 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECW 1.000 
2096 WSCL NOT GIVEN. AVG OF PAX.  MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.30 1541.07 1541.07 .OO 1541.56 .49 .OO .OO 1539.77 
200.0 73.8 126.2 .O 12.3 23.6 .O .O .O 1542.00 

.OO 6 . 0 1  5.34 . 00 .020 ,035 ,000 ,000 1538.77 1000.00 
.011496 0. 0 .  0. 0 8 5 .OO 40.26 1040.25 

APPENDIX B 
Hydraulic Calculations f o r  S t r u c t u r e  a t  C 5 0 5  

PAGE 2 2  

PAGE 23 

PAGE 2 4  
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PAGE 25 

SECNO DEPTH WSEL CRIWS WSELK EG 
0 QLOB 91108 ALOB ACH 98 vaoe TIME VLOB XNL XNCH 
SLOPE XLOBL XLCH XMBR ITRIAL IOC 

HV HL OLOSS L-BANK ELEV 
AROB VOL W A  R-BANK ELEV 
XNR WTN ELMIN SSTA 
lCONT CORAR TOPWID ENDST 

PAGE 26 

73  910 

J 1  ICHECK I N 9  NlNV I D I R  STRT METRIC HVINS q WSEL FQ 

11 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XZECH FN ALMC I B V  CHNIM ITRACE 

10 -1 -1 

PAGE 27 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB AL08 ACH 9:: ?E: TIME VL08 XNL XNCH 
SLOPE XLOBL XLCH XLOILR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL W A  R-BANK ELEV 
XNR WTN E W I N  SSTA 
ICON1 CORAR TOPUlD ENDST 

CCHV- . I 0 0  CEHV- .300 
-SECNO 1.000 
2096 WSEL NOT GIVEN, AVO OF WX, MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.44 1541.21 1541.21 .OO 1541.79 .58 .OO .OO 1539.77 
250.0 103.2 146.8 .O 15.3 26.2 .O .O .O 1542.00 

.OO 6.74 5.61 .OO ,020 ,035 ,000 .OOO 1538.77 1000.00 
.011709 0 .  0. 0. 0 1 1  5 .OO 41.11 1041.11 

"SECNO 2.000 
2.000 2.49 1541.26 1541.22 
250.0 105.9 144.1 .O 

.OO 6.55 5.35 .OO 
.010432 0. 0. 0. 

"SECNO 3.000 
3.000 2.50 1541.27 1541.20 
250.9 105.5 143.5 .O 

.OO 6 .50  5.29 . 0 0  
.010167 0. 0. 0. 

'SECNO 5.000 
5.000 2.56 1541.33 1541.26 
250.0 110.2 139.8 .O . 0 0  6.23 4.94 .OO 

,008588 0 .  0. 0. 

1 
22JUN93 19:05:53 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB 

OL05S L-BANK ELEV 
Q QCH PRO8 ALOB ACH AR09 VOL TWA R-BANK ELEV 

PAGE 2 8  

APPENDIX B 
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TIME VLOB VCH VROB XNL XNCH XNR W N  ELMIN SSfA 
SWPE XLOBL XLCH XWBR ITRIAL IDC ICONT COWR TOPWID ENOST 

73 Q l l  

J1 ICHECU IH9 NINV I D l R  STRT METRIC W I N S  Q WSEL FQ 

1 2  ,020 

J 2 N P R W  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIH ITRACE 

I1 -1 -1 

SECNQ DEPTH W S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH PRO6 ALOB ACH RROB VOL W A  R-BANK ELEV 

%ME VLOB VCH VROB XNL XNCH XNR WTN 
ELMlN SSTA 

SLOPE XLOBL XLCH X L M R  T R I A L  1OC ICONT [OR*' TOPWID ENDST 

'PROF11 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECtW 1.000 
2 0 9 6  WSEL NOT GIVEN. AVG OF WAX. M I N  USED 
3720  CRIT ICAL  DEPTH ASSUMED 

1.000 2.59 1541.36 1541.36 .OO 1542.00 .65 . 0 0  .OO 1539.77 
300.0 134.9 165 .1  .O 18.5 29.0 .O .O .O 1542.00 

.OO 7.28 5 . 5 9  .OO ,020 .035 .OOO ,000  1538.77 1000 .00  
.011162 0. 0. 0. 0 11 5 .OO 42.01 1042 .01  

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

qLOB QROB ALOE ACH AROB VOL lWA R-BANK ELEV 

T I H E  VLOB !% VROB XNL XNCH XNR WTN ELMIN SSTA 
S W P E  X W B L  XLCH XLO8R I T R I A L  IOC ICONT CORAR TOPWID ENOST 

T 3  Q l 2  

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS P 

1 3  ,020  

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW 

1 2  -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 2 9  

PAGE 3 0  

PAGE 31 

PAGE 3 2  

APPENDIX B 
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1 
22JUN93 19:05:53 PAGE 33 

SECNO DEPTH N S E L  CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q PLOB QROB ALW ACH AROB VOL TWA R-BANK ELEV 

QCH VWB TIME VLOB VCH XNL XNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLO8R ITRIAL 1DC ICONT CORAR TOPWID ENOST 

.PROF12 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
%ECHO 1.000 
2096 WSEL NOT GIVEN AVG OF F A X .  
3720 CRITICAL MPTH'ASSLMED 

1.000 2.85 1541.62 
400.0 198.8 201.2 

.00 8.16 5.82 
.010290 0. 0. 

MIU USED 

.SECNO 2.000 
2.000 2.90 1541.67 1541.63 .OO 1642.41 .74 .00 .OO 1539.77 
400.0 201.1 198.9 .O 25.2 3 5 . 1  .O .O .O 1542.00 

.W 7.97 5.62 .DO ,020 ,035 .DO0 ,000 1338.77 1000.00 
.a09408 0. 0. 0. 0 5 0 .OO 43.90 1043.90 

.SECNO 3.000 
3.000 2.91 1541.68 1541.51 .OO 1542.41 .73 .OO .OO 1539.77 
400.0 201.6 198.5 .O 25.4 35 .6  .O .O .O 1542.00 . 0 0  7.93 5.58 .OO ,020 ,035 ,000 .000 1538.77 1000.00 

,009242 0 .  0 .  0. 0 5 0 .OO 43.95 1043.95 

'SECNO 4.000 
4.000 2.98 1541.75 1541.61 .00 1142.42 .67 .00 .01 1539.77 
400.0 204.9 195.1 .O Z6.9 37 .1  .O .O .O 1542.00 

.OO 7.61 5.25 .OO ,020 ,035 ,000 ,000 1538.77 1000.00 
,007956 0. 0. 0. 3 5 0 .OO 44.38 1044.37 

SECNO DEPTH CWSEL CRlWS USELK EG HV HL OWSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN E W I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

"SECNO 6.000 
6.000 8.00 1541.77 1541.69 .OO 1542.42 .65 .OD .OO 1539.77 
400.0 205.9 194.0 .O 27 .4  37.6 .O .O .O 1542.00 . 00 7.52 5.16 . 00 ,020 ,035 .OOO .OOO 1538.77 1000.00 

,007608 0. 0. 0 .  0 6 0 .OO 44.51  1044.51 

73  913 

2 1  ICHECK 1NQ N l N I  I D I R  STRT METRIC HVINS Q USEL FQ 

1 4  ,020 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

13 -1 -1 

SECNO DEPTH N S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QL08 QCH ALOE ACH AR08 VOL TWA R-BANK ELEV % XNL TIME VLOB VCH XNCH XNP WTN ELMIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL 1DC ICONT CORAR TOFU10 ENDST 

'PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH I\SSWED 

1.000 3.11 1541.88 1541.88 .OO 1542.76 .88 .OO .OO 1539.71 
600.0 263.8 236.2 .O 30 .1  40.4 .O .O .O 1542.00 

.OO 8.78 5.85 .OO ,020 ,035 ,000 ,000 1538.77 1000.00 
.009291 0. 0. 0. 0 I d  5 .OO 45.26 1045.26 

PAGE 34 

PAGE 35 

PAGE 3 6  

Channel 
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SECW DEPTH WSEL CRIWS USELK EG HV HL 
OLOSS L-BAHK ELEV 

QROB AL08 ACH ARO8 VOL W A  R-BANK ELEV 
%HE ;% v R o ~  xNL xNcH xNR wTN 

E W I N  SSTA 
XLOBR ITRIAL IDE SLOPE XWBL XLCH ICONT CORAR TOWID ENDST 

T3 Q l 4  

~1 IC~ECK IW NlNV I D I R  STRT METRIC HVINS Q 

15 ,020 

JZHPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 4  -1 -1 

PAGE 38 

WSEL FQ 

CHNlM ITRACE 

SECNO DEPTH WSEL CRIUS WSELK EG HV HL 
OLOSS L-BANK ELEV 

QLOB QROB ALOB ACH AR08 VOL TWA R-BANK ELEV 

?IME vLoB % vnoB xNL xNcH xNR wTN 
ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

.PROF14 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 

CCHV- ,100 CWV- ,300 
*SECNU 1 000 
2096 U S E ~  NOT GIVEN. AVG OF MAX, HIN USED 
3720 CRITICAL DEPTH ASSWED 

1.000 3.38 1542.15 1542.15 .OO 1543.08 .93 
600.0 325.8 274.1 .I 36.0 46.8 .3 

. 00 9.05 5.85 .43 ,020 ,035 ,055 
,007962 0. 0 .  0. 0 17 5 

.SECNO 2.000 
2.000 3.43 1542.20 1542.15 .OO 1543.09 .89 .OO 

.OO 1539.77 

600.0 326.5 273 2 .3 37.0 47.9 . 6  .O 0 1542.00 . 0 0  8.82 5.70 .49 ,020 ,035 ,055 ,000 1538.77 999.99 
,007317 0. 0. 0 .  0 5 0 .OO 51.90 1051.90 

.SECNO 3.000 
3.000 3.44 1542.21 1542.14 .OO 1543.09 .88 .OO .OO 1539.77 
600.0 326.6 273.1  .3 37.2 48.1 .5 .O .O 1542.00 . 00 8.78 5.67 .50 .020 ,035 ,055 ,000 1538.77 999.99 

,007214 0. 0. 0. 0 5 0 .OO 52.14 1052.13 

-SECNO 4.000 
4.000 3.45 1542.22 1542.14 .OO 1543.09 .87 . 00 

.oo 1539.77 

500.0 326.8 272.9 . 4  37.4 48.4 .7 .O .O 1542.00 
.OO 8.73 5.64 .51  ,020 ,035 .055 ,000 1538.77 999.99 

,007092 0. 0 .  0. 0 5 0 .OO 52.42 1052.42 

3 E C W  5.000 
5.000 3.56 1542.33 1542.17 .OO 1543.10 .78 . 00 

. 0 1  1539.77 

500.0 328.1  270.9 1 . 0  39.8 50.9 1 .6  .O 
.O 1542.00 

.OO 8.25 5.32 .51 ,020 ,035 ,055 ,000 1536.77 999.99 
.005872 0 .  0 .  0. 3 B 0 .OO 55.67 1055.66 

APPENDIX B 
C h a n n e l  Hydrsul i c  C a l c u l a t i o n s  for Structure a t  C 5 0 5  
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PAGE M 

SECNO DEPTH W S E L  CRIWS WSELK E t  

?,ME 
QLOB 9::: 91108 ALOE ACH 
VLOB VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR I T R I A L  10C 

........ ".........*..........*....... 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: May 1991 ..................*...*-..*.......... 

HV H L  OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
fCONT CORAR TOPWID ENDST 

PAGE 4 1  

THIS RUN CXECUTED 22JUN93 10:05:56 

NOTE- ASTERISK (.I AT LEFT OF CROSS-SECTION NUHBER INDICATES MESSAGE I N  SUWARY OF ERRORS L I S 1  

S W R Y  PRINTOUT 

SECNO 9 W S E L  DEPTH VCH CRIWS EG HL IOeKS KRATIO 

1 
22JUN93 19:05:53 

SECNO 9 CUSEL DEPTH VCH CRlWS EG HL 10-KS KRATIO 

C h a n n e l  
APPENDIX 8 

Hydraulic C a l c u l a t i o n s  f o r  Structure a t  C505 

PAGE 42 
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22JUN93 19:05:53 

SECWJ 9 WSEL DEPTH vcn CRIWS EO HL 10-XS KMTIO 

SUmPiRY OF ERRORS AND SPECIAL NOTES 

PAGE 43 

PAGE 44 

Channel 
APPENDIX B 
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C506 Stage vs Discharge 
Right Channel @itch Flow) from HEC-2 

1531 
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 

Discharge, in cis 



C506 Stage vs Discharge 
Left Channel (Weir Flow) from Uneven Weir 

1533 
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 

Discharge, in efs 



CURRENT DATE: 11-11-1993 
CURRENT TIME: 11:27:27 

FILE DATE: 06-16-1993 
FILE NAME: C506 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

I SITE DATA I CULVERT SHAPE, MATERIAL, INLET i 

SUMMARY OF CULVERT FLOWS (CFS) FILE: 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1530.24 1529.04 60.01 

DATE: 06-16-1993 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 1.50 1.50 .024 CONVENTIONAL 

ELEV IFT) TOTAL 1 6 ROADWAY ITR 
0 0 1 

0 0 1 
0 1 3  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C506 DATE: 06-16-1993 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR ( FT) FLOW(CFS) ERROR(CFS) ERROR 

1530.24 0.00 0 0 0.00 
1531.02 0.00 2 0 0.00 
1531.43 0.00 4 0 0.00 
1531.96 0.00 6 0 0.00 
1532.30 0.00 8 0 0.00 
1533.19 0.00 10 0 0.00 
1534.46 0.00 12 0 0.00 
1535.95 0.00 14 0 0.00 
1537.67 0.00 16 0 0.00 

C u l v e r t  
APPENDIX B 

Hydraul  i c  C a l c u l a t i o n s  f o r  S t r u c t u r e  a t  C506 HY8, Page 1 



<1> TOLERANCE (FT) = 0.010 <Z> TOLERANCE (%) = 1.000 

CURRENT DATE: 11-11-1993 
CURRENT TIME: 11 : 27:27 

F I L E  DATE: 06-16-1993 
F ILE  NAME: C506 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1.5 BY 1.5 ) CSP 
- - 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) (ft) <F4> (ft) (ft) (fps)  (ft) ( fps)  (ft) 

E l .  i n l e t  f a c e  i n v e r t  1530.24 f t  E l .  o u t l e t  i n v e r t  1529.04 f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0 f t  E l .  i n l e t  c r e s t  0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION IFT)  1530.24 
OUTLET STATION (FT) . 60.00 
OUTLET ELEVATION (FT) 1529.04 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0200 
CULVERT LENGTH ALONG SLOPE (FT) 60.01 

***** CULVERT DATA SUMMARY *********A************** 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 1.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 
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CURRENT DATE: 11-11-1993 
CURRENT TIME: 11:27:27 

FILE DATE: 06-16-1993 
FILE NAME: C506 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: C506 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 8 
MANNING N LEFT OVER BANK 0.040 
MANNING N MAIN CHANNEL 0.030 
MANNING N RIGHT OVER BAN 0.040 
SLOPE OF CHANNEL (FT/FT) 0.0190 

CROSS-SECTION 
COORD. NO. 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 
2.00 
4.00 
6.00 
8.00 

10.00 
12.00 
14.00 
16.00 
18.00 
20.00 

C u l v e r t  

W.S.E. 
(FT) 

1529.04 

FROUDE 
NUMBER 

0.000 
0.859 
0.899 
0.927 
0.947 

DEPTH 
(FT) 
0.00 
0.14 
0.19 
0.23 
0.27 

VEL. 
(FPS) 
0.00 
1.77 
2.13 
2.40 

SHEAR 
(PSF) 
0.00 
0.16 
0.21 
0.25 
0.28 
0.31 
0.34 
0.37 
0.39 
0.41 
0.43 

APPENDIX B 
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ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

PAVED 
1.00 
1 .oo 

1540.00 

Culvert 
APPENDIX B 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  
ENGINEER: d t p  
DATE: 6/22/1993 
TIME: 12:10.31 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE: 
BREADTH OF WEIR: 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  N o r t h  F I S  . 

DATE: 6/22/1993 
TIME: 12:10.31 ............................................. 

W e i r  

ELEVATION STATION - - - - - - - - - - - - - - - - 
1536.29 1000.00 
1535.92 1020.00 
1535.55 1040.00 

APPENDIX A 
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............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain Hills North FIS 
DATE: 6/22/1993 
TIME: 12:10.31 ............................................. 

REFERENCE: 

POINT HEAD ----- ---- 
1 0.00 
2 0.20 
3 0.40 
4 0.60 

COE CHART - UPPER CURVE 
COEFFICIENT 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain Hills North FIS 
DATE: 6/22/1993 
TIME: 12:10.31 ............................................. 

ELEVATION DISCHARGE (CFS) 
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............................................. 
HEC-2 WATER SURFACE PROFILES 

V.mion 4.6.2; H.y 1991 

RUN DATE 22.1UN93 T I M  19:05:36 ' ......,.............*....*.....*..*......... 

....*.............*..*............... 
HEC-2 WATER SURFACE PROFILES 

V.rsion 4.6.2; Nay 1991 ..*...........*...................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X x 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

.......................*............... 
U.S. AMY CORPS OF ENGINEERS 

1 

HYDDOLO6IC ENGINEERlNG CENTER 

609 SECOND STREET, SUITE D 

I 
DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 ........*..*....... "..............*.... I 

THIS RUN EXECUTED 22JUN93 19:06:36 

FLWD CONTROL DISTRICT OF HARICOPA COUNTY: FW192-04 
FOUNTAIN HILLS NORTH F I S  STUDY by OVSCE 1 2  

T3 FILE: d t P C H 5 0 6 . ~ ~ ~  
T4 
1 5  T h 4 l  md.1 1. ur.d t o  d.v.lop a r a t i n g  curve for cu1v.r~  506 
1 5  D i t c h  f l o w  t o  south o f  C506 i r  diy.rt.d t o  C507 
1 7  
TB S i n g l e  X-S-ct ion Run 

D j t c h  slop. - ,020 ftjft From 200 seal. map 

J1 ICHECK INQ NINV 1DlR STRT METRIC HVINS Q WSEL FQ 

L ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 -1 -1 

SECNU Q WSEL DEPTH VCH CRIWS EG HL SLOPE KUATIO 

.13 VARIABLE WDES FOR S U W R I  PRINTOUT 

38 49 1 8 Z6 2 3 

M.nn4ng.r n: M i n  Normal Hex 
E a r t h  ,015 ,022 ,030 

Plivnnent ,013 .016 ,020 
D.s.rt ,040 ,060 ,080 

V.8 Oar. .070 ,100 ,160 

E a r t h y  
..Vth d...rt d.*.~f 

NC .020 ,055 .035 
1 4  

QT 300 
5 10 

QT 400 500 

X - S a ~ t i o n  1 
t h i s  s.ct+on n.ed% t o  hm i n p u t  f r o m  ZOO sc.1. m p  

X I  1 7 1022 1035 
ER 1542 999.99 1533.48 I 0 0 0  1533.20 1014 1532.4 
GR 1535 1035 1542 1051 

1 
Z2JUN93 19:06136 

PAGE 1 

1026 

PAGE 2 

1 
22JUN93 19:06:36 PAGE 3 

SECNO DEPTH WSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
QLOB 98 PRO6 ALOE ACH AROB VOL TWA R-BANK ELEV 

%ME VLO6 VROB XNL XNCH XNR WTN E W I N  S5TA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICMIT CORAR TOPWID ENOST 
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*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CWSS SECTIONS 

CCHV- ,100 CEHV- ,300 
*SECNO 1.000 
2096 M E L  W T  GIVEN. AVG OF MAX. H I N  USED 

1.000 .72  1532.12 1532.08 
5.0 

.OO 1532.26 
.O 5.0 

. I 3  . 00 
.O .o 

.OO 1532.40 
. 00 

1.7 
.OO 2.95 

.O 
.oo 

.O 
,000 

.O 1535.00 
.019918 

,035 
0. 

,000 
0. 0 .  0 17 11 ,000 . 00 1531.40 4.70 1027.81 1023.11 

1 3  9 2  

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS q WSEL FQ 

3 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIU ITRACE 

2 -1 -I 

SECNO DEPTH N S E L  C R I M  WSELI EG 
QL08 QCH ALOB ACH 

HV 
QROB 

HL OLOSS L-BANK ELEV 
%HE VLOB VCH VROB AROB VOL 

XNL 
TWA 

XNCH 
R-BANK ELEV 

SLOPE XLOBL XLCH XNR 
XLOBR ITRIAL IDC 

WTN E W l N  SS1A 
lCDNT CORAR TOPWID ENDST 

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 

1.000 .94 1532.34 1532.29 
10.0 .O 10 .0  .o 

.oo . 00 3.49 .oo 
,019762 0. 0. 0 .  

PAGE 4 
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PAGE 6 

T3 Q3 

J l  ICHECK I W  NlNV I D l R  STAT METRIC HVlNS Q WSEL FQ 

I ,020 

112 NPROF IPLOT PeFVS XSECV XSECH FN ALWC IBW CHNlH ITRACE 

3 -1 -1 

PAGE 7 

S E W  DEPTH OISEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QCH QRO8 ALOE ACH ARDB TUA R-BANK E L N  

SIHE vLon vcn vnon xNL xNcH xNn E W l N  SSTA WTN 
SLDPE XWBL XLCH XLOBR ITRIAL I M :  ICONT  COW^ TOWID ENDST 

.PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIMIS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT QIVEN. AVG OF IUX. MIN USED 
3720 CRITICAL DEPTH ASSWED 

1.MO 1.20 1532.60 1532.60 .OO 1532.88 .28 .OO .OO 1532.40 
20.0 .4 19.6 .O . 2  4.6 .O .O .O 1535.00 

.OO 2.18 4.26 . 00 ,020 ,035 ,000 ,000 1531.40 1020.01 
,018864 0. 0. 0. 0 17 9 . 00 8.99 1029.00 

PAGE 8 

SECNO DEPTH OISEL CRlWS WSELK EG HV HL OLOSS L-BWK ELEV 

Q L W  QROB ALOE ACH RROB VOL TWA R-BANK ELEV 
?,,E vLon % v n o ~  xNL x ~ c n  xNR wTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 9 

73  94 

J1 ICHECK I W  NINV I D I R  STRT METRIC HVINS Q 

5 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN hLL0C IBU 

4 -1 -1 

WSEL FQ 

CHNIM ITRACE 
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SECM DEPTH M E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

?IME 
QLOB QCH QROB ALOE ACH AROB VOL W A  R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN E W l N  SSTA 

SLOPE XWBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPUlD ENOST 

'PROF 4 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
.SECNO 1.000 
2096 USEL M T  GIVEN. AVG OF VAX. WIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.55 1532.95 1532.95 .00 1535.28 .33 .OW .OO 1532.40 
40.0 a 34.2 .o 1.5 7.2 .o .o .o 1535.00 

.OO 3.84 4.74 .OO ,020 .035 ,000 ,000 1531.40 1016.49 
.Dl5026 0. 0. 0. 0 17 B .00 13.39 1029.88 

'SECW 4.000 
4.000 1 .63  1533.03 1532.96 .OO 1533.30 .27 .OO 

40.0 
.OO 1532.40 

6 . 9  33.1 .O 1.9 7.7 .O .O .O 1535.00 
.OO 3.62 a.29 .OO ,020 ,035 ,000 ,000 1531.40 1015.84 

.011517 0. 0 .  0. 3 6 0 .OO 14.20 1030.04 

SECM DEPTH WSEL CRIWS WSELK EG HV HL 
QLOB 

OWSS L-BANK ELEV 

91, 
QCH QROB ALOB ACH &ROB VOL TUA 

VWB VCH VROB XNL XNCH XNR WTN E W l N  SSTA 
R-BANK ELEV 

SLOPE X L W L  XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO EWST 

1 3  95  

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

6 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 -1 -1 

SECW DEPTH WSEL CRlWS WSELK EG HV HL 
QLOB 

OLOSS L-BANI ELEV 

%ME 
QCH QROB ALOE ACH AROB 

VLOB VCH 
VOL TUA R-BWK ELEV 

VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH 

E W I N  SSTA 
XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST 

.PROF 5 

CRITICAL DEPTH TO BE CALCULATED AT k L L  CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
5 E C W  1.000 
2096 WSEL NOT GIVEN. AVG OF VAX, MIN USE0 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.80 1533.20 1533.20 .OO 1533.56 .36 .OO 
60.0 14.5 45.5 .O 3.2 9.2 .O .O .OO 1532.40 . 00 4.57 4.93 . 00 ,020 .035 ,000 .O 1535.00 

.0129SB 0. 0. 0. 0 19 B ,000 1531.40 1014.03 .00  16.47 1030.49 

C h a n n e l  
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SECW DEPTH WSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QL08 Q C ~  QROB ALOB ACH AROB VOL lWA R-BANK ELEV 

?Iw vLon vcH vnou xNL xNcH xNR wTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I C O N  COWR TOPWID ENDST 

1 3  96 

J1 ]CHECK INQ N I W  I D I R  STRT METRIC HVlNS Q 

7 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBW 

6 -1 -1 

'SECNO 4.000 
4.000 2 .09  1533.49 1533.44 

80 .0  30.6 49.4 .O 
.OO 4.16 4.22 .OO 

.007725 0 .  0. 0. 

PAGE 1 4  

PAGE 15 

WSEL F9 

CHNIM ITRACE 

SECNO DEPTH WSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QWB WH QROB ALOB AROB VOL XNR 

N A  R-BANK ELEV 
91, VWB VCH VRO8 XNL XNCH WTN ELMIN SSTA 
SLOPE XWBL XLCH XLO8R ITRIAL IOC ICONT CORAR TOFU10 ENOST 

.PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECW 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USE0 
3720 CRITICAL OEPTH ASSUMED 

1,000 2.02 1533.42 1533.42 .OO 1633.75 .33 .OO .OO 1532.40 
80.0 28.4 51.6 .O 6.2 11.2 .O .O .O 1535.00 

.OO 4.56 4.61 .OO ,020 ,035 ,000 .OOO 1531.40 1002.87 
.009553 0. 0. 0. 0 16 7 .OO 28.18 1031.06 

PAGE 16 
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SECNO DEPTH CUSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 

?,ME 
QLOB 9:; QROQ ALOB ACH AROB VOL NA R-BANK ELEV 
VLOB VROB XNL XNCH XNR WTN E W l N  SSTA 

S W P E  XLOQL XLCH XLOBR I T R I A L  1DC ICONT CORM TOPWID ENDST 

T 3  9 7  

J1 ICHECK I N 9  NINV I O I R  STRT METRIC HVlNS Q WSEL FQ 

8 .020 

J Z N P R O F  lPLOT PRFVS XSECV XSECH FN ALWC IBW CHNlM ITRACE 

7 -1 -1 

SECNO DEPTH CUSEL CRlWS WSELK EG HV H L  OLOSS L-BANK ELEV 

:,ME 
QLOB QCH PRO0 ALOB ACH AROB VOL N A  
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

R-BINK ELEV 

SWPE XLOBL XLCH XLOBR I T R I A L  IDC ICON1 CORAR TOPWIO ENOST 

.PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .100CEHV- ,300 
'SECNO 1.000 
2096  WSEL NOT GIVEN AVO OF W X ,  MIN  USED 
3720  CRITICAL DEPTH~SSMED 

1.000 2.16 1533.56 1533.56 .OO 1533.89 .34  
100.0 

.OO 
4 2 . 4  57.6 .O 9 . 1  1 2 . 4  .O .O .OO 1532.40 

.OO 4 .68  4.63 .OO ,020 ,035  ,000 .O 1535 .00  
,008817 

, 0 0 0  1531.40 1000 .00  
0. 0. 0. 0 17 7 .OO 3 1 . 3 9  1031 .39  

SECNO DEPTH W S E L  CRIWS WSELK EG HV 
Q 

H L  
QLOB QCH PRO0 ALOB ACH AROB OLOSS L-BANK ELEV 

TIME VLOB 
VOL TWA 

VCH VROB XNL XNCH XNR 
R-BANK ELEV 

SLOPE XLOBL XLCH 
WTN ELMIN SSTA 

XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

7 3  08 

J l  ICHECK I N Q  NINV I O l R  STRT METRIC HYINS Q 

9 .020 

Channel 
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PAGE 2 1  

WSEL FQ 
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J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

8 -1 -1 

SECNO DEPTH CWEL CRIWS WSELK EO HV HL OLOSS L-BANK ELEV 
PLOB ?% PRO8 ALOB ACH AROB VOL W A  R-BANK ELEV 

%ME v ~ o n  vRoB xNL xNcH xNR WTN ELMIN SSTA 
SLOPE XLDBL X L C ~  XLOBR ITRIAL IDC ICONT COWR TOPWID ENDST 

.PROF a 

CRITICAL DEPTH TO BE CfiLCUlATED AT ALL CROSS SECTIONS 

CCHV- . I00  CEHV- ,300 
.SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF WX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.37 1533.77 1533.77 .OD 1534.21 .44 .OO .OO 1532.40 
150.0 77 .5  72.5 .O 13.8 14.5 .O .O .O 1535.00 . 00 5.61 4.99 .OO ,020 ,035 ,000 ,000 1531.40 1000.00 

,008985 0. 0. 0. 0 13 5 ,670 31.93 1031.93 

'SECNO 2.000 
2.000 2.38 1533.78 1533.73 .00 1534.21 .44 .OO .OO 1532.40 
150.0 77 .6  72.4 .O 13.9 14.5 .O .O .O 1535.00 . 0 0  6.60 4.98 .OO ,020 .035 ,000 .OOO 1531.40 1000.00 

.DO8930 0 .  0. 0. 0 5 0 .OO 31.93 1031.93 

SECNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
PLOB 9Etl PROB ALOB ACH AROB TWA R-BANK ELEV 

%ME VLOB VROB XNL XNCH XNR WIN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT COWR TOPWID EHDST 

T3 9 9  

J1 ICHECK IN9 NINV I D I R  STRT METRIC HVINS Q 

1 0  ,020 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

9 -1 -1 

PAGE 23 

PAGE 24 

W E L  FP 

CHNIH ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOU 9:: !E ALOB ACH AROB VOL W A  R-BANK ELEV 

?:HE v ~ o n  xNL xNcn xNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENOST 

.PROF 9 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2095 WSEL NOT GIVEN, AVE OF PAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.59 1533.99 1533.99 .OO 1534.50 .52 
200.0 115.6 8 4 . 4  .O 18 .5  15.7 .O 

PAGE 22 

PAGE 25 
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"SECNO 2.000 
2.000 2.59 1533.90 1533.95 .OO 1534.50 .52 
200.0 115.7 84.3 . D  18.6 16 .7  .O . 0 0  6.23 5.04 . 0 0  ,020 .036 ,000 

,008156 0. 0. 0. 0 6 0 

.SECHO 3.000 
3.000 2.59 1533.99 1533.96 .OO 1534.51 .51 
200.0 115.9 84 .1  .O 18.6 16.8 .O 

.W 6.22 5.02 . 00 ,020 ,035 ,000 
.008079 0. 0. 0. 0 6 0 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-84NK ELEV 

?lME 
QL08 %! QROB ALOB ACH /\RUB TWA R-BANK ELEV 
VLOB VROB XNL XNCH XNR WTN 

SLOPE XLOBL XLCH XLOBR R I A L  IOC 
ELMIN SSTA 

ICONT CORAR TOPWID ENDST 

T3 QlO 

J1 ICHECK I N q  NlNV I D I R  STRT METRIC HVINS Q 

11 .020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

10 -1 -1 

PAGE 28 

PAGE 27 

WSEL 

CHNIM 

FQ 

ITRACE 

SECNO DEPTH WSEL CRlWS WSELK EG HV HL OLOSS L-BRNK ELEV 

?,ME 
QCH QR08 ALO6 ACH ARO8 VOL TWA R-BANK ELEV 
VCH VROB XNL XNCH XNR WTN 

SWPE XLO8L XLCH 
E W I N  SSTA 

XLOBR ITRIAL IOC LCMlT CORAR TOPWID ENDST 

*PROF10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 WSEL KIT  GIVEN. AVG OF WAX. MIN USEP 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.87 1534.27 1534.27 .OO 1535.02 .75 
300.0 189.2 110.6 .O 24.8 19 .8  .O 

.OO 7.62 5 .60  .OO .020 .035 ,000 
,008769 0. 0. 0. 0 11 5 

'SECNO 3.000 
3.000 2.92 1534.32 1634.26 .OO 1535.03 .71  
300.0 190.8 109.2 .O 25.7 20 .2  .O . 0 0  7.43 5.40 .OO ,020 ,035 .DO0 

,008018 0. 0. 0. 0 5 0 

"SECNO 4.000 
4.000 2.93 1534.33 1534.25 .OO 1535.03 .70 
300.0 191.1 108.9 .O 25.9 20.3 .O . 00 7.39 5.36 .OO ,020 .a35 ,000 

,007865 0 .  0. 0 .  0 5 0 

PAGE r. 
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SECNO DEPTH CVSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QROB ALOE ACH AWB VOL TUA R-BANK ELEV 
TIME VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XWBR ITRIAL 1OC ICON7 CORAR TOWID ENDST 

T3 911 

J1 ICHECK INQ NINV rDIR STRT METRIC HVlNS Q 

1 2  ,020 

JZNPROF lPLOT PRFVS XSECV XSECH FN ALLOC I8W 

I1  -1 -1 

WSEL FQ 

CHNIM ITRACE 

SECNO DEPTH CVSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL N A  R-BANK ELEV 

%ME VLOB VCH VROB XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT CORAR TOWID ENDST 

.PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SEENO 1.000 
2096 WSEL NOT GIVEN. AVG OF WAX. H I N  USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 3.18 1534.58 1534.58 .OO 1535.48 .90 . 00 .OO 1532.40 
400.0 256.2 133.8 .O 31.6 23.4 .O .O .O 1535.00 

.OO 8.42 5.73 .OO ,020 ,035 ,000 ,000 1531.40 1000.00 
.008068 0. 0 .  0. 0 I 4  5 .OO 33.95 1033.95 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROQ AWB ACH AROB VOL TUA R-BANK ELEV 

%ME VLOB 9:; VRO8 XNL XNCH XNR WTN ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

PAGE 29 

PAGE 3 1  
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T3 9 1 2  

J 1  ICHECK INQ NINV I P l R  STRT METRIC HVINS Q YSEL F q  

1 3  ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBY CHNIEl ITRACF 

1 2  -1 -1 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL 
QLO8 

OLOSS L-BANK ELEV 

9:; QROB ALOB ACH An68 VOL TUA 
VL08 

R-BANK ELEV 
VRO8 XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XW8R ITRIAL IOC ICONT CORAR TOWID ENDST 

.PROF12 

CRITICAL DEPTH TO BE CALCULATED AT ALL CSOSS SECTIONS 

CCHV- ,100 CEHV- ,300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF WAX, MIN USED 
3720 CRITICAL DEPTH ASSVHEO 

1.000 3.48 1534.88 1534.88 .OO 1535.91 1.02 .OO 
500.0 3.3.7 155.3 .O 38.3 27.1 .O .O .OO 1532.40 . 00 

.O 1535.00 
8.98 5.77 .OO ,020 ,035 ,000 . W7290 0. 0. 0. 0 1 4  4 .OO 34.71 1034.71 

.OOO 1531.40 1000.00 

"SECNO 3.000 
3.000 3.49 1534.89 1534.89 .OO 1535.91 1.02 .OO .OO 1532.40 
$00.0 343.8 156.2  . O  38 .4  27.2 .O .O 

.QO 0.96 5.75 . 00 ,020 ,035 ,000 
.O 1535.00 

,007135 ,000 1531.40 1000.00 
0. 0. 0. 0 5 0 .OO 34.72 1034.72 

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

?,ME 
QLOE QCH QUO8 ALOB ACH AROB VOL W A  
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICQNT CORAR TOW10 ENDST 

T3 Q13 

J1 ICHECK I N 9  NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

1 4  ,020 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE 

1 3  -1 -1 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL 
QLOB QCH QROB ALOB ACH AR08 

OLOSS L-BANK ELEV 

?,ME VLOQ 
VOL 

vcn  
TWA 

VROB 
R-BANK ELEV 

XNL XNCH XNR WTN 
SLOPE XLORL XLCH 

ELMIN SSTA 
XLOBR ITRIAL IOC ICONT CORAR TOW10 ENDST 

*PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
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.SECNO 1.000 
2096 WSEL NOT GIVEN AVG OF W X ,  MIN USED 
3720 CRITICAL DEPTH'ASSUMED 

1.000 3.77 1535.17 1535.17 .OO 1536.29 
600.0 418.2 181.8 .O 

.oo 
44.6 

9.3s 
30 .8  

5.90 .02 
.006626 

-020 
0. 

.035 
0 .  0. 0 19 

.SECNO 2.000 
2.000 3.83 1535.23 1535.18 .OO 1536.29 
600.0 418.7 181.3 1.07 .OO 

.O 45.7 31.5 .OO 1532.40 
.OO 9.17 

.I 
5.76 

.o 
.02 .020 

.a 1sas.00 
.006156 0. .035 .055 

0. 0. 0 5 0 
,000 1531.40 1000.00 

.OO 35.50 1035.50 

.SECNO 3.000 
3.000 3.83 1535.23 1555.16 .OO 1536.29 1.06 
600.0 418.8 m 1 . 2  . 00 

.O 45.8 
.OO 1532.60 

. 0 0  9.14 ,020 ,035 .O 1535.00 
31.5 

5.75 
.1 

.02 
.O 

.006090 0. 0. 0. 0 5 ,055 .OD0 1531.40 1000.00 
0 .OO 35.52 1035.52 

'SECNO 4.000 
4.000 2.86 1535.24 1535.16 .OO 1536.30 
600.0 418.9 181.1 1.05 .o . 00 

46.0 31.7 
.OO 1532.40 . 00 9.10 5.72 ,020 ,035 .I 

.02 
.o .O 1535.00 

.006010 0. 0. 0. 0 5 ,055 .OOO 1531.40 1000.00 
0 .OO 35.51  1036.54 

*SECNO 5.000 
5.000 3.98 1635.38 1535.15 .OO 1536.31 
6W.O 420.1 179.8 .93 

.1 49.2 33.5 .O1 1532.40 
. 00 

.OO 8.54 5.36 .2 
. s 9  

.o 
.OZO ,035 .O 1535.00 

.004888 0. 0. 0. 5 ,055 
4 

,000 1531.40 1000.00 
0 .DO 35.87 1035.87 

SECNO DEPTH CYSEL CRIWS WSELK EG 
QLOB M H  

HV HL 
OR08 ALOB ACH AROB 

OLOSS L-BANK ELEV 
%HE VLO8 VCH VROB VOL W A  

XNL XNCH XNR R-BhNK ELEV 
SLOPE XLOQL XLCH WTN 

XLOBR ITRIAL XDC 
ELMIN SSTA 

ICONT CORAR TOWID ENDST 

1 3  P I 4  

J I  ICHECK I N q  NINV I D I R  STRT METRIC Hv1.1- .ISEL r y  

15 ,020 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 
1 4  -1 -1 

SECNO DEPTH EVSEL CRIWS WSELK EG 
PLOB HV 

OR08 ALOB 
HL 

ACH AROB 
OLOSS L-BANK ELEV 

AWE vLo8 9B vnon xNL xNcH xNR voL w A  R-BANK ELEv 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC WTN ELMIN SSTA 

ICONT CORAR TOPWID EMOPT 

.PROF14 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
2096 USEL NOT GIVEN AVG OF M X .  MIN USED 
3720 CRITICAL DEPTH'ASSUIIED 

1.000 4 0  1535.41 1535.41 
100.0 490.4 209.5 

.OO 1536.64 1.23 
.1 

.oo 
49.9 33 .9  

.OD 1532.40 
.OO 9.84 6.17 .020 ,035 .2 

.71  
.o .O 1535.00 

,006384 0 .  0. 0. 0 ,055 ,000 1531.40 1000.00 
19 2 .OO 35.94 1035.94 

Channel 
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SECNO DEPTH CWSEL CRIWS WSELU EG HV H L  
QLOQ QCH QROQ AL08 ACH AROQ VOL 

OLVSS L-BANK ELEV 

91"E VLOB VCH VROB 
W A  R-BANK ELEV 

XNL XNCH XNR WTN E M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT COWR TOPWID ENDST 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.lon 4.6.2: Hey 1 9 9 1  ..................................... 

PAGE 4 2  

THIS  RUN EXECUTED 22JUN93 19:06:39 

NOTE- ASTERISK (') AT LEFT OF CROSS-SECTION NUMBER INDICATES KSSAGE I N  SUHMARY OF ERRORS L I S T  

S W R Y  PRINTOUT 

SECNO Q CWSEL DEPTH VCH CRIWS EG 

1 
22JUN93 19:06:36 

SECNO Q CWSEL DEPTH vcn CRIWS EG HL 1OSKS K W T I O  

Channel 
APPENDIX  B 

Hydraulic C a l c u l a t i o n s  f o r  Structure a t  C506 

PAGE 43 
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PAGE U 

SECNO Q M E L  DEPTH VCH CRIWS EG HL IO'KS KRATIO 

6.000 5.00 1532.17 .77 2 . 6 4  1532.08 1532.28 .OO 149.16 1.04 
6 . 0 0 0  10.00 1532.39 .99  3 .18  1532.29 1532.55 .OO 153.81  1.03 

6 . 0 0 0  20.00 1532.71 1 . 3 1  3.56 1532.60 1532.90 .OO 113.59 1 . 0 2  

6.000 40.00 1533.05 1.65 4.10 1632.95 1533.30 .OO 102.79 1 . 0 3  
b.000 60 .00  1533.32 1.92 4 . 1 1  1533.20 1533.58 .OD 82.19 

1 .02  

4.000 80.00 1533.92 2.12 4.00 1533.43 1533.77 .OO 67.92 
1.03 

6 .000 100.00 1533.59 2.19 4.43 1533.56 1533.90 .OO 79.16 
1.02 

6.0UO 150.00 1533.81 2 . 4 1  4 . 8  1533.77 1534.22 .OO 81.97  1 . 0 2  
6.000 200.00  1534.02 2 .62  4 . 9 1  1533.97 1534.51 .OO 76.59 

1 . 0 1  

6.000 300.00 1534.39 2.99 5 .06  1534.27 1535.04 .OO 68.18 1 .01  
6 .000 400.00 1534.78 3 .38  4.96 1534.60 1535.61 .OO 56.18 1.00 
6.000 500.00 1534.92 3.52 5 .68  1534.89 1535.92 .OO 5 9 . 9 4  

1 .01  

6.000 600.00 1535.39 3.99 5.35 1535.17 1536.31 .OO 48.57 
1 .00  

6.000 700.00 1535.64 4.24 5 .63  1535.b l  1536.57 .OO 47.44 
1.00 

S W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION S E W -  
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CeiUTlON SECNO- 
CAUTION SECNO- 
CAUTION S E C m  

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE. 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PRQFILE- 
PROFILE- 
PROFILE- 
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Figure D-4 
Discharge vs Stage Curve for Flow Split at C508 

0 
1524 1525 1526 1527 1528 1529 1530 

Stage, in feet 
-c Left - Right - Total 



C508 Stage vs Discharge 
Right Channel (Culvert Flow) from HY8 

40 50 60 
Discharge, in cfs 



C508 Stage vs Discharge 
Left Channel (Ditch Flow) from HEC-2 

flowsplt. 

- 

1531 

1530 
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8 
L1 

u 
'- 1529 
a? 

3' m 
1528 

1527 
0 50 100 150 200 250 300 350 400 450 500 550 600 
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Refer to Appendix A for 
supporting calculations 





C512 Stage vs Discharge 
Left Channel (Weir Flow) 

1531.0 

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 
Discharge, in cfs 



C512 Stage vs Discharge 
Right Channel (Bahia Drive) from HEC-2 

1533 .O 

1532.5 

.c, 
a2 
& 
El 
'" - 1532.0 

3 rn 

1531.5 

1531.0 
0 50 100 150 200 250 300 350 400 

Discharge, in cfs 

rlowsplt. wbl 17-Nov-93 



Refer to Appendix A for 
supporting calculations 





- 

C523 Stage vs Discharge 
Left Channel (Weir Flow) 

0 100 200 300 400 500 600 700 800 900 lo00 1100 1200 1300 1400 1500 1600 
Discharge, in cfs 



C523 Stage vs Discharge 
Left Channel (Culvert Flow) from HY8 



C523 Stage vs Discharge 
Right Channel (Ditch Flow) from HEC-2 

0 50 100 150 200 250 300 350 400 
Discharge, in cfs 



Refer to Appendix A for 
supporting calculations 





C543 HEC-2 Results 
Discharge vs Stage Curve for Flow Split at C543 

- Left - Right - 
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1.........."................................. ............................. ".%..._... 
HEC-2 WATER SURFACE PROFILES 

* 

* V e r r i o n  4 . 6 . 2 ~  Hay 1991 . 
RUN DATE 290CT93 TIME 15:25:47 . ............................................ 

...................................... 

..................................... 
HEC-2 WATER SURFRCE PROFILES 

V.rslon 4.6.2; nay 1991 ..................................... 

U.S. AWV CORPS OF ENGINEERS 

HVOROLOOIC ENGINEERING CENTER 

609 SECOND STREET, SUITE 0 

DAVIS. CALIFORNIA 95616-4687 

(916) 755-1104 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX x, XXXXX XXXXX 
X X X  X 
X X X  X X  X 
X X XXXXXXX XXXXX XXXXXXX 

V'."% 

THIS RUN EXECUTED 290CT93 15:25#47 

T I  F low S p l i t  a t  C543 l e f t  channe l  (Glanbrook Blvd.)  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9 - 50 C543L.IM. 2 9  0 s t  93  fr l 

J1 ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

2 ,025 1718.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN A L M  I Q W  CHNIM ITRACE 

1 

53 VARIABLE CWES FOR S U W R Y  PRINTOUT 

38 43 1 2 3 4 8 5 26  

PAGE 2 

SECNO OEPTH N S E L  CRIWS WSELX EG 
QL08 

n v  
ALOE 

HL OLOSS L-BANK ELEV 

~ I M E  VLOB 9:; %Z ACH An08 VOL W A  
XNL XNCH XNR WTN 

R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORM E W I N  TOWID SSTA ENDST 

CCHV- . I 0 0  CEHV- .300 
.SECNO 1.000 
3720 CRITICAL OEPTH ASSUMED 

1.000 .64 1716.24 1716.24 1718.00 1716.38 
50.0 .O 49.8 

. I 4  . 00 
. 2  .O .OO 1716.30 

.oo . 00 
16 .5  

3.02 
.3 .O 

. 6 l  ,000 
.O 1716.00 

,013978 0. 0 1 4  0 
,024 

0. 
,070 

0. 
-000 1715.60 1077.78 

.OO 64.36 1142.15 

'SECNO 1.100 
1.100 .65 1716.25 1716.24 

50.0 
.OO 1716.38 

.O 49.8 
.14 .OO 

. 2  .O .W 1716.30 
.OO .OO ,000 .O 1716.00 

16.8 
2.97 

. 3  
.60 

.o 
.013215 

.024 
0. 0. 0. 0 5 0 

,070 .OD0 1715.60 1077.77 
.OR 64.42 1142.19 

"SECNO 1.200 
1.200 .65 1716.25 1716.24 

50.0 
.OO 1716.38 

.O 49.8 
.13 .OO 

.2 .o 
.OO 1716.30 

.oo .oo 
17 .0  

2.93 
.3 .o 

.59 ,000 .O 1716.00 
,012674 0. 0. 0 5 .OOO 1715.60 1077.76 

,024 
0. 

,070 
0 .OO 64.46 1142.22 

T I  F low s p l i t  .t C543 l e f t  channe l  (Cavern Oriv.) 
1 2  F o u n t a i n  H111s N o r t h  F I S  

Channel 
APPENDIX A 
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1 3  Q-100 C543L.IHZ. 29  O s t  93  trl 

J1 ICHECK IN9 NINV l D l R  STRT METRIC HVINS Q WSEL FQ 

3 .OZB 1718.0 

J Z N P W F  IPLOT PRFVS XSECV XSECH FN ALLOC 1BW 
CHNIM ITRACE 

2 

SECNO DEPTH N S E L  CRIWS WSELK EG HV HL . OLOSS L-BANK ELEV 
QLOB PRO0 ALOB ACH AROB VOL TWA R-BANK ELEV 

%ME VWB 9% vnon XNL XNCH XNP WTN 
E W l N  SSTA 

SLOPE XLOBL XLCH XWBP ITRIAL IDC ICWT -RAP TOWID ENDZT 

CCHY- .100CEHV- ,300 
.SECNO 1.OW 
3720 CRITICAL DEPTH ASSUHED 

1.000 .BO 1716.49 1716.49 1718.00 1716.62 .22 
- 0 0  .OO 1716.30 

100.0 .O 99 .4  . 6  .I 26.5 .7 .O .O 1716.00 

.OO .02 3.75 .77 ,070 .024 ,070 .DO0 1715.60 1076.05 

,011476 0. 0 .  0. 0 26  0 .OO 67.55 1143.59 

TI FIOW s p l i t  a t  ~5113 1.ft channe l  (Cav-rn D r i v e )  
TZ F o u n t a i n  H i l l s  N o r t h  F I S  
1 3  Q-150 C543L.IHZ. 29  O c t  93  trl 

J1 ICHECK INQ NINV 101R STRT METRIC HVINS Q WSEL FQ 

4 ,025 1718.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIN 
ITRACE 

3 

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

QLOB QCH PRO8 ALOB ACH AROB VOL W A  R-BANK ELEV 

%HE VLDB VCH VROQ XNL XNCH XNP WTN 
E W I N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ~ C W T  CORAR TOW10 ENDST 

CCHV- . I00  CEHV- ,300 
.SEENO 1.000 
3720 CRITICAL DEPTH ASSWED 

1.000 .93 1716.53 1716.53 1718.00 1716.81 .28 . W  .OO 1716.30 

150.0 .2 148.6 1.1 . 4  34 .8  1.3 .O . O  1716.00 

. 00 . 5 1  4.27 .89 .070 ,024 ,070 ,000 1715.60 1073.97 

,010366 0 .  0. 0. 0 22  0 .OO 70.82 1144.79 

11 ~ l o u  split m t  Cs43 1.ft channe l  (Cav-m Driu.) 
7 2  Fountain H i l l *  N o r t h  F1S 
73 Q-ZOO C543L.IH2. 29  O c t  93 trl 

J1 ICHLCK I N 9  NINV I D l R  STRT METRIC HVlNS Q 

5 .025 

JZNFROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

Channel 

WSEL 

1718.0 

CHNIM 

APPENDIX A 
Hydraulic Calculations for Flow S p l i t  a t  C543 Left 

PAGE 4 

PAGE 5 

PAGE 6 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB QCH QROB ALOB ACH An08 VOL N A  

OLOS5 L-BANK ELEV 

YlME VLOB VCH VROB XNL XNCH XNR 
R-BANK ELEV 

SWPE XLOBL XLCH 
WTN E M I N  SSTA 

XLOBR ITRIAL 1DC ICONT CORAR TOPUlO ENDST 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
3720 CRITICAL OEPTH ASSUMED 

1.000 1.05 1716.65 1716.65 1718.00 1716.99 .34 . 00 .OB 1716.30 
200.0 6 197.6 1.9 1.0 42.2 1.9 

.OO . 6 5  4.68 .98 .070 ,024 .O 1716.00 
.a 

.009673 .070 
0. 0. 0. 0 18 0 .OOO 1715.60 1072.13 .OO 73.72 1145.85 

T l  F low s p l i t  a t  C543 1 - f t  channe l  (C*v.m D r i v e )  
1 2  F o u n t a i n  H111. N e r t h  F I S  
1 3  Q-250 C643L.IH2. 29  Oet  93  trl 

J 1  ICHECK I N 9  NINV I O I R  STRT METRIC HVINS Q WSEL FQ 

6 ,025 1718.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I W  CHNIM ITRACE 

5 

SECNO DEPTH CWSEL CRIWS WSELK EG 

?lME 
QLOB QR08 ALOB ACH $8 vRon VLOB XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

PAGE 9 

PAGE 10 

HV HL OLOSS L-BANK ELEV 
AROB VOL N A  R-BANK ELEV 
XNR WTN E W l N  S5TA 
ICONT COUAR TOPWlO ENOST 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUME0 

1.000 1.16 1716.76 1716.76 1718.00 1717.14 
250.0 

. 38  
1.3 246.0 2 . 8  1.7 49.3 

.oo 
2.6 

.76 4.99 1.05 ,070 ,024 
,008927 ,070 

0. 0. 0. 0 11 0 

'SECNO 1.100 
1.100 1.17 1716.77 1716.76 
250.0 1 . 3  246.0 2 . 8  . 00 .76 4.99 1.05 

,008894 0. 0. 0. 

11 Flow r p l l t  a t  C643 1.ft channe l  (Cavarn Drlv.) 
1 2  F0""t.i" H i l l .  N o r t h  F I S  
1 3  4-300 C543L.IH2. 29  Oct  93  trl 

J1 ICHECK INQ NINV I D l R  STRT UETRIC HVlNS Q 

7 ,025 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC I W  

6 

WSEL 

1718.0 

CHNIM 

SECNO DEPTH WSEL CRIWS WSELK EG 
Q 

HV 
QLOB QCH QROB 

HL OLOSS L-BANK ELEV 
ALOB ACH AROB VOL N A  R-BANK ELEV 

PACE B 

PAGE 11 

PAGE ," 
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3720 CRITICAL OEPTH ASSUMED 
1.000 4 1717.04 1717.04 1718.00 1717.56 .52 .MI .OO 1716.30 
400.0 4.2 309.7 6.1 4.3 66.8 4.9 .O .O 1716.00 

,OO .99 5 .04  1.24 ,070 ,024 ,070 ,000 1715.60 1065.96 
.000 lb6  0. 0. 0. 0 1 4  0 .OO 83.43 1149.39 

T l  F low s p l i t  a t  C543 1.Tt rhann.1 (Crv.m Drlv.) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-450 C543L.lH2. 29  Oct 93 trl 

5 1  ICHECK IN6 NlNV I O I R  STRT METRIC HVINS Q WSEL FQ 

1 0  .025 1718.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 10Ll CHNlM 1TRACE 

15 

PAGE 17 

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

?lME 
QLOB 9:; QROB ALOB ACH ARO5 VOL TWA R-BANK ELEV 
VLOB VRO0 XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 10C lCONT CORAR TOPWIO ENOST 

'PROF 9 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.53 1717.13 1717.13 1718.00 1717.60 .55 .OO .OO 1716.30 
450.0 5.7 436.9 7.4 5.4 72.2 5 .0  .O .O 1716.00 

.OO 1.05 6.05 1.28 .070 ,024 .070 ,000 1715.60 1064.60 
,007887 0. 0. 0. 0 I 4  0 .OO 85.58  1150.18 

'SECNO 1.100 
1.100 1.54 1717.14 1717.13 .OO 1717.69 .55 .OO .OO 1716.30 
450.0 5.7 436.9 7 . 4  5.4 72.4 6.8 .a .O 1716.00 . 00 1.05 6.03 1.28 ,070 ,024 ,070 ,000 1715.60 1064.54 

.007805 0. 0. 0 .  0 5 0 .OO 85.67 1150.21 

'SECNO 1.200 
1.200 1 .54  1717.14 1717.13 .OO 1717.69 .55 .OO .OO 1716.30 
460.0 5.7 436.9 7 . 4  5.5 72 .5  5.8 .O .O 1716.00 . 00 1.04 6.02 1.28 ,070 .024 .070 .OOO 1715.60 1064.51 

,007760 0. 0. 0. 0 5 0 .OO 85.72 1150.23 

..................................... 
HEC-P WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 ..................................... 

PAGE 1 9  

THIS RUN EXECUTED 290CT93 15:25:51 

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

50 CS43L.lHZ. 2 9  Oct  9 

S M R Y  PRINTOUT 

SECNO Q WSEL CRlWS EG TOPUID DEPTH 10.KS VCH 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  F lov  S p l i t  a t  C543 Le f t  HEC-2, Page 5 1 



SUMRRY OF ERRORS AND SPECIAL NOTES 

CAUTION SLCNO- 1.000 PROFILE- I CRLTICA. OEPTd ASSLHED 
CALTLON SECNO- 1.000 PROFILE- 2 CRIT ICAL  OLPTd ASSMIED 
CALTION SECNO- 1.000 PROFILE- 3 CRIT ICAL  OEPTn ASSUMED 
CAUTION SEChO- 1 . 0 0 0  P R O F I S -  4 CRIT ICAL  OLPTn A S S a E O  
CAUTION SEChO- 1 . 0 0 0  PROFILE- 5 CRIT ICAL  OEPTh ASSHED 
CAJTION SECNO- 1.000 PROFILE- 6 CRITICA. OEPTd ASSLHEO 
CALTION SECNO- 1.000 PROFILE- 7 C R I T I C A r  D f P T d  ASSUMED 
C A 8 ~ T l 0 h  SECNO- 1 0 0 0  PROFILE- 8 CRIT ICAL  OEPTd ASSUHED 
CAUTION SECNO- 1:000 PROFILE- 9 CRIT ICAL  DEPTh ASSJHED 

PAQE 2 0  

APPENDIX A 
Hydraulic Calculations f o r  Flow Sp l i t  a t  C543 Left HEC-2. Page 6 1 



1 ............................................ ....................................... 
4EC-2 UATER SURFACE PROFILES 

. 
V.r.lon 1.6.2; h y  1991 

RUN DATE 0 4 M v 9 3  TlHE 12:00:39 . ............................................ ....................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2: n a y  1991 ..................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X xxxxxxx  xxxxx XXXXXXX 

U.S. A N Y  CORPS OF ENGINEERS 

HYDROLCGIC ENGINEERING CENTER 

609 SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

PAGE 1 

THIS RUN EXECUTED 04NOV93 12:00:39 

T l  F low split .t C543 r l g h t  chann.1 (Oxford  Warh) 
1 2  F o u n t a i n  H i l l '  N o r t h  F1S 
T I  Q - 50 C543R.IH2. 29  Oct 9 3  trl 

Jl ICHFCK I N Q  NlNV 1DIR STRT METRlC HVINS 9 WSEL FQ 

2 .031 1718.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1WJ CHNIM ITRACE 

1 

53 VARIABLE CODES FOR S M R Y  PRINTOUT 

38 4 3  1 2 3 4 B 5 26  

SECNO OEPTH N S E L  CRIWS WSELK EG 

?,ME 
QLOB QCH PRO8 ALOE ACH 
VLOB VCH VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

CCHV- ,100 CEHV- ,380 
'SECNO 1.000 

1.000 .79 1714.29 .OO 1718.00 1714.49 . I 9  
50.0 .3 49.7 .O .3 14.0 .O 

.OO .96 3.55 . 00 .075 ,050 ,000 
,030992 0. 0. 0. 0 0 8 

HV HL OLOSS L-BANK ELEV 
AROB VOL lWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENOST 

"SECNO 1.100 
1.100 .80 1714.30 .OO 

50.0 .3 43.7 .o 
.OO .96 3.53 .OO 

,030462 0 .  0. 0. 

'SECNO 1.200 
1.200 .80 1714.30 .OO 

50.0 .3 49.7 .O 
.OO .96 3.49 .OO 

,029537 0. 0. 0. 

T l  F low split a t  C543 r i g h t  chann.1 (Oxtord Wash) 
1 2  F o u n t a i n  H i l l $  N o r t h  F I S  
T3 9-100 C643R.IHZ. 29 O c t  93  trl 

C h a n n e l  
APPENDIX A 

Hydraulic C a l c u l a t i o n s  f o r  Flow S p l i t  a t  C543 Right 

PAGE 2 

PAGE 3 

HEC-2. Page 1 



J1 ICHECK IN9 NINV I O I R  STRT METRIC HVINS Q 
WSEL FQ 

3 ,031 1718.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM 
ITRACE 

2 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANI ELEV 

P QLOB QROB ALOB ACH A m 8  VOL TWA R-BANK ELEV 
TIME VWB VROB XNL XNCH M R  WIN E W I N  SSIA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT cORAR TOPWID ENOST 

'SECNO 1.100 
1.100 1.09 1714.59 .OO .OO 1714.90 .31 .OO .OO 1714.00 
100.0 2.b 98 .0  .O 1.3 21.8 .O .O .O 1716.00 

. 00 1.53 4.19 .OO ,075 ,050 .OOO ,000 1713.50 1210.56 

,030571 0 .  0. 0. 0 0 0 .OO 51.58 1242.14 

TI  low s p l l t  a t  ~ 5 4 3  ri h t  channe l  (Oxford  Wash) 
T2 F o u n t a l n  H I l l s  N o r t h  PIS 
73  4-150 C543R.IH2. 29  Ost  93  trl 

J1 ICHECK IN9 NINV I D I R  STILT METRIC HVINS Q WSEL FQ 

4 ,031 1718.0 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN A L L M  IBW CHNIM ITRACE 

3 

SECNO OEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

%HE vLoB vRos xNL xNcn xNu wTN E W I N  SSTA 

SWPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

n   low x p l t t  at  C543 r l g h t  channe l  (Oxford  Wash) 
TZ F o u n t a l n  H i l l s  N a r t h  F I S  
T I  Q-200 C543R.IH2. 29  O s t  93  trl 

JI ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

5 .031 1718.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

4 

1 

PAGE 4 

PAGE 6 

PAGE 7 

WPENOIX A 
Hydraulic Calculations for Flow S p l i t  a t  C543 Right 





CCHV- . l o 0  CEHV. ,300 
5 E C W  1.000 

1.000 1.84 1715.34 1715.32 1718.00 1715.94 .60 . 00 .OO 1714.00 
300.0 17.9 282.1 .O 6.8 44.2 .O .O .O 1716.00 . 00 2.64 6.38 .OO ,075 .050 ,000 ,090 1713.50 1204.92 

.030551 0. 0 .  0 .  0 1 8  0 .OO 42.49 1247.41 

'SECNO 1.100 
1.100 1.85 1716.35 1715.32 .OO 1715.95 .60 .OO .OO 1714.00 
300.0 17.9 m 2 . 1  .O 6 . 8  44.3 .O .O .O 1716.00 

.OO 2.64 6.36 .OO ,075 ,050 ,000 ,000 1713.50 1204.90 
.030341 0. 0. 0. 0 5 0 .OO 42.54 1247.43 

T I  F l a  v l t t  a t  C543 ri he chann.7 ( o x l o r d  w.,h] 
TZ F o u n t a i n  n i l i s  ~ o r t h  81s 
T3 9-400 C543R.IHZ. 2 9  O c t  93  trl 

J1 ICHECX IN NINV l D l R  STRT METRIC HVINS 9 USEL FQ 

8 ,031 1718.0 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM ITUACE 

7 

SECNO DEPTH WSEL CRlWS USELK EG HV HL OW45 L-BANK ELEV 
Q OLOB W H  4R08 ALOB ACH AR08 VOL IYA R-SANK ELEV 
TIME VWB VCH VR08 XNL XNCH XNR WTN 
SWPE XLOBL XLCH 

ELnlN 5514 
XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENOST 

'PROF 7 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 I 1715.61 1715.61 1718.00 1736.32 .71 .OO .OO 1714.00 
400.0 29 .2  370.8 .O 9.7 53.2 0 .O .O 1716.00 

.OO 3.00 6 .98  . 00 .075 ,050 .OOO ,000 1713.50 1202.91 
.030860 0 .  0. 0. 0 1 4  0 .OO 46.37 1249.28 

.SECNO 1.100 
3720 CRITICAL DEPTH ASSUMED 

1.100 2.12 1715.62 1715.61 .OO 1715.33 .71 .W .OO 1714.00 
400.0 29.2 370.8 .O 9.8 53.3 .O .O . D  1716.00 

.DO 2.99 5.96 .OO ,075 ,050 .DO0 .OOO 1713.50 1202.89 
,030674 0. 0. 0. 0 5 0 .OO 46.41 1249.30 

T l  Flow s p l i t  a t  C543 r i g h t  channe l  (Oxqard Warh) 
TZ F o u n t a t n  Ht11s  N o r t h  F I S  
73 9-500 C543R.IH2. 29 Oet  93  trl 

J 1  lCHECK I N 9  NINV I O I R  STRT METRIC HVlNS 9 WSEL F9 

9 .031 1718.0 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITWEE 

8 

SECNO DEPTH WSCL CRIWS WSELK EG HV HL 
9LOB 

OLOSS L-BANK ELEV 

&ME 
QROB 98 vRoa 

&LO8 ACH AROB VOL W A  
VLOB 

R-BANK €LEV 
XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XL089 ITRIAL IOC ICONT CORAR TOFWID ENOST 

ccnv- . l o o  CMV- .3oo 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.36 1715.86 1715.86 1718.00 1716.65 .OO .OO 1714.00 
.e! 500.0 42.2 457.8 .O 12.9 61.7 .O .O 1716.00 

.OO 3.27 7 .42  .OO ,075 ,050 ,000 ,000 1713.50 1201.08 
,030512 0. 0. 0 .  0 1 1  0 .OO 49.90 1250.99 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for Flow S p l i t  a t  C543 Right 
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PAGE 17 

T I  F low r p l i t  at C543 r l h t  channe l  (Oxford  Varh) 
TZ ~ o u n t a l n  n t l ~ s  ~ o r t h  FIS 
T3 e 6 0 0  C543R.IH2. 29  Oot  93  trl 

J1 ICHECK INQ NINV l D l R  STRT METRIC HVINS Q WSEL FQ 

1 0  ,031 1718.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITWCE 

15 

HV HL OLOSS L-8bNK ELEV 
AROB VOL TVA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CQRAR TOWID ENDST 

SECNO DEPTH CWSEL CRlWS VSELR EG 
QLOB QCH QR08 ALOB 

%HE vLoB 
ACH 

VCH VRDB XNL XNCH 
SLOPE XLDBL XLCH XLOBR ITRIAL IDC 

CCHV- ,100 CEHV- ,300 
5ECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.62 1716.12 1716.12 1718.00 1716.94 .82 
600.0 59.0 540.8 .2 16.9 71.5 .3 

.OO 3.48 7.55 .77 .075 ,050 ,050 
.026951 0. 0 .  0. 0 11 0 

PAGE 1 9  

rnIs RUN EXECUTED 0 4 ~ 0 ~ 9 3  12:00:44 ..*.......................*...*...... 
HEC-2 WATER SURFACE PROFILES 

V.rrion 4.6.2: May 1 9 9 1  ..........*...... I..............."... 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  S U M R Y  OF ERRORS LIST 

50 C543R.IH2. 29  O c t  9 

S U W R Y  PRINTOUT 

SECNO a N S E L  CRlWS EG TOPUID DEPTH 10.KS VCH 

APPENDIX A 
Hydraulic C a l c u l a t i o n s  f o r  Flow S p l i t  a t  C543 Right Channel  HEC-2, Page 5 



SUWARY OF ERRORS AWD SPECIAL NOTES 

CAUTION SLCNO- 1 . 0 0 0  PROFI-E- 7 CRITICAL DEPTH ASSLUED 
CAUTION SECNO- 1 . 0 0 0  PROFILE- 8 C R l l I C A *  OEPTU ASSUYED 
CAUTION SEChO- 1 . 0 0 0  PROFLLE- 9 CRIT ICAL  DEPln  ASSUNED 

CAUTION SECND- 1 . 1 0 0  PROFILE- 7 CRIT ICAL  DEPTH ASSUMED 

PAGE 2 0  

APPENDIX A 
Hydraulic Calculations for F l a  S p l i t  a t  C543 Right 

4 
1 

HEC-2. Page b 





Discharge vs Stage Curve for Flow Split at C545 

C545 HEC-2 Results 

- Left - Right - 
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..................*......-.... ....................................... . HEC-2 WATER SURFACE PROFILES . 
v.rsion 4.6.2; May 1991 

. RUN DATE O4NOV9J TIME 12:00:54 ' ............................................ ....................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

U.S. ARMY CORPS OF ENGINEERS . HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET. SUITE D 

DAVIS, CALIFORNIA 95616-4607 

(916) 756-1104 

PAGE 1 

THIS  RUN EXECUTED 04NOV93 12:00:54 ..................................... 
HEC-2 WATER SURFACE PROFILES 

V.r.ion 4.6.2; my 1 9 9 1  ..................................... 
T l  F l o w  a p l l t  a t  C545 1.Tt chann.1 (Gl.nbrook B l v d . )  
1 2  F o u n t a t n  H l l l r  N o r t h  F I S  
1 3  Q - 1 0  C545L.IH2. 0 4  Nov 9 3  trl 

J l  ICHECK 1Nq NINV I D I R  STRT METRIC HVlNS Q WSEL FQ 

2 ,016 1679.4 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC I6W CHNIM I T W C E  

1 

53 VARIABLE CWES FOR S U W R Y  PRINTWT 

3 8  43  1 2 3 4 B 5 2 6  

SECNO DEPTH N S E L  CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB 98 QROQ ALOB ACH AROS VOL W A  R-BANK ELEV 

?,ME VLOB VROB XNL XNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

.PROF 1 

CCHV- . I 0 0  CEHV- .300 
.SECNO 1.000 

3266  DIVIDED FLOW 

. S E W  1.100 

3265 D IV IDED F L W  

.SECNO 1.200 

3265  DIVIDED FLU4 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Sp l i t  a t  C 5 4 5  Left  

PAGE 2 

HEC-2. Page 1 



T l  F low s p l i t  .t C545 1.it sh.nn.1 (G1.nb"aaf BlVd.) 
TE F o u n t a t n  H i l l s  N o r t h  F I S  
T3 Q- 15  C545L.IH2. 0 4  Nov 93  trl 

J1 ICHECK I N 9  NINV I D I R  STRT METRIC HVINS 9 WSEL FQ 

3 ,016 1679.4 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

2 

SECNO DEPTH WSEL CRIWS USELK EG HV HL 
QLOB 

OLOSS L-BIINK ELEV 

?Im QROB 9::: ,ROB 
ALOE ACH A M B  VOL W A  

VLOB 
R-BANK ELEV 

XNL XNEH XNR YTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPYIO ELMIN SSTA ENOST 

.PROF 2 

CCHV- ,100 CEHV- .300 
'SECNO 1.000 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .35 1679.35 1679.35 1679.40 1679.44 .09 .OO 

15.0 .O 15.0 .O .O 6 . 2  .O .O .OO 1679.40 
.oo .DO 2 . 4 1  .OO ,000 ,024 .OOO .O 1679.40 

.015550 
.OOO 1679.00 1015.15 

0. 0. 0 .  0 15  0 .OO 35.65 1074.85 

'SECNO 1.100 

3265 DIVIDED FLOW 

1.100 .35 1679.35 1679.35 .OO 1679.44 .09 .OO 
15.0 .OO 1679.40 

.O 15 .0  .O .O 6.3 .O 
.oo 0 

.OO 2.39 .OO ,000 .024 ,000 
.O 1679.40 

.01517% 0. 0. 0. 0 5 0 ,000 1679.00 1015.15 .OO 35.81 1074.85 

SSECNO 1.200 

3265 DIVIDED F L W  

T I  Flow s p l t t  a t  C545 l e f t  channel  (G lenbrook  B l v d . )  
T2 F o u n t a i n  H i 1 1 1  N o r t h  F I S  
73  9- 20 C545L.IH2. 0 4  Nov 93  trl 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVINS q WSEL IV 

4 .OX6 1679.4 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITRACE 

3 

SECNO DEPTH WSEL CRIWS WSELK EG uv 
QLOB QROB AROB VOL TWA HL 

ALOB 
OLOSS L-BANK ELEV 

$8 vnon 
ACH 

VLOB R-BANK ELEV 
XNL XNCH XNR WTN ELMIN SSTA 

SWPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

.PROF 3 

CCHV- ,100 CEHV- .300 
"SECNO 1.000 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .39 1679.39 1679.39 1679.40 1679.49 .10 .OO 
20.0 .o 20.0 . Q .o .oo 1679.40 

.oo 7.8 
.60 2 56 

.o .o .O 1679.40 
.OO .OOO ,024 

.015120 
,000 

0 .  0 .  0 .  0 6 0 .00  39.92 1074 97 
000 1679.00 1015.03 

'SECNO 1.100 

3265 DIVIDED F L W  

PAGE 3 

PAGE 4 

PAGE 5 

PAGE 6 

Channel 
APPENDIX A 

Hydraulic Ca lcu la t i ~ns  f o r  Flow S p l i t  a t  C545 L e f t  



*SECNO 1.200 

3265 DIVIDED FLOV 

11 Flow s p l t t  a t  C545 l e f t  shann.1 CGl.nbroak 8 l v d . I  
1 2  F o v n t a f n  H i l l r  N o r t h  F I S  
T3 Q- 25 C545L.IHZ. 0 4  Nov 93  trl 

J 1  lCHECK INP NINV I D I R  STRT METRIC 

5 ,016 

J 2 N P R O F  I P W T  PRFVS XSECV XSECH PN 

4 

SECNO DEPTH N S E L  CRIWS WSELK EG 
QLOB 3:; PRO8 ALOB ACH 

?IME vLoB vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

-PROF 4 

CCHV- ,100 cenv- -300 
.SECNO 1.000 

3265 DIVIDED F L W  

3720 CRITICAL DEPTH ASSUMED 
1.000 .43 1679.43 1679.43 1679.40 1679.54 
25.0 .O 25.0 .O .O 9 . 5  . 00 .04 2 .63  .04 ,000 ,024 

,013981 0 .  0. 0. 0 8 

HV HL OLOSS L-BANK ELEV 
&ROB VOL T W  R-BUIK ELEV 
XNR WTN E W I N  SSTA 
ICON1 CORdD TOPWID ENOST 

.SECNO 1.100 

3265 DIVIDED FLOV 

HVINS 9 WSEL PV 

1679.4 

ALLLC IQV CHNIM ITRACE 

.SECNO 1.200 

3265 DIVIDED FLDW 

T l  F lew s p l i t  s t  C545 l e f t  channe l  (G lenurook  B l v d . )  
T2 F o u n t a i n  H i l l r  N o r t h  F I S  
73  q- 30 C545L.IH2. 04  Nev 93  trl 

J 1  ICHECL INQ NINV I D I R  STRT METRIC HVINS P WSEL FP 

5 ,016 1679.4 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE 

5 

SECNO DEPTH N S E L  CRIWS WSELK EG HV HL 01055 L-BANK ELEV 
P 9108 PCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME V LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORAR TOPWID ENDST 

.PROF 5 

CCHV- ,100 CEHV- .30L 
.SECNO 1.000 

3265 DIVIDED F L W  

3720 CRITICAL DEPTH ASSUMED 
1.000 .46 1679.46 1679.46 1679.40 1679.58 .12 

30.0 .O 29 .9  .I .O 10.9 .2 
.OO . 0 1  2.75 .35 ,050 ,024 ,050 

,013637 0. 0 .  0 .  0 11 0 

C h a n n e l  

APPENDIX A 
Hydraulic Calculations far F l a w  Spl i t  a t  C545 L e f t  
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.SECNU 1.100 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUHED 
1.100 .47 1679.47 1679.46 

30.0 .O 29.9 . I  
.OO .03 2.72 .35 

,013423 0. 0 .  0. 

.SECNO 1.200 

3265 DIVIDED FLOW 

PAGE 11 

T l  F l w  s p l i t  at C645 l e f t  chann.1 (Glenbrook B lud . )  
1 2  F e u n t a i n  n i l l s  N o r t h  F I S  
1 3  Q- 35  C54SL.IHZ. 04  Nsu 9 3  trl 

J1 ICHECK I N q  NINV I D I R  STRT METRIC HVINS Q WSEL F q  

7 ,015 1679.4 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

6 

PAGE 1 2  

SECNO DEPTH WSEL CRIWS WSELK EG HV 
QLOB QCH QROQ 

HL OLOSS L-BANK ELEV 

TIME 
ALOB ACH AROB 

VLOB VCH XNR UTN 
VOL 

VROQ 
W A  

XNL 
R-BANK ELEV 

xwcn 
SLOPE XLOBL XLCH 

ELUIN SSTA 
XLOBR I T I A L  IOC ICONT CORAR TOPWID ENDST 

'PROF 6 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 

3265 DIVIDED FLOW 

3720 CI(IT1CAL DEPTH ASSUMED 
1.000 .49 1679.49 1579.49 1679.40 1679.61 
35.0 .O 3 . 8  .2 .O 

.12 

. 00 
12.4 

.03 
.5 

2.79 .44 ,050 ,024 
.013004 0. 

,050 
0. 0. 0 11 0 

'SECNU 1.100 

3265 DIVIDED F L W  

'SECNO 1.200 

3265 DIVIDED FLOW 

PAGE 1 3  

T l  F low s p l i t  a t  C545 l e f t  Chann.1 (Glenbrook Blud.)  
I 2  F o u n t a t n  H111s N o r t h  F I S  
T3 Q- 40 C545L.IHZ. 04 N6Y 93 trl 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q 

8 ,015 

J 2 N P R O F  IPLDT PRFVS XSECV XSECH FN ALLDC IBW 

7 

WSEL FQ 

1579.4 

CHNIM ITRACE 

PAGE 14 

SECNO DEPrn CWSEL CRIWS WSELK EG 
QLOB QCH 

HV 
QROB 

HL 
ALOB ACH 

OLOSS L-BANK ELEV 
?IME VLOB VCH 

AROB VOL TWA 
VROB XNL XNCH XWR WTN 

R-SANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
ELUlN SSTA 

ICON1 CORAR TOPWID ENOST 

.PROF 7 

CCHV- .lOQCEHV- ,300 

APPENDIX A 
Hydraulic C a l c u l a t i o n s  for F l o w  S p l i t  a t  C545 Left Channel 

HEC-2. Page 4 



.SECNO 1.000 

3265 DIVIDED F L W  

3720 CRITICAL DEPTH ASSUMED 
1.000 .52 1679.52 1679.52 1679.40 1679.65 

40.0 .O 39.5 .5 .O 13.9 
.OO .03 2.85 .52 .050 .024 

,012593 0. 0 .  0. 0 11 

.SECt+a 1.100 

3265 DIVIDED FLOW 

.SECt+a 1.200 

3255 DIVIDED F L W  

11 Flow s p l i t  a t  C545 1.ft ch.nn.1 (G1.nbrosk 8 lvd . l  
1 2  ~sunt . in  H i l l s  N m t h  F I S  
1 3  q- 45 C545L.IHZ. 0 4  Nov 93  trl 

J1 ICHECK I N 9  NINV I D I R  ST@T METRIC 

9 .015 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN 

8 

SECNO DEPTH CWSEL CRlWS WSELK EG 
QLO8 QROB AL08 ACH 

%HE VLOB 9:: VROB XNL XNCH 
SLOPE XLOQL XLCH XLOQR ITRIAL IDC 

.PROF 8 

CCHV- ,100 CEHV- ,300 
aSECM 1.000 

3265 DIVIDED F L W  

3720 CRITICAL DEPTH ASSUMED 
1.000 .55 1679.55 1679.55 1679.40 1679.68 

45.0 .O 44.2 .8 .O 15.3 
.OO .03 2.90 .58 .050 ,024 

.012128 0. 0. 0. 0 11 

.SEENO 1.100 

3265 DIVIDED FLOW 

.SECNO 1.200 

3265 DIVIDED FLOW 

HVlNS Q WSEL FQ 

1679.4 

ALLDC I8W CHNIM ITRACE 

PAGE 16 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENOST 

T I  Flow s p l i t  a t  C545 l a f t  channe l  (G1.nbrook Blvd.)  
T2  F o u n t a l n  H i l l s  N o r t h  F I S  
1 3  Q- 50 C545L.IHZ. 0 4  Nou 93  trl 

J1 ICHECK I W  NINV l D I R  STRT METRIC 

10 ,016 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN 

15 

PAGE 15 

PAGE 17 

HVINS Q WSEL FQ 

1679.4 

ALLDC I5W CHNIM ITRACE 

Channel 
APPENDIX A 

Hydraulic Calculations for f lw S p l i t  a t  C545 Le f t  
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5ECNO DEPTH N S E L  CRIWS WSELK EG HV HL 
QLOB 

OLOSS L-BANK ELEV 

?]ME 
QCH QR08 ALOE ACH AROQ VOL WA R-BANK ELEV 

VLOB VCH VROS XNL YNCH XNR WTN E W l N  SSTA 
SLOPE XLOBL XLCH XLO8R ITRIAL IDC ICONT CORAR TOPWID ENDST 

.PROF 9 

CCHV- . I 0 0  CEHV- .3W 
'SECNO 1.000 

3265 DlVlOED FLOU 

3720 CRITICAL DEPTH ASSUMED 
1.000 .57 1679.57 1679.57 1679.40 1579.70 . I 3  . 00 

50.0 .O 48.9 1 . 1  .I 15.5 1.7 .O .O 1679.40 
.OO 1579.40 

.OO .03 2.96 .63 ,050 .024 ,050 
.012000 0. 0. 0. 0 1 4  0 ,000 .OO 1679.00 78 .31  1014.36 1095.48 

.SECW 1.100 

3265 OIVlDED FLOU 

'SECNO 1.200 

3265 DIVIDED F L W  

........ "..*..*...,..'.............". 
HEC-2 WATER SURFACE PROFILES 

V.rslon 4.6.2; Hay 1 9 9 1  f.. .................................. 

PAGE 1 9  

THIS RUN EXECUTED 04NOV93 12:00:58 

NOTE- ASTERISK is) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  S U W R Y  OF ERRORS LIST 

1 0  CS4SL.IHZ. 0 4  Now 9 

S U W R Y  PRINTOUT 

SECW Q CWSEL CRIWS EG TOPWID DEPTH 10'KS VCH 

S U W R Y  OF ERRORS AN0 SPECIAL NOTES 

PAGE 20 

C h a n n e l  
APPENDIX A 

Hydraulic C a l c u l a t i o n s  f o r  Flow S p l i t  a t  C545 Lef t  HEC-2. Page 6 I 



CAUTION SECW- 1 . 0 0 0  PROFILE- S CRITICAL DEPTH ASSUME0 

CAUTION SECNO- 1.100 PROFILE- 5 CRITICAL DEPTH ASSUMED 

APPENDlX A 
Hydraulic Calculations for Flow S p l i t  a t  C545 Le f t  



l............................................ ....................................... 
HEC-2 UATER SURFACE PROFILES 

V e r l t o n  4.6.2: May 1991 

RUN DATE O4NOV93 TIME 12:03:45 - ..*...........*........ ..................... ....*............... ".."............... 

...........*.......*.... "............ 
HEC-2 WATER SURFACE PROFILES 

V.rsion 4.6.2: May 1 9 9 1  ..*.....*....*...................*... 

X X xxxxxxx x x x x x  XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

T l  F low s p l i t  st C545 r t  h t  channe l  (Tamarack Len.) 
T2  F o u n t a l n  H t l l r  N o r t h  ?IS 
T3 9 - 50 C545R.IHZ. 04  Nor  93  trl 

111 ]CHECK I N 9  NlNV I D I R  STRT METRIC HVlNS 9 

2 ,020 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBW 

1 

U.S. AMY CORPS OF ENGINEERS . HYOROL061C ENGINEERING CENTER - 609 SECOND STREET. SUITE D 

DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 

PAGE 1 

THIS RUN EXECUTED 04NOV93 12:03:45 

WSEL FQ 

1679.4 

CHNIM ITRACE 

5 3  VARIABLE CODES FOR S W R Y  PRINTOUT 

38 4 3  1 2 3 4 8 5 26 

SECNO DEPTH LWSEL CRIWS WSEU EG HV HL 
QLOB PCH 

OLOSS L-BANK ELEV 
QROB 

?]ME vLo8 
ALOB ACH AROB VOL TWA 

VCH VROB XNL XNCH XNR WTN 
R-BANK ELEV 

SWPE XLO8L XLCH 
ELMIN SSTA 

XLOBR ITRIAL IDC ICONT CORAR TOW10 ENOST 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .32  1679.32 1679.32 1679.40 1679.39 .08 
10.0 .O 10.0 .o .O 4.5 .o 

.OO .OO 2.20 .00 .OOO ,024 ,000 
,013979 0 .  0. 0. 0 1 4  0 

T I  Flow i p l t t  a t  C545 r i g h t  ch.nn.1 (Tambrack Lan.) 
1 2  F o u n t a i n  H i l l s  No r th  F1S 
1 3  9- 15 C54SR.IHZ. 0 4  Nov 93  trl 

PAGE 2 

PAGE 3 

Channel 
APPENDIX A 

Hydraulic Calculations for F l a w  Split at C545 Right 



JI ICHECK INQ NINV IDIR STRT METRIC HVIW a USEL FQ 

3 ,020 1679.4 

5 2  NPWF IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIM ITPICE 

2 

PAGE 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
qLOB qR0B ALOB ACH AROB VOL W A  R-BANK ELEV  HE vLoB 9:: vRo8 xNL xNcn xNR wTN ElMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORA% T o w 1 0  ENOST 

'PROF L 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSWED 

1.000 .36 1679.36 1679.36 1579.40 1679.47 .11 .OO .OO 1579.nO 
15.0 .O 15.0 .O .O 5.7 .O .O .O 1679.40 
. 0 0  . 00 2.53 . 0 0  ,000 ,024 ,000 .DO0 1679.00 1060.13 

,016033 0. 0. 0. 0 15 0 .OO 27.74 1087.87 

T I  F lew s p l i t  a t  C545 rl h t  ch-nn.1 (Tamarack Lane) 
1 2  F a u n t a i n  H i l l s  N o r t h  F1s 
T3 2 0  C545R.IHZ. 04  Nov 93  trl 

J1 IMECK I N 9  NINV I D I R  STRT METRIC HVINS 9 WSEL F q  

4 ,020 1679.4 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC IBW CHNIN ITRACE 

3 

SECW OEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
9LOB 9:: 9Ei ALOB ACH &ROB VOL W A  R-BANK ELEV 

?IME VLOB XNL XNCH XNR UTN ElMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSWED 

1.000 .40 1679.40 1679.40 1679.40 1679.53 .13 .OO .OO 1679.40 
20.0 .O 10.0 .O .O 7.0 .O .O .O 1679.40 

.OO .03 2.85 .OO ,000 ,024 ,000 ,000 1679.00 1059.41 
.013500 0. 0. 0. 0 5 0 .OO 28.66 1088.07 

T I  F l a  s p l i t  at ~ 5 4 5  rl h t  s h m n e l  (Tama~ack  Lane) 
7 2  F o u n t a i n  H i l l s  No r th  !IS 
73  a. 2 s  Cs45R.IHZ. 04  Nov 93  trl 

J1 ICHECK INQ NINV I D l R  STRT METRIC HVINS 9 WSEL F q  

5 ,020 1679.4 

JZNPROF IPLOT PRFVS XSECV XSLCH FN ALLDC IBW CHNIM ITRACE 

4 

Channel 
APPENDIX A 

Hydraulic Calculations for f l o w  Split at C545 Right 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB 

HV 
QROB 

HL OLOSS L-BANK ELEV 

?*ME 9:; ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VROB XNL XNCH XNR YTN ELMIN SSTA 

SWPE XLOBL xLcn XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

CCHV- ,100CEHV- .300 
. S E W  1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .45 1679.45 1679.45 1679.40 1679.59 
25.0 .O .14 .OO 

25.0 
.OO 1679.40 

.O .1 8.2 .O . 00 .27 3.04 .03 ,050 ,024 .050 
.o .O 1679.40 

,012444 0. 
.OW 1679.00 1054.29 

0. 0. 0 8 0 .OO 34.43 1088.71 

T l  Flow s p l i t  at C545 r i g h t  channe l  (Tm.rack ~ a n e )  
1 2  F o u n t a t n  H i l l s  N o r t h  F I S  
T3 9- 30 CS45R.IHZ. 0 4  Nov g3 trl 

J l  ICHECK INQ NINV I D I R  STRT METRIC HVINS g WSEL FQ 

6 ,020 1679.4 

JZNPROF I P W T  PRFVS XSECV XSECH FN ALLDC IBW CHNIH ITRACE 

5 

SECW DEPTH CWSEL CRIWS WSELK EG 

?,ME !z: QCH QR08 ALOB 
v c n  

ACH 
VROB XNL XNCH 

SLOPE XLOBL XLCH XWBR ITRfAL 1OC 

HV HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .48  1679.48 1679.48 1579.40 1679.55 
30.0 . 2  2 9 . 8  .O . 4  .16 

.OO .39 .03 ,050 9 . 3  
3.22 

.I 
.011915 

,024 
0. 

,050 
0 .  0. 0 1 1  0 

T I  Flew s p l i t  a t  C545 r t  h t  shann.1 (Ternrack Lana) 
T2 F o u n t a l n  H i l l s  N o r t h  21s 
73 Q- 35 C545R.IH2. 0 4  Nov 93  trl 

J1 ICHECK INQ NINV lOIR STRT METRIC HVINS y 

7 ,020 

JZNPROF I P W T  PRFVS XSECV XSECH FN ALWC IBW 

6 

PAGE 8 

PAGE 9 

PAGE 10 

PAGE 11 

WSEL 

1679.4 

CHNIH 

SECNO DEPTH CWSEL CRlWS WSELK EG 
QLOB 

HV 
QROB 

HL 
ALOB 

OLOSS L-BANK ELEV TIHE vLon 93 Acn xNR WTN AROB 
VRO8 

VOL 
XNL 

TWA 
XNCH 

R-BANK ELEV 
SLOPE XLOQL xCcn XLOBR ITRIAL IDC ICONT CORAR TOPWIO E W I N  SSTA ENDST 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  f o r  Row S p l i t  a t  C545 Right 
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'PROF 6 

CCHV- ,100 CEHV- .300 
-SECNO 1.000 
3720 CRITlCAL DEPTH ASSUMED 

1.000 .53 1679.53 1579.53 1679.40 1679.69 
35.0 .5 34.5 .I . 9  10.4 

.OO .49 3.32 .49 .050 ,024 
.010819 0. 0. 0. 0 11 

'SECNO 1.100 
1.100 .53 1679.53 1679.53 .OO 1679.70 .16 . 00 .OD 1679.40 

35.0 .5 34.4 .1 1.0  10.5 .I .O .O 1679.40 

. 00 .49 3.28 .49 ,050 ,024 ,050 .OOO 1579.00 1044.43 

.010403 0. 0 .  0. 0 5 0 .00 45.52 1089.95 

TI F l o *  a p l t t  a t  C545 r t g h t  channe l  ( T a m r a c k  Lane) 
TZ F o u n t a t n  H i l l .  N o r t h  F I S  
7 3  Q- 40 C645R.IH2. 0 4  No" 93 trl 

2 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q 
VSEL FQ 

8 ,020 1679.4 

J 2 N P R O F  lPLOT PRFVS XSECV XSECH FN ALLDC IBV CHNIM ITRACE 

7 

SECNO DEPTH WSEL CRIWS YSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL W A  

R-BANK ELEV 

~IME vLoa 9:; v m B  XNL x N c ~  XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 7 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .56 1679.56 1679.56 1679.40 1679.74 . I 7  .OO .OO 1679.40 
40.0 .9 39.0 .1 1 . 5  11.5 .2 .O .O 1679.40 

.OO .56 3.40 .56 ,050 ,024 ,050 .OOO 1679.00 1040.30 
,009947 0. 0. 0. 0 11 0 .OO 50.16 1090.46 

TI F ~ O *  r p l t t  a t  ~ 5 4 5  r i g h t  sh.nn.1 (Tannrlck Lane) 
1 2  F o u n t a i n  H t l l s  N o r t h  F I S  
1 3  (h 45 C545R.IHZ. 0 4  Nov 93  trl 

5 1  ICHECK IN9 NINV I D l R  STRT METRIC HVINS 9 WSEL FQ 

9 ,020 1679,4 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

8 

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

9 QLOB QCH QROB ALOB ACH AROB VOL TVA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .6O 1679.50 1679.50 1679.40 1679.78 .18 
46.0 1.5 43.3 .2 2.4 12.5 .3 

Channel 
APPENDIX A 

Hydraulic Calculations for F l o w  S p l i t  a t  C545 Right 
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'SECNO 1.100 
1.1(10 .60 1679.60 1679.60 .OO 1679.78 .18 . 00 

U . 0  1 .5  43.3 . 2  2.4 12.6 .3 
.OO 1679.40 

.W 
.O 

.62 3.46 .62 ,050 ,024 
.O 1679.40 

.009190 
,050 

0. 
,000 1679.00 1035.83 

0. 0. 0 5 0 .OO 55.19 1091.02 

T I  F low % l i t  a t  C545 ri h t  shann.1 (Tamarack Lm.1 
TZ F ~ ~ ~ ~ ~ P ~  ~iii. ~ ~ ~ t h  81s 
T3 Q- W C545R.IHZ. 0 4  NDV 9 3  trl 

J1 ICHECK I W  NlNV 1OIR STRT METRIC HVlNS Q WSEL FQ 

1 0  .020 1679.4 

J Z N P K O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHMIM ITRACE 

15 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLDB 

HV HL 
QROB ALOB ACH AROB VOL OLOSS W A  L-BANK ELEV 

VLOB VROB XNL XNCH XNR WTN 
A-BANK ELEV 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC 
ELMIN SSTA 

ICONT CORAR TOPWIO ENOST 

.PROF 9 

CCHV- . I00  CEHV- .300 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .63 1679.63 1679.63 1679.40 1579.82 
50.0 

. I 9  
2. I 47.6 3.2 13.3 .4 .O 

. 00 
.3 

.OO 1679.00 

.oo .67 3.58 .67 ,050 .024 ,050 .O 1679.40 
,009087 0 .  0 .  0 .  0 1 4  0 .OOO .OO 1679.00 58.95 1032.49 1091.44 

'SECNO 1.100 
1.100 .63 1679.63 1679.63 

50 .0  2.1 47.6 . 3  
.do .67 3.56 .67 

,008942 0. 0. 0. 

PAGE 1 7  

PAGE 18 

PAGE 1 9  

THIS RUN EXECUTED 04NOV93 12:03:50 ............ ......................... 
HEC-2 WATER SURFACE PROFILES 

V - r s i o n  4.6.2; May 1991 .... "...................*..."...".... 
NOTE- ASTERISK (-) AT LEFT OF CROSS-SECTION NUMBER INOICATES MESSAGE I N  SUWARY OF ERRORS LIST 

50 C545R.IHZ. 0 4  Nov 9 

S W A R Y  PRINTWT 

SECNO 9 N S E L  CREWS EG TOPWIO DEPTH 10'KS VCH 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Flow Sp l i t  a t  C545 Right HEC-2. Page 5 



W*M4RV OF ERRORS AND SPECIAL NOTES 

Channel 

1.000 PROFILE- 
3.000 PROFILL- 
1 .000  PROFILE- 
1 .000  PROFILE- 
1.000 PROFILE- 
1.000 PROFILE- 
1.000 PROFILE- 
1.000 PROFILE- 
1.000 PROFILE- 

APPENDIX A 
Hydraulic Calculations for Flow S p l i t  at C545 Right 
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Refer to Appendix A for 
supporting calculations 





C614 HEC-2 Results 
Discharge vs Stage Curve for Flow Split at C614 

10 20 30 
Discharge, in cfs 

-.c Left -a- Right - 



DATE 

FT3 sv - f l L  
PROJECT NO. 



............................................. ....................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2: May 1991 

RUN DATE O4NOV93 TIME 11:59:30 ' ............................................ ....................................... 

HEC-2 WATER SURFACE PROFILES 

v.rsron a.s.21 ~ a y  1991 ..................................... 

X X XXXXXXX XXXXX 
X X X  

XXXXX 
X X 

X X X  
X X 

X X 
XXXXXXX XXXX X 
X X X  

XXXXX XXXXX 
X x 

X X X  X X 
X X XXXXXXX XXXXX 

X 
XXXXXXX 

" U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET. SUITE 0 

DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 

PADE 1 

THIS RUN EXECUTED 04NOV93 11:59:M 

T l F l o w  s p l i t  a t  C614 1.ft channe l  (Cavarn Oriv.) 
T2Founta in  H i l l s  N o r t h  F I S  
T39 - 5 C614L.IW. 2 8  O s t  93  trl 

J1 ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

2 ,032 45.6 
J Z N P R O F  I P W T  PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

1 

J3 VARIABLE CODES FOR S U W R Y  PRINTOUT 

3 8  43 1 2 3 4 8 5 26 

SECNO OEPTH WSEL CRIWS WSELK EE 
QLOB QROB 

HV HL 
ALOB ACH 

OLOSS L-BANK ELEV 
TIME vLon 9 2  xNL xNcn 

AROB 
VROB 

VOL WA 
XNR 

R-BANK ELEV 
SLOPE XLOBL XLCH WTN 

XLOBR ITRIAL IDC ICONT CORAR TOPWIO ELMIN SSTA ENMT 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
3720 CRITICAL OEPTH ASSUMED 

1.000 .26 45.06 45.06 45.60 45.12 
5.0 .O 5.0 .07 . 00 

.O .O 
.OO 45.60 

.oo . 00 
2 . 4  

2.06 
.o .O 

.OO ,000 ,024 .O 45.20 .017082 0. 0 .  0. 0 I 7  0 .ooo ,000 44.80 995.96 
.OO 18.82 1014.77 

T l F l o r  s p l i t  s t  C614 1.ft 0hmn.l (Cavern Dvrue) 
TZFauntn in  H111. N o r t h  F I S  
73  4-10 C614L.IHZ. 28  O c t  93 trl 

Channel 
APPENDIX A 

Hydraulic Calculations fo r  Flow S p l i t  a t  C614 Left  
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J1 ICHECK 1W NINV 

3 

J 2  NPROF IPLOT PRFVS 

2 

I D I R  STRT METRIC HVINS Q WSEL FQ 

.032 45.6 

XSECV XSECH FN ALLDC IBW CHNIM ITPACE 

SECNQ DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL X L W  

CRIWS WSELK EG nv HL OLOSS L-SANK ELEV 
QROB AWB ACH AR08 VOL TWA R-SANK ELEV 
VROB XNL XNCH XNR WTN ELl l IN SSTA 
XLOBR ITRIAL IDC I C W T  CORAR TOPWlO MDST 

"PROF 2 

CWV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .34 45.14 
10.0 .o 10.0 

.OO .OO 2.37 
,015681 0. 0. 

PAGE 5 

T l F l o v  s p l i t  a t  C614 l e f t  channe l  (Cavern ortv.) 
T2Founta ln  H i l l s  N o r t h  F I S  
73  9-15 C514L.IHZ. 2 8  O c t  93  fr l 

4 1  ICHECK INQ NlNV IOIR STRT METRIL HVINS u WSEL rv  

4 ,032 45.6 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITPACE 

3 

PAGE 6 

SECNO DEPTH N S C L  CRIWS USELK EG HV HL OLOSS L-BANK ELEV 
QLOQ wn QKOB ALOB ACH AROB VOL TWA 

%ME 
R-SANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SWPE XWBL XLCH XLOB9 ITRIAL IOC ICDNT CQRAR TOPWID ENOST 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .40 45.20 45.20 45.60 45.30 . I 0  .OO .OO 45.60 
15.0 .O 15.0 .O .O 5.8 .O .O .O 45.20 . 00 .OO 2.57 .OO ,000 ,024 ,000 ,000 44.80 986.03 

,014847 0. 0. 0. 0 8 0 .OO 29.17 1015.20 

'SECNO 1.100 
1.100 .40 45.20 45.20 .OO 46.30 . I 0  .OO .oo 45.60 

15.0 .O 15.0 .O .O 5.9 .O .O .o 45.20 
.OO .OO 2.56 .OO ,000 .024 ,000 ,000 44.80 986.00 

,014509 0. a. 0. o 5 o .oo ~ 9 . 2 1  1015.~0 

'SECNO 1.200 
1.200 .41  45.21 45 .20  .OO 45.31 .10 .OO .OO 45.60 

15.0 .O 15.0 .O .O 6.0 .O .O .O 45.20 . 0 0  . 00 2.52 . 00 ,000 ,024 ,000 ,000 44.80 985.99 
,013790 0. 0. 0. 0 5 0 .OO 29.23 1015.21 

PAGE 7 

T l F l o w  s p l l t  at C614 1.7t chsnn.1 (Cavarn D r i v e )  
TZFounraln H l l l r  N o r t h  F I S  
T3 Q-20 C614L.IHZ. 2 8  O c t  93  trl 

J1 lCHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

5 ,032 45.6 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CWIM ITRACE 

4 

APPENDIX A 
Hydraulic Calculations for F l o w  S p l i t  a t  C614 Left C h a n n e l  HEC-2. Page 2 



PAGE 8 

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

%ME 
QLOB QCH QROB ALOB ACH AROB VOL WA R-BANK ELEV 
VLOB VCH VRW XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENDST 

CCHV- . I 0 0  CEHV- .3e0 
.SECNO 1.000 
3720 CRITICAL OEPTH ASSME0 

1.000 .M 45.24 45.24 45.60 45.37 . I 2  .OO .OO 45.60 
20.0 .O 20.0 .O .O 7 . 1  .O .O .O 45.20 

.OO .OO 2.82 .05 ,000 ,024 ,035 ,000 44.80 985.67 
,013762 0. 0. 0. 0 11 0 .OO 29.48 1015.35 

'SECNO 1.100 
1.100 .45 45.25 45.24 .00 45.37 . I 2  .OO .OO 45.60 
20.0 .O 20.0 .O .O 7.1 .O .O .O 45.20 

.OO . 00 2 .80  .05 .000 ,024 ,036 .OOO 44.80 985.87 
.013507 0. 0. 0 .  0 5 0 .OO 29.49 1015.36 

T l F l o w  s p l i t  a t  C614 I a f t  channe l  (Cavern ortv.) 
TZFOunt l tn  H t l l r  N o r t h  F I S  
1 3  9-25 C514L.IHZ. 2 8  O c l  93  trl 

4 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q W§EL FQ 

6 ,032 44.6 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW WNIM ITRACE 

5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QL00 QROB ALOB ACH AROB TU/\ R-BANK ELEV $",", VROB ?,ME VLOB XNL XNCH XNR WTN 

SLOPE XLD8L XLCH XLOBR ITRIAL IM 
ELMIN SSTA 

ICONT CORAR TOPWIO ENDST 

'PROF 5 

CCHV- ,100 CEHV- ,300 
-SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .48 45.28 45.28 45.60 45.42 .14 .OO .OO 45.60 
25 .0  .O 25.0 .O .O 8 2 . O  .O .O 45.20 

.OO .OO 3.05 .05 ,000 ,024 ,035 ,000 44.80 985.76 
.01336 l  0 .  0. 0 .  0 1 4  0 .OO 29.72 1015.48 

T l F I o *  s p l i t  a t  C614 l e f t  channe l  (Cavern D n v e )  
TZFounte in  H i l l s  N o r t h  F I S  
T3 9-30 C614L.iH2. 28  O c t  93  trl 

J1 ICHECK I N 9  NINV I O l R  STRT METRIC HVINS 9 WSEL FQ 

7 ,032 45.6 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV ::: TIME VLOB VROB XNL XNCH XNR W N  ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENOST 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  f o r  Flow S p l i t  a t  C614 Le f t  

PAGF 9 

PAGE 10 

PAGE 11 
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CCHV- . l o 0  CEHV- .a00 
'SECNU 1.000 
3720 CRITICAL DEPTH ASSWIED 

1.MO .52 45.32 45.32 45.60 95.48 .16 .OO .OO 45.60 
30.0 .O 30.0 .O .O 9.3 .O .O .O 45.20 . 00 .OO 3.22 .05 .OOO ,024 .035 ,000 44.80 985.64 

.01259S 0. 0 .  0. 0 1 4  0 .OO 29.97 1015.82 

T l F l o *  s p l i t  a t  C514 1.lt channel (Cevern D r i v e )  
TPFounta ln  H(11s N o r t h  F I S  
T3 4-35 C614L.IH2. ZB O c t  9 3  trl 

J1 ICHECK IN NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

8 ,032 45.5 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHHIM ITRACE 

7 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QR08 ALOB ACH AROB VOL TWA R-BANK ELEV 9::: "ROB $ME VLOB XNL XNCH XNR W N  ELMIN SSTA 

SLOPE XLOBL XLCH XLO8R ITRIAL IDC ICONT CORAR TOPWID ENOST 

CCHV- ,100CEHV- ,300 
.SEENU 1.000 
3720 CRlTICAL DEPTH ASSUMED 

1.000 .55 45.35 45.35 45.60 45.53 . IQ . 0 0  .OD 45.60 
35.0 .O 35.0 .O .O 10.4 .O .O .O 45.20 

.OO . 00 3.37 .05 .OOO ,024 ,035 ,000 44.80 985.54 
.012032 0. 0 .  0. 0 20  0 .OO 30.21 1015.74 

'SECNO 1.200 
1.200 .56 45.36 45.35 .OO 45.53 .17 .OO .OO 45.60 

35.0 .O 35.0 .O .O 10.5 .O .O .O 45.20 
.OO . 0 0  3.33 .05 ,000 ,024 ,035 ,000 44.80 985.52 

. O l l 6 2 2  0. 0. 0. 0 5 0 .OO 30.23 1015.75 

T l F l o w  s p l i t  a t  C614 l e f t  channe l  (Cavern Driv.) 
TZFovnte in  H i l l s  N o r t n  F t S  
1 3  9-40 C614L.IH2. 28 Oct  93 trl 

J 1  IFHECK I N 9  NINV l D I R  STRT METRIC HVINS 9 WSEL FQ 

9 ,032 45.6 

J Z N P R D F  IPLDT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACS 

8 

DEPTH WSEL CRIWS USELK EG 
SECNo QLOB 9CH 

HV HL OLOSS L-BANK ELEV 
Q QRO6 ALOE ACH VO L TWA R-BRNK ELEV 

WTN TIME VLOB VCH VR08 XNL XNCH XNR ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST 

CCHV. ,100 CEHV- ,300 
.SECNU 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .58 45.38 15.38 45.60 45.58 .20 . 00 .oo 45.60 
40.0 . o  40.0 .o .o 11.2 .1 .o .o 45.20 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  F l o w  S p l i t  a t  C614 Left 

PAGE 1 3  

PAGE 1 4  

PAGE 15 

PAGE 16 

HEC-2, Page 4 



T l f l a  s p l l t  a t  C614 l e f t  chann.1 (Cavern Drjv.) 
TZFounta in  H i l l s  N o r t h  F I S  
T I  4-46 CBI4L.IHZ. 2 8  O c t  93 trl 

J1 ICHECK INQ NINV I D 1  R STRT METRIC HVINS WSEL FQ 

1 0  ,032 45.6 

JZNPROF LPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

15 

SEENO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 

%ME 
QLOB 9:: 4RO8 AL09 ACH AROB VOL TWA R-BANK ELEV 
VLO8 VRO8 XNL XNCH XNR WTN E W l N  SSTA 

SLOPE XLOBL XLCH XLOBR ITRXAL IDC ICONT CORAR TOWID ENOST 

CCHV- . I 0 0  CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .63 45.43 45.43 45.60 45.63 .20 .OO .OO 45.50 
45.0 .O 45.0 .O .O 12.5 .I .O .O 45.20 

.OO .OO 3.59 .04 .OOO ,024 ,035 ,000 44.80 985.32 
.010806 0. 0. 0. 0 15 0 .DO 30.57 1015.99 

'SECNO 1.100 
1.100 .63 45.43 45.43 .OO 45.63 .20 .DO 

45.0 .O 45.0 .O .O 12.5 .1 .O .OO .O 45.60 45.20 
.OO .OO 3.59 .04 ,900 ,024 .035 ,000 44.80 985.32 

.010716 0 .  0. 0 .  0 5 0 .OO 30.68 1015.99 

..................................... 
HEC-2 WaTER SURFACE PROFILES 

V*r%ton 4.6.2: May 1991 ..................................... 

PAGE 18 

PAGE 19 

THIS RUN EXECUTED 04NOV93 l l : 5 9 : 3 3  

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUWARY OF ERRORS L l S l  

C6l4L.IH2. 2 8  O c t  93 t 

SUmRRY PRINTOUT 

SECNO q CWSEL CRlWS EG TOPWID DEPTH 10.KS VCH 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for  Flow S p l i t  a t  C 6 1 4  Left HEC-2. Page 5 



SIXWARY OF ERRORS AND SPECIAL NOTES 

Channel 

1 . 0 0 0  PROFILE- 1 CRITICAL 
1.000 PROFILE- 2 CRITICAL 
1 . 0 0 0  PROFILE- 3 CRITICAL 
1.000 PROFILE- 4 CRITICAL 
1.000 PROFILE- 5 CRITICAL 
1.000 PROFILE- 6 CRITICAL 
1.000 PROFILE- 7 CRITICAL 
1.000 PROFILE- a CRITICAL 
1.000 PROFILE- 9 CRITICAL 

APPENDIX A 
Hydraulic Calculations f o r  Flow Sp l i t  a t  C614 Left  

PAGE 2 0  

DEPTH ASSUMED 
DEPTH ASSUMED 
DEPTH ASSUMED 
OEPTM ASSUMED 
DEPTH ASSUMED 
DEPTH ASSUMED 
DEPTH ASSUKD 
DEPTH ASSUMED 
DEPTH ASSUMED 

KC-2, Page 6 



............................................. ....................................... 
HEC-2 WATER SURFACE PROFI-ES 

V.n lon 4.6.2; May 1 9 9 1  

* 

RUN OATE 04NOV93 TIME 11:59:44 . ..*..... .................................... ...... ".........".".........*.......... 

... "..........*.....*....*........... 
HEC-2 WATER SURFACE PROFILES 

V.rslon 4.6.2; Msy 1991 ... f..........r..........."".""...*".. 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X x 
X X X  X X 
XXXXXXX xxxx X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

T I  F l o w  r p l t t  a t  C 6 I 4  r i g h t  ch.nn.1 ( E l  Lago  B lvd . )  
TZ F o u n t s t n  H i l l s  N o r t h  F I S  
T 3  Q - 5 el.. C614R.IH2. 2 8  O c t  9 3  tr l 

1 ICHECK I N 9  N lNV I D I R  STRT METRIC HVINS 9 

2 ,028 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN A L W C  18W 

I 

U.S. ARMY CORPS OF ENGINEERS 

' HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET. SUITE 0 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

PAGE A 

THIS  RUN EXECUTED O4NOV93 11:59:44 

WSEL 

4 5 . 0  

CHNIM 

J3 VARIABLE CODES FOR S W R Y  PRINTOUT 

3 8  4 3  1 2 3 4 8 5 2 6  

SECNO DEPTH CWSEL CRIWS WSELX EG HV HL 
a L o B  

OLOSS L-BANK ELEV 

%ME !:: 9ROB ALOB ACH AR08 VOL W A  
VLOB VROB XNL XNCH XNR WTN 

R-BRNK ELEV 

SLOPE XLOBL XLCH 
ELMIN SSTA 

XLOBR I T R I A L  IOC ICONT CORAR TOPWIO ENDST 

CCHV- ,100  CEHV- ,300 
'SECNO 1 . 0 0 0  
3720  CRITICAL DEPTH ASSUMED 

1.000 . I 9  44.99 44.99 45 .00  4 5 . 0 4  
5.0 

.05 
.O 5 . 0  .O .O 2 .8  .O . 0 0  .OO 1 . 7 9  .OO ,000  .024  ,000 

,019253  0. 0. 0. 0 I f  0 

T l  F l o w  l p l l t  a t  C614 r l sh t  shmn.1 ( E l  L a g o  B lud . )  
T 2  F o u n t a i n  H t l l s  N o r t h  F I S  
T 3  9-10 C614R.IH2. 2 8  O e t  9 3  trl 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Flow S p l i t  a t  C614 Right 

PAGE 2 
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J1 ICHECK INQ NINV I D I R  STRT METRlC HVlNS Q WSEL FQ 

3 ,032 45.6 

JPNPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

2 

PAGE 4 

SEUO DEPTH CWSEL CRlWS WSELK EG HV HL 
OLOSS L-BANK ELEV 

:$Bg QCH QUO8 ALOE ACH AROB VOL 
W A  R-BANK ELEV 

%ME V ~ H  vRoB xNL xNcH xNR ~ T N  E W l N  ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOFUID ENOST 

'PROF 2 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSUNED 

1,000 .26 45.06 45.05 45.60 45.11 .06 .OO 
.OO 45.30 

10.0 .O 10.0 .O .O 5.2 .O .O 
.O 45.50 

. 0 0  . 00 1.91 .OO ,000 -024 ,000 ,000 44.80 969.39 
,018074 0 .  0. 0. 0 I 7  0 .OO 47.41 10lB.79 

T l  Flow split a t  C614 r l g h t  channe l  ( E l  Lago B lvd .1  
1 2  F o u n t a i n  H i l l s  N o r t h  F I S  
1 3  4-35 C614R.IH2. 2 8  O c t  93  trl 

J1 ICHECK I N 9  NINV I D l R  STRT METRIC HVINS Q WSEL FQ 

4 ,032 45.5 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN "' '.DC IBW CHNIM ITRACE 

3 

SECNO DEPTH CWSEL CRlWS WSELK EO HV HL OLOSS L-BANK ELEV 
QLOB QCH QRDB ALOE ACH AROB VOL W A  R-BANK ELEV 

?lME VLOQ VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL IDC ICON1 CORAR TOFU10 ENDST 

CCHV- ,100 CEWV- ,300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSWED 

1.000 .30 46.10 45.10 45.60 45.16 .06 .OO .DO 45.30 

15.0 .O 15.0 .O .O 7.5 .O .O .O 45.50 

.OO .OO 2.00 .OO .OD0 ,024 ,000 ,000 44.80 969.28 
,015852 0. 0. 0 .  0 19 0 .00 60.12 1029.40 

TI  low s p l i t  a t  C614 r i g h t  channe l  ( E l  Lago Blud.)  
1 2  F o u n t a i n  H i 1 1 1  NoFth F1S 
1 4  Q-20 C614R.IH2. 28  Oct  93  trl 

J l  ICHECK IN9 NINV l D l R  STRT METRIC HVINS Q 

5 ,032 

JZNPROF lPLOT PRFVS XSECV XSECH FN ALLOC IBW 

4 

PAGE 7 

WSEL FO 

45.6 

CHNIM ITRACE 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  F l a ,  S p l i t  a t  C614 Right 
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SECW DEPTH N S E L  CRlWS WSELK EG 

$ME 
PLOB QCH PRO8 ALOB ACH 
VLOB VCH VROB XNL XNCH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

HV HL OLOSS L-BANK ELEV 
AROB VOL W A  R-BANK ELEV 
XNR WIN ELMIN SSTA 
ICONT CORAR TOW10 ENDST 

CCHV- . I00  CEHV- .U10 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUME0 

1.000 .33 45.13 45.13 45.60 45.20 .07 
20.0 .O 20.0 .o .o s.3 

.oo .o . 0 0  2 .16  .DO .OOO ,024 ,000 
,014951 0. 0. 0. 0 17 0 

'SECNO 1.200 
1.200 .33 45.13 .OO 

20.0 .O 20.0 .O 
.oo . 0 0  2.10 .oo 

.013580 0. 0. 0. 

T I  F low s p l i t  a t  CS14 r i g h t  chann.1 ( E l  Lago B l v d . )  
T2  F o u n t a i n  H i l l s  N o r t h  F I S  
1 3  9-26 C614R.IHZ. 2 8  O c t  93  trl 

J1 ICHECK INQ NlNV I D l R  STRT METRIC HVINS Q 

6 ,032 

J 2 N P W F  IPLOT PRFVS XSCCV XSECH FN ALLOC IBW 

5 

WSEL 

45.6 

CHNIM 

SECNO DEPTH CWSEL CRIWS WSELX EG HV 
PLOB qcH 

HL 
QROB 

OLOSS L-BANK ELEV 
?I"E 

ALOB ACH AROB VOL 
VLOB VCH XNL XNCH XNR WTN ELMIN SSTA 

lWA 
VROB 

R-BANK ELEV 

SLOPE %Lon1 XLCH XLOBR ITRIAL IDC ICON1 CDRAR TOPWIO ENDST 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .35 45.15 45.15 45.60 45.24 .09 
25.0 .O 25 .0  .O .O 10.4 

.OO .OO 2 . 4 0  .OO ,000 ,024 
.O 

.015907 ,000 
0. 0. 0. 0 1 8  0 

.SECNO 1.100 
1.100 .a5 45.15 45.15 .OO 45.21 .09 
25.0 .O 25.0 .O .O 10.5 

.OO .OO 2 .38  .OO ,000 ,024 
.o 

,015426 ,000 
0. 0. 0. 0 5 0 

'SECNO 1.200 
1.200 .35 45.15 45.15 .OO 45.24 

25.0 
.OQ 

.O 25.0 .O .O 10.7 
.oo .O 

.OO 2.33 .OO ,000 .024 ,000 
,014472 0 .  0 .  0 .  0 5 0 

T l  F l o e  s p l i t  a t  C614 r i g h t  chann.1 ( E l  Lago Blvd.) 
T2 F o u n t a t n  H i l l r  N o r t h  F I S  
1 3  P-30 C614R.IHZ. 28 O c t  93  trl 

J1 ICHECK 1NQ NINV I D I R  STRT METRIC HVINS Q 

7 ,032 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

5 

WSEL F q  

45.6 

CHNIM ITRACE 

SECNO DEPTH N S E L  CRIWS WSELK EG HV 
QLOB QCH qR0B 

HL OLOSS L-BANK ELEV 

%ME 
ALOB ACH VOL TWA 

VLOB 
AROB 

VCH VROB XNL XNCH XNR WTN 
R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC E W I N  SSTA ICONT CORAR TOPWID ENOST 

Channel 
APPENDIX A 

Hydraulic Calculations for F l o w  S p l i t  a t  C614 Right 
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'PROF 5 

CCHV- ,100 CEHV- ,300 
.JECNO 1.000 
3720 CRITICAL OEPTH ASSUMED 

1.000 .37 45.17 45.17 45.60 45.27 . lO . 00 .OO 45.30 
30.0 .O 30.0 .O .O 11.8 .O .O .O 45.50 

.OO .OO 2 .54  . 0 0  ,000 ,024 . W O  ,000 44.80 969.12 
.015155 0. 0 .  0. 0 18 0 .OO 51.09 1030.21 

T I  F low s p l i t  at C 6 l 4  r l g h t  sh.nn.1 ( E l  Lago Blud.) 
1 2  f o u n t a i n  H i 1 1 1  Nortn f l s  
1 3  0-35 C614R.IH2. 28 Oet  93  t+l 

J1 ICHECK I N 9  RINV I D I R  STRT METRIC HVINS Q WSEL FQ 

8 .032 45.5 

JZ NPROf IPLOT PRFVS KSECV XSECH FN ALLDC IBW CHNIM ITRACE 

7 

SECNO DEPTH CUSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB '?:; QROB ALOE ACH AROB VOL W A  R-BANK ELEV 
VLOB 

%E XLOBL XLCH 
VROB XNL XNCH xna VTN ELMIN SSTA 
XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

.PROP 7 

ccnv- . l o o  cEnv- .a00 
'SECNO 1.000 
3720 CRITICAL OEPTH ASSUMED 

1.000 .39 45.19 45.19 45.50 45.30 .11 .OO .OO 45.30 
38.0 .O 35.0 .O .O 13.2 .O .O .O 45.50 

.OO .OO 2.65 .OO ,000 .024 ,000 ,000 44.80 969.06 
.014112 0. 0 .  0. 0 11 0 .OO 61.22 1030.28 

'SECNO 1.100 
1.100 .40 45.20 45.19 .OO 45.30 .11 .PO .OO 45.30 
35.0 .O 35.0 .O . O  13.3 .O .O .O 45.50 

.OO .W 2.63 .OO .OOO ,024 .OOO .OOO 44.80 959.05 
.013812 0 .  0 .  0. 0 5 0 .OO 61.23 1030.28 

T I  Flow s p l i t  a t  C514 ri h f  shmn.1 ( E l  Lago Blvd.)  
1 2  F o u n t a i n  H i119 N o r t h  !IS 
T3 Q-40 C614R.IHZ. 28 Oct 9 3  trl 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

9 ,032 45.5 

J 2  NPROf IPLOT PRFVS XSECV XSECH FN ALLDC IBV CHNIM ITRACE 

a 
1 

04NOV93 11:59:44 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QROB ALOE ACH AROB VOL TWA 9:: vme 

R-BANK ELEV 
TIME VLOB XNL XNCH XNR VTN ELMIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IDC ICMIT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .41 45.21 45.21 45.60 45.33 .12 .OO .OO 45.30 
40.0 .O 40.0 .O .O 14.3 .O .O .O 45.50 

APPENDIX A 
Hydraulic Calculations f o r  Flow Split at C614 Right 

PAGE 1 3  

PAGE 1 4  

PAGE 15 

PAGE 1 6  
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'SECNO 1.100 
1.100 4 45.21 45 .21  .OO 45.33 . I 2  . 00 

40.0 .O 40.0 .O .O 14.4 .O .O 
.OO 45.30 

.OO .OO 2 .77  . 00 ,000 ,024 .O 45.50 
,013S72 

,000 ,000 44.80 969.01 
0. 0. 0. 0 5 0 .OO 61.32 1030.33 

T I  F low s p l l t  a t  C614 rl h t  chann.1 ( E l  Lago B lvd . )  
1 2  F o u n t l l n  Hills N s r f h  $15 
T3 9-45 C614R.MZ. 2 8  O c t  93  trl 

JI ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

1 0  ,032 45.6 

J 2 N P A O F  I P W T  PRFVS XSECV XSECH FN ALWC I8W ENNIU ITPACE 

15 

SECNO DEPTH CWSEL CRIWS USELK EG 
QLOB 

HV HL 
PRO8 ALOE ACH 

OLOSS L-BANK ELEV 

?xm vLoB 98 A M 8  VOL TWA 
VROB 

R-BANK ELEV 
XNL XNCH XNR WTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
ELMIN SSTA 

lCONT CORAR TOPWID ENDST 

CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 . 4 3  05.23 45.23 45.50 46.35 
45.9 . O  45.0 .O .O 

. I 3  

.oo 
15.5 

.oo 
.o 

2.90 .OO ,000 ,024 .OOO 
,013693 0. 0. 0. 0 1 1  0 

'SECNO 1.100 
1.100 .43 455.3 45.23 

45.0 .O 45.0 .O . 00 .OO 2 .88  . W 
.OX3451 0. 0. 0 .  

.. ".....".........................*.. 
HEC-2 WATER SURFACE PROFILES 

V e r a l o n  4.6.2: May 1991 ..........................*.......**. 

PAGE 1 7  

PAGE 18 

PAGE 19 

THIS RUN EXECUTED 04NOV93 11:59:(8 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUWARY OF ERRORS LIST 

59%. C614R.IHZ. 28  O c t  

SUFNRRY PRINTOUT 

SECNO 9 CWSEL CRIWS EG TOPWID DEPTH 10-KS VCH 

C h a n n e l  
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for F l o w  Sp l i t  a t  C614 Right H E W .  Page 5 I 
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PROFILE- 
PROFILE- 
PROFILE- 

Channel 
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ASSUMED 
ASSUME0 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 

APPENDIX A 
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1."'................%.....".....*............ ....................................... . HEC-2 WATER SURFACE PROFILES . . 

W N  DATE 04NOV93 TIME 11:59:58 ' ............................................ ....................................... 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.rsion 4.8.2; Hay 1991 ..................................... 

X X XXXXXXX XXXXX XXXXX 
X x x  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX xxxxx  XXXXXXX 

U.S. ADMI CORPS OF ENGINEERS . HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET. W I T E  D 

DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 

PAGE 1 

THIS RUN EXECUTED 04NOV93 11:59:58 

TI ~ l o u  s p l i t  a t  C615 1.tt channe l  (Mims. Oriv.) 
T2 Founta4n H i l l s  N o r t h  F I S  
1 3  Q - 5 c f s .  C615L.IHZ. 2 9  O c t  9 3  trl 

3 1  ICHECK INQ NINV IOIR STRT METRIC HVIMS Q WSEL FQ 

2 ,056 1800.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALWC ISW CHNIM ITRACE 

1 

33 VARIABLE CODES FOR S U W R Y  PRINTOUT 

38 43 1 2 3 4 6 5 26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QL08 WH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

%HE VLOB VCH VROS XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRlAL 1DC ICON1 CORAR TOW10 ENDST 

.PROF 1 

CCHV- ,100 CEHV- .SO0 
'SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .36 1799.86 1799.86 1800.00 1799.96 .09 .OO .OO 1800.80 
5.0 . O  5 . 0  .O .O 2 . 0  .O .O .O 1799.90 
.OO . 00 2.46 . 00 ,000 ,024 ,000 .OOO 1799.50 1003.87 

,015594 0 .  0. 0. 0 1 9  0 .OO 11.22 101S.09 

'SECNO 1.200 
1.200 .37 1799.87 1799.86 .OO 1799.96 .09 . 00 .OO 1800.80 

5.0 .O 5 . 0  .O .O 2.1 .O .O .O 1799.90 . 00 .OO 2.38 .OO ,000 .024 .On0 ,000 1799.50 1003.70 
.014263 0. 0 .  0 .  0 5 0 .OO 11.41 1015.10 

T I  Flow s p l i t  a t  C615 1.ft chenn.1 (Mino.. Driv.) 
TZ F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-10 C615L.IH2. 29  O c t  93 trl 

PAGE 2 

PAGE 3 

APPENDIX A 
Hydraulic Calculations far Flow S p l i t  a t  C 6 1 5  Le f t  





SECNO DEPTH N S E L  CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLO8 QCH QUO8 ALOB ACH AROB VOL TWA R-BANK ELEV 
VWB VROQ XNL XNCH XNR WTN ELMIN SSTA 

VCH XLOBR ITRIAL IDC SLOPE XWBL XLCH ICCUT CORAR TOWID ENDST 

ccnv- ,100 c m v -  ,300 
-SECNO 1.000 
3720 CRITICAL DEPTH ASSWED 

1.000 .64 1800.14 1800.14 1800.00 1800.28 . I 5  .OD .OO 1800.80 
20 .0  .O 19 .6  . 4  .O 6.3 .4 .O b0 1799.90 

.OO .00 3.10 1.13 ,000 ,024 ,035 ,000 1799.50 994.66 
,012189 0. 0 .  0. 0 11 0 .OO 23.70 1018.36 

T l  F l w  s p l i t  a t  C615 l.?t shann.1 (Mimose Driv.) 
TZ F o u n t a i n  H l l l r  N o r t h  F I S  
T3 9-25 C615L.IHZ. 29 O c t  9 3  trl 

J1 ICHECK 1NQ NlNV I D l R  STRT METRIC HVINS Q 

6 .056 

J Z N P R O F  IPLOT PRFYS XSECV XSECH FN ALLDC IBW 

6 

WSEL 

1800.0 

CHNIM 

SECNO DEPTH CUSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QWB QCH QR08 AWB ACH AROQ TWA R-BANK ELEV 
TIME VLOB VROQ XNL XNCH XNR WTN EIMIN S S l l  
SWPE XLOBL XLCH vCH XLOQR ITRIAL IM ICONT CORAR TOPWID ENOST 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
3 2 0  CRITICAL DEPTH ASSUMED 

1.000 .69 1500.19 1800.19 1800.00 1800.35 .16 .OO .DO 1800.80 
25.0 .O 2a.3 .7 . O  7 . 5  . 6  .O .O 1799.90 

.OO .OO 3.24 1.29 ,000 .024 ,035 ,000 1799.50 992.53 
,012063 0 .  0. 0. 0 14 0 .OO 26.56 1019.09 

"SECNO 1.200 
1.200 .70 1800.20 1800.19 .OO 1800.35 .15 .OO .OO 1800.80 

25.0 .O 24.2 . 0  .O 7.6 .6  .O .O  1799.90 
.OO . 00 3.18 1 .28  ,000 ,024 ,035 ,000 1799.50 992.31 

.011527 0. 0. 0. 0 5 0 .OO 26.85 1019.16 

T I  Flow s p l i t  a t  C615 1.ft chenn.1 (Mtno.a Driv.) 
T2 F o u n t a i n  H i l l .  N o r t h  F I S  
T3 9-30 CS15L.IH2. 2 0  O s t  93  trl 

J1 ICHECK I N 9  NINV I D I R  STRT METRIC HVlNS Q USEL FQ 

7 ,056 1800.0 

J 2 N P R O F  IPLOT PRFVS XSECY XSECH FN A L L M  I8W CHNlM ITRACE 

6 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL IUA R-BANK ELEV 9:; VWB %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOPWID ENDST 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  F l w  Spl i t  a t  C615 Left  

PAGE 8 

PAGE 9 

PAGE 1 0  

PAGE 11 

PAGE 12 
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C C ~ V -  ,100 CEHV- ,300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSWE0 

I. 000 .7& 1800.24 1800.24 1800.00 1800.41 .17 . 00 .OO 1800.80 
30.0 .O 28.9 1.3 .O 8.6 .8 .D  .O 1799.90 

.OO . 00 3.35 1.42 .OOO .024 ,035 ,000 1799.50 990.65 
.011872 0. 0. 0. 0 1 4  0 .OO 29.08 1019.73 

.SECNO 1.100 
3720 CRITICAL DEPTH ASSWED 

1.100 .74 1 m 0 . 2 4  1800.24 .OO 1800.41 . I 7  .OO .DO 1800.80 
30.0 .O 28.9 1.1 .O 8.7 .8 .O .O 1799.90 . 00 . 00 3.34 1.42 ,000 ,024 ,035 .OOO 1799.50 990.60 

.011761 0. 0 .  0. 0 5 0 .OO 29.14 1019.75 

PAGE 1 3  

T I  F low split I t  C615 left shann.1 (Mtmos. Drtv.) 
72 Faunteln Hills N o r t h  F I S  
T3 Q-35 C615L.lHZ. 29  O c t  93  trl 

Jl ICHECK INU NINV I D l R  STRT METRIC HVlNS Q WSEL FU 

B .056 1800.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

7 

1 
04NOV93 11:59:58 PAGE 1 4  

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
OW8 95; QR08 ALOE ACH AROB VOL TWA R-BANK ELCV 

?IRE VLO8 VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLO8L XLCH XLOQR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- ,100 CEHV- .300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .78 1800.28 1800.28 1800.00 1800.46 .18 .OO .OO 1800.80 
35.0 .O 33.5 1 . 5  .O 9.8 1.0 .O .O 1799.90 

.OO .OO 3.63 1.52 . WO .024 ,035 ,000 1799.50 988.91 
,011565 0. 0 .  0. 0 1 4  0 .OO 31.42 1020.33 

'SECNO 1.200 
1.200 .79 1800.29 1800.28 00  1800.46 . 17 .OO .OO 1800.80 
35.0 .O 33 .5  1.5 .O 9.9 1 .0  .O .O 1799.90 . 00 .OO 3.40 1.51 ,000 ,024 ,035 ,000 1799.50 988.77 

.011280 0. 0. 0 .  0 5 0 .OO 31.60 1020.37 

PAGE 1 3  

T l  F l o w  s p l i t  a t  C615 l e f t  channel (Mimosa Drtv.) 
TZ F o u n t a i n  H I I l s  North F I S  
T3 9-30 C615L.IH2. 29  O s t  93  trl 

J1 ICHECK I N Q  NINV I D I R  STRT METRIC HVINS 9 WSEL FQ 

9 ,056 1mO.O 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC 18W CHNIM ITRP'C 

8 

1 
04NOV93 11:59:58 PAGE 1 6  

SEChV DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9:: 9RO8 ALOE ACH AROB VOL W A  R-BANK ELEV 

?*ME v i.08 vma xNL xNcn xNR wTN E m r N  ssTA 
SLOPE XLO8L XLCH XLOQR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 8 

CCHV- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .82  1800.32 1800.32 1800.00 1800.51 .18 . -- .OO lB00 '" 

C h a n n e l  

APPENDIX A 
Hydraulic Calculations f o r  Flow Sp l i t  a t  C615 Left HEC-2, Page 4 



TI ~1.w .pl(t et c 6 l 5  l e f t  ch.nn.1 (Mlno*. Drlv.) 
TZ  Founta4n H1111 M r th  F I S  
13 Q-35 C615L.IHZ. 29 k t  9 3  trl 

J1 I C H K K  fNQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

1 0  .056 1800.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH F N  ALLDC IBW CHNlM ITRACE 

1 5  

SECNO DEPTH CWSEL CRIWS USELK EG HV H L  OLDSS L-BANK ELEV 
QL08 qRO8 AL08  ACH AROB VOL N A  R-86NK ELEV 

91ne vLoB 9:; vwa xNL xNcH xNR wTN ELMIN SSTA 
SLOPE XLO8L XLCH XLO8R I T R I A L  IDC ICONT CORAR TOF'WID ENDST 

PAGE 17 

PAGE 1 8  

PAGE 1 9  

THIS  RUN EXECUTED 04NOV93 12:00:03 .........*........................... 
HEC-Z WATER SURFACE PROFILES 

v.rslon 4.6.2: M y  1 9 9 1  .................................... 
NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  S W R Y  OF ERRORS L I S T  

ST., C615L.IH2. 2 9  OCt 

S W R Y  PRINTOUT 

SECNO Q CWSEL CRIWS EG T O W I D  DEPTH 10"KS VCH 

Channel 
APPENDIX A 

Hydraulic Calculations for  F l o w  S p l i t  a t  C615 Left HEC-2, Page 5 
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I 



S W R Y  OF ERRORS AND SPECIAL NOTES 

PAGE 20 

CAUTION SECNO- 1 .100  PROFILE- 6 CRITICAL DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Split at C615 Left HEC-2. Page 6 



1......'.."'.""*................*.......... .. "....*...........*................... 
HEC-2 WATER SURFACE PROFILES . 
Version 4.6.2; Hay 1991 

RUN DATE 04NOV9J TIME 12:00:11 .... ".........*..............."..........".. ..*.....~.......*...................... 

.-.......*....... "...*.*...."........ 
HEC-2 WATER SURFACE PROFILES 

V.rrlon 4.6.2: Nsy 1991 ..............................*... ".. 

X X XXXXXXX xxxxx XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X x x  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

U.S. ARUY CORPS OF ENGINEERS 

HYDRQLOGIC ENGINEERING CENTER 

609 SECOND STREET. SUITE D 

DAVIS. CALIFORNIA 95616-4587 

(915) 756-1104 

PAGE 1 

THIS RUN EXECUTED O4NOV93 12:00:11 

T l  Flow s p l l t  a t  C615 ri h t  sh.nn.1 ( E l  Lag0 Blvd.)  
T2 F o u n t a i n  H i l l s  N o r t h  !IS 
13 Q - 5 cfs .  C615R.lHZ. 29  O c t  93  trl 

Jl ICHECK I N 9  NINV IOIR STRT METRIC HVlNS Q WSEL FQ 

2 ,050 1800.0 

J L N P R O F  IPLOT PRFVS XSECY XSECH FN ALWC IBW CHNlM ITRACE 

1 

J3 VARIABLE WOES FOR S W R Y  PRINTOUT 

38 43 1 2 3 4 8 5 2 5  

SECNO DEPTH W E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QL08 QR08 ALOB ACH AROB VOL N A  R-BANI ELEV E VROB TIME VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1OC ICONT CORAR TOPWID ENOST 

ccnv- ,100 CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .34 1800.04 1800.04 1800.00 1800.12 .09 . 0 0  .DO 1800.00 
5 .0  .O 5.0 .O .O 2 . 1  .O .O .O 1800.90 
.OO .05 2.37 .OO .035 .024 ,009 .DO0 1799.70 968.58 

,015559 0. 0. 0. 0 B 0 .OO 12.64 981.22 

T I  F low s p l i t  a t  C515 r l g h t  channel  ( E l  La90 Blvd.)  
T2 F o u n t a l n  H111s N o r t h  F I S  

a-lo cslsa.~nn. 2 9  ocr 93 trr 

Channel 
APPENDIX A 

Hydraulic C a l c u l a t i o n s  for Flow S p l i t  a t  C615 Right 

PAGE 2 
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JI ICHECK I N 9  NINV 101R STRT METRIC HVlNS 9 WSEL FQ 

3 ,050 1800.0 

J Z N P R O F  IPLOT PRFVS XSECV XSECH FN ALWC I8W CWIH ITRACE 

2 

SECNO DEPTH CWSEL CRIYS WSELK EG HV 
s c n  

HL 
9R08 

OLOSS L-BANK ELEV 

?,HE '3';: ALOE ACH AROB VOL W A  R-BANK ELEV 
VRO8 XNL XNCH XNR WTN ELMIN SSTA 

SWPE XLOBL x L c n  ICON1 CORAR TOPWIO ENOST 

CCHV- . I 0 0  CEHV- .300 
.SECNO 1.000 
3720 CRITICAL DEPTH MSUMED 

1.000 .44 1800.14 1800.14 1800.00 1800.26 . I 2  .OO 
10.0 .O 10 .0  .O .I 3.6 .O .OO 1800.00 

.oo 
.O 

.05 2.75 .OO ,035 .024 .O 1800.90 
,016326 ,000 

0 .  0. 0 .  0 15  0 ,000 1799.70 967.94 .OO 16.84 984.78 

'SECNO 1.100 
1.100 .45 1800.15 1800.14 .OO 1800.26 

10.0 
.12 

.O 10.0 .I 3.7 
.00 .o .00 18D0.00 

.oo .o 
.05 2.74 ,024 ,000 

.O 
.oo 

.O 1800.90 
,035 

,014079 0. 
,000 1799.70 967.93 

0 .  0. a 5 o .OO 16.90 984.83 

'SECNO 1.200 
1.200 .45 1800.15 1800.14 .OO 1800.26 .I1 

10.0 
.oo 

.O 10.0 .O .I 5.7 .O .O .OO 1800.00 
.oo .05 2.70 .OO ,035 ,024 .DO0 

.O 1800.90 

.013580 0. 0. 0 .  0 6 0 .OO 17.02 984.93 
,000 1799.70 967.81 

T l  Flow s p l i t  a t  C615 r i g h t  channe l  ( E l  Lago 81vd.) 
1 2  F o u n t a t n  H i l l s  N o r t h  F I S  
1 3  9-15 C615R.IHZ. 29  O c t  93  trl 

J1 ICHECK IN0 NINV I D I R  STRT METRIC HVlNS 9 WSEL FQ 

4 ,050 1800.0 

J Z N P R O F  I P W T  PRFVS XSECV XSECH FN ALLOC IBW CHNIH ITRACE 

3 

SECNO DEPTH CWSEL CRlWS WSELK EG 
9 

HV 
9L08 

HL OLOSS L-BANK ELEV 

%; ALOB Y XNL 
ACH 

TIME 
AROB 

VLOB 
VOL TWA R-BANK ELEV 

XNCH 
SWPE XLOBL XLCH 

XNR WTN 
XLOBR ITRIAL IOC 

ELMIN SSTA 
ICON1 CORRR TOPWID ENDST 

.PROF 3 

CCHV- ,100 CEHV- ,300 
.SEENO 1.000 
3720 CRITICAL OEPTH ASSUMED 

1.000 .52 1800.22 1800.22 1800.00 1800.36 .13 
15 .0  

.oo 
.2 14 .8  .2 5 .0  . O  .O 

.OO 1800.W .o 
.oo 1.12 2.95 

.O 1800.90 
.OO ,035 .024 

,013092 ,000 
0 .  0. 0. 0 20  0 ,000 .OO 1799.70 20.02 967.46 987.47 

T I  F low s p l i t  a t  C615 r i g h t  c h a n n r l  ( E l  Lmgo n lvd . )  
T2 F o u n t a i n  H i l l s  N a r t h  F I S  
T3 9-20 C615R.IH2. 29  Oct  93  trl 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS 9 WSEL FQ 

5 ,050 1800.0 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIH ITRACE 

4 

C h a n n e l  
APPENDIX A 

Hydraulic C a l c u l a t i o n s  f o r  F l o w  S p l i t  a t  C615 Right 

PAGL I 

PAGE 5 

PAGE 6 

PAGE 7 
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SECNO DEPTH CUSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH 11-0 VOL TWA R-BANK ELEV 

?]HE VLOB 9::: WOB xNL XNcn XNR WTN 
EUIIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPWID ENDST 

"PROF 4 

CcHV- . l o 0  CEHV- ,300 
.SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.WO .59 1800.29 1800.29 1800.00 1800.44 . I 5  .OO .OO 1800.00 

20.0 .3 19.7 .O .3 6 . 3  .O .O .O 1800.90 

.OO 3.30 3.12 .OO ,035 ,024 .ooo ,000 1799.70 967.07 

.012501 0. 0. 0 .  0 17 0 .DO 22.57 989.64 

TI FTOW s p l l t  a t  ~ 6 1 5  r i g h t  ch.nn.1 ( E l  Lag. Blvd.)  
7 2  Founfaln H i 1 1 1  N o r t h  F I S  
T3 Q-25 C615R.IH2. 2 9  Ocf  93  trl 

J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS 9 WSEL FQ 

6 ,050 1800.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHNIH ITRACE 

5 

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

4L0B QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

?]HE vLoB vcn vRoB XNL XNcH xNR wTN 
ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

CCHV- ,100 CEHV- ,300 
.secNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .64 1800.34 1800.34 1800.00 1800.51 . I 7  
25.0 .5 24.5 .O . 3  7 . 1  .O 

.OO 1.45 3.30 .QO .035 ,024 ,000 
.012543 0. 0. 0 .  0 20 0 

"SECNO 1.100 
1.100 .65 1800.35 1800.34 

25 .0  . 5  24.5 .O 
.OO 1.43 3.25 .OO 

.012070 0 .  0. 0. 

TI ~ l o n  s p l i t  a t  C615 r l g h t  channe l  ( E l  Lago B lvd . )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 -30 C6ISR.IHZ. 2 9  Oct  93 trl 

J 1  ICHECK IN9 NINV I D I R  STRT METRIC HVlNS 4 WSEL Fa 

7 ,060 1800.0 

5 2 N P R O F  IPLOT PRFVC XSECV XSECH FN ALLDC IBV CHNIM 
ITRACE 

6 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QL08 QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

?!HE v w B  9::: vRoB XNL XNcH xNR wTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC lCONT CORAR TOPUID ENDST 
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.PROF 6 

CCHV- .I00 CEHV- .."" 
'SECNO 1.000 

3265 DlVIDED FLOV 

3720 CRITICAL DEPTH ASSUMED 
1.000 .70 1800.40 1800.40 1800.00 1800.57 
30.0 .8 

.16 .OO 
29.2  .O .5 8 . 9  .OO 1800.00 

.W 1.54 
.O .o 

3.27 . 00 ,035 .024 ,000 .O 1800.90 
.011242 0. 0. 0. 0 2 0  0 ,000 1799.70 966.37 

.OO 27.75 1030.01 

.SECW 1.100 

3265 DIVIDED FLOW 

.SECNO 1.200 

3265 D I V l D W  FLOW 

T I  F low s p l i t  at  C615 r i ht chann.1 ( E l  Lago B l v d . )  
TZ F o u n t a l n  H i l l r  N o r t h  PIS 
1 3  9-35 CSlSR.IH2. 29  Osf  93  trl 

Jl ICHECK IN9 NINV l D I R  STRT METRIC HVINS Q 

8 ,050 

J Z N P R O F  I P W T  PRFVS XSECV XSECH FN ALLDC IBW 

15 

PAGE 13 

WSEL FQ 

1800.0 

CHNIM ITRACE 

SECNO DEPTH CWSEL CRIWS WELK EG 
QLOB QCH 

HV HL 
QROB ALOB 

OLOSS L-BANK ELEV 
?1ME VLOB VCH 

ACH AROB 
VROB XNL 

VOL TWA P-BANK ELEV 

SLOPE XLOBL XLCH 
XNCH XNR WIN 

XLOBR ITRIAL IDC 
ELMIN SSTA 

ICONT CORAR TOWID ENDST 

.PROF 7 

CCHV- . l o o  CUV- .300 
.SECNO 1.000 

3265 DtVlDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 -77 1800.47 1800.47 1800.00 1800.61 

35.0 1.2 33.8 .O .7 .14 

.00 1.80 .024 ,000 
11.0 

3.07 
.o 

.oo 
.01263S 

.035 
0. 0 .  0. 0 20 0 

*SECNO 1.100 

3265 DIVIDED FLOW 

.SECNO 1.200 

3266 DIVIDED FLOW 

.......................*....1._ 

HEC-Z WATER SURFACE PROFILES 

V.rsion 4.6.2; May 1991 ... "...........................*."... 

PAGE l a  
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THIS RUN EXECUTED 04NOV93 12:00:15 

NOTE- ASTERISK ('1 AT LEFT OF CROSS-SECTION NUMBER INOICATES MESSAGE I N  S U W R Y  OF ERRORS L IST 
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c f s .  C615R.InZ. 29 Oct 

S W R Y  PRINTOUT 

SECNO Q OlSEL CRIWS EG TOPWID DEPTH 10'KS VCH 

1.000 5.00 1800.04 1800.04 1800.12 12.64 .34 155.59 2.37 
1.000 10.00 1800.14 1800.14 1800.26 16.84 .44 143.26 2.75 
1.000 15.00 1800.2Z 1800.22 1800.36 20.02 .52 130.92 2.95 
1.000 20.00 1800.29 1800.29 1800.44 22.57 .59 125.01 3.12 
1.000 25.00 1800.34 1800.34 1800.51 24.58 .54 125.43 3.30 
1.000 30.00 1800.bO 1800.40 1800.57 27.75 .70 112.42 3.27 
1.000 35.00 1800.47 1800.47 1800.61 40.49 .77 126.39 3.07 

$ W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1.000 PROFILE- 1 CRITICA. DEPTH ASSLMEO 
CAJTION SECNO- 1.000 PROFILE- 2 CRITICA. OEPTII ASSUnED 
CAdTION SECNO- 1.000 PaOI1.E- 3 CRITICAL OEPlh ASSUMED 
CAuTIOh SLCNO- 1.000 PROF1.E- 1 CRITICAL DEPTH ASSJMED 
CAUTIOh SEC* 1.000 PROFILE- 5 CRITICAL OEPTk ASSrUEO 
CAUTION SLCNO- 1.000 PRQFILE- 6 CRITICAL DEPl. ASSrMEO 
CAUTICU SECNO- 1.000 PROFILE- 7 CRIIICA. OEPTH ASSLMED 

Channel 
APPENDIX A 
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APPENDIX C 

Reach Route Cross Section Plots 



ELEVATION 

SECTION : 501502 

Fountain Hills North FIS 





ELEVATION 

Fountain Hills North FIS I 

1545 
950 

loo+- 

1050-- 

1100-- 

1150-- 

12 0 0-- 

1250-- 

1300-- 

1350 
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I I I I 
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- 
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I I I I 

SECTION : 503504 



ELEVATION 

990 

loo*- 

1010-- 

1020-- 

1 1030-- 

1040-- 

1050-- 

106C-- 

1070 

SECTION : 508507 

Fountain Hills North FIS 

1525 1530 1535 1540 1545 
I I I I 

t - 
I 
I 
I 
I 

0 I 
- 

$ 1  
I 
I 
I - 
7 
I 
I 
I 
I - 
I 

0 
I 
I 

!. I I - 
I 
I 
I 
I 
7 - 
I 
I 

0 
I 
I 

B- I 
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I 
I 
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I I I I 

1550 



ELEVATION 

1525 
900 
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loo*- 

1050-- 

1 1100-- 

1150-- 

120*- 

125*- 

1300 

1530 1535 1540 1545 1550 

I I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 511512 

Fountain Hills North FIS 





ELEVATION 

1695 
900 

950-- 

loo*- 

1050-- 

1 1100-- 

1150-- 

1200-- 

1250-- 

1300 

1700 1705 1710 1715 1720 

I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 515517 

Fountain Hills North FIS 



ELEVATION 

SECTION : 516517 

Fountain Hills North FIS 







ELEVATION 

SECTION : 519591 

Fountain Hills North FIS I 



ELEVATION 

900 

950-- 

loo*- 

1050-- 

f 1.00-- 

1150-- 

1200-- 

1250-- 

1300 

SECTION : 520591 

Fountain Hills North FIS 

1560 1565 1570 1575 1580 
I I I I 

- 

t - 
I 

O I 
I 
T - 

0 I 
I P i 
I 

O I - 

- 

- 

- 

I I I I 

1585 



ELEVATION 

I Fountain Hills North FIS 

1670 
900 

950-- 

1000-- 

1050-- 

1 1100-- 

1150-- 

120-- 

1250-- 

1300 

1675 1680 1685 1690 1695 

I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 522523 





ELEVATION 

1635 
900 

950-- 

1000-- 

1050-- 

g .lo*- 

1150-- 

1200-- 

1250-- 

1300 

1640 1645 1650 1655 1660 

I I I I 

- 

- 

- 

- 

0 I 

P I - 
I 
;F 

0 I 

. g J  - 

- 

I I I I 

SECTION : 523548 

Fountain Hills North FIS 



Fountain Hills North FIS 

ELEVATION 

9800 

9850-- 

9900-- 

9950-- 

[ lOOO*- 

10050-- 

1010*- 

10150-- 

10200 

SECTION : 524525 

1605 1610 1615 1620 1625 

I I I I 

P 
t 

I - 
I 
I 
I 

0 
I 
I 

Q I 
- 

I 
I 
I 

I - 
4 
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I 
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I 

. Y - 
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I I I I 
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ELEVATION 

1580 
9850 

9900-- 

9950-- 

10000-- 

1 10050-- 

10100-- 
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10200-- 

10250 

1585 1590 1595 1600 1605 

I I I I 
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T 
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I 

- 

$ 
I 
I 

0. I - 

8 1 
t 
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I 

- 

0 I 
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? I 
I - 
.I 

- 

- 

I I I I 

SECTION : 525526 

Fountain Hills North FIS 
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8 
900 

950-- 
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1100-- 
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1250-- 

1300 

0 8 5 9 0 9 5 100 105 

I I I I 
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- 

- 

- 

I I I I 

SECTION : 528530 

Fountain Hills North FIS 





ELEVATION 
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900 

950-- 

100e- 

1050-- 

1 11OC-- 
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1200-- 

125C-- 

1300 

85 9 0 9 5 100 105 

I I I I 
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- 

- 

- 

- 

- 
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I I I I 

SECTION : 531532 

Fountain Hills North FIS 



ELEVATION 

900 

95*- 

loo*- 

1050-- 

1100-- 

115e- 

1200-- 

1250-7 

1300 

SECTION : 532533 

Fountain Hills North FIS 

80 8 5 90 9 5 100 

I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

105 





ELEVATION 

SECTION : 534535 

Fountain Hills North FIS 





ELEVATION 

SECTION : 536537 

Fountain Hills North FIS 



ELEVATION 

Fountain Hills North FIS 

1800 
9800 

9850-- 

9900- 

9950-- 

10000-- 

10050-- 

10100-- 

10150-- 

10200 

1805 1810 1815 1820 1825 

I I I I 
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- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 537538 



ELEVATION 

SECTION : 538540 

Fountain Hills North FIS 



ELEVATION 

1740 
900 

95*- 

loo*- 

1050-- 

110e- 

1150-- 

120e- 

1250-- 

1300 

1745 1750 1755 1760 1765 

I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 539540 

Fountain Hills North FIS 









ELEVATION 

1700 
900 

950-- 

1000-- 

1050-- 

1100-- 

1150-- 

1200-- 

1250-- 

1300 

1705 1710 1715 1720 1725 

I I I I 
t 

- 

- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 543544 

Fountain Hills North FIS 



ELEVATION 

SECTION : 543547 

Fountain Hills North FIS 



ELEVATION 

1680 
90G- 

950-- 

1000-- 

1050-- 

1100-- 

115'3- 

12oG-- 

125e- 

1300 

1685 1690 1695 1700 1705 

I I 1 I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

SECTION : 544545 

Fountain Hills North FIS 



ELEVATION 

SECTION : 545546 

Fountain Hills North FIS 



ELEVATION 

Fountain Hills North FIS 



ELEVATION 

9 9 0  

loo*- 

1010-- 

1020-- 

[ 1030-- 

1040-- 

1050-- 

1060-- 

1070 

SECTION : 546547 

Fountain Hills North FIS 

1660 1665 1670 1675 1680 

I I I I 

? 
I 

0 I 
I 

9 I 

t 
I 
I 
I 
I - 
I 
I 
I 

0 
I 
I 

4 l  

- 

I 
I 
I 
I - 
I 
I 
I 
? 
I - 

0 I 

9 I  
I 

- 

I I I I 

1685 

- 

- 



ELEVATION 

9800 

9850-- 

9900-- 

9950-- 

10000-- 

10050-- 

10100-- 

10150-- 

10200 

SECTION : 547548 

Fountain Hills North FIS 

1630 1635 1640 1645 1650 

I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

1655 







ELEVATION 

SECTION : 550552 

Fountain Hills North FIS 



ELEVATION 

990 

1000-- 

1010-- 

1020-- 

[ 1030-- 

1040-- 

1050-- 

1060-- 

1070 

SECTION : 551552 

Fountain Hills North FIS 

2170 2175 2180 2185 2190 

I I I I 

t 
- 

I 
I 
I 

0 I 

I 
- 

I 
I 
r 
I 

- 
I 
I 
I 
I 

0' I - 

8 1 
I 
I 
I 

- 

t 
I 
I 

O I 
'k I 

- 

I 
V 

- 

I I 1 I 

2195 







ELEVATION 

SECTION : 554555 

Fountain Hills North FIS 





ELEVATION 

SECTION : 556557 

Fountain H i l l s  North FIS 



ELEVATION 

9600 

9700-- 

9800-- 

9900-- 

10ooc-- 

10100-- 

102oc-- 

10300-- 

10400 

SECTION : 557558 

Fountain Hills North FIS 

1875 1880 1885 1890 1895 

I I I I 
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0' I 
- 

I 9 1 
I 
I 
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T 
I - 
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- 

I I I I 

1900 





ELEVATION 

950 

loo*- 

1050-- 
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1150-- 

12 0 0-- 

1250-- 

130C-- 

1350 

SECTION : 559560 

Fountain Hills North FIS 

1845 1850 1855 1860 1865 

I I I I 
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- 

I I I I 

1870 



ELEVATION 

SECTION : 560585 

Fountain Hills North FIS 









SECTION : 564565 

ELEVATION 

Fountain Hills North FIS 
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10050-- 
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10150-- 
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ELEVATION 
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I I I 

SECTION : 565568 

Fountain Hills North FIS 





ELEVATION 

9800 

9850-- 
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SECTION : 567568 

Fountain Hills North FIS 
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SECTION : 568573 

Fountain Hills North FIS 
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SECTION : 571572 

Fountain Hills North FIS 
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ELEVATION 

9800 
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SECTION : 572573 

Fountain Hills North FIS' 
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ELEVATION 

Fountain Hills North FIS 
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SECTION : 575576 



ELEVATION 

SECTION : 576577 

Fountain Hills North FIS 



ELEVATION 

SECTION : 577578 

Fountain Hills North FIS 



SECTION : 578587 
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Fountain Hills North FIS 
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Fountain Hills North FIS 
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SECTION : 581582 

Fountain Hills North FIS 
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SECTION : 582583 

Fountain Hills North FIS 
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Fountain Hills North FIS 

- 
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Fountain Hills North FIS 
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ELEVATION 

Fountain Hills North FIS 
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SECTION : 589590 

Fountain Hills North FIS 





SECTION : 592593 

Fountain Hills North FIS 
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SECTION : 593594 

Fountain Hills North FIS 
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SECTION : 595596 

Fountain Hills North FIS 



ELEVATION 
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SECTION : 597598 

Fountain Hills North FIS 
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ELEVATION 
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Fountain Hills North FIS 
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ELEVATION 
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Fountain Hills North FIS 
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ELEVATION 

SECTION : 602603 

Fountain Hills North FIS 
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Fountain Hills North FIS 





ELEVATION 

9800 

9850-- 

9900-7 

9950-- 

[ 10000-- 

10050-- 

10100-- 

10150-- 

10200 

SECTION : 622549 

Fountain Hills North FIS 

1560 1565 1570 1575 1580 

I I I I 

3. 9 - 
Y 
I 
I 
I 

- 

I 
I - 

0 I 

t !  
- 

I 
I 
I 
I - 
t 

0 I 

4 
- 

- 

I I I I 

1585 



ELEVATION 

900 

950-- 

loo*- 

105W- 

!/ .lo*- 

1150-- 

1200-- 

1250-- 

1300 

SECTION : 623624 

Fountain Hills North FIS 

1520 1525 1530 1535 1540 

I I I I 

- 

- 

- 

- 

- 

- 

I I I I 

1545 

- 

- 







ELEVATION 

9850 

9900-- 

9950-- 

10000-- 

i 10050-- 
10100-- 

10150-- 

10200-- 

10250 

SECTION : 626627 

Fountain Hills North FIS 

1505 1510 1515 1520 1525 

I I I I 

- 

- 

- 

- 

- 

- 

- 

I I I I 

1530 



- .- - . -- 
t : 

1 

i:; a APPENDIX D 

100-Year, 6-Hour Storm Existing Condition HEC-1 Output 
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1.. ............+.......................... 
PIWD WDRffiPAPH P-6 IHPC-11 

WAY 1991 
WRSIW 1.O.lE 

* lllM OITP 11/02/91 TI= 08:14:36 . ......................................... 

HPC-1 MPm PYil 1 ....... ...... ....... ....... ....... ....... ID ....... 1 ....... 2 ....... 3 1 5 6 7 8 9 10 ....... 
ID Fountain Hills North f1codel.m D..lin.ati- stvlly 
ID PCD 92-04 by WCE E l :  BXlOO-6.IX1 
ID Fusting condition t :  02-25-91 rrl 
ID 100-Y.ar 6-Hwr Storm, Clark Ulut Hydrograph i :  9-11-91 trl 

IT 1 
I0 

1080 
5 

IN I5 
--D1K.W 

JD 3.30 0.01 
PC 0.000 0.008 0.416 0.025 0.033 0.011 0.040 0.058 0.066 0.011 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.814 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
JD S.28 0.50 
JD 3.23 2.80 
PC 0.000 0.009 0.016 0.025 0.031 0.042 0.El 0.049 0.06, 0.076 
PC 0.087 0.100 0.120 0.163 0.252 0.451 0.691 0.83.) 0.900 0.938 
PC 0.950 0.963 0.975 0.988 1.000 
JD 3.04 16.0 
PC 0.000 0.015 0.020 0.030 0.018 0.063 0.076 0.090 0.105 0.119 
PC 0.135 0 . 2  0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912 
PC 0.946 0.960 0.973 0.987 1.000 
JD 2.67 90.0 
PC 0.000 0.021 0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160 
PC 0.179 0.201 0.232 0.281 0.361 0.500 0.658 0.773 0.841 0.888 
PC 0.921 0.9t5 0.964 0.982 1.000 
JD 1.88 500.0 
PC 0.000 0.021 0.013 0.059 0.078 0.098 0.119 0.1&1 0.162 0.186 
PC 0.212 0.239 0.271 0.321 0.108 0.515 0.627 0.735 0.811 0.861 
PC 0.907 0.930 0.954 0.977 1.000 

a me Clark unit Hydrograph is u.4 for this basin. a ?he Natural t iu-are.  =.lation is u s 4  for this basin. 
ni 
a I=. of Cons.nLrati- for thir sub-hain is hred rn th- fol1-n.g: 
a 6-Hour Rainfall. Pattern NO. 1.00 
a ,.,, An rainfall areal rdusfion factor of 0.997 

HPC-1 INPUT PYiE 2 

ID ....... 1 ....... 2...~~..3.......4.......5.......8.......7.......8.......9...... 10 

XK 201a 
a Sub-na=in 2018 
LH 
a ~h. c1a.k unit Wrograph ir us.d for this basin. m Th. Natural t h - . r e .  r.l.rion ir ua.d lor this banin. 
5% 

MPBRIIX D 
100-war 6-hour Sterr REC-1 Ourpvt 

Existing Condition 



LINK 

98 
99 
100 
101 

m z h  of cons.ntr.tio= for thin subbasin ir ba=d a, th. follaring: 
m (-Hour Rainfall. Pattern No. 1.00 
f f l  - M reinfall wm.1 r.dusciw fastar of 0.999 

XY 501502 
m Normal depth shamel rout. frcr CSDl to -02 
m sourc.: 200 scale I(spplng 
ns 7 V l N  -1 

m 
The Clark Unit Hydrograph i* us& for thia basin. 

z The Natural time-afu relaticm is u s e  for this bash. - 
m r h  d consantration for this nrh-basin i. hs.d a, th. foil* 
k n  6-Hour Rainfall, Parf.rn Ho. 1.00 
m - M rainfall arm.1 =.dueria fsstor of 0.999 -. 
X)I EXCESS RNNPLLL Y U E S  EXCEEDED IN 5-MINWK INTERVALS 
XD( 5 10 15 20 25 311 35 10 45 50 55 60 65 70 75 80 85 90 
a .(I .I& .&4 .I) .09 .on .o3 .03 .oa .on .on .on .on .o@ .no .on .on .on 
m 
XH L- 0.671 miles. J- 206 f..Llmile, Mr .ll 
m 
BA 0.079 

HKC-1 INPUT PffiK 3 

ID... .... 1.......2.......3.......*.......5.......6.......7.......8.......9......10 
LG 0.15 0.39 5.70 0.21 0.00 
VC 0.121 0.396 
UA 0 3 5 B 12 20 13 75 90 96 
UA 100 

KK CSD2R 
lol Hydrogrsph ccmbm. 501502 + 201C at a 0 2  right branch 
nc 2 

KK 2OlD 
m sub-Basin POlD 
m 
m The Clark Unit Hydrogrsph is used for thir basin. 
m The Natural t--.rs* ..lacion is used for this b i n .  
m 
IM T h e  of Cas.ntration for thlm rubbasin 13 tar& on the follaring: 
m 6-Hour Reinfall, Pattern No. 1.00 
m M rainfall .=.a1 rducri- fastar of 0.999 
m 
Yn KXCKSS W N 8 W  Y U S S  KZCEKDW IN 5-MINUTE INTER- 

5 10 15 20 25 30 35 I0 15 50 55 60 65 70 75 80 85 90 
XII .I5 .I4 . I 4  .13 .10 .09 .D3 .03 .03 .OO -00 .PO .OO .OO .PO .OO .OO .OO 
f f l  
m L- 0.898 milea. s- 207 f-tlul., Kb- .11 
m 
BA 0.071 
U3 0.15 0.39 5.70 0.20 0.00 
UC 0.392 0.542 
UA 0 3 5 8 12 7" ?= 

UI 100 

KK 502503 
m ~ o m l  dapth sham.1 rout. frol -02 to -03 
m source: 200 sc.1. napping 
R3 8 IUY -1 
UC 0.050 0.015 0.050 2153.0 0.0183 
RX 1000.0 1010.0 1025.0 1095.0 1215.0 1295.0 1305.0 1325.0 
RY 1551.0 1553.0 1552.0 1550.0 5 4 9  1551.0 1552.0 1551.0 

W 20lK 
f f l  Pub-Baain 2018 
m 
f f l  ~h. clerk unit ~ y d r q n p h  1. us& fmr this barin. 

APPBRIIX D 
100-year 6-hour Stom HBC-1 output 

8xiscing Condition 
HKC-1, Page 2 



140 a m. natu.-l tin.-ar.. r.latiM is wd for this &.in. 
141 m 
142 a T f u  of Conc.ntrmtion for this subbrin ir basd ca th. f~llari~: 

HM-1 INPUT P X E  4 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

I43 m 6-Hour S8iafall. Patt .m NO. 1.00 
144 a 

r" 
M reinfall .real Muction fastor of 0.998 

115 

LINE 

a Hxdrograph d l v a n i ~  at -03. B i n  flar continuer in rh. right kanch. 
XII ~iv-rzd flar rs m the 1-ft branch. 
OT D503L 
Dl 0 50 133 210 273 325 367 377 101 411 
D I  481 545 612 715 818 971 1115 1268 
Qa 0 SO 133 210 573 325 367 377 396 391 

394 398 402 405 408 412 115 418 

. . 
Pnd Barin 201. start nmrin 202 . . 

HEC-1 I N m  P r n  5 

I D  ....... 1 ....... 2~~~~~~.3.~~~..~4.......5.5.555.666...667.......8.......9...... 10 

IX 2 0 U  
1(11 Sub-Basin 2021 
m 
la Th. Clark Unit Hydrogceph is u s e  for thir hiin. 
a ~h. ~atur-1 r i a r e r u  =.lation ia urad for this baain. 
XII 
101 Tin. of Conc.ntration for tbir sub-basin is haad on the f~llarin~: 
rn 6-Hour Rainf.11. Pattam NQ. 1.00 
m M rainfall .=.a1 reuctian fastor of 1.000 m 

EXCESS RNNrm.2 Y W E S  EXCPWPD IH 5-UImlll INTERVALS 
m 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
1$1 .43 .42 .42 .I1 .07 .06 .02 .02 .01 .01 .01 .Ol .OO .OO .OO .OO .OO .DO 
a 
XW W 0.409 nil... S- 129 fa.tlril.. l(h. .12 
rn 
BA 0.038 
LG 0.15 0.35 4.40 0.39 7.00 
YC 0.301 0.312 
U I  0 3 5 8 12 20 43 75 30 96 
m 100 

IM C5040 .. XII R.S. fYOIr rout. C501. 
112 1 ELEV 1538.1 
SV 0.00 0.17 0.90 1.00 1.10 1.30 1.60 1.80 2.00 2.30 
SV 2.50 2.70 3.00 3.10 
SK 1538.1 1540.8 1541.66 1511.80 1542.0 1542.2 1542.4 1542.6 1542.8 1543.0 
S* 1563.2 1543.4 1543.6 1543.7 
99 0 11 20 22 24 30 41 
SQ 171 240 322 396 60 85 121 

Fils: EXIOO-6.0!41 
APPamIX D 

100-)rear 6-hour Stom WC-1 Qltput 
misting condition 



LINK 

LINK 

KK D504P 
m Hydrogr*ph d i v e r s i m  a t  -04. nain  fla, continues in th. r igh t  bzanch. 

D1vert.d flc* is in th. l e f t  branch. 
DT 05041 
Dl 0 11 20 22 24 30 41 60 85 121 
Dl 171 240 322 396 
Oa 0 11 20 20 21 22 22 23 23 24 

24 25 26 26 

HKC-1 INPUT PUIB 6 

10 ....... 1 ....... 2... .... 3.......4.......5.......6.......7.... ... 8.......9...... I0  

IM 2028 
m s u b u a r i n  ZOZB 
Bn 
m rh. Clark unir  Hydrograph i s  w d  for  t N 3  b..in. 
E! th. N-tur.1 th- . re .  r.l lrion is used fo r  t h i r  Main. ,". 
101 T l r  of Con~.ncz.tica for c h i s  sub-basin is b.3- w th. roll-nq: 
IJI 6-Hour Iuinf.11. Pactern  No. 1.00 
DI m r.inf.11 a rea l  r . d u s r i a  f a s to r  of 1.000 

Bn Hydrograph div.=rion a t  -05. m i n  f l a*  smrinuea i n  th. r igh t  brench. 
Bn nrv.rt.d f la* i r  i n  th. 1.ft bnnch .  
m osoaz, 
Dl 0 3 7 9 11 14 15 17 23 31 
Dl 44 55 75 95 I23 134 
W 0 3 7 9 11 12 12 I 3  14 14 

?I I5 
15 16 1 6  16 17 

I(X 202C 
Bn SubBsrin  202C 
DI 
Bn The Clark Unit Hydrogrsph ir w.d f o r  t h i r  &sin. 
XII rhr~atur .1  tinrare. relmrion i n  w.d f o r  t h i s  b..in. 
Nm .. 
an r h  of concentration for tNl wb-b.iin is h r d  an rh. follariarig: 
Bn 6-Hmr Rainfal l ,  Patt.m no. 1.00 
Bn In r a i n f e l l  a rea l  r d u s t i o n  factor of t.000 
101 

LX -06 
Bn Hydrograph combin. ~ 5 0 5 ~  + 2 0 2 ~  at -06 
HC Z 

a: 0506R 
Bn Hydrogrtph div.rrton it -06. -in fla* satinu.a in t h e  r igh t  branch. 
IM 0lvsr t .d  £1- i3 i n  th. l e f t  branch. 
m o s o 6 ~  
0 1  0 3 I 3  37 77 100 151 205 276 355 
01 437 532 598 809 328 1104 
Qa 0 0 0 0 D 0 4 12 28 52 

85 128 183 249 328 421 

.-. 
la Iha Cl-rk un i r  Hydrograph is w d  f o r  t h i s  b a s h .  
DI The Natural time-area r e l a t i o n  is us& Car t h i s  Msin.  
m 
m ~ i m e  of ~oncen tza t ion  for r n i r  ru&b.sia i r  bad w t h e  follaring: 
Bn 6-Hour Rainf.11, PaCemm No. 1.00 
El In ra~nf.11 a rea l  r d u c t i o n  f a s to r  of 0.999 

APPBNOIX 0 
100-year (-hour Storm "KC-l Output 

~ x i r t i n g  condition 
WKC-I. Pws 4 



310 K X  202E 
311 S u b h a i n  2928 
312 a 
313 a me n a r k  Unit Hydrograph i r  u r ~  f o r  t h i s  &sin .  
311 a ~ h .  n a t u r a l  th-.re. =.lation is u n d  f o r  t ~ s  h a i n .  
315 XL( 
316 a T h  of C o n s m t r a t h  f o r  t h i n  avb-hs in  1s b e n d  a t h e  f o l l a r i n g :  
317 m 6-Hour Rainfa l l ,  eacr.m No. 1.00 
318 a IVI r a i n f e l l  .r..l r d u c c i o n  f a s t o r  of 0.999 
319 m 

HKC-1 INPUT SLOB 8 

LINE ID ....... I... .... 2 ....... 3....... p . 1 0  

332 a bs.neir rout. at -08. 
333 RP 1 KLW 152k.2 
331 W 0.00 0.05 0.09 0.13 0.17 0.21 0.25 0.28 0.36 0.16 
335 SV 0.55 0.61 0.72 0.81 0.90 1.00 1.02 
336 S I  1524.1 1425.0 1525.5 1526.0 1526.5 1527.0 1527.6 1528.0 1528.2 1528.4 
337 SB U28.6 1428.8 1529.0 1529.2 1529.1 1529.6 1529.64 
338 SQ 0 6 9 1 6  22  28 38 51  58 70 
339 pQ 04 100 122 169 183 216 227 

310 KT L U O ~ L  
31  1 xydrcqraph div*raion at CSOB. Main fl- continues i n  the l e f t  braash. 
342 X* Div-rtsd flw ir i n  t h e  right branch. 
341 m ~ s o a a  
341 0 1  0 6 
345 

9 1 6  22  28 38 5 1  58 70 
DI 84 100 122 119 1 8 3  216 227 

346 W 0 6 9 1 6  22  20  3 8  47 52 56 
347 "a 63 66 68 7 1  73 73 

KT 508507 
m No-1 d.pch channel rout. fror 0 0 8  t o  0 0 7  
m source: ZOO sc.1. mp91r.9 
P-3 5 s m  -1 
UC 0.020 0.035 0.055 931.0 0.002B 
U 893.0 1011.0 1022.0 1026.0 1040.0 1050.0 1060.0 1066.0 
PY 1532.0 1529.1 1528.6 1527.6 1529.0 1530.2 1531.3 1532.0 

a Ras.rvoir rout. a t  -07 
llS 1 KLW 1525.2 
SV 0.00 0.28 0.16 0.65 0.85 1.03 3 8  1.10 1.41 1.48 
SV 1.52 1.55 1.59 1.61 1.67 1.70 1.75 1.77 
SB 1525.2 1526.0 1526.5 1527.0 1527.5 1528.0 1529.0 1529.0 1529.1 1529.2 
SK 1529.3 1529.1 1529.5 1529.6 1529.7 1529.8 1529.9 1530.0 

BEC-1 M m  P W  9 ...... ....... ....... ....... ....... ....... ID ....... I ....... 2 ....... 3 ....... 1 5 S 7 8 9 10 

SQ 0 2 5 9 1 3  1 5  18 20 36 69 
118 185 2 7 506 652 816 997 

m 202P 
IM Su&Barm 202F 
a 
a Tha Clark  Unit  Hydnujraph l a  u i d  for t h i r  b.r in.  
m The N a t u r a l t i m - a r e .  r e l a t i o n  is wM f o r  t h i s  h r i n .  m 
m T i m  of C r m c ~ n t r a t i c n  f o r  c h i s  r u b b a r i n  i r  lasd on t h e  foll&g; 
m 6-Hour R a i n f a l l  Oatt.m No. 1.00 
a an r a i n f a l l  a r k 1  r d u s t i o n  facto~. ~f 1.000 
a 
XII KXCKSS WNShWI W B S  KXCKMED IN 5-MIMTrK 1NTPR.W 
la 5 10 1 5  20 25 30 35 8 0  45 50 55  60 65 TO 75 80 85 90 
a .44 .I4 .43 -13 .09 .08 .03 - 0 3  .02 . o O  .oo .oo .Po .PO .oo .no .PO .no 



XK 202G 
m Sub-Basin 2026 
m 

The Clark Uni t  Hydrwraph  i. w.d f o r  t h i s  b a s i n .  
m TR. N a t u r a l  tip.-=.. z e l . r i a a  i r  u.d f o r  thia h a i n .  
m 
m l'h o r  conc.ntr.ti"a f o r  Ulir sub-bash  i r  h..d 0x3 th. f o l l a d n p :  
k n  6-Xour h i n f a l l ,  P m t t - m  m. 1.00 
m - Sm r a i n f a l l  rc..l r . d u c t i c n  f a c t o r  of 1.000 

HKC-1 INPUT P U P  10 

LINE 

la m. cr..k unit sydrDgniph is ud fQr  this barin.  
m ~ h .  ~ . t u r a l  time-area r.1.rion b "4 f o r  thi. b.rin. 
m 
131 T b  o t  Cac.ncrarlo.  f o r  r h i J  subhsin Is b.s.d .m rh. toll-: 
m &Hour hlnf.11, Pacram NO. 1.00 
m ~n r.lnt.11  or..^ r.ducr~cn factor o f  0.998 

KK 511512 
m No-1 d.pth 0hann.l rout. f r a  all to a 1 2  
m sourc.: 200 so.1. nepping  
RS 2 E m  -1 
RC 0.055 0.015 0.055 160.0 0.0112 
U 1000.0 1060.0 1070.0 1090.0 1110.0 1120.0 1180.0 1220.0 
RY 1516.0 1531.2 1531.0 1532.0 1532.0 1531.0 1535.0 1536.0 

lo( ZQZI 
m s u b - m i n  2021 
m 
E4 The C l a r k  Unit  Hydrogzaph is url f o r  t h i a  b r a i n .  
a The 8BC-1 t b - a r e a  r.lation ir used f o r  * h i e  basxn. 
m 
XII Tim. o f  Concent ra t ion  f o r  t h i s  sub-bas in  is b r e d  cm the Iol la . lng:  
m 6-nour nainf.11, Pattern NO. 1.00 
m AD r a i n f a l l  a r e a l  r . d u s t i o n  f a s t o r  o f  1.000 
m 
IM EXCESS PXNIALL W E B  EXCBIDQ IN 5-WIEWTE lMESvlrs 

HIC-I INPUT 

mAPPQtD1x D 
100-yrac @-hour s t o r m  HEC-1 Ovrat 

z x i a t i n g  c o n d i t i o n  
HIC-1, Page 6 



KK a 1 2 1  
m u ~ d m n a p h  =-in. 51151~ + 2 0 2 ~  0 1 2  
M I n i l o u  t o  z.n.rvoiz rout. at 0 1 2  
n mi. is th*  i n f h ~  t o  t h e  st=* T.Q~ a t  th. end .f ..hi. nriv. 
HC 2 

179 XX DS12L 
180 
1 8 1  

m ~ y d r ~ ~ . ~ h  di - r r ion  a t  nu. 
m -in f l a r  s c a t i n u e a  i n  th. I.ft b ranch  ( m i r ) .  

182 
183  

m Diverted € l a  w n ~ r a  8 a h i a  D r i v e  (ch.~.l) and  contrnu.~ to C591. 
La( D1vert .d fla is i n  t h e  r i g h t  brmnsh. 

481 m D512a 
I 8 5  DI 0 1 5  3 5  65 137 Z l l  376 511  725 
486 F= 0 0 1 1 0  I 9  112 190  289 395 . . . . 

' ' Not.: 512591 tm short to rout. . . 
. 
' ' End 8 a a i n  202. st.& m a i n  203. . . 
KI( 203A 
m Sub-Baain 20% "., ... - 

490 M C l a r k  Uni t  Hydrograph is uaed  f o r  U l i a  b h  
I 9 1  n ~ h .  HEC-1 tiw-area ..lation is w e d  for t h L  h s i n .  492 IM 
I 9 3  
4 91 

#n T h  o f  Ccslsentr.tion f o r  Chis  r u b h s i n  1. lm.4 a tho f e l l a r i ~ :  m 6-Hour hinf.11. P~tt., NO. 1.00 
HPC-1 INPUT P N P  1 2  ...... LINE In.. ..... 1 ....... 2 ....... 3 ....... .. 1 0  

195 n 
496 

An r.i"f.11 . rea l  P .duc t ion  f a c t o r  of 0.996 
M 

M B.S.Noir rout. a t  -13. 
RS 1 HLW 1789.0 
sv 0.00 0.35 0.97 2.05 3.54 5.5. 8.17 
SH 1789.0 1791.0 1796.0 1798.0 1800.0 1802.0 1804.0 

0 0 20 70 1 3 5  315  1995 

kX 513514 
n Nom.1 dwth chann.1 rwt. f r o .  0 1 3  to 011 m souroe: 200 s c a l e  napping  
IIS 7 e m  -1 
RC 0.050 0.015 0.050 2403.0 0.0210 
W. 1000.0 1010.0 1035.0 1080.0 1100.0 l l20 .0  1135.0 1145.0 
RY 1780.0 1778.0 1770.0 1768.0 1768.0 1770.0 1778.0 1780.0 

KK 2038 
M Sub-Basin 2038 
m 

g Th. C l a r k  Uni t  Hyddrograph is u s e d  f o r  t h i r  b a r i n .  
Th. 'KC-1 tim.-nre* re la ti^ ii w e d  f o r  rhr b a r i n .  

M 
KU Tk.  o f  C o n c m t r a t i o n  f o r  t h i r  sub-b.ab ir hs.d o n  th. f.,ll~~~: n 6-Hour hinf.11, PaM-m No. 1.00 
n An ninf.11 a r s a l  r e d u c t i o n  f a c t o r  of 0 . 9 9 ~  n 

8XCESS RUNFALL VLUIES BKCEKDSO 1l( 5-MINUTE INTER- = 5 1 0  1 5  20 25 30  35 I 0  I 5  50  55 60 65 70 7 5  80 85 90 n . r 5  .11 . r r  .13 . to  .a9 .od .OI .o3 .no .on .oo . D O  .oo .oo .oo .oo -00 
kn 
kn I.- 0.184 ri1.a. 5- 236 fe.rl.11.. ~b . l o  
n 
M 0.0.4 
f f i  0.11 0.37 5.70 0.21 5.00 
UC 0.233 0.243 

88C-1 INPUT PYiP 13  ....... ....... ....... 10 .......I... .... 2 ....... 3 k 5 6... 7.. ..... 8 ....... 9 ...... 1 0  .... 

HPC-I. Peg* 7 



LINK 

5 82 
583 

kx a l 4 R  
m Hydrograph =&in. 513514 * 2038 a t  a 1 4  r i g h t  s h a m e l  
HC 2 

KK 203C 
m s u b n a r i n  203C 
m 
m ma c l a c k  u n i t  ~ y d r q l r a p h  1. used  f o r  thfn b-sin. 
m Ih. HKC-1 th-ar..  r e l a t i e n  is used f o r  t h L .  b..in. 
m 
m ~ i u  mf concent ra t ion  for this subhrin is hs.d on ihm i o l l a r i n g :  
m 6-Hour R a i n f a l l ,  Pett.rn No. 1.00 
m ~n r m i n f a l l  ar.d r d u c t i o n  r a s t m  of 0.999 
m 
m EXCESS IUINFI wss KXCBBDB) IN 5 - N I ~ K  m s u w  

5 10 15 20 25 30 35 40 45 50 55  60 65 70 75 80 85 90 
Y)( .45 .I4 .I1 . I3  .10 .09 .04 .04 .03 -01  .01 .01 .OO . O O  .OO .OO .OO .OO 
m 
m L- 0.988 nil-, S- 258 f..t/nil.. ~b . l o  
m 
81 0.103 
LG 0.15 0.39 5.70 0.21 9.30 
UC 0.351 0.421 

. 
Not.: 514515 tm s h o r t  to rout. . . 

kx 2030 
XW S u b B e s i n  2030 
m 
m The Clark  U n i t  Hydrogrmph is usad for t h i s  h r i n .  
m The Natura l  t h - a r . .  r a l a t i o n  is u s d  tor t h i a  bas in .  
Z, 

rrru of C o n c . n l r . l i ~  for  t h i a  s u b b a i n  ia b a s d  on fh. f o l l a r i n q :  
m b- our ~aInf.11,  ~.tt.rn NO. 1.00 
m M r a m f a 1 1  .real  r o d u c t ~ o n  f a c t o r  of 0.999 
xn 
l34 EXCESS rUUNmN,I. W B S  8XCBKDBD INS-IIIWTK INrIPVAu 
m 5 l o  15 20 2s  30 35 40 4s  so 5 s  60 6 s  70 75 ao es 90 

.45 .41 .&I . I3  .09 .08 .03 .03 .03 . O O  .OO .OO .OO .OO .OO .OD .OO .OO 

KK 515517 
m Normal depth chsm.1 route f r a  a 1 5  t o  a 1 7  

Swrs.: 200 Ss.1. Mappmg 
n3 6 s m  -1 
RC 0.050 0.045 0.060 3340.0 0.0186 
PX 1000.0 1020.0 1045.0 1065.0 1085.0 1125.0 1135.0 1145.0 
RY 1708.0 1701.0 1702.0 1698.0 1698.0 1700.0 1705.0 1710.0 

2038 
Sub-Basin 2038 

Th. Clark U n i t  Hydrogr.ph i r  u r d  f o r  M i r  baain. 
Th. Nature1 tin.-as.. r.1.tiC.n is "rd f o r  ?hi. b a r b .  

Tim. of C m a n t P l t i o n  f o r  t h i s  r u b b a s m  1. based on th. f o l l a r i n g :  
6-Hour R a i n t e l l ,  P a t t e r n  No. 1.00 
In r a i n f a l l  a r e a l  i a d u s t i o n  f a s r o r  o f  0.999 

kx C517R 
m Hydrograph c&in. 515517 + 203% a t  C517 r i g h t  branch 

HC 2 

F i l s :  8XlOQ-6,OHI 
1 P O r n I X  0 

100-year 6-hour storm HEC-1 hrzput 
x x i a t i n g  c o n d i t i o n  



LINK 

LINK 

W 2031 
Sub-Bani. 2031 

r* n ~ h .  c1.a unit Hydrwraph in for ~ l i .  &=in. 
kn Ih. Natusa l t iu-a=. .  r.1.rion i n  u.d f o r  mi. h a i n .  
XW 
m r h  o f  ccns-ntrmtion f o r  t h i s  a u b - h s f n  ir h s o d  on t h e  fo l la r ing;  
XW 6-Hour RlInf.11. P a t t e r n  No. 1.00 
m M n m f a l l  .=-.I r a d u c r i o n  I-tor or 0.996 

HPC-1 INPUT D f f i X  1 5  

... 
XIL T X W  UAUiPALL YLUlBS EXCEEDED I N  5-MxuTK IMK- 
KX 5 10 15 20 25 30 35 40 1 5  5 0  5 5  60 65 70 75 80 85 90 
IM .11 .4 t  .13 .13 .09 .08 .03 .03 .03 . O O  .OO .OO .OO .OO . O O  .OO .OO . O D  
1(L( 

4 2030 
KI( Sub-Barin 20% - 
m a. Clark Unit EydEwraph i a  us.d for this hsh. 
KX Ih. Netur.1 t i a - a r e a  r-lbion is us.d f o r  chis h r b .  
kn 
m T i a  o f  Concentration f o r  t h i a  rubhr i .  ir hsd  on th. f o l l ~ n ~ :  m 6-Hour R l i n h l l ,  P.tt.m NO. 1.00 
m 
m 

An c e r n f a l l  arr.1 = .duct ion  f a s t o r  or 0.997 

kn Noma1 depth  charne l  rout. frol 4 1 7  tc CSl8 
X1( Sours.: HKC-2 Croaa Sect ion:  KS 3.522 
M 8 P r n  -1 
BC 0.055 0.035 0.060 1367.0 0.0171 
BX 9808.1 9845.6 9957.0 9990.1 10007.0 10015.9 10076.5 10176.0 
FY 1628.2 1618.6 1617.5 1614.8 1614.1 1619.7 1622.9 1631.3 

.-. 
m The Clark  Uni t  Hydrograeh is uaQ ror t h i s  &sin. 
XI( The Natura l  ti..-.re. =.lation i s  us.d f o r  t h i s  hrin. m 
m r i a  of Coao-ntraCim f o r  t h i s  s u b b a r i n  is h r . d  on t h e  f o l l d n g :  
m 6-Hour R l i n f a l l ,  Pmt t -m No. 1.00 
kn ~n ninf.11 am.1 m.dustion fmscox of 0.397 
KX 

P i l e :  BX100-6.OH1 APPWDIX D 
100-year 6-hour S t o m  HKC-1 Output 

Kxia t ing  C o n d i r i a  



KK C5l8 
m Hydrograph c a b i n .  517518 + 203H at C518 
UC 2 

La( 518519 
No-1 d.prh channe l  r o u t e  frcl. C518 t o  C519 
S-urc.: HKC-2 Cronz S*stion:  I S  1.072 

a*  7 .,m -3 

HPC-1 WPUl PffiK 1 7  

ID.... ... 1.......2.... ... 3.......4.......5.......6.......7.......8.......9......10 LINK 

2031 
S u b B a s i n  2031 

Th. C l a r k  Uni t  xydrqz.ph ir us.d f o r  t h i a  b a s i n .  
The HKC-It&-sra. t e l a t i a  is w.d for this b a s i n .  

?iu or F o n s m t r a t i o n  f o r  thia s u b b m i n  is h m d  o n  t h e  f o l l a d n g :  
6-Hour m l n f a l l ,  P a t t e r n  No. 1.00 
UI r a i n f a l l  a rmel  z d u s t i a  f a c t o r  o f  0.998 

La( 519591 
Xll Normal d s p t h  chmm.1 rout. f r m  -19 t o  C591 
YI( Sour=.: HE-2 C r m a  S.ction: BS 2.695 
P3 2 F U Y  -1 
UC 0.090 0.050 0.085 1274.0 0.0181 
RX 9851.3 9905.0 9921.9 99I9.0 10017.8 10053.7 10096.8 10135.1 
RY 1510.3 U37.0 1536.5 1529.2 1528.6 1537.7 1539.6 15aO.I 

-. 
m The C l a r k  U n i t  Wydrqraph  11 w.d f o r  t h i s  b a r i n .  
a! Th. HKC-I 2 h - a r e a  r . lat ion i* used f o r  t h i s  b a s i n .  

m T h  or casmt..tim fox  t h i s  ,ubb.,rn is h..d d" th. f o l l a i n g :  
XW 6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
m UI r a i n f a l l  a r e a l r e d u s t i o n  f a c t o r  o f  0.999 
M 

.. 
m Tr 0.533 r i l e s ,  S- 237 f.s~/mil., Xlr . lo  

La( 510591 
lar N o r m 1  d e p t h  channe l  rout. f r m  C520 to C591 
I)( Sourc.: Hydrology s i r l d  nesm. iasans .  . *,- -*  

KK BB512R 
m R e t r i e v e  p r e v i o u r l y  d1v.rt.d h y d r w r a p h  nf CS12 i n  t h e  r i g h t  branch. 
OR 0512% 

1(1( 591521 
YI( Noma1 d e p t h  channe l  rout. f r c l  C591 t o  C521 
m Source:  HKC-2 C r a s s  Sec t ion :  Bs 2.611 
RS 2 FUY -1 
RC 0.090 0.050 0.085 915.0 0.0142 

lPPBYDIX 0 
100-gear 6-hour S t o n  HBC-1 Outpu t  

~ x i r t i n g  F o n d i t i o n  
F i l s :  SX100-6.OH1 HKC-1, Page 1 0  



KX 203L 
Sub-Badn 20% 

m 
?=X Th. Clar* Unit Hydxwraph i s  u s d  for this -in. 
m ?ha urban t iu-era* r.l.tion is w.d fat t h i s  h r i n .  
m 
la T i u  of Cons.ntracia lot  thia r u b h r i n  in b l s d  a eh* f o l l ~ :  
W 6-Hour €amfall. Pattern No. 1.00 

?! An rainf.11 a r u l  r e u s c i a  faat- of 0.99~ 

. . . - an h th. total f l ~ l  in ~x.l.nt. wash at th. study ~und.q . . 
Bnd Basin 203. Start Banin 20, . . 

KX 204A 
m Sub-8.sin 204A 
m 
la ~ h .  clark Unit Hydrogrmph is ur.d for t h i s  h o i n .  
XW Th. ~ e t u i . l t w - a r e e  ..latiem 1. lu.d for thr  h r i n .  
a 
XI( Ti.. of Wnssntratian for this r u b h 3 i m  i s  bed on the follaring: 
m 6 - W r  kin fa l l ,  P*tt.m No. 1.00 
m Am z.inf.11 .real r.dust im facror of 0.999 
m 
m EXCESS IUINEALL V U U I S  BXCBWW M 5- n i T $ R W  

5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
m .IS . I (  .#I .13 .lo .09 .03 .03 .no .on .on .no .OD .DO .oa .oo .oo 
rn 
m L- 0.687 miles, s- 175 f..rlril., IQ. .lo 
m 
BA 0.108 
IG 0.15 0.39 5.80 0.9 0.00 
UC 0.325 0.260 
lu 0 3 5 8 12 20 43 75 90 96 
UI 100 

-. 
rn The Clark Unit Xydro9r.ph ir w.d for t k i r  brim. m The N I L Y Z ~ ~  tiu-a*.. r . l n t i ~  is Y I . ~  for rhia bas-. 
m 

HIC-1 INPUT P M R  ZO 

ID ....... 1 ....... 2. ...... 3.......4.......5.......6.......7.......8.......3...... la 

XW Tim of Conc.ntratim for t h i s  sub-hxin is hose on tha follarlng: 
m 6-Hour il.1nfall Pate-m No. 1.00 
m -. m raintall a r r h  remotion factor of 0.998 



LINK 

IM a230 
m 8.o.moir rout. at C523. 
aJ 1 lLbY 1650.3 
SV 0.00 0.01 0.12 0.71 2.23 2.50 2.8O 3.10 3.20 3.10 
SV 3.7 1.00 1.30 1.60 4.90 5.20 5.59 
SK 1650.3 1652.0 1654.0 1656.0 1658.0 1658.2 1658.1 1658.6 1658.1 1658.8 
Sz 1659.0 1659.2 1659.1 1659.6 1659.8 1660.0 1660.2 

0 22 78 111 209 214 220 221 226 232 
239 219 288 38, 529 726 960 

IM 05231 
m xydmgraph diversion at a23. m i n  flar sontinuea in the left branch. 

Diverted flar fa in the right branch. 
DT 052311 
DI 0 22 78 111 209 214 220 221 226 232 
DI 239 219 288 381 529 726 960 

0 0 0 0 0 0 0 0 0 3 
5 lo 20 Y 31 61 96 139 

a( 523521 
Kn Normal deprh &.ma1 rout. ff- -23 re -24 
Kn Sours.: HKC-2 Croa. Sectim: U 2.072 
m mi* is flar in vwm.in Hills slvd. dish is routed to a 1 8  
n< s I r m  -1 

HBC-I WPUI PhGE 21 

....... ....... ............ ID 1 Z-... 1.......5.......6.......7.......0.......9...... 10 

YX 204C 
S4 SubBasin 201C 
m 
ulr 'me Clark unit Hydrograph is w e d  for this basin. 
Kn me HEC-1 t h e r . a  r.larion is wed for this &=in. 
m 
m ~ i m  of CMc*ntration for chis au&&ain ir haaed m th. follarfng: 
m &Hour Uinfall, P.tt.rn No. 1.00 
m An rainfall arn.1 reductIan f.ctor of 0.999 
Kn 
a3 BXCBSS IVUHIALL VNJJFlj KhCK8DH) IN 5-HINUTK I N T B M 1 9  
m 5 10 15 20 25 30 35 I0 15 50 55 60 65 70 15 80 85 90 
m .16 .16 .a6 .15 .12 .ll .05 .05 .O1 .03 .02 .OZ .O1 .01 .O1 -01 .O1 .01 
m 
m L- 0.400 miles. S- 142 f..tlPtle, Xb- .09 
m 
81 0.07.) 
IE 0.13 0.36 5.70 0.20 25.10 
UC 0.233 0.153 

IM 521525 
m ~oraal depth sham.1 rout. frca a 2 4  to -25 
m Source: HEC-2 U o r a  Section: U 1.898 
RP 1 Irn -1 
RC 0.050 0.035 0.060 1015.0 0.0211 
RX 9823.1 9873.0 9960.0 9986.3 10008.3 10019.7 10070.0 10078.1 
RY 1617.9 1616.7 1616.3 16119.2 1609.0 1616.1 1616.8 1617.3 

a( 201D 
m S"b8.Srn 2010 
m 
Kn Th. Clark ""lt Wydroq<.ph is used for this -.in. 
m me urban rim-.re' r.latton i r  u a d  for this barin. 
m 
m Tlau of Concentration for chi. sub-barin is bared cn the follaring: 
XI( 6-Hour Rainfall, Pattern No. 1.00 
m h rainfall areal redustion Castor or B.999 - 

.WPWDIX 0 
2""-year (-hour i tom "PC-1 Output 

misting ~ n x l i r i ~  



936 IM 525526 
937 a -1 depth  ah.m.1 route f r Q  -25 f O  -26 
938 xn sours.: HXC-2 cross s m c t ~ o n :  u 1.6- 
939 PS 
940 

2 r m  -1 
RC 00.50 00.035 0.060 1520.0 0.0211 

941 
942 

RX 9915.0 9910.0 9968.0 9992.6 10012.4 10032.0 10049.6 10106 9 
RY 1592.8 1592.3 1591.8 1585.0 1584.8 1591.3 1592.1 1592:5 

xx zo1x 
m sub-~.=in 2048 
Ki 

Zh. Clark Unlt Hydrograph 1. u.d f o r  this basin.  
Ki The Ufhm tiu-ere. r e l a t i a  is ur.d f o r  thi. h n i n .  
XW 
a T k .  of Ccn=.ntr.tia f o r  this subb.sb i n  h=.d a t h e  f o l l a r i n q :  
Ki 6-How h h f a l l ,  2a t t .m No. 1.00 

Xn h r a i n f a l l  areal reduatia f a a t o r  of 0.999 

LINE 

Kx Z04P 
S u b B a a i n  2011 

m 
n The Clark Uni t  Hydro.jrlph ii us.d far t h i s  baa in .  m ~ h .  Urban th - .= .a  r e l a t i o n  is ul.d for t h i s  basin.  
XY 
GI r h  of c o n s e n t n t i o n  f o r  thi. sukhrin i r  hrsd a M. ~ o l l a ~ l g :  
4 6-Hour U i n h l l ,  P a r t e m  no. 1.00 
4 h r a i n f a l l  r . d u c t i o n  f a c t o r  o f  0.999 
101 

. . 
' ' C521 is t h a  t o t a l  f l a r  i n  U l i e n t .  m z h  at rh. s t u d y  Mary . & . . End 8.3in 201. Start Bar in  205 
. 6  

KK RsUL 
Ki c1e.r hydrogr.phs f r c r  stack 

HC 2 

KK 205A 
4 Sub-Basin 2051 
m .-. 
4 The Clark  u n i t  H y d r ~ r a p h  i r  used for t h i s  basin. 
4 The Neturs l  t iacar. .  r e l a t i o n  is ur.d f o r  t h i s  hrin. n 
4 Tine of C m s a n t r a r i a  f o r  t h i r  nub-bs in  1. based on t h a  Zol la r lnq:  
4 6-Hmr R a i n f s l l ,  Pattern No. 1.00 
4 h r a i n f a l l  a r e a l  r . d u c r i a  f a c t o r  o f  0.998 m 



LINB 

m 
Y1( L- 0.870 nil.=. S- 378 f..tlnil., Kb .14 

BBC-1 INPUT 

IOi 2058 
m S u b B a r i n  2058 
m 
m ~ h *  c1.rk u n i t  wdrcg=aph i r  w a d  f o r  this basin. 
m The Naturalrim-.ze.  r e l a t i o n  i r  ur.d for rhir b.rkn. 
m 
XW T i u  of ConsurCration f o r  t h i s  a u b b . r i n  is bas- M th. f o l l o r i n g :  
m 6-nnrr w i n f a l l ,  ~ a r t . m  NO. 1.00 
m - h ~ n r . u l f d l  .rul r . d u s t i o n  f a c t o r  of 0.997 

YX 528530 
XII "0-1 d.Pth sh.m.1 rout. fnr U 2 8  to -30 
a source: H y d r o l w  P1.ld ws-.ira.nc. 
RJ 2 P w a  -1 
RC 0.060 0.043 0.060 2594.0 0.0709 
R7, 1000.0 1018.0 1031.0 1012.0 1052.0 1065.0 1093.0 1107.0 
RY 96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3 

m 
Kn The Clark  Unit  Hydrwraph is use for thir h s i n .  
m The N.turr1ti.e-are. ..lation i. wed f o r  t h i s  bas in .  
101 
m Ti.. of Cone.ntrarion for t h i s  .ubb.rin is h o d  on Cha fo11Plnq:  
m s- our ~ a i n f a l l ,    at tarn NO. 1.00 

E lul r a i n f a l l  r d u o r i o n  factor of 0.999 

W ....... I...... . 2 ....... 3 ....... 4.......5... .... 6 ....... 7.......8.......9...... 10 

m KXCBSI ~ F U L  MU~KS BXCKKDKD IN I-XINUTI INTKRVNS 
m 5 10 15 20 25 30 35 40 45 50 65 60 65  70 '15 80 85 90 

.15 .I1 .I1 .13 .09 .08 .04 .04 .03 .03 .03 .03 . O 1  . O 1  . O 1  .01 . O 1  .01 
m 
m L- 6.618 mI1.s. I- 331 f-/nil.. Kt- . I 5  
Y* 

X X  2050 
m I u b 8 a r i n  2050 
MI 
IM Th. C h r k  u n i t  Hydrcg..ph is w . d  for t h i s  bar in .  
m Th. N.Cur.1 riu-are. r.l.tion i a  uud f o r  t h i s  bas in .  
n, 

l'h of Conc.ntr.tion far t h i r  rubb.sh is b a r d  on t h e  fo l lor ing:  
m 6-Hour R a i n f a l l ,  P.tt.rn NO. 1.00 
m h r a i n f a l l  a r u l  r .duc t ion  fact- of 0.996 
W 



LX 20% 
m s u r r s a a i n  rose 
xn 
m rh. Clerk  u n i t  Hydrog=aph is us& f o r  t h i s  h e i n .  
YII Th. n.turs1 th.-am. ..l.tton 1. "a& f o r  this h a i n .  
m 
YII T h  of cas.ntr.ticn f o r  thi* ru&b.sin i. ha.d rn MI f o l l a r i n g :  
YII 6-Hour i s i n f a l l ,  P a t t e r n  No. 1.00 
m - An r a i n f a l l  .=.a1 r d u s t i a  f a s t o r  or 0.999 

X)( N-1 d s p t h  cham.1 rout. frcl C53O t o  0 3 1  
YII source: HydroLW P i d d  R.camaiz*anc. 
aa 3 PLOW -1 
RC 0.060 0.059 0.060 2426.0 0.0404 
8X 1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0 
RY 95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3 

KK ZOOS 
IM s v b s a i n  205s 
la 
xn 2 M  Clerk Unit Hydrograph is used f o r  UI fs  hrin. 
m Ih. Nature1 t i r c a r . .  r - l a t i c n  is u s d  f o r  t h i s  -in. 
m 
m ?1U of m c . n c r a t i ~  f o r  this s u b h a i n  i a  bas& on rh. f o i i r r i n g :  
YII 6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 
m An r a i n f a l l  .=.a1 r d u s c i c n  face- of 0.998 
m 

LX 511532 
M Normal depth  Eh.M.1 rwt. f r ~ l C 5 3 1  t o  0 3 2  
XI( swrc.: H y d r o l w  F i e l d  R.scnn.ias.ne. 
RB 1 PLOW -1 
RC 0.060 0.065 0.060 3391.0 0.0463 
1111 1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068.0 1092.0 
RY 98.8 93.8 89.1 86.4 86.5 89.1 91.0 97.6 

LX 20% 
YII Sub-Basin 2050 
YII 
la 1h. Clark  Unit Hydqzaph 1. us& for =hi* h a i n .  
YII Th. Natura l  th.-ar.. r e l a t i o n  i a  u s d  f o r  t h i s  h s i n .  
m 
U4 rim of Csneenrr r t ion  for  t h i s  subb. r in  13 h a &  on ch. folla.lng: 
111 6-Pour Rl inf* l l ,  P a t t e r n  No. 1.00 

Film: EX100-6.081 
M t B m I X  D 

100-year 6-houx storm HSC-1 (hitput 
S l i r t i n r i  Condi t ion  



m h ra inf -11  r . d u c t i o a  f a c t o r  of 0.998 

kX 205H 
101 S D u b ~ s i n  205H 
m 

Tho Clark  M i t  Hydrmrlph  ia u.d f o r  U l i r r  basin.  
m4 The N.tunl f h a r e r  r . l a U a  is u.d f o r  thi. baain.  
a 
101 r h  of CLne.ntretion for this mub-hsin is b a s e d  sn Uu toll-: 
m b ~ n u  m i n f a l l ,  ~ r e r e r a  uo. 1.00 
m h r a i n f a l l  t i r e e l  rmduct ioa  fastor af 0.997 
a 
a BCXSS RAINFALL VALUES BCXBULD IN S-MINUTE INT~~~.RVILS 
m 5 10 1 5  20 25 30 35 I 0  1 5  50 55  60 65 70 75 80 85 90 

HSC-1 INPUT PYX 28 

kX 532533 
rm Nom.1 depth  channel rout. fr- -32 to a 3 3  
a source: Hydrology rimla m c r w u i n . n c .  
RS 1 e m  -1 
RC 0.060 0.015 0.060 1555.0 0.0289 
ill 1000.0 1020.0 1030.0 1018.0 1055.0 1077.0 1092.0 1119.0 
RY 98.0 89.1 88.1 85.6 85.9 92.2 93.8 97.0 

kX 2051 
m Sub--sin 2051 

a me Clark  u n i t  Hydrogreph i r  ur.d for t h i s  baain.  
a 1h. ~ a t u r . 1  th-*=.a r e l a t i o n  is urd for t h i a  baain. 
m 
101 r i r  of cmcenrr=.tion for this rub-hrin is  b a r d  on t h e  f o l l a r l n q :  
m 6-nbur n.inf.11, s e t t e r n  wo. 1.00 
a a r a i n f a l l  arn.1 r . d u s t i o a  f a c t o r  of 0.995 

HKC-1 INPUT 

I D  ....... 1.......2.......3.......1....-........8.......9...... 10 

kX 533531 
a Norm1 d.*h ~h.rn.1 rout. fZrr.  C533 t o  -31 
k2l Source: Hydrology F i e l d  Roc-iasanc. 
RS 10 P m  -1 
RC 0.060 0.016 0.060 7115.0 0.0211 
PX 1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0 
RY 97.8 93.7 91.7 90.8 89.9 92.1 91.0 96.8 

KK 20% 
a Sub-Basin 20% 

F i l e :  KXlOO-6.0Hl 
APPrnIX 0 

1 0 0 - p a r  6-hmr  S t o n  HEC-1 Output 
E k i a t i n g  c o n d i t i o n  



1251 m 
1252 m The Clark Unit  Hydrograph ir ui.d f o r  this h r i n .  
1251 m Th. Naturaltiu-.r.. r.l.tia is uu.d f o r  thin bsir,. 
1254 Kll  
I255 m Ti.. of m s a n t n t i c n  for t h i a  s u b - h a i n  i s  b8.d on M. f e l l adngr  
1256 m 6-Hour nainr.ll. P a t t a m  No. 1.00 

fQ' - m An r.inf.11 a r e a l  zwdustim r l s t o r  of 0.995 

1 

File: ~ ~ 1 6 0 - 6 . 0 ~ 1  

an C531R 
MI Hydrqraph cabin.  533531 + 2055 a t  a 3 1  r i g h t  bralash 

tC 2 

1(X 205K 
YII SubBasin 20SK 
m 
m m. c1ark u n i t  m o g z . ~ h  is ua.d for  US. hain. m Ih. Natur.1 th-.=.a r e l a t i o n  is w.d for thi. b e i n .  m 
m I h  of C ~ ~ o n U . t i m  fo r  this s u b - h s i n  is h a d  a th. f o l l p i n g :  m 6-Hour P l in fa l l ,  Pat tern NO. 1.00 
m In r.inf.11 a r u l  ..dustion fac to r  of 0.997 m 

xx 534535 
m Normal d-pth ch.nn.1 rout. f r a  C534 t o  CS35 
m Sourca: Wydrolw l i e i d  n=-.iss.nc. 
Rl 3 PLOW -1 
sL 0.065 0.046 0.065 2031.0 0.0221 
B l  1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0 1182.0 
Y 91.1 93.1 91.6 89.6 86.9 90.8 92.2 92.3 

KK 205L 
m Sub-main 2D5t 
m 
la Clark Unit Hydrograph is -.d for  t h i s  hair, .  
IW Th. HmZUrral Zlp.-ar.. f-latiom ia u s d  for  t h i a  h s i n .  m 
m I(u of Cone.ntreCiw for thxs  rub-hrin i a  hs.d a t h e  follaring: m 6-Hour w i n f a l l .  Part-m 1.. 1.00 
m In r a i n f a l l  .=.a1 r d u r t i o n  fastor of 0.998 m 
X1( BXCKSS W P U L  WES BXGEDDPD IN ' r - m ~ 1 6  INIERW 
*11 5 10 15 20 25 30 35 10 I5  50 55 60 65 70 75 80 85 90 

. I I  .I3 .I2 . I2  .O8 .06 .O2 .02 .02 .PO .OO .OO .00 .OP. .OO .GO .OO .00 
m 
m ir 0.701 mil.., S- 281 f..t/lil., W- .09 
m 
BA 0.118 
U) 0.19 0.36 5.00 0.29 0.00 
UC 0.251 0.206 
UA 0 3 5 6 12 20 13 75 90 96 
UA 100 

xx a 3 5  
L11 Wydrwaph = d i n .  531535 + 205L a t  -35 
HC 2 

m Normal depth ch.m.1 rout. f r a  C535 t o  CS36 
IW Source: HKC-2 Cross S.atiw: HE 3.175 
Rl 8 IUW -I  
RC 0.075 0.050 0.075 2975.0 0.0236 
RX 9852.8 9871.5 9957.7 10000.0 10015.6 10052.1 10111.4 10183.6 
RY 1911.6 1901.3 1906.9 1900.8 1900.6 1905.4 1905.2 1g12.6 



LINB ID.......1.......2.......3.......1.......5.......6.......7.......8.......9. ..... I0 
1335 KX 205W 
1336 101 SubBaain 205H 
1337 K.l 
1338 m m. Clark unit Hydrogr.ph ir ud for thir basin. 
1339 m Ih. n8C-1 tiu-are. relation ir u s d  for thi. baain. 
1340 a 
1311 m rim or ~~ncrntrauan for this ru&baain ir basd a the f o l l d  
1342 XII 6-Hour Dlinfall. Pattern No. 1.00 
1343 m An e*inhll .rwl rdustion faator of 0.998 
1314 XI( 
1345 XII UEBJS RNNEm VNVES DXCBWW IN 5 - W 1 P  INTERVNS 
1346 m 5 10 15 20 25 30 35 10 45 50 55 60 65 70 75 80 85 90 
1347 .16 .16 .45 .15 .ll .I1 .05 .05 .O1 .02 .02 .02 .OO .OO .00 .OO .00 .OO 
I348 W4 
1349 YII Ir 0.839 rtL.r, S- 230 f"Uli1.. Xb .06 
1350 Xn 
1351 81 0.139 
1352 LG 0.15 0.33 5.10 0.22 21.00 
1353 UC 0.233 0.197 

1351 XX C536R 
1355 XII Hydrograeh c@in. 535536 + 205X &t -36 right lhtbr.nsh 
1356 HC 2 

1357 m 20% 
1358 m Sub-Basin 205N 
1359 XII 
1360 m me Clark unit nydrqraph ia -4 for t h i s  baain. 
1361 m Tb. HKC-1 ti.rar.. r.latioa is wd for this basin. 
3 >zo w .-"- -. 
1363 m T i u  of Ccmsmrration for chis rubbasin ir h a d  on the follaring: 
1361 K 2  6-Hwr Dlinfall, Patt.m No. 1.00 
1365 XII la rninhll are.1 rdustion fester of 0.998 , >n< m 

. . . ' C5361 ia fh. total flar in W.apnu W8.h up.tr.u of Ou 36 . 
HSC-I INPUl PAS8 32 

LINK 10 ....... 1. ...... 2.......3.......4.......5.......6.......7.......8.......9......10 

. . 
' ' End Basin 205. Start Barin 206 . . 

1391 &X 536537 
1392 X)I None1 depth sham.1 rout. frol C536 to -37 
1393 KA Source: HBC-2 Crorr Section: HE 2.729 
1394 W 3 StlW -1 
1395 IIC 0.075 0.050 0.075 1180.0 0.0203 
1316 PX 9900.0 9912.0 9947.3 9979.3 10025.0 10011.5 10051.0 10060.0 
1397 RY 1846.5 1845.4 1843.1 1831.3 1833.6 1810.5 1813.3 1813.5 

2 0 M  
Sub-Basm 2061 

The Clark Unit Hydrograph ir ud for this barin. 
ID. Urban ti.e-.r.. relmtioa ir n a d  for this basin. 

r i u  of ms.ntrmtia for this sub-basin is hasd OR the fol~arin'~: 
6-Hour Dlinfall, P.tr.rn No. 1.00 
An rainfall areal rdustim $actor of 0.998 

EXCESS RhlNElWl (RLU8.5 UCKEDW IN 5-MINUT8 l N T B W  
5 10 15 20 25 30 35 (0 45 54 55 60 65 70 75 80 85 90 

. a ?  .&6 .46 -16 .I3 .I2 .05 .05 .05 .01 .03 .03 .01 .Ol .Ol .O1 .01 .Ol 

Fils: EXlOO-6.0H1 
U P W D I X  D 

100-ymr 6-hour StOR HEC-1 Output 
misting Condirioa 

HEC-1, Page 18 



LINE 

- 
n ?ha Clerk unit nww=.ph is u.d f o r  thin basin. n 
,,a 

Th. Urban th-.". rel.tion is ua.6 for  thir barin. .-. 
m lh of CcnsMcation fo r  t h i n  sub-baain is bw.6 a t4. follaring: 
MI €-Hour Pafnf.11. P.tt.rn No. 1.00 
n an r a i n f a l l  .=..I r.duction factor  oC 0.P99 
IDI 

U380 
R.r.~oir rout. e t  ~ 5 3 8 .  

aS 1 E W  1778.2 
SV 0.00 0.10 0.57 1.69 2.60 2.70 2.90 3.00 3.20 3.38 
N 3.60 3.90 1.10 1.30 1.60 5.10 5.60 6.10 7.10 8.10 
SE 1 7 8 . 2  1782.0 1781.0 1786.0 1787.1 7 7  1781.1 1787.6 1787.8 1788.0 
SS l7B8.2 1788.4 1788.6 1788.8 1789.0 1789.1 1799.8 1790.2 17P0.8 1731.1 
69 0 82 133 185 207 208 212 218 226 135 SQ 249 265 286 310 338 100 182 611 912 1139 

FA Non.1 depth chann.1 =our. f r a  Q3B t o  -40 
SOUrc.: RSC-2 Cross S.ction: HE 1.990 

RS 5 rum -1 
RC 0.075 0.050 0.075 2176.0 0.0210 
RX 9907.7 9931.8 9978.1 10000.0 10011.1 10056.9 10113.7 10161.9 
RY 1767.5 1751.9 1755.2 7 . 2  1753.1 1755.1 1757.3 1769.1 

KK 206C 
n SubBaain 2O6C 
n 
XW The Clark Unit 8ydrogr.ph is ua.6 tar t h i s  basin. n Th. HKC-1 t h - a r e .  r - l e t i a  1. ur.6 for t h i s  b-ain. 
MI 
kn llu of C m c - n t r a t i a  for t h i s  subb.aia i s  bra* on th. foil-g: 
kn (-Hour Painfall.  Pmttarn No. 1.00 
Khl AD r a in fa l l  .=.a1 ..dustion fartor of 1.000 m 
kn ~ C E S S  RUPIIUM~UPS xxmwm IN s - n m u ~ a  mrsa- 
MI 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 SO 85 90 
kn .ll .I3 .I2 .12 .08 .06 .02 .02 .02 .01 . o l  .01 .oO . o n  .on .on .PO . D O  
n 
MI L- 0.127 miles. S- 138 fe-elmil.. Im- .07 
kn 
8A 0.024 
lQ 0.21 0.32 1.35 0.10 12.10 
UC 0.217 0.289 



2060 
Sub-Barin 2060 

Th. Clark  Uni t  Hydrograph is us& f o r  this &=in. 
~ h .  urhn tba-ar.. =.lation is w a d  fez t h i s  basin.  

T i r  of b r e n t r a t i m  f o r  a i r  s u b b a i n  is h a a d  a thm fo l lm8xg:  
6-Hour r(.infall. Pattern No. 1.00 
b r a i n f a l l  a r a l  r&scia f a s t o r  o f  0.999 

EiCESS W E I L L  VLIUlS SXCSWgD I N  5-llIlNIS INTXRVAL$ 
5 10 15 20 25 30 35 40 45 50 55  60 65 1 0  75 80 85 90 

.48 .4B .4? '17 .lI .13 .06 .06 .06 .05 .05 .04 .0? .01 .01 .01 .01 . O 1  
n, 
Y)L L- 0.531 r i l e s ,  S- 236 fe.r/ril., Kt- . O 1  - 
ID. ...... 1.. ..... 2..... .. 3 ....... 4.......5.......6.......7.......8.......9...... 10 

ax 529540 
m NO-1 d-h s h a m 1  r-a f r o .  4 3 9  to 4 4 0  
m sours.: 200 ss.1. n.ming 
SS 4 FlLlls -1 
PC 0.060 0.050 0.055 3872.0 0.0256 
RX 1000.0 1007.0 1016.0 1036.0 1046.0 1080.0 1150.0 1210.0 
RY 1750.0 1748.0 1146.0 1744.0 1744.0 1746.0 1748.0 1750.0 

XI 2061 
m Sub-Bsrm 2068 
kn 
W Xh. Clark  Uni t  Hydrograph is w.d f o r  t h i s  basin.  
kn Th. HSC-1 tine-ar.. r.1.rion i a  "ad f o r  r l l i o  baain.  
m 
m ~ i r  of c o n c e n t r a t i o n  for this sub-basin is & a d  a th. foll&q: 
XH 6-Hwc 8.inf.11, Patt.rn No. 1.00 
m A" 1.inf.11 em.1 r e d u c t i o n  f a s t o r  o f  1.000 
kn 
IOL EXCESS MUIFALL W S S  EXCEBDBD IN 5-MIMITE IN1BRVW 
a( 5 10 15 20 25 30 35 40 45 50 55  60 65 70 75 80 85 90 
kn .42 .42 .41 .10 .06 .04 . 0 1  .01 .01 .00 .OO . O O  .OO .PO .OD .PO .OO .OO 
kn 
BI Ir 0.343 ri1.a. S- 175 f..t/ril., Xb .09 
m 
M 0.023 
LO 0.23 0.35 4.30 0.40 1.70 
UC 0.208 0.238 

iM c540 
m Hydrograph c a b i n .  a 4 O P  + a 4 o L  at a 4 0  
IIC 2 . . 
' C510 is  t h e  end of H e r p e r w  Wash and t h e  = t a r t  of Balboa Wash . . 

XX 540541 
m ~om.1 depth  cb.m.1 rwc. f x r r  4 4 0  t o  all 
10( Source: BBC-2 Cross S e t i m :  M 1.645 
PS 12 Pl,m -1 
P.C 0.065 0.035 0.065 4207.0 0.0204 
IIX 9960.8 9968.0 9 9 . 1  9975.7 9393.2 10018.2 10297.5 10313.9 
R 1725.2 1721.8 1718.4 1716.2 1716.4 1 1 . 4  1719.8 1730.5 

H K - 1  INPUT 

n: 206l 
kn SubBeain  2061 
m 
m the CI.rk ""it "ydrogr.ph $a W.d ~ O T  thi .  bas in .  

YW The HBC-1 ti..-ar.a re la ti^ i a  lu.d f o r  thir  &.in. 
K. 
kn rim. of c o n s m t r a r i r m  for tai. r u b b m a i n  is  b.sd on thm f o l l a r i n g ;  
ffl 6-Hou~ R a i n f a l l .  P.tr.rn No. 1.00 
m A" r.i"f.11 .r..1 r . d u u a  €.stor Of 0.998 

F i l e :  KX100-6.OH1 
MPBWIX 0 

loo-year 6-hour s t o m  HSC-1 h r r p u t  
s x i n t i o g  C m d i t i o n  



LINE 

LINE 

KK a 4 1  
m HYdrWraa cab in .  540541 + 2061 a t  a 4 1  
"C 2 

m N-1 d.*h .huul.l rout. f r o l  4 4 1  to a 4 8  m sbrre.: HSC-2 croaa snria: BI 0.905 
rW 1 liau -1 
RC 0.060 0.045 0.060 1138.0 0.031s 
RX 9761.7 9936.7 9955.2 9986.9 9994.7 10039.2 10065.3 10066.0 
R 1617.4 1644.1 1638.1 1637.3 1636.2 1637.5 1652.3 1653.0 . 

2060 
SubBmnin 1060 

The Clark Unit Hydrograph i a  u.d f o r  t h i s  &*in. 
2h. HIC-I tiu-are. r.l.ria i r  u r d  1- t h i s  hrin. 

r i u  of M s u l t c a c i o n  f o r  thi. s u b h a i n  is ba.4 a th. fo l lor ing:  
6-Xour Rainfe l l ,  Pa t t e rn  No. 1.00 
Am r a i n f a l l  .=.a1 r m u s t i m  factor of  0.999 

mc-1 INPUT 

XX 88523R 
m W t r i w *  prwi- ly  div.*.d hydrograph at 4 2 3  in th. r i g h t  br.nch. Dl  0523R 

. . CS18L ir the t o t a l  flo* i n  8.1- mash .DVt s a f l u a n s .  w i t h  0-oxl Wazh . . 
ii  ha Clark u n i t  Hydrograph is u a d  tor t h i s  h.in. 
8li Ih. U r h n  tiu-.r.. r.l.tim is " a d  f o r  t h i s  h n i n .  m 
IM T11. of CMs.ntration f o r  t h i s  r u b b . s i n  is ba3.d a t h e  fo l lor ing:  m 6-H- ~ainf.11, sattern no. 1.00 

'M U1 ~ain1.11 areal r . d u s t i a  f .c~or  of  0.999 

1(1( 542543 
m No-1 depth chm.1 rout. f r -  4 4 2  t o  4 1 3  
m Source: HKC-2 CI-. S w t i m :  O. 0.931 
Q2 1 riau -1 
RC 0.075 0.010 0.050 686.0 0.0066 
RX 9846.9 9881.6 9967.5 9983.2 10010.0 10025.0 10033.8 10039.6 
RY 11732.3 1723.5 1721.1 1717.8 1717.0 1724.0 1128.2 1730.7 

HPC-1 INWT 

ID ...-... 1 ....... 2.......3.......4.......5.......6.......7.......0.......9...... 10 

KK 2061 
m s"b-8.rin 2061 
m 

Ih* Clark Unit Hydrwraph i r  usad f o r  t h i s  h s i n .  

A P P m I X  D 
100-Y-a= 6-hour S t o m  HPC-1 h l t p u ~  

Existin. condi t ion  



LINE 

m 
m I h  of Cmc-nLration f o r  t h i r  rub-hrin i s  hs.d on t h e  folioing: 
X)( 6-Hour Rainfall,  P l t t - m  No. 1.00 

2! Pm r a i n f a l l  a r e a l  reduction factor  of  1.000 

XI DS43L 
m ilydrograph d ive ra im a t  -13. n.in f l a r  son ti nu.^ in t h e  1.ft b=.nch. 
m Di".~t.d f l a r  .. in ...rig.. b...nrh. 
07 D543R 
DI 0 38 15 50 65 85 97 122 4 162 
Dl I94 a50 395 132 7 522 5'10 612 
W 0 38 I 5  50 66 85 97 122 I 162 

194 350 395 125 460 500 510 575 

%X 543541 
a No-l depth ch.nn.1 rat. frcr -13 t o  a 1 4  
101 sarrss: 200 sca le  n p p l n g  r ~ y d r o ~ o g y  ~ i d d  ~.-i=i.nu 
RB 1 1- -1 
RC 0.010 0.018 0.040 597.0 0.0277 
PJ 1000.0 1020.0 1045.0 1075.0 1105.0 1106.2 1116.2 1266.2 
RY 1720.0 1718.0 1112.0 1712.3 1712.0 1712.4 1714.0 1720.0 

XI 206K 
101 SubBenin 206K 
101 
m m e  =lark uni t  nydrograph is us.d f o r  t h i s  basin. 
136 ~ h o  HE-I t h a r e a  *.lation i s  wed fox t h i a  barin. 
m 
m r h  of conc.nrration for th ia  aubhmein i. bared on t h e  follaring: 
101 6-Hour Rainfmll, Pettern No. 1.00 
XW In r s i n i a l l  a rea l  r.duction fastor of 0.999 

HSC-1 INPUT PAGE 39 

ID.. . .  ... 1.. ..... 2 ....... 3. ...... 4.......5.......6.......7.......8.......9...... 10 

101 

ilE L- 0.615 miles. S- 255 fe r t ld l . ,  I(b .ll 

...... 
101 N-1 d-pth chlnn.1 rout. f ro lTS44  t o  -15 
a sours.: zoo sca le  nepping r wydrology ~i.ld a-.iramc. 
RB 2 S W  -1 
RC 0.010 0.018 0.010 985.0 0.0234 
BX 1000.0 1008.0 1018.0 1048.0 1078.0 1079.2 1089.2 1109.2 
Y 1690.0 1688.0 1686.0 1686.3 1686.0 1686.1 1688.0 1689.0 

XI D545L 
m w~ld.cgraph divaraion a t  -45. Hain f l a r  srmtinuer in t h e  l e f t  branch. 
m D1vart.d f l a r  is i n  th. r igh t  branch. 
m ~ s 4 5 a  
DX 0 SO 100 200 I 0 0  800 1600 3200 5000 

Y 0 25 50 100 Z O O  I00 800 1600 2500 

KK 515546 
m ~ora.1 depth ch.nn.1 mur. frcm a 4 5  to a 1 6  
Yn Sourc.: 200 Scale Napping Hydrolqy Pield R.ccnn.irranc. 
RS 2 E m *  -1 
RC 0.040 0.018 0.040 428.0 0.0164 
10( 1000.0 1020.0 1050.0 1080.0 1110.0 1111.2 1121.2 1151.2 
W 1680.0 1678.0 1676.0 1676.3 1676.0 1676.4 1678.0 1678.5 

XI 206% 
Yn Sut-Basin 2061 
m 
la The Clark Unlt Hydrqraph i r  w e d  f o r  t h i r  basin. 
m =ha HKC-1 tine-ar.. r e l a t ion  is used for  t h i s  hsm. 
XPI 
m ~i.a ot  concentration for  r h i r  sub-henin i r  baaad M th. fol lwing:  

APPBWIX D 
loo-year @-hour s t o m  HKC-I hltput 

~ x i a r i n g  Condition 



m 
XII EXCESS R I I N O U  VAWW IXCEWW IN S-MXNUTB mE1VIId 
XII 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 9o 

HXC-1 I N M  

SX 885111 
XII Utri.v. p r ~ v i o u s l y  div.rt.d hydrcqraph at a 4 3  i n  th. r i g h t  brench. 
?a 05131 

KK 5135'7 
XII N-1 d.ptb shvllul rat. frcl 013 to a 1 7  
XII sours.: uxc-2 crcar section: ox o.638 
88 5 P U U  -1 
KC 0.075 0.010 0.050 2395.0 0.0278 
84 9720.9 9769.0 9970.7 9985.5 10020.0 10038.1 19097.0 10102.0 
RY 1690.1 1681.2 1683.1 1676.2 1677.0 1687.1 1687.1 1690.0 

KK 515517 
m ~ o - 1  depth cham.1 rout. frol C S ~ I  to a 1 7  
XII Sours.: HSC-2 Crass Srstion: (U 0.512 
RS 1 Pus4 -1 
RC 0.015 0.010 0.050 1216.0 0.0259 
84 9668.2 9778.1 9951.9 9986.0 10012.7 10013.6 10067.6 10163.1 
R 1 6 . 1  1671.1 163.3 1662.1 1662.2 1680.1 1680.9 1681.1 

KK 206.7 
I(II SubBarin 2065 
XII 
XII The Clerk Unit HNropcmph is IU.~ for chi= barin. 
m Ih. urban ti.r.r.. r.l.tioa is u-d for this h r i n .  
XII 
m T h e  of C m c e n t r a t i r ~ ~  for this s u b b a r i n  is hs.d cn t h e  follaring: 
XII 6-How Rainfall, P.t?..m No. 1.00 
XII In r.iniall ars.1 =.dustion factor of 0.999 
XII 
XII KCESS W N P U  YLWB EXCEBDBD M 5-vxwrB MrBIMIS 
XII 5 10 I5 20 25 30 35 10 15 50 55 60 65 70 75 110 65 90 
XII .48 .48 .I8 .17 .ll .11 .06 .06 .06 .05 .05 .05 .01 .01 . O 1  .01 . O 1  .01 
rn 
XII L- 0.502 mil... S- 211 f.n/dl.. xb .o3 
XII 
BA 0.060 
Ui 0.08 0.25 5.70 0.18 14.60 
UC 0.125 0.105 
UA o 5 16 30 65 n 81 
UA 100 

90 91 



m The Clark U n i t  Hydrograph is ur.d f o r  +his bas in .  
kn The urban th-.=.a r d a t i o n  ir ur.d f o r  tNs b a r i n .  ",. 

A"". -. 
1805 m Ti.. of M s . n f r a r i o n  f o r  thin m u b b . s i n  i s  bas& a the follg*lng: 
1806 kn 6-limx Il.inf.11. P a t t e r n  No. 1.00 
1807 la In r a i n f a l l  nrm.1 r . d u c r i o n  f a a s o r  of 0.999 
1808 101 
1809 101 EXCESS IUINRUL YWES O ~ ~ I I M ~  IN S-UXMITB I N T E R ~ R I ~  
1810 101 5 1 0  1 5  20 25 30  3 5  40 45  50  5 5  60 65 70 7 5  80 85 90 
1811 kn .48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 . O l  . 01  . O 1  . O 1  . O 1  
1812 m 
1813 101 L- 0.465 dl.=. s- 1 6 6  f..tJmil., Xb .03 
1814 nn 
1815 BI 0.060 

HIC-1 INPUT P m  I 2  

nr C5lBR 
kn H y d r q r a p h  ccmbin-. 547548 + 2VW .t -48 r i g h t  b ranch  

YC 2 

* CS48R is the t o t a l  f l a r  in Oxford Wash a h  c o n f h u r n .  w i t h  B a l h  Uanh * .  

......... 
kn N o m l  drpch & e m 1  m a t .  frol C548 t o  0 4 9  
kU Sourc.: HEC-2 C r w r  S e c t i o n :  1U0.216 

Ki 2001 
101 s"b-B.ain 2 0 W  
101 
m Th. C1.rkUnit Hydrcg"~aph t. ur.d f o r  t N a  hasin. 
IM me urho .-lation is f o r  h d n .  
kn 
m T h  of Conc.ncraCim f o r  t h i s  sub-hain is b a a 4  on th. f o l l d n q :  
XI1 s-nar Ui"f.11. P.tt.rn NO. 1.00 
XII An r a i n f a l l  ara.1 ..ductlor. f a c t o r  o f  0.998 

HEC-1 INPUT PlOB 43 

....... I D  ....... l.......Z.. ..... 3... .... 4.. ..... 5 6.......7.......8.......9...... 1 0  

KK CS49L 
la Hydrograph c a b i n .  518549 + 206N a t  -49 l e f t  branch 
XC 2 

' C549L i a  t h e  tei.1 f l a r  i n  8.1- Wash mIbov. sonflu.ns. xith hrhbrmkrU(ah . . 
+ End Basin 206. Start B a s i n  207 . 

.-. 
m The Clmrk U n i t  Hydrograph is wad f o r  t h i n  bas in .  
m The N a t u r a l  tb-mr.. r m l a t i c n  ir u8.d for  t h i a  b a r i n .  
m 
m 7i.e o f  cmc.ntr.tion f o r  rhil sub-bmrin is b a a 4  ar the f o l l d n q :  
XII 6-Hour Ualnf.11. P.rc.rn No. 1.00 
101 An r.Inf.11 ara.1 r.dwtIon f a s r o r  o f  0.997 
m 
X)I EXCESS W N I -  W B . 5  EXcIIWB) IN 5-HIMITE IHTBLVIIS 
101 5 10 1 5  20 25  30  3 5  40 1 5  50 5 5  60  65 70 7 5  80 85 90 
I(W . I 5  . I4 . I 4  .13 .09 .08 .04 .03 .03 .03 .a3 .03 . O l  . O l  . O l  . O l  . O l  . O l  
I(W 

F i l e :  BXIOO-6.OH1 



-. 
m The Clark Unit xydzogr.ph i s  u a d  for  thxa -sin. 
m Tho Neturn1 till=.. r.l.tian i s  und for  th ia  hiin. 
kn 
m T h  of Coac.ntr.tion f o r  th ia  s u b h - i n  i s  h a d  on the fol ladnq:  m 6-Hwz b i n f a l l ,  Patt.rn No. 1.00 
m An ra in fa l l  ara.1 =.dustion f m t o r  of 0.997 * 

LINE 

1898 

LX 550552 
DI No-1 depth oh-1 rout. fr- -50 to -52 
m snrrc.: Hydroley Field 8.sann.ia.anu 
llS . E r n  

X X  207C 
m Sub8.ain 207C 
kn 
kn The Clark Unit ilydroqrlph is u a d  for  thin b r b .  
Bn Th. N.tur.1 tlu-ax.. r.l.ticn is u n d  for  t h i s  hiin. m 
kn T h  of Concentration roc t h i s  sub-baain is h a d  a the follarinq: 
m 6-Hour b i n f a l l ,  Paze.m No. 1.00 
m ~n ra in fa l l  *=.a1 t d u c t i o n  f.crar of 0.998 
kn 
m EXCESS WNPU VAUISS E X C I ~ ~  IN S-IIIMJTB INTEPJRIS 
Xh( 5 10 15 20 25 30 35 40 15 50 55 60 65 70 75 80 85 90 

.45 .11 .11 .13 -09 .OB .03 .03 .01 .01 .01 .01 .PO .OO .OO .00 .OO .PO 
m 
XW L- 0.971 dl-, S- 297 f.rt/lil., Xh- .11 
m 
8 1  0.173 
LD 0.19 0.37 5.30 0.26 13.70 
UC 0.351 0.311 
UA 0 3 5 8 I2 20 
UA 100 

I3  75 90 96 

LX CJ52L 
m xy6mgraph crrbin. 550552 + 207C at C552 l e f t  bra& 
HC 2 

I(K 2070 
kn SubBarln 207D 
m 
kn Ih. Clark Unit Hydrograph ii u s d  for  rhia  baain. 
m Th. ~a tur .1  th-er.. =.lation is u s d  for  th ia  h s i n .  
kn 
m I h  of Concentration for  thi. r u b h a i n  i s  b.3.d a U1. follarinq: 
IM S-How Rainfall, Pattarn No. 1.00 
m An r.inf.11 areal  r d u c t i o n  factor of 0.997 
kn 

HPC-I INPUT 



KK 551552 
a No-1 depth chamel  rout. f r a  a 5 1  t o  a 5 2  
a soure.: 100 ss.1. 1. CI ".wing. 
Rl 5 PUW -1 
RC 0.050 0.015 0.050 1110.0 0.0528 
RX 1000.0 1005.0 1018.0 1028.0 1031.0 1013.0 1018.0 1055.0 
RY 2188.0 2181.0 2180.0 2176.0 2176.0 2180.0 2181.0 2188.0 

KK 2071 
a submain  zo7a 
a 
a The Clark Unit  Hydr~graph i r  used f o r  this h a i n .  
E' ~ h .  ~atur.1 t h - a r r  r.1.ti.x ir m d  f o r  t h i s  h a i n .  
IM 
a Tire of Wcentratian f o r  t h i r  r u b h a i n  1. hsd an the fol lar ing:  
a 6 - ~ w r  ~ainf.11. ~.tt.m NO. 1.00 
a hn r.mf.11 .r.d r.dust.ion f.sror of 0.998 

KK -52R 
xll W r W r a P h  CClbW. 551552 + 207s at C552 r igh t  branch 

!c 2 

KK 207E 
a SubBmrin 2071 
a 
a Th. Clark Unit Rydrograph ia  w.d f o r  t h i s  h a i n .  
a ?he HSC-I th-.re. r .~a t i cn  is w d  f o r  this h a i n .  
a 
a t h  of Cas.nrr.tic", f* Chi. aubb.sin 1. W.d cn th. fo l l adng :  
a +HOW h i n f a l l ,   att tern ~ o .  1.00 
m m r a i n f a l l  a r e e l  rduct ion  factor of 0.998 
k7. 

a 
X" l? 0.794 ail-, S- 296 <.+t/ril., Kt- .I1 

HKC-1 INPUT PIC8 17 

10 ....... 1.......2.......3.......1... .... 5 ....... 6.......7.......8.......9... ... 10 

KK 207G 
IM Sub-Barin 2070 
a 
a me clark unit ~ydrcqraph  is used for  t h i s  basin. 
a  he ~a tu r .1  tine-.cea r e l a r i a  is us.d for t h i s  h a i n .  
m 
XII Ti," Of Fons.nt..rim f o r  *hi, .ubb..i" i. h 3 . d  a th. follaring: 
a 6-Hour R. inf&ll ,  Pat tern No. 1.00 
m An ze in fa l l  a rea l  r d u s t i o n  I-ator of  0.997 



KK 207H 
m Subs..in 2078 
n 
KH ih. C l a r k  Unit nyds~praph is ~. .d  fo* t h i s  b e i n .  m 
K. 

BU Natural fi.Nr.. c.l.tia t. u a r l  f o r  tNr h a b .  .-. 
m r b  of consen t ra t im ior rN. r u b b a a i n  t. bsrl on tn f a l a r i n g i  
m 6-Hcu* Painfal l ,  P a t e r m  no. 1.00 
m m r a i n f a l l  are.1 r r l u s r i a  f n r t o r  of 0.998 
DL 

KK 554555 
X11 No-1 d-pth chann.1 rout. f r a  a 5 4  to C555 
XT( Source: 100 1c.1. 4 '  C I  Mapping. 
RS 4 nm -I 
RC 0.050 0.045 0.050 2497.0 0.0649 
EX 1000.0 1025.0 1080.0 1100.0 1120.0 1130.0 1140.0 1155.0 
RY 2192.0 2188.0 2186.0 2184.0 2184.0 2188.0 2192.0 2194.0 

- 
m Th. Clark  U n i t  Hydrograph t. W M  for t h i s  baain. 
ar - Th. N.tur.1 t i u - a r e .  r.l.tirm 1. url Eor chi. basin. .-. 
~4 T b  of Com.ntratia f o r  rNr s u b b a z i n  1. b s * d  a rho f o l l a r i n g :  n 6-- ~ ~ f . ~ ,  pa t t e rn  ~e.. 1.00 
m rainfall ...a1 r r l r r s t i a  ...to. o f  0.999 
K. 

X X  207J 
W S u b s a s i n  207J 
m 
m The Clark  Unit uydrqraph is u n r l  f o r  tbr. basin. 
n The HEC-1 tiu-ar.a r . l r t iM is u u d  f o r  Ulr barin. m 
101 T L u  -f Fonuntr.tion for t h i s  sub-barin i r  b.34 a th. follaaing: m 6-nour uinf.11, pa t t e rn  NO. 1.00 

HEC-1 MPUT PffiX 49 

ID .I ....... 2 . . . . . . . 3 . . . . . . . 4 . . 5 . -  10 

mm1x D 
lOO-y..r 6-hour S t o m  HEC-1 hlrplt 

Existing condition 
HBC-1, Page 27 



---- 
2117 Y11 EXCESS RNNP*Lb YAUISS PXCEWgD M 5-MIWTS INIEIVILS 
2118 5 10 1 5  20 25 30 35 10 1 5  5 0  5 5  60 65 70 75 80 85 90 
2119 K4 .45 .I5 .15 .1L '10 .09 .O4 . O 1  .03 .03 .O3 .03 .01 . O 1  . O 1  .01 . O 1  . O 1  
9 1 1 0  X?. 

2139 XI 2 0 7 s  
2110 m submsin 2 0 m  
2111 m 
2142 m ~h. c l a r k  u n i t  ~ y d r o g r a e h  i a  u.d for this h a i n .  
21L3 m Th. WC-1 sir-.=.. r.latirm is us.d f o r  t h i s  h n i n .  
2114 a 
2115 ~h o f  M ~ * n r r . t i ~  for tNs a ~ b h a i n  is h8.d on the fell-: 
2146 XW 6-HW B.inf.11. Pmttern No. 1.00 
2117 m k r a i n f a l l  an.1 reduction factor c f  0.998 
2118 a 
2149 m amss  MINP~LL VWES EXCEPDW IN S-~INUIE INTERVALS 
2150 ffl 5 10 1 5  20 25 30 35 1 0  1 5  50 55  60 65 70 75 80 05 90 
2151 . I7  .16 .16 .15 .lZ .11 .05 .05 .05 .03 .03 .03 .01 .01 . O l  .01 .01 .01 
2152 IM 
2153 YN I- 0.859 li1.s. S- 291 f..t/lil.. Kt- .O9 
2151 la 
2155 BL 0.130 
2156 LG 0.15 0.33 5.10 0.22 31.70 
2157 YC 0.275 0.251 

"KC-1 M r n  

LINE ID. ...... 1.......2.......3. ...... 1. ...... 5... .... 6. ...... 7.......8.......9......10 

XI 207L 
a S v b e u i n  207L 
m 
m  he Clark  Uni t  ~ y d r o g r a p h  i a  uaed f o r  a i r  bas in .  
m Ih. U r h n  t i n c a r -  r e l a t i o n  ir u.d f o r  t h i r  h r i n .  
m 
IM T h  of Concent ra t ion  for t h i s  .u&h.sin l a  b a . 4  rm the f o l l o r i n g :  
kll 6-SOU. R d n f a l l ,  Plttsrn No. 1.00 
m UI r a i n f a l l  a r e a l  r . d u s t i o n  f a s t o r  o f  0.999 
YW 
k3l EXCESS V A I N F I  VAUJES KlCEWW M 5dIM1TK I N T 8 R W  
la 5 10 1 5  20 25 30 35 1 0  1 5  50 55 60 65 70 75 80 85 90 
IM .17 .1? .47 . I 6  .13 .12 - 0 6  .06 .05 . O 1  .03 .03 . O 1  . O 1  .01 .01 . O 1  .01 
m 
1M I- 0.667 dl.=, S- 236 f.etfmil.. Ib- .07 
m 
81 0.080 
lG 0.11 0.32 6.00 0 . 7  29.60 
UC 0.221 0.211 
UA 0 5 16 30 65 77 81 90 91 97 
"A 100 

. . 
' -57 i a  the t o t a l  f l w  i n  Asbbrook Wash d m a t n u  o f  Ooldrn mgl. ~ l v d .  . . at sir. ,t..tim . . 

XY 557558 
No-1 d w t h  sham.1 route f r a .  a 5 7  to -58 

IM Sours.: HPC-2 Cr-r S ~ S C ~ M I  AS 5.251 
ns 1 sum -1 
KC 0.055 0.045 0.060 2652.0 0.0212 
€3 9662.0 9965.0 9967.0 10000.0 IOO72.O 10095.0 10122.0 10175.0 
RY 1890.0 1885.9 1884.0 1878.0 1880.0 1886.0 t886.O 1890.0 

APPBM)IX D 
loo-yeax 6-hour Ston  HSC-1 ourput  

BxisrLng Condition 



KK 2 o m  
sub-Barb 20% 

XI( 
m 7h. Clark u n i t  W ~ o g r a p h  is lud f o r  t h i n  b a r b .  
XII Ih. wPC-1ti.rar.a r*l.tian is u a r i  f o r  rhir ksir. 
XII 
m Ii.. e f  Ccnc.ntr. t i~ h c  Ullr s u b b a s i n  ir b a s d  cm th. follarlng: 

HEC-1 MsUI P%B 51  

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

Yn 6-Hour Rainfall .  Patt.m no. 1.00 
XII An r a i n f a l l  .reel ~ H u s t i o n  fnsto. of 0.998 
XII 
Ci X B S S  IUM?ALl lVIUIBP BCIQW IN 5-)tPZ!TE I I R P W  
m 5 10 15 20 25 30 35 40 45 50 55  60 65 70 75 80 85 90 
?% .45 .44 .41 .13 .10 .09 . O 1  .01 .03 .UO .OO -00 .OO .OO .OO .OO .OO .OO 
m 
m Ir 0.636 dl.,, 5- 295 I..tImil., Q- . l o  
m 
B1 0.116 
I 5  0.15 0.40 6.00 0.19 4.50 
UC 0.250 0.189 

6 me Clark u n i t  Hydrograph is w d  tor tw.  sin. 
%? Ih. Natural ti.r.r.a =.lation 1. lud f o r  rhia basin. 
m 
m I h  of c rmsan t r a t im  f o r  tair subhuh is b a a d  an t h e  fo l l a r i n s :  
m 6-Hwr Rainfe l l ,  Pact.m No. 1.00 
m "" An r a i n f a l l  a r e a l  rdurtion f a s t o r  of 0.998 

YX 207" 
W l  Sub-Basin 2O7N 
X1I 
m ma Clark u n i t  Hydrograph i r  lud for  t h i s  b a s h .  
m Ih. HSC-1 tia.-eree r.l.tim is w.d f o r  t h i s  b l r i n .  
m 
la T i w  of C~c.ntr .non for t h i s  s u b b a s h  i r  b a w d  M t h e  fo l lar inq:  
m 6-Hour Reinla l l .  Part-rn No. 1.00 
m An r.inf.11 areal r r i u s t i cm f a c t o r  of 0.999 
101 
XI( X C B S S  PUNPALl W B S  EXFPWW IN 5-IIIMlIf M7BP.VaL.3 

5 10 15 20 25 30 35 10 15 50 55  60 65 70 75 80 85 90 
m . I5 .41 .44 .I3 .09 .08 .OI .O3 .01 .02 .02 .02 .OO .OO .00 .OO .no .oo 
m 
m L- 0.431 mi l - ,  s- L90 f..tldl., m- . lo  
m 
BI 0.019 
I5 0.19 0.35 4.80 0.32 11.60 
UC 0.238 0.213 

APPPMlIX D 
100-y.ar 6 -hau  Storm WBC-I Output 

Exi s t i ng  c o n d i t i ~  



I M P  

HKC-1 IKEUT P Y g  53 

ID. ...... 1.. ..... 2.......3.......4.......5 ....... 6.......7.......8.......9......10 
Pi? 560585 
a ~om.1 depth ch~~1 .1  rout. 1 x 0 .  -60 to C585 
KU sours.: HEC-2 Clo.. s c r i o n i  U4.311 
1U 6 O U U  -1 
RC 0.050 0.025 0.050 3U1.0 0.0272 
1IX 9850.4 9950.1 9974.4 10000.0 10035.5 10059.1 10080.& 10101.1 
UY 1772.0 1711.7 1765.3 17.3 1765.9 1768.5 h73.3 1773.7 

21OA 
suDa..ln 2lOA 

~ h .  chrk u n i t  xydydrograph is u a d  f o r  w -in. 
The Natural tip.-.r.. - la t ics  is w.d f o r  t b i a  h a i n .  

Tip. of ca"s".rr.ticn f o r  th in  ."+hain i. b e a d  cn the ro11arlng: 
6-Hour R.inf.11. P.tf.rn N-2. 1.00 
M r a i n f a l l  areal r d u c t i a  fastor of 0.998 

. . 
+ a 8 5  il a. total flar in rrhDr~ok wash a t  Goldan Pngle Blvd. just ' ' u p s t r w  of M I . . 
' T-rarily *top ~ a r i n  210. s t a r t  Barin 208 . . 

' ' Sterr B r i r t l  Weah . . 
.- 
m n. cl.=k unit u y d ~ ~ ~ . p h  i s  w.d f o r  ~ N I  win. 
101 Ih. Natural t i u - a r e .  r.l.ria ir w.d f o r  t h i s  h s i n .  
m 
m Tir of Conc.nrr.tia for this rub-hrin ir -.d a th .  f m l l d n g :  
IM 6-Hour Rainfal l ,  Pat tern No. 1.00 

HEC-1 INWI PMK 54 

XY 561563 
No-1 depth cham.1 rout. f r ~ .  -61 to C563 

m Bourse: 100 Scale 4'CI Xapping 
U 3 raw -1 
KC 0.050 0.045 0.050 2335.0 0.0856 



Pile: 6x100-6.0~1 

- 
XII Ih. Clark Unit Hydrograph ir u.d f o r  mi3 basin. 
XII Ih. Natural tb-sr . .  r - l a t ion  1. w d  f o r  W -sin. 
a 
a Ti.. of Crms.nrratia for thia rubb.rtn ia h n d  a th. tollarln(i: m 6-HW n.inf.li,  att tern no. 1.00 
a w r a in fa l l  a r e a l  r.dustion f - s to r  of 1.000 
m. 

liX 208C 
ni Sub&sin  208C 
a 

Th'h. Clark u n i t  Wdroprmph 1. w d  tor thi* h a i n .  
a m. Natural t i w a r . .  r e l a t i o n  1. w d  for t h i s  baain. 
a 
a Ib of C a u n t r a t i o n  f o r  t h i r  rub-buin is bas& on the follaring: 
a 6-Xa.. Rainfall, P.tt.m No. 1.00 
ni Iln t a i n f a l l  .=.a1 r d u c t i a  f a s ~ y  a f  0.999 
XY 

K 208D 
rn s u b s r a i n  ZOUD 
XII 
m ~h. Clark u n i t  wdroprmph is w d  f o r  this hasin. 
XII "" Th. Natural t b - a r "  rmletion i. ur& for this basin. - 
ni T b  of Foncentx.tia t o r  t N $  aut-baain 1. h a d  on the fol lar ing:  
XII 6-Hour iUinf.11, Patt.rn No. 1.00 
m - m r e ihze l l  a rea l  r d u c t i a  f ac to r  of 0.999 

W P r n I X  0 
100-y..r 6 -ha*  Stom WKC-1 Output 

E r i r t b g  CeMiti.," 



a: 563561 
N o m l  d w h  c h a m 1  rout. frm 0 6 3  to 0 6 1  

gl Sourc.8 HKC-2 Cross S.stion: BR 2.667 
W 3 IUY -1 
RC 0.080 0.080 0.080 2762.0 0.05lO 
IU( 9917.0 9980.1 9986.1 9995.5 10000.0 10005.8 30021.9 10037.2 
RY 2103.1 2089.5 2089.2 2081.5 2081.4 2011.3 2D98.5 2100.6 

X X  2088 
K?! SubB1ain  2081 
m 
m ~ h .  c1.r~ unit i l ydrqnph  i n  u r d  f o r  t h i s  h r i n .  
m rh. Naturml th.-.rea r e l a t i o n  i. r u d  f o r  tNi  &sin. 
m 
a riu  of Cens.ntr.ria f o r  tNs subhiin is h s d  on t h e  f o l l o d n g :  
m (-Hour R. inf* l l .  P.tt.rn No. 1.00 
a M r a i n f a l l  a r e a l  r d u s t i a  f a c t o r  of 0.999 
m 
m gXCdSS W P U L  W E S  FICHWW I N  5-mNUTK I N T K R W  
XI( 5 10 1 5  20 25 30 35 40 I 5  SO 5 5  60 65  70 75 80 85 90 
XII .I5 . I1  .I& .I3 .09 .08 . O 1  . O I  .03 .O3 .03 .03 .01 .01 .01 . O l  . O l  .01 
a 
gl Ir 0.611 milea,  S- 306 f..Vlil., Kk- .15 
m 
Bh 0.062 
U3 0.25 0.35 1.35 0.41 35.00 
UC 0.329 0.370 
UI 0 3 5 8 1 2  20 1 3  75 90 96 
Uh 100 

2150 &X 0 6 1 R  
2151 la Hydrqlraph Collin. 563561 + 208s  at C564 right kmch 
2152 HC 2 

LlNK 

2484 
2185 
2186 
2187 
2188 
2.89 
2190 
2191 
2192 
2193 
2191 
2195 
2196 
2197 
2198 
2199 
2500 
2501 
2502 

LlNK 

ar ZOSF 
XII S u b B a s i n  2081 
m 
m me = l a r k  unit Hydrograph is r u d  f o r  this &*in. 
m rha ~ a r u r a l  rlu-.r.. r.latzan i r  r u e d  f o r  this h a i n .  
m 
m T i m  of C ~ n c m t r a t i o n  f o r  tNs svbbuin ii h a . d  on t h e  f o l l m d w :  

HKC-1 MWT 

...-... ....... ..... ...... I D  ....... 1.......2.......3.......1....... 5 6 7.......8.. 9 10 

W( 6-llouc Rainfa l l ,  P a r t a r n  No. 1.00 
m M r a i n f a l l  .real "dustion f a s t o n  of 0.999 
n, 

a: 5 u 5 s 5  
m N o m l  depth  sh.m.1 rout. f r o .  -61 to U S 5  
a sauc.: HKC-2 croso s e c t i o n :  BZ 2.236 
D* G P , m  -1 

m The Clmrk Uni t  Hydrograph is urd f o r  this hsin. 
m rh. HKC-1 rim-are. r.l.tia is ur.d f o r  t h i s  h a i n .  
m 
m Tim. o f  Concantration f o r  t h i s  rubhrin is b a r d  on thm fo l lmdng:  
n( 6-Hour Rainfa l l .  P.tt.rm No. 1.00 
KIL M r.inf.11 ar-1 r d u s t i o n  f a s r o r  of 0.998 

HOC-1 INPUT 

....... .. ..... .... ...... ID... .... 1 ....... Z....................... 5 6..... 7.. 8... 9 10 



EX a 6 5  
m Hydrolraph s h i n e  564565 + 2085 at C S ~ S  
nc 2 

10( 208" 
m Pub-Basin 206X 
XU 
XU The Cl.rk Unit Hydrqrmph is ur.d fo r  t h i a  h r i n .  
XU The Natural tiu-.ru r.1aUon in -4 f o r  t h i s  &sin. m 
m Tlr. of Cao-ntra t i -  f o r  thi* sub-b.~in i a  h a d  a rh. follcl.lng: 
m 6 - W r  Rainfall .  Pattern No. 1.00 
MI An r a i n f a l l  ar0.1 r e u s t i o n  f ac to r  of 0.999 m 

XI 468L 
m Hydro~zaph =&in. 565568 + 2O8n lt a 6 8  l a i t  branch 
IIC 2 

' S t a r t  Cholula %ah . 
EX 2081 
XU SUbB.Sin 2081 
m 
m Th. Clare U n i t  Hydrolraph i. ur.d f o r  t h i r  tanin. m 
KX 

Th. na tu ra l  tIm-ar.. r e l a t i o n  is " a d  far thi. basin. .-. 
XU ria. of Cas.ntration f o r  thir rub--sin i. based on tha  follarlng: 
K4 6-Hour Rainfall ,  Pettarn No. 1.00 

ROC-1 Rlpm PAGE 59 

XI z o a J  
m sub-=.sin 208J 
XU 
XU The Clark Unit WYdrqlraph is u r d  f o r  t h i s  h s i n .  
m Th. Nstur.1 t i u a r . .  =.l.tion 1. ur.d for t h i s  h a i n .  
XU 
m Tim. of Cmssntraticol f o r  t h i r  a u b h a i n  1. b a d  a t h e  fol lar ing:  
m 6-Hour Rainf.11. Patt-rn No. 1.00 
m An rr.inf.11 a rea l  r.ducticn f ac to r  o f  0.999 
XU 
MI EXCESS RUNFALC W E 3  EXCEKDSU I N  5-HINVTK INTSIMLS 
la 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
MI .a5 .44 .44 .13 .OP .08 .01 .03 .03 .03 .03 .03 .O1  . O 1  . O 1  .01 . O l  .01 
m 
&l4 0.911 mil.., S- 353 f..t/lil., Xb .15 
m 
BA 0.081 
IG 0.25 0.35 1.35 0.12 35.00 
UC 0.413 0.568 
"I 0 3 5 8 12 20 13 75 
UA I00 

EX 4 6 6  
Hydrwraph c h i n e  2081 + Z D B J  at 4 6 6  

HC 2 

EX 566567 
IM No-1 dapth channel rout. f r a  C566 t o  a 6 7  m Sours.: n8C-2 Cross =.stion: M 0.766 

&3POM)IX D 
100-y.ar 6-hour S to r .  HSC-1 m t ~ e  

Pxisr ing condition 



BK-l INPUT 

LINE 10 ....... 1 ....... 2.......3.. .....1....... 5 ....... 6.......7.......8.......9...... 10 

XX 20BK 
101 SubBaSh 208K 
(a 
(a Th. Clark U n i t  Hydrograph is w& f o r  this basin. 
m Tho N.tur.1 t h - a r e .  r e l r t i a  1s w a d  fo r  UIia basin. 
a 
(a T h  of Cmc.nt~atiar for this rubhrin i s  bud ar UI. f o l l d n g :  
(a $-Hour n.inf.ll, P.tt.rn no. 1.00 
W 1I1 ra in fa l l  .=.a1 r . d u s t i a  faatex of 0.999 

XX 208L 
(a BubBasin 2O8L 
(a 
(a  he Clark Unit Hwograph i. wed fo r  t h i a  basxn. 
(a ~ h .  ~atur.1 t h - a r e .  r.1.tim is w d  for  this barin. 
101 
(a 7- of Ccncultxariar f o r  this eub-baain L. h a . d  a the follCrin9: 
(a 6-Xou. Rainfall,  Pat tern No. 1.00 
(a 1I1 r a m f a l l  arn.1 r d u c t i o n  fmstor of 0.999 
101 
(a KXCSSS WNFALZ W E S  KXCXWlD IN 5-WIWTE I N T Z R W  
(a 5 10 15 20 25 30 35 40 15 50 55 60 65 70 75 60 85 90 
(a .I5 .I1 .I1 .13 .09 .07 .03 .03 .03 .03 .03 .03 .O1 .01 .01 .O1 .O1 .01 
(a 
(a I.- 0.655 d1.a. S- 331 fwVmil., Xb .15 
(a 
B1 0.059 
rG 0.25 0.35 1.10 0.13 35.00 
UC 0.321 0.375 
IU 0 3 5 8 12 20 13 75 '10 96 y* I00 

...... ....... .... ....... .... ...... ...... ....... ..... LINE ID.  1. 2 s......... 5. 6 7... 8 9.. 10 

XX 567568 
xn NO-1 depth cham.1 route f r o l  a 6 7  t o  a 6 8  
a Soursa: HEC-2 Crara S.ctlcn: M 0.129 

XII 
(a ~ h .  clmrk un i t  s y d r q r a e h  L. wad fo r  t h i s  baain. 
a ~ h .  ~atur.1 th- . re .  r e la t ion  i s  w.d for  this baain. 
(a 
(a Ti.. of Fanc.ntration tor t h i s  s u b h r i n  i s  based on th. fol ladng:  
a 6-nour ~minf.11, s.rr.ra NO. 1.00 
(a & r a i n f a l l  arn.1 r . d u s r i a  fas to r  of 0.998 

2665 XX C568R 
2666 (a Hydrograph c d i n .  567568 + 20- at C568 r igh t  brrnsh 

MPL1IOIX 0 
100-year $-hour Storm HEC-1 Ovtput 

P l i r t i n g  Condition 



LME 

hn No-1 depth sh.nn.1 rout. f r o l  -68 t o  C573 a Seurs.: HIC-2 cross s u e i o n :  BP 1.340 
IU I ilm -1 
UC 0.098 0.075 0.075 2067.0 0.0324 
UK 9921.8 9951.1 9968.9 9991.3 10000.0 10006.9 10025.2 10050.4 
Y 1843.8 1840.4 1835.1 1831.7 1832.7 1833.3 1838.1 1851.0 

IOC ZOW 
YW Sub-Besin 208N 
YW 
YW Ih. Clark Unit Wydr~rmph ir -.d f o r  t h i r  b.aL1. 
YW Zh.  Natural th - .= .a  ro la r ioo  is -ad f o r  thi. baain. 
hn 
a 1im of Mns.ntratia for tbi- sub-kin ia b a e d  a th. follaring: 
hn 6-HOur R.Inf.ll, Pattern No. 1.00 

Xn M r a i n f a l l  .=.a1 r.dustioll f a s to r  of 0.999 

. . 
' ' -731 i s  U1. t o t a l  fl- in B r i s t o l  -ah uprY.u of t h e  s a f l u . n c e  with 
' ' 8.p.t. W.Sh . 
' Ste r t  2.p.n Wash . . 

La 2080 
YW Sub-Baain 2080 
a 
E4 T h .  C1a.k Unit Wh/d.ogr.ph i= -4 f o r  t h i r  barin. 
a The Natural tim-.*.a =.lation t. w a d  for  t h i s  b*sin. 
hn 
IJ1 T i r  of Eons.ntr.tion f o r  chis rub-basin i. h..d on th. f o l l d n g :  
hn 6-H~u* Rainfall,  P.rt.rn P a .  1.00 
a a ~nr.inf.~)..r..~ r.duction f-=tor of  0.397 
a 
XW EXCESS lurn8II.L MUIEO PXCBlDlD M 5-)(UNIE INTEPVW 
a 5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90 
hn .I5 .I1 .I4 .13 .10 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01 
a 
a L- 1.174 r i l e s .  s- 317 f ~ v d . ,  ~ ( b  .13 
YW 
UA 0.230 
10 0.23 0.35 1.60 0.37 33.50 
UC 0.425 0.316 

HKC-1 MPUI Pffi8 63 

ID ....... 1~~~~~~.2...~~..3444..444.......5.......6666666677..77778.......9......10 
V?. 0 3 5 8 12 20 43 75 90 96 
UA 100 

hn ~ozm.1 depth ch.nn.1 rout. fr- -69 to -70 
YW Soucs.: HEC-2 Crora s.stia: ZA 0.193 
v.3 2 FIOW -1 
RC 00.50 00lO35 0.055 1696.0 O.O(O4 
UX 9965.3 9985.5 9998.1 10000.0 10010.6 10019.1 10038.5 10038.5 
P(L 1919.3 1912.3 1908.1 1907.8 1905.2 1908.1 1920.1 1920.1 

I(X 208s 
hn SubB-nin 208P 
hn 
E4 The Clark Unit HydrWraph is w.d f o r  t h i s  h a i n .  
a t h e  n . i t u n l  tir-.re. t.l.tion is w 4  for  t h i a  h s i n .  
a 
a Tim of  Concontration f o r  Chis sub-brim i s  hs.d rn th. fo l lP ing :  
YW &Hour h i n f ~ l l .  Pert-rn )la. 1.00 
hn M r a i n f a l l  .*..I z .dust icn factor  of  0.999 
XI( 
a EXCESS MNPUL W E S  EXCEEDED IN 5-MINUT8 INTERVAL4 
la 5 l o  15 20 25 30 35 40 45 50 55 60 65 70 75 8" *c 

APPBNDII D 
100-year 6-hour Storm H E - 1  h l rpvt  

Exis t ing Condition 



.-. 
n ~h. c1a.k unit uydrograph i~ u.d for t h i r  b i n .  
M Ihe N.rur.1 t h e m .  r.l.ticn is ud for r N a  hr in .  
m 
m T i u  of cMoonrr.rion for this ru%b.ain is b a r d  rn the foilwing: 
YI( 6-HWT Winfal l ,  P*tt.m No. 1.00 
m UI rainfall a=-1 r .hrct iol  fast= or 0.999 

LINE 10 ....... 1.......2.......3.......4.......5.......6.......7... .... 8 ....... 9.. .... 10 
2768 m tr 0.823 dl.., J- 321 f-t~mil., rm- .IS 
2769 XI1 
2770 BA 0.091 
2771 LQ 0.21 0.36 5.00 0.28 31.50 
2772 UC 0.338 O.3M 
2773 UA 0 3 5 8 12 -- .- -. -- 
2771 UA 100 

LINK 

. 
NWK: 5705'12 i s  t m  rhorr to rout. . 

MI The Clark ufiir ttydrograph ia u.d for this baain. 
KII The N.tu.1 ti..-arm. r.latica 1. ud for this besin. 
m 

liu of c ~ s . n r r a t i o l  for this s u b - h r b  is h a d  on the folloving: 
m 6-sour  inf fell, ~atr.rn ~o. 1.00 
n ~n rainf.11 areal r.ducrion fastor o f  1.000 
m 
LM EXCESS MINEALL YIUIBS BI(CEWW IN 5 - W N 1 1  lNtBPY1IS 
Kn 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
KII .I7 .16 .16 .15 .I2 .11 .05 .05 .01 .03 .02 .OZ .Ol .Ol .Ol .Ol .Ol .Ol 

X X  572573 
m Norm1 depth chm.1 rout. LCD. 0 7 2  to 0 7 3  
m source: HKC-2 cra.3 s~crim: w 0.112 
IS 1 P -1 
RC 0.050 0.035 0.055 1285.0 0.0335 
IX 9961.8 9976.8 9982.5 9987.0 10009.5 10014.3 10022.1 10029.3 
PY 1810.3 1832.1 1831.2 1829.5 1829.P 1130.6 1831.2 1835.6 



m 
m The Clark Unit Hydrogreph is usad f w  this h i n .  
m The N a t u n l  tiu-a*.. r.lrtion 1s ud f a r  t h i r  h d n .  
m 
lac r h  of Wcentr . t ion  f o r  t h i s  subhain i r  h .d  a t h e  fol lar ing:  
101 6-HOY. Painfa l l ,  s.Ct.rn No. 1.00 
m M r a i n f a l l  .r..l =.dustion f a s t o r  o f  0.999 
m 
m xcms RUN~ILCL VWSI nqmw IU 5--8 m a w  

5 10 15 20 25 30 35 40 45 50 55  60 65 70 75 80 85 90 
XII .47 .47 .I? .16 .13 .12 .06 -06 .05 .O4 .O3 .03 .01 . O 1  . O 1  .01 .01 .01 m 
m Ir 0.568 dl.., s- 234 f r t l r t l . ,  Xb .11 
xn 
81 0.068 
10 0.14 0.39 6.20 0 . 7  38.30 
UC 0.263 0.246 
m 0 3 5 8 12 20 43 75 90 96 y 100 

~ll: a7311 
m Hydrogr.ph =&in. 572573 + 208s d C573 r i g h t  br-nch 
HC 2 

rd a 7 3  
a Hydr-araPh =&in. a 7 3 1  + a7311 .t 4 7 3  
KC 2 . . 
+ ' NOTE: 573577 is COO sho r t  t o  m e .  . A . . . a 7 3  l a  thm t a t e l  f l c l  in ad- a s h  uwtz., of u, emf~~,. : : with  Want.runa w.ah . Start ilont.runa WIah * .  

HEC-1 URUT PME 66 

LIPS 10 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

LINE 

Fi le :  EXLOO-6.0Ht 

a 2082 
X)I SubBasin  208T 
m 
xn rhe  c i a r k  unit ~yd rcq raph  ia ud for tbia h a i n .  
Kn The N.tur.1 tiu-a=.* ..lation is us& f o r  this hsin. 
kzd 
XW lh of C o n s e n t n r i a  f o r  this r u b h e i n  is h a a d  a t h e  fo l lar inp:  
a 6-UW uinf.11, P - t t em NQ. 1.00 
m w ulr.int.1 a r e a l  r&uct ion f a c t o r  o f  0.998 
1(1( 

m BXCBBS W H P ~  WEE ~XCXMXO M ? I - ~ N ~ E  muavlIJ 
XW 5 10 1 5  20 25 30 35 40 45 5 0  55 60 65 70 75 80 85 90 

. I6  .45 .45 .14 .11 .09 .04 .04 .04 .03 .03 .03 .01 .01  .01 . O l  .01 .01 
101 
Rn Ir 0.787 mil", 1- 340 f"Wlil., Xb .12 
m 
BA 0.132 
10 0.20 0.37 5.20 0.27 29.80 
UC 0.304 0.259 
UI 0 3 5 8 12  20 I3 75 
UA 100 

90 96 

a( 208" 
a( Sub-Barin 208U 
m 
m Tb. Clark Unit Hydrcgraph i a  -ad fo r  t h i r  Main. 
IW The N.tur.1 ti..-.r.. r.l.tion 1. u r m d  f o r  t h i s  h a i n .  xn 
xn T i m  of Cm,cm,.ntnLion f o r  t h i s  =ubh*in is M a r l  a eb. fo l lar ing:  m 6-Hwr Reinfa l l  Ea t t e rn  No. 1.00 
m a r a i n f a l l  .,.;I sewtien f a c t o r  os 0.998 m 
m ~ C B S S  WNPLL w l s  xxcomm IN 5 - m u  mrsxwa 
XW 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

. I 6  .45 .I5 .I4 .11 .10 .04 .04 .04 .03 .03 .03 . O 1  . O l  .PI .01 .01 .01 
m 
m L- 0.507 ~1.s .  s- 360 f..tlmil.. Xb .12 
m 
BA 0.134 
ilr 0.19 0.37 5.30 0.26 29.20 
UC 0.229 0.132 
UA 0 3 5 8 12 20 y 100 

43 75 90 96 

Ill: c574 
m a y d r q r p h  d i m l  2 0 8 ~  + 208u at 074 
"C 2 

Ill: 57.675 
1(1( ~ o E m r l  depth Ch.Prn.1 Wt. rrO. a 7 4  t o  4 7 5  
L11 Smrc.: HEC-2 Crara Section: IX) 0.587 
Q3 1 e m  -1 
RC 00.70 0.050 0.055 823.0 0.0365 

APPBWIX D 
100-ye.. 6 -hwr  S t o m  HEC-I Outpvt 

Ex i s t i ng  a n d i t i o n  



LINE 

KK 2 o w  
n SubBasin 208V 
n 
n m. ciark unit i(ydiogr.ph is urrt for thin bmrin. 
n m. N.=u~.~ rim-..ra r.i.ticn is urrt for this hsin. 
m 
n ti.. OK cmc~tnation for this rubhsin is bmrrt on UI. follaring: 
n 6- our i.inf.ll, ~.rt.m no. 1.00 
n ar, rainfall .=MI rrtustia f.ctor of 1.000 
n 
XX BICESS WEALL VALUS P X C I ~ E D  IN 5-)(IWTB ~ S R W  
n 5 10 15 20 25 30 15 40 45 50 55 60 65 70 75 80 85 90 
m .I7 .I6 .16 .15 .12 .ll .05 .05 .O1 .02 .02 .02 .Ol .Ol .Ol .Dl .01 .Ol 
m 
n L- 0.151 nil.., 8- 319 f..c/lil., ~b .IZ 
n 
81 0.028 

0.15 0.38 6.10 0.17 25.00 ' 
UC 0.196 0.203 
UA 0 3 5 0 12 20 13 75 90 
UA 100 

KK 2 0 m  
n suba.rLn t o m  
m 
n m. clark unit nydrwraph is uud for thir bmrin. 
n h. Nntur.1 ri.rarem relation i. -0.3 for this &.in. 
m 
m ' z i u  of Cmceorraticn for thir subbut" ir bmad on the follaring: 
n 6-~0"r binfall, pattern NO. 1.00 

HXC-1 INPUT 

ID.......1.......2.. ..... 3. ...... 4.......5.......6.......7.......8.......9......10 
nf M r.inf.11 areal ..dustion factor of 0.999 

KK 516577 
n N o m l  depth cham.1 rwt. fr- C576 to -77 
XII Sourc.: RSC-2 Crrua S.stia: U3 0.116 
ne 7 .,m -7 

. . . ~ 5 7 7  is tha totel flar in nrisrol wash d a n r r r m u  of the sonflu.ns. ' with Mont-~um. Wash 

KK 577578 
n ~orm.1 dqth rhlm.1 rout. fro.  C577 to C578 
n Sours.: HBC-2 Cross Section: BR 1.099 
R3 2 rum -1 
KC 0.065 0.015 0.055 1078.0 0.0117 
M 9865.3 9956.6 9991.1 10010.2 10031.3 10063.4 10139.7 10201.7 
RY 1821.8 1810.8 1793.2 1792.5 1795.5 1796.1 1II13.8 1822.8 

Fils: SX100-6.Wl 



LINE 

UC-1 M m  P3SS 69 
...... ....... ....... ....... ID. 1. ...... 2 ....... 3, ...... 1 ....... 5 ....... 6 7 8 9 l o  ...... 

KK 208X 
m S u b B a r i n  208x 
m 
m Th. Clark  Unit  Hflrograph is w d  f o r  this bra in .  
YII Ih. Nature1 ti.c.- r e l a r i a  i r  ud f a  this bas in .  m 
IM T i m  of C c n s m t i a t i a  f o r  this s u b b r s i n  i a  b r s d  cn the f o l l a d n g :  m (-no"= Raint.11, P.tt.ol "0. 1.00 
m ~n r a i n f a l l  .=.a1 r e d u s r i o .  fact*= of 0.999 m 
m u r n s  W N F ~  mums ammm w 5 - m w r .  urr r~v~s  
lar 5 10 15 20 25 30 35 I 0  I S  SO 55 60 65 70 75 80 85 90 
m . IS  .45 .4s .lI .11 .10 .04 ..I . O l  .02 .02 .02 . O 1  .01 .01 .01 .01 .01 
IM 
la I.- 0.117 rilu. s- 223 fntlril., 10. . lo  
m 
BI 0.075 
IG 0.17 0.38 5.60 0.P3 23.90 
UC 0.217 0.117 
UA 0 3 5 d 1 2  20  1 3  75 90 9 
!A 10" 

3001 KK 578587 
3001 IM Normal dapth ch.nn.1 rout. f r m  -78 to -8, 
3005 Swre.: NBC-2 Cro.. S n t i a :  gl 0.697 
3006 Fs 3 FLOW -1 
3007 RC 0.056 0.045 0.055 1628.0 0.0193 
3008 RX 6 9919.5 9960.1 9981.7 10000.0 10011.1 10031.5 10049.1 
3009 

RY 1763.0 1762.6 1761.8 1757.0 1757.1 1756.9 1761.4 1768.1 

3010 KK 2106 
3011 ffl SubBeain  2108 
3012 ia 
3013 
3011 

Th* Clark Uni t  Hydnq)r.ph i. w d  for this b r s i n .  
Th. HBC-1 th-.re. r e l a t i 0  is u.d f o r  t u n  bra in .  

3015 XI( 

P i l e :  6X100-6.W1 

m T h  d Cm=.ncrarion for CNB s u b b r r i n  is h s e d  a the f o l l a r i n s :  
m 6-Hour Rainfa l l .  P.tt.m ~ o .  1.00 
m U1 r a i n f a l l  areal r e d u s t i a  factor of  0.999 
IM 

m 
x74 

L- 0.930 mile*, S- 251 I-tlmil., ~ b .  . l o  

mrm1x D 
100-y..r 6 - h a u  S t o n  HSC-1 Ovtpvr 

S x i s t i n g  Condi t ion  





LINE 

3169 
3170 
3 l7 l  
3172 
3173 
3171 
3175 
3176 
3177 
3178 
3179 

. . 
' C59oL in th. t o t a l  11- i n  wa-t Wash L.ft Branch up.tn.u of th. . ' sont1u.nu "ith wnqmcat W..h . . 
' ' start wa-t w..h . 
X)( The C h r k u n i t  Wrcqraph ia u r a  f o r  thi. h a i n .  
m h a  N.tur.1 t h - a r u  r.l.ria i. lud for  thir bmdn. m 
10( I i r  of Ccms.ntnrion f o r  thls s u & b a i n  is b a d  on th. f o l l h q :  
m 6-Hour Rainfall,  Pattern No. 1.00 

Xn An r a i n f a l l  a r r l  r r tusc ion  fas to r  of O.D99 

... 
nr me Clark Unit XHrcqrmph is u r r t  foe r h i r  h a i n .  
a The Nltural th-ax. .  r.latin, ir u r d  for t h i s  h a i n .  
YII 
nr I i r  of C-antration fo r  t N a  s u b h a i n  i a  b s o d  a th. fo l l a r iw:  
m 6-H- ndnf.11. Pat tern NO. 1.00 
m An r a i n f a l l  r d u s r i a  factor  o f  0.998 
m 

HEC-1 INPUT PAGE 71 

10 ....... 1 ....... 2.......3.......1.......5.......6.......7.......8.......9...... 10 

+ H01.1 590593 is too ahort t o  rwt. . . 
+ ' 0 9 0 I  1s the  t o t a l  €1- in Lon-t waah upatr.u or th. conf1u.n~ : : 4 t h  Lon-t Wash h f t  Branch 

File: BXlOO-6.081 



' 0 9 0  is Ch. t o t a l  f l a r  in ion-t *.ah uptr .u  of th. sonl1u.n~. . ' Ian-< W.ah Riqht Branch 

' S*..t L m p m C  W.lh Right Br.nch . 
a: 210. 
m EubBasIn 2lOH 
m 
m Th. C1a.k nit Llydrqlreph i r  r u d  f o r  thia barin. 
m me ~a tu r .1  rh-area r . l a t i a  ia w d  f o r  t h i s  banin. 
m 
m r- of c o n c o r u a r i a  f o r  M a  sub-baain Is bud on fh. Collannq: 
W (-Hour Uinl.ll .  Pactern We. 1.00 
m am 1.1nf.11 a rea l  r d u c t i c a  Castor of 0.999 

* .  . 592593 b t he  tmt .1  f l a .  In  -t Y.sh Right Branch upstr-a . of tha sonfluens. with -t Warh . 

. . 
+ a 9 3  is th. tot.1 f l a r  in m-f Y u h  b a l a r  th. sani1.ns. with 

+ ' ion-r W..h Right Branch . 

a: 2101 
m SubB..i" 2101 
nl 
m Tho Cl*rk U u t  Hydrograph is wed Cor t h i s  h a i n .  
m me ~ a r u r a l  rh-az.. r e l a t i o n  is w d  for t h i s  barin. 
101 
m T h  of Cans.ntratia for t h i s  &h;.in is baaad ~n t h e  fol lwing:  
IM $-Hour Rainfall ,  Pattmrn No. 1.00 
m M c.iafall areal r d u c t i o a  f ac to r  o f  0.999 - 

ID ....... I . .  ..... 2 ....... 3.......4.......5.......6.......7.......8.......9...... 10 

UA b 3 5 LI 1 2  20 43 75 90 96 
"A 100 

a: -91 
.Q4 Hydrograph =&in. 593594 + 2101 a t  0 9 4  
"C 2 

a: 591595 
m No-1 depth sham.1 route f r m  C59l to 0 9 5  
m Saurc.: HKC-2 Croos Section: I0 0.184 
a5 6 O W  -1 
RC 0.065 0.050 0.060 2093.0 0.0201 



3255 KK 210J 
3256 XW SubBaain 210J 
325'1 n 
3258 n ih. Clerk u n i t  W r o g r a p h  1. ur.d f o r  t h i a  basin. 
3259 m The Natural t b a r . .  r.l.tim i n  u..d f w  th ia  basin. 
3260 m 
3261 m Iiu of C-mtration f o r  thia r u b b a s i n  ia bs.d on t h e  fol ladnq:  
3262 m 6-11-r b i n f a l l ,  P l t t - m  NO. 1.00 
3263 m An r a i n f e l l  ara.1 r e u c c i a  f ac to r  of 0.999 
326& n 
3265 m ncms RUNIALL w m  xxcewm IN 5 - m m x  INTII~VALS 
3266 IOL 5 10 15 20 25 30 35 (0 15 50 Sd 60 65 70 75 80 85 90 
3267 kH .16 .I5 .I5 .11 .ll .10 .OL . O 1  . O 1  .01 .OO .OO .OO .OD .OO .OO .OD .OO 
1268 n 
3269 n 
1270 w 

L= 0.681 dl-, S- 187 f"t1dl.. Xb- . l o  

KK 595596 
n II-1 depth chenr1.1 rout. f r o l  C595 to a 9 6  
Rl4 Sourc.: HEC-2 C r a s  S-ion: BRO.290 
ES 3 e m  -1 
RC 0.065 0.045 0.D55 1095.0 0.0110 
RK 9886.8 9901.8 9918.0 10000.0 10032.1 10081.5 10107.3 
RY 1727.2 1721.1 1725.9 1720.2 1725.6 1725.1 1721.3 

KK 210K 
n SubBasin 210* 
m 
n The Clark Unit Hydrwaph in w.d COT this baain. 
n ~ h .  ~atur .1  t b a r . .  "lation i a  u s e  for this b r i n .  
m 
XII rim of L-r.eontrstlon for  this rub-hsin in  bared om t h e  folla.lng: 
XW 6-Hour R.mf.11. Pltt.m No. 1.00 
n 
v" 

h r.inC.ll a r u l  r e d u s f i a  fartor of 0.999 

. . 
* ' C596 is t h e  t o t a l  f l m  i n  B r i s t o l  Wash .r Coldm Iaql. Blvd. . uprr.a. sf D m  1 . . 

+ L.w. Barin 210 t a p r a r i l y  and a. to b s l n  209 . . 
s-rr clou&rrt 

HSC-1 W W I  

.. 
m rh. c la rk  uni t  nydrograph i r  w e  f o r  this barin. 

APPrnlX D 
100-y9.r 6-houz Scorn wEc-1 hrrpvr 

l i i r t i n q  condition 



m Th. Natural tir-.... n l a r i a  is us& fo r  tNs h a i n .  
rn 
a T h  of Msontr.tion f o r  thir e u b b r i n  i s  b.rd on t h e  f o l l ~  
a 6-H- n.intall, n.rt.rn NO. 1.00 
a a, r.bt.11 am.1 z d u c t i a  factor  of 0.995 
a 
YH KXCISS LUNRU WKS B I C W ~  XU $-~ISVTK nmwN6 
a 5 10 15 20 25 30 35 I D  I 5  50 55 60 65 70 75 80 85 90 
a .I5 .11 .11 .13 .09 .08 . O l  .01 .03 .03 .03 .03 . O l  . O l  . O l  . O l  . O l  . O l  
a 
a L- 1.028 mil... s- $67 f r c ~ ~ . ,  ~ t -  .I3 
a 
BI 0.368 
La 0.25 0.35 1.35 0.10 35.00 
"C 0.379 0.228 
"A 0 3 5 8 12 20 I 3  75 90 96 
"A 100 

3334 IM 579580 
3335 a ~ o l r . 1  d.pfh rh.nn.1 rout. frol '2519 to E580 
3336 a sauxs.: l o o  sul. 1. Q Upping  
3337 sS 2 F U Y  -1 
3338 0.050 0.015 0.050 1751.0 0.0600 
3339 RI 1000.0 1016.0 1025.0 1030.0 1035.0 1010.0 1045.0 1018.0 
3310 R 2336.0 2332.0 2328.0 2327.5 2327.5 2328.0 2332.0 2336.0 

3311 YX 209C 
3312 m s u b ~ a * i m  209C 
3343 a 
3314 m rh. c lark u n i t  uydrcqr.sh is us& f o r  this b r i m .  
3345 a m. ~etur .1  c h - e r a .  z.l.tion is u r d  f o r  t N =  barin. 
3346 a 
3347 I(. ~ i u  of cencmntrmria for *hi. r u b k a a i n  ir b..d a M. fol ladnq:  
3348 E4 6-Hour Rainfall,  Petc.rn No. 1.00 
3349 XLI a, ~nincall *real ..duction fac to r  of 0.999 

WBC-1 MPUT PHjB 79 

LINE ID ....... 1 ....... 2 ....... 3 ....... 1 ....... 5 ....... 6 ....... 1 ....... 8 ....... 9 ...... 10 

2098 
SubBmain 2098 

Th. ClmrkUnit Hydropraph la r u d  for t h i r  b z i n .  
~ h .  ~ ~ t u r a l  cir-ar.. r.1.tie.n is u.4 f o r  this -.in. 

r h  of cons.ntr.tion tor ra is  s u b b m i n  i s  b a u d  on rh. fol ladnq:  
6-~arr Rainfall,  P-ctern NO. 1.00 
an r a i n f a l l  .real r4us r i e .n  factor  of 0.999 

DLCPSS WUN#LL WBJ escxmm m 5 - m m ~  MTSUVAIS 
5 10 15 20 25 30 35 I 0  I 5  50 55 60 65 70 75 80 85 90 

.a5 .I1 . l I  . I3  .09 .08 .ol  .01 .03 .03 .03 .03 . O l  . O l  . O l  . O l  . O l  .a1 

L- 0.716 dl-, S- 103 te.Clmil., Kt- . I5  

3389 IM 580581 
3399 a WV-I as*& s h a m 1  .our. f r o l  -80 ta -8. 
3391 m Sours.: 100 ss.1. 1' CI napping 
3392 RS 3 IUY -1 
3393 IC 0.050 0.015 0.050 2339.0 0.0410 
3394 1000.0 1010.0 1025.0 1030.0 1010.0 1015.0 1010.0 1015.0 
3395 RY 2152.0 2118.0 2114.0 2113.5 2143.5 2111.0 2118.0 2152.0 

3396 IM 209D 
3391 a s u b s a s i n  209D 
3398 m 
3399 a ~ h .  Q.rk Unit ~ydcoqrmph is w e  for  t h i s  karin. 
3400 a ~ h .  ~.zur.l  tima-.... r.l.tion i r  u..d f o r  t h i s  b.sin. 
3101 m 
3402 ~h of ~ r m c . ~ t ~ . r i ~  for this rubb.sin i s  b a d  a t h e  fallarinq: 



LINE 

m 6-lfour il.imf.11, P.rt.m No. 1.00 
a M r a i n f a l l  a r e e l  r d u s t i a  f w t o r  & 0 . 9 ~ 7  m 
a -9s IUMIU wss .xc~mm m 5 - m m s  ~ I I X V W  
tX 5 10 1 5  20 25 30 3 5  40 45 50 55 60 65 70 75 80 85 90 

HPC-1 1NP"T 

a zo9a 
a SubB.sin 209s 
a 
m Ru Clark  Unit  Rydrogreph i. lud f- thir h.in. 
m "" The Natura l  ti.r.ru r . l a t i a  is lu.d f o r  this buin. - 
m r h  of  c a = o n t z a t i a  f o r  thin rub-b.in is b a d  o a  the f o l l a r l n g :  
KJl 6-Hour il.inf.11, Patt.m No. 1.00 
m - M tainf.11 r d u s t i a  f a c t o r  o f  0.998 

a NO-i d ~ p r h  s h m e i  rout. frol a 8 1  to a 8 2  
la Sour=.: 100 S s a l r  I '  R a p p i n g  
PB 3 PLCW -1 
XC 0.050 0.045 0.050 1012.0 0.0459 
P2 1000.0 1010.0 1025.0 1030.0 1035.0 1040.0 1050.0 1065.0 
Y 2100.0 2096.0 2092.0 2091.5 2091.5 2092.0 2096.0 2100.0 

P K S  80 

... 
IM RI. Clark  Uni t  Rydcograph i a  u a d  f o r  t h i s  h r i n .  
bW The Natura l  the-.=.. ..lation 1. u a d  f o r  t h i s  hsin. m 
m Iiu a f  Cac.ntration f o r  t h i s  n u b h a i n  i r  kr.d a t h e  f o l l a r i n g :  m &Hour Rainfa l l ,  Prntt.cn No. 1.00 

E M r a i n f a l l  a r e a l  n d u c r i o a  facrop  of 0.991 

a( 2090 
a SubB.,i* 2OW 
a 
bW The Clark  U n i t  Hydrograph is U d  for t h i s  bas in .  
a ",, The N.tur.1 tlm.-.r.a =.lation is u a d  f o r  t h i n  k r i n .  -. 
a T i w  of Cms.ntr.tlon (or t h i r  i u b b a l n  Is h s d  rm th. f o i l p i n g :  
bW (-Hour L.inf.11. P.ft.rn No. 1.00 
bW An rainfall ....I c*dustlon fastor 0.0.997 
XI( 

HBC-1. Pap. 1 5  



LINE 

m EXCESS WEALL VWBS B[COOD~ IN 5-XINUTS ILREOVIIS 
a 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
a .45 .11 .11 .13 .09 .08 .01 .01 .03 .03 .03 .03 .01 . O l  .Oi .01 . O l  .01 
a 
XW I- 1.050 mil... S- 306 f..t/.il.. ECP .14 

KK 5U583 
m N-1 depth channel rout. f r o l  a 8 2  to a 8 3  
a source: too ss-1. 1. cr xspping. 
%i 2 -1 
BC 0.060 0.050 0.060 1725.0 0.0232 
RI 960.0 1020.0 1035.0 101O.P 1050.0 1055.0 1065.0 1073.0 
RY 2021.0 2018.0 1016.0 2015.5 2015.5 2016.0 2020.0 2021.0 

%X 209B 
m S u b B u i n  2098 
a 
m c1a.k u n i t  nydrograph i n  use f o r  this basin. 
XI( rh  Nltur.1 tiYar..  r.l.tia is w d  for  rllis buin. 
a 
XII Ti. .  of Cmc.ntz.tim f o r  this .+hain i r  b e d  on th. fol ladng:  
XLI 6-8- binf.11, P a t t u n  SO. 1.00 
XI( hn rr.infal1 a r e 1  r d u s t i o n  fac+dr of 0.999 
XW 
XW EXCBSS WIIFALL YIUIIS SILaMED iN 5-ICNLTE UmPYIW 
m 5 10 15 20 25 30 35 10 15 50 55 60 65 70 'I5 80 85 90 
sx .a5 .IS .I& . la  . l o  .oe .or .a& .o3 .oz .or .oz .oo .no .oo .oo .on .On 
m 
Xn 7.- 0.562 mil.., I- 313 f"rlmi1.. Xb .lZ 

KK 583581 
a NO-1 dapth shom.1 tout. f r o l  a 8 3  t o  a n 4  
a Lours.: HEC-2 Croaa S.ccim: CL 1.M1 
us 1 P L W  -1 
RC 0.055 0.070 0.055 3107.0 0.0356 
RX 9859.8 9910.3 9933.5 9995.6 10021.7 10051.0 10083.0 10127.8 
Rr lPI8.3 1911.2 191 .7  1930.9 1932.1 1911.6 1937.3 1915.2 

XSC-1 INPUT 

I D  ....... 1 ....... 2.......3.......1.......5.......6.......7.......8....... 9 

KK 2091 
m subEasin 2091 
a 
a me clark un i t  ~ydrcgzaph i r  u r d  for  t h i i  barin. 
a rh. Natural tiu-.re. r e l a t i a  is u s e  f o r  t h i s  h r i n .  
m 
XII rim Of Concantration f o r  t h i s  zubbaa in  is h a d  a tho  follcuing: 
a S - H W ~  ~ . i n f . l l ,  pa t t e rn  NO. 1.00 
a hn r e i n f a l l  a r e a l  r e u c t i a  f ac to r  of 0.998 

. . . C5B.I i s  th. t o t a l  f l a .  i n  Cloudburat Wash upstream of D u  7 . . 
APPmnIX D 

100-par 6-hour S t o m  HEC-1 Output 
w o t i n g  condltio" 



LINE 

3633 

File: EXlOO-6.OH1 

-- -. - 
rn lu~.rvoir rout. .t -81 IDY 7 ) .  
US 1 ELKV 1884.8 
SV 0.00 1 . 5  37.17 57.52 86.65 94.00 97.00 101.00 101.90 109.00 
N 113.00 118.00 122.00 12a.25 131.00 133.00 136.00 139.00 
SE 1884.8 1908.0 1916.0 1920.0 1924.0 1921.8 1925.2 1925.6 1926.0 1926.1 
SE 1926.8 1927.2 1927.6 1928.4 1928.1 1928.6 1928.8 1929.0 
SO 0 135 223 285 32e 311 355 358 385 I93 
SO 704 1007 1394 1852 2374 2956 3596 3937 I292 I661 
SS 1884.8 1892.8 1900.0 1908.0 1916.0 1920.0 1924.0 1924.8 1925.2 1925.6 
8. 1926.0 1926.1 1926.8 1927.2 1927.6 1928.0 1928.1 1928.6 1928.8 1929.0 

?L 0.15 

M 2107, 
subnas i .  ZIOL 

101 
101 The u.*k uait Hydrosr.eh is Y..d f o r  t N a  bin. m Th-HE-1 th-.ru r.l.Uan is v.d fox Ui, h ~ i n .  
101 
101 l'h qf Canc.ntrltion for this Nbbuin i n  h a d  m th. Idl- 
101 6-Wour Rainfall, Pattern NO. 1.00 
101 An r a i n f a l l  a r e a l  r d u s t i o n  actor of 0.998 a 
101 BXCBSS R N N E I  VALUE$ MClWW IN S-MIUR INTB1M19 
101 5 10 15 20 25 30 35 40 I 5  50 55 60 65 70 75 80 85 90 
101 .I3 .I3 .I2 .ll .08 .06 .02 .02 .02 .OO .DO .OO .OO .OO .OO .DO .OO .DO 
101 
101 rC 0.820 ri1.s. S- 251 f..Vdl., lib .09 
101 
BA 0.137 
10 0.18 0.37 5.20 0.28 0.00 
UC 0.300 0.257 

a T h  Clerk unit Hydrqx.ph in  r u d  for thh h a i n .  
a rh. natural  t h - a c e a  r . l a t i a  i. ud for this h s i n .  
101 
101 T i r  of M c e n t r a t i m  for thi. a u b h r i n  is h a d  a th. follar(ag: 
101 6-Harr b i n f a l l ,  Pattern NO. 1.00 
101 M rainS.11 a rea l  m u s t i o n  L.aw of 0.998 rn 

HEC-I INPUT 

A2PWDIX D 
100-year 6-hour Storm BKC-1 h l tpu t  

U1aci.g Condition 



3634 m Dubsar in  210N 
363s a 
3636 a rh. Clark unit Hydrograph is used f o r  t h i s  h a i n .  
3637 m ~h. n.tur.1 tiu-arm. r.l.rion is u a d  for  t h i a  banin. 
3638 m 
3639 m ~ i u  of ca-*ration f o r  t h i s  m u b h a i n  is h.4 on t h e  follaring: 
3640 LZ( &Hnrr Painfal l ,  Patt.rn No. 1.00 
3661 m an r a i n f a l l  e m 1  r d u s t i a  factor of 0.999 

HXC-1 UlWT 

....... ....... LINX ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

3669 YI 599608 
3670 m NOMI de* ahm.1 rout. IZ- u 9 9  t0 C608 
3671 m lours.: HBC-2 CIorr S.stion: AS 3.621 
3672 RS 3 ILar -1 
3673 RC 00.55 0.015 0.025 1476.0 0.0148 
3674 BX 9615.4 9726.8 9929.0 9990.7 10005.9 10033.3 10061.9 10082.2 
3675 RY 1691.3 1687.2 1685.5 1678.6 1678.1 1682.1 1689.8 1691.8 

211K 
Subsas in  2116 

?'he Clark u n i t  ~ydrograph is  used for t h i n  hsin. 
?'ha HBC-1 ti..-era. r e l a t i a n  is u s d  fo r  th in  -=in. 

liu of cons.ntz.rim for chi. r u b h r i n  i a  b u d  on the f o l l d n g :  
6-Hour Painfall .  Pa t t e rn  No. 1.00 
Ao r a i n f a l l  i r e d  wdus t ion  f ac to r  oi 0.999 

3695 XY C608L 
3696 m nydrrxlraph c d i n e  599608 + 2llK at C608 l e f t  branch 
3697 rc 2 

... .... LINE ....... ... ...... .. ID I.... 2. J..... 4.......5.... 6.......7... 8.......9..... 

3698 XY 2110 
3699 m Sub-Barin 211G 
3700 a 
3701 a rh. clark u n i t  ~ydrograph is  u r d  fo r  t h i a  h r i n .  
3702 a m. u r h n  t iu-ax . .  r.l.ticn is u s d  fo r  t h i s  &sin. 
3703 Xn 
3704 a Time of Consantretion f o r  t h i n  z u b h a i n  is h a e d  on t h e  fol lar ing:  
3705 a 6-H- Rainfal l ,  P&rr.rn No. 1.00 
3706 m M r.inf.11 a rea l  r d u c t i m  fmstor of 1.000 .,", - 

File: BXlOO-6.0H1 



a N:-i d*pth rout. f ra  c601 t o  c.06 
IM snus.: 200 ss.1. napping  
PI: 11 E r n  -1 
RC 0.010 0.018 0.010 2781.0 0.0617 
PJ 1000.0 1010.0 1060.0 1076.0 1092.0 1093.2 1098.2 1113.2 
UY 1811.0 1811.0 1810.8 1811.1 1810.8 1811.2 1812.0 1816.0 

m 2111 
la s u b n . r i n  2111 
m 
m Th. U - r k  Unit i(ydrqr.pb ir  us- for at. basin. 
131 Th. Natura l  ti..-.re- 2 - l a t i a  i a  ua.d f o r  this 
xn 
m ri.. of b c . n t r a t i c s  f o r  thb *ukb.rfn 1. b.a.d a rh. f b l l w h q :  
KJI 6-8mr nainfrnll, P a t t e r n  No. 1.00 
m In r a i n f a l l  arr.1 rdustio. f a o r o r  or 0.999 
m 

I l C . S S  U I N R A L I  MUlUl LXCXIDW IN S-MINUTI MTmMLS 
1(11 5 10 1 5  20 25 3 0  3 5  1 0  I5 50 55  60 65 70 75 80 85 90 

. I7  .16 . I 6  . l 6  .12 .11 .OS .05 .05 .03 .03 .03 .01 .O1 .01 .01 .01 .01 
m 
m I- 0.626 mil... s- 257 c..ttdi., kx- . x i  
m 
BA 0.011 
LG 0.13 0.39 5.70 0.20 35.00 
UC 0.271 0.370 
UA 0 3 5 I 1 2  20  1 3  7 
UA 100 

HOC-1 INPUT PYiP 88 

ID ....... 1 ....... Z................. 0 

XI 2118 
);W SubBaain  2118 
IM 
IM th. Clark  Uni t  Hydrograph L. w.d f o r  thim &sin.  
la Th* Natura l  tim-.=.a r.l.tia f. us.d f o r  this bar in .  
xn 
m rim o r  Conc.ntratiw .or thia &b.sin i. b...d rn rh. fo l la r Ing:  
m 6-Uour nainf.11, 8att.m No. 1.00 
m r a i n f a l l  ar..~ =.dustion n c t w  or 0.999 
xn 

tX C6050 
m mssrvoir route a t  
PI: 1 PLW 1722.5 
sf 0.00 0.20 0.20 
SV 0.70 0.90 1.00 
SS 1722.5 1726.8 1727.0 
SI 1728.6 1728.8 1129.0 
39 0 0 5 
fQ 91 96 1 0 1  

KK 606607 
m Normal depth  ch.nn.1 =art. frol C606 t o  C607 
m smrc.: ZOO sc.1. x.ppi,,g 
RS 2 n*XP -1 
RC 0.020 0.055 0.035 1061.0 0.0286 
PI: 1000.0 1032.0 1082.0 1095.0 1105.0 1117.0 1123.0 1153.0 
RY 1704.3 1701.0 1703,s 1700.0 1700.0 1'103.0 1701.0 1706.0 

HM-1 INPUT 

ID ....... 1 ....... 
KK 2115 



1791 m sub-Baain 211J 
3792 rX 
3793 m m. c l a r k  u n i t  nydrogr.ph is w.6 f o r  this w i n .  
3791 Ci rh. HXC-It*-are. r - l a t t a  is w.d f e  this h d n .  
3795 101 
3'196 m r i u  of memcrarion f o r  thii a u b h r i n  i a  hr.d on th. f o l l a r i n s :  
3797 6 - ~ o u r  ~ainf.11, ~ a t t . m  NO. 1.00 
3798 a A" ~ ~ . a i n f a l l  .rul r.dUstim f.stW of 1.000 
3799 a 
3800 XII SXCISS PAINPILL VIWS KXCSBIPD IN 5-XlWT8 INTKRVIIS  
3801 101 5 10 1 5  20 25 30 35 40 1 5  50 55  60 65 70 75 80 85 90 
3802 m .n .a6 . l 6  .16 .12 .12 .05 .05 .a5 .03 .03 .03 .OX . 0 l  .0 l  .0 l  .0 l  .0 l  
3803 XI( 
3804 IM I.- 0.219 dl.*, S- 166 Z"t/rtl.. t(b- .ll 
3805 XW 
3806 BA 0.015 
3801 Irl 0.13 0.37 6.20 0 32 .U 
3808 0.192 0.215 

3809 nr -07 
3810 m x y d r q r a p h  m i r u  606607 + 2115 at ~ 6 0 7  
3811 RC 2 

3812 XI 607608 
3813 m N-1 depth  chmn.1 rout. f n r  C607 to C608 
3811 101 -c.: 200 Sc.1. M p p i n g  
3815 RP 2 Z -1 
3816 RC 0.010 0.050 0.035 1008.0 0.0145 
3817 Kx 1000.0 1060.0 1010.0 1082.0 1083.0 1095.0 1115.0 1133.0 
3818 1IY 1688.0 1686.0 1681.0 1681.0 1681.0 168a.O 1685.0 1685.1 

3813 XI  C608 
3820 m Ilydrcqraph s d b .  C608L + 607608 a t  C608 
3821 HC 2 

3822 XI  608613 
3823 m Norm1 depth  ah.m.1 rout. f=- C608 to C613 
3BZI m sours.: mc-2 cr-s sutim: u 3.121 
3825 i;S 2 E m  -1 
3826 RC 0.100 0.045 0.100 1338.0 0.0202 
3827 DX 9885.0 9887.9 9951.3 9986.1 10012.9 10051.1 10086.3 10122.2 
3828 RY 1670.2 1670.1 1668.0 1660.0 1659.9 1661.6 1669.9 1670.8 . 

+ + M- to the top of S u n f l a r r  Weah . . 
HE-1 lWPYT 

LlWb 10. ...... I.... ... 2.......3.......4. ...... 5.......6.......7....... -..... 

3829 XI  ZllU 
3830 m SubB.sin 21111 
3831 101 
3832 m ~ D I .  c l a r k  unit nydzcqnaph eh w.6 f o r  t U =  h n i n .  
3833 101 ?h. ~ . f u . a l r l u - a r u  r.l.tim is w.6 f o r  this hsin. 
3834 m 
3835 m r i ~  01 -an t ra t Ian  f o r  ultr sub-&in i, h a . 6  a ch. fo l la r ing:  
3836 101 6-Hour Rdnf.11, P m t t u n  No. 1.00 
3831 XN .an r a i n f a l l  ara.1 r d u c t i -  f a s t o r  of 0.999 
3838 XII 
383s XII D X W S  PAINP8LL W D S  BCXWW W 5-mMlrK I N ? X W  
3810 m 5 10 15 20 25 30 35 1 0  (5  50 55  60 65 70 1 5  80 85 90 
3841 m .16 .I6 .16 . lS  .I2 .I1 .05 .OS .01 .03 .03 .03 . O l  .Ol . O l  . O l  . O l  .Ol 
3842 Xn 
3843 KU L- 0.511 dl.., 5- 266 €"+./dl., Xb .11 
3841 XII 
3815 M 0.081 
3816 I 4  0.13 0.39 5.70 0.21 30.30 
3817 UC 0.246 0.199 
3848 UA 0 3 5 8 12 20 1 3  - 90 96 
3819 UA 100 

3850 XI 610611 
3851 m Normal depth  c h a m e l  rout. frol C610 t o  1611 
3852 101 Sours.: WSC-2 Crma S u t i m :  SU 0.216 
3853 PS 2 PIDU -1 
3851 RC 0.D50 0.015 0.050 1090.0 0.0211 
3855 DX 9911.9 9918.1 9913.6 9988.6 10007.1 10021.0 10919.8 10113.7 
3856 RY 1699.3 1691.7 1686.3 1680.1 1679.1 1686.6 1687.3 1698.6 

3851 XK 21lN 
3858 m Sub-Banm 2llN 
3859 m 
3860 m 76. c l e r k  u n i t  ~ y d r q r a p h  is ua.d fox t h i s  b i n .  
3861 m The 86C-1 tb.-ar.r r.l.t.ia i r  ur.d f o r  this h a b .  
3862 IM 
3863 m ~ia. of ~ons .n~rmcion  for thxs n u b h a i n  i a  hs.d a n  t h e  f o l l a r l n g :  
3861 m 6-Hour Rainfa l l .  Pattarn No. 1.00 
3865 m m r a i n f a l l  a r e e l  r.ductim f a c t o r  of  1.000 
3866 YII 
3867 bl4 EXCESS PAINFALL V W K S  BiRIWSD IN 5-MINUTI I N I E R W  
3868 m 5 10 U 20 25 30 35 10 I 5  50 5 5  60 65  10 75 80 85 90 
3869 m .16 .15 . I5  . I 5  .11 . I 0  .05 . O I  .PI .02 .02 .02 .OO .OO .OO .OO .00 . O D  
3870 a 
3871 hn L- 0.261 dl... S- 235 f r t M 1 . .  Xb .12 
3812 101 

F i l s :  BX100-6.OW1 



XX C611P 
kn Hydrograph cabin.  610611 + 211N a t  C611 r i g h t  h n s h  
HC 2 

IX 2110 
m S u b R ~ i n  2110 
kn 
m zh. Clark unit ~ydrograph 1. us.d f a r  h.h. 

2 Zh. HPC-1 t iwar . .  r.l.tio. is used f o r  Uli. h a i n .  
-> 

a r i u  of ~ c . n t r . t i m  f o r  UII. r-h-in ir h a d  on a. 
m CHour nainf.ll. P a t t u n  No. 1.00 
nl h =.infall ar*.l z . d u s t i a  f-stop of 0.P99 

XY 609611 
kn N o r u l  d-pth ch.m.1 rout. f r o .  C609 t o  C611 
m sours.; 200 sc.1. mppinq 
aF 7 .,IY - 7  

KK D6llL 
Hydzograph d i . n r . 1 ~  a t  C611. Win f l a r  srmtinwa i n  th. l e f t  branch. 

nl Di-rt.d fla) ir i n  th. r ighe bench.  
D2 06111 

kX 611612 
MI Noru l  depth sham.1 rout. f r ~ l  C611 to C612 
m sour=.: 200 ss.1. mpping 
as 1 PlDU -1 
RC 0.010 0.018 0 . 0 1 ~  925.0 o.oz?a 
Q.X 1000.0 1020.0 1023.0 1011.0 1059.0 1060.2 1071.2 1136.2 
OY 1666.0 1664.0 1663.5 1663.9 1663.5 1663.9 1661.0 1666.0 

rx ,110 
XI( SubBarin 211P 
kn 
m ih. c1.r~ un i t  ~ydzograpk i r  us* f-r tu. baain. 
m 2h. Urhn  tiu-.=.a "lation Ia  \u.d for t h i s  h r i n .  
kn 
kn Ti.. of Conc.ntration fo r  C u r  sub-&.in is h.4 on the folla*fng: 
kn 6-HOW v.ainf.11, pate-m no. 1.00 
kn An r a i n f a l l  .r.ml r oduc t im fac to r  of 1.000 
kn 

LsPlWIX D 
100-year 6-hour S t o m  WIC-1 WpUT 

Bxisting Condition 
Fi le :  KXlOO-6.~~1 



HE-1 mPUr 

...... ...... ...... ...... ....... LINK ID l.......Z....... 3. 6 .  8. 9 10 

- 
m r b  clank unit ~ydr~qr.ph i. u r d  for this baain. 
Kn m. urkn th-arm. mlatia i. u ~ d  f a  this &sin. 
kn 
m rru of ccnc.nu~tion for this rubhain is &ad cm h a  follaring: 
la 6-no% Rahfall. Part- No. 1.00 
Kn An zainfall areal r & d m  flctor of 0.999 

HKC-1 INPUT PMK 19 

LINE ID ....... 1 ....... 2.......3.......1.......5.......6.......7.......8.......9...... 10 

2119 
subB.nin 2119 

~ h .  c1a.k unit nydrogreph 1. u r d  for this  &sin. 
~ h .  WC-1 ti..-ar.a r d a t i a  i. w d  for t h h  hain. 

Ti.. of Cms.ntr.tia tor thi. .ubt.rin is &..d on th. follaring: 
S-nour R.i"l.11. P.tt.rn "0. 1.00 
An Lnr.Lnf.11 .real rducticm f.c+or of 1.000 

SXCBJJ W H P b U  WE5 PCPWXO IN 5-HlNUTS INTPRMU 
5 10 15 20 25 30 35 10 I5 50 55 60 65 70 75 80 85 90 

.45 .15 .I5 .11 .10 .09 .U1 .OI .03 .01 .01 .Ol .OO .OD .OO .00 .OO .OO 

L- 0.255 riles, S- 295 f..t/lil., Kt- .l2 

1018 Xu 616617 
1019 m NO-1 depth ch.nn.1 r~ut .  frcr C616 to C517 
1020 $2, sours.: 200 ss.1. nupping 
4021 BX 1 s m  -1 
1022 RC 0.070 0.060 0.070 1131.0 0.0553 
1023 RX 1000.0 1008.0 1015.0 1015.0 1050.0 1080.0 1100.0 1110.0 
1021 R 1831.0 1832.0 1830.0 1826.0 1826.0 1830.0 1831.0 1836.0 

lPPWDlX D 
100-par &hour storm WKC-1 Out* 

lliirtinp Condition 



LINE 

LINE 

kx 2l lP  
m sYbe.sin 2llR 
a 

The Clark Unit Hldrograph i s  w d  for t h i s  bdn. 
n4 The REC-1 t f u a c e l  -lati- i a  -4 f o r  t N a  buin. 
n4 
a 1ir of c.mc.ntratiw fo r  this &-sin i. bud a t h e  f o i l h g :  
m 6-Hour Rainfall,  Pmtt-m No. 1.00 
m M r a i n f a l l  erm.1 r d u s t i a  f a s t o r  02 0.999 
n4 
IO( ~ C X S S  1 U M e m  VAWW O X C P ~  m S-)(DNSI m n ~  
a 5 10 15 20 25 30 3s  10 15 SO 55 60 61 10 75 80 85 90 

.16 .46 .15 .I5 . I1  .I1 .05 .PI . O I  .02 .02 .01 .01 .01 .01 .01 .01 .dl 
m 
m L- 0.572 r i l e s ,  9- 271 f.*t/lil., w . lo  
m 
PI 0.081 
LQ 0.13 0.38 5.70 0.20 22.00 
UC 0.242 0.200 

kx 2llU 
m S"b-B.ain 211U 
m 

Th'h. Clark u n i t  IWdrograph i. uld f o r  t h i a  basin. 
m Ih. Urbn  tiu-are. r - l a c i a  i a  u s d  f o r  tNs basin. 
m 
a T i r  of Consatrat ion fo r  t h i a  sut-hsin is h a d  a th. follaring: 
m 6-Hour Psmfal l ,  Oattarn No. 1.00 
a .Ln r a i n f a l l  ar.rl r d u s t i c n  fastor  of 1.000 
m 
m BL-s W P A 3 . L  VAWW BLCIBDPD In 5- r n R W I . 9  
a 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
%X .19 .19 .19 .I8 .15 .15 .07 .07 .o? .07 .06 .06 .02 .OZ .02 .02 .02 .02 
m 
m Tr 0.831 dl.., S- 211 f"t/mil., I(Cr . O 1  
a 
BA 0.027 
IO 0.0'1 0.26 5.70 0.18 65.50 
UC 0.188 0.386 
UI 0 5 16 30 65 77 81 90 
UA 100 

'I, 97 

XX 06111 
a ~ y d r q n = p h  div.crion at C611. m i n  f l m  soneb- in a. ~ . f t  b..nsh. 
YW Div-r td  f l a r  is in the r i g h t  brand. 
m n611a 
DI 0 4.3 8.5 20.0 19.0 85.5 

DO 0 2.5 5.0 13.5 35.0 68.0 

a: 617618 
la n o n u 1  depth aham.1 rout. 11- ~ 6 1 7  t o  ~618  
M( Sours.: HEC-2 Cross 5 . s t i a :  0.836 
Ls 5 .Im -* 

KK 211s 
Yn Sub-Barin 2115 
XII 

Th. clmrk uni t  Hydrwnapk ir u s d  for  tNs barin. 
m The HBC-1 t iu -area  r e l a t ion  is u s d  f o r  t N r  baain. 
m 
m Iiu of C m c m t n c i a  for  tN.  r u b h a i n  1. b a s e  on the f o l l h g r  
m 6 - H w  Rainfall,  Patt.rn Ne. 1.00 
m An rainfmll a rea l  m d u c t i a  faator  of 0.993 
a 
m EXCESS RNNFALL ~ 1 ~ 1 1 1 8  n c ~ m m  IR 5 - m a  ~ E R M I S  
kU 4 10 I5  20 25 30 35 10 45 50 55 60 65 70 75 80 85 90 
M .16 .16 .46 .15 .12 .11 .05 .OS . O 1  .03 .02 .02 .01 . O 1  .01 .01 .01 .01 
m 
m Tr 0.145 mil.=, S- 272 21.tlmil.. w .lo 
m 
81 0.050 
IE 0.13 0.36 5.70 0.20 26.10 
111: 0.213 0.190 



LINK 

kX 886141 
m ~.rri.v. p..vinuly div.rt.d hydrograpb mt C611 10 the right hrensh. 
Dll D611P. 

XI 614615 
I(II NO-1 depth charnel rout. frcl  C611 to C615 
m sarrc.: Hydrolw eield aronrwissanc. 
RS 3 e m  -1 
RE 0.010 0.018 0.040 1111.0 0.0391 
RX 1000.0 1020.0 1025.0 1059.0 1091.0 1033.0 1098.0 1103.0 
RY 1828.0 1822.0 1821.5 11122.2 11121.8 1822.0 1824.0 1826.0 

HM-1 INPUT 

ID ....... 1.......2..-.....3.......4......,5.......6......,7.......8.......9......10 

KK Z11V 
rn SUbB.ain 211V 
m 
m The Clark m i t  Hydrogn.pb ir w e d  for tbis &.in. 
m m. urbul *-as- r.1.tion is u.d f.. tbi. baain. 
m 
m ~(h of C~s.ntnricn for t b i m  m u b & s l n  1. bard on th. folladng: 
m bsau n.inf.n, s-ttern no. 1.00 
m ~ V I  r.inf.11 m r ~ 1  r.dusuoo f ador  of 1.000 
m 
m OI(CPSS wnrlw. m a s  xxcmmm m i-mmrra xn~ssmra 
m 5 10 15 20 25 30 35 LO 45 SO 56 60 66 70 75 80 85 90 
m .SO .50 .5D .19 .16 .16 .08 .01 .08 .08 .08 .OR .02 .02 .02 .02 .02 .02 
m 
Xn l.- 0.222 rile=. S- 212 f..t/.il., xb .04 

KR 06151 
la ~ydrograph divarrion at C615. -in rlar sontin~.a in th. left brush. 
m ni-rted f l m  ia in the right br.nch. 
m nslsa 
01 0 1.3 2.5 5.3 8.6 14.2 23.0 36.8 55.5 77.5 

I0 0 0 0 1.3 2.6 1.2 7.0 12.B 19.5 29.5 

KK 615618 
N o w 1  depeh channel rout. i r a  C615 to C618 

m Sarrc.: Hydrologl Field Ilrr;onn.issms. 
Ps 1 F m  -1 
IIF 0.040 0.018 0.040 199.0 0.13311 
RX 1oo0.0 io08.0 1009.2 tai3.z 1027.2 1028.1 1036.1 1045.1 
RY 1800.1 1799.6 1739.2 1798.8 19.3 1798.7 1798.9 1800.4 

KK C618 
m nydropraph cabin. Cbl8O + 615618 at C618 
HC 2 0.19 

XI 618619 
m NO-1 depth S h ~ m l  rout. €=OI C618 t~ C619 
m Source: HKC-2 Cross S.stlon: AU 0.441 
RS I em -1 
Rc 0.070 0.060 0.070 1837.0 0.0285 
U 9 7 . 6  9928.6 9957.1 9996.9 10001.9 10022.1 10062.0 lQ116.4 
RY 1709.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3 

XI 2111 
m Sub-Barln 211T 
m 
m The Clark Unit Hydroptlph is w e d  for this banin. 
XI( Ihe WEC-1 tiU-ar.. r.latia Is u s 4  for this k d n .  
101 
m I h  of conc.nt..tion for this r"t-k.1" is baaed cn th* follaring: 
XII 6-Hour R.infell. P a t t e r n  No. 1.00 
D4 An r.inf.11 areel reduction fastor of 0.999 



LINK 

rout. .t 
1675.6 

2.98 
7.69 

1688.0 
1693.6 

25 
238 

1678.0 
1692.6 

KX 06191 
M( Hydrograph d i W . r . 1 ~  a t  C619. )(.in f l a r  sontimu. in th. right bnnsh.  

D1v.rt.d f l a r  ir i n  th. left bra-. 
M D619L 

KX 619620 
m k q  rout. thrarqh Pa1isad.a P1.m atom drain 
RT 0 1 

kX 619620 
kn Normal depth sham.1 rout. fror C619 t o  C620 i n  i-t.in n i l l a  Blvd. m s-c.: 200 Sc.1. napping. P h i l i a r  t o  523548 
BS 1 llDY -1 
PC 0.040 0.024 0.040 800.0 0.0288 
PX 918.0 940.0 960.0 1000.0 1040.0 1040.1 1044.1 1088.1 
RY 1618.0 1645.8 1643.8 1641.7 1641.0 1614.5 1644.5 1648.0 

m Ih. Cl*=k Unit Wrogcaph i r  rw.d for chi. -sin. 
m ?he Urban th-.re. r-lation is u.d for t h i s  -sin. 
ar 



4257 UC 0.117 0.094 
I258 UI 0 5 16 30 M 77 81 90 94 97 
4259 a l o o  

1260 X X  C610U 
4261 XI( Hydrograph ccrbin. 6196.20 + R619L + 2llsl at C620 r i g h t  branch 
1262 HC 3 0.28 

1263 X X  88611R 
4264 m ~.tri.v. p r . ~ i a w l y  d1v.1t.d hydrqlraph at C611 i n  th. r i g h t  branch. 
1265 DR 061111 

1266 X X  611620 
4267 m Lag rout. through P.1isad.s P1.r. ztorr drain 
1268 RT 0 1 

10[ 620621 
BI N o m l  depth c h a m 1  rout. f r w  5620 to C621 
m smtc.: HZ-z C ~ O S ~  s a s r i ~ . :  AP. 0.081 

10: 211X 
Sub-Baain 211X 

IM 
xn m. ciark unit itydrograph is us.d f o l  this &sin. 
a rh. HKC-ltiu-ar.. r r l n r i o .  is u.d f o r  t h i s  h i r i m .  "" - 
m r l u  of Cons.ntration f o r  t h i s  rubb.rin is bud on th. follaring: 
m 6-Rour Winf.11, Paft.Pa No. 1.00 
W In r.Fnf.11 .r..l r.ductim factor of 0.097 
XW 
m EXCESS PAINPILL YAUIES KXCKXDW nr 5 - n m n  mnrvau 
IM 5 10 15 20 25 30 35 10 15 50 S 5  60 65 70 75 80 85 90 
xn .n .17 .16 .I6 .11 .I2 .os .os .os .o4 .o1 .o4 . O l  .o1 . O l  . O l  . O l  .01 
w 

xx csxa 
n4 Hydrqraph twin. 621612 + 211X .t C622 r i g h t  branch 
HC 2 . 
' "0". t o  t h e  t q  or r"1ip wash . . 

1311 10: 211A 
4312 %X Suk-Basin 211A 
4313 KW 
4311 xn The Clark U n i t  Hydrograph ir u s 4  f o r  ail h a i n .  
4315 m4 The HEC-lth-.re. r.l.ticm 1s u.d f e r  this h d m .  
4316 xn 
1317 a rim. of ~ns.nt i . t ion for t h i s  auh-bmrin is h..d ca th. fol lar ing:  
I J ~ S  a 6-8- ~ a i n f r l l ,  sar t - rn  NO. 1.00 
4319 m rn r a i n f a l l  a r u l  redustion factox of  0.998 
4320 IOL 
4321 m EXCESS IUINFULYAUIKS MCKZDW IN 5-n1m# ~ K R W  
4322 m 5 10 15 20 25 30 35 10 45 50 55 60 65 70 75 80 85 90 
I323 m .15 .45 .45 .11 .10 .10 , O I  .OI .03 .01 . O l  . O 1  .OO .PO .OO .OO .OO .OO 
4321 a 
4325 n4 L- 0.820 rile.. S- 248 C..tldl., Xb- . l O  

HEC-1 INPUT PffiKl02 

....... ....... ....... ....... LINE ID ....... I... .... 2 ....... l . . . .  ... t ....... 5 6 7 8 9.... . . l o  

X+Pll(OIS 0 
100y.u 6-hour S t o m  HPC-1 hlrput  

a d s t i n g  Condition 



KK C6000 
m Rar.*oir rout. at C600. 
M 1 IILW 1151.0 
SV 0.00 0.11 0.62 1.52 2.95 5.06 7.911 11.80 16.61 22.67 
Sf 30.07 38.71 10.50 10.60 11.60 42.70 13.70 11.60 15.70 
SX 1751.0 1756.0 1758.0 1760.0 1162.0 1761.0 1766.0 1768.0 1770.0 1772.0 
81 1774.0 1 7 6 0  1776.6 1776.1 1776.6 1776.8 1177.0 1777.2 1777.4 

0 55 183 320 0 7  513 510 620 665 709 
750 789 795 795 812 819 906 984 1081 fa 

1339 KK 600601 
4310 kn No-1 dwth sb.m.1 rout. f r c l  C600 to C601 
1341 kn Sou-: UKC-2 Cream Saction: N 1.538 
4312 M 1 PI1T -1 
4313 P.C 0.010 0.025 0.010 2406.0 0.0176 
1318 RX 9945.6 9959.4 9968.3 9985.9 10000.0 10017.2 10038.7 10018.8 
1315 BY 1134.5 1732.3 1727.9 1726.2 1725.0 1727.7 1735.2 1736.0 

... 
XII rh. Clark Unit Wrograpb is m.d for th in  h a i n .  
kn rh. HKC-1 ti.car.. r.l.tia i. us.d f o r  thin hsin. 
kn 
la r h  of -c.ntr.tiw f a r  thi. a u b h s i n  1. bud an th. follaring: 
kn 6-HOUI Ra in fd l ,  Pete-rn No. 1.00 

2 In rminf.11 .r.*l r .duc t io .  factor  of  0.999 - 
a ncsss mrm VIUIIS xcsww m s-nnwra ~ P R W  
kn 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
kn .I5 .a5 .45 .14 .ll . lo  . O 1  .0+ .03 . O 1  . D l  . O 1  .OO .00 .00 .on .OD .no 
kn 
kn 0.618 dl", S- 211 f-/dl*, Xb . lo  
kn 
sl 0.109 
IE 0 . 1  0.37 5.80 0.21 13.10 
UC 0.263 0.202 

4368 Ix 6016U2 
4369 m ao-1 drpth sh.m.1 rout. frcl CSOI to ~ 6 0 2  
1370 kn Source: WPC-2 GrW. S.stla: N 1.102 
1371 M 3 FIDu -1 
(312 RC 0.065 0.010 0.055 1765.0 0.0116 
4373 RX 9916.9 9959.1 9965.8 9980.2 10001.0 10019.5 10017.3 10091.1 
0 7 1  RY 1699.9 1699.8 1696.1 1689.8 1688.9 1695.7 1698.2 1698.1 

m 
m Th. Clark Urrit Hydrograph is w.d f o r  t h i a  h s i n .  
kn Th. u r h n  t h - a r e .  r.l.ria i s  ua.d for  t h i e  hsin. 
kn 
kn T i w  of c o a s . n t r a t i ~  f o r  thim m b - h r i n  i s  h3.d a t h e  follaring: 
a 6-uouz ~ainf.11, ~.tt.rn NO. 1.00 

2 M r a i n f a l l  a r e a l  reduction factor  of 0.999 

KK 2llD 
kn Sub-Barin 2110 
m 
kn The Clbrk Unit Hydrograph is Y S . ~  f o r  thi. basin. 
kn rh. Urhn the-.=.. r - la t ibn i a  us.d for  t h i s  h a i n .  
kn 
kn rim of CMs.ntration for t h i s  a u b h a i n  i r  h o d  a t h e  f o l l d n g :  
kn 6-Hoar Rainfall.  P.tr.rn No. 1.00 
101 an r a i n f a l l  areal =.dustion rector  of 0.999 m 



LINK 

LINK 

101 
ma cl . rkunir  n-raph is u.d f o r  t h i s  h a i n .  

n .~h. UIM t i u a r ~  r.l.ri~n is  US* f o r  this &sin. 
101 
n ~ i w  of M - t n r i a  f e r  thi. aubb..in is b .4 o. tho f o l l a d w :  
Y11 611- b i n f a l l ,  E.tt.rn No. 1.00 

XW m r a i n f a l l  a r e a l  rodusti- f ac to r  of 0.998 

-. 
XA I- 0.609 dl.., 5- 118 f..tldl., llb .03 

XX 603622 
n NO-1 depth channel route f rp .  C603 t o  C622 
n sourc.: wc-2 crrus s*cricn: IP 0.287 
PS 5 P W  -1 
PC 0.0SO 0.045 0.060 2715.0 0.0201 
BX 9883.0 9929.7 9967.3 9991.6 10012.2 10073.6 lOlW.$ lOl9l.S 
8Y 1619.1 1618.7 1611.8 1602.1 1603.3 1609.1 1610.5 1610.6 

IIBC-1 m m  
I D  ....... I....... 2 ....... 3 ....... 1.......5.......6.......7.......8.......9...... 10 

XX 211P 
n Sub-Baain 211T 
nn 
nn ih. ci.rk Unit ~ydrograph i a  us.6 foc thia -sin. 
m ~ h .  u r h n  t i u a r . .  r e l a t i -  i. ur.d for  chia h r i n .  
n 
n 11.. Of Ccns.*tr.tion f o r  Chi ,  .ubh.i" i. b..d on th. fo l l adng :  
m 6-Hour Rainfall ,  Patt.rn no. 1.00 
YII ~n r a in fa l l  are.1 z . d u s t i a  f.stor o f  0.999 
IM 
101 EXCESS RAINFALL W K S  XXCKWW I N  5-KIUUTK INTKRVAU 
IM 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
IM . I 8  .18 .I8 .17 .ll .I1 .06 .06 .06 .05 .05 .05 .01 -01 .01 .01 . D l  .01 
n 
m L- 0.770 ri~.., S- 131 t..t/dl., lib .03 
ml 

XX 622549 
rn "0-1 depth sb.m.1 rout. f r m  C622 to a 1 9  
n Soure.: HKC-2 Croar J c t i o n :  hF 2.279 

Pi le :  KX100-6.0H1 
N P r n I X  D 

100-yamr 6-h- Storm HOC-1 Ovtplt 
6'xisting Condition 



111: 211r 
ml Sub-Basin 2 1 1 ~  
m 
4 Th. Clark Unit Xydrograph is wr! for t b  basin. 
m m. HKC-1ti.r.r.. ra lacion is w e  f o r  this krin. m 
III Y i u  of CMsmtrat ion for t h i a  s u b h a i r ,  ia ks.d P. rh. follcrlng: 
m 6-Hour Rainfall. Pat tern NO. 1.00 
n An r.inf.11 ...a1 cduct ia  f . m r  of 0.999 m 
a KXWS IUMXUL YWOS acsm I" J-z ~ ~ B R V W  m 5 10 15 20 25 30 35 40 I5 50 55 SO KS 70 75 80 85 90 

IRC-I m 
m ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

M -47 .47 .46 .16 .I3 .12 .05 .05 .05 .04 .03 .02 .00 .OO .OO . D O  .00 .OO 
m 
m L- 0.606 mil.., s- 147 f"ttmi1.. ~ ( b  .07 
Y1( 
BA 0.089 
LG 0.13 0.30 6 . 6  0 . 4  16.80 
UC 0.246 0.207 

m 2112 
XII SubBasin 211.3 
%n 
m zh. Clark u n i t  uydydropr.ph i. ",.a fo r  th in  h a i n .  
m Th. urbam th-.ru r.1.u- ia uar! fo r  thim k r i n .  m 
XII 2 h  ofCcnomt.at im for  this svb-krhia bud aM. f o l l a r l ~ :  
m 6-H- k i n f a n .  eattern NO. 1.00 

2 lin r.inf.11 a r u l  x .du. t io .  factor  of 0.999 

-. 
kn 1" Clark U n i t  Hydrqraph is uar! for  t h i r  -ria. 
m Th. Urban the-era.  r.l.tim is uaed for  chi. h a i n .  m 
X1( T h e  of CMc.dration for t h i r  sub-hain is basd on th. f o l l m n g ;  
?,I 6-Hour Ra.iaf.11. P a t t e r n  No. 1.00 
m 
X)I 

UI =.infall .=..I r r l v s t i a  factor  of 1.000 

l s ? B m I X  D 
100-'1..r 6-hour Stom HBC-I Cutput 

B x i r r i w  conrr ir i~n 



LINK 

a( 625626 
a NO-1 &pth sh.nn.1 rout. f r o l  C625 to C626 
a saus.r 200 sc.1. napping 
0s 3 E m  -1 
Rc 0.040 0.018 0.040 1350.0 0.0252 
RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.1 1100.4 1105.. 
RY 1527.0 1526.0 1525.6 1526.3 1525.6 1526.0 1528.0 1530.0 

IM 211- 
IM Sub-Baain 21UB 
m 
m The Clark Mt Hydreqe.ph i~ w e d  for  thb h a i n .  
la The U r h n  kiu-are. r.l.tim i. ur.d f o r  this hiin. 
IQI 
m rim. of ~ l u n ~ a t i c n  f o r  =MI ,*sin 1. ksd  a t h e  follarirm: 
Ul 6-%our h i n f a l l ,  ~ a t t m r n  NO. 1.00 
nw In zr.inf.11 ara.1 r e d u s t i m  fas to r  or 0.999 
m 
XI( DXCBSS BIINPLL YILUKS DXCMW I N  5-llIMlll INTKWN8 
m 5 10 15 20 25 30 35 I0 I 5  50 15 60 65 70 75 80 85 90 
m .*e .47 .a, .IT .la .13 .06 .06 .us .os . a t  .o4 . o l  .or . o l  . o l  .o l  . o l  
m 
m I. 0.293 dl.., S- 321 f"tld1.. Kt- .07 
m 
M 0.040 

BE-1 INPUT 

....... ...... ID 1. 2. 3.......4.......5.......6.......7.......8.......9...... 10 

KX 623624 
m ~or r .1  depth shmn.1 rout. fr- C623 to C624 
m S0"rC.S 200 ssa1. napping 
m e  3 -7- -7 

.w 21% 
m sub-8.sin 21% 
m 
m me clark unit Hydrograph is used fo r  tN. hiin. 
m The U r h  th-ax.. r e l n t i m  ia w e d  f o r  thin &*in. 
m 
m Ti.. of ~ . , , t r . t i ~  fo r  t h i s  ."b-k.in is h..d a th. follarinq: 
m4 6 - m r  Rainfall,  Pat tern No. 1.00 

z! r a i n f a l l  tireal r e d u c t i m  f sc to r  of 1.000 

n 621626 
m ~orm.1 depth ch.m.1 rout. f r c .  C624 t o  C626 
IJI Sours.: 11802 Cross S.stim: A3 1.727 
Pa 2 ITM -1 
RC 0.080 0.060 0.080 637.0 0.0235 
RX 9872.9 9881.0 9893.9 9902.2 9967.6 9976.1 10076.1 10084.3 
RY 1526.3 1524.6 1521.7 1520.0 1520.7 1521.6 1520.7 1526.2 

XKC-I INPWT PXK109 

....... ...... ...... ID ....... 1 ....... Z....... 3. ...... 4 ....... 5.......6....... 7 8. 9 10 

Ex 211m 
m s u b ~ a a i n  211m 
m 
m The Clerk Unit Hydrograph i 3  w e d  for  t h i a  basin. 
m rh. u r h n  ti..-.r.. rmiation i s  US& f o r  this basin. 
m 
m T- of c-xc.str.tia for th in  aubbaa in  i a  h a d  rm the fall-ng: 
ffl 6-Hour Rminf.11, P.tt.rn No. 1.00 
101 In r.lnf.11 .=..I reduct la ,  t.stor of 0.999 

Pile: eX100-6.0111 
APPBNDlX 0 

100-year 6-hour S t o m  HPC-1 
Krir t ing Condition 



4671 KK ZlDX 
4673 101 Sub-Baain 2 1 W  
4674 a 
4675 a zh. n a r k  u n i t  ~ y d ~ ~ r a p h  is l u d  for t h i s  b-in. 
4676 a 
4677 

rh. urhn t h - a r r  mlatica I. u.d fox tht. hsin. 
101 

46711 101 711 of C c m - t r a t i o .  for thir  = w i n  %a h a d  a. tr fo i i adng :  4679 IOI 6-Hmr Dlinf.11, Patt.r. No. 1.00 
4680 101 #a r.hf.11 a r w l  r.dustim tasro. of 1.000 
4681 101 
1682 K4 
4683 

sxms IUMIALL VAWW rrcamm DI s-nnuzx arsavrv 
101 5 10 1s 20 25 30 35  40 45 50 56 60 65 70 75 80 85 90 

HPC-1 M m  

LME ID .......1.......2...... J. .... ..(. ....... 5.  ...... 6 ....... 7 ....... 8 ....... 9 ...... 10 

4684 111 .48 .48 .I8 .17 .11 .13 .06 .06 .06 .05 .05 .05 . O 1  .01 .01 . O 1  . O 1  . O 1  
1685 a 
4686 XII 0.313 U1.a. S- 153 f . ~ / d l . ,  Xh.l .O4 
4687 IW 
4688 BA 0.034 
1689 IG 0.12 0.24 6.40 0.15 38.20 
1690 UC 0.129 0.103 
4691 UI 0 5 16 30 65 
4 692 

77 84 90 94 97 
UA 100 

I(lt 21111 
101 sub-8.ain 21111 
a 

Zh. Clark Unit Hydrograph i n  un.d f o r  thi. h s h .  
a rh. urmo r i u - a n .  r.1.ric.n is ur.d fox this h s h .  a 
a F h  of Cone -ma t lo .  for this rubbsin is hs.d on th. i o l l a d n g :  
a 6-Swr ilainf.11, Part -m ~ o .  1-00 
a An r.inf.11 ara.1 ..dustion f a c t o r  o f  0.999 
a 
a sxcxss RUNPAL& V A U J ~  KXCZPDW M I-WIWUTK W Z S W ~ U  

5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 8s 90 
Kll . I 7  -17 .47 .16 .13 .12 .06 -06 .OS .04 .03 .03 .01 . O l  .01 .01 .01 .01 
a 
a L- 0.332 dl.., 8- 292 f"t/mil., Xb .06 
rn 
BA 0.053 
ffi 0 . 0  0.30 6.80 0.18 28.30 
UC 0.138 0.091 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

1717 I2 
1 

SCHBHITlC O I I O M  OP ST- HEIU)~ 
INPUT 

LINE ( V l  W T I N G  I---)] DIVBRSICW OR slRlP FLar 

NO. I. 1 CONNECIOR I<---] mNnN or DIVaaTm OR P m p m  FIIY 

29 201h 



205 ROII ............ 
v 
v 

208 -3010 



APPWDIX 0 
100-yesr 6-hour S t o m  HBC-1 hlrpvt 

E x i s t i n g  C o n d i t i o n  



800 (Jtl. . . . . . .  

803 CLUR ................................................ 

File: 6x100-6.OH1 



a 1 0  P............. 







Pile: EX100-6.0H1 





APPWDIX D 
100-pas 6-hrrur Storm U8C-1 hltpvt  

m a r i n p  condition 



F i l e :  BX100-6.081 



MPCiDIX D 
100-y..r 6-houc 9t.c. HEC-1 Output 

misting Condition 



WKC-I, P a p  "1 





Eamtain  H i l l s  North P l o o d p l a i n  D*lin..tion s t v d y  
92-01 

14ristin9 C a d i t i o n  
by mCO 

100-Year 6-Hour S t o r m ,  Clark Unir Eydrograph 

W I P U T  LIDNIIVII W I W S  
IPnNl' 5 P R r n  m B O L  
IPWI o ow? CDHIIOL 
pscu 0. ~ R C G P A W ,  P w m  s ~ l l l  

mans M cwmmrw ~ S R W  
S I A R I M O  M I S  
STARIINC %'a 
NIMBI1 O I  WMlUXjWR ORD-SS 
m M O  Mrs 
amtw 1a 
CEUNRY WW( 

WGLISH W I T S  
DPAINUi8 - SWAPS WIIPS 
s = c I P r r A n m  DEPTH m a w  
IBNGTH, KLsnI1w l.Sl 
I I O U  
s m m s  W- 

N B l C  P S S l  PSR SPCOm 
m - P = s r  

SURFACE - ?J3xS 
TWKRANRB D ~ M S S  PARWKIF 

8 50 INDBX SMBII NO. 1 
S T M  3.30 P U C I P I T A I I W  DEPTH 
I R D I  0.01 TIUWSWSITION D m .  A R m  

APPB*OIX D 
100-year 6 - h o u r  S t o r m  H&C-1 h l f e u t  

KxiStIng Condition 



17 JD mgi STOW NO. I 
STlU 3. (11 PRBCIPITMIPI Dl= 
T R M  16.00 IWSWBITICW 0- AUPA 

rsPmmIlD 
1 ~ 0 - p . ~  6-hmz Stool XXC-1 hltmt 

~ i s r i n p  Condition 



S 'ON &GP )(Bm 



WJNOrc 5mMw.Y 
IN P B I C  IS01 PER $8- 

TIPX IN LUXRS. UU IW 5- NILE3 

?W 01 A- tIDY FOR WIMM PEUIOD 
OPBPATICU SZAtICU C W  P U I  

6- 24 -WR 12-HWR 

HYDmRIPn AT 
201A 311. 1.30 11. 11. 11. 

KIDBOORAPX AT 
20lB 151. 1.20 15. 5. 5. 

2 -WSD AT 
c501 116. 1.21 56. 19. 19. 

BOUTPD TO 
501502 437. 1.38 56. 19. 19. 

HYDROGRAPH AT 
ZOIC 113. 1.20 14. 5.  S. 

2 -INBD AT 
C502l 537. 1.37 10. 23. 23. 

HmRWIUDR Al 
201D 93. 1.27 13. 1. 1. 

2 CCIlsINW AT 
C502 622. 1.35 8.3. 28. 28. 

~ T B D  m 
502503 609. 1.18 13. 28. 2s. 

HYDRCGaAPH AT 
2018 225. 1.31 32. 11. 11. 

2 -IN= A2 
0 0 3 1  769. 1.17 113. 38. 38. 

DCUTSD 70 
0 0 3 0  323. 5.02 113. 38. 38. 

DNB~U~ION m 
D 5 I L  323. 5.02 113. 38. 38. 

H Y D m w n  AT 
DSO3ll 0. 0.02 0. 0. 0. 

~ T S D  m 
503501 0. 0.02 0. 0. 0. 

HYDRCGRIPH AT 
2021 67. 1.18 7. 2. 2. 

2 -INSO AT 
0 0 1 8  62. 1.18 6. 2. 2. 

DCUTBD TO 
C5010 30. 1.18 6. 2. 2. 

DlmPSIW m 
D501L 22. 1.13 6. 2. 2. 

HYDRCGRIPH AT 
D501R 8. 1.18 

KmllODIUDH AT 
2028 35. 1.12 

2 -1NW A1 
C505I 32. 1.12 

DIMRSION m 
S 0 5 L  11. 1.12 

HYD~IUDX AT 
D505R 18. 1.12 

KmmRLPH Al 
202C 19. 1.08 

2 -1NBD AT 
C506 31. 1.10 

D I ~ P S I ~  70 
D506L 0. 0.02 

HYDRCGRIPH AT 
D506R 31. 1.10 2. 1. 

W P ~ I X  D 
100-y.er &harr St- WIC-1 W t w t  

-ixw Cadlrion 

WIN m X 1 m  T r n  OF 
mm S1y.B w STAGS 





RWTBO m 
517518 

WRo2u.mi AT 
2038 

2 W I N W  AT 
CSl8 

UWTSD I 0  
518519 

WDI IDDWH AT 
2031 

2 CCMBINBO AT 
C519 

m w  m 
519591 

mDRwmmJ3 
2033 

mrsn m 
520591 

W D W W H  AT 
885121 

3 m 1 N m  AT 
C591 

m w m  
591521 

Xmm%mPH AT 
20% 

2 -1NSD AT 
a 2 1  

5 W I N W  AT 
CLBIUI 

WDSDZEAPH AT 
201A 

m w  m 
522523 

W W W H  AT 
2048 

2 CCMBINBO 15 
-231 

m w  m 
a 2 3 0  

DNBR3ICN m 
6523% 

WDI IDDWR AT 
D423L 

m s ~  m 
523524 

HmROORAPH AT 
204C 

2 CCMBlNED AT 
b 2 l  

m?mm m 
521525 

X m W W H  AT 
ZOID 

2 m I N S D  AT 
a 2 5  

R m H O  m 
525526 

W R C G W H  AT 
2048 

2 CDIIBINBI) AT 
-26 

RWTED X) 
525527 

W R O O W H  AT 
201r 

2 CCMBINED AT 
csn 

2 -1NED AT 
nsut 

File: M100-6.0H1 



)PIDnccm2R Al 

WBQIPABH AT 

2 -1NEV AT 

m w  m 

~~B AT 

2 -INID AT 

rmncGvAPX AT 

m R A P H  AT 

2 WmINBI) A7 

2 AT 

R W T W  R) 

HyDRaRAPX AT 

2 - I N m  M 

ROUTED TO 

I M I P D Z W H  AT 

2 O m B I N W  AT 

K I P M G W X  AT 

2 aYIBlNED AT 

RDUTW TO 

HmROWUPH AT 

2 -1HED N' 

ROUTED TO 

BYDPDZPABH AT 

1 -1NED AT 

H m R a R I s H  AT 

2 - W E D M  

WTBD m 

HYDRCGRIPH AT 

2 ~ I N D D  AT 

WfBD TO 

HyDIrnm AT 

2 C a m I N I D  AT 

w a f f i m  AT 

2 W I N E D  AT 

ROUTED TO 





m m r x  D 
lo@-year 6 - h n v  St- nac-1 hrrpvt 

Srtiating Condition 
Pile: BX100-6.081 



m B O  m 

R m R O O W H  AT 

2 OEMBINBD AT 

R w T m  TO 

WDRDXAPX AT 

2 OEMBRIED AT 

2 m m w s D  .u 

w r m  m 

HYDKQPAPU AT 

2 ux.mMBD AT 

HXDF'KGWR AT 

2 ux.mMPD AT 

ROUTW m 

K m B a W H  AT 

2 OEMBINSD AT 

m m  m 

W D R M i W X  12 

2 -INSO AT 

K m R O O W R  AT 

RWTBO TO 

2 OEMBlNSD AT 

%OUTED TO 

ROUTED TO 

H m R C G W X  AT 

2 -INID AT 

W D B a W H  AT 

ROUTXD m 

H Y D B a W H  AT 

2 OEMBlNPO AT 

HYDRCGWH AT 

R ~ W  m 

WDllOelWH AT 

2 OEMBINW AT 

2 OEMBlNEO AT 

ROUTED TO 





HYD95ZIUPU AT 
201111 

2 W I N I D  AT 
0 7 1  

m w m  
571573 

FmllDjIUPH AT 
208V 

2 W I N 6 0  AT 
a 7 5  

WTPD m 
575516 

mDaoolUPH A¶ 
2 0 m  

2 CPlsMBO A1 
0 7 6  

m w  TO 
576577 

2 OOIIBMPD AT 
0 7 7  

BCUTKD m 
577578 

R m R C G W X  AT 
2081 

2 W M X D  AT 
C578I 

m w m  
0 7 8 0  

m w m  
578587 

FmacGmPH AT 
2lOB 

m m  m 
0 8 € n  

m m  m 
586587 

Z W I N E D  AT 
0 8 7  



2 COHBINW AT + 



2 CQIBINQ AT 

mDR53WH AT 

WTW 

nxrmcawII Al 

2 rmemrn AT + 
RID- A¶ 

m E D  TO + 
2 ammm AT 

m w m  + 
HmBODWH Al 

2 mMED AT + 
m w m  

2 m m w  AT 



BmRWrUPH AT + 

I CCWINBD AT + 
HmKOWH AT + 
m T m  TO + 
2 W I N E D  AT 

151. 

0. 

0. 

113. 

119. 

956. 

956. 

301. 

957. 

56. 

55. 

200. 

255. 

56. 

39. 

16. 

no. 

261. 

123. 

370. 

367. 

39. 

3%. 

16. 

51. 

18. 

33. 

33. 

3911. 

30s. 

162. 

503. 

18. 

1%. 

520. 



m m  m 
+ 

m w m  + 

2 W I N E D  AT 

m w m  



APPDmIX D 
100-YU~ 6-hour St- XKC-1 h l t p v r  

M a t i n g  C a t i o n  





I....."......+..rr..*...*..*.~........... 

B Y D D  r n p a ; B A P ~  PALXIO. IWBC-I) r 
M Y  1991 

WVION 4.0.18 

PUN LUTE 11/02/91 TI= 08:22:52 . ......................................... 

RIB DBFMITIWS OB VAR1mL.S -RTIlIP- IUD -RTIOR- IUVl -8D FnW TKO69 USBD K R T  IXP 1973-8- M m  SIWMI I l .  THE DEI~INITION or -w=- w M-wn rar MIwGm KT* -SIPIS r n m  28 SHP 8%.  MI^ IS IW m n ~ w ?  V B ~ I W  
NBY OPTIONS: MUZW m P I D d  SCBHXRGmCB , SMOLB BMTr P a P s B  ~ T I W .  DSSzWT8 SI%X 
DSS:REM T W  SERlBS AT DBSIRX CUUJLATIW INTERW LOSS PU8:GUPN IUD M T  INIILTIUPW 
KINEImTIC YIIW: W h y  eINITe D I e r E m c ~  mum 

LINE 

1 
2 
3 
4 

....... 
ID Pouatain H i l l s  North P l m d p l a i n  Dolb. . t ia s t u d y  
ID B W  92-01 hy wscE 1 IXlOO-24.IB1 
ID M a t i n g  Condition m.1 : 07-21-94 dtp 
ID 100-Y-ar 24-HOUI S t o m ,  C h ~ k  U n i t  .fir-raph m 1 a . d :  09-14-91 trl 

IT 1 
I 0  5 

1800 

P o i n t  ~ r e s i ~ i t a t i m  v.1-a are are b.s.6 on a y d r ~ l o  -. 
+ 0.01 5.00 10.00 50.00 80.00 100.00 200.00 

1.000 0.980 0.949 0.883 0.851 0.850 0.819 

JD 4.20 0.01 
+ The f o l l a r i n g  PC r . s a s  .re 1 2l-hour SCS m I1 r a i n f a l l  d l r t r i b u r i a n .  
PC 0.400 0.002 0.005 0.008 0.011 0.013 0.018 0.019 O.Ot2 0.025 
PC 0.028 0.032 0.035 0.038 0.041 0.01& 0.018 0.053 0.056 0.060 
PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.093 0.0911 0.103 
PC 0.109 0.114 0.120 0.127 0.133 0.140 O . l h  0.155 0.163 0.172 
PC 0.181 0.192 0.204 0.220 0.235 0.259 0.283 0.475 0.663 0.699 
PC 0.135 0.751 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.846 
PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910 
PC 0.912 0.920 0.921 0.926 0.929 0.930 0.937 0.911 0.945 0.950 
PC 0.952 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981 
PC 00.984 0.987 0.989 0.992 0.995 0.998 1.000 
JD 4.12 6 0 0  

XK 201A 
m SubB..rn 201A 
IM 
la me Clark  Uni t  Hydrograph is us- for t h i s  &sin. 
M Th. Natura l  c--area =.lation 1. us.6 f o r  t h i s  h a i n .  
a( 

Tim. of Con=.ntration f o r  t h i a  r u b h a i n  is b . s a  a t h e  fo l la r ing:  
h r a i n f a l l  a r e a l  r d u c t i a  f a s t o r  @f 1.000 

m 
IM KXCVS VAINPALL VALUES EXCEEDED IN 5-IIIMIT8 MTSRYILI 
Sl4 5 10 15 20 25 30 35 40 45 50 55  60 65  70  75 80 85 90 .25 .25 .25 .25 .25 .25 . O 1  .01 . O l  . O l  . O 1  .01  .OO .oo .Oo .oo . O D  .oo m 
m L- 1.269 l i l e a .  S- 208 f..t/ill., . l o  
m 
BI 0.217 
IG 0.15 0.39 5.70 0.19 0.00 
UC 0.488 0.182 
UA 0 3 5 
UA 100 

8 1 2  20 43 75 9Q I 

HPC-1 INPW PffiK 2 ....... ...... ....... ID ....... 1.. ..... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 8 9 10 

XX 2DlB 
m sub-smain 2018 
m 
m The Clark  Uni t  Xydrqreph i r  ua.d f o r  t h i a  b.sin.  m Ih. Natura l  Ci..-.ra. r . l a t i a  i* u3.6 for t h i s  baain.  m 
m Tim. of Conc.ntr.tion fez t h i s  r u b b . s i n  i n  b . a a  a t h e  foil-g: 
IM am r a i n f a l l  ara.1 r . d u s t i a  f a c t o r  of 1.000 m 

AZPBRlIX II 
100-year 24-har r  Storm HSC-1 Ou~plr 

K x i r t i n g  c o n d i t i o n  



KK 501502 
m N-1 depth sb.nn.1 rout. fr- 0 0 1  t b  4 0 2  
m sours.: 200 ss.1. x a w q  
RS 0 lIIY -1 
PC 0.055 0.015 0.055 3000.0 0.0203 
PX 1000.0 1010.0 1025.0 1045.0 1075.0 1105.0 1125.0 1155.0 
R 1621.0 1622.0 1620.0 1618.0 1618.0 1620.0 1622.0 1621.0 

KK 20lC 
101 Sub-Basin 201C 
m 
m Tho Clark Unit Hyd-aph ir u.d tor this basin. m Th. Natural th-.r.. r.l.fia 1. u s d  for  t h i n  h a i n .  m 

T h  of Cons.ntz.cion f o r  this rub-hdn 1. h a d  on th. fol lodnq:  
m h ~nninfall a rea l  =.duction f a s t o r  of  1.000 m 
m SXCPJS W N I X L  w a r  l n c s m s ~  m s - n ~ m a  nnr- 

5 10 IS 20 25 30 35 40 45 50 55 60 65 70 75 00 85 90 
m .25 .25 .25 .25 .21 .24 .01 .01 . O 1  .O1 .01 .Oo .OD .oo .on .PO .oo .oo 
IM 
m I- 0.671 111.a. s- 206 f..tldl.. PZ- .I1 
m 
81 0.079 
IE. 0.15 0.39 5.70 0.21 0.00 
UC 0.375 0.387 

HKC-1 m m  PYIB 3 

I D  ....... 1 ....... 2 ............... .. ....... 8 ....... 9 ...... 10 

UA 0 3 5 8 
;A l o o  

12 20 13 75 90 96 

8( 40ZR 
m Bydrogzaph s&n. 501502 + 201C a t  4 0 2  r i g h t  branch nc 2 

KK 2010 
XW SubBasin 201D 
m 
m ~ h .  clmrk un i t  nydrog=.ph i a  u.d f o r  tur h a i n .  
m Th. Nltur.1 t*u.. =.lation 1. u.d f o r  this basin. m 
m T h  of Ccnc-ntration f o r  this r u b h a i n  is b a a 4  a th. f o l l d n g :  
m h r a i n f a l l  .*.a1 r .dust ion f a s t o r  of  1.000 m 
X)I KXCESS E N N R L I .  W K S  EXCHWm IN 5-MIW1B INTBllVW 

5 10 15 20 25 30 35 40 15 50 55 60 65 70 15 80 86 90 
.25 .25 .25 .25 .25 .21 .01 .01 .01 . O 1  .O1 .01 .OO .00 .a0 .OO .00 .00 m 

m 7.- 0.898 dl.., s- 207 f- t~r i l . ,  ~ ( b  .U 
XI( 
BA 0.071 
IG 0.15 0.39 5.70 0.20 0.00 
UC 0.133 9.606 
IUL 0 3 5 8 12 20 43 75 
"A 100 

KK C502 
m ~ydrograph e c l b i ~ u  502P + 2.1~ a t  4 0 2  nC 2 

m wo-1 d e s h  c h . ~ . ~  rat. f r a  4 0 2  to ~ 5 0 3  
m Sours.: 200 Ss.1. napping 
as 9 I"m -1 
RC 0.050 0.015 0.050 2153.0 0.0163 
PX 1000.0 1010.0 1025.0 1095.0 1215.0 1295.0 1305.0 1325.0 
BY 1551.0 1553.0 1552.0 1550.0 1S19.8 1551.0 1552.0 1551.0 

a; 201s 
X1I Sub-Baain 2018 
m 
IM Th. Clark Unit Hydrograph i s  ur.d f o r  thin baain. 
IM Th. Natural t--ar.. r.lation i r  ua-d f o r  thi. h d n .  m 
m T h m  of Concentration f o r  t h i s  aub-basin i r  bas& a t h e  follcwin9: 
m rn r a in fa l l  .=..I r d u c t i o n  f a a m  of 1.000 m 
XH EXCESS W N F X L  BCEKDED I N  5-IIINUTZ INTERVALS 

APPKNDIX B 
100-year 21-hour stom WBC-1 Ovtput 

P l i s t ing  condition 





LINE 

LINE 

n 
IM Ih. Clark Unit Hydrograph is w.d for thin basin. m Ih. Natural th-.r.a "lati- i a  w.d far t h i s  h a i n .  a 

HPC-1 INW P m E  6 
I D  ....... l.......Z......~3...............10 

a 1h of CMS.ntr. t i~ for Ut i s  r u b h e i n  is h.4 a t h e  fell*: 
E An rainfall ar..l r d u s r i o n  fastor of 1.000 

a Uydrogr-pn didididi3ia a t  a05. Main flar sontimu. in th. riwt bran&. a Divertad flar is in t h e  left branoh. 
m D~OSL 
Dl 0 3 7 9 11 1 4  15 17 23 31 
D l  14 55 75 95 123 134 
W 0 3 7 9 11 12 12 13 11 11 
Dp 15 15 16 16 16 17 

XI: zazc 
Sub8asin 20ZC - 

kT4 Ih. Clark Unit llydrogrlph is u=.d fox t h i s  h r i n .  n 
m. 

Ih. N.twal ti..-.=.. .-.lation 1s tud for tNs hain. 

XI: C506 
III Hydmlraph c a b h  C505R 202C a t  C506 
HC 2 

IX 0506R 
a Hydrograph div-rsion a t  -06. -in flor continu.. i n  the r i g h t  branch. n D i i r t . d  f l w  is i n  t h e  1.ft branch. 
m 0506L 

a The Clark U n i t  Rydrogzaph is us.d for t h i e  h e i n .  
a rh. N.cu=.~ t h - a r e .  r.l.tia i. w d  for thi. h a i n .  a 
M Ti re  of Cons .n tn f ion  for C N a  i u b h s i n  is h a d  on th. follaring: 

"" An rainfall areal r . d u c t i a  fastoz of 1.000 



295 KK 2028 
296 XII SubB.ain 2021 
297 m 
298 m Th. Clark Unit Hydxcgrmph is w.d for this &=in. 
299 101 1h.Netur.l tb-er.. rwleticn is ur.6 for this hain. 
300 nl 
301 m T h  of CMs.ntraticn for CNS mb-&=in 18 L.r.d on th. follaring: 
302 m 1I1 x.inf.11 mra.1 r.dustion fs~tor of 1.000 
303 IM 
304 m EXCESS IUWRIILL VUUES KXUsDllD M 5-HUNTK I N T K R W  
305 XX 5 10 U 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
306 101 .25 .25 .24 .24 .21 .2l .01 .01 .01 .OO .OO .PO -00 .OO .OO .UO .OO .OO 
307 IM 
308 m 3- 0.732 d1.r. s- 270 f..tldl., ~b .lo 
309 XII 
310 BA 0.104 
311 Ili 0.- 0.39 5.70 0.22 0.30 

WC-1 INPUl P X E  8 

LINE 10 ....... 1. ...... 2. ...... 3 ....... 4.......5.......6.......7.......8.......9...... 10 

312 OC 0.346 0.322 
313 "A 0 3 5 8 12 20 43 75 90 96 
114 "A 100 

316 m R . a . N o i r  rout. a t  SOU. 
..7 a *  , -7- ,<,. 9 

324 KK DSOUL 
325 IM HVdroprrph div.rsion .t CS01. *in flar scntinwr in th. 1.ft brbrch. 
326 m uiwrt.d fl-in in th. brnnsh. 
327 m osoaa 
328 DI 0 6 9 16 22 28 38 51 58 70 
329 DI 84 100 122 149 183 216 227 
330 0 6 9 16 22 28 38 I7 52 56 
331 69 63 66 68 71 73 73 

332 KK 508507 
333 )a Noruldwpth chuul.1 rout. frcl fS08 to C507 
331 IM sours.: 200 ss.1. mepins 
111 n" 6 sr lY -1 

HPC-1 UPUT P X K  1 

ID. ...... 1 ....... Z....... 3 ....... 4 ....... 5. . .  .... 6 ....... 7.......8.......9...... 10 

KK 202r 
m sub-marin 2 0 2 ~  
m 
m ~h. ciark unit ~ydrograph is w.d for this hain. 
m 1h. ~.turaltinr.r.. r.l.tion is us.d for thin bmrin. 
m 
m I i u  of Unsentration for t u n  =ubb.iin ir h a d  on the follarinp: 
m h rainfall .reel redueti- fastor of 1.000 

File: KXlD0-21.OH1 
APPWDIX I 

100-y..r 24-hour Storm RPC-1 Ovtpvt 
Bxisriag Condition 



LINK 

M e  CI.rk Unit Hydrograph ia u m  f o r  thi. &rh. 
m rh. N.tur.1 ti"-.,.. r a l a t i rm ir lu.d f o r  rhi.  h s i n .  ta 
m l h  of  Cas.ntr.tion f o r  this .ubbui. is &am on M. Collar(nq: m 
Y* 

a r a i n f a l l  .-I r m u s t i a n  i a s t a r  of 1.000 

-- 
m rh. Clerk uni t  Xydrograph h US.~ f o r  t b i s  & a h .  
m 7h. N.tur.1 tiu-are. r - l a t i en  is urm for th in  h s i n .  m 
m Tirs  of Crmc.ntration for  W a  mub-hain 1. h m . d  a t h e  fol lar lw:  m h rmi.f.l  .r.al r . d u s t i a  I.=* of  1.000 m 
X)( KXCKSS QAINPALC 'JAW= BICBBDgD M S-IUmIK INIKRYAIS 

HXC-I XNEW 

w E.s.r*oic row. .t C511. 
Pa 1 XLSV 1535.2 
N 0.00 0.40 0.70 1.19 1.10 3.20 3.55 1.00 1.50 1.90 
N 5.10 5.80 6.30 6.80 7.20 7.70 8.13 
SK 1535.2 1537.0 1538.0 1510.0 1511.6 1511.8 1512.0 1512.2 1512.1 1512.6 
SK 1512.8 1543.0 1513.2 1513.1 1543.6 1513.8 1511.0 
SQ 0 t 2  88 ZOO 271 2116 325 393 191 621 
Q '90 1000 1211 1518 1835 2189 2S80 

XI 511512 
IM No-1 depth ch.nn.1 rmt. f r o l  all t o  a 1 2  
rn swrc.: 200 ss.1. napping 
RJ 2 e m  -I 
W 00.55 O.OL5 0.055 760.0 0.0112 
1U: 1000.0 1060.0 1070.0 1090.0 1110.0 1120.0 1180.0 1220.0 
F Y  1536.0 1534.2 1531.0 1532.0 1532.0 1531.0 1535.0 1536.0 

KK 2021 
m Suk-nerin 202: 
m 
m M. ClntkUnit  Hydrwaph i r  ir.d f o r  this &#in, 
m The HBC-1 t h - a r e .  ral.tio. i r  u.d f a r  t h b  basin. 
m 
m The of Mnsen txa t i a  f o r  Ulir  mb-hrh is b8.d on th. fol lar ing:  
m h, ~~riln.11 .=.a1 ..dusti.. r.sro. o f  1.000 
t% .-. 
KY EXCESS lUlNDlLL W E S  EXCIEDW IN 5-IUmIX I m E R W  
la 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
XH .25 .25 .24 .24 .21 .21 .01 .01 .01 .PO .OO .DO .DO .DO . D O  .OO .OO .OO m 
m 
ta 

Ir 0.217 miles. S- 122 f r t l r t l . .  Xb. .12 

File: BX100-Z1.0~1 

----- 
m Hydrograph =&in. 511512 + 2021 a t  a 1 2  m Inflo* t o  r.a.rvolr rovt. at a 1 2  
m This in  tha i n f l a r  to t h e  Stock rank at the end o f  Bahi. D r i u .  
HC 2 

m il.rervolr route a t  ulz [stock rank). 
RJ 1 KLW 1517.0 
SV 0.00 0.03 0.29 0.15 1.38 2.39 1.17 7.13 10.ap 12.20 
SV 12.70 13.36 11.10 15.10 16.20 17.00 17.90 
SB 1517.0 1518.0 1520.0 1522.0 1521.0 1526.0 1528.0 1530.0 1531.0 1531.6 
SK 1531.8 1532.0 1532.2 1532.1 1532.6 1532.8 1533.0 
sa D o o o 0 0 0 0 0 15 



10: DSlZL 
a Hydrqmph diu.rsion a t  -12. 
a ruin fla, srslrinuea in th. l e f t  brench h i r ) .  
IDI Div.rt.d ila, .nt.rs 8.hi. Drive l c h a ~ . l l  .M 0cnrh.a to C591. 
a Divert* f l r r  i a  in t h e  r i g h t  b r e d .  
m ~ s i z n  
D I  0 15 35 65 1 3  244 376 541 725 

F 0 0 4 10 49 112 190 289 395 . 
Not.: 512591 too .hoct t o  rout. 

. . . ' Bnd =.-in 202. S t a r t  Par in  103. . 
XX 20U 
IM S u b 0 u i n  203A 
a 
a m. Clark MitRyaro9cllph is ~..d f a  this barin. 
a me IM-1 t iu -are .  n l a t i a  i a  1u.d f o r  chi. banin. 
a 
KH Iiu of Ums.ntration fo r  thin sub-barin i n  b a s d  oa th. f o l l d n g :  
m am rainf-11 a r e a l  r d u c r i a  factor of 1.000 
rn 
a EXCISS w m m  wss EXCIWW M s-nmuxr INI- 
IM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 15 80 85 90 
IM .25 .25 .25 .25 .25 .24 . O l  . O l  . O 1  .01 .01 .01 .OO .DO .OO .OO .OO ,011 
a 
a I- 1.569 mil.r, S- 229 f..tlmil.. ~b .08 
a 
81 0.279 

0.14 0.37 5 . 7  0.21 t.20 
UC 0.471 0.l76 

mc-1 UIWT 

I D  ....... 1.......2.. ..... 3.. ..... 4 ....... S.......G....... 7. 

XX 513514 
a N-1 depth s h a w l  rout. f r m  Ul.3 t o  -14 
a Swrs.: 200 sc.1. ~lmpping 
P.¶ 7 e m  -1 
RC 0.050 0.045 0.050 8403.0 0.0210 
U 1000.0 1010.0 1035.0 1080.0 1100.0 1120.0 1-5.0 1145.0 
UY 1780.0 1778.0 1110.0 1768.0 176.0 1770.0 1778.0 1780.0 

10: 2030 
Kt# Oub-Basin 203B 
a 
a xhe Clack Unit Hydrograph is ua.d f o r  thb basin. 
a Xh. mC-1 t iu -area  r.1-tia ir use for thia barin. 
a 
m r h  or C c m o d r b i o n  for  this r u b b a s i n  is b a s e  o th. 
a m r a i n f a l l  a rea l  r . d u s t i a  hotor of  1.000 
XII 
XLI KXCSSS W N E A U  YIWM EXCSB0Q IN 5-mWXE I N I K R W  
a 5 10 15 20 25 30 35 40 45 50 55 60 65 70 76 80 85 90 
a .25 .25 .25 .25 .25 .Z5 . O 1  . O 1  . O 1  . O 1  . O 1  . O 1  .00 .a0 .00 .OO .OO .OO 
a 
a 1.- 0.484 mil-. s- 236 f..t/ltl.. Xb . l o  
rn 
81 0.044 
IS 0.11 0.37 5.70 0.21 5.00 
UC 0.288 0.306 

KK 203C 
SubBesin 203C 

rn 
XII The Clark Unit Hydzograph i r  us.d for this barin. 
a ~ h .  HE-1 t iu -are .  r.~.rion is u..d f o r  *hi. b i n .  
a 
rn Ti.. of k c a n t r a t i o n  fox t h i s  sub-barin is b a s d  cm t h e  fol lar ing:  
a .UI r.inf.11 a rea l  r d u c t i o n  fmctor of 1.000 
n 
X% UCSSS IUINFALL VIUISS SKWDED I N  5-llIWTE I M S I I W  
a 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
a .26 .25 .25 .25 .25 .25 . O 1  .01 .01 . O l  .01 . O l  .OD .OO .OO .OO .OO .OO 

HEC-1 INPUT 

AePEWlX s 
100-year 24-hour S t o m  IIIC-1 Output 

s x i n t i n s  Condition 



. . 
' * Not.: 514515 too ahort t~ m e .  . 

540 IJ. 203D 
541 XI( Svb-Bash 2030 
542 II! 
543 an m. nark  u n i t  ~ydrograph i e  w e d  fo r  chi. h a i n .  544 an ~ h .  u.tur.1 ti..-ar.. r.l.Uon 1. us.d f a  w &=in. 
545 an 
546 an th. of CMs.ntz.tion fm d h i .  a u b h a i n  is WS.d a rh. iollarin9: 547 an .In r.lnf.11 .r..1 r . d u s e i a  f.Cto. Of 1.000 
548 W4 
549 n acsss IUINFU WKS M S - M ~ K  m1- 
550 KA 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO $5 90 
551 XI( .I5 .25 .25 .25 .24 21 .01 . D l  .01 .01 .01 .OO . D O  .OO .OO .OO .OO . D O  552 XW 
553 m L- 1.025 miles. s- 252 f..t/mil., 1Q- . lo  
554 an 

563 M 515517 
564 n Rm.1 d.pM sh-m.1 rat. f- CS15 to -17 
565 n s a z o e :  200 seal. n . d n q  
566 ICS 
567 

9 m -1 
RC 0.050 0.045 0.060 3340.0 0.0186 

568 
569 

RX 1000.0 1D20.0 1045.0 1065.0 1085.0 1125.0 1135.0 1145.0 
RY 1708.0 1'04.0 l702.O 1698.0 1698.0 1700.0 1745.0 1710.0 

570 XK 203s 
571 SubBwin 2031 
512 li)( 
5'13 an The Clark Unit Hydrograph is m e d  fo r  hsi.. 
574 an Th. Natur.1 t i r - a = a  =.lation in ru.d tor thir k i n .  575 an 
576 m TrU of Consentration for thi. n u b h a i n  is h a d  a t h e  fol lar ing:  577 an h r a i n f e l l  ar..l redust icn fac to r  of 1.000 
578 XII 
579 IOT P~CSSS A I M F ~  ws 01cas-s~ M % - m m ~  INTXW 
580 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
581 
182 

an .26 .26 .26 .26 .26 .26 r02 .02 .O2 .02 .OP .01 .00 .00 .OO -00 .00 . O O  - 

590 KK C517R 
591 HYdZDgraph d i n e  515517 + 203s at CSl? r i g h t  brbnch 
592 HC 2 

593 203P 
594 E4 Sub-Basin 2038 
595 an 
595 an Tlu C1.rkUnic Hydrograph i r  w e d  for t h i s  k i n ,  
597 XW The Natural t i r rar . .  r . l m t i a ,  is w e d  for  t h i s  herin. 
598 II 

Pile: KX100-24.0H1 

time of Cmc.ntration tor t h i s  a u b h e r i n  ir brad on tlu € v l l M n g ;  
.In r a i n f a l l  arB.1 z e d u s r i a  f ac to r  of 1.000 

EXCESS R I I N F U  W W  BXCS6DBD IN 5-mWTE W S R W  
5 10 15 20 25 30 35 40 46 50 55 60 65 70 75 80 85 90 

.25 .15 .25 .25 .24 .24 .01 .01 . D l  .01 .01 .00 .PO .00 .00 .OQ .OO .00 m 

APPBDIX  P 
100-yeax 24-hour St- WC-1 &tpvt 

Existing Condition 



LINE 

XI 516517 
a NO-i depth T~.M.I fr- -16 to -17 
a sours.: 2ao ssd. napping 
M 11 FLcu -1 
UC 0.065 0.045 0.055 6720.0 0.0213 
RX 1000.0 1015.0 1020.0 1040.0 1080.0 1095.0 1100.0 1125.0 
RY 1724.0 1718.0 1716.0 1714.0 1711.0 1716.0 1718.0 1721.0 

a 
a Tho Clark Unit Hydrograph is us& f m  tNr hrln. 
a Tho Naturalthe-ex.. r.l.tirn i n  u s 4  fo r  t h i ~  h s i n  
a 
10( T l u  of C o n c a r r a t f a  f o r  t h i a  aubh.r ln i r  h a . d  cn the  follartng: 
a An *.infall are.1 r.duction I a b o t  bf 1.000 
m 

XI -1.11 
Hydrograph oolbine 516517 t 2030 at -17 l e f t  branch 

HC 2 

XI  517518 
Xhl N o m l  depth ch.M.1 rout. f r a  C517 Co -18 
XII Sourc.: XEC-2 Groom J.sricn: IS 3.522 
nc II I,TY -3 

IOC 203H 
XII SubBasin 20311 
a 
XI( The Clark Unit Hydrograph i r  u.d for Zhfr &in. 
a T ~ . N . ~ w L ~  rlu-.... r.~.ti.m is u.d for t h i s  h s i n .  
m 
a Ti.. of Ccnsmntraticn f o r  t h i s  a u b h n i n  i a  hs.d on th. follartxq: 
a M r a i n f a l l  ar.d r d u o r i a  t a b o r  of 1.000 
m" 

XI 518519 
P3l N o m l  d-pth cham.1 cat. f r o l  -18 to -19 
M Sarrc.: HE-2 C r a r  S a c r i a :  8S 3.012 
M 3 P M  -1 
PC 0.090 0.050 0.085 1796.0 0.0217 
IUL 9851.4 0084.7 9955.8 9983.5 10028.9 10036.3 10057.6 10087.9 
Y 1586.3 1569.6 1568.4 1565.8 1565.1 1566.0 1575.0 1589.3 

.-. 
m ma Clerk u n i t  ~ydrogrnph is ur.d for t h i s  h s i n .  
n4  Th. HBC-1 t h r a r . .  r - l a t i a ,  is u r d  fo r  t h i s  barin. 
m 
XIT T l u  of Concmntraeicn fo r  t h i r  a u b h r i n  i s  h r . d  cn the  foll&g: 
rn M r a i n f a l l  a rea l  r d u s t i m  f.0te.r of 1.000 
a 

APPnmIX I 
100-year 24-hour Stom HHC-I (Ntplt 

BIir t lng condition 





LINK 

LINE 

. . 
-21 is the total  f l w  i n  mc.lmr. Wash at th. St* m e r y  . 
End 8.rin 203. start  8.ah 201 . 

a: 2 o u  
a Sub-Sash 201A 
a 
m ma currunit ~ydrwraph ia  u.d fez thin Maim. 
W =he Naturnl th-.r.a relmtirm 1. w.d for this Msin.  
m 
a T h  of Ccmsantratia for t N s  nubbarin i a  h a d  a the Collaring: 

HXC-1 INPUT P M X  19 

la 2045 
a J u b B . . i n  2018 
a 
IW ~ h .  =lark unit nydrogrlph i n  w*1 for thi. &sin. 
m rh. ~ . tur . l  rim.-.=.. r.1ati.m i. ur.d tor t ~ s  h r i n .  
RII 
m T h  or W t r a r i a  for thia rub-hrin 1. hsrl on the falariog: 
m ~ r.inr.ll .=..l ..durria f.sror o f  1.000 
xn 
m B[CKSS IIUMILL w x s  SXCBWPD M S-WIM~~E INTBBIR~~ 
a 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
xs! .25 .25 .25 .2l .21 .21 .O1 .O1 .01 .01 .OO .00 .00 .OD .OO .00 .00 .00 
m 
a ~r 0.775 nil.., P 128 C ~ ~ Z I I I ~ . .  - .lo - 

~~ ~ 

HKC-1 INPUT PNiX 20 

ID ....... I . . .  .... 2.......3.......1.......5.......6.. ..... 7.... ... 8.......9......10 
KK C5230 
m 1Ua.rvoir rout. at -23. 
B.5 1 X L W  1650.3 
N 0.00 0.01 0.2 0.7 2.23 5 2.80 3.10 3.20 3.10 
N 1 .  1.00 1.30 1.60 1.90 5.20 5.50 
SX 1650.3 16hZ.O 1654.0 1656.0 1650.0 16511.2 16511.4 1658.6 1658.7 165Q.8 
SB 1659.0 1659.2 1659.4 1659.6 1659.8 1660.0 1660.2 

0 22 78 111 209 2 1  220 221 226 232 
239 219 208 381 529 726 960 ? 

KK 523521 
a None1 d-pth channel rout. frcli -23 Co -21 



811 IM Sours.~ WBC-2 Cra.* section: u 2.072 
845 a n i a  is f l o ~  in rountain ui~is slva. a s h  is rout4 to 0 4 8  
846 M 
847 

1 r u y  -1 
RC 0.080 0.050 0.075 1732.0 0.0177 

818 IX 9827.8 9925.9 9978.5 10000.0 10020.8 10041.9 10110.6 10151.9 
849 RY 1639.8 1635.7 1631.3 1629.9 1630.2 1631.8 1633.5 1636.7 

LINE 

LINK 

m 201C 
a SubB..in 201C 
nl 
a me Clark unit ~yarograph is ur.d for this &sin. 
rn ma HEc-1 tiu-.r.. r.1-tion is w.d 2- this hob. 
IM 
IM T h  of Concmtratios for t N r  sub-basin is h a 4  rm th. follaring: 
a An raisfall areal =.duecia factor of 1.000 m 
a ~ C I S S  BAINEWL WPS EXCXWW M ~-HXWTI INTSW 
X1( 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .26 .16 .26 .26 .26 .02 .02 .02 .O2 .02 .02 .Q1 .01 .01 .01 .01.01 
a 
a rr 0.800 milea. c 142 fwthil.. m- .09 
a 
BA 0.077 
W 0.11 0.36 5.70 0.20 25.40 
VC 0.288 0.193 

nm-I M r n  Ps5E 'l 

10 ....... 1..~....2.......3~~~~~~~4.......5....~..6~~~~~~~7.......8.......9......10 
K 021  
a w r w - p h  solbin. ~ 2 ~ 5 2 1  + 2 0 1 ~  .c -24 
KC 2 

Nm.1 dash sh.rul.1 =cut. Ira a2 1  to CS25 
XII Sours.: Hm-2 Cross S.rtiw: U 1.898 
M I P u s  -I 
RC 0.OW 0.035 0.060 1015.0 0.0211 
OX 9823.1 9873.0 9960.0 9986.1 10008.3 10049.7 10070.0 10078.1 
Y 6 9  1616.7 1616.3 1609.2 1609.0 1616.4 1616.8 1617.3 

KK 204D 
a Sub-Basin ZOID 
m 
a Th. Clark Unit Hydrograph 1. -4 far this &#in. 
a 71,. uzhn th-ar.a r.1.ric.n ia ua.d for this &.in. m 
nl Tim. Of c-.nt..tion far tN. iub-hsin is &..d 0" th. follaring: 
a an r.infall areal rrduction fact= of 1.00o 
a 
m EXCESS auw~u, WKS sxclww IN ~-IIINUTE INTERW 

5 10 16 20 25 30 35 40 15 50 55 60 65 70 75 80 85 90 
a .28 .2a -27 .27 .27 .27 .03 .03 .03 .03 .03 .O3 .01 .01 .01 -01 .01 .01 
IM 
a ~r 0.345 mil.., S- 96 fnt~mil., a- .06 
a 
Ba 0.04. 
IE 0.10 0.3 5.70 0.18 40.20 
UC 0.238 0.190 
UI 0 5 16 30 65 17 81 90 94 91 
UA 100 

HIC-1 INPUT PffiK 22 

D....... 1.......2.......1.......4.......5.......6.......7.......8.......9......10 

- 
m The CLark Unit Hydregnph is we I* thia hsin. 
a 
101 

Th. Urhn tiu-arw r.l.tia 1. w.d for this hain. 
... 
m T h  of C-mrratia for this aubbaain ii h a d  on rh. follarfng: 
a an rainfall ars-1 x.dusria factoz or 1.000 
a 
131 EXCESS WNOlill W E S  EXCEEDID IN 5 - W T E  INTERMIS 
IQI 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .27 .27 .2I -27 .03 .03 .03 .03 .03 .03 .O1 .01 .01 .O1 .01 .O1 - 
IM 
m. 

W 0.508 miles. 5- 108 fe.tlmil.. Xb. .06 

APPBIDIX E 
100-year 21-hour Storm 8KC-1 hlrpvr 

Existing condition 



LINE 

958 
957 

LINK 

X X  2018 
m OubU.#in ZOII 
m 
m ?ha n a ~ k  u n i t  Xydrogrlph is ru.d f o r  this h n i n .  
m me u r h n  riu-.r.. r.l.tion is ul.d f o r  this b i n .  
m 
m rim of ~s .ou . r i a  t o r  this .u&hmin i. h a 4  .T, th. tolladn(l; 
m I Y ~  ~.inf.n.r..~ &ti- f.stor of 1.000 

LOT 
m Ir 0.195 dl-, S- 135 f ~ t l d l . .  U- .O3 
m 

. . C521 1. th. t o t a l  flm i n  a l i e n t .  warh a t  the Study Dundar). . . 
End Basin 201. S t a r t  8a.h 105 

m 
LOT m. mark  u n i t  ~ydrogrnph is w.d f o r  this h s i n .  
m th.~.tur.l tim.-.r.. r.htion is "n.d for th is  h a i n .  
LOT 
IM T h o f  Mc.ntr.tim f o r  thin . u b h n h  .a b.s.d a th. fol lar ing:  
m ~n r a i n f a l l  arn.1 r.ducrion factor  of 1.000 
m 

X X  ZmB 
m s"b-main 2058 
LOT 
m me c ia rk  u n i t  ~ydrograph is w.d fo r  t h i s  h a i n .  
IOI Th. N.fur.1 tiu-ar.. ..l.tion i. "a.d t o r  thi. hri.. 
LOT 
LOT Tim. of Ccns.ntration for this r u b b . a i n  is h 0 . d  on th. fol lc l ing:  
m I Y ~  r.inf.11 .r..l r.duction f.sre= 01 1.000 
m 
m UCESS RAINPALL YILUS~ EXC~WOD IN 5-111wm INTERVALS 

5 10 15 20 25 30 15 10 15 SO 55 60 65 70 75 80 85 90 
M .25 .25 .25 .25 .21 .21 .02 .02 .02 .02 .02 .02 .01 .Of .01 . O 1  .01 . O 1  
m 

"KC-1 1NEUT 

ID.... ... 1.. ..... 2 ....... 3. ...... I .  ...... 5 ....... 6.......7.......8.......9...... 10 

XII L- 0.759 1tl.s. S- 373 f..t/lil., Ibr .1& 
XII 
BA 0.211 
10 0.25 0.35 1.35 4 35.00 
uc o.ns 0.212 

M P m I x  x 
100-par  21-harr S t o n  WPC-1 h l tpv t  

Ul i r t ing  Condition 



LINE 

LINE 

Flls: 8x100-2I.Mll 

XX 205C 
KW SubBaSin 205C 
m 
IM % Clark U n i t  Rydrogr-ph i. w.d for  t h i a  h a i n .  
m rho ~mtur.1 ti..-.... =.lation is w d  for this h s i n .  
m 
m T i m  of W=.ntration for th ia  subhsin i a  b.aW a th. follarin9: 
m An r a i n f a l l  .r..l rWustioa factor of 1.000 
EM 

KK 2050 
W4 Pub-Buin 205D 
m 
m me mazk un i t  nydr*r.ph i. -4 for th i s  mi,,. 
m ?he Natural t i r - a r e .  r.l.tion is u e d  for t h i r  hsin.  
m 
n, r ime of Concentration for thia sub-hrin is h a M  on t h e  follaring: 
m An ra in fa l l  a rea l  r.dustion fastor of 1.000 
m 

X X  285s 
XI( Sub-Barin 2058 
yn 
m me n a r k  unit  Hydrograph is u.d for t h i s  h r i n .  
m The Natur.1 tiu-ar.. r s la t ion  i s  used for th ia  h r i n .  
KW 

T h  of Concantration for  Chir r u b h a i n  i a  -red on th. f o l l d n g :  
m .,, An ra in fa l l  .re.l r d u s t i o n  f.ctor of 1.000 

HEC-1 INPUT PlGB 26 

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



XI( 4 3 0  
la H@rcqraph cabin. -29 + R30R .C 4 3 0  
HC 2 

KK 2051 
a Sub-Barin 2 m 1  
a 
a ?ha Clark Unit Hydrograph i s  w.d for this b s i n .  
a Ib. Natural tb.r.. r d a f i o n  is w.d f a r  t h I a  barin. 
a 
a * of --.tion for thI. ."b-b..in is b . d  on th. fol lar inq:  
a ~n r.inf-11 .r..~ =.duoti- f.st.3~ of 1.000 
((* 

a 
a 0.786 dl.., s- 326 f..c/dl., ~ t -  .I( 
.?. 

XI 531532 
a N-1 d v t h  charnel rout. from U 3 l  t o  a 3 2  
101 sourc.: Hydroleg li.ld IUc-.i...ns. 
BS 4 e m  -1 
RC 0.060 0.065 0.060 3391.0 0.0161 
BX 1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068.0 1092.0 
?Y 98.8 93.8 89.1 86.1 86.5 89.1 91.0 97.6 

HKC-1 IIiEUT PAGE 27 

10.......1.. ..... 2.......3.......1.......5.......6.. ..... 7.......8.......9......10 
#X 2050 
a sttb-erain rose 
101 
101 The C l a r k U n i t  Hydzqraph is rued f o r  t h b  b r i m .  
a The N.eu.1 th-.IU r.l.tion i a  w.d f o r  thin baoin. 
a 
XII T l u  df Mnc.nrr.tia f o r  this s u b b a r i n  in b a s e  M th. fallaring: 
a An r a i n f a l l  are.1 r . d u s t i a  factor  of  1.000 
101 
a BXCBSS IUUNIAU MU~BS BXCBWBD IN S-MIW ~ B R I R I J  
a 5 10 15 20 25 30 35 10 45 50 55 60 65 70 75 80 85 90 
a .25 .25 .21 .21 .21 .2I .OZ .02 .02 .02 .02 .02 .01 .01 .01 . O I  .01 .01 
a 
a 0.924 dl.., s- 338 f..r/d~.. ~ t -  .13 
.?. 

XX 205s 
101 sub-Bsaln 205X 
n 
n ?he clark un i t  nydrograph i~ for this &=in. 
n  he ~ l t u r . 1  r h - a x * .  ..lation is w e d  for  r h i r  basin. 
a 
101 Ifu of Cacentr.tiM f o r  t N r  sub-barin is b r e d  cn t h e  follaring: 
a M r.infa1l are.1 reduorim fac to r  of  1.000 
IOI ... 
n BXCBSS -FALL WBS KXCKKDBD IN S - P I ~ B  ~ E P Y ~ ~ J  
a 5 l o  15 20 2s 30 35 10 1s so 55 so 6s 70 75 ao 8s so 
a .25 .25 .21 .21 .21 .21 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 
m 
a L- 1.161 .ilea, s- 325 f..r/rtl., ~ t -  .13 - 

HEC-1 INPUT PAGE 2 8  

HKC-I. Page 15 



1173 KI 2051 
1174 )?L SubBarin 2051 
1175 101 
1176 101 The Cla rkun i t  IIydrqlr.ph i. ua.d f o r  this M s h .  
1177 m a. ~a tu r .1  th- . re .  r e l a t ion  ia u a d  f o r  thin -in. 
1178 IM 
1179 101 TW of ms.ntrmtion f o r  t ~ r  subbin is brr.d a a. collaring: 
1180 101 u r a i n f a l l  a r r l  r .dus r io .  f ac to r  of 1.000 
1181 XW 
1182 101 XXCESS RUNFALL VAWm XXCSWPI M 5-- ImE&w,s 
1183 x)( 5 10 15 20 25 30 35 40 1 5  50 55 60 65 70 75 80 85 90 
1181 XL( .25 .25 .21 .24 .24 .21 .0i  .01 . O 1  . O 1  . O l  .01 .01 .01 .@I .01 .PI . O 1  
1185 101 
1186 101 Ir 1.18' mil.,, S- 326 f"t./ril., Xb- .ll 
1187 101 

1196 KI 533531 
1197 m  no^.^ depth sh.rm.1 rout. f r o l  a 3 3  to CSM 
1198 101 Sours.: Hydrolopy Oield Uc-aismns. 
1199 IS 9 e m  -1 
1200 UC 0.060 0.046 0.060 7115.0 0.0141 
1201 RX 1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0 
1202 t Y  97.8 93.7 94.7 90.8 89.9 92.1 91.0 96.8 

WC-I MWl FG8 r s  

LINE 10.......1 ....... 2.......3.......1.......5.......6.......7.......8.......9......10 

Fils: KXlQO-21.0H1 

m 
a rh. c h r k  un i t  ny&q~.ph 13 u.d for this h a i n .  
a 1he ~ a t u n l  t h - a r e .  r e l a t i o n  i n  rum f o r  this &sin. 

205% 
m Sub-Barin 2051 
101 
la The Clark Unit Hydrograph is w.d for  this h a i n .  
m The N.tur.1 t h - a r e a  r- la t ion i r  ua.d f o r  this -sin. 
m 
XH T h  of m c s n c r a t i c n  f o r  t h i s  anb-basin i a  h a . d  a th. f o l l d n g r  
m ?a r.lnf.11 e r r 1  r d u c t f s l  f.ctor of 1.000 



LINE 

HKC-I MPUI 

I11.......1.......2.......3.......1.......5.......6.......7.......8.......9......10 

N-1 d.pth sh.m.1 rat. f r ~ l  CS3l to CS35 
a Sours.: Hydrology 8i.u m~lroi.sm.. 

ar 2osL 
YII Sub-Basin 205L 
LC. .-. 
a m. Clark unit sydrqrapb is u..d f a  this -=in. 
a me ~arural th-.re. relat ion is ua.d for  thin h a i n .  
a 
a r h  of con.anr..tia for tN* sub-brin is hs.d cn the f o u ~ i n g :  
a M r r i in fd l  .real ..dustio. f.stor of 1.000 
a 
a EXCESS RAINFALL WES U ~ ( C P ~  IU S - ~ M T ~ K  n n n ( ~ t 9  

5 10 15 20 25 30 35 10 I5 50 55 60 6s 70 75 80 85 90 
YIL .21 .21 .23 .23 .U -23 .OO .OO .00 .OO .OO .00 .00 .OO .OO .DO .PO .00 
a 
a I- o.'lol mil... S- 281 f"r/lil., ~ b -  .09 
a 
aa 0 . l l S  

YX 535536 
ID( No-1 depth ch.m.1 rout. f r m  5 3 5  ~ 1 1  5 3 6  

S w s . :  HPC-2 CrD.. Soation: HI 3.275 
ill 8 F W  -1 
RC 0.015 0.050 0.075 2975.0 0.0236 
RX 9852.8 9811.5 9957.1 10000.0 10015.6 10052.4 1Oll2.1 10183.6 
Y 1P11.6 1901.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6 

XI 205W 
Yn Sub-Barin 20511 
a 
a mm clark Unit nyl~~qr.ph L. u a e  for a s  h a i n .  
a ?h. RE-I tLa.n. r.l.ric+~ is u.d for t h i s  ha in .  
m 

T h  of Conc.ntratia for t h i s  rub-bin i. h..d a M e  fo l lwhg:  
a M rainfall areal r.ducthn fastor  of 1.000 
a 
IM U C B S S  RAINFALL W s S  EXCBBOPD IN 5-XINUIE INTERv119 
a 5 10 15 20 25 30 35 10 I5 50 55 60 65 10 75 30 85 90 

.26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .OP .02 .01 .01 .01 .01 .01 .01 
Kn 
KII L- 0.839 dl.,, J- 230 f"Umi1.. I(b .06 
a 

a( 205U 
m sub-~ar in  205W 
a 
a mm Clark Unit Ilydrqfaph is us.d for t N e  hsin. 
a ~h. RPC-1 t t r r a r s a  r.l.tira is w.d for thia bairn. 
a 
kl4 T h  of conc.ntration for t N s  r u b b a i n  1. h a d  on the f o l l a n q :  
m M rainfal l  rra.1 rmdustia fastor of 1.000 
a 
m ucrss IUMFLL WES ncrmm IN s ~ l ~ r n r a  wrznvlls 
m 5 lo 15 20 25 30 35 lo 15 so 55 60 6s 70 1s 80 as 90 
XI( .25 .25 .25 .25 .ZI .21 .01 .O1 .01 .01 .01 .OO .OO .OO .OO .OO .OO .PO 
a 
a L- 1.181 m i l e r ,  s- 21s f-t~mil. ,  ~ b -  .lo 
a 
Ba 0.156 
10 0.15 0.39 5.10 0.2 0.80 
UC 0.150 0.503 

APem1x K 
100-yaw 21-hou Stom HXC-1 Output 

6xiatinq ~ a n d i t i a  



1397 

Oils: 6x100-21.0~1 

kx c53m 
m Ur.rvoir rout. a t  a 3 6  l h  361. 
IJ 1 S W  1852.1 
SV 0.00 14.11 35.94 67.64 108.61 158.07 218.14 276.00 280.00 289.00 
SV 298.02 308.00 311.00 327.00 337.00 316.95 358.00 371.00 
SB 1852.1 1866.0 18?0.0 1871.0 1818.0 1882.0 1886.0 1889.0 1889.2 1889.6 
SB 1890.0 1890.4 1890.8 1891.2 1891.6 1892.0 1892.1 1893.0 
SQ 0 108 168 211 215 276 301 320 338 317 
so 356 459 6 995 1108 1905 2177 3119 382s 5009 
S I  1852.1 1858.0 1862.0 1866.0 1870.0 1874.0 1818.0 1882.0 1886.0 1889.0 
SS 1889.2 1889.6 1890.0 1890.1 1890.8 1891.2 1e91.6 1892.0 1892.4 1893.0 

F 0.17 

Xli 536537 
m N o w 1  d-pth sh.rm.1 rout. Irm a 3 6  t o  a 3 7  
m Sours.: HKC-2 Cr-a S-tioat 81 2.729 
a4 4 F U U  -1 
IIC 0.075 0.050 0.075 1180.0 0.0209 
RX 9900.0 9912.0 9941.3 9979.3 10025.0 10044.5 10051.0 10060.0 
Y 1846.5 1815.1 1843.1 1831.3 1133.6 1810.5 1843.3 1843.' 

- 
m rh. Clerk Unit Hydrograph ir u.d for this -sin. 
M 
w 

ma urbw time.=.. r.1.ti.a is ua.d f o r  th in  h a i n .  -. 
m rim 0s Cons.nti.tion for  ehir r u b h ~ k  is h a d  a t b  Collaring: 
m In r a in fa l l  .=.a1 rrlusria faotor of  1.000 m 

m 537538 
E l l  Narr.1 d.&h channel rout. f r m  c537 t o  -38 
1111 SCurs.: HBC-2 Cross S.ctim: RI 2.493 
n3 3 IUY -1 

nX 2068 
m SubBaain 2068 
n 
n ma Clark un i t  Hydrogtaph 5. M for a s  h a i n .  
n ma u r h n  t j m - a r u  r . l a t i a  is u s 4  for t h i s  h a i n .  
m 
m 1in. of Concentration fo r  this r u b h s i n  i a  h a d  on the  follaring: 
m An r a in fa l l  .r..l =.duction f.ctor of 1.000 m 
m EXCESS IUIN~ALL YIUIIS ~ ~ c s w w  m 5 - m r a  INTEPW 
XII 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
1(1( .28 .27 .21 .27 .27 .27 .O3 .03 .03 .03 .03 .03 .01 .01 .01 .01 . O 1  .01 
1BT 
m ..,. L- 0.570 dl*.. S- 139 f"t/dl., xk- .O3 



LINX 

. 
m hs.rv6ir rout. .t a 3 8 .  . ...', ..... 

a: nosc 
3 1 B e . h  206C 

m 
m rh. c i a rk  unit ~ r o g r a p b  i r  lud t o r  this b..in. 
m th. RXC-1 t h - . r u  r.l.tio. i a  w.d f o r  thb h s i n .  
m 
m Iiu 01 Mc.nt..tim f o r  tbi. *ubb.airr 1. 9.s.d a the f o l l M n g :  
m An . l i"flll  .=..I r w u s t i o .  f.ctor 1.000 

- 
1M L- 0.127 mil... S- 138 f"r1lil.. Is- .07 

XI 0 4 0 1  
m Hydrograph s-in. 538510 + 206C at 0 1 0  r i g h t  branch 
"C 2 

m 
m ~ h .  c i r r k  u n i t  ~ y d r o g n a p h  is w d  f o r  tm k i n .  
101 Ih. Urhn th -are .  r - la t ioo is ww f o r  this tmrin. 
m 
m r i u  of c a c s n t r a u o n  t o r  tun .ubb.sin i. b a d  a t h e  f o l l d n g :  
Xn An rr.inf.11 .r..l roduct ia  f.ctor o f  1.000 
m 
m LXCESS ~UINFALI. MLUW XCIP,~  IN s-)(DIVRL WTKUVILS 
XW 5 10 15 20 25 30 35 1 0  1 5  50 55 60 65 70 75 80 65 90 
X)I .28 .28 .28 .Z8 .21 .27 .03 .03 .03 .03 .03 .03 .01 . O 1  .01 .01 . O 1  . O 1  
m 
E Ir 0.531 ri1.r. S- 236 t u U r i l . ,  Is- .01 

XI 539510 
K4 "-1 dapth ch.m.1 rout. f r ~  0 3 9  t o  5 1 0  
m 3ourc.: 200 sc.1. ,,.Wing 
D* % r,m -3 

a( 2068 
m subnas in  2068 
m 
m ~ h .  c ~ a r k  u n i t  ~ y d r q e . ~ h  is w d  f o .  this h s i n .  
KI( Ih. REC-1 ti.c.re. t.l.tia is usd f o r  t h i a  h r i n .  
m 
m Tim. of cons.nrr.tion f o r  tun ,ubb.sin i r  9.r.d cn th. fol lar ing:  
m h r.inf.11 .=..I ~ d u s t i a  f.stez of 1.000 
rM 

P i l e :  SX.100-24.OH1 
APPDrnlX a 

1 0 0 - p a r  24-hour St- HPC-1 h r tgv t  
xx i r t ing  C o n d i t i a  



LINK 

1551 

File: EX100-24.OH1 

C51O ir th. end of 1C.=p*- Wmsh and th. stert  of Balbol wash . 
Noryl depth sh.m.1 rout. fr- -10 to N l l  

m sours.: HIC-2 crwa srrion: BI 1.615 
la 11 r u n  -1 
RC 0.065 0.035 0.065 1207.0 0.0204 

9960.8 9968.0 9975.1 9975.7 9993.2 10018.2 10297.5 10343.9 
RY 1725.2 1721.8 1 7 8 4  1116.2 1716.1 1 1 1  1719.8 1730.5 

m - I  MPUT 

31) ....... 1.......2-......3..~~...1 ....... 5 ....... 6.......7.. ..... 8 ....... 9 ...... 10 
a: 20- 

SubB.ain 2061 
a 
m rhe Clack Unit Hydrogrnph in .u.d for this -sin. n th. HPC-1 tiu-uu r-lati- is uaM foy CNS basin. m 
KU T h  of Conc*nll.tion for this aubhrin i. h a d  on the follarlng; n 
rn 

h rainfall ar..l =.duction fastor of 1.000 

- . . . . . . 
m No-1 depth shanm.1 rout. frcr 0 4 1  to 0 1 8  
XI( S0UrC.i XBC-2 Crwa Section: BI 0.905 
us 1 r m  -1 
RC 0.060 0.045 0.060 1138.0 0.0316 
DX 9761.7 9936.7 9955.2 9986.9 9994.7 10039.2 10065.3 10066.0 
RY 1647.1 1611.1 1638.1 1637.3 1636.2 1637.5 1652.9 1653.0 

KK 2060 
m Sub-Basin 2060 
m 
la The Clark Unit Hydrograph 1. u.d for this hain. n ~h. mC-1 ti.r.r.a r.lmtion is u.d for t N r  hain. n 
n riu of Cmc.ntratia for this sub-hain ia hr.d m th. tol~&g: 
n h rainf.11 areal r.dustion fastor of 1.000 m 
n BXCESS  ILL wgl ncamar IN 5 - n ~ m z  ~ I R W  n 5 lo 1% ro 2s 30 $5 40 16 so 55 60 6s 70 75 no 8s 90 
n .z5 .x .zs .25 .25 .ox .OI .ox .ol .ol .ol .oo .oo .oo .oo .no .oo 
n 
n I.- 0.950 milas, s- 132 frtl~l., l(b .a9 
n 
WA 0.089 
V )  1 0.35 5.20 0.23 12.50 
UC 0.463 0.597 

HIC-I INPUT P-B 37 

ID ....... 1 ....... 2 ....... 3 ....... 1 ....... 5 ....... 6. ..... ~7~~~~~~~~ ....... 9 ......lo 
KK BBS23R 
n P..tdev. pr.viowly d1v.rr.d h~drograph at a 2 3  in the right brench. 
OR D523R 

64 ----N-I depth Charnel rout. f r a  0 2 3  to C518 
m sour-: 200 ss.1. upping 
va I e m  -1 
RC 0.040 0.018 0.040 2680.0 0.0183 
ilX 1000.0 1019.0 1090.0 1130.0 ll70.0 1171.2 1181.2 1196.2 
R 1616.0 1645.0 1643.8 1644.7 1614.0 1644.1 1616.0 1618.0 



LINE 

File: KXlOO-24.OH1 

. . 
R18L is the t o t a l  f l a .  in n . b  Wash .ban sonfl-c. with Oxford Uaah . 

KK 206R 
m Bubnarin 206H 
m 
m Th. Clark Unit Hydrqr.#t ir w.d for this &sin. 
m TI" U r h n  rim.-.=.. r.1.tia i. ur.d for Chi. b..in. 
m 
m rim. of Ccao.ntr.tion f a r  taLI aubb.*in i, a th. f o l l h g :  
m ?a r.inf.11 areel r.hlstizm f.ctor of 1.000 - 

10( 542513 
m No-l depth shm.1 rout. f r o l  a 1 2  t o  a 1 3  
m Source: HXC-2 ~ r w r  s.stia: OX 0.931 
m 2 "ldy -1 

2061 
Sut-Badn 2061 

th. Clark Unir Hydrograph ir urod f o r  t h i s  h a i n .  
1.. HEC-1 tfu-ax.. r.l.tion ia ur.d fo r  this b.sIn. 

Ti.. of Ccac.ntration f o r  r N a  sub-hrin i a  b.& on t h e  fol l r r ing:  
?a rminf.11 .=.a1 r . d u s t i m  fac to r  o f  1.000 

xw m u &  
m Hydrwrnph div.rrion a t  a 1 3 .  *in f l a r  son t imns  In the l e f t  branch. 
m ~iv.rt.d f l a r  i a  i n  t h e  right branch. 
m ~ 5 4 3 a  
D l  0 38 15 50 65 05 97 122 111 162 
D l  191 350 395 432 I75 522 570 612 
DLI 0 38 15 50 65 85 97 122 111 162 

1991 350 395 125 160 500 510 575 

KK 543541 
m No-1 d-pth sh.nn.1 rout. f r o l  a 4 3  t o  -44 

SOYIS.: 200 56.1. Mapping r Hydrolorly l i d d  P.unn.trrans. 
R3 1 PLOV -1 
RC 00.00 0.018 0.010 597.0 0.0277 
IU( 100Q.O 1020.0 1015.0 1075.0 1105.0 1106.2 1116.2 1266.2 
RY 1720.0 1'718.0 1712.0 1712.3 1112.0 1712.1 1711.0 1720.0 

KK 206K 
m Subsas in  206K 
m 
m Th. C1.1k un i t  uydrograph i s  ur.d for t N s  usin. 
XLI t h e  UEC-1 t h - a r . .  r.l.tia is ur.d for  t h i r  hair, .  
m 
X11 I h  of Consentration f o r  t N r  r u b h a i n  id h n d  a th. f a l lwing :  
m An r.inf.11 .=.a1 r .dus t ion  f.sto. o r  1.000 
m 
m SXCESS RAINPALL VMIJXS GICPgDED I N  5-NlNWX DTrIRVW 

HW-1 IWPUI PMB 39 

ID.... ... 1. ...... 2 ....... 3.......1.......5.......6....... 7. ...... 8 ....... 9...... 10 

YII 5 10 15 20 25 30 35 40 15 SO 55 60 65 10 75 80 85 90 
.25 .25 .Z5 .25 .25 .24 .01 . O 1  .01 . D l  .01 .01 .OO .OO .OO .OO .OO .OO 

m 

WPB(DIX f 
10o-g..r 21-hwr S t o m  HEC-I m t p u t  

m i s t i n g  cmdiria 



kX 544545 
la No-1 depth s h a w l  *cat. irm a 4 4  to a 4 5  xa Paus*: 200 sc.1. )c.p*ing ' Xydrology Pi.16 n.C-i...nc. 
llS 3 Frau -1 
RC 0.010 0.018 0.040 985.0 0.0234 
IU 1000.0 1008.0 1018.0 1048.0 1078.0 1079.2 1089.2 1109.2 
RY 1690.0 1688.0 1686.0 1686.3 1686.0 6 8 . 4  1688.0 1689.0 

KK M45L 
m Rydrwn-ph d i n z s i a  a t  a 1 5 .  -in f l c v  continw, in th. l.ft m Div.rt.d f l a r  i n  i n  tho r i g h t  bn-. m usass 
DI 0 50 100 200 400 800 1600 3200 5000 

7 0 15 50 I00 264 400 800 1600 2500 

KK 2061 
101 SubBaain 2061 
KH 
KH The Clark Unit Hydcqraph is ur.d for this ksin. 
m th. nIC-1 tiu-arm. r.1.tio. i n  ur.d f o r  thim hein. 
XI1 
KH t h  of Mc.ntr.rion f o r  t h i s  subb..in is a th. fo l l adng :  
KH In r e in fa l l  ara.1 r d u s t i o n  i a s t o r  of  1.000 m 
KH ~xmss IUINPU w s s  gxepmm m I - M I N U ~  m t ~ p v L I s  
KH 5 10 15 20 25 30 35 40 45 50 55 60 611 70 75 80 85 90 
KH .26 .2S .25 .25 .25 .25 . e l  . o l  .ol .ol .o l  . o l  .oo .oo .oo .oo .oo .oo m 
aC Ir 0.546 dl.*, 8- 231 f"Vd1.. kz- .ll 

HEC-1 MWt PAGE 40 

I D  ....-.. 1 ....... 2 ....... 3 ....... I ....... 5 ....... 6 ....... 1 .......a ....... 9 ...... 10 

m 
M 0.060 
IA 0.14 0.39 5.80 0.21 11.70 
UC 0.325 0.327 

KK 516547 
m N-1 depth a h a ~ . l  *out. f r ~ l  -16 t o  a 4 7  m Sours.: 200 seal. mpping 
RS 2 Frau -1 
RF 0.040 0.018 0.040 749.0 0.0327 
IU 1000.0 1005.0 1011.0 1013.0 1029.0 1047.0 1052.0 1057.0 
RY 1666.0 1664.0 1662.0 1661.9 1662.4 1662.0 166 .0  1666.0 

KK B8543R 
m R.tri*v. pravi-ly div.rt.d hydrogr~ph at a 4 3  i n  th. r i g h t  bransh. 
on DJ13n 

m NO-1 depth C~.M.L rout. f r ~ .  a 1 3  t m  a 4 7  m source: HPC-2 cro.. s . e r i ~ :  ox 0.638 
RS 5 S K W  -1 
RC 0.075 0.040 0.050 2395.0 0.0278 
IU 9720.9 9769.0 9970.7 9985.5 10020.0 10038.1 10097.0 10102.0 
RY 1690.4 1681.2 1683.1 1676.2 1 6 7 7 .  1687.1 1687.4 1690.0 

kX 885151 
m R.trinr. v w i - l y  div.rt.d hydrograph a t  a 1 5  in th. r i g h t  hrv-r  
OR D545R 

KH N o r u l  depth shmm.1 rout. I r ~ l  a 1 5  t o  a 4 7  m s-5.: HPC-2 crw. setion: ox 0.512 
RS 3 e m  -1 
RC 0.075 0.040 0.050 1216.0 0.0259 
RX 9668.2 9778.1 9957.9 9986.0 10012.7 10043.6 10067.6 10163.4 
RY 1671.1 1674.1 673.3 1662.1 1662.2 1680.4 1680.9 1681.1 



k% 2065 
m sUb8.1in 2065 
MI 
m rh. clack Unit X w e q r a p b  1. w.d f o r  this h a i n .  
MI Th. U r h  th-8r.l r.lrziw (8 ur.d for  thi. brill. 
m 
a rim of C-.nuation f o r  t h i s  nut-barin i r  h 8 . d  on t h e  follarlng: 

IllC-1 INm Py.I I 1  

IOI 
IOI L- 0.502 .11... S- 214 fe.tl.11.. Kt- .03 
XM 

-. 
IM th. C l a d  Unit U w o g n a e  i. w d  for t h i s  h e i n .  
MI tho Urhn  the-.". r a la t ion  1s um.d fox t h i s  basin. 
XW 
MI Tim. -Jf CMc.ntr.tio" for  Mi. .ubh.i" 1. b.l.d on Zh. ro11Qing: 
YII An ra in fa l l  ira.1 r.hrctirn factor  or 1.000 

XX C548R 
MI Rydqraph =&in. 511518 + 2OfX a t  C548 r igh t  branch 

fC 2 . 
" CSl8R ia  th. t e a l  f l o r i n  O l f d  -ah .ban sonflu.ns. v i r h  mlbo.  Weah 
+ .  

XX 20Ql 
m s"b-B..in 20w 
m 
m Th. Clerk Unit nydrograpb i s  lu.d for  t h i s  &sin. 
a ?he u r h n  ti..-.r.. r.l.tion i. us* for th in  hrin. 
m 
m T l u  of Cms.ntr.tion tor chis aub-hsin ir h#.d a tb. follouing: 
E? An r.inf.ll.r..l . . d u s t i a  f .~tor  of 1.000 
im 
MI mass RUNFALL W~S IICIWW IN 5-n1me INTIIVIIS 

.hDPPmlX I 
100-y.ar 21-hour Storm HEC-1 Output 

~ a t i n r i  Condition 



. . 
+ C5491 is th. to ta l  f10* i. 8.- V.h abnn can-. x l t h  &hbzmkWanh . . . W Baain 206. S t a r t  Baain a07 . 

I792 KK 207A 
1793 kn Sub-Basin 207). 
1794 kn 
1795 101 Ih. Clark hit rryd.srt.m is lud for this bani.. 1796 nl m. N.tu~m1ti.c.r.a z.l.tim b ~ . d  for this hah. 
1797 kn 
1798 101 lh sf cms.ntz.tim f a r  th ia  =ubb.#in t. bud a M. rallarlng: 1793 101 

rM 
An r r i n f a l l  a r u l  ..dustfa factor of 1.000 

1800 

1815 kn Tho Clark Unit Hydrsr=.m is ua.d for this basin. 1816 101 Th. W.tur.ltiu-.r.. nlacim is ud for  rNs b.sin. 
1817 101 
I818 101 T i u  wf cmcentrati- tor chis  o u b b u i n  i s  h3.d a th. f o l l a r l n ~ :  1819 kn An '.hf.ll .=.el ..Qlctim i.ctor of 1.000 
1820 Y* 

XX 2071: 
kn Sub-Barin 2 0 7 ~  
101 
m Ih. Clark Unit Wydrwraph i r  w d  for t h i s  basin. 
kn m. N.tur.1 tim.-ar.. =.lation i r  u r d  for t h i .  b.ri.. 
mi 
101 fL.. of  Ccr%oo*t*.tr.t for Mi. .ub-b..in is h..d m th. f0llarlnp: 
kn - An r a i n f a l l  .ran1 ..dustion factor  of 1.000 

HPC-I, eag. 24 



XT 2070 
a I N ~ I I ~ S ~ ~  l o r n  
a 
a rh. c h r k  un i t  ilydrograph i s  u.d f o r  this h e i n .  
a m. x.tw.1 ti).=.. r d a e i o n  is u.d tor t h i s  b a s h .  
a ... 0. ... a ~h. conaconatntioa this subhuh i. b..d on f a l l ~ g :  
nl w ..infall .r..i ..dustion fas to r  of  1.000 

XT 551552 
a non.1 depth chm.1 rout. fror 0 5 1  t o  0 5 2  
a sourc.i 100 s a l e  I' CI mpping 
RF 6 IUT -1 
XC 0.050 0.045 0.050 4110.0 0.0528 
1U( 1000.0 1005.0 1018.0 1028.0 1038.0 1013.0 IOI8.0 1055.0 
RY a188.o 2181.0 2~80.0 m 6 . o  2176.0 z18o.o zia4.o 2188.0 

KX 20'8 
a Sub-Barin 2078 
a 
m ih. Clark Unit Hydrograph i s  w.d for tbir basin. 
a rn.~.t~r.l trw-sr.. r e l a t ion  i s  ud for t h i a  basin. 
a 
a rh. ot mo.nu.eim f o r  %hi. r u b b a a i n  is b.sa m th. fol ladng:  
a ~ Y I  ..inf.ll .r..~..du~rion f.etor 01 1.000 

EX 0s2R 
a nydrogc.ph sahin.  551552 + 207s .t 0 5 2  r i g h t  br-h 
RC 2 

KX a 5 2  
la Hydrograph sah ia .  052L + CS52R at 0 5 2  
XC 2 

a 
a me clark u n i t  ilydrognpph i s  w.d for  this basin. 
a ~ h .  NPC-I t w - a r u  r r l a t i o n  is u s e  f o r  this basin. 
a 
a Ii.. of concantrmtion f o r  t h i s  au&b.sin f a  b a a 4  on th. fol lcdng:  
IO( Am r.int.11 .r..1 . . dunr ia  2.stor of 1 . O D O  

RBC-I, P.'I. 25 



1946 IM 553556 
1947 NO-1 depth sh.m.1 rout. f rp .  C553 t o  a 3 6  1818 X x  Sou*=.: HE-2 Cr-a sctia: IS 6.118 
1919 RS I ex,, -1 
1950 RC 0.055 0.015 0.060 2393.0 0.0255 
1951 
1952 

FX 9904.1 9945.9 9371.0 9987.4 9991.9 10008.6 10027.0 10015.3 
RY 2004.2 2003.9 1991.7 1990.1 1987.9 19118.2 1997.5 2006.7 

1953 K 207G 
1954 S u b B r i n  201s 
19% m 
1956 m Ih. Clerk Unit Kydrqzaph is w d  f o r  t h i s  h a i n .  1951 m m. N.tux.1 rim.--*.. r o l a t i a  is ud f o r  this h r i n .  1958 X11 
1959 m I h  of C ~ o a t n t i o n  f o r  tbi. . u b h a i n  i a  bard M t h  follarlng: 1960 a A, r.inf.11 .=.a1 r d u s t i o a  r.=tor of 1.000 
1961 XII 
1962 EX EXCKSS RNURSLL VXLUm mCBXDW IN 5-MMJTB MIERVXA 
1963 5 10 15 20 25 30 35 10 1 5  50 55 60 66 70 75 80 85 90 mc-1 m 

IM 207" 
m SubBrcsln 207H 
m 

rh. c l l r k  un i t  Hydropr.eh in  w.d f o r  t h i s  basin. 
m rh. Natural tllu-az.. r - l a t i c n  is li.d f a r  this baain. 
XII 
la T i m  af M s . n t r a t i a  for thin r u b b u i n  ii h r d  a t h e  f o l l a r l q i  
a aa r a i n f a l l  .=.a1 rdustia f ac to r  of 1.000 m 
a U ~ S S  LL~ISLL VWP. namm IN 5-WI-8 m T x m  
XI( 5 10 15 20 25 30 33 10 45 50 55 60 66 70 75 80 85 90 
m .25 .25 .25 .25 .21 .24 .02 .02 .02 .02 .02 .02 .01 . O l  .01 .01 . O 1  . O 1  
m 
XII fr 1.041 dl.*, 3- 371 f" t /dle ,  M. .ll 
XII 
BA 0.121 
Ili 0.2s 0.35 1.35 0.10 35.00 
UC 0.112 0.507 
UA 0 3 5 8 12 20 I 75 90 96 
UA 100 

IM 2011 
)51 SubBaain 2071 
m 
a Tha Clark Unit Hydrogrsph ii I U . ~  f o r  this h a i n .  m Ih. Natural timrarma =.lation i a  ur.d f o r  th ia  h s i n .  m 
m Tim. of Concentration f o r  th is  r u b h a i n  is h m d  a t h e  follarlng: a h r a i n f a l l  a r e a l  r d u s t i c s  f.stor of  1.000 

HEC-1 ZNPW PN.28 I 8  

ID --..... 1 ....... 2 ....... 3 ....... -10 

n 
XI( PXCPJS MNRSLL -IS KXCZODXD M 3 - U I W R  I N T X R Y W  
Yn 5 10 15 20 25 30 35 10 15 50 55 60 I 10 75 80 85 90 
X11 .25 .25 .25 .25 .Z1 .2l .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 
a 
XII fr 0.810 dl.=, 9- 320 f"tl111.. m- .15 
XII 
BI 0.073 

r i l e :  SX100-21.0~1 



XT 207J 
IM Sub-Banin 207J 
xn 
a m. Clark Unit Bydrograph i r  w d  for thia h e i n .  
m rh. m-1 tiu.r.a r e l a t i a  is wad for  t h i a  banin. 
m 
m r i u  of Cmccotranton for this iubhsin h h o d  a the fo l la lng:  
IQT A" r.inf.11 .*.a1 ..d-ion f.stor of 1.000 
a 
a IXCES.9 RAINWALL VAUW It4 54UNUTK INTPRKN3 
a 5 10 1 5  20 25 30 35 40 45 50 55  60 65 70 75 80 85 90 

.26 .25 .25 .25 .25 .2I .02 .02 .02 .02 .02 .02 . O 1  .01 -01 .01 .O1 .01 
a 
a L- 0.?1& dl.=, s- 248 f..t~dl., .13 
a 
M 0.093 
10 0.22 0.33 1 .1  0.39 37.00 
UC 0.396 0.392 

XI( 2071 
IQT subsar in  207K 
a 
a Tha Clnrk Unit Hydroprmph is u r d  for t h i s  h a i n .  
a m. HEC-i r iu-area  r . la t ia  ia  w.d for  this basin. 
a 
a Iiu of Con..ntr.tia for t h i s  muD-bmsh is b a s d  a the  fo l la lng:  
m A" =.infall rra.1 r d u c t i a  factor of 1.000 

rr 2011 
a Sub-Barin 2071 
a 
m The Clark Unit Xydropraph i. u a d  for t h i s  basin. 
a The Urban th.-.r.a r.l.tia is w d  for t h i s  hn in .  
a 
a Iiu of Fcnc.ntrmtion for  t h i r  r u b h e i n  il h s d  rn th. fo l la lop:  
1(11 A" r.int.11 .reel r d u s t i a  factor of 1.000 



. . . -51 1. tha  t o t a l  f l a .  in LIhbrooL X..h dwr t r -  of G o l h  mgl. B1M. 
' a t  fir. .ration . . 

... 
4 NO-1 depth 56.m.1 IOU*.   ELI CIS7 to CIS0 
4 Sours.: BE-2 SUU-X LS 5.251 
)?i 1 w -1 
RC 0.055 0.015 0.060 2652.0 0.0212 

9662.0 9965.0 9967.0 10000.0 10072.0 10095.0 101a.O 10175.0 
Y 1890.0 1805.9 1881.0 1878.0 1880.0 1886.0 1880.0 1890.0 

xx ram 
a sub-nasin 20'111 
la 
KM The Clark Unit Uydydrograpll is w.d fo r  this h r i n .  
a Th. RPC-1 UICar.. r - la t ion i a  u r d  for this h a i n .  
X11 
XI1 T h  of CCN;.allbicn f o r  this rub-&sin is W.d a t h e  fo1larir.g: 
a 22, r.inf.11 .r..l ..dustion f.sfor of 1.000 
a 
XII EICKSS PAINPALL MIillS EICKEDKD W 5-UWJZl INTXPXBU 
IM 5 10 15 20 25 30 35 40 15 50 55 60 65 70 75 80 85 90 
IM .25 .25 .25 .25 .25 .25 .01 .01 .01 .01 . O l  .01 .OD .OO .OO .OO .OO -00 
a 
4 0.636 miles, S- 295 i..Vdl., Xb . lo 
IM 
BA 0.116 
IE 0.15 0.10 6.00 0.19 1.50 
UC 0.308 0.238 

XX 558560 
IM Nerr.1 depth shm.1 rout. f r c l  -58 to a 6 0  
4 S - u :  MC-2 Cross S u t f a :  LS 1.839 
n., 3 PIIY -1 
EC 0.055 0.045 0.060 1986.0 0.0185 
EX 9177.0 9897.0 9933.1 9970.6 10012.2 10063.1 10121.6 10201.9 
RY 1810.3 1037.3 1036.3 1821.3 1822.7 1820.5 1827.7 1882.7 

XX ZOIO 
IM Sub-Bsrin 2070 
a 

the Clark Unit Uydrwrmph 1. ua.d f w t h i r  h a i n .  
a The Natur.1 tiu-.=.a =.lation is ua.d f o r  th in  h a i n .  a 
a T h  of cmc*ntraticn f o r  this s u b & a i n  i a  & a d  cn th. fol laNlg:  
a an r a in fa l l  a rea l  r d u s t i c n  factor of 1.000 
kn 
a BXCPSS WUPILL WES mmmm m s-xr~ulz m m a w  
a 5 10 15 20 25 30 35 10 15 50 55 60 65 70 15 80 85 90 
XII .25 .25 .25 .25 .25 .21 .01 . O 1  .PI . O 1  . O 1  .01 .OO . O D  .00 .OO .00 .OO 
a 
a I.- 0.641 milea, s- 275 f w t l d l . .  ~b .09 
a 
8 1  0.131 
US 0.17 0.38 5.60 0.23 9.20 
UC 0.304 0.221 
M 0 J 5 8 12 20 43 -- 
UA 100 

M 20% 
kn SubBarin 207" 
a 
a The Clark Unit Hydrograph 1. u a d  for t h i s  &sin. 
a The HEC-1 t h - . r e .  =.latiom 1s u s 4  for t N a  baain. 
IM 
4 Tb. Of COnO.Xltr&ti~ f o r  Mi*  a u b - h s i n  in  h& a th. f O l l d n g :  

1M &n r a in fa l l  .=.a1 ..duction fastor of 1.OQO 





.. 

51f L- 0.626 111.3. S- 366 f..tldl., lib .11 

$X 561563 
a Normal a p t h  sh.nn.1 mut. f r o .  -61 t o  -61 
101 source: l o o  scale  1' CI mppirq 
M 3 EIOW -1 
RC 0.050 0.015 0.050 1336.0 0.0856 
RX 1000.0 1004.0 1009.0 1019.0 1037.0 1045.0 1060.0 1075.0 P 2280.0 2276.0 2212.0 2268.0 2268.0 2272.0 2211.0 2276.0 

m 208s 
101 Svt-Barin 2Om 
101 
101 rh. c l a d  Unit Hydzograph is ud fox this h s i n .  
a rh. ~atur .1  t h - a m .  r.l.tia is asd for ~i i .  hrin. 
a 
rn r i u  of a c . n t r . t i o n  f o r  this subha in  is h e e d  a ~u f d i a i s r l :  
a M r a in fa l l  .*.a1 r d u s t i p l  f ls to ,  of  1.000 
rn 
a m ~ s s  RAINPALL Y I U ~ ~ S  BXCEMM M 3 - m ~  m m w  
XJI 5 10  15 20 25 SO 35 10 45 50 55 60 65 10 75 80 85 90 
XII .25 .25 .24 .24 .21 .24 .02 .02 .02 .a2 .02 .02 .01 .01 .01 .01 .01 .O1  
a 
a I- 0.491 .ilea, 8- 42s fe.t/ril., lib .16 
a 
UA 0.027 
Ui 0.25 0.35 1.35 0.12 35.00 
UC 0.342 0.499 
UA 0 3 5 B 12 20 43 75 90 96 p 100 

KK CSWR 
101 ilydrcqzaph sclbin. 561563 + 206a 1t -63 r i g h t  bc.nsh nc 2 

KK zoac 
a subs.rin zoac 
101 
IM The Clark Unit Bydrcqraph is w d  for  t h h  hsin. 
101 
YY 

me Natural r h - a r e .  rrl.tion i n  u s d  f o r  ulis mh. .-. 
rn Ti.. of Conc.ntr.tim for this s u b h a i n  i r  based a t h e  to l lwing :  
Yn M r a i n f a l l  an.1 r d u s t i o n  fmstor of 1.000 

rn 
x" 

I- 0.639 11l.a. 9- 387 f..tlril., lib .IS 

Xil 562563 
IM No-1 depth ch.m.1 rout. fr- -62 t o  C563 
IM sourc.; l o o  ss.1. 1' c1 mpp* 
lls 5 P l m i  -1 
PC 0.050 0.045 0.050 3715.0 0.1106 
IIX 1000.0 1007.0 1012.0 1017.0 1022.0 1027.0 1011.0 
RY 2420.0 2116.0 2112.0 2411.8 2111.8 2112.0 2416.0 

KK 208D 
IM SubBasin 20110 
101 
rn rn. Clark Unit Wdrcgraph 1s  u r d  fo r  this h s i n .  
a 
w 

The n.tur.1 th-.=.a r.l.tia is u r d  f o r  t h i s  baain. -. 
a I h  of Cms.ntr.Ua for r h i a  aubb . s in  in h a d  a t h e  l o l l d n g :  
a a r.inlall.r..l r . d u o t i a  f ac to r  of 1.000 
m 
101 EXCESS RAINFLIRWU ==ID00 W S-HnWTB INTBRMIJ 

5 10 15 20 25 30 35 40 15 50 55 60 65 70 75 80 85 90 
101 .25 .IS 21 .24 .21 .21 .O2 .02 .02 .02 .02 .02 .01 .O1  .01 .a1 .OX .01 
IM 

A P P r n I X  I 
100-year .?(-hour storm HEC-1 ~ v t p u t  

Wia t ing  C a d i t i o n  



LINE 

XX C563L 
m nydrqirrph =&in. 562563 + 2080 .t 0 6 3  1.e branch 
HC 2 

XX 2081 
a( Sub-Baein 2081 
a 
m m. nark unit aydropr-e is ua.d f o r  this &sin. 
m r b  ~ ~ l t u a l  t iu-at* .  "latian is w.d for  this hesin. 
a 
m r i u  of Ccac.ntr.tia f o r  this .-in ia h..d a th. K o l l h g :  
m AD r.ini.11 .r..l t.dustioa f.stor of 1.000 
m 
m EXCESS -ALL wxs EXCXWW IN 5 - n m 1  ~ X R V N ~  
m s l o  15 20 25 30 3s 40 15 so 55 so 65 70 75 80 85 90 
m .25 .25 .21 .24 .21 .21 .02 .02 .02 .02 .02 .02 . O 1  .01 .O1 .O1 .01 . 0 1  

KK 0 6 4 R  
Hydrwraph =&in. 561564 + 2086 at U 6 1  r i g h t  branch 

KC 2 

XX 2081 
SubB.sin 2081 

IQI 
IQI The Clark Unit Hydrograph is u.d for  Chis W i n .  
IM rhe Natur.1 the-area r.l.tia, is ua.d for  tbir h a i n .  
IM 
la r i u  of csnuntretion for this s u b h a i n  i m  k..d a th. follarlng; 
m ~n =.ini.ll .=a1 r . d u c + i a  f.stor o f  1 . ~ 0 0  
a 
m nws nrmchw. WES acamw m rr-mmx ~rnxvma 
m 5 10 15 20 25 30 35 1 0  15 50 55 60 69 70 75 80 85 90 
m .U .25 .24 . 2 I  .21 .24 .02 .02 .82 .02 .02 .02 .01 .01  .01 .01 . a 1  .01 - 

XX 561565 
m Normal d.pth ch.m.1 rout. f r o l  0 6 4  f o  0 6 5  
m SoUrc.: HPC-2 Cross S n t i a :  BU 2.236 
me 7 *,m -3 

KK 2088 
Subsas in  2080 

m 
W Ih. Clark Unit w r q i r l p h  is w.d f o r  thi. basin. 
m rhs  HKC-1 ti..-are. ..lation is ur.d for t h i s  h s m .  
a 
m T h e  of k c m n t r a c i a  f o r  Chis . u b h r i n  is baa& M t h e  f o l l d n s :  



LINE 

File: PX100-21.081 

8( 20w 
MI Sub-Banin 2088 
m 
a RI. C1.r~ Uoit Rydlal.*ph is ur.d f o r  thia b e i n .  
m m. Il.tur-ltim-.". r.laUm is w d  for W b.ab .  
MI 

IIBC-1 m 
ID ....... 1.......2.......3.......(.......5.-.....6.......7.......8.......9......10 
kn Ti..  of CMr*ntratirm f o r  uria rub-hrin is b.sd on th. follDvinq: 
MI h r . lnf . l l . r r1  r.dusrios z.ctor of 1.000 
XII 
kn KXCBSS B L I N n L  W P S  OLCSWW M 54m&urX I N I E R W  
MI 5 10 15 20 25 30 35 I 0  I 5  50 55 60 65 70 75 80 85 00 
a .25 .25 .25 .25 .21 .21 .01 .01 .01 . D l  .01 .01 .oo .oo .oo .Po .OD .oo 
MI 

2 L- 0.632 mil-. S- 263 f..f/ril., Yb .12 

. . 
+ s t a r t  ho lu l .  wash . . 

MI 
m The ClarkUrdt Hydrogr&ph is -4 f o r  this b r i n .  

z Ih. Nmtur.1 th-.=.a r.l.tirm 1s -4 fo r  t h i s  b.slm. - 
MI I h  of Consmtration f o r  U l i a  .ubb.sin i r  h a d  on tb. follrrfng: 
a In ra in fa l l  .=.a1 A u c t i o n  fac to r  of 1.000 
MI 
MI EXCUSS W P L  W E  BXmWW IN6-t l~mmB DIIEWaw 
MI 5 10 IS 20 25 30 35 10 I 5  50 55 60 65 70 15 80 85 90 

.25 .25 .21 .21 .PI .21 .O2 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 
kn 
m L- 0.823 mil.=, S- 363 f-tlril., IOT .I1 
MI 
811 0.117 
Ili 0.25 0.35 1.35 0.12 35.00 
UC 0.396 0.384 
UA 0 3 5 8 12 20 13 75 90 96 
UA 100 

ItX ZOBJ 
YII Sub-Basin 2D8J 
IJ( .. 
la Ih. Clark Unit Mldrqtreph Is ur.d f o r  t h i s  D.sin. 
MI - Ih. Natur.1 th.r. .  r.l.tion i n  ur.d for t h i s  b.nin. 
A" 

a Ti.. of Cacantr.tion for  t u x  s u b h a i n  is b.r.d rm t h e  fo11Ping: 
a ~n r.inf.11 a rea l  r d u c r i o n  fac to r  of 1.000 

HBC-1 MATr PIGB 59 



LINK 

-. - - .- - 
a N-1 depth channel mt. f- a 6 6  to a 6 7  
a smre.: RIG2 R- s.ctioni L11 0.766 
n3 1 r m  -1 
RC 0.080 0.080 0.080 1163.0 0.0110 
OX 9925.3 9919.0 9965.1 9988.3 10000.0 10016.2 10029.5 10012.7 
IIY 2017.9 2043.7 2035.1 2033.3 2031.4 2033.0 2010.1 2047.2 

2081 
PubBasin 208K 

Th. Clark u p t t  ilydrwraph & w.d f o r  this hair.. 
me Natural t b a r . .  r e l a t i o n  i s  u r d  t o r  t h i s  k s i n .  

T L ~  of ~rms.nt. . t ia t o r  rNs .ubb.sin i s  h a d  a t h e  collaring: 
In r.int.11 .r..1 ..ductirm f.ctor of  1.000 

El 2081 
XW Su&8arin 208L 
a 
a The Clark Unit Hydropraph is u r d  f e  thi. &.in. 
a e.. ~.eur.l rim.-.=.. r.1.t~~ ia -.d ioz t h i s  h a i n .  
a 
a TLu of CMsenr ra r i a  f o r  t N r  r u b k a i n  L. hsd  on Uu follorhgi 
MI IY, r a i n f a l l  .r..l r d u s t i c p  fac to r  of 1.000 
a 
a m m s  BNNPALL WPS OIC.~.D IN ~ - W R W S %  INTKIM~S 
a 5 10 15 20 25 10 35 10 I 5  50 55 60 65 70 75 80 85 90 
KU .25 .25 .2l .21 .2l .23 .02 .02 .02 .02 .02 .02 .O1  . O 1  .01 .01 .01.01 
a 
a I.- 0.6.5~ ri1.s. S- 331 ht/dl.. ~b . lrr 

a( 567568 
a N-1 depth sheme1 rout. f x m  5 6 7  to a 6 8  
M Sours.: HIS2  Cross S.stion: M 0.129 
M 6 I- -1 
IIC 0.050 0.060 0.045 3650.0 0.03S9 
BX 9915.7 9958.1 9989.8 10000.0 10016.1 10028.1 10045.1 10059.8 
ICL 1912.1 1905.9 1899.0 1899.3 1898.9 1899.5 1907.1 1911.9 

KK 208M 
a SubBr*in 20811 
kn 
a Th. Clark u n i t  W r q r m p h  i n  urad I o r  tN* h a i n .  
a The natural  tima-.rr ..lation i a  u r d  f o r  t N a  h a i n .  
a 
a Ti.. of Concanrratton f o r  cNl a u b h r k  i r  b.sd on th. follarin*: 
a h r a in fa l l  ara.1 r d u c t i a  f a s t e r  of  1 . O V O  

l P S D m l X  i 
100-year 21-heur St- XPC-I Ovtpvt 

Xxirting C c o d i r i a  



2571 KK -681 
2572 m HYdrwr.Ph = M n .  567568 + 2 0 8 ~  a t  0 6 8  r i g h t  b r a d  2573 AC 2 

Pi le :  KX100-21.0W1 

KK 568573 
80-1 d e p t h  she-1 rout. f m  -68 t o  C573 

m Sour-: HK-2 -oar S d m r  BR 1.310 
Bs 3 lux -1 
RC 0.098 0.075 0.075 2067.0 0.0321 
RI 9921.8 9954.1 9968.9 8991.3 10000.0 10006.9 10025.2 10050.1 
RY 1843.8 1810.1 1835.1 1831.7 1832.7 1833.3 1 8 3 . 1  1851.0 

KK 208N 
ffl S u b B a s i n  208N 
m 
Dl m. Clark  Uni t  xybrwr.@ la v s d  f o r  tai. hi.. 
m Th. N.t"c.1 tiw-.xu r.1.tim la lvrl for w b i n .  m 
m rim. of cmc.ntr.tiEn I- t h i s  s"b-b..in la b.s.d en th. f011arl.g: m In r.inf.11 .r.al rdustim f a a t -  o f  1.000 
m 

K X ~ S  RNNPUL mw.s naww IN 5 l w v r n  
5 10 15 20 25 3 0  35 1 0  1 5  50 55  60 65 70 75 80 85 90 

m .27 .a7 .2r .z? .27 .26 .03 .o3 .03 .02 .02 .OZ .OI .OI . o i  .01 . o l  .a1 m 
m I.- 0.589 mil.=. s- 160 r"tlri1.. ~b .ll 
m 
BA 0.017 
U) 0.15 0.39 6.20 0.17 31.00 
UC 0.371 0.160 
UA 0 3 5 
UA 100 

8 1 2  20 3 75 90 96 

APC-1 D(DIPII P X X  62 

ID .....-- 1.......2.......3...(......0 

KK a 7 3 1  
4 Aydrqraph c a b i n .  568573 + 20BY at 0 7 3  l-ft brmnch 
BC 2 . . . C573L i a  the t o t a l  f f a r  i n  BrMol  m r h  uwtr- of th. 0cnflu.n~. uirn 
' ' 2rp.t. w.ah . . 
+ * S t a r t  2.p.t. w a ~ h  . . 
- 

The Clark U n i t  sydcograph i r  u;.d for thia h a l n .  
m 7h. N.tur.1 ch-a= . .  r - l a t l a  is u r d  f o r  this b i n .  
XII 
m T i r *  of Conc.bratim for +his rub-hi.  i~ h a d  a. rh. f o l l a r i n g :  
m In r a i n f a l l  ara.1 r.hrscion fastor of 1.000 
M 
m IXCBSS ~ U I M ~ L L  WPJ namm IN ~-mnrm mrnnMIs 
XII 5 10 1 5  20 25 30 3 5  1 0  1 5  5 0  55  SO 65 70 75 80 8 5  90 
Ci .25 .2S .25 .25 .25 .21 .02 .02 .O2 .02 .02 .02 .01 .01 .01 .01 .01 .01 
m 

KK 569570 
XII N-1 dapth ch.m.1 rat. f r m  -69 to 0 7 0  
XII Source: LIE-2 cross s.cticm: 0.193 
na 2 S U U  -1 
RC 0.050 0.035 0.055 1696.0 0.0101 

9965.3 9985.5 9998.1 10000.0 10010.5 10019.1 10038.5 10038.5 
PY 1 9 1 9 3  1912.3 1908.1 1907.8 1905.2 1908.1 1920.1 1920.1 

KX 208P 
m S u b B a a i n  208P 
m 
m The Clark  Uni t  Hydrqraph is u r d  f o r  thin h s l n .  
m 7h. e r u r a l t h - a r s .  r.1.tia is w d  foe t h i s  h a i n .  
XII 
DL Time of ccm.ntration f o r  this s u b h a i n  i a  h a d  m, t h e  fo l la r lnq:  

APPWIX K 
100-y..r 21-hour st- HPC-l m t p u t  

W r t i n g  C m d i t i a  
HPC-I, PSS. 31 



ID.......1.......2.......3.......1.......5.......6.......7.......8.. ..... 9.'. ... 10 
101 .26 .26 .26 .26 .26 .25 .02 .02 .02 .02 .01 .02 .Ol .01 .Ol .01 .01 .01 
m 
E? L- 0.171 mil.., S- 312 tmlmil., Ib .I2 

iX 2089 m subs.ain 2089 
m 
m rh. Clark unit Hydrograph is w d  far thb hain. 
m TP1. Naturll ti..-.-. r.l.ria f. w d  for thin hain. 
m 
m of cons.ntr.tion for this subhsin i. h a d  a the folldg: 
m AZ, ..infall .rml ndvctica ireor ef 1.000 
m 
IGI EXCESS FAINPALL YITUBS EXCBXDW IN 5-=I INTERVALS 
a 5 lo 15 20 2s 30 35 10 15 so 55 so 65 io 75 ao 8s 90 

.26 .26 .26 .2S .25 .25 .02 .OZ .02 .02 .OP .02 .O1 .Ol .O1 .01 .O1 .O1 
m 
XII L- 0.823 mil.., S- 321 f..f/mil.. Xb .13 
m 
81 0.094 

0.21 0.36 5.00 0.28 31.50 
UC 0.388 0.125 
U?. 0 3 5 8 12 20 I3 75 10 96 
m 100 

. NOTE 570572 1. too short to rout. . 
?X 208% 
m sub-8.ain 2081 
m 
XW Ih. Clark Unit Hydrograph f. w d  for thb &.in. 
IM The Natm.1 ti.C.~.. r.latian i. ud for thia hsin. 
m 
m T i r  of Ccnsn(r..tia f w  this subhria is hs.d a the  fdlaring: 
m A,, r.inr.11 .r..1 r.dueirm r.ctor Of 1.000 

RIC-1 INPUT 

LINP 

2688 
2689 
2690 
2691 
2692 
2693 
2691 
2695 
2696 
2697 
2698 
2699 

?X 571572 
m Normal depth s h a w l  &. f- -71 t6 -72 
m sourc.: 200 sc.1. n.~.ppinq 
IS 3 Plow -1 
RC 0.010 0.020 0.055 1319.0 0.0566 
P.X 1000.0 1020.0 1010.0 1090.0 1122.0 1125.0 1135.0 1110.0 
PY 1891.0 1893.0 1892.0 1891.0 1891.0 189z.o 1ew.o 1896.0 

KK 572573 
m Normal hpch  chaw.1 rout. f r a  -72 to a 7 3  
m sours.: WC-2 crors s.sti'u,: rn 0.112 
BS 2 e w  -I 
PC 0.050 0.035 0.055 1285.0 0.0335 
8: 9961.8 9976.8 9982.5 9987.0 10009.5 10011.3 10022.1 10028.3 
LY 1810.3 1832.1 1831.2 1829.5 1829.2 1830.6 1831.2 1835.6 



LINB 

2735 
2736 

LINK 

KK ZDBS 
SX Suh-B.*in 2085 
XI1 
1M Ih. Clark u n i t  Hydr*drogr.ph is w.d Cor this basin. 
m Ih. N a t u r . l t i u r . r r  r - l a t ion  is ur.d f o r  th ia  h s i n .  
XII 
m I l u  ot C o n s a t r a t i m  f o r  this rubb.sin is b.a.d cn t h e  f o l l d n g :  
XII An r.inC.11 sra.1 r.dustio. fastor of 1.000 
XY 

. . 
WE: 573577 1. t m  a ~ r t  to =an. . . 
C573 ia t he  t o t a l  f l a r  In Bri.to1 Wuh u p . t x . ~  of th. smf lwns .  . with m a r -  &ah 

m 
m rh. ciark un i t  nyarwxlrrph in -rt fo r th i .  hain. 
E Ih. NacUr.1 ti..-.r.. r.l.tiol i* ua.d f o r  t h i s  h s i n .  - 
m T i m  of Consa t ra t ion  for thin -basin i. h n . d  cm th. f o l l d n g :  
m Al, in.i"ff.1 .r..1 r.dus+ian 05 1.000 
r" 

m 
KI( Ih. Clark Unit Hydr*drogr.ph is ur.d fo r  this b a r k .  
m - Ih. Natural ths-ar.. = . l a r i a  is wrt for t h i s  &sin. 

APPWDIX I 
100-year 24-hauc Stom EM-l ~ u c p t  

Exist ing Condition 



KK 208V 
a SubBasin 208V 
a 
a rh. Clark unit xydrqrah is u.d ror this hrin. 
a m. ~.tur.l tiw-.r.. r.1.~- I. lu& for &a -sin. 
a 
a T i u  Of Cans.ntr.tion for this ."b--.in ia h.d on th. follarlng: 
a &, r.inf.11 .r..l r.dustisn f.sror of 1.000 
m 
a BICEPS W W I ~  WES u ~ - . I u ~ K  INTSWAU 
XLI 5 10 15 20 25 30 35 40 45 50 55 60 65 70 15 80 85 90 
XLI .27 .26 .26 .26 .26 .26 .02 .OZ .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 
m 
XII I.- 0.354 mile., S- 319 f-tldl.. Pr .12 
m 

XIC-1 INW7 PAGS 67 

ID... .... 1.......2.......3.......1.......5.......6.......7.......8.......9......10 

a 
a ~h. cierr unit ~ydrwraph i. w.d for this hzin. 
5? The Natuz.1 tiw-are. ..lation ir us& for thir hrin. 

. . 57e577 I. the total r i m  in ~ n t . r u n a  mesh just upstre- of tb. conflumce 
'I with Briarol Y.*h . . 

HPC-1 MPUI PWK 68 

ID. ...... 1.......2.......3.. ..... 4.......5.......6.......7.......8.......9......10 

. . . C577 ir the total flar in Bristol mash darurreu of the rafluenc. . with YEPf.zw. W h  . 
ar 517578 
a Xom.1 depth cham.1 rout. fr- -17 t o  a 7 8  
m sours.: HSC-2 crorr 8.crIa: BR 1.099 
Pa 1 e m  -1 
RC 0.055 0.045 0.055 1018.0 0.0147 
DX 9865.3 9956.6 9391.1 10010.2 10034.3 10063.4 10139.7 10201.) 

h O P e J w l K  I 
100-year 21-hour Stom HSC-1 Output 

Ud3ting Condition 



2862 P 11121.8 1810.8 1793.2 1792.5 1795.5 1796.1 1813.8 1822.8 

2863 KK 2081 
2861 IOL SubB.ain 2 0 8 ~  
2865 IM 
2866 IM rh. Clark Unit Hydrcqrwh 1. w.d for t N a  bin. 
2861 m ?ha n.tur.1 tU-.re. "lation 1. u r d  fa. rNr bin. 
2868 XI( 
2869 PX T U  of Casmtr.tirm for tNs mb-banin i a  0 a e d  an th. foiladng: 2870 m In r.int.11 .=.el redustian faatru. of 1.000 
2871 
2872 

4 
IXCPSS PAINPALL W I U  XXCPWlD IN 5-WINVTS 1NTxmx.s 

2873 m 5 10 15 20 25 30 35 I0 I 50 55 60 65 70 75 80 85 90 
2871 n .IS .26 .IS .zs . ~ s  .25 .02 .o2 .oz . o i  . o l  . o l  . o l  . o l  . o l  . o l  . o l  . o l  2875 Xn 
2876 m L- 0.117 milea, S- 225 fntlril., w . l o  
2877 4 
2878 0.075 
2879 W 0.17 0.38 5.60 0.23 23.90 
2880 UC 0.271 0.188 
2881 UA 0 3 5 8 la 20 I3  75 90 96 
2882 UA 100 

LINE 

2930 
2931 

. . C578I i. the t o t a l  t l a r i n  Bri.rslWaah up.tr.u of  Ou 11 . . 
HBC-1 

....... ...... ID ....... 1 ....... 2 ....... 3 I ....... 5 ....... 6 . .  ..... 1 ....... 8 s l o  ....... 
KK C5780 
4 m=.rvoir rout. at a 7 8  ( ~ u  11) .  
IU 1 IW 1779.2 
SV 0.00 16.38 31.30 53.65 81.39 126.17 138.00 143.00 147.00 154.17 
SY 161.00 167.00 171.00 181.00 187.13 191.00 202.00 205.00 
SB 1779.2 1791.0 1798.0 l w 2 . 0  1806.0 1810.0 1810.8 1811.2 1811.6 1812.0 
SK 1812.1 1812.8 1813.2 1813.6 1811.0 1811.1 1811.8 1015.0 
~a 0 131 181 221 251 283 305 3ZS 328 366 
SO 522 812 1191 1651 2176 2763 3106 1101 4855 5250 
SB 1779.2 1786.0 1790.0 1791.0 1798.0 1802.0 1806.0 1810.0 1810.8 1811.2 
SB 1811.6 1812.0 1812.1 1812.8 1815.2 1B13.6 1811.0 1814.4 1811.8 1815.0 
Rt 0.97 

KK 578587 
m ~ o m . 1  depth she-1 rat. f rrr  5 7 8  to 5 8 7  
10( Sours.: WPC-2 Crrua S . s t1a:  BI 0.6P7 
$3 1 r L m  -1 
RC 0.055 0.015 0.055 1628.0 0.0191 
RX 9926.1 9919.5 9960.1 9981.7 10000.0 1001l.1 10031.5 10049.1 
R 1763.0 1762.6 1761.8 1757.0 1757.1 1756.9 1761.4 1168.1 

KK 2lDs 
m 8eb-I.sIn 2lDB 
m 

Zhe Clark unit  Rydrqraph 1. u r d  for  thl. h a i n .  
m rh. HBC-1 tiu-at.. =.lati- i s  urr.d fru. t h i s  0 s i n .  
m 
m I h  of Fas.ntr.tion for thia .ub.b.sin i r  h a d  on UI. follarlng: 
a In r- infal l  are.1 r d u c t i a  f.cto. of 1.000 m 
4 IXClSS RAINPALL YIUfgS PILCPWW IN 5-KIWZX I l Z T ~ ~  

5 10 15 20 25 30 35 I0 15 50 55 60 65 70 75 80 85 90 
.26 2 5  .25 -25 .25 .25 .01 .O1 .O1 . O l  .01 .01 .OO . O O  .00 . D O  . O O  .08 m 

m I- 0.930 r i l e s ,  9- 251 f..t/dl., Xb . l o  
m 
M 0.107 
W 0.15 0.39 5.80 0.20 9.50 
UC 0.392 0.142 



kX 581595 
m H o r a l  ch.an.1 mt. f r o  5 8 7  t o  5 9 5  
M Sours.: HE52 Crw. S r t i - i  SR 0.533 
Rs 2 nw -1 
RC 0.055 0.015 0.055 1039.0 0.0173 
IUI 9971.2 9980.1 9983.6 9989.9 10009.9 10020.3 10028.8 10037.3 
RY 1745.2 1741.0 1712.8 1740.3 1 0 3  1142.4 1713.0 1713.6 

m 210C 
m sub9.rin 2lOC 
m 
IOI Ih. Clark Unit Kydrograeh i r  ru.d f o r  this k i n .  
m Ih. N.tur.1 &.rr r - l a t i a  i s  ru.d for  thim bmsin. 
m 
m r h  of ccnc.ntr.ria f o r  this subhsin is bm.4 rn th. follruing: 
m M r a i n f a l l  ar..l r . h l d o a  f a s t o r  of  1.000 
m 
m UNS WNPW YIWU ~ c s w m  M s-nm~na n m s w  
m 5 l o  15 ro 2s 30 35 40 16 50 55 60 6s 70 75 aa 8s 90 
IM .21 .21 .21 .24 .23 .U .SO .OO .OO .OO .OO .OO .OD .OO .OO .OO .OD .OO 
m 
m L- 0.637 mil... S- 198 f..Vmil., %Xm .09 

. . . C59SL ir th.tot.1 f l a r  in B r i r t o l  Y.,h uw*... of th. ccaf1u.W. . ' "ith lonrpont wash . . 

210D 
m sub-amrin 2 1 0 ~  
m 
m Ih. Clark un i t  Hydrmeph is ur.d f o r  t h i a  &sin. 
m The Natural th-.-a =.lati- i. ru.d f o r  this hmin. 
m 
m ILu of Cms.ntrrtion f o r  t h i a  nubbas in  is -4 on th. follaring: 
m An r a i n f e l l  a rea l  rmdusfion f.stoz of 1.000 

m 588590 
N e N 1  dapth sham.1 rout. f r o .  5 8 8  t a  -90 

Yn Seurce: HRC-2 earl S r t i c n r  LO--1 0.128 
RS 1 rrau -I 
RC 0.065 0.050 0.060 1117.0 0.0310 
RI 9931.7 9960.6 9981.9 10005.7 10019.1 10033.8 10151.6 10172.9 
RY 1839.3 1833.5 1825.9 1824.7 1825.9 1828.8 1832.9 1838.0 

m 210a 
m SubB.*i" 210s 
ml 
FJ3 The Clark U n i t  Hydrwraph ir us.d f o r  this bmsim. 
m Th. Natural tiu-.r.. r.lmtion 1. & f o r  this b a s h .  
m 
m Ti.. of Onuntr.tia f o r  this r u b h a i n  is h..d a th. follaring: 
m M r a i n f a l l  .*..l .d"sricm 2.stor of 1.000 



3015 LG 0.15 0.36 6.80 0.11 0.00 
3016 UC 0.300 0.317 
3017 UA 0 5 
3018 

3 
UA 100 

8 12 20 13 75 90 $6 

8.C-1 rn P M E  72 
LINK W ....... 1.......2.......3.......1.......5.......6.......7.......8.......9...... 10 

3019 K* C590L 
3020 
3021 

n ~ ~ d r ~ r a p h  cdln. 5E85PO + 2 x 0 ~  .t a 9 0  left br.=& 
HC 2 . . 
' S90L i3 tho total flCI in Icsi(pcnt shrh Left nrmnrh upat.." oi rh. . confl-c. xlrh m-t wash . 

* st.* Laupom i r h  . . 
3022 K* 2109 
302s n sub~.sln 2101 
3021 n 
3025 YJl The Clark Unit Hydrwraph ia w d  for this basin. 
3026 n Th. Natur.1 tiu-arm r.l.tioa is urf for thi. b i n .  
3027 DI 
3028 XW Ih of CMs.ntr.ticn f a  +hir .-.in is had on th. folladng: 
3029 101 a r.lnf.11 a r u l  r.dusr1.m fastor of 1.000 
3030 n 
3031 nl EXCKSS lUlWIALL VllUll IT.- IN 5-K MT8IMLS 
3032 5 10 15 20 25 30 35 10 45 50 55 60 65 70 75 80 85 90 
3033 Dl .25 .25 .25 2 5  2 1  .21 .02 .02 .02 .02 .02 .02 .Ol .Ol .Ol .Ol .Ol .Ol 
3031 XLL 
3035 XIL 
,"*a '." L- 0.668 dl.., S- 319 fwVril.. Xb .1J 

LINK 

KX 589590 
n NO-1 depth sh.m.1 rout. f- a n 9  to a 9 0  
?X Sourc.: HE02 Ccws S.sU=: I.0 0.813 
W 1 I r N  -1 

m 
n Th. Clark Unit Hydrograph Is ud for t N s  hrin. 
n Th. Natural t iu-a- .  =.lation is rud for thin &sin. n 
?X Tin. of Cmc.otr.tia for thi. rubbarin L. h a . d  an th. follaring: 
XI( a rainfall .*.a1 .-on fastor of 1.000 m 

+ . NOTE: 590593 ir t m  r h a  to r e .  . . 
n9On is ths total fla. in h-t wash up.tr.u of eh. caf1u.n~. 
Xith L a m C  Wash Left Branch . 

. ' C590 is th. total flo* la Lon-t Wash upatr- of the crrnfl~.~~~ ' ' longrrnt W3rh Plghr Branch . . 
' sratc ~onpont warh ~ g h r  . . 





* .  
a95 ir th. t e a l  f l a r  in B r i r t o l  wash jur~ d - s ~ . u  of tho 

* conf1u.n~. w i t h  m - t w a a b  . . 

2lOX 
SubBnoin 210K 

TI$. Clark Unit Wrogsaph is us.d fo r  tr& h a i n .  
Zh. Natural tiu-a=.. "l.ticn in  us.d for t h i s  basin. 

lir of D n c * n t r a c i a  f o r  t h i s  8 u b h s i n  i a  b.sd a rh. f o l l d n g :  
An r a i n f a l l  areal  r d u c d o n  fastor of 1.000 

n. 209L 
m SubB.rin 2011. 
m 
m Ih. Clark Unit Hydrograph ir u r d  fa r  thlr h a i n .  
m Yh. ~atur.lti..-a=.. r.l*tta i. us@ for t h ~ s  h a i n .  
m 
m ~ i u  of cons.ntr.tion r- this s u b h a i n  la h a d  on the fol iadng:  
m An ra in fa l l  ....I r d u c t i m  fas to r  of 1.000 
m 
Xn EXCESS RUNFLL WKS PXCIIDW 5-MINUIK IETERmU 

HEC-I I N W  P l G l 7 7  

WKC-1, Page 42 





XI a 8 l n  
Hydrograph s d h  580581 2090 at a 8 1  r i g h t  brbrbrh 

HC 2 

XI 209I 
XII S*U..in 209. 
m 
g Th. Clark Wait Xydrw-ph i r  u.d f o r  rhir -in. 

m. ~a tu r .1  t b a ~ . .  =.l.tia ir w.d f o r  th in  h a i n .  m 
T i r  of coat-ntration for  this sub--.in is hr.d o a t h .  fol lar lng:  

m r a in fa l l  .=.a1 r . d u e i a  f m ~ t a r  of  1.000 m 
m ax- R I I N . ~  vawm ncarDm m 5 - m r  mrsavru 
IQI 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 10 85 90 
M .25 .25 .25 .25 .24 .24 .OD .02 .02 .02 .OZ .02 .01 .01 .OX .01 .01 .01 
m 
m L- 1.018 dl.., a- 141 f n t ~ r t i . .  IB. .I& 
m 
BI 0.11e 
W 0.25 0.35 4.35 0.40 35.00 
UC 0.150 0.458 
IU 0 3 5 8 12 20 43 75 90 96 
UA 100 

m Zh.  Cl.rk Unit Hydrwaph is w m d  f a r  +his h a i n .  la Th. N.tur.1 +Am.-*=.. r.l.tion is ur.d f o r  ulii h a i n .  m 
m T h  of ccme.ntz.tio. f a r  th is  mt-b.sin L. h.4 a t h e  Zollordng: m 
m, 

M r a i n f a l l  a rea l  r d u c t i c p  f ac to r  of 1.000 

... 
HEC-1 WPUT RAGE 80 

10 ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
m L- 1.191 dl.., s- 3% fntlmi1.. ~ t -  .la 
m 
81 0.226 
Ilr 0.21 0.35 4.50 0.39 30.90 
UC 0.475 0.435 
UA 0 3 5 0 
UA loo 

12 20 43 75 90 

XI a 8 2 R  
X11 Hydrogr.ph corbin. 581582 + 209. a t  a 8 2  r i g h t  branch 
"C 2 

a: 2090 
XX Sub-8.Sin 2090 
m 
YII The Clark U n i t  Hydrograph is w.d I- this &sin. 
XII  he ~ e t u n l  t h  -a=.. z.l.tia is lu.d f o r  thin h n i n .  m 
m r h  of Cacent*.tion f o r  t h i a  sub-hsin is hs.d oa th. fol lplplg:  
m M r a i n f a l l  areal r eduor im fas to r  of 1.000 m 
m Uass - e m  vawm acawm IN 5 - n r ~ v l x  ~mlrvlu; 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
-25 .25 .23 .25 .24 .24 .02 .02 .02 .02 .02 .02 . O 1  .01 . O 1  .01 . D l  .PI 

41 
m fr 1.050 li1.s. s- 306 f..tldi.. ~ t -  .14 
m 
BA 0.201 
W 0.25 0.35 4.35 0.40 35.00 
UC 0.471 0.413 
UA o 3 5 8 12 20 13 75 on 
UI 100 

m No-1 depth chatm.1 rout. f r a  a 8 2  ro ~ 5 8 3  
m sours.: 100 sc.i. 4' CI nepping. 
PS 2 lLDU -1 



LINK 

File: EX100-21.OH1 

E 0.060 0.050 0.060 1725.0 0.0232 
PI. 960.0 1020.0 1035.0 1010.0 1050.0 1055.0 1065.0 1073.0 
UY 2021.0 2018.0 2016.0 2015.5 2015.5 2016.0 2020.0 2021.0 

H.01 INPUT 

....... ....... ... ...... ....... ID 1.......2.......3.......1.......5....... 6 7 E.... 9 10 

8( 209s 
a subn..in 20sn 
a 
a Th. Clark Unit Hydrcgraph 1. ua.d for t b i a  b..in. 
a m. ~atur.1 tiu-are. =.lati- ia uod for thi. b.&. 
a 
a ri u  of ~asulrrarion ~ l i .  subhain in h a d  - th. f o l l m g :  
a ~n ..inf.ll .r..l =.ductios f.cror ef 1.~00 

XX 0 8 3  
a xydydrcqraph s d i n .  582583 + POSH at a 8 3  
HC 2 

XX 583584 
a no-1 d.pth oh.m.1 rout. fzcr 0 8 3  M 0 8 1  
a sou.=.: XPC-2 e-. s.sticni a 1.664 
R¶ 5 FlDW -1 
RC 0.055 0.070 0.055 3107.0 0.0356 
PI. 9859.8 9910.3 S933.5 9995.6 10021.7 10051.0 10083.0 10127.8 
RY 1948.3 1941.2 1913.7 193Q.9 1932.1 1911.6 1937.3 1915.2 

K 2091 
a SubBarin 2091 
a 
a th. Clark Unit Hydrorjz~ph 1s Y..d for this basin. 
a rh. NLTU=.I th-are. relltios im lud for this hain. 
a 
a r i u  of cansmtratia for this subb.ain i. b...d a t b  follaring: 
a h rainfall ar..l r.dusti- f-stor ot 1.000 

. . 
+ Bnd B'ais 209. -join Baain 210 . . 

IS I0 lux -1 
C 0.065 0.050 0.065 3701.0 0.0261 
PI. 9902.1 9923.0 9938.7 9984.6 10019.3 10056.0 10091.7 10120.0 



L W X  

IIY 1839.1 1830.1 1826.6 1821.1 1821.9 1816.7 1828.5 1838.8 

M( 2lOL 
an sUbB.*in 2lOL 
an 
m ~ h .  Clark unit ~ydrograph ia  u r d  for this hsin. 
an Cv HE-1 tiu-arm. =.lation b u r d  f e z  this h d n .  
nl 
an r ru  or conc.nrr.tian for uS. sub-hein i z  h s d  a th. f o l l d g :  
m r.inf.11 .r..l r d u s t i o n  f-or of 1.000 m 
an Sxms IVJurxL lRURS .iCIImw UI 5-. I"rBPY1L.I 
nl 5 10 15 20 25 10 35 10 15 50 55 60 65 70 75 80 85 90 

.21 .21 .23 .23 .23 .23 .00 .OO .PO .OO .00 .OO .OO .OO .OD .OO .DO .OO 
an 
Xn I- 0.820 .ilea, C 251 f.OVri1.. KE- .09 
m 

HEC-1 m 
...... ....... ....... ....... ....... ....... ID ....... I....... 2 ....... 3 ....... 1 5 6 7 8 9 10 

81 0.137 
KG 0.18 0.37 5.20 0.28 0.00 
UC 0.358 0.313 

m N-1 dopth cheon.1 rout. I- 0 9 7  t o  C598 
m sour..: HPC-2 cr-s s n t i a :  a 0.328 
IS 7 FTau -1 
RC 0.065 0.050 0.065 2822.0 0.0252 
RX 9961.0 9961.9 9969.1 9986.3 10018.5 10082.6 10155.2 10278.8 
Y 1710.2 1710.2 1735.1 1731.6 1132.3 1737.1 1110.0 1740.8 

Th. Clark Unit Rydragraph i r  w d  for this hrin. 
m The ~atu.1 t i u a r e a  r*l.tion i n  wed for thia baain. m 

T i m  a t  Ccnc.ntz.tia for this zubhoin i a  h s d  ~n ch. follaring: 

LX M r.inf.11 ara.1 rrtust ica f a e m  of 1.000 

HXC-1 MAIT SAG8 81 

LUIE 10 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... lo 

3507 X X  210N 
3508 an Sub-Baain 2 1 0 ~  
3509 XW 
3510 m ~h. clarkunit  Hydrogrmph is u r d  for tN, ksin. 
3511 m The Natural tiu-ax.. r . l . t i a  is lud for this h r h .  
3512 Xn 
3513 an T h  of Cmcatration for thin mb-basin is b u d  a the folloring: 
3511 m In r.inf.11 ara.1 r d u s t i a  fastor o f  1.000 
3515 IM 
3516 XII DXCSSS BAlNPILL W P S  PXC.WED IN 5-xEWrK M T S P W  
3517 Dl 5 10 15 20 25 30 35 10 45 50 55 60 65 70 75 80 85 90 
3516 .23 .22 .22 .22 .22 .21 .01 .01 .O1 .O1 .Dl .01 .OO .OO .OO .OO .OO .DO 
3519 m 
3520 X11 I- 0.309 dl-, S- h 8  f.rtlril., .08 
3521 XII 
3522 81 0.019 
3523 KG 0.26 0.35 1.10 0.16 10.10 
3521 UC 0.233 0.161 
5525 U I  0 3 5 8 12 20 13 75 90 a 
3526 UA 100 

HIC-1, Page 16 



' R99I  is th. t o t a l  f l a r  In L.MrmL Wash uprt.r.u of  Dlll 1 

LINE 

Bile: 6X100-24.0111 

. xnd 8 a s h  210. S t a r t  m r i n  211 . . 
IIC 59sMl11 
m No-1 d w t h  c h . 1  rat. f ro .  c398 t o  C608 
XW S-0.: HE52 C r a m  S.stion: AS 3.621 
Ps 2 z m  -1 
E 0.055 0.015 0.025 1176.0 0.0118 
PJ 9675.1 9726.8 9929.0 9990.7 10005.9 10033.3 10061.3 10082.2 

HIC-1 INSUT Ph3K 85 

a: 2llK 
m s"b-Basin 2llK 
101 
a Th. Clark unit Wogr.ph 1. wed f a r  tbis -.In. 
a ~h.  REC-1 thnr.. ..I.u~ ir -a for tbi. bib. 
m 
m T h  of Ccnsentzat in  f a  th in  rubh.rIn ir band m th. folladnrl: 
m ul r a in fa l l  are.1 r.duetion fac to r  of 1.000 
m 
a EXCESS IUINFALL ~ h ~ 4  %aww IN S-HJ~UIS INIPRW 

5 10 15 20 25 30 35 40 1 5  50 55 60 65 70 75 80 85 90 
a .26 .26 .26 .26 .26 .25 .OZ .02 .O2 .02 .02 .02 .01 .O1 . O 1  .O1  .01 . O 1  
101 
101 L- 0.376 111.r. S- 157 f.otlmIl., Xb .08 
a 
sa 0.102 
IE 0.18 0.38 6.00 0.18 17.80 
UC 0.251 0.136 

2116 
s"b-B..i" 2110 

Zh. Cl-zk Unit Kydrogr.ph 1s Y s d  fDI this bash. 
m. urban tiu-*.a r.l.tia 1s urd f o r  a. bash.  

of CMc.ntr.tia f o r  tN. rub-bash 1' bard co t h e  follarlnq: 
ul r.inf.11 .=..I r.dust1.m tac to r  of  1.000 

KXCPSS RAINPALL VXWKS KXCBWW I N  5-KUW?P T M X W  
5 10 15 20 25 30 33 (0 15 50 55 60 65 70 7s  80 85 90 

.30 .30 .29 .29 .29 .29 .05 .05 .M .05 .05 .05 .03 .03 .03 .03 .03 .03 

L- 0.148 111-a, 9- 190 f..tlmIl., Kt- . O 1  

HKC-1 INWl 

ID. ...... 1. ...... 2.......3 ....... 1.......5.......6.......7.......8.......9......10 
a; 601606 
101 N-1 depth ch.m.1 rout. fr- C601 t o  C606 
a smrc.: 200 SC.I. %-in. 

a; 2111 
a Sub-Basin 2111 
101 
a m. c h r k  u n i t  nydrqraph ir u.d f a r  this baefn. 
a ?h. Nature1 the-art* r . l a t i a  is u s d  for t h i s  h a i n .  
101 

The of Cona.ntr.tico for this sub-basin is basd on th. follarlng: 
a h r a in fa l l  .r..l r .dust i rn  r.rtor of 1.000 
a 
a KXCKSS IUINIALL WKS UCKWW IN 5 - ~ h ~ ? 1 1  INIXIMUI 



LINK 

I(X 2llH 
kn Sub8arin 21111 
a 
a sh. Clark Unit Hldrwrapa 1. w.d for Mi. -sin. 
a She Natucml r.lmtia is lu.d for this h r i n .  
a 
a* Iiu of w m u . t i a  for thir subb..h is h a d  o. the f ~ l l a r l n ~ :  
rn In r.inf.11 .=.a1 =.dustfa factor of 1.000 
Ibl 

.- - - . - - 
a nea.rvoir rout. at C605. 
W 1 IGY 1722.5 
N 0.00 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.10 0.60 
SV 0.70 0.90 1.00 1.20 1.10 6 1.90 2.80 3.40 1.10 
SB 1722.5 1726.8 1727.0 1 7 2 7 2  17U.a 1727.6 1727.8 1728.0 1728.2 1728.1 
SE 1728.6 1 7 2  1729.0 1729.2 1729.4 1729.6 1730.0 1730.1 1730.1 1731.0 

0 5 10 20 13 63 73 78 85 
9: 96 101 105 109 113 l22 130 136 200 :'= 

XI  606607 
Noruld-pth eh-1 rout. frol C606 to C607 

a oourc.: 200 ss.1. mwhg 
W 2 mml -1 
RC 0.020 0.055 0.035 1061.0 0.0286 
UX 1000.0 1032.0 1082.0 1005.0 1105.0 1117.0 1123.0 1153.0 
RY 1704.3 1701.0 1703.5 1700.0 1700.0 1701.0 1704.0 1706.0 

XX 2 l l J  
kn SubBarin 2115 
a 
la she Clark un i t  Hydrogreph 1. uo.d for  this hr im.  
kn ?ha IlhC-1 t i .rar . .  r.l.+.im is ul.d for thi .  &sin. 
xn 

Iiu of Unsentratirm for t h in  subbaain is brad on rha follaring: 
kn - Aa r.mf.11 .r..l r . d u s t i a  f.sror of 1.000 



. . 
' * Ww. t o  th. top  of hulf1-r W.ih 

m 2118 
m S"t-B..i" 21111 
m 
m The C l a r k u n i t  Hydrwx.ph ir u r d  f- thia hsin. 
m Th. N.rur.1 t b - m a  r-larios is u..d for t h i s  h a i n .  
m 
a ~ i u  of o a c m u a t i a  for thin .+hain i. h a d  a th. foll-: 
m M r.i"f.11 .r..1 &usti- f .~ to r  of  1.000 - 

xx PlW 
EX SubBasin 211N 
m 
m TM c i s r k u n i r  ~ydrcpraph is w d  f o r  this hrin. 
m rn WIC-1 t i u - a n .  r e l a r i a  is u a d  f o r  this kasin. 
m 
m r h  of mc.ntr . t ia  for thia s u b h a i n  i n  h a d  cn th. follaring: 
xn A" ~n.I"f.11 ir..1 r . d u s t i a  f.ctor of  1.000 
m 
111 UCBSS RLINrALL W B S  ULCB8DPD IN 5-8 I M l ! E R W  
XII 5 10 15 20 25 30 35 40 45 50 55 69 65 70 75 80 15 90 
m .26 .26 .26 .26 .26 .25 .02 .02 .02 .02 .02 .02 .01 . O 1  . O 1  .01 .01 .01 
n4 
5n I,- 0.211 dlea. S- 235 f..t/di., r ~ -  . la  
m 
BA 0.020 
18 0.11 0.39 5.70 0.20 20.20 
UC 0.229 0.226 

XI 2110 
m ~ u b n a r i n  2110 
m 
m ~ h .  c lark u s i t  Wrrxlrmph 1 s  ud f w  this h a i n .  
X1( Th. HEC-1 tiu-lr.. r.l.tia La u r d  for  t h i s  -sin. 
m 
101 Tin. of oac.ntrmtion f o r  t h i s  subha in  i a  b r s d  on th. foll&ng: 
m A" r.inf.11 .r..1 ..duction f.Ctor of 1.000 



KK C6090 
111 I\.s.rvoir rout. at C609. 
US 1 K W  1691.0 
SV 0.00 0.10 0.21 0.50 0.86 1.10 1.93 2.60 3.10 3.20 
BV 3.39 3.60 3.80 4.00 1 1.30 1.50 1.70 4.90 5.10 
SX 1694.0 1695.0 1696.0 1697.0 1698.0 1699.0 1100.0 1701.0 1101.6 1701.8 
SO 1702.0 0 2  1702.1 1702.6 1702.8 1703.0 1703.2 1703.1 1703.6 1703.8 
SO 0 6 16 33 18 59 68 75 rp  85 

:* 108 la9 209 289 390 512 658 829 1025 1217 

XII U,.rni. rout. .t C6ll. 
IU 1 I W  1668.1 
SV 0.00 0.11 1.10 2.19 1.34 6.61 6.72 6.81 6.89 6.97 
SV 7.06 1.11 7.22 7.31 7.39 7.17 7.56 7.61 7.72 7.81 
91 1671.0 1676.0 1678.0 1680.0 16112.0 1681.0 1681.2 1684.1 1681.6 1681.8 
SX 1685.0 1685.2 1685.1 1685.6 1685.8 1686.0 1686.2 1686.1 1686.6 1686.8 
~a 0 0 86 117 111 162 161 170 181 199 y us 262 313 3 7  160 558 n 3  so7 958 1118 

HXc-1 INPUT 

KK 211P 
111 Subnaain 2 1 1 ~  
a 
XI( The Clark Unit Hydrograph i a  u..d for t N a  &sin. 
111 - The Urhn t i v e r e .  r . l . t i a  is u s 4  for thia h s i n .  .-. 
111 T i u  of Concentr.tion for this mb-holn is h a d  o n  rh. follaringi 
111 An rainfall .=.a1 r . d u s t i a  factor of 1.000 
XI  

. 
' ' NOT* 612613 is too short to . . 

a: 613621 
Y)I Normal dapth chamel rout. f r c l  C613 to C621 
111 SWrs.: HXC-2 ma.. S.cti-: S 3.211 
Rs 1 IUU -1 
RC 0.100 0.015 0.100 718.0 0.0251 
RX 9695.1 9B81.O 9985.0 9991.1 10033.8 10062.8 10097.5 10165.1 
RK 1655.1 1617.5 1645.8 1611.1 1610.6 1612.1 1618.7 1651.3 



06 5s 08 EL OL 59 09 55 05 S t  O l  SF OC 5 1  0 1  5 1  0 1  5 
m u a i m  B~NIIR-5 NI m n x m a  n m  m a w  ssssrn  

000'1 I 0  zoa2.1 MT'""P' I..'. 11*J"T.' "" 
:6uyo110$ .qz o0 p s q  s y  u ~ r . q q n s  .p!a = o j  uoyzmmueow3 j o  .TJ 

'UTRq s m  "I p S "  ST uoTl.1.I ..n-.q> Y q l n  .qa 
.=yew r r q a  ZOI p m  ST i ld.1601~~ axnn :1.13 .va 

X M N I  I - 3 I H  

O-9~01 O'PCBI O'OCBI o.er81 o.9zo1 o.orer o.rrsr  O'ICBI ax 
0'0111 0'0011 0'0801 0'0501 O'5lOI 0'5101 0'8001 0'0001 XU 

CFSO'O 0'1C11 OLO'O 090'0 OLO'O 31( 
1- m C sd 

Wddw .I.JS ooz :.amos m 
LI9J 0 Z  9193 -'I .1M1Z 1"NW VldqP I-ON IOI 

LT9919 XX 

IOZ'O CIZ'O 3 n  
0E.B OZ.0 OL'E 96'0 V1.O II 

110'0 m 
IU 

11' '.IWVJ 562 -S '..IT" 951'0 I IOI 
"" .- 

DO' 00' DO' 00' 00' 00' 10'  10'  10'  10'  1 0 '  10'  51' 52' 51' 51' 51' 91' YX 
06 58 08 5L  OL 59 09 55 05 5% O t  59 OC 5 1  0 1  5 1  0 1  5 W 

m u n z m  SINIIII-S m  aammn s d m  n r m  s m x a  m 
x" 

188C 
OBBC 

6LBC 
BLBC 
LL8r 
9L8C 
5'06 
tLBC 
CL8C 
ZLBC 
ILBC 
OLOC 
69BF 
8986 
L9BC 
998s 
59BC 
w s c  
698C 
19BC 





YX 6 i 5 s i e  
a N-1 depth ch.m.1 rout. trol C615 to -18 
a sourc.: ~ydrdrolw e ia ld  ~ l s a u l . i r i m c .  
M I elm -1 
RC 0.010 0.018 0.040 199.0 0 . 1 U 8  
RX 1000.0 1008.0 1009.2 1013.2 1027.2 1028.1 1036.4 1015.. 
lu 1800.1 7 9 9 . 6  1799.2 1798.8 1798.3 1798.7 1798.9 1800.1 

YX 618619 
a NO-1 dapth cham.1 rout. f r ~ l  C616 t o  C619 
a Sours.: HBC-2 Crola S.sricm: 0.141 
95 I lLOU -1 
PC 0.070 0.060 0.070 1837.0 0.0285 
RX 9870.6 9928.6 9957.1 8996.9 1000t .9  10022.1 10062.0 10116.1 
BX 1109.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3 

YX 2111 
a s u b B I s i n  2111 
a 
a ~ h .  c ~ a r k  Unit ~ydrograph is lu.d for thb h a i n .  ... a HSC-1 tim-.... r.l.tio. i r  vsd  for t h i s  h s i n .  
a 
a I h  Of CMC.II~~.~LPO, for this NbhdJB b ..b.d d O h .  f ~ l l a d ~ :  
a m t . ini .~~ .~..l rdvsrim fact= of 1.000 
m 
a BXCBSS mwm MWPS P ~ W  m 6--I ~ E W W  

5 10 15 20 25 30 35 LO 15  50 5 3  60 65 7 0  1 5  80 85 90 
a .26 .26 .26 .26 .26 .26 . 0 2  .02 .02 .OZ .02 .02 .01  . O l  . 0 1  .01 .01 . O l  
a 
a I- 0.188 dl.., S- 250 f"t/ril., 1 ~ r  . l o  
a 
M 0.066 
I11 0.13 0.37 5.70 0.20 21.00 
YC 0.283 0.211 

YX BB615Pi 
a *trim. prwfourly di7.rt.d h-qraph at C615 i n  th. right branch. 
DR 06151 

HPC-1 MsYl PhGK 97 

....... ....... ....... ....... ....... ID 1.......2.......3....... 1 5 S . . . . . . .  7 8 g . . . . . .  10  

EX 615619 
n NO-I demh charnel rout. froll ~ 6 1 5  to ~ 6 1 9  
a Swrs.: Hydrolw e i d d  ur-ir..ns. 
M 7 I l m  -1 
RC 0.015 0.021 0.025 2114.0 0.0493 
IUL 1000.0 1009.3 1018.5 1037.0 1039.3 1053.0 1065.0 1065.0 
RY 1727.2 1726.5 1725.8 1721.1 1721.6 1725.6 1725.9 1725.9 

YX C6190 
XI( P.aewoir rout. at C619. 
US 1 E W  1675.6 
SV 0.00 1.72 2.98 1.70 7.00 7 .08  7.17 7.26 7.31 7.43 
SV 7.51 7.60 7.69 7.77 7 .86  
SS 1675.6 1686.0 1688.0 1690.0 1692.0 1692.2 1692.4 1692.6 1692.8 1693.0 
SE 1693.2 1693.4 1693.6 1693.8 1691.0 





LINK 

ar 2llX 
101 subo..in ZllX 
101 
101 7h. Clark un i t  Xydrwa@ t. lud f o r  this hair.. 
101 The HIC-1tiw.r.m r.l.Uoo i a  lud f e z  thi* h s i n .  
a 
101 rru of Cacacatraria tor this s u b h d n  is h sd  a. the f o l l m d n v  
101 IYI r a i n f a l l  .r..l ~ u s t i o o  fester & 1.000 
101 
101 KtWS PAINFALL VALUK.3 P a P R D  DI 5-UlmnX INTZWaU 
101 5 10 15 20 25 30 35 10 15 50 55 60 65 'I0 75 80 85 90 
X)( .27 .27 .21 .27 .27 .26 .03 .03 .03 .02 .02 .02 .01 .O1  . O 1  . O 1  . O 1  .01 
KI 
101 I- 0.929 dl.., 9- Ill frU.il. ,  Xh- .05 
101 
BA 0.211 
LO 0.16 0.30 1.90 0.27 13.20 
UC 0.316 0.259 

XX C622R 
101 uya~ogxrph <&in. 621622 + Zllx a t  a 2 2  right  branch 
"C 2 . 

~ v .  to th. top O r  N l i p  wash 
* .  

XK 211A 
101 s"t-B.lf" 2111 

101 me clmrk unit Hydrvraph i r  lud for t h i r  b u i n .  
101 Th. UIC-1 th-are. r.1.U- is umd for th ir  hsin. 
101 
101 rim of cmc.nt.rr.tia f o r  this s u b h n i n  i m  b o a d  cn th. fol1odn.g: 
101 A" r.inf.11 rr..1 r.hruia.  f .CtW o f  1.000 

KK 600601 
101 No-1 depth sh.m.1 rout. f r o l  C600 t o  C601 
101 Source: UIC-2 Croar S e i c n :  N 1.538 * I F W  -1 
RC 0.010 0.025 0.010 2106.0 0.0176 
W. 9915.6 9959.4 9968.3 9985.9 10000.0 10017.2 10038.7 10058.8 
RY 1731.5 1732.3 1727.9 1726.2 1723.0 1727.7 1735.2 1736.0 

2118 
101 SvbUaain 2118 
a 
101 ~h .  clack Unit "ydroprapb is lud f o r  this h a i n .  
101 ~u HPC-1 +.*.re. r.l.ziem L, lud tor mi. h a i n .  
101 
101 tim of ~ a . . n r r m t i a  f o r  U l i m  N b h s i r .  1. bud a rh. follarlng: 
101 Am r.inf.11 .r..1 r.hutica f a s to r  of  1.aoo 

APPRmlX K 
100-y..r 21-hau St- HKC-1 hirput 

Li t s t ing  wtia 



1221 a; 601602 
4222 
1223 

*II No-1 d.mh sh-I. rout. frrr C601 to C602 m S-c.: HEC-2 Qo.= ri.ction: N 1.102 
1221 IU 4 E l y  -1 
1225 ilC 0.065 0.040 0.065 1765.0 0.0146 
1226 U 9916.9 9959.1 9965.8 9980.2 10001.0 10019.5 10017.3 10091.1 
4227 RY 6 9 9 9  1699.8 1696.1 1689.8 1688.9 1695.7 1698.2 1698.1 

LINE 

1269 
1270 

Fi le :  BX100-21.Olll 

10: 211C 
XII Sub-Brain 2 1 1 ~  
m 

M. Clark U d t  Hydrograph 1. lu.d Cor t h i s  basin. 
lh. Urban th-.*.a r . l a t i a  18 w.d f o r  t h i .  b a s h .  m 

XII T l r  of m c u l t r a t i c n  Cor thi. subban in  i r  h a d  a ch. folla*lng: m An r a h r a l l  areal  r m d u s t i a  f ac to r  of 1.000 

10: C602L 
IM Rydrograph cabin.  601602 + 211C a t  C602 left kanch 
RC 2 

m zh. U=rk Unit Hydrograph 1. u.d for t N a  hrin. m me Urhn  tlr-ax..  r.1-ti- 1. u..d for t h i s  h a i n .  m 
a r i u  of c m e n t r . t i a  f o r  a i r  sub-basin f. h a d  a th. ro i i adng :  m "" An r.inr.11.=..1 ..ducticn f . c t a  of 1.000 

m NO-i depth ch.-I rout. csoz to C603 
m Source: HKC-2 Qoaa Pestion: 11 0.672 
M 4 IIO* -1 
RC 0.060 0.015 0.060 2610.0 0.0211 
U 9891.9 9963.9 9986.5 10000.0 10012.7 10023.6 10085.0 10176.1 
Y 1653.5 1653.5 1641.1 1644.1 1615.0 1MS.l 1651.7 1656.7 

10: r i i x  
m S"b-Br,i" 211x 
m 
m The Cl.rkUnit Hydzograph 1s ~1.d f o r  rhi* h n i n .  m m. U r h n  th-...a ..l.tio. 1. ur.d for thF.  basin. m 

lh of M s e n t r a t i a  for thin ~ubh~in is b a s d  a t h e  f.311arlng: 
m An r a i n f a l l  a rea l  r . d u c t i a  Castor of 1.000 
XI( 
X11 XXCESS RNNPILL VAWBS XXCXmW IN 5-MWTE D~TXRVXS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
m .27 .n .27 .27 .z7 .27 .a3 .oa .o3 .o3 .oz .o3 .ol .o l  . o l  . o l  . o l  .a1 m 
XI( L- 0.609 mil.., S- 118 f..t/mil.. Xb .O3 
m 
BA 0.156 
V. 0.11 0.21 5 . 1  0.24 12.20 
I IC 0.208 0.126 
UA 0 5 16 30 65 7- 84 90 91 c 
UA 100 



LINK 

XX 603622 
m H-1 dapth s h a m 1  rout. f r m  C603 to C622 
101 scars.: HEC-2 Crwr Setion: l.8 0.241 
IS 5 IIm -1 
RC 0.060 0.015 0.060 2745.0 0.0104 
RX 9883.0 9929.7 9967.3 9991.6 10042.2 10073.6 10177.6 10194.5 
I Y  1619.4 1618.7 1611.8 1602.1 1603.3 1609.1 1610.5 1610.6 

HKC-1 INPUT 

...... ....... ID. 1 2.......3.......1.......5.......6.......7.......8.......9...... 10 

KK 2118 
XI( SubB.*i" Zlll 

IM th. chrk Wt ~yd.eqr.ph i. w.d fo. +bid Win. 
m m U I ~ U ~  the-.". r.l.Ua 11 ua.d f- this Win. 
m 
m r* or eoncacr.tia for this rUbbuin i. band ao th. f o l l ~ g :  
m AD ~ar.inr.11 .rwl r.husrion s.sto. of 1.000 
m 
101 B X W S  VAINPALL VIUllD XclPI1ID IN S-MXNUTI INTlWNs? 
101 5 10 15 20 25 30 35 40 45 50 65 SO 65 70 75 80 85 90 
m .28 -28 .27 .27 .27 .27 .0?1 .OJ .03 .03 .03 .03 .02 .02 .02 .O2 .02 .02 
m .. ..... 101 W dl... 134 f..t/dl., k h  .O3 
101 
BA 0.113 
ZG 0.08 0.25 4.30 0.36 62.70 
UC 0.225 0.199 
UA 0 5 16 30 65 77 84 *" 
UA 100 

YX C622L 
101 Hydrograph <&in. 603622 + 2118 at C622 left branch 
XC 2 

XX C622 
101 Hydrs-gx'ph smbin. C622R + C622L at C622 
BC 2 

XX 622549 
101 No-1 depth shmn.1 reur. fr- C622 to -19 
m source: XOC-2 Crws S.stiao: L.i 2.279 
P.5 6 rum -I 
RC 0.113 0.125 0.120 1697.0 0.0118 
PX 9811.1 9851.0 9857.5 9862.8 10052.6 10062.8 10075.6 10061.6 
Y 1573.5 1571.3 1567.1 1561.6 1565.1 1566.7 1 7  1573.9 

XX 2llY 
101 Svbeaain 211Y 
m 
m zh. ClarX U n i t  ily&ogr.ph is u a d  for thia bmrin. 
m rh. Htc-1 rh -a rw  relation ir w.d for tbir basin. 
IM 
m rru of ccncenrrarion ror w ~ubbmrin I. bas4 an t h  f o l l ~  
m In r.inf.11 .=..I r.d-io. f.~tor of 1.000 
n 

P~CUS WNPUL Y*UIPS nclmm IN s - m ~ u m  INTEWN~? 
IM 5 10 15 20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 
m .27 .21 .2'J .27 .27 .27 .03 .03 .03 .03 .03 .03 .Ol .Ol .Ol .Ol .Ol .Ol 
101 

XOC-1 INPUT Po8101 

.. ..... ID ....... I....... 2 ....... 3.. ..... 1 ....... 5..... 6.. 7.......8.......9...... 10 

101 Ir 0.606 dl.3, 8- 117 f..Vdl., Xb- .01 
101 
BA 0.089 
10 0.13 0.30 6.60 0.11 16.80 
UC 0.304 0.262 

XX U49R 
n nydrogrmph rmbin. 622519 r 21lY st -19 right branch 
HC 2 

KK 2112 
XII sub-Berin 2112 
101 
m ?ha clark unit nydrograph is w.d for this h a i n .  
m rhe urban tiu-are. r.1ati.m is wed tor t N a  baain. 
111 
n r i r  of ~cncatz.tion for chis subbmsin is b=.d on a. fallcrlng: 



.... .-. 
1101 ~ h .  c l e r k  unit ~ y d r q r a p h  is ur.d f r  this hsln. 
I102 101 Tk. U r k  t b - a r w  r r l a t i -  is -0.4 for tbfs h o h .  
I403 101 
& l o &  m T i m  of k c a t r a t i o n  fe thia rut-h=in ia hs.d on th. f d l m i n q :  
1405 
.."S Xn M rainf-11 .r..l r.dustios f a c t o r  o f  1.000 

..-- -. 
1411 101 Ir 0.180 milea,  S- 85 f..t/lil., K b  .06 
I l l 2  4 
I413 B?. 0.034 
IIII LS 0.09 0.21 8.60 0.14 38.80 
I l l 5  UC 0.292 0.360 
1416 UA 0 
I l l 7  

5 16 3 0  65  77 84 30 91 91 
UA 100 

1118 IM 625626 
I119 M no-1 depth  c h a m 1  rat. fz- C625 to C626 
1120 an s-c.: ZOO ss.l. mgping 
4121 n3 4 ?UEl -1 
1122 RC 0.01D 0 . 8  0.010 1350.0 0.0252 
1123 RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.1 1100.1 1105.1 
1121 RY 1527.0 1526.0 1525.6 1526.3 1521.6 1526.0 1528.0 1530.0 

LINE 

211- 
subBana 2 1 m  

T h .  Clark Unit WNrWraph is lu.d f o r  thi. k i n .  
Th.Urb.n tiu-.r.. r.1.tina i. lud for Mi. blain. 

Ti.. of Conc.ntr.tim f o r  t N a  aubhrin is hs.d on the foll&g: 
An r a i n t a l l  .=.a1 rwuctioll f.stor of 1.000 

XXCSSS RIlWIlll WPJ EXDWW 5-MIWrI MZKRVA19 
5 10 1 5  20 25 3 0  1 5  10 I 5  50 55  60 65 70 75 80 85 91) 

.28 .28 .27 .27 .27 .27 .O3 .03 .b3 .03 .03 .O3 .01 .01 .01 .01 .Ql .ol  
I.- 0.293 mil.., S- 332 f"t/mil.. IQ- .o? 

0.040 
0 . 1  0.26 6.80 0.13 23.10 

0.163 0.116 
0 5 16 3 0  65 7 7  84 90 94 97 

100 

KX 623621 
101 ~orm.1 depth sh.m.1 roue. fr- C623 to ~ 6 2 1  
m smrs.: 200 SC.1. napping 
RS 1 PUW -1 
RC 0.010 0.018 0.010 701.0 0.0111 
IU: 1000.0 1010.0 1011.2 1017.2 1083.2 1044.1 1059.4 1074.1 
RY 1534.0 1532.0 1531.6 1511.9 1531.6 1532.0 1532.5 1533.0 

IM 211Ac 
101 SubB.,i" 211Ac 
M 
an The  Clerk Uni t  Wydrograp 1. WU for Ults blsh. 
m T h e  U r k n  th- .= .a  r.l.ti0. i. for t h i s  blsin. m 
101 T h e  o f  Cms.ntraticn f o r  tN. mubhsin is h z . d  M t h e  foil*. 
!!! M r a i n f a l l  a r e a l  =&st ion  f a n t o .  of 1.000 

A P P W I X  . 
100-y..= Zl-hour s t o m  WPC-1 Dutpr t  

u i r t i n g  Condi t ion  



LINK 

1538 
1539 

Pile: EX100-21.OW1 

XX 621626 
a N-1 depth Ch.M.1 10- Crm C621 t o  C626 
m Snuc.: RXC-2 Cross S.stioa: *Ii 1.727 

KK Zlmn 
m SubB.,in 21mn 
m 
m n e  Clark Wt nydregraph is ys.d for this &sin. 
m, Th. Urhn th..r. r.1.U- .a lu.d for thin h r i n .  

KK C626R 
la Hydrograph =&in. 621626 + 2llAD a t  C626 right b r a n d  
KC 2 

nr 211M 
a sub-B.rin 2llM 
m 

Th. Clark Unit Wydrojrmph i a  u..d for tNs -=in. 
m n. u r h n  tiu-ar.. relation is ur.d for th i s  h e h .  
m 
m T i m  of Mcentxation for this r u b h a i n  lp h=.d a the follarinq: 
nl M 1.inf.ll .r.*l r.dwztion f.ctor of 1.000 

XX 2111s 
M Sub-Baain 211M 



I5dO m 
4511 
1512 

m 1h C l a r k  Mi t  HydrDg=apb is wad for U l i a  b m l n  
XII 

l i .3  - Urhn th-mr.. c - i a t i a  i s  wad for fhi haia. .-. 
1541 XII I h  of C-*nttatim for Ulir =ubb.*in is h a d  on th. I o l l a d a g :  1515  YI( In ceinf.11 .real r d u s t i a  fastor of 1.000 
1546  YW 
1547 YW m ~ 9 8  s d ~ ~ r r n  VIU~XS maww I,, 5-1 ~ K R W  
4548 XII 5 1 0  15  20 25 30 3 5  40 1 5  50 5 5  60  65 70 7 5  80 8 5  90 
1519  2 7  .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 . 0 1  . O 1  . O 1  . O l  .O1 .01 
1550 Dl 

1558  ZZ ~...*........**.*.*......***.....*..*..*.. 
PLmD H M R a W X  PACKWE 1HBC-11 

I U Y  1991  
VHA81w 1.0.11 

RUN MTB 11/02/94 T I M  08:22:52 + . .....*..*.**..*.**.**......*..*...*...... 

1 - t a b  Hills North 1 l o o d p l a i .  Dolin. l t ion SC* 
rw 92-01 bY o w 9  111.: Ul00-21.IH1 

B L i s t i a g  C r m d f t i a  W.1 mt.: 07-21-91 
loo-Y..* 21-Hour stom. mar* unit ilydrqrapb -.*a: 09-11-91 EY 

WJTPUT CONTROL W W L B S  
IPRNT 5 PRINT a N T a O L  
I P m  0 e m  mnm1. 
WCAL 0. HYDWPhsH P m  S U P  

WYDRCGRAPX TIIIB MTA 
M(IN 1 XlNUIES I,, -AIICH INTKRYII 

I M I E  1 0 STARTING MPO 
IIIWB 0000 STARTIKI TI= 

NQ 1800 WmSR OF WYDRWWII OmIN)1tOI 
NDMIS 2 0 mm M I 8  
NwRm 0559 BMlINO I= 
I C m  1 9  CSaNRY mw 

COI(PU1ATICH INIBRYII 0.02 ilOUA8 
I O I 1 L  T I M  BASE 29.98 ilOUaa 

WOLISH UNITS 
D m m s  mx. 
PRBCIPIrA1Im OSPrn L,?. S L n v u I P l  

F i l e :  SX100-21.OH1 







l H D B l  STOluc NO. 3 
S t M  1.99 PRE2IPIIAIIOR D I P 7 0  
TW 10.00 I I U Y S ~ O S ~ I ~  DPIDUCL mm 







00'0 
00.0 
00'0 
00'0 
00'0 
00.0 
00'0 
W'O 
00'0 
00'0 
00.0 
00'0 
00'0 
00'0 
00.0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00-0 
00'0 
00.0 
00'0 
00.0 
00.0 
00'0 
00-0 
00'0 
00.0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 
00'0 



0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .P l  
0 .01  
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

W I N G  EKCESS AT 
YIB*lmo BXCKSS U 
W I N G  EXCKSS AT 
W l N D  EXCKSS AT 
U I N G  EXCESS AT 
W I N O  EXCESS AT 
W I N G  EXCESS XI  

OPEDATIW S 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.ao 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . w  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 

SCNOIUG LESS 
PONDIPO LKSS 
SCNOWG LESS 
SCNOIPO W S  
m x m  ws 
P u m l f f i  LKSS 
SCNOING LESS 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
o.no 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

TXW EERO FOR P E R I W .  
RUW ZERO IOU P E R I W .  
THW ZERO FOR P P U I W .  
RUW ZERO POD. PERIOD. 
THW XBRQ IOU PERIOD. 
r",,, ZErn mn RER100. 
THW ZERO FOP PERIOD. 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0 .m 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.DO 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
6.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 . W  
0.00 0.00 
0.00 0.00 
0.00 0.00 
K C B Z ~  SET m ZERO 
DLCWE sn  m enro 
R N S  SBT X) ZERO 
UCPSS SBT m z s ~ o  
R C K S S  SBT X) EERO 
nclss m zsw 
nms s n  m zzw 



H m W X W H  AT 

H m D O O W X  A 1  

2 r n m m B D  AT 

BDUIBD XI 

mDQLGWH AT 

2 COIIBINPO AT 

m w  Al 

2 O)IIBINBD A r  

PDUTBD m 

N Y D R O Z W I  A 1  

2 O)IIBXNED A? 

m w  TO 

DIWPSlON X) 

BYDDOOWH AT 

I I m B D  TO 

H M R f f i W H  AT 

2 m X N S D  AT 

B m B D  m 

DrVBMlDW FO 

BYDDOOWH AT 

m W H  A 1  

2 CUmINPD AT 

DIVERSION TO 

WiD- AT 

H m R f f i W H  AT 

2 m I N S D  A 1  

DSVBPSION TO 

H m R f f i W I I  AT 

KIDIIffiWPH AT 

HmRffiIUPH AT 

WJTPO TO 

DIVERSIS+ TO 

B Y D R 0 0 W H  AT 

RQUIDD I 0  

* R r n I X  t 
100-y.ar 24-h- storm I1IC-1 Wpvt 

Uiat ing  Conditiaa 





33. 

33. 

IS. 

t o .  

6. 

26. 





W T W  m 
4 3 0 0  

W T m  TO 
538510 

HmaDOlWH rr 
20M 

2 w I N m  AT 
a I o n  

HYDWRWtl AT 
2060 

m m  M 
539540 

m a m l U P R  AT 
2061 

2 C a m w m 1 2  
c54OL 

2 DCIlBINm 12 
a 4 0  

m 1 m  m 
510541 

HIUSOORWH AT 
2061 

2 -MID A1 
a 4 1  

WIW m 
511548 

m w x  AT 
1066 

mBCG?aPn a? 
UB523R 

146. 

438. 

26. 

459. 

110. 

ion .  

25. 

133. 

560. 

545. 

159. 

635. 

654. 

75. 

0. 

0. 

721. 

119. 

88. 

37. 

122. 

122. 

0. 

0. 

62. 

62. 

61. 

31. 

31. 

31. 

13. 

101. 

102. 

122. 

121. 

12.15 124. 154. 124. 

12.25 124. 154. 124. 

12.10 4. 1. 1. 

12.25 326. 155. US .  

12.02 14. 4 3, 

12.10 14. 

12.08 3. 1 1. 

12.10 17. L. 1. 

12.22 310. 160. 129. 

12.40 338. 160. 129. 

12.15 21. 6. 4. 

12.37 354. 165. 133. 

12.38 354. 165. 113. 

12.23 1f 4. 1. 

0.02 I 0. 0. 

0.02 I 0. 0. 

12.37 3Sr. 169. 136. 

12.07 12. 3. 3. 

12.10 12. 3. 3. 

12.02 4. 1. 1. 

12.07 16. 5. 4. 

12.07 16. 5 4. 

0.02 C 

0.02 

12.13 

12.13 

12.18 

12.18 

12.18 

12.20 4 

12.12 10. 3 2. 

12.13 14. 4. 3. 

12.17 14. 4. 3. 

12.07 16. 1. 4. 

12.15 16. 5. 4. 

APPBIDIX I 
loo-year 24-harr Stom -1 Output 

axistirg W t i m  



H M m I U P x  AT 

WTKD m 

HYDRozRAm AT 

& -mw AT 

DOUTBD m 

H Y D m R I P x  AT 

2 ODllsMrn AT 

2 ODllsMBD AT 

P O U m  m 

HYDtXQRAPH AT 

2 W I N D  h? 

m m W R  AT 

H Y D m I U P n  AT 

2 O X S t N m  AT 

W E 0  m 

HYDWIUPH AT 

2 OXSINBD AT 

H Y D m I U P n  AT 

r n E 0  TO 

HYDQCGIUPH AT 

2 O D l l s I N w  AT 

2 O D l l s m w  AT 

WTBD m 

HYDROCWH AT 

2 CCUBlABD AT 

m w m  

HYDRCGPJPX AT 

2 amBINBD AT 

HYDRaIUPH AT 

RWIED TO 

H Y D W W H  AT 

2 OXSINED AT 

DOUTrn 10 

H Y D W W X  AT 

2 connmw AT 



memIx I 
100-y..r 21-harr st- HIC-1 hRwt 

W a t i n g  Conditios 









c598 

21011 

-991 

C5990 

599608 

2llK 

C601L 

211G 

601606 

2111 

C606R 

ZllR 

MOM 

C606 

606601 

2 l l J  

C607 

607608 

C608 

608613 

21m 

610611 

21lN 

C6111 

2110 

C60W 

609611 

C6111 

C6110 

06111 

M11L 

611612 

2lIP 

C612 

C613 

1. 

11. 

11. 

11. 

22. 

22. 

1. 

25. 

25. 

MO. 

850. 

16. 

16. 

I .  

19. 

(I. 

8. 

1. 

20. 

21. 

28. 

0. 

0. 

1. 

(I. 

1. 

0 .  

0. 







8 .  

1. 

7. 

IS. 

IS. 

10. 

26. 

1506. 

1506. 

8. 

1509. 

11. 






