


Table R-5 
Storage and Discharge vs. Stage Data for C503 

I (ft) I (acres) I (acre-ft) 1 (cfs) I (cfs) 1 (cfs) 1 
p 3 K i T - r  0.00 1 0.00 1 0 I --- I --- 0 

Surface 1 Stage I Area I Yolme 

* Note: Weir flow over the road will start at El > 1551.41 

Discharge 
Culvert Ditch / weir I TOM 

ROW I  low mow NOW 1 



Figure R-1 
Storage and Discharge vs Stage for C503 
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C503 Storage Volume 
Calculated From Planimetered Contours 
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C503 Stage vs. Discharge 
Culvert Flow from HY8 
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CURRENT DATE : 06-08- 1993 
CURRENT TIME: 13:00:05 

F I L E  DATE: 06-08-1993 
F I L E  NAME: C503 

-- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT)  
1535.14 
1537.87 
1539.21 
1540.43 
1541.71 
1543.18 
1544.96 
1547.11 
1549.66 
1552.65 
1556.05 
1560.00 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT)  (FT)  n TYPE 
1 CSP 6.00 6.00 .022 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

TOTAL 
0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
552 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1535.14 1530.94 190.05 

F I L E :  C503 DATE: 06-08-1993 

6 ROADWAY I T R  
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 0 1 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C503 DATE: 06-08-1993 

HEAD 
ELEV(FT) 
1535.14 
1537.87 
1539.21 
1540.43 
1541.71 
1543.18 
1544.96 
1547.11 
1549.66 

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 
50 
100 
150 
200 
250 
300 
350 
400 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
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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1552.65 0.00 450 0 0.00 
1556.05 0.00 500 0 0.00 

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

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

F I L E  DATE: 06-08-1993 
F I L E  NAME: C503 

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

DIS-  HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET T A I  LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) (ft) <F4> (ft) (ft) ( f p s )  ( ft) ( f p s )  ( ft) 

0 1535.14 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
50 1537.87 2.73 2.73 1-S2n 1.46 1.87 9.33 1.46 2.45 0.42 

100 1539.21 4.07 4.07 1-S2n 2.11 2.68 11.25 2.11 2.93 0.57 
150 1540.43 5.29 5.29 1-S2n 2.64 3.31 12.41 2.66 3.25 0.68 
200 1541.71 6.57 6.57 5-S2n 3.13 3.85 13.43 3.13 3.49 0.77 
250 1543.18 8.04 8.04 5-S2n 3.60 4.32 14.14 3.60 3.70 0.85 
300 1544.96 9.82 9.82 5-S2n 4.08 4.72 14.66 4.08 3.87 0.91 
350 1547.11 11.97 11.97 5-S2n 4.63 5.03 14.96 4.63 4.03 0.98 
400 1549.66 14.52 12.19 6-FFn 6.00 5.31 14.15 6.00 4.16 1.03 

0 450 1552.65 17.51 15.18 6-FFn 6.00 5.60 15.92 6.00 4.29 1.08 
500 1556.05 20.91 18.51 6-FFn 6.00 5.88 17.68 6.00 4.40 1.13 

E l .  i n l e t  f a c e  i n v e r t  1535.14 ft E l .  o u t l e t  i n v e r t  1530.94 ft 
E l  . in1  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 

***** S I T E  DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1535.14 
OUTLET STATION (FT)  190.00 
OUTLET ELEVATION (FT) 1530.94 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0221 
CULVERT LENGTH ALONG SLOPE (FT) 190.05 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE C I RCULAR 
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 
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CURRENT DATE: 06-08-1993 @ CURRENT TIME: 13:00:05 
F I L E  DATE: 06-08-1993 
F I L E  NAME: C503 

- 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C503 
MAIN CHANNEL AND LT & RT OVER BANKS F I L E  DATE: 06-08-1993 
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 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 

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

FLOW 
(CFS) 
0.00 

50.00 
100.00 
150.00 
200.00 
250.00 
300.00 
350.00 
400.00 
450.00 
500.00 

W.S.E. 
(FT) 

1530.94 
1531.36 
1531.51 
1531.62 
1531.71 
1531.79 
1531.85 
1531.92 
1531.97 
1532.02 
1532 - 0 7  

FROUDE 
NUMBER 

0.000 
0.846 
0.884 
0.908 
0.924 
0.937 
0.948 
0.957 
0.966 
0.973 
0.979 

DEPTH 
(FT)  
0.00 

VEL. 
(FPS) 
0.00 
2.45 
2.93 
3.25 
3.49 
3.70 
3.87 
4.03 
4.16 
4.29 
4.40 

SHEAR 
(PSF) 
0.00 
0.33 
0.43 
0.50 
0.55 
0.60 
0.65 
0.68 
0.72 
0.75 
0.78 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 

Cul vert 
APPENDIX A 
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EMBANKMENT TOP WIDTH (FT) 1 .OO 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1560.00 

Culvert 
APPENDIX A 
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............................................. 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 e :* 
RUN DATE 22JUN93 TIME 19:03:43 * 

*.*...* .................................. 

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

***"**.* .*** .** .******"""*"*"*tt* .*~ 

* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE 0 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

X X X  X 
X X X  X X 
X X XXXXXXX XXXXX 

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

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

T 1 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCD192-04 
T2 FOUNTAIN HILLS NORTH F1S STUDY by  GVSCE 
T3 FILE:dtPCH503. I n 2  
T4 
T5 T h i s  model i s  used t o  deve lop  a r a t i n g  c u r v e  f o r  c u l v e r t  503 
T6 D i t c h  f l o w  t o  south  o f  c u l v e r t  503 i s  d i v e r t e d  t o  C504 
T7 . . 
T8 S i n g l e  X-Sect ion  Run 

D i t c h  s l o p e  - .01333 From 200 s c a l e  map 

X 
X 
XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:03:43 

J 1  ICHECK INP NINV IDIR STRT METRIC HVINS Q WSEL FQ 

2 .01333 

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

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

J 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

38 43 1 8 26 2 3 11 5 

Manning's n: M i n  Normal Max 
E a r t h  .015 .022 .030 

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

Veg Des. .070 . I 0 0  . I 6 0  

E a r t h y  
E a r t h  D e s e r t  D e s e r t  

X-Sect ion  1 
t h i s  s e c t i o n  needs t o  be i n p u t  f r o m  200 s c a l e  map 

X 1 1 8 1008 1097 
GR 1552 999.99 1551.41 1000 1551.01 1008 1550.01 1012 1548.5 1042 
GR 1548.5 1052 1550 1097 1552 1187 

1 
22JUN93 19:03:43 PAGE 2 

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

%ME vLoB 9:; vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Structure a t  C503 

PAGE 3 
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*PROF 1 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- . l o0  CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, M I N  USED 

1.000 .22 1548.72 1548.67 .OO 1548.75 .03 . O O  .OO 1551.01 
5.0 . O  5.0 . O  . O  3 .4  . O  . O  .O 1550.00 
. 00 .OO 1 .46 .OO .OOO .035 .OOO .OOO 1548.50 1037.62 

.013321 0. 0 .  0. 0 24 9 . O O  21.01 1058.62 

"SECNO 3.000 
3.000 .23 1548.73 1548.67 .OO 1548.76 .03 .OO . O O  1551.01 

5.0 . O  5.0 . O  . O  3 .6  . O  . O  . O  1550.00 
. O O  .OO 1.41 .OO .OOO .035 .OOO .OOO 1548.50 1037.49 

.011977 0. 0. 0. 0 15 0 . O O  21.32 1058.81 

T3 9 2  

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

3 .01333 

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

2 -1 -1 

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

?IME vLoB  ! vRoe xNL xNcH xNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M IN  USED 

1.000 .32 1548.82 1548.75 . O O  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 . O O  . O O O  .035 .OOO .OOO 1548.50 1035.74 
.013302 0. 0 .  0. 0 17 8 . O O  25.71 1061.45 

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

10.0 .O 10.0 - 0  . O  5 .8  . O  . O  .O 1550.00 
.OO .OO 1.73 .OO . 000 .035 .OOO .OOO 1548.50 1035.61 

.012266 0.  0 .  0. 0 15 0 . O O  26.03 1061.65 

PAGE 4 

PAGE 5 

Channel 
APPENDIX A 

Hydraul i c  Calculat ions f o r  S t r u c t u r e  a t  C503 HEC-2. Page 2 



T 3  4 3  

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

4 .01333 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3 -1 -1 

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

?IME vLoB  9:; vRoB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 3 

CRIT ICAL  DEPTH TO BE CALCULATED AT A L L  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 - -  

CSECNO I ,000 
2096 WSEL NOT GIVEN. AVG OF MAX, M I N  USED 

1.000 .54 1549.04 1548.95 .OO 1549.13 .09 .OO .OO 1551.01 
30.0 .O 30.0 .O .O 12.6 .O .O .O 1550.00 
.OO .OO 2.38 .OO .OOO .035 .OOO .OOO 1548.50 1031.30 

.013104 0. 0. 0. 0 14 6 .OO 36.86 1068.16 

"SECNO 3.000 
3.000 .55 1549.05 1548.95 .OO 1549.13 .08 .OO .OO 1551.01 
30.0 .O 30.0 .O .O 12.9 .O .O .O 1550.00 
.OO .OO 2.33 . 00 .OOO .035 .OOO .OOO 1548.50 1031.17 

.012440 0. 0. 0. 0 15 0 .OO 37.19 1068.35 

"SECNO 4.000 
4.000 .55 1549.05 1548.95 .OO 1549.13 .08 .OO .OO 1551.01 
30.0 .O 30.0 .O .O 13.0 .O .O .O 1550.00 . 00 .OO 2.30 .OO .OOO .035 .OOO .OOO 1548.50 1031.08 

.011997 0. 0. 0. 0 15 0 .OO 37.42 1068.49 

"SECNO 5.000 
5.000 .56 1549.06 1548.95 .OO 1549.14 .08 .OO .OO 1551.01 
30.0 .O 30.0 .O .O 13.2 .O .O .O 1550.00 
.OO .OO 2.27 .OO .OOO .035 .OOO .OOO 1548.50 1030.98 

.011562 0. 0. 0. 0 15 0 .OO 37.65 1068.64 

T3 9 4  

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

5 .01333 

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

4 -1 -1 

SECNO DEPTH W S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA R-BANK ELEV $ 1  VROB ?IME vLoB  xNL xNcH xNR wTN ELMIN ssTA  

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

Channel 
APPENDIX A 

Hydraul i c Calculations for Structure at C503 
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WSEL FQ 

CHNIM ITRACE 
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'SECNO 6.000 
6.000 .84 1549.34 1549.21 .OO 1549.47 .13 .OO .OO 1551.01 

75 .0  .O 75.0 . O  26.0 .O - 0  .O 1550.00 
.OO . 00 2.89 . 00 .OOO .035 .OOO .OOO 1548.50 1025.33 

0 .  .011667 0. 0 .  0. 0 15 0 .OO 51.85 1077.18 

T3 Q6 

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

7 .01333 

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

6 - 1 - 1 

PAGE 12 

WSEL FQ 

CHNIM ITRACE 

PAGE 13 

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

TIME vLoB w o e  xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

"PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . l o 0  CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX,  MIN USED 

1.000 .93 1549.43 1549.32 .OO 1549.59 .16 .OO .OO 1551.01 
100.0 .O 100.0 .O .O 30.7 .O .O . O  1550.00 

.OO .OO 3.26 .OO .OOO .035 .OOO .OOO 1548.50 1023.59 
.013215 0. 0. 0. 0 14 4 .OO 56.22 1079.81 

"SECNO 2.000 
2.000 .93 1549.43 1549.32 .OO 1549.59 .16 .OO .OO 1551.01 
100.0 .O 100.0 .O .O 30.8 .O .O .O 1550.00 

.OO .OO 3.24 .OO .OOO .035 .OOO .OOO 1548.50 1023.53 
.013042 0. 0. 0. 0 11 0 .OO 56.36 1079.89 

'SECNO 5.000 
5.000 .95 1549.45 1549.32 .OO 1549.60 .15 .OO .OO 1551.01 
100.0 .O 100.0 .O .O 31.7 .O .O .O 1550.00 

.OO .OO 3.15 .OO .OOO .035 .OOO .OOO 1548.50 1023.22 
.012078 0. 0 .  0. 0 15 0 .OO 57.14 1080.36 

'SECNO 6.000 
6.000 .95 1549.45 1549.32 .OO 1549.61 .15 .OO .OO 1551.01 
100.0 .O 100.0 .O .O 3 2 . 1  .O .O .O 1550.00 

.OO .OO 3.12 .OO ,000 .035 .OOO .OOO 1548.50 1023.10 
.O i l735 0 .  0 .  0. 0 15 0 .OO 57.44 1080.54 

PAGE 14 

T3 Q7 

J l  ICHECK I N 9  NINV IDIR STRT METRIC HVINS Q 

8 ,01333 

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

7 - 1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 15 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9:; VROB 

R-BANK ELEV 
%ME vLoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

Channel 
APPENDIX A 
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CCHV- . I 0 0  CEHV- .300 
'SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF M A X ,  MIN USED 

1.000 1.25 1549.75 1549.63 

'SECNO 2.000 
2.000 1.25 1549.75 1549.63 .OO 1549.99 .23 .OO .OO 1551.01 
200.0 .O 200.0 .O .O 51.4 .O .O .O 1550.00 

.OO .OO 3.89 . 00 .DO0 .035 .OOO .OOO 1548.50 1017.17 
.013226 0. 0. 0 .  0 11 0 .OO 72.32 1089.49 

'SECNO 4.000 
4.000 1.26 1549.76 1549.63 .OO 1549.99 .23 .OO .OO 1551.01 
200.0 .O 200.0 .O .O 52.2 .O .O .O 1550.00 . 00 . 00 3.83 - 0 0  .OOO .035 .OOO .OOO 1548.50 1016.97 

.012721 0. 0. 0 .  0 1 1  0 .OO 72.83 1089.80 

"SECNO 5.000 
5.000 1.27 1549.77 1549.63 .OO 1550.00 .22 .OO .OO 1551.01 
200.0 .O 200.0 .O .O 52.7 .O .O .O 1550.00 

.OO .OO 3.80 .OO .OOO .035 .OOO .OOO 1548.50 1016.83 
.012406 0. 0. 0. 0 1 1  0 .OO 73.17 1090.00 

T3 Q8 

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

9 .01333 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

PAGE 16 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 9:; vRoe %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

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

1.000 1.64 1550.14 1550.04 .OO 1550.50 .36 .OO .OO 1551.01 
400.0 .O 399.8 .2 .O 83.1 .4 .O .O 1550.00 

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

'SECNO 3.000 

'SECNO 4.000 
4.000 1.66 1550.16 1550.04 .OO 1550.51 .35 .OO .OO 1551.01 
400.0 .O 399.7 .3 .O 84.3 .5 .O .O 1550.00 

.OO .OO 4.74 .55 .OOO .035 .055 .OOO 1548.50 1011.42 
.012746 0 .  0. 0. 0 1 1  0 .OO 92.54 1103.96 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C503 
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"SECNO 6.000 
6.000 1.68 1550.18 1550.04 .OO 1550.51 .34 .OO .OO 1551.01 
400.0 .O 399.6 -4 .O 85.7 .7 .O .O 1550.00 

.OO . 00 4.66 .58 .OOO .035 .055 .OOO 1548.50 1011.36 
.012078 0. 0. 0. 0 11 0 .OO 93.33 1104.69 

PAGE 18 

T 3  99 

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

10 ,01333 

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

9 -1 -1 

WSEL FQ 

CHNIM ITRACE 

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

%ME vLoB  ? E l  vRoB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 9 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .lo0 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. M IN  USED 

1.000 1.91 1550.41 1550.33 .OO 1550.90 .49 . 00 .OO 1551.01 
600.0 .O 595.9 4.1 .O 106.3 3.8 .O .O 1550.00 

.OO . 00 5.61 1.08 .OOO .035 .055 .OOO 1548.50 1010.40 
.013303 0. 0. 0. 0 8 5 .OO 105.05 1115.45 

PAGE 19 

PAGE 20 

73 910 

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

11 .01333 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

10 -1 - 1 

WSEL FQ 

CHNIM ITRACE 

PAGE 21 

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

!,ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF10 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 

Channel 
APPENDIX A 
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"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX,  MIN USED 

1.000 2.14 1550.64 1550.58 .OO 1551.23 - 5 9  .OO .OO 1551.01 
800.0 . O  786.6 13.4 .O  126.2 9 .2  .O . O  1550.00 

.OO .OO 6.23 1.45 .OOO .035 .055 .OOO 1548.50 1009.48 
.013244 0. 0. 0. 0 11 5 .OO 116.29 1125.77 

"SECNO 3.000 
3.000 2.15 1550.65 1550.59 .OO 1551.24 .59 .OO .OO 1551.01 
800.0 .O 786.3 13.7 .O 126.9 9.4 .O .O 1550.00 

.OO .OO 6.19 1.45 .OOO .035 .055 .OOO 1548.50 1009.45 
.012996 0 .  0. 0. 0 8 0 .OO 116.69 1126.14 

"SECNO 4.000 
4.000 2.16 1550.66 1550.59 .OO 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 .OOO .035 .055 .OOO 1548.50 1009.42 
.012761 0. 0. 0. 0 8 0 .OO 117.07 1126.49 

* C F P N ~  C. nnn 

T3 011 

J1 ICHECK I N 9  NINV IDIR STRT METRIC HVINS Q WSEL FQ 

12 .01333 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

PAGE 22 

PAGE 23 

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

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

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 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 6.75 1.74 .OOO .035 .055 .OOO 1548.50 1008.67 
.013213 0 .  0. 0. 0 11 5 .OO 126.18 1134.86 

"SECNO 3.000 
3.000 2.36 1550.86 1550.81 .OO 1551.54 .68 .OO .OO 1551.01 

1000.0 .O 971.8 28.2 .O 144.7 16.2 .O .O 1550.00 
.OO - 0 0  6.71 1.74 .OOO ,035 ,055 .OOO 1548.50 1008.64 

.012989 0. 0. 0 .  0 5 0 .OO 126.58 1135.23 

"SECNO 6.000 

Channel 
APPENDIX A 
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PAGE 24 

T3 Q12 

J l  ICHECK I N P  NINV I D I R  STRT METRIC HVINS Q WSEL FP  

13 .01333 

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

12 -1 -1 

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

%ME v LOB vRos xNL xNcn  xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF12 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- ,100 CEHV- ,300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M IN  USED 

1.000 2.52 1551.02 1551.02 .OO 1551.80 .78 -00 .OO 1551.01 
1200.0 . O  1153.3 46.7 . O  160.1 23.5 . O  . O  1550.00 

. O O  .08 7.20 1.98 .022 .035 .055 .DO0 1548.50 1007.75 
.013200 0. 0 .  0. 0 14 5 . O O  135.28 1143.02 

'SECNO 4.000 
4.000 2.55 1551.05 1551.01 . O O  1551.81 .76 . O O  .OO 1551.01 

1200.0 . O  1152.0 48.0 . O  161.6 24.3 . O  .O 1550.00 
. O O  .08 7.13 1.97 .022 .035 .055 .OOO 1548.50 1007.41 

.012764 0. 0 .  0. 0 5 0 . O O  136.38 1143.79 

PAGE 25 

PAGE 26 

1 3  PI3 

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

14 .01333 

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

13 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 27 

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

%ME vLoB  vRos xNL xNcn  xNR wTN ELMIN s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 

Channel 
APPENDIX A 
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2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.71 1551.21 1551.21 .OO 1552.05 .83 .OO .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 .OOO 1548.50 1004.00 
.012574 0. 0. 0. 0 14 5 .OO 147.46 1151.46 

'SECNO 3.000 
3.000 2.76 1551.26 1551.20 .OO 1552.05 .79 . 00 .OO 1551.01 

1400.0 1.0 1323.7 75.2 .6 180.5 35.3 .O .O 1550.00 . 00 1.78 7.34 2.13 .022 .035 .055 .OOO 1548.50 1003.17 
.OX1662 0. 0. 0. 0 5 0 .OO 150.16 1153.33 

'SECNO 4.000 
4.000 2.91 1551.41 1551.20 .OO 1552.07 .66 .OO .01 1551.01 

1400.0 3.4 1307.0 89.6 1.6 194.2 44.5 .O .O 1550.00 
.OO 2.16 6.73 2.02 .022 .035 .055 .OOO 1548.50 1000.08 

.008903 0. 0. 0. 5 5 0 .OO 160.19 1160.27 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
qLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

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

PAGE 28 

PAGE 29 

a14 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

14 - 1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9:: VROB %ME 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF14 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . l o0  CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.91 1551.41 1551.41 
1500.0 3.9 1493.4 102.7 

.OO 2.48 7.68 2.30 
.011585 0. 0. 0. 

PAGE 30 

'SECNO 2.000 
2.000 2.91 1551.41 1551.41 

1600.0 4.0 1493.1 102.9 
.OO 2.48 7.67 2.30 

.011540 0. 0. 0. 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  S t r u c t u r e  a t  C503 HEC-2, Page 10 



"SECNO 5.000 
5.000 3.07 1551.57 1551.40 .OO 1552.29 .72 . 00 .01 1551.01 

1600.0 8 . 8  1472.1 119.1 2 .8  208.0 54.9 .O .O 1550.00 . 00 3.14 7.08 2.17 .022 .035 .055 .OOO 1548.50 1000.00 
.008980 0. 0. 0. 7 5 0 .OO 167.27 1167.26 

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

%ME vLoB vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 3 1  

PAGE 32 

THIS RUN EXECUTED 22JUN93 19:03:46 ..................................... 
HEC-2 WATER SURFACE PROFILES 

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

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUFI'IARY OF ERRORS LIST 

SUWRY PRINTOUT 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10"KS KRATIO 

1 
22JUN93 19:03:43 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 1OaKS KRATIO 

Channel 
APPENDIX A 

Hydraul i c  Calculations f o r  S t r u c t u r e  a t  C503 
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1 
2 2 J U N 9 3  1 9 : 0 3 : 4 3  

SECNO '4 CWSEL DEPTH VCH CRIWS EG H L  10'KS KRATIO 

SUFMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1 . 0 0 0  PROFILE- 1 3  C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE-  1 4  C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure a t  C503 

PAGE 3 4  
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Table R-6 
Storage and Discharge vs. Stage Data for C504 

* Note: Weir flow over the road will start at EL > 1543.74 



Figure R-2 
Storage and Discharge vs Stage for C504 

- Discharge ----- Storage 

1541 1542 1543 
Stage, in feet 



C504 Storage Volume 
Calculated From Planimetered Contours 

1 2 3 4 5 6 7 8 
Storage Volume, in Acre-feet 



C504 Stage vs Discharge 
Culvert Flow from HY8 

1538 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

Discharge, in cfs 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(_.._ +....*.... C_.____._ ,___l___.~____~ .... ... ̂  ......_._ ... &.. . .__,_ .... ̂ _ ,___ ,... _ ..... :..... (._..̂ .. . . .  _ .- ....,.....,. ... ...-. ......... ^ .... (..... ̂ . .:_ .... (...... _̂ .__..).-.+ .....,.....*.....,.....*.... ......,.....,..... + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......... .... .... .. ..... ..... ....... ... ..... .... .. . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  (..... *... .,..... 6 .................... * ., (. .:. ..,.....,..... ). .-( - ., ., .,.. .'....,....., ...* (- ....,. .- (.....*....* + +.-.+-.. ,....+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  .......................................... ........... . .  . . ............... _ i. . .- .............. *.. -2.. .... 4 +... ........ . . a .  ......... &....,....&....a ..... . . . . . . . . . . . . . . . . . . . . .  4 .  . . . . . . . . . . .  ; . . . . . . . . . .  . . . . .  : : : :  : : .  . , . ,  : : a :  a : : :  : : : :  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..* ..... + .. + .. .* ..........,.... ,. .. .., ..... + .....,....., .......... ................................ ..... * ..... ....*..... ..... * ,. ....,..... + .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . : : :  : : : :  : : : :  : , I :  , , I ,  8 ,  a :  : : : ,  

......,.....I.... C .....,..... ..... < ..... * ,..... &... ......,.....+.....I...-,............,.....r....*...... .....,..... .... * .....a..... .....*.....,.....+.. ..., + ..... .............................. y.4 ..... . . .  . . .  . . .  . . . . . . .  . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  , : .  ................... .... ...... ....... .......... .... .. ....... . .... .............. ..... .... --... .... ..... . .... .... ... .... ..... ..... ..... .... . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
. . 

i i --.-.I i -.i-- --i 2 i i... .i. -.. i .....-. ..; ..i 4 .i i i i.. .i i i i. ....- .i i i i '. i 4 * : 4 + + . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : : : :  : : : :  i : : :  .....-... .b 8 ..... ' ...... ; ....... ..; ..... + ..... ;.....;.........*.....a ..... '.....-..........,.....-....8 ..... a ..... .....,..... ' ................. < ..... .......... ,. ........ + ..... $ .....-.... " ..... .....,..... * .... 4 .... .......... * & .... ..........* ...... 6 .... < ..... & .... + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  . . .  . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, , , :  , : : :  . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  . . . .  ...... .. .......... .... .. .... . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . : :  : : : :  i : : :  : : : :  i : : ,  - - . . . . . . . .  ! j i j  . . . . . . . . . . . . . . . . . . .  . : : :  i : : :  : : : :  : ! : I  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . , . , . . . . . . . . . .  . . ... .......................... ... . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .  .-.. A - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .̂ .... : ....*.... -__ ...? ..... ..........+.....,.. ...p.. . .._ -__. _ ... (.....*. ... ..................................................... .......... .....-... .i__.,_ _._( . ...,..... . ......,..... <..... / . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! : . .  , :  
. . .  . . . .  . . .  . . . . . . . . . .  . . . .  , .  , , ,  : . : !  : : : :  
. . . . . . . .  . . . . . . . . . . . .  -- " . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  , , : :  : : : :  : : : :  : : : :  : 3 ' : :  : : : ,  : . . .  . . . . . .  .......... .- - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 : : :  : : : :  : . : :  : :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . / !  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .̂ ..-. >-- ...................... ,-.-. >.... ..... ...+..... . .....,. .... .................................... .............................................. ........... ̂  ........-. ........ ̂ ........ l- .... ....,..---(......... ., .....; ..... + .... 4 .........{.....+..... ; ..... 6 .......... ; ..... i ..... 2 ..... 4 . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 1 1  I I I I  I l l 1  1 1 1 1  I l l 1  I l l 1  1 1 1 1  I l l 1  1 1 1 1  I l l 1  I l l 1  
1 1 1 1  I I I I  1 1 1 1  I l l 1  I l l 1  I I I I  I l l 1  I l l 1  I I I I  1 1 1 1  I l l 1  I I I I  



CURRENT DATE: 06-15-1993 @ CURRENT T IME:  11:33:44 
FILE DATE: 06-15-1993 
F I L E  NAME: C504 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

-- - 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C504 

ELEV (FT )  
1538.14 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL (FT )  (FT )  n TYPE 
1 CSP 2.00 2.00 .022 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

TOTAL 
0 
3 
6 

10 
13 
15 
19 
2 2 
26 
2 9 
3 2 
3 0 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT )  (FT )  (FT )  

1538.14 1536.24 100.02 

DATE: 06-15-1993 

6 ROADWAY I T R  
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 1 4  
0 OVERTOPPING 

SUMMARY OF I T E R A T I V E  SOLUTION ERRORS F I L E :  C504 DATE: 06-15-1993 

HEAD 
ELEV(FT)  

1538.14 
1539.05 
1539.50 
1539.90 
1540.33 
1540.66 
1541.41 

Cul  vert 

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 
3 
6 

10 
13 
15 
19 
2 2 
26 

FLOW % FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX A 
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1545.27 0.00 29 0 0.00 
1546.45 -0.01 32 0 0.11 

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

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

F I L E  DATE: 06-15-1993 
F I L E  NAME: C504 

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

DIS-  HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET T A I  LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( ft) (ft) (ft) tF4> (ft) (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  1538.14 ft E l .  o u t l e t  i n v e r t  1536.24 ft 
E l .  i n l e t  t h r o a t  i n v e r t  0 . O O  ft E l  . in1 e t  c r e s t  0.00 ft 

***** S I T E  DATA ***** CULVERT INVERT ************** 
INLET STATION (FT)  0.00 
INLET ELEVATION (FT) 1538.14 
OUTLET STATION (FT) 100.00 
OUTLET ELEVATION (FT) 1536.24 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0190 
CULVERT LENGTH ALONG SLOPE (FT) 100.02 

***** 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 

Cul vert  
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CURRENT DATE: 06-15-1993 
CURRENT T I M E :  11:33:44 

F I L E  DATE: 06-15-1993 
F I L E  NAME: C504 

TAILWATER 

***** USER DEF INED CHANNEL CROSS-SECTION F I L E  NAME: C504 
M A I N  CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-15-1993 
LEFT  CHANNEL BOUNDARY 4 
R IGHT  CHANNEL BOUNDARY 5 
MANNING N LEFT  OVER BANK 0.055 
MANNING N M A I N  CHANNEL 0.035 
MANNING N R IGHT  OVER BAN 0.055 
SLOPE OF CHANNEL ( F T / F T )  0.0104 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 

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

FLOW 
(C FS 
0.00 
3.20 
6.40 
9.60 

12.80 
15.00 
19.20 
22.40 
25.60 
28.80 
32.00 

W.S.E. 
( F T )  

1536.24 
1536.36 
1536.41 
1536.45 
1536.48 
1536.50 
1536.54 
1536.56 
1536.59 
1536.61 
1536.64 

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 
( F T )  
0.00 
0.12 
0.17 
0.21 
0.24 
0.26 
0.30 
0.32 
0.35 
0.37 
0.40 

VEL.  SHEAR 
(FPS) (PSF) 
0.00 0.00 
1.05 0.08 
1.31 0 .11 
1.51 0.13 
1.67 0.16 
1.77 0.17 
1.94 0.19 
2.05 0.21 
2.15 0.23 
2.24 0.24 
2.33 0.26 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH ( F T )  1 .OO 
CREST LENGTH ( F T )  1.00 
OVERTOPPING CREST ELEVATION ( F T )  1546.00 

Cul vert 
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....................................... 
* HEC-2 WATER SURFACE PROFILES * 

n * 

V e r s i o n  4.6.2; May 1991 e :* 
RUN DATE 22JUN93 TIME 19:05:07 * 

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

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

*.***. ***t".***..**"".*...""*******t.l 

* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 95616-4687 

* (916) 756-1104 

***.*...... .******""".*""~"**"*"**"""." 

""****t**.***t**."***.**"**"**..*.. 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 .*.""*"*.*"..""*"""""*""""""".".""*"" 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:05:07 

T 1 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: i ~ 0 1 9 2 - 0 4  
7 2  FOUNTAIN HILLS NORTH F I S  STUDY by GVSCE 

:2 FILE: dtPCH504.1H2 
- 7  

T5 T h i s  model I s  used t o  deve lop  a r a t i n g  c u r v e  f o r  c u l v e r t  504 
T6 D i t c h  f l o w  t o  s o u t h  o f  c u l v e r t  504 i s  d i v e r t e d  t o  C505 
T7 
T8 S i n g l e  X-Sect ion  Run 

D i t c h  s l o p e  - .010 From 200 s c a l e  map 

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

2 .010 

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

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

53 VARIABLE CODES FOR SUWRY PRINTOUT 

38 43 1 8 26 2 3 11 5 

Manning's n: M i n  Normal Max 
E a r t h  .015 .022 .030 

Pavement .013 .016 .020 
D e s e r t  .040 .060 .080 

Veg Des. .070 . I 0 0  . I 6 0  

E a r t h y  
E a r t h  D e s e r t  D e s e r t  

X-Sect ion  1 
t h i s  s e c t i o n  needs t o  be i n p u t  f r o m  200 s c a l e  map 

X 1 1 8 1022 1065 
GR 1546 999.99 1543.74 1000 1543.46 1014 1542.66 1022 1541.66 1026 
GR 1543 1065 1544 1120 1546 1170 

PAGE 2 

PAGE 3 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 9:: vRoB ?,ME VLOB XN L XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
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CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1 .OOO 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 

1.000 .44 1542.10 1542.01 .OO 1542.14 

"SECNO 2.000 
2.000 .44 1542.10 1542.01 .OO 1542.14 

5.0 .O 5 . 0  .O .O 3.3 
.OO . 00 1.54 .OO . 000 ,035 

.009802 0 .  0. 0 .  0 15 

"SECNO 6.000 
6.000 .46 1542.12 1542.01 .OO 1542.15 .03 .OO .OO 1542.66 

5.0 .O 5 . 0  .O .O 3 . 4  .O .O .O 1543.00 
.OO .OO 1.46 .OO .OOO .035 .OOO ,000 1541.66 1024.18 

.008591 0. 0 .  0. 0 19 0 .OO 15.05 1039.23 

T3 9 2  

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

3 .010 

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

2 -1 - 1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CRUSS SECTIONS 

PAGE 4 

PAGE 5 

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

1.000 .57 1542.23 
MIN USED 
1542.13 

. o  
.oo 
0. 

"SECNO 2.000 
2.000 .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 .OO 1.82 .OO .DO0 .035 .OOO .OOO 1541.66 1023.70 

.009776 0 .  0 .  0. 0 15 0 .OO 19.05 1042.75 

"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 .OO 1.81 .OO .OOO .035 .OOO .OOO 1541.66 1023.69 

.DO9525 0. 0. 0 .  0 15 0 .OO 19.14 1042.83 

"SECNO 4.000 
4.000 .58  1542.24 1542.13 .OO 1542.29 .05 . 00 .OO 1542.66 

10.0 .O 10.0 .O .O 5.6 .O .O .O 1543.00 
.OO .OO 1.79 - 0 0  .OOO .035 .OOO .OOO 1541.66 1023.67 

.009261 0 .  0. 0. 0 15 0 .OO 19.24 1042.92 

"SECNO 5.000 
5.000 .59 1542.25 1542.13 .OO 1542.29 .05 .OO .OO 1542.66 

10.0 .O 10.0 .O .O 5.6 .O .O .O 1543.00 

Channel 
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"SECNO 6.000 
6.000 .59 1542.25 1542.13 .OO 1542.30 .05 . 00 .OO 1542.66 
10.0 .O 10.0 .o .o 5.7 .o .o .O 1543.00 
.OO .OO 1.75 .OO .OOO .035 .OOO -000 1541.66 1023.65 

.008779 0. 0. 0. 0 15 0 .OO 19.44 1043.09 

PAGE 6 

T3 Q3 

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

4 .010 

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

3 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 7 

SECNO DEPTH CWSEL CRlWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

&ME vLoB  vcH  vRoB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF 3 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- ,300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. M IN  USED 

1.000 .74 1542.40 1542.28 -00 1542.48 .07 .OO .OO 1542.66 
20.0 .O 20.0 .O .O 9.1 .O .O .O 1543.00 
.OO .OO 2.19 .OO .OOO .035 .OOO .OOO 1541 -66 1023.03 

.010048 0. 0. 0. 0 14 11 .OO 24.58 1047.61 

"SECNO 2.000 
2.000 .75 1542.41 1542.28 .OO 1542.48 .07 .OO .OO 1542.66 
20.0 .O 20.0 .O .O 9.2 .O .O .O 1543.00 
.OO .OO 2.18 .OO .OOO ,035 .OD0 .OOO 1541.66 1023.02 

.009908 0. 0. 0. 0 15 0 .OO 24.64 1047.67 

T 3  44 

J 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

5 .010 

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

4 -1 - 1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9:; VROB %ME 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

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

PAGE 8 

PAGE 9 
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CRIT ICAL  DEPTH TO BE CALCULATEO AT A L L  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF M A X .  M I N  USE0 

1.000 .96 1542.62 1542.47 .OO 1542.73 .I1 .OO .OO 1542.66 
40.0 .O 40.0 .O .O 15.3 .O .O .O 1543.00 . 00 . 00 2.62 . 00 .DO0 .035 .OOO .OOO 1541.66 1022.16 

.010160 0. 0. 0. 0 22 11 .OO 31.81 1053.96 

'SECNO 2.000 
2.000 .96 1542.62 1542.47 .OO 1542.73 . I1 .OO .OO 1542.66 
40.0 .O 40.0 .O .O 15.3 .O .O .O 1543.00 . 00 .OO 2.61 .OO .DO0 .035 .OOO .OOO 1541.66 1022.15 

.010044 0. 0. 0. 0 15 0 .OO 31.88 1054.03 

'SECNO 3.000 
3.000 .97 1542.63 1542.47 .OO 1542.73 .I0 .OO .OO 1542.66 
10.0 . O  4 0 . 0  . O  .O 15.4 . O  .O .O 1543.00 

'SECNO 4.000 
4.000 .97 1542.63 1542.47 .OO 1542.73 .I0 .OO .OO 1542.66 
40.0 .O 40.0 .O .O 15.5 .O .O .O 1543.00 
. 00 .OO 2.57 .OO ,000 .035 ,000 .OOO 1541.66 1022.12 

"SECNO 6.000 
6.000 .98 1542.64 1542.47 .OO 1542.74 .I0 .OO .OO 1542.66 
40.0 .O 40.0 .O .O 15.8 .O .O .O 1543.00 
.OO .OO 2.54 . 00 ,000 .035 .OOO .OOO 1541.66 1022.10 

.009335 0. 0. 0. 0 15 0 .OO 32.32 1054.41 

TB Q5 

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

6 .Dl0 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

5 -1 - 1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA $:; VROB 91ME 

R-BANK ELEV 
VLOB XN L XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPWIO ENDST 

'PROF 5 

CRIT ICAL  DEPTH TO BE CALCULATEO AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, M I N  USED 

1.000 1.12 1542.78 1542.62 .OO 1542.91 .I3 .OO .OO 1542.66 
60.0 .O 60.0 .O .I 20.6 .O .O .O 1543.00 
.OO .07 2.91 .OO .020 .035 .DO0 .OOO 1541.66 1020.83 

.010125 0. 0. 0. 0 15 11 .OO 37.66 1058.50 

'SECNO 2.000 
2.000 1.12 1542.78 1542.62 .OO 1542.91 .13 . 00 .OO 1542.66 
60.0 .O 60.0 .O .I 20.7 .O .O .O 1543.00 
.OO -07 2.90 .OO .020 ,035 . 000 .OOO 1541.66 1020.81 

.010023 0. 0. 0. 0 15 0 .OO 37.75 1058.56 

'SECNO 4.000 
4.000 1.13 1542.79 1542.62 .OO 1542.91 .I3 .OO .OO 1542.66 
60.0 .O 60.0 .O .I 20.9 .O .O .O 1543.00 
.OO .07 2.87 .OO .020 .035 .OOO .OOO 1541.66 1020.75 

.0097 16 0. 0. 0. 0 15 0 .OO 38.00 1058.75 

'SECNO 5.000 

Channel 
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T3 96 

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

7 .010 

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

6 - 1 -1 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

*PROF 6 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

PAGE 12 

PAGE 13 

CCHV- . I 0 0  CEHV- .300 
'SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, MIN USE0 

1.000 1.24 1542.90 1542.74 
80.0 .5  79.5 .O . 00 1.81 3.13 - 0 0  

.010033 0. 0. 0. 

'SECNO 3.000 
3.000 1.25 1542.91 1542.72 .OO 1543.06 . I 5  . OD .OO 1542.66 
8 0 . 0  .6 79 .4  .O . 3  25.6 . O  .O .O 1543.00 

.OO 1.82 3.10 .OO .020 .035 .OOO .OOO 1541.66 1019.53 
.009814 0. 0.  0. 0 15 0 .OO 42.76 1062.29 

"SECNO 6.000 
6.000 1.26 1542.92 1542.72 .OO 1543.06 . I 4  .OO .OO 1542.66 

80.0 .6 79 .4  .O .3 2 6 . 1  .O .O .O 1543.00 
.OO 1.83 3.05 .OO .020 ,035 .OOO .OOO 1541.66 1019.42 

.009337 0.  0 .  0.  0 15 0 .OO 43.20 1062.62 

PAGE 14 

T3 Q7 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

8 .010 

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

7 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 15 

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

VROB %ME vLoB xNL xNcti xNR wTN ELnxN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

Channel 
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CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. M I N  USED 

1 .OOO 1.34 1543.00 1542.83 .OO 1543.17 .OO .Ot 1542.66 . '7, 100.0 1.4 98.6 .O .6 29.7 .O 1543.00 
.OO 2.30 3.32 .OO .020 .035 .OOO .OOO 1541.66 1018.56 

.010092 0. 0. 0. 0 11 11 .OO 46.69 1065.24 

"SECNO 2.000 
2.000 1.35 1543.01 1542.83 .OO 1543.18 .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 .OOO .OOO 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 .I7 .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 .OOO .OOO 1541.66 1018.50 

.009838 0. 0. 0. 0 15 0 .OO 47.02 1065.52 

'SECNO 4.000 
4.000 1.36 1543.02 1542.83 .OO 1543.18 .I7 .OO .OO 1542.66 
100.0 1.4 98.6 .O .6 30.1 .O .O .O 1543.00 
.OO 2.29 3.28 .03 ,020 .035 .055 .OOO 1541.66 1018.47 

.009657 0. 0. 0. 0 15 0 .OO 47.26 1065.73 

"SECNO 5.000 
5.000 1.36 1543.02 1542.84 .OO 1543.18 .16 .OO .OO 1542.66 
100.0 1.5 98.5 .O .6 30.2 .O .O .O 1543.00 
.OO 2.29 3.26 .03 .020 .035 .055 .OOO 1541.66 1018.43 

.009468 0. 0. 0. 0 15 0 .OO 47.53 1065.95 

"SECNO 6.000 
6.000 1.36 1543.02 1542.84 .OO 1543.19 .I6 .OO .OO 1542.66 
100.0 1.5 98.5 .O .7 30.4 .O .O .O 1543.00 
.OO 2.28 3.24 .03 ,020 .035 .055 .OOO 1541.66 1018.39 

.009278 0. 0. 0. 0 15 0 .OO 47.80 1066.18 

T3 98 

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

9 .010 

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

PAGE 16 

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

%ME vLo8 vcH vRoB xNL xNcH xNR wTN E w I N  ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, M I N  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 .OOO 1541.66 1016.72 

.009985 0. 0. 0. 0 14 10 .OO 58.59 1075.31 

"SECNO 2.000 
2.000 1.53 1543.19 1543.04 .DO 1543.42 .23 .OO .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 .OOO 1541.66 1016.71 

"SECNO 3.000 
3.000 1.53 1543.19 1543.03 .OO 1543.42 .23 .OO .OO 1542.66 
150.0 4.3 145.1 .6 1.4 37.8 1.0 .O .O 1543.00 . 00 3.03 3.84 .56 .020 .035 .055 .OOO 1541.66 1016.67 

.009779 0. 0. 0. 0 15 0 .OO 58.92 1075.59 

PAGE 17 
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'SECNO 6.000 
6.000 1.55 1543.21 1543.03 .OO 1543.43 .22 .OO .OO 1542.66 
150.0 4.5 144.9 .7  1.5 38.4 1.2 .o .O 1543.00 

.OO 3.00 3.78 ,020 .035 .05g $000 152i4.2: 3: .009258 0 .  0 .  0 15 .oo 

PAGE 18 

T3 99  

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

10 .010 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

9 -1 -1 

WSEL FQ 

CHNIM ITRACE 

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

%ME vLoB v c n  vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 9 

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 1.68 1543.34 1543.20 .OO 1543.62 .28 .OO .OO 1542.66 
200.0 8.2 189.2 2.6 2.3 44.0 3 .1  .O . o  1543.00 

.OO 3.60 4.30 .82 .020 .035 .055 .OOO 1541.66 1015.24 
.010026 0. 0 .  0. 0 19 9 .OO 68.27 1083.50 

"SECNO 2.000 
2.000 1.68 1543.34 1543.21 .00 1543.62 .28 .OO .OO 1542.66 
200.0 8.3 189.1  2.6 2.3 44.0 3 .1  .O .O 1543.00 

.OO 3.59 4.29 .82 .020 .035 .055 .OOO 1541.66 1015.22 
.009956 0. 0 .  0. 0 12 0 .OO 68.39 1083.61 

'SECNO 3.000 
3.000 1.68 1543.34 1543.20 .OO 1543.62 .28 .OO .OO 1542.66 
200.0 8.3 189.0 2.6 2.3 44.2 3.2 .O .O 1543.00 

.OO 3.58 4.28 .82 .020 .035 .055 .OOO 1541.66 1015.18 
.009838 0. 0 .  0. 0 15 0 .OO 68.61 1083.79 

"SECNO 6.000 
6.000 1.70 1543.36 1543.21 .OO 1543.63 .27 .OO .OO 1542.66 
200.0 8.6 188.5 2.9 2.4 44 .8  3.5 .O .O 1543.00 

.OO 3.54 4.21 .83 .020 .035 .055 .OOO 1541.66 1015.03 
.009324 0. 0 .  0. 0 12 0 .OO 69.59 1084.62 

PAGE 19 

PAGE 20 

T3 Q10 

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

11 .010 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 0  -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 2 1  

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

%ME vLoB vRoa xNL xNcH xNR wTN E M I N  ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 

Channel 
APPENDIX A 
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*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M IN  USED 

1.000 1.80 1543.46 1543.34 .OO 1543.79 .33 .OO .OO 1542.66 
250.0 13.1 230.8 6.1 3.2 49.4 5.9 .O .O 1543.00 
.OO 4.06 4.67 1.02 .020 .035 .055 .OOO 1541.66 1013.81 

.010090 0. 0. 0. 0 15 8 .OO 76.70 1090.51 

PAGE 22 

T3 Qll 

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

12 .010 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

11 -1 - 1 

WSEL FQ 

CHNIM ITRACE 

PAGE 23 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA E VROB 9 IME 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

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

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. M I N  USE0 

1.000 1.92 1543.58 1543.48 .OO 1543.94 .36 .OO .OO 1542.66 
300.0 20.2 269.0 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 2.000 

"SECNO 6.000 

Channel 
APPENDIX A 
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PAGE 24 

1 3  412 

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

13 .010 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

12 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 25 

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

!]ME VLOB !;! VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .lo0 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USE0 

1.000 2.10 1543.76 1543.73 .OO 1544.19 -43 .OO .OO 1542.66 
400.0 38.2 339.0 22.9 7.9 62.3 16.0 .O .O 1543.00 

.OO 4.82 5.44 1.43 .020 .035 .055 .DO0 1541.66 1000.00 
.010049 0. 0. 0. 0 11 6 .OO 107.00 1107.00 

'SECNO 2.000 
2.000 2.11 1543.77 1543.72 .OO 1544.19 .42 .OO .OO 1542.66 
400.0 38.3 338.7 22.9 8.0 62.4 16.1 .O .O 1543.00 

.OO 4.81 5.43 1.42 .020 .035 ,055 .OOO 1541.66 1000.00 
.009990 0. 0. 0. 0 5 0 -00 107.11 1107.11 

"SECNO 4.000 
4.000 2.12 1543.78 1543.74 .OO 1544.20 .41 .OO .OO 1542.66 
400.0 39.0 337.6 23.4 8.2 62.8 16.5 .O .O 1543.00 

.OO 4.77 5.37 1.41 .020 .035 .055 .OOO 1541.66 1000.00 
.009695 0. 0. 0. 0 8 0 .OO 107.66 1107.66 

13 913 

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

14 .010 

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

13 - 1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV ! VROB %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 

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

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

PAGE 26 

PAGE 27 

CCHV- .I00 CEHV- .300 
'SECNO 1.000 

Channel 
APPENDIX A 
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2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 
1.000 2.26 1543.92 1543.88 .OO 1544.40 .48 .OO .OO 1542.66 
500.0 61.5 401.0 37.5 11.4 69.1 23.3 .O .O 1543.00 

.OO 5.41 5 . 8 1  1.61 .020 .035 .055 .000 1541.66 1000.00 
.009992 0. 0 .  0. 8 .OO 115.61  1115.61 

"SECNO 2.000 
2.000 2.26 1543.92 1543.88 .OO 1544.40 .48 . 00 .OO 1542.66 
500.0 61.7 400.7 37.6 11.4 69 .1  23.4 .O .O 1543.00 . 00 5 .41  5.80 1.61 .020 .035 .055 .OOO 1541.66 1000.00 

.009938 0 .  0. 0. 0 5 0 .OO 115.72 1115.72 

"SECNO 6.000 
6.000 2.31 1543.97 1543.89 .OO 1544.41 .45 .OO .OO 1542.66 
500.0 64.5 396.0 39.5 12.2 70.6 25 .1  .O .o 1543.00 

.OO 5.30 5 .61  1.57 .020 .035 .055 .OOO 1541.66 1000.00 
.009053 0. 0 .  0. 1 8 0 .OO 117.58 1117.58 

PAGE 28 

T3 914 

J1 ICHECK INQ NINV IOIR STRT METRIC HVINS Q 

15 .010 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

14 -1 -1 

WSEL FQ 

CHNIM ITRACE 

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

%ME 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF14 

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 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.40 1544.06 1544.06 

"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  30.7 .O .O 1543.00 

.OO 6.00 6.10 1.82 ,020 .035 .055 .OOO 1541.66 1000.00 
.009884 0. 0 .  0. 0 5 0 - 0 0  121.46 1121.46 

Channel 
APPENDIX A 

liydraul i c Calculations for Structure at  C504 
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PAGE 3 0  

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 3:; QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

?,ME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENOST 

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

THIS  RUN EXECUTED 22JUN93 19:05:10 

Varslon 4.6.2; May 1 9 9 1  ..................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUmARY OF ERRORS L I S T  

S W R Y  PRINTOUT 

SECNO 9 CWSEL DEPTIi VCH CRIWS EG HL IOWKS KRATIO 

PAGE 3 1  

1 
22JUN93 19:05:07 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 1ORKS KRATIO 

Channel 
APPENDIX A 
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1 
2 2 J U N 9 3  1 9 : 0 5 : 0 7  

SECNO 9 CWSEL DEPTH VCH CRIWS EG H L  l O * K S  KRATIO 

PAGE 33 

S W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1 . 0 0 0  PROFILE- 1 4  C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraulic Calculations for  Structure a t  C504 
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Table R-7 
Storage and Discharge vs. Stage Data for C507 

Discharge 
Surface Storage Culvert Weir Total 

Stage Area Volume Flow Flow Flow 
, (ft) (acres) (acre-ft) (cfs) (cfs) (cfs) 

[ 1534.00 1 2.753 1 9.495 1 --- --- I --- 



Figure R-3 
Storage and Discharge vs Stage for C507 

1525 1526 1527 1528 1529 1530 153 1 
Stage, in feet 

I - Discharge - - - -  Storage I 





C507 Stage vs. Discharge 
Culvert Flow from HYS 



C507 Stage vs Discharge 
Weir Flow from Uneven Weir 

1528.90 
0 100 200 300 400 500 600 700 800 900 lo00 1100 

Discharge, in cfs 



CURRENT DATE: 11-09-1993 @ CURRENTTIME: 16:09:28 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C507 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

C S I T E  DATA CULVERT SHAPE, MATERIAL, INLET 
U 
L INLET OUTLET CULVERT BARRELS 
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 

( FT) (FT)  (FT) MATERIAL (FT) (FT) n TYPE 
1 1525.24 1524.74 70.00 1 CSP 2.00 2.00 .022 CONVENTIONAL 
2 
3 
4 
5 
6 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C507 

ELEV (FT)  TOTAL 1 2 3 4 
1525.24 0 0 0 0 0 

DATE: 06-16-1993 

6 ROADWAY I T R  
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 1 4  
0 OVERTOPPING 

-- 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C507 DATE: 06-16-1993 

HEAD 
ELEV (FT) 

1525.24 
1526.28 
1526.78 
1527.20 
1527.68 
1528.47 
1529.41 
1530.50 

Culvert 

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 
3 
7 

10 
14 
17 
20 
24 
2 7 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

A P P E N D I X  A 
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1533.15 0.00 3 1 0 0.00 
1534.36 -0.01 34 0 0.14 

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

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

F I L E  DATE: 06-16-1993 
F I L E  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) (ft) (ft) <F4> (ft) (ft) ( f p s )  ( f t )  ( f p s )  (ft) 

0 1525.24 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
3 1526.28 0.96 1.04 2-M2c 0.75 0.64 3.94 0.64 1.06 0.20 
7 1526.78 1.42 1.54 2-M2c 1.12 0.92 4.82 0.92 1.32 0.28 

10 1527.20 1 .85  1.96 2-M2c 1.49 1.14 5.52 1.14 1.50 0.34 
14 1527.68 2.31 2.44 6-FFn 2.00 1.32 4.33 2.00 1.66 0.39 
17 1528.47 2.86 3.23 6-FFn 2.00 1.48 5.41 2.00 1.79 0.44 
20 1529.41 3.53 4.17 6-FFn 2.00 1.62 6.49 2.00 1.91 0.48 
24 1530.50 4.34 5.26 6-FFn 2.00 1.72 7.58 2.00 2.01 0.52 
27 1531.74 5.32 6.50 6-FFn 2.00 1.82 8.66 2.00 2.10 0.56 
31 1533.15 6.45 7.91 6-FFn 2.00 1.92 9.74 2.00 2.19 0.59 
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 ft 
E l  . in1  e t  t h r o a t  i n v e r t  0.00 ft E l  . in1 e t  c r e s t  0.00 ft 

***** S I T E  DATA ***** CULVERT INVERT ************** 
INLET STATION (FT)  0.00 
INLET ELEVATION (FT)  1525.24 
OUTLET STATION (FT)  70.00 
OUTLET ELEVATION (FT) 1524.74 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0071 
CULVERT LENGTH ALONG SLOPE (FT) 70.00 

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

Culvert 
APPENDIX A 

Hydraul i c  Ca lcu l a t i ons  f o r  S t r u c t u r e  a t  C507 HY8, Page 2 



CURRENT DATE: 11-09-1993 @ CURRENTTIME: 16:09:28 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C507 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C507 
MAIN CHANNEL AND LT & RT OVER BANKS F I L E  DATE: 06-16-1993 
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 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 1259.00 1530.74 * ******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(C FS 
0.00 
3.40 
6.80 

10.20 
13.60 
17.00 
20.40 
23.80 
27.20 
30.60 
34.00 

W.S.E. 
(FT) 

1524.74 
1524.94 
1525.02 
1525.08 
1525.13 
1525.18 
1525.22 
1525.26 
1525.30 
1525.33 
1525.36 

FROUDE 
NUMBER 

0.000 
0.419 
0.442 
0.457 
0.468 
0.477 
0.485 
0.491 
0.497 
0.502 
0.506 

DEPTH 
(FT) 
0.00 
0.20 
0.28 
0.34 
0.39 
0.44 
0.48 
0.52 
0.56 
0.59 
0.62 

VEL. 
(FPS) 
0.00 
1.06 
1.32 
1.50 
1.66 
1.79 
1.91 
2.01 
2.10 
2.19 
2.27 

SHEAR 
(PSF) 
0.00 
0.09 
0.12 
0.15 
0.17 
0.19 
0.21 
0.23 
0.24 
0.26 
0.27 

ROADWAY OVERTOPPING DATA 

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

PAVED 
1 .oo 
1.00 

OVERTOPPING CREST ELEVATION (FT) 1534.00 

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: 6/22/1993 
TIME: 12: 9.38 

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

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

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

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  C507 
DATE: 6/22/1993 
TIME: 12: 9.38 ............................................. 

Weir 

POINT ELEVATION 
----- --------- 

1 1530.01 
2 1529.87 
3 1529.73 
4 1529.61 
5 1529.49 
6 1529.39 
7 1529.30 
8 1529.22 
9 1529.15 

10 1529.09 
11 1529.04 
12 1529.00 
13 1528.98 

STAT I ON 
------- 
1000.00 
1020.00 
1040.00 
1060.00 
1080.00 
1100.00 
1120.00 
1140.00 
1160.00 
1180.00 
1200.00 
1220.00 
1240.00 
1260.00 
1280.00 

POINT ELEVATION 
--- - - --------- 

16 1528.96 
17 1528.97 
18 1529.00 
19 1529.04 
2 0 1529.09 
2 1 1529.11 
2 2 1529.26 
23 1529.55 
24 1529.64 
2 5 1534.00 

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  C507 

STATION 
------- 
1300.00 
1320.00 
1340.00 
1360.00 
1380.00 
1390.00 
1440.00 
1540.00 
1570.00 
1570.01 

WEIR, Page 1 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain Hills North FIS 
DATE: 6/22/1993 
TIME: 12: 9.38 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT 
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

HEAD COEFFICIENT 

APPENDIX A 



............................................. 
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  C507 
DATE: 6/22/1993 
T I M E :  12: 9.38 ............................................. 

ELEVATION DISCHARGE (CFS) --------- --------------- 
1528.80 0.00 
1528.90 0.00 
1529.00 1.71 
1529.10 17.21 
1529.20 49.14 
1529.30 98.17 
1529.40 165.29 
1529.50 251.54 
1529.60 357.86 
1529.70 484.81 

Weir 
APPENDIX A 
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Table R-8 
Storage and Discharge vs. Stage Data for C508 

* Note: Weir flow over the road will start at EL > 1529.64 



Figure R-4 
Storage and Discharge vs Stage for C508 

. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . .  . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . , .  
-++ . . . .  . . . .  

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

. . . . 
. . . .  . . . .  . . .  . . . .  . . .  . . . .  ;+.--++- : : : :  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  : :+- . . . .  : : : :  : : -  i 

5 
! . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . , . .  

,524 1525 1526 1527 1528 1529 1530 153 1 1532 
Stage, in feet 

- Discharge ----- Storage I 



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



C508 Stage vs. Discharge 
Culvert Flow from HY8 

1524 
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

Discharge, in cfs 



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

. . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  . . . . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  .... .............. ......... .. .............. .. .......... ....................................... ................ ................ ....... .......... ............. ................. .............. ... .......... .......... .................. .......... - ..... . . 
. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  - -. -. -. - -. .- -. - - .- ..- ....*. .....-. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  : : : :  : : : :  . . . . . . . . . . . . . . . . . . .  . : : : :  : . : .  . : : :  : : : ,  8 : : :  ... .................. ..... - .......... .. ...... ... .. ......... ................................... - ............................... .... -. ........ - ..... -. ............. .- ........... -. ... -. ......... . * .... * ........... ..... ..... ....... .- 
: : :  : : : : - : : : :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : : : : :  : :  : : : :  : : : :  : : : :  : : : :  : : :  : _ . .  . . . .  ! ! : : !  . . . . . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . . .  ................. ........ ... ... ....... ................ ................................... ....................................................... ........... ............ ............... ......... .............. .............. ................... ....... ............... ... . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  -. -. - -. .- -. -. -. -. .-. . . . . . . . . . . .  . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ........ ... -. ........... .- -. ............... -. .................. .- .. .- ......... -. ... - ........... - ........................ ..... ........... .................... -. ............... -. ... . .- .......... .- ..... .......... ................ -... .. .- .. .... .- ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  . . .......... ... .. ........ ............ ..................................... ............... ............... ... .............. ............. ............. ... ........... ... ... .. ............... ... .............. ................ ........ ........... ... .... . . . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . .  .- - -. -. -. - -. -. .- -. -. -. .- -. - - -.. .......-A . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . : :  : : : :  : : : :  : :  L / i /  - -- ............ .-. .............. .. -. .......... -. ..................................... -. ................ -. .............. .. . .- .- .- ... .............. .- ................. -. ........................... .. ............... -. . .+ .............. ..- ............. .... ) . ) ,  . . . .  : : : : - : : : :  : : : :  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  : : : :  i : : :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  ............... . .. .. .............. .. ........ ................................... .. ......... ..................... ............. ............. ............ ... .................... .. .. .......... ................. ..... . - - .-. ..-. -. -. -. .- -. -. -. -. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  
I I I I  1 1 1 1  I I I I  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  I I I I  1 1 1 1  1 1 1 1  I I I I  1 1 I i  
I I I I  I I I I  I l l 1  1 1 1 1  I I I I  J I I I  I l l 1  I l l 1  I l l 1  I l l 1  I I I I  I I I I  



CURRENT DATE: 11-09-1993 @ CURRENT TIME: 16:18:33 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C508 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

- 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C508 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL (FT)  (FT)  n TYPE 
1 CSP 3.50 3.50 .022 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 06-16-1993 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1524.24 1522.94 120.01 

ELEV (FT)  TOTAL 
1524.24 0 

6 ROADWAY I T R  
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 1 4  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C508 DATE: 06-16-1993 

HEAD 
ELEV(FT) 

1524.24 
1525.65 
1526.29 

Cul ver t  

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 
10 
2 0 
3 0 
40 
50 
60 
70 
8 0 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
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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1531.47 0.00 9 0 0 0.00 
1532.59 -0.00 100 0 0.01 

0 <1> 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) ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f p s )  ( f t )  ( f p s )  ( f t )  

E l .  i n l e t  face  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 1  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 ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1524.24 
OUTLET STATION (FT) 120.00 
OUTLET ELEVATION (FT) 1522.94 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0108 
CULVERT LENGTH ALONG SLOPE (FT) 120.01 

***** CULVERT DATA SUMMARY ........................ 
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 

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

F I L E  DATE: 06-16-1993 
F I L E  NAME: C508 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C508 
MAIN CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
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 ( F T I F T )  0.0060 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

******* 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. 
(FT)  

1522.94 
1523.09 
1523.16 
1523.22 
1523.27 
1523.31 
1523.35 
1523.39 
1523.42 
1523.45 
1523.48 

FROUDE 
NUMBER 

0.000 
0.423 
0.451 
0.468 
0.481 
0.491 
0.499 
0.507 
0.513 
0.519 
0.524 

DEPTH 
(FT)  
0.00 
0.15 
0.22 
0.28 
0.33 
0.37 
0.41 
0.45 
0.48 
0.51 
0.54 

VEL. 
(FPS) 
0.00 
0.94 
1.20 
1.40 
1.56 
1.70 
1 .81 
1.92 
2.02 
2.11 
2.19 

SHEAR 
(PSF) 
0.00 
0.06 
0.08 
0.10 
0.12 
0.14 
0.15 
0.17 
0.18 
0.19 
0.20 

--- 

ROADWAY OVERTOPPING DATA 

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

PAVED 
1 .oo 
1.00 
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OVERTOPPING CREST ELEVATION (FT) 1532.00 
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l."..tt"**"..**"..**""""****.""".".""""..*.** 

* HEC-2 WATER SURFACE PROFILES . 
" 
* V e r s i o n  4.6.2; May 1991 . 

* 
RUN DATE 22JUN93 TIME 19:07:43 * 

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 

."***"t..*****.*."*.t.*.*..*t**t*..t*"*"" 

U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

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

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

V e r s i o n  4.6.2: May 1991 
*"tt*.*****"t*****.***"*""..*"""""""* 

X 
XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:07:43 

T I  FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCD192-04 
T2 FOUNTAIN HILLS NORTH F I S  STUDY by GVSCE 
13 FILE: dtPCH508.1H2 . - 
7 4  
T5 T h i s  model i s  used t o  deve lop  a r a t i n g  c u r v e  f o r  c u l v e r t  508 
T6 D i t c h  f l o w  t o  N o r t h  o f  C508 i s  d i v e r t e d  t o  C507 
77 
T8 S i n g l e  X-Sect ion  Run 

D i t c h  s l o p e  - .030 f t / f t  From 200 s c a l e  map 

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

2 .030 

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

1 - 1 - 1 

WSEL FQ 

CHNIM ITRACE 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

J3  VARIABLE CODES FOR SUWARY PRINTOUT 

38 43 1 8 26 2 3 1 1  5 5 8  

Manning's n:  M i n  Normal Max 
E a r t h  .015 .022 .030 

Pavement .013 .016 .O2O 
D e s e r t  .040 .060 .080 

Veg Des. .070 . I 0 0  . I 6 0  

E a r t h y  
e a r t h  d e s e r t  d e s e r t  

X-Sect ion  1 
t h i s  s e c t i o n  needs t o  be i n p u t  from 200 s c a l e  map 

X I  1 7 1022 1040 
GR 1532 999.99 1529.64 1000 1529.36 1014 1528.56 1022 1527.56 1026 
GR 1529 1040 1532 1066 

SECNO DEPTH CWSEL 
QLOB 

%ME vLoB 9E"H 
SLOPE XLOBL XLCH 

PAGE 2 

PAGE 3 

CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
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*PROF 1 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1 .OOO .51 1528.07 1528.07 .OO 1528.19 . I 3  . O O  .OO 1528.56 
5.0 . O  5 .0 . O  .O 1 .8 . O  . O  .o 1529.00 
. 00 .OO 2.86 .OO .OOO .035 .OOO .OOO 1527.56 1023.98 

,028809 0. 0. 0 .  0 18 8 . O O  6.93 1030.91 

'SECNO 2.000 
2.000 -52 1528.08 1528.06 .OO 1528.20 . I2  .01 .OO 1528.56 

5.0 . O  5.0 .O . O  1 . 8  .O . O  . O  1529.00 
.OO . 00 2.79 .OO .OOO .035 ,000 .OOO 1527.56 1023.96 

.027125 0. 0. 0 .  0 5 0 .OO 7.01 1030.97 

"SECNO 4.000 
4.000 .57 1528.13 1528.06 . O O  1528.21 .OB .OO . O O  1528.56 

5.0 . O  5 .0 . O  . O  2.2 . O  . O  . O  1529.00 
.OO .OO 2.32 . O O  .OOO .035 .OOO .OOO 1527.56 1023.76 

.016653 0. 0. 0. 0 11 0 . O O  7.68 1031.44 

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

%ME vLoB  vRoB xNL xNcn  xNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"SECNO 6.000 
6.000 .58 1528.14 1528.06 . O O  1528.22 .07 .OO .OO 1528.56 

5.0 . O  5.0 . O  . O  2.3 .O . O  .O 1529.00 
.OO . O O  2.18 . O O  .OOO .035 ,000 .OOO 1527.56 1023.69 

0 .  .014090 0. 0. 0. 0 15 0 .OO 7.93 1031.62 

T3 Q2 

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

3 .030 

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

2 - 1 - 1 

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

?IME vLoB  9:; vRoB xNL xNcH xNR wTN E w I N  ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 2 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- ,300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M IN  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .66 1528.22 1528.22 . O O  1528.39 . I7 . O O  .OO 1528.56 
10.0 . O  10.0 . O  . O  3 .0  . O  . O  . O  1529.00 

.OO .OO 3.31 .OO .OOO .035 .OOO .OOO 1527.56 1023.35 
.026902 0. 0. 0 .  0 17 9 .OO 9.11 1032.45 

'SECNO 2.000 
2.000 .67 1528.23 1528.22 . O O  1528.40 . I6  .01 .OO 1528.56 

10.0 . O  10.0 . O  . O  3 .1  . O  . O  .O 1529.00 . 00 . O O  3.26 .OO . 000 .035 .OOO .OOO 1527.56 1023.32 
.025770 0. 0 .  0 .  0 5 0 . 00 9.18 1032.50 

"SECNO 3.000 
3.000 .71 1528.27 1528.22 . O O  1528.41 . I 3  .OO .OO 1528.56 

10.0 .O 10.0 . O  . O  3.4 .O . O  . O  1529.00 
. O O  -00 2.93 . O O  ,000 .035 .OOO .OOO 1527.56 1023.18 

.019377 0.  0. 0. 3 5 0 .OO 9.68 1032.86 

Channel 
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"SECNO 4.000 
4.000 .73 1528.29 1528.22 .OO 1528.41 .12 . 00 .OO 1528.56 

10.0 . O  10.0 .O . O  3.5 . O  .O .O 1529.00 
.OO .OO 2.82 .OO .OOO .035 .OOO .OOO 1527.56 1023.13 

.017587 0.  0 .  0. 0 11 0 .OO 9.86 1032.99 

"SECNO 5.000 
5.000 

10.0 
.oo 

.015977 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB 9% QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

%ME v L o B  v R o B  x N L  x N c H  xNR wTN E w I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

PAGE 7 

PAGE 8 

T3 Q3 

J 1  ICHECK I N Q  N I N V  I D I R  STAT METRIC H V I N S  Q 

4 .030 

5 2 N P R O F  I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

3 -1 - 1 

WSEL FQ 

CHNIM I T R A C E  

PAGE 9 

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

?,ME VLOB 9:; VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

"PROF 3 

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

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN.  AVG OF MAX. M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 .88 1528.44 1528.44 
20.0 .o 20.0 .o 

. O O  . O O  3.80 . O O  
.024564 0. 0.  0. 

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

? IME v L o B  v c H  v R o B  x N L  x N c n  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWIO ENDST 

PAGE 10 
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T3 94 

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

5 .030 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

4 -1 - 1 

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

&ME VLOB 9 VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 4 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

PAGE 11 

PAGE 12 

CCHV- . I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 1.16 1528.72 1528.72 .OO 1529.01 .29 .OO .OO 1528.56 
40.0 .3  39.7 . O  . I  9 .2  . O  . O  . O  1529.00 

. O O  1.99 4.32 . O O  ,020 ,035 .OOO .OOO 1527.56 1020.39 
.020724 0. 0 .  0. 0 11 11 .OO 16.90 1037.29 

"SECNO 2.000 
3720 CRIT ICAL  DEPTH ASSUMED 

2.000 1.17 1528.73 1528.73 . O O  1529.01 .28 . O O  .OO 1528.56 
40.0 .3  39.7 . O  . I  9 . 3  . O  . O  . O  1529.00 

.OO 2.00 4.29 . O O  .020 ,035 . O O O  .OOO 1527.56 1020.35 
.020309 0. 0 .  0. 0 5 0 . O O  16.98 1037.33 

"SECNO 5.000 
5.000 1.27 1528.83 1528.72 . O O  1529.03 .20 . O O  . O O  1528.56 

40.0 .7 39.3 . O  . 3  10.7 . O  .O .o 1529.00 
.OO 2.17 3.65 .OO .020 .035 .OOO .OOO 1527.56 1019.41 

.013051 0. 0 .  0. 0 11 0 . O O  18.84 1038.24 

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

XNR 
R-BANK ELEV 

%ME vLoB  9:; vRoe xNL xNcH wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"SECNO 6.000 
6.000 1.28 1528.84 1528.72 .OO 1529.04 .20 . 00 .OO 1528.56 

40.0 .8 39.2 . O  .4 10.9 .O . O  . O  1529.00 
. 00 2.17 3.59 . O O  .020 .035 .OOO .OOO 1527.56 1019.30 

.012459 0. 0. 0 .  0 11 0 . O O  19.04 1038.34 

T3 95 

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

6 .030 

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

5 -1 -1 

WSEL F 9  

CHNIM ITRACE 

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

%ME vLoB  ! vRoB xNL xNcn  xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICON1 CORAR TOPWID ENDST 

"PROF 5 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 1.37 1528.93 1528.93 .OO 1529.25 .32 .OO .OO 1528.56 
60.0 2.2 57.8 .O .7 12.6 .O .O .O 1529.00 
.OO 3.23 4.58 .OO .020 .035 .OOO .OOO 1527.56 1018.29 

.Ole043 0. 0. 0. 0 14 11 .OO 21.03 1039.32 

"SECNO 2.000 
2.000 1.38 1528.94 1528.93 
60.0 2.3 57.7 .O 
.OO 3.23 4.55 . 00 

"SECNO 3.000 
3.000 1.39 1528.95 1528.93 
60.0 2.3 57.7 .O 
.OO 3.22 4.50 .OO 

.017218 0. 0. 0. 

PAGE 16 

SECNO DEPTH CWSEL CRIWS 
QLOB QROB 

TIME vLoB  $1; vRoB 
SLOPE XLOBL XLCH XLOBR 

WSELK EG HV HL OLOSS L-BANK ELEV .-- - - 
ALOE ACH AROB VOL TWA R-BANK ELEV 
XNL XNCH XNR WTN ELMIN SSTA 
I T R I A L  IDC ICONT CORAR TOPWID ENDST 

PAGE 17 

PAGE 18 

T3 Q6 

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

7 .030 

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

6 -1 -1 

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

'&ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 6 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 1.52 1529.08 1529.08 -00 1529.44 .37 .OO .OO 1528.56 
80.0 5.2 74.8 .O 1.3 15.2 .O .O .O 1529.00 
.OO 3.91 4.91 .04 ,020 .035 .055 ,000 1527.56 1016.83 

.016957 0. 0. 0. 0 19 11 .OO 23.84 1040.67 

'SECNO 2.000 
2.000 1.52 1529.08 1529.08 .OO 1529.45 .36 .OO .OO 1528.56 
80.0 5.3 74.7 .O 1.4 15.3 .O .O .O 1529.00 
.OO 3.90 4.89 .03 .020 .035 .055 .OOO 1527.56 1016.79 

.016707 0. 0. 0. 0 5 0 .OO 23.90 1040.70 

Channel 
APPENDIX A 
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"SECNO 3.000 
3.000 1.54 1529.10 1529.08 .OO 1529.45 .35 .OO .OO 1528.56 

80.0 5.4 74.6 .O 1.4 15.4 .O .O .O 1529.00 
.OO 3.88 4.84 -03 .020 .035 . 02 .O:E 15$!:85 :!:$::$ 

.016203 0. 0. 0. 5 

"SECNO 4.000 
4.000 1.60 1529.16 1529.07 .OO 1529.46 .29 .OO .O1 1528.56 

80.0 6.5 73.5 .1 1.8 16.6 .I .O .O 1529.00 
.OO 3.64 4.41 .54 .020 .035 .055 .OOO 1527.56 1016.04 

.012179 0. 0. 0. 7 5 0 .OO 25.31 1041.35 

"SECNO 5.000 
5.000 1.62 1529.18 1529.08 .OO 1529.46 .29 .OO .OO 1528.56 
80.0 6.6 73.3 .1 1.8 16.8 . 1  .O .O  1529.00 

.OO 3.61 4.35 .55 .020 .035 .055 .OOO 1527.56 1015.93 
.Oi l633 0. 0. 0. 0 11 0 .OO 25.52 1041.45 

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

%ME VLOB 9:; VROB xNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENOST 

'SECNO 6.000 
6.000 1.63 1529.19 1529.08 .OO 1529.47 .28 . 00 .OO 1528.56 
80.0 6.8 73.1 .I 1.9 17.1 .1 .O .O 1529.00 . 00 3.57 4.28 .57 .020 .035 ,055 .OOO 1527.56 1015.81 

.011100 0. 0. 0. 0 11 0 .OO 25.74 1041.55 

T3 Q7 

J 1  ICHECK IN9 NINV IDIR STRT METRIC HVINS 9 

8 .030 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

7 - 1 - 1 

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

9IME VLOB 8 VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 7 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.67 1529.23 1529.23 .OO 1529.61 .38 . 00 .OO 1528.56 
100.0 9.5 90.4 .2 2.2 17.9 .2 .O .O 1529.00 

.OO 4.27 5.05 .76 ,020 .035 .055 ,000 1527.56 1015.34 
.Dl4425 0. 0. 0. 0 18 11 .OO 26.62 1041.96 

"SECNO 2.000 
2.000 1.67 1529.23 1529.20 .OO 1529.61 .38 . 00 .OO 1528.56 
100.0 9.5 90.3 .2 2.2 18.0 .2 .O .O 1529.00 

.OO 4.26 5.03 .76 .020 .035 .055 .OOO 1527.56 1015.31 
.014264 0. 0. 0. 0 5 0 .OO 26.67 1041.98 

"SECNO 4.000 
4.000 1.69 1529.25 1529.22 .OO 1529.62 .37 .OO .OO 1528.56 
100.0 9.8 90.0 .2 2.3 18.2 .3 .O .O 1529.00 

.OO 4.20 4.94 $77 .020 .035 .055 .OOO 1527.56 1015.16 
.013481 0. 0. 0. 0 6 0 .OO 26.95 1042.11 

"SECNO 5.000 
5.000 1.74 1529.30 1529.23 .OO 1529.63 .32 .OO .OO 1528.56 
100.0 10.9 88.8 .3 2.7 19.2 .4 .O .O 1529.00 

.OO 4.01 4.63 .79 .020 .035 .055 .OOO 1527.56 1014.63 
,011079 0. 0. 0. 3 6 0 .OO 27.94 1042.57 

1 
22JUN93 19:07:43 

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

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C508 
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PAGE 20 

WSEL FQ 

CHNIM ITRACE 

PAGE 21 

PAGE 22 
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QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
9xME vLoB  9:; vRos xNL  xNcH xNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"SECNO 6.000 
6.000 1.75 1529.31 1529.22 .OO 1529.63 .32 .OO .OO 1528.56 
100.0 11.1 88.6 .3 2.8 19.4 .4 .O .O 1529.00 

.OO 3.97 4.58 -80 .020 .035 .055 .OOO 1527.56 1014.53 
,010691 0. 0. 0. 0 10 0 .OO 28.13 1042.66 

PAGE 23 

T 3  98 

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

9 .030 

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

8 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 24 

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

?,ME VLOB ! VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 8 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 1.92 1529.48 1529.48 .OO 1529.89 .41 . 00 .OO 1528.56 
140.0 21.6 117.3 1.1 4.5 22.5 1.0 .O .O 1529.00 

.OO 4.81 5.22 1.11 .020 .035 ,055 .OOO 1527.56 1008.07 
.Dl1431 0. 0. 0. 0 12 10 .OO 36.08 1044.15 

"SECNO 3.000 
3.000 1.93 1529.49 1529.48 .OO 1529.89 .40 . 00 .OO 1528.56 
140.0 21.9 116.9 1.1 4.6 22.6 1.0 .O .O 1529.00 

.OO 4.76 5.18 1.11 .020 .035 .055 .OOO 1527.56 1007.71 
.Dl1152 0. 0. 0. 0 5 0 .OO 36.50 1044.21 

"SECNO 4.000 
4.000 1.94 1529.50 1529.48 .OO 1529.90 .40 . 00 .OO 1528.56 
140.0 22.2 116.6 1.2 4.7 22.7 1.1 .O .O 1529.00 

. 00 4.72 5.13 1.10 .020 .035 .055 .OOO 1527.56 1007.34 
.010872 0. 0. 0. 0 5 0 .OO 36.94 1044.28 

"SECNO 5.000 
5.000 2.01 1529.57 1529.48 .OO 1529.91 .33 . 00 .01 1528.56 
140.0 25.1 113.4 1.5 5.8 24.0 1.4 .O .O 1529.00 . 00 4.31 4.73 1.07 .020 .035 .055 .OOO 1527.56 1003.91 

.008620 0. 0. 0. 7 5 0 .OO 40.96 1044.87 

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

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

'SECNO 6.000 
6.000 2.03 1529.59 1529.48 .OO 1529.91 .32 . 00 .OO 1528.56 
140.0 25.8 112.6 1.5 6.1 24.3 1.4 .O .O 1529.00 

.OO 4.21 4.64 1.06 .020 ,035 .055 .OOO 1527.56 1003.08 
.008158 0. 0. 0. 1 8 0 .OO 41.93 1045.01 

T 3  Qg 

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

10 .030 

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

9 -1 -1 

Channel 
APPENDIX A 

Hydraulic Calculations fo r  S t r u c t u r e  a t  C 5 0 8  

PAGE 25 

PAGE 26 
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PAGE 27 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOE ACH 

%ME vLoB $ vRoe xN L xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC 

"PROF 9 

CRITICAL DEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USEO 
3720 CRITICAL DEPTH ASSUMEO 

1.000 2.14 1529.70 1529.70 .OO 1530.09 
180.0 40.5 136.9 2.7 8 . 6  26 .4  

.OO 4.69 5.19 1.27 .020 .035 
.009120 0. 0. 0 .  0 10 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOE ACH 

%ME vLoB 9:; vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC 

"SECNO 6.000 
6.000 2.17 1529.73 1529.70 .OO 1530.10 
180.0 42.3 134.9 2.8 9.2 26.9 

.OO 4.57 5.02 1.25 .020 ,035 
.008322 0. 0 .  0. 0 6 

T3 '?lo 

J1 ICHECK INQ NINV IOIR STRT METRIC 

11 .030 

J2NPROF IPLOT PRFVS XSECV XSECH FN 

10 - 1 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOE ACH 

?IME vLoB $ 1  vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC 

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

HV 
AROB 
XNR 
ICONT 

ALLOC 

- 1 

HV 
AROB 
XNR 
I CONT 

PAGE 28 

H L OLOSS L-BANK ELEV 
VO L TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENOST 

WSEL FQ 

CHNIM ITRACE 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWIO ENDST 

PAGE 29 

PAGE 30 

"PROF10 

CRITICAL DEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USEO 
3720 CRITICAL DEPTH ASSUMEO 

1.000 2 .30  1529.86 1529.86 .OO 1530.39 .53 . 00 .OO 1528.56 
250.0 70.3 174.6 5 . 1  12.3 29.4 3.2 .O .O 1529.00 

.OO 5.70 5.94 1.56 .020 .035 .055 .OOO 1527.56 1000.00 
.010337 0 .  0. 0 .  0 8 8 .OO 47.49 1047.49 

"SECNO 2.000 

Channel 
APPENDIX A 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 

%ME 
QLOB QROB ALOB ACH AROB VOL TW A 9EE v R o B  

R-BANK ELEV 
VLOB XNL XNCH XNR WTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

"SECNO 6.000 
6.000 2.44 1530.00 1529.90 .OO 1530.41 .41 . 00 .OO 1528.56 
250.0 79.5 164.4 6.1 15.2 31.8 4.3 .O .O 1529.00 . 00 5.22 5.18 1.42 .020 .035 .055 .OOO 1527.56 1000.00 

.007072 0. 0. 0. 0 10 0 .OO 48.63 1048.63 

73 Qll 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

12 ,030 

J 2 N P R O F  I P L O T  PRFVS XSECV XSECH F N  ALLOC IBW 

11 - 1 - 1 

WSEL FQ 

CHNIM ITRACE 

PAGE 33 

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

QCH VROB 
ALOB 

%ME 
R-BANK ELEV 

VLOB VCH XNL XNCH XNR WTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

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

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL-NOT GIVEN, AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 2.45 1530.01 1530.01 .OO 1530.58 
300.0 96.2 196.4 7.4 15.4 31.9 

"SECNO 4.000 
4.000 
300.0 

.oo 
,009569 

Channel 

PAGE 31 

PAGE 32 

APPENDIX A 
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PAGE 34 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB 9:; QROB ALOE ACH 

TIME vLoB vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

T3 Q12 

J 1  ICHECK I N 9  NINV I D I R  STRT METRIC 

13 .030 

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

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOB ACH ? VROB ?IME vLoB xNL xNcH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
~ S E C N O  I. OOD 
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 12.8 20.5 36.1 

.OO 7.22 6.63 1.93 .020 .035 
.009807 0. 0 .  0 .  0 1 1  

"SECNO 4.000 
4.000 2.77 1530.33 1530.27 .OO 1530.96 
400.0 153.9 232.3 13.8 22.4 37.6 

.OO 6.87 6.17 1.83 .020 .035 
.008017 0. 0 .  0. 3 6 

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

HVINS Q WSEL FQ 

ALLDC IBW CHNIM ITRACE 

-1 

PAGE 35 

PAGE 36 

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

"SECNO 5.000 
5.000 2.83 1530.39 1530.26 .OO 1530.97 .57 .OO .01  1528.56 
400.0 158.0 227.3 14.7 23.9 38.9 8.4 .O .O 1529.00 

.OO 6.61 5.85 1.75 .020 .035 .055 .OOO 1527.56 1000.00 
.006906 0 .  0 .  0. 3 8 0 .OO 52.05 1052.04 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA : VROB TIME 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 37 

T3 913 

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

1 4  .030 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure a t  C508 
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52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 3  -1 - 1 

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

VROB %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF13 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- . I 0 0  CEHV- . 3 0 0  
*SECNO 1 .000  
2 0 9 6  WSEL NOT GIVEN, AVG OF MAX, M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

PAGE 3 9  

"SECNO 5.000 
5 . 0 0 0  
5 0 0 . 0  . 0 0  

.008645  

SECNO 

%ME 
SLOPE 

"SECNO 6 . 0 0 0  
6 . 0 0 0  
5 0 0 . 0  

DEPTH CWSEL CRIWS 
QLOB QCH QROB 
VLOB VCH VROB 
XLOBL XLCH XLOBR 

WSELK EG 
ALOE ACH 
XN L XNCH 
I T R I A L  IDC 

PAGE 4 0  

HV H L 
AROB VO L 
XNR WTN 
ICONT CORAR 

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

T 3  P I 4  

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

1 5  .030  

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 4  -1 - 1 

PAGE 4 1  

WSEL FQ 

CHNIM ITRACE 

PAGE 4 2  

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

%ME 
QROB 8 VROB 

ALOE ACH AROB VOL 
VLOB 

TWA R-BANK ELEV 
XNL XNCH XNR WTN 

SLOPE XLOBL XLCH 
ELMIN SSTA 

XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- ,100  CEHV- ,300 
*SECNO 1 .000  
2 0 9 6  WSEL NOT GIVEN, AVG OF MAX, M IN  USED 
3 7 2 0  CRIT ICAL  DEPTH ASSUMED 

Channel 
APPENDIX A 
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"SECNO 2.000 
2.000 3.16 1530.72 1530.68 .OO 1531.59 .87 .OO .OO 1528.56 
600.0 259.8 312.3 27.8 30.9 44.6 12.7 .O .O 1529.00 . 00 8.40 7.00 2.20 .020 .035 .055 .OOO 1527.56 1000.00 

,008224 0. 0. 0. 0 5 0 .OO 54.82 1054.82 

'SECNO 4.000 
4.000 3.18 1530.74 1530.66 .OO 1531.59 .86 $00 .OO 1528.56 
600.0 260.8 311.1 28.1 31.3 44.9 12.9 .O .O 1529.00 

.OO 8.33 6.93 2.18 .020 .035 .055 .OOO 1527.56 1000.00 
,007976 0. 0. 0. 0 5 0 .OO 54.97 1054.96 

SECNO DEPTH CWSEL CRlWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 

VROB 
R-BANK ELEV 

%ME vLoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 43 

PAGE 44 

THIS RUN EXECUTED 22JUN93 19:07:46 ..................................... 
HEC-2 WATER SURFACE PROFILES 

Verslon 4.6.2; May 1991 ..................................... 

NOTE- ASTERISK 1') AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN  SUFMARY OF ERRORS LIST 

SUFMARY PRINTOUT 

SECNO Q WSEL DEPTH VCH CRIWS EG H L IOnKS KRATIO 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL I0"KS KRATIO 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C508 
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1 
2 2 J U N 9 3  

SECNO 

CAUTION 
CAUTION 
CAUTION -. .. . . 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

1 9 : 0 7 : 4 3  

Q CWSEL DEPTH VCH CRIWS EG H L I O w K S  K R A T I O  

PAGE 4 6  

PAGE 4 7  

LRRORS AND S P E C I A L  NOTES 

SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 
SECNO- 

PROFI LE- . . . . . . - - 
PROFI  LE- 
PROFI  LE- 
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  
PROFI  LE- 
PROFILE-  
PROFI  LE- 
PROFI  LE- 
PROFILE-  
PROFI  LE- 

C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  

DEPTH 
DEPTH 
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DEPTH 
DEPTH 
OEPTH 
DEPTH 
DEPTH 
DEPTH 
OEPTH 
DEPTH 
DEPTH 

ASSUMED 
ASSUMED 

ASSUMED 
ASSUMED 
ASSUMED 

CAUTION SECNO- 2 . 0 0 0  PROFILE-  4 C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C508 



Table R-9 
Storage and Discharge vs. Stage Data for C511 and MI3 



Figure R-5 
Storage and Discharge vs Stage for C511 

1534 1535 1536 1537 1538 1539 1540 1541 1542 1543 1544 
Stage, in feet 

- Discharge ----- Storage 





C511 Stage vs Discharge 
Culvert Flow for 511 and MI3 from HY8 
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C511 Stage vs Discharge 
Weir Flow from Uneven Weir 
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CURRENT DATE: 06-16-1993 @ CURRENT TIME: 16:32:45 
FILE DATE: 06-16-1993 
FILE NAME: C511 M13 - 

- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

-- 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C511 - M13 

ELEV (FT) TOTAL 1 2 3 4 5 
1535.24 0 0 0 0 0 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN R I S E  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 

1 
2 
3 
4 
5 
6 

DATE: 06-16-1993 

SITE DATA 

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

1535.24 1533.74 90.01 
1536.84 1534.84 98.02 

6 ROADWAY ITR 
0 0 0 
0 0 4 
0 0 3 
0 0 3 
0 0 2 
0 0 2 
0 0 2 
0 0 3 
0 0 3 
0 0 3 
0 0 3 
0 OVERTOPPING 

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

HEAD 
ELEV(FT) 

1535.24 
1536.78 
1537.39 
1537.90 
1538.37 
1538.83 
1539.31 

HEAD 
ERROR (FT) 

0.00 
-0.00 
-0.00 
-0.00 
-0.01 
-0.00 

0.01 
0.00 
0.00 

TOTAL 
FLOW (CFS) 

0 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 

- 1 
-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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1540.88 0.00 243 -0 -0.01 
1541.52 0.00 270 -0 -0.01 

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

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

FILE DATE: 06-16-1993 
FILE 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 )  ( ft) (ft) ( f t )  t F 4 >  (ft) ( f t )  ( f p s )  ( f t )  ( f p s )  ( f t )  

E l .  i n l e t  face 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 ft 
E l  . i n 1  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) 1535.24 
OUTLET STATION (FT) 90.00 
OUTLET ELEVATION (FT) 1533.74 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0167 
CULVERT LENGTH ALONG SLOPE (FT) 90.01 

***** CULVERT DATA SUMMARY ........................ 
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 
Cul  v e r t  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  C511,and M13 HY8, Page 2 



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

FILE DATE: 06-16-1993 
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 TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c fs )  ( f t )  ( f t )  ( ft) tF4> ( f t )  ( ft) ( f p s )  ( f t )  ( f p s )  ( f t )  

0 1536.84 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0 . 0 0 - 1 . 1 0  
0 1536.84 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 2.71 -0.62 
1 1537.40 0.56 0.56 1-S2n 0.33 0.37 3.38 0.33 3.49 -0.40 
4 1537.90 1.06 1.06 1-S2n 0.63 0.71 4.81 0.63 4 .05-0 .22  
7 1538.36 1.52 1.52 1-S2n 0.88 0.96 5.58 0.88 4.51 -0.07 

10 1538.82 1.98 1.98 5-S2n 1.09 1.15 6.04 3.09 4.88 0.06 
12 1539.30 2.43 2.46 2-M2c 1.29 1.28 6.32 1.28 5.22 0.18 
14 1539.77 2.93 2.70 2-M2c 1.54 1.39 6.85 1.39 5.51 0.29 
15 1540.30 3.30 3.46 6-FFn 1.75 1.44 6.42 1.75 5.78 0.39 
17 1540.87 3.62 4.03 6-FFn 1.75 1.48 6.86 1.75 6.02 0.48 
18 1541.51 3.98 4.67 6-FFn 1.75 1.52 7.33 1.75 6.25 0.58 

- - 

E l .  i n l e t  f a c e  i n v e r t  1536.84 f t  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 f t 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1536.84 
OUTLET STATION (FT) 98.00 
OUTLET ELEVATION (FT) 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'S 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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TAI LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: C511 M13 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 06-16-1993 
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 (FT/FT) 0.0080 

CROSS-SECTION X 
COORD. NO. (FT) 

1 1000.00 
2 1060.00 
3 1070.00 
4 1090.00 
5 1110.00 
6 1120.00 
7 1190.00 
8 1230.00 

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

FLOW 
(CFS) 
0.00 

27.00 
54.00 
81.00 

108.00 
135.00 
162.00 
189.00 
216.00 
243.00 
270.00 

W.S.E. 
(FT) 

1533.74 
1534.22 
1534.44 
1534.62 
1534.77 
1534.90 
1535.02 
1535.13 
1535.23 
1535.32 
1535.42 

FROUDE 
NUMBER 

0.000 
0.690 
0.736 
0.764 
0.784 
0.800 
0.813 
0.825 
0.834 
0.843 
0.851 

DEPTH 
(FT) 
0.00 
0.48 
0.70 
0.88 
1.03 
1.16 
1.28 
1.39 
1.49 
1.58 
1.68 

VEL. 
(FPS) 
0.00 
2.71 
3.49 
4.05 
4.51 
4.88 
5.22 
5.51 
5.78 
6.02 
6.25 

SHEAR 
(PSF) 
0.00 
0.24 
0.35 
0.44 
0.51 
0.58 
0.64 
0.69 
0.74 
0.79 
0.84 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1 .OO 
OVERTOPPING CREST ELEVATION (FT) 1550.00 

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

PROJECT: Fountain Hills North FIS 
ENGINEER: dtp 
DATE: 71 911993 
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: Fountain Hills North FIS C511 
DATE: 7 1  911993 
TIME: 14:29.46 ............................................. 

ELEVATION 
--------- 

1544.90 
1544.69 
1544.48 
1544.27 
1544.07 
1543.88 
1543.70 
1543.53 
1543.37 
1543.23 

STAT I ON 
------- 
1000.00 
1010.00 
1020.00 
1030.00 
1040.00 
1050.00 
1060.00 
1070.00 
1080.00 
1090.00 

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  C511 
DATE: 7/  911993 
T IME:  14:29.46 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

HEAD COEFF IC IENT  

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: 7 /  911993 
T I M E :  14:29.46 ............................................. 

ELEVATION DISCHARGE (CFS) 
--------------- 

0.00 
6.48 

36.91 
96.21 

187.20 
312.41 
474.36 
675.50 
91 1.15 

1182.77 
1492.01 
1839.30 
2225.27 

APPENDIX A 



CURRENT DATE : 06- 16- 1993 0 C U R R E N T T I M E :  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) F I L E :  C511 - M13 DATE: 06-16-1993 

ELEV ( F T )  TOTAL 
1535.24 0 

CULVERT SHAPE, MATERIAL,  I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL ( F T )  ( F T )  n TYPE 
2 CSP 4.50 4.50 .022 CONVENTIONAL 
1 CSP 1.75 1.75 .022 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

6 ROADWAY I T R  
0 0 0 
0 0 4 
0 0 3 
0 0 3 
0 0 2 
0 0 2 
0 0 2 
0 0 3 
0 0 3 
0 0 3 
0 0 3 
0 OVERTOPPING 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT )  ( F T )  ( F T )  

1535.24 1533.74 90.01 
1536.84 1534.84 98.02 

SUMMARY OF I T E R A T I V E  SOLUTION ERRORS F I L E :  C511 - M13 DATE: 06-16-1993 

HEAD 
ELEV(FT)  

1535.24 
1536.78 
1537.39 
1537.90 
1538.37 
1538.83 
1539.31 . 
1539.78 

HEAD 
ERROR(FT) 

0.00 
-0.00 
-0.00 
-0.00 
-0.01 
-0.00 

0.01 
0.00 
0.00 

TOTAL 
FLOW (CFS) 

0 
2 7 
5 4 
8 1 

108 
135 
162 
189 
216 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 

- 1 
-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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Table R-10 
Storage and Discharge vs. Stage Data for C512 (Stock Tank) 



Figure R-6 
Storage & Discharge vs Stage for C512 
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C512 Stage vs Discharge 

Flow Down Bahia Dr. from HEC-2 

1531.5 
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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 

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

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

STARTING WSEL: 1531 .OO 
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  C512 ( s t o c k  t a n k )  
DATE: 111 511993 
TIME: 9:41.32 ............................................. 

POINT ELEVATION STATION 

W e 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  C512 Wei r ,  Page 1 



............................................. 
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: 11/ 5/1993 
TIME: 9:41.32 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT 
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Weir 

HEAD COEFFICIENT 

APPENDIX A 
Hydraul ic C a l  cul ati ons for Structure at C 5 1 2  Weir, Page  2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  
PROJECT: Fountain Hills N o r t h  FIS  C512 (stock tank) 
DATE: 111 511993 
T IME:  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 
417.92 
513.93 
621 - 5 8  
741.44 
874.11 

1017.90 
1177.02 

Weir 
APPENDIX A 
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............................................. 
" HEC-2 WATER SURFACE PROFILES * 

I 

V e r s i o n  4.6.2;  May 1991  

" 
RUN DATE 09NOV93 TIME 17:50:21 * 

"...* " * * * * * * * . * . " * * """""""" * . " " . * "w* *"" t "" *"  

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 * . t * * * * w * * * * * " " * " " " " " * " " * * *  

U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

.*...""...."****w**""*.*""""***"..* 

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

HEC-2 WATER SURFACE PROFILES 

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

T 1 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCDt92-04 P r o j e c t :  3 5  
T2 FOUNTAIN HILLS NORTH F I S  STUDY b y  GVSCE 
T3  FILE:  dtPCH512.1H2 
~4 
T5 T h i s  model  1s used  t o  d e v e l o p  a r a t i n g  c u r v e  f o r  C512. 
T6  S t o r a g e  r o u t i n g  and f l o w  s p l i t  a t  t h e  s t o c k  t a n k .  
77 . . 
TB S i n g l e  X - S e c t i o n  Run 

s l o p e  - 0.008 f t / f t  From 2 0 0  s c a l e  map 

PAGE 1 

THIS RUN EXECUTED 09NOV93 17:50:21 

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

2 0.008 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

5 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

3 8  43  1 8 2 6  2 3 11 5 

M a n n i n g ' s  n :  M i n  Normal  Max 
E a r t h  .015 .022 .030  

Pavement ,013  .016 .020  
D e s e r t  .040 .060 .O8O 

Veg Das. .070 . I 0 0  . I 6 0  
d e s e r t  d e s e r t  pavement 

1 
09NOV93 17:50:21 PAGE 2 

PAGE 3 

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

VROB ?IME vLoB xNL xNcH xNR wTN E w I N  ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C512 HEC-2, Page 1 



*SECNO 1.000 
2096 WSEL NOT GIVEN. 
3720 CRITICAL DEPTH ASSUMED 

1.000 .27 1531.87 1531.87 
6 . 0  .D  5.0 . O  

, AVG OF MAX, MIN USED 

'SECNO 3.000 
3.000 .28 1531.88 1531.88 

5.0 .O 5.0 . O  
.OO .oo 2.02 .oo 

.006503 0. 0 .  0. 

'SECNO 4.000 
4.000 .29 1531.89 1531.88 

5.0 . O  5 .0 . O  
.oo .oo 1.95 .oo 

.005932 0. 0 .  0. 

PAGE 4 

T3 Q2 

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

3 0.008 

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

2 - 1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENOST 

"PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .ZOO 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .37 1531.97 1531.97 

10.0 .o 10.0 .o 
. O O  .OO 2.14 .OO 

.007497 0. 0 .  0 .  

3265 DIVIDED FLOW 

3265 DIVIDED FLOW 

*SECNO 4.000 

3265 DIVIDED FLOW 

APPENDIX A 
Hydraulic Calculations for Structure at C512 Channel HEC-2, Page 2 



PAGE 6 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 9:; QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

%ME vLoB vRoB xNL xNcH xNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

'SECNO 5.000 

3265 DIVIDED FLOW 

T3 Q3 

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

4 0.008 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3 -1 - 1 

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

?IME vLoB vRoB xNL xNcn xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 3 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
'SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .46 1532.06 1532.06 .OO 1532.14 .08 . 00 .OO 1532.00 
20.0 .O 20.0 .O .O 8.7 .O .O .O 1532.20 
.OO .03 2.29 .OO .040 ,016 .OOO .OOO 1531.60 2196.82 

.006862 0. 0. 0. 0 2 1 10 .OO 54.92 2259.45 

3265 DIVIDED FLOW 

*SECNO 3.000 

3265 DIVIDED FLOW 

"SECNO 4.000 

3265 DIVIDED FLOW 

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

VROB ?IHE vLoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Structure a t  C 5 1 2  
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13 94 

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

5 0.008 

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

4 -1 -1 

WSEL FQ 

CHNIM ITRACE 

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

%ME vLoB  9;; vRoB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF 4 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .56 1532.16 1532.16 .OO 1532.28 .11 . 00 .OO 1532.00 
40.0 .I 39.9 .O .2 14.7 .O .O .O 1532.20 . 00 .53 2.71 .OO .040 .016 .OOO .OOO 1531.60 2194.95 

.005760 0. 0. 0. 0 15 9 .OO 64.90 2259.85 

"SECNO 2.000 
2.000 .56 1532.16 1532.15 .OO 1532.28 .I1 .OO .OO 1532.00 
40.0 .I 39.9 .O .3 14.8 .O .O .O 1532.20 
.OO .53 2.69 .OO .040 .016 .OOO .OOO 1531.60 2194.93 

.005673 0. 0. 0. 0 5 0 .OO 64.92 2259.85 

"SECNO 4.000 
4.000 .57 1532.17 1532.16 .OO 1532.28 .I1 .OO .OO 1532.00 
40.0 .I 39.9 .O .3 15.1 .O .O .O 1532.20 
.OO .52 2.63 .OO .040 .016 .OD0 .OOO 1531.60 2194.83 

.005252 0. 0. 0. 0 8 0 .OO 65.05 2259.88 

PAGE 11 

13 Q5 

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

6 0.008 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

5 -1 - 1 

PAGE 12 

WSEL FQ 

CHNIM ITRACE 

PAGE 13 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB A LOB ACH AROB VOL TWA R-BANK ELEV 9:; vRos %ME vLoB  xNL xNcn  xNR wTN ELMIN ssTA  

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

*PROF 5 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .69 1532.29 1532.29 .OO 1532.48 .I9 .OO -00 1532.00 
80.0 .6 79.4 .O .8  22.9 1 .O .O 1532.20 
.OO -75 3.47 .02 ,040 .016 .060 .OOO 1531.60 2192.49 

.005295 0. 0. 0. 0 20 8 ..OO 68.85 2261.34 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at C512 HEC-2, Page 4 



"SECNO 4.000 
4.000 .70 1532.30 1532.29 . O O  1532.48 .18 .OO .OO 1532.00 
80.0 .6 79.4 . . O  .8  23.3 . I  . O  . O  1532.20 

.OO .74 3.41 .02 .040 ,016 .060 . O O O  1531.60 2192.36 
.004978 0. 0 .  0. 0 5 0 .OO 69.08 2261.44 

7 3  Q6 

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

7 0.008 

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

6 -1 - 1 

PAGE 14 

WSEL FQ 

CHNIM ITRACE 

PAGE 15 

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

QCH VROB ~ I M E  VLOB VCH XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- . I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. M IN  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .88 1532.48 1532.48 . O O  1532.76 .28 .OO . O O  1532.00 
150.0 2.1 147.6 . 3  2 .2  34.7 .6 . O  . O  1532.20 

. O O  .97 4.25 .46 .040 .016 .060 . O O O  1531.60 2188.91 
.004556 0. 0 .  0 .  0 21 7 . O O  75.16 2264.07 

"SECNO 4.000 
4.000 .91 1532.51 1532.48 -00 1532.77 .26 . O O  . O O  1532.00 
150.0 2.2 147.5 . 3  2.4 35.7 .6 . O  . O  1532.20 

. O O  -95  4.13 .45 .040 .016 .060 . O O O  1531.60 2188.60 
,004123 0. 0 .  0 .  0 5 0 . O O  75.71 2264.31 

PAGE 16 

T 3  97 

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

8 o. ooe 
5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

7 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 17 

Channel 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOB ACH 

?IME  LOB $E! vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

nv 
AROB 
XNR 
ICONT 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

CCHV- . I00 CEHV- ,300 
'SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.00 1532.60 1532.60 .OO 1532.93 
200.0 3.7 195.7 .6 3.4 42.0 

.OO 1.09 4.66 .55 .040 .016 
.004247 0. 0. 0. 0 2 1 

'SECNO 5.000 
5.000 1.03 1532.63 1532.61 .OO 1532.94 .31 .OO .OO 1532.00 
200.0 3.9 195.4 .7 3.7 43.4 1.3 .O .O 1532.20 

.OO 1.05 4.50 .54 .040 .016 .060 .OOO 1531.60 2186.28 
.003791 0. 0. 0. 0 8 0 .OO 79.79 2266.07 

73 Q8 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

9 0.008 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

8 -1 -1 

PAGE 18 

WSEL FQ 

CHNIM ITRACE 

PAGE 19 

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

TIME v LOB E vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 8 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.31 1532.91 1532.91 

'SECNO 2.000 
2.000 1.31 1532.91 1532.91 .OO 1533.36 .45 . 00 .OO 1532.00 
350.0 10.9 336.4 2.7 7.7 61.1 3.6 .O .O 1532.20 

.OO 1.42 5.51 .74 .040 .016 .060 ,000 1531.60 2182.99 
.003593 0. 0. 0. 0 5 0 .OO 87.16 2270.15 

"SECNO 3.000 
3.000 1.31 1532.91 1532.91 .OO 1533.37 .45 .OO .OO 1532.00 
350.0 10.9 336.4 2.7 7.7 61.2 3.6 .O .O 1532.20 . 00 1.42 5.50 .74 .040 .016 .060 .OOO 1531.60 2182.99 

.003575 0. 0. 0. 0 5 0 .OO 87.18 2270.17 

"SECNO 4.000 
4.000 1.32 1532.92 1532.91 .OO 1533.37 .45 .OO .OO 1532.00 
350.0 10.9 ' 336.4 2.7 7.7 61.3 3.6 .O .O 1532.20 

.OO 1.42 5.48 .74 .040 .016 .060 .OOO 1531.60 2182.99 
,003546 0. 0. 0. 0 5 0 .OO 87.22 2270.20 

Channel 
APPENDIX 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  C512 HEC-2. Page 6 
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T3 Q9 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVlNS Q 

10 0.008 

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

9 -1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 21 

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

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF 9 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. M IN  USED 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 1.55 1533.15 1533.15 . O O  1533.73 .57 .OO . O O  1532.00 
500.0 20.3 474.0 5.7 11.3 76.0 6.5 .O . O  1532.20 

.OO 1.80 6.23 .88 .040 .016 .060 .OOO 1531.60 2182.96 
.003440 0. 0. 0. 0 22 6 .OO 90.63 2273.59 

'SECNO 2.000 
2.000 1.57 1533.17 1533.15 . O O  1533.73 .56 . 00 . O O  1532.00 
500.0 20.6 473.6 5.9 11.6 77.2 6.7 . O  . O  1532.20 

.OO 1.78 6.14 .87 .040 ,016 .060 .OOO 1531.60 2182.95 
.003269 0. 0 .  0. 0 5 0 . O O  90.90 2273.85 

"SECNO 3.000 
3.000 1.58 1533.18 1533.15 -00 1533.73 .55 . 00 . O O  1532.00 
500.0 20.6 473.5 5.9 11.6 77.3 6 . 8  . O  . O  1532.20 

. O O  1.78 6.12 .87 .040 .016 .060 .OOO 1531.60 2182.95 
.003243 0. 0. 0. 0 5 0 . O O  90.94 2273.89 

"SECNO 4.000 
4.000 1.58 1533.18 1533.15 . O O  1533.73 .55 . O O  . O O  1532.00 
500.0 20.7 473.4 5.9 11.7 77.6 6 . 8  . O  . O  1532.20 

-00 1.77 6.10 .87 .040 .016 .060 .OOO 1531.60 2182.95 
.003208 0. 0 .  0. 0 5 0 . O O  90.99 2273.95 

'SECNO 5.000 
5.000 1.59 1533.19 1533.15 . O O  1533.73 .55 . 00 . O O  1532.00 
500.0 20.8 473.3 6 . 0  11.7 77.9 6 .9  .O . O  1532.20 

.OO 1.77 6.08 .87 .040 .016 .060 .OOO 1531.60 2182.95 
.003167 0.  0 .  0. 0 5 0 . O O  91.06 2274.01 

PAGE 22 

THIS  RUN EXECUTED 09NOV93 17:50:22 
..................................... 

HEC-2 WATER SURFACE PROFILES 

Vers ion  4.6.2;  May 1991 
* * " * * * * * * * * " * " * " * " * " * " " " " " " " * * * t a * " * n  

NOTE- ASTERISK (") AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUFMARY OF ERRORS L I S T  

S U t M R Y  PRINTOUT 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10'KS KRATIO 

Channel 
APPENDIX A 

Hydraulic Calculations for Structure at  C512 HEC-2, Page 7 



1 
09NOV93 1 7 : 5 0 : 2 1  

SECNO 9 CWSEL DEPTH VCH CRIWS EG H L  1ORKS K R A T I O  

1 
09NOV93 1 7 : 5 0 : 2 1  

SUFmARY OF ERRORS AND S P E C I A L  NOTES 

PAGE 2 3  

PAGE 2 4  

CAUTION SECNO- 1 . 0 0 0  PROFILE-  1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- I 0 0 0  PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 ' 0 0 0  PROFILE-  3 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 : 0 0 0  PROFILE-  4 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE-  5 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE-  6 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE-  7 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE-  8 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE-  9 C R I T I C A L  DEPTH ASSUMED 

e 
HEC-2, Page 8 Channel 

APPENDIX A 
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Table R-11 
Storage and Discharge vs. Stage Data for C513 



C513 Storage Volume 
Calculated From Planhnetered Contours 

Storage, in Acre-feet 



C513 Stage vs Discharge 
Culvert Flow from HYS 

1792 
1791 
1790 
1789 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 
Discharge, in cfs 



CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:53:34 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C513 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C513 

ELEV (FT)  TOTAL 1 
1789.00 0 0 

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 

DATE: 06-16-1993 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( FT) (FT)  (FT)  

1789.00 1787.80 72.01 

6 ROADWAY I T R  
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 F I L E :  C513 DATE: 06-16-1993 

HEAD 
ELEV(FT) 

1789.00 
1791.23 
1792.29 
1793.26 
1794.25 
1795.37 
1796.69 
1798.28 

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 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Culvert 
APPENDIX A 

Hydraul i c  Cal cul ations for Structure at  C513 HY8, Page 1 



1804.71 -0.01 300 0 0.04 

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

CURRENT DATE: 11-09-1993 
CURRENT TIME: 16:53:34 

2 

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 TAI  LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) ( f t )  (ft) tF4> ( f t )  ( f t )  ( fps)  ( f t) ( fps)  (ft) 

0 1789.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
30 1791.23 2.23 2.23 1-S2n 1.35 1.52 6.93 1.35 3.02 0.58 
60 1792.29 3.29 3.29 1-S2n 1.97 2.17 8.34 1.97 3.59 0.79 
90 1793.26 4.26 4.26 1-S2n 2.48 2.68 9.27 2.48 3.97 0.95 

120 1794.25 5.25 5.25 5-S2n 2.96 3.12 9.92 2.96 4.26 1.07 
150 1795.37 6.37 6.37 5-S2n 3.45 3.51 10.37 3.45 4.50 1.18 
180 1796.69 7.69 7.35 2-M2c 4.05 3.83 11.18 3.83 4.71 1.28 
210 1798.28 9.28 8.31 6-FFn 5.00 4.10 10.70 5.00 4.89 1.36 
240 1800.16 11.16 9.94 6-FFn 5.00 4.33 12.22 5.00 5.06 1.44 
270 1802.36 13.36 11.78 6-FFn 5.00 4.55 13.75 5.00 5.20 1.52 
298 1804.70 15.70 13.67 6-FFn 5.00 4.76 15.18 5.00 5.34 1.59 

E l .  i n l e t  f a c e  i n v e r t  1789.00 f t E l .  o u t l e t  i n v e r t  1787.80 f t 
E l .  i n 1  e t  t h r o a t  i n v e r t  0.00 ft E l  . i n 1  e t  c r e s t  0.00 f t 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1789 .OO 
OUTLET STATION (FT) 72.00 
OUTLET ELEVATION (FT) 1787.80 
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 
Cul vert Hydraul i c  Cal cul ations for Structure at C513 HY8, Page 2 



CURRENT DATE: 11-09-1993 @ CURRENT TIME: 16:53:34 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C513 

- 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C513 
MAIN CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
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 (FT/FT)  0.0290 

CROSS-SECTION X 
COORD. NO. (FT)  

1 1000.00 
2 1002.00 
3 1021.00 
4 1051 .OO 
5 1075.00 
6 1083.00 
7 1133.00 
8 1140.00 
9 1148.00 

10 1157.00 

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

FLOW 
(CFS) 
0.00 

30.00 
60.00 
90.00 

120.00 
150.00 
180 .OO 
210.00 
240.00 
270.00 
300.00 

W.S.E. 
(FT)  

1787.80 
1788.38 
1788.59 
1788.75 
1788.88 
1788.98 
1789.08 
1789.17 
1789.24 
1789.32 
1789.39 

FROUDE 
NUMBER 

0.000 
0.848 
0.885 
0.908 
0.924 
0.937 
0.948 
0.957 
0.965 
0.972 
0.978 

DEPTH VEL. 
(FT)  (FPS) 
0.00 0.00 
0.58 3.02 
0.79 3.59 
0.95 3.97 
1.07 4.26 
1.18 4.50 
1.28 4.71 
1.36 4.89 
1.44 5.06 
1.52 5.20 
1.59 5.34 

SHEAR 
(PSF) 
0.00 
0.71 
0.92 
1.07 
1.20 
1.30 
1.39 
1.47 
1.54 
1.61 
1.67 

ROADWAY OVERTOPPING DATA 

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

PAVED 
1 .oo 
1 .oo 

APPENDIX A 
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OVERTOPPING CREST E L E V A T I O N  (FT) 1804.00 

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  F IS N o r t h  
ENGINEER: MG 
DATE: 8/26/1993 
TIME: 13:34.46 

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

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

STARTING WSEL: 
MAXIMUM WSEL: 1796.00 
STEP SIZE: 0.20 
BREADTH OF WEIR: 30.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  FIS N o r t h  
DATE: 8/26/1993 
TIME: 13:34.46 ............................................. 

Weir 

POINT ELEVATION 
----- --------- 

1 1798.04 
2 1796.21 
3 1794.83 
4 1794.24 
5 1794.20 
6 , 1794.65 
7 1795.31 
8 1796.17 

STATION 
------- 
1000.00 
1025.00 
1050.00 
1075.00 
1100.00 
1125.00 
1150.00 
1175.00 

APPENDIX A 
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............................................. 
WEIR COEFF IC IENT  TABLE 
PROJECT: F o u n t a i n  H i l l s  F I S  N o r t h  C513 
DATE: 8/26/1993 
T I M E :  13:34.46 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT  
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

HEAD COEFF IC IENT  

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  
PROJECT: F o u n t a i n  H i l l s  F I S  N o r t h  
DATE: 8/26/1993 
T IME:  13:34.46 ............................................. 

Weir 

ELEVATION DISCHARGE (CFS) 
--------- --------------- 

1794.20 0.00 
1794.40 6.25 
1794.60 23.87 
1794.80 53.95 
1795.00 97.23 
1795.20 153.65 

APPENDIX A 
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Table R-12 
Storage and Discharge vs. Stage Data for C523 



Figure R-8 
Storage and Discharge vs Stage for C523 
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C523 Storage Volume 
Calculated From Planimetered Contours 

3 4 5 6 7 8 
Storage Volume, in Acre-feet 



C523 Stage vs Discharge 
Culvert Flow from HY8 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 
Discharge, in cfs 



C523 Stage vs Discharge 
Weir Flow from Uneven Weir 

0 100 200 300 400 500 600 700 800 900 lo00 1100 1200 1300 1400 1500 1600 
Discharge, in cfs 



C523 Stage vs Discharge 
Ditch Flow from HEC-2 
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GEORGE V. SABOL CONSULTING ENGINEERS, INC. , 
CLIENT , / 9 1 ~  FcD DATE / f  ZLY 73 

PROJECT u TAZU / !L&S A&,+ e5 BY D7-P 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. z 3 SHEET O F  - 
DATE /2- ' 7 ~ ~ ~ 9 - 3  

PROJECT f l z 5  
SUWECT GUL U K ~ T  # 52 3 f/&&7 . PROJECT NO. 3 5- 

\ 1 



CLIENT C. a. 
PROJECT /C. L 5 /= z. < 
SUBJECT Cud V / r / 2  /- H S Z  ? F/&LD SU&g.cS- P . 

3 3 SHEET O F  

DATE / L -  ~ U L ' B ~  

BY H d. 
PROJECT NO. ,? 5- 



CURRENT DATE: 07-09-1993 @ CURRENTTIME: 15:23:47 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C523 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C523 

ELEV (FT)  TOTAL 1 
1650.28 0 0 
1652.32 26 26 
1653.20 @ 1653.97 

5 2 52 
7 8 7 8 

1654.70 104 104 
1655.42 130 130 
1656.55 156 156 
1657.16 182 182 
1657.94 208 208 
1658.99 234 234 
1660.17 260 260 
1660.00 256 256 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL (FT)  (FT)  n TYPE 
1 CSP 5.50 5.50 .022 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 06-16-1993 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1650.28 1649.17 100.01 

6 ROADWAY I T R  
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 0 3 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C523 

HEAD 
ELEV(FT) 
1650.28 
1652.32 
1653.20 
1653.97 
1654.70 
1655.42 
1656.55 
1657.16 

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 
26 
5 2 
78 
104 
130 
156 
182 
208 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 06-16-1993 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX A 
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1658.99 0.00 234 0 0.00 
1660.17 -0.00 260 0 0.01 

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

CURRENT DATE: 07-09-1993 
CURRENT TIME: 15:23:47 

FILE DATE: 06-16-1993 
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 TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) ( f t )  <F4> ( f t )  (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 

E l .  i n l e t  f a c e  i n v e r t  1 6 5 0 . 2 8 f t  E l .  o u t l e t  i n v e r t  1 6 4 9 . 1 7 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 1  e t  c r e s t  0.00 f t 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1650.28 
OUTLET STATION (FT) 100.00 
OUTLET ELEVATION (FT) 1649.17 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0111 
CULVERT LENGTH ALONG SLOPE (FT) 100.01 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE C I RCULAR 
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 

APPENDIX A 
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CURRENT DATE: 07-09-1993 @ CURRENT TIME: 15:23:47 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C523 

-- 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C523 
MAIN CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
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 
COORD, NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

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

FLOW 
(CFS) 
0.00 

26.00 
52.00 
78.00 

104.00 
130.00 
156.00 
182.00 
208.00 
234.00 
260.00 

W.S.E. 
(FT) 

1649.17 
1649.61 
1649.80 
1649.95 
1650.07 
1650.18 
1650.28 
1650.37 
1650.45 
1650.52 
1650.59 

FROUDE 
NUMBER 

0.000 
0.499 
0.525 
0.541 
0.552 
0.561 
0.568 
0.574 
0.579 
0.584 
0.588 

DEPTH 
(FT) 
0.00 
0.44 
0.63 
0.78 
0.90 
1.01 
1.11 
1.20 
1.28 
1.35 
1.42 

VEL. 
(FPS) 
0.00 
1.68 
2.07 
2.33 
2.52 
2.69 
2.83 
2.95 
3.06 
3.15 
3.25 

SHEAR 
(PSF) 
0.00 
0.23 
0 .31 
0.37 
0.42 
0.46 
0.50 
0.53 
0.56 
0.59 
0.61 

e ROADWAY OVERTOPPING DATA 

APPENDIX A 
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ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1 .OO 
CREST LENGTH (FT) 1 .OO 
OVERTOPPING CREST ELEVATION (FT) 1660.00 

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

PROJECT: Fountain Hills N o r t h  FIS 
ENGINEER: MG 
DATE: 9/14/1993 
TIME: 10:34.28 

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

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

STARTING WSEL: 1659.20 
MAXIMUM WSEL: 1660.60 
STEP SIZE: 0.20 
BREADTH OF WEIR: 5.00 

Weir 
APPENDIX A 
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............................................. 
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: 9/14/1993 
TIME: 10:34.28 ............................................. 

ELEVATION 
--------- 

1663.50 
1662.10 
1661.73 
1661.55 
1661 .OO 
1660.00 
1659.40 
1659.20 
1659.20 
1659.30 
1659.40 
1664.00 

STAT I ON 
------- 
9933.00 
9983.00 

10000.00 
10008.00 
10033.00 
10083.00 
10133.00 
10183.00 
10233.00 
10283.00 
10320.00 
10320.10 

............................................. 
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: 9/14/1993 
TIME: 10:34.28 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT 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 

W e i r  

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

2.5000 
2.6333 
2.7667 
2.9000 
3.0022 
3.0111 
3.0200 
3.0289 

APPENDIX A 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0  
PROJECT: Fountain H i l l s  N o r t h  F I S  
DATE: 9/14/1993 
TIME:  10:34.28 ............................................. 

ELEVATION 
--------- 

1659.20 
1659.40 
1659.60 
1659.80 
1660.00 
1660.20 
1660.40 
1660.60 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
25.19 
99.72 

216.33 
373.80 
558.64 
772.59 

1013.66 

APPENDIX A 
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............................................. 
HEC-2 WATER SURFACE PROFILES 

R * 

V e r s l o n  4.6.2; May 1991 

RUN DATE 09JUL93 TIME 13:17:57 ' 
.***...***** ""..***"*.""***.*""""...""""*"." 

...*** **.*........***.*.....**.... 
* V.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

" 609 SECOND STREET. SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

.****"******."*.*."..*t**".*.""***""" 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2;  May 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 

PAGE 1 

THIS RUN EXECUTED 09JUL93 13:17:57 

T 1 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCD192-04 
T2 FOUNTAIN HILLS NORTH F I S  STUDY by  GVSCE 
T3 FILE: dtPCHS23. IHZ 
7 4  
T5 T h i s  model I s  used t o  deve lop  a r a t i n g  c u r v e  f o r  c u l v e r t  523 
T6 D i t c h  f l o w  t o  s o u t h  o f  C523 i s  d i v e r t e d  t o  C548 
77 
T8 S i n g l e  X-Sect ion  Run 

D i t c h  s l o p e  - .006 f t l f t  From 200 s c a l e  map 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

WSEL FQ 

CHNIM ITRACE 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

53 VARIABLE CODES FOR SUFMARY PRINTOUT 

38 43 I 8 26 2 3 11 5 58  

Manning's n: M in  Normal Max 
E a r t h  .015 .022 ,030 

Pavement .013 .016 ,020 
D e s e r t  .040 .060 ,080 

Veg Des. .070 . l o 0  ,160 

E a r t h y  
e a r t h  d e s e r t  d e s e r t  

X-Sect ion  1 
t h i s  s e c t i o n  needs t o  be i n p u t  f rom 200 s c a l e  map 

X 1 1 8 1009 1067 
GR 1663 999.9 1659.34 1000 1658.64 1009 1658.73 1014 1659.23 1017 
GR 1660.4 1067 1662 1177 1664 1257 

1 
09JUL93 13:17:57 PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB qROB ALOB ACH AROB VOL TWA R-BANK ELEV 9:; VROB %ME v LOB xNL xNcH xNR wTN ELMIN ssTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX A 
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PAGE 3 
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*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 

1.000 .40 1659.04 1658.94 .OO 1659.08 .04 .OO . O O  1658.64 
5.0 2.0 3.0 .O 1.0 2.1 . O  . O  .O 1660.40 
.OO 1.95 1.46 .OO .020 .035 .OOO .OOO 1658.64 1003.87 

.005947 0. 0. 0. 0 17 7 .OO 11.98 1015.85 

"SECNO 5.000 
5.000 .41 1659.05 1658.94 .OO 1659.09 .04 . O O  . O O  1658.64 

5.0 2.0 3.0 .O 1.1 2 .1  . O  . O  . O  1660.40 
.OO 1.90 1.43 .OO .020 .035 .OOO .OOO 1658.64 1003.79 

.005538 0. 0 .  0 .  0 15 0 .OO 12.10 1015.89 

1 3  42 

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

3 .006 

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

2 - 1 -1 

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

?IME vLoB 9:; vRoB xNL xNcH xNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, MIN USED 

1.000 .54 1659.18 1659.07 . O O  1659.25 .07 .OO .OO 1658.64 
10.0 4.5 5.5 . O  1 .9  3 . 1  .O . O  . O  1660.40 

.OO 2.40 1.78 . 00 .020 .035 .OOO .OOO 1658.64 1002.06 
.006026 0. 0 .  0. 0 2 1 8 . O O  14.64 1016.70 

'SECNO 2.000 
2.000 .54 1659.18 1659.07 .OO 1659.25 .07 . O O  .OO 1658.64 

10.0 4.5 5.5 .O 1 .9  3.1 .O . O  . O  1660.40 
.OO 2.40 1.78 .OO ,020 ,035 .OD0 .OOO 1658.64 1002.04 

.005964 0. 0. 0. 0 15 0 . O O  14.66 1016.71 

PAGE 4 

PAGE 5 
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PAGE 6 

T3 Q3 

5 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q 

4 .006 

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

3 - 1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 7 

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

%ME VLOB $ 2  VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .100CEHV-  .300 
GECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. M IN  USED 

1 .OOO .75 1659.39 1659.22 .OO 1659.49 .I0 .OO .OO 1658.64 
20.0 11.2 8.8 .O 3.6 5.3 .O .O .O 1660.40 
.OO 3.12 1.66 .OO .020 .035 .OD0 ,000 1658.64 1000.00 

.006036 0. 0. 0. 0 16 9 .OO 23.83 1023.83 

"SECNO 2.000 
2.000 .75 1659.39 1659.23 .OO 1659.49 .I0 . 00 .OO 1658.64 
20.0 11.2 8.8 .O 3.6 5.3 .O .O .O 1660.40 
.OO 3.11 1.65 .OO .020 .035 .OOO .OOO 1658.64 1000.00 

.005984 0. 0. 0. 0 I5 0 .OO 23.89 1023.89 

'SECNO 6.000 
6.000 .76 1659.40 1659.23 .OO 1659.50 .10 .OO .OO 1658.64 
20.0 11.3 8.7 .O 3.7 5.4 .O .O .O 1660.40 
.OO 3.06 1.61 .OO .020 .035 .OOO .OOO 1658.64 1000.00 

.005672 0. 0. 0. 0 17 0 .OO 24.22 1024.21 

PAGE 8 

T3 94 

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

5 .006 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

4 -1 -1 

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

%ME vLoB  $ 2  vRoe xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICON1 CORAR TOPWID ENDST 

"PROF 4 

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

CCHV- . I 0 0  CEHV- .300 
WSECNO I .ooo 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USE0 

1.000 .87 1659.51 1659.38 .OO 1659.65 
30.0 17.4 12.6 .O 4.7 7.5 . 00 3.68 1.69 .OO .020 .035 

.005983 0. 0 .  0. 0 20 

'SECNO 2.000 
2.000 .88 1659.52 1659.38 .OO 1659.66 

30.0 17 .4  12.6 .O 4.7 7.5 
.OO 3.67 1.69 .OO .020 ,035 

.005938 0. 0. 0 .  0 1 1  

"SECNO 3.000 
3.000 .88 1659.52 1659.37 .OO 1659.66 

30.0 17.4 12.6 .O 4.7 7.5 . 00 3.66 1.68 .OO .020 .035 

'SECNO 4.000 
4.000 .88 1659.52 1659.37 .OO 1659.66 

30.0 17.4 12 .6  .O 4 . 8  7.6 
.OO 3.64 1.67 .OO ,020 .035 

'SECNO 5.000 
5.000 .88 1659.52 1659.37 .OO 1659.66 

30.0 17.4 12.6 .O 4 . 8  7.6 
.OO 3.62 1.66 .OO .020 .035 

.005689 0. 0 .  0. 0 I 1  

'SECNO 6.000 
6.000 .89 1659.53 1659.37 .OO 1659.66 

30 .0  17.4 12 .6  .O 4.8 7.7 
.OO 3.61 1.64 .OO .020 .035 

.005596 0. 0. 0. 0 1 1  

PAGE 10 

T3 9 5  

5 1  ICHECK INQ NINV 

6 

5 2  NPROF IPLOT PRFVS 

5 -1 

SECNO DEPTH CWSEL 
QLOB 

%ME 
QCH 

VLOB VCH 
SLOPE XLOBL XLCH 

IOIR STRT METRIC HVINS Q 

.006 

XSECV XSECH FN ALLOC IBW 

-1 

WSEL FQ 

CHNIM ITRACE 

PAGE 11 

CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .30O 
'SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 

1.000 .97 1659.61 1659.51 .OO 1659.78 . I 7  .OO .OO 1658.64 
40.0 22.9 1 7 . 1  .O 5.6 9.7 .O .O .O 1660.40 . 00 4.09 1.77 .OO .020 .035 .OOO .OOO 1658.64 999.99 

.005954 0. 0.  0. 0 1 8  10 .OO 33.36 1033.35 

'SECNO 4.000 
4.000 .98 1659.62 1659.51 .OO 1659.79 . I 7  . 00 .OO 1658.64 

40.0 22.9 17.1 .O 5.7 9.8 .O .O .O 1660.40 
.OO 4.05 1.74 . 00 .020 .035 .OOO .OOO 1658.64 999.99 

.005767 0 .  0. 0. 0 11 0 .OO 33.61 1033.60 

"SECNO 5.000 
5.000 .98 1659.62 1659.51 .OO 1659.79 . I 6  .OO .OO 1658.64 

40.0 22.9 17.1 .O 5.7 9.9 .O .O .O 1660.40 
.OO 4.03 1.73 - 0 0  .020 .035 .OOO .OOO 1658.64 999.99 

.005670 0 .  0 .  0. 0 11 0 .OO 33.74 1033.73 

Channel 
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"SECNO 6.000 
6.000 .99 1659.63 1659.51 
40.0 22.9 17.1 .O 
.OO 4.00 1.72 .OO 

.005576 0. 0. 0. 

PASE 12 

13 Q6 

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

7 .006 

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

6 -1 -1 

WSEL 

CHNIM 

FQ 

ITRACE 

PAGE 13 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA R-BANK ELEV 9:: vRo, %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENOST 

"PROF 6 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, M I N  USED 

1.000 1.13 1659.77 1659.70 
60.0 33.0 27.0 .O 
.OO 4.71 1.93 .OO 

"SECNO 2.000 
2.000 
60.0 
.oo 

.005956 

"SECNO 3.000 
3.000 1.13 1659.77 1659.70 .OO 1659.99 
60.0 33.0 27.0 .O 7.0 14.1 
.OO 4.68 1.92 .OO .020 .035 

.DO5894 0. 0. 0. 0 11 

PAGE 14 

T 3  Q7 

51 ICHECK I N Q  NINV I D I R  STRT METRIC HVINS Q 

8 .006 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

7 -1 - 1 

WSEL FQ 

CHNIM ITRACE 

PAGE 15 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV $E; VROB %ME VLOB XNL XNCH XNR WTN ELMIN SSTA 

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

"PROF 7 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

Channel 
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CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX. M I N  USED 

1.000 1.25 1659.89 1659.84 .OO 1660.14 .25 .OO .!! 1658.64 
80.0 42.2 37.8 .O 8.1 18. I .O .O 1660.40 
.OO 5.19 2.09 .OO .020 .035 .OOO .OOO 1658.64 999.98 

.a06097 0. 0. 0. 0 11 9 .OO 45.30 1045.29 

"SECNO 2.000 
2.000 1.25 1659.89 1659.84 .OO 1660.15 .25 .OO .OO 1658.64 
80.0 42.2 37.8 .O 8.1 18.2 .O .O -0 1660.40 
.OO 5. 18 2.08 .OO .020 .035 .OOO .OOO 1658.64 999.98 

.006065 0. 0. 0. 0 8 0 .OO 45.36 1045.34 

"SECNO 3.000 
3.000 1.26 1659.90 1659.84 .OO 1660.15 .25 .OO .OO 1658.64 
80.0 42.1 37.9 .O 8.2 18.3 .O .O .O  1660.40 
.OO 5.17 2.07 .OO .020 .035 .OD0 .OOO 1658.64 999.98 

.006005 0. 0. 0. 0 11 0 .OO 45.46 1045.44 

"SECNO 5.000 
5.000 1.27 1659.91 1659.83 .OO 1660.15 .24 .OO .OO 1658.64 
80.0 42.0 38.0 .O 8.2 18.5 .O .O .O 1660.40 
.OO 5.11 2.05 . 00 ,020 .035 .OOO .OOO 1658.64 999.98 

.005821 0. 0. 0. 0 11 0 .OO 45.77 1045.75 

T3 98 

Jl ICHECK INQ N INV  I D I R  STRT METRIC HVINS Q WSEL FQ 

9 .006 

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

8 -1 -1 

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

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I O C  ICONT CORAR TOPWID ENOST 

'PROF 8 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 

1.000 1.36 1660.00 1659.95 .OO 1660.28 .28 .OO .OO 1658.64 
100.0 50.6 49.4 .O 9.1 22.4 .O .O .O 1660.40 
.OO 5.55 2.21 .OO .020 .035 .OOO .OD0 1658.64 999.98 

.006056 0. 0. 0. 0 14 9 .OO 50.03 1050.01 

"SECNO 2.000 
2.000 1.36 1660.00 1659.96 .OO 1660.28 .28 .OO .OO 1658.64 
100.0 50.5 49.5 .O 9.1 22.5 .O .O .O 1660.40 
.OO 5.54 2.20 . 00 .020 .035 .OOO .OOO 1658.64 999.98 

.006027 0. 0. 0. 0 8 0 .OO 50.08 1050.06 

'SECNO 3.000 
3.000 1.37 1660.01 1659.96 .OO 1660.28 .28 .OO .OO 1658.64 
100.0 50.5 49.5 .O 9.2 22.6 .O .O .O 1660.40 
.OO 5.52 2.19 .OO .020 .035 .OOO .OOO 1658.64 999.98 

.005970 0. 0. 0. 0 8 0 .OO 50.18 1050.17 

"SECNO 4.000 
4.000 1.37 1660.01 1659.96 .OO 1660.29 .27 .OO .OO 1658.64 
100.0 50.4 49.6 .O 9.2 22.7 .O .O .O 1660.40 
.OO 5.49 2.18 .OO .020 .035 .OOO .OOO 1658.64 999.98 

,005891 0. 0. 0. 0 8 0 .OO 50.33 1050.31 

Channel 
APPENDIX A 
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73 99  

3 1  ICHECK INP NINV I D I R  STRT METRIC HVINS Q 

10 .006 

3 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

9 -1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG 
woe  9% QROB ALOE ACH 

?IME vLoB vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

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

PAGE 18 

WSEL 

CHNIM 

FQ 

ITRACE 

PAGE 19 

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

1.000 1 .46  1660.10 1660.05 .OO 1660.40 .30 
120.0 58.4 61.6 .O 10.0 26.6 .O 

.OO 5.84 2.31 .OO .020 .035 .OOO 
.006017 0. 0 .  0. 0 14 9 

"SECNO 2.000 
2.000 1.46 1660.10 1660.06 .OO 1660.40 .30 
120.0 58.4 61 .6  .O 10.0 26.7 .O 

.OO 5.83 2.31 .OO .020 .035 .OOO 
.005991 0. 0 .  0 .  0 8 0 

"SECNO 3.000 
3.000 1.47 1660.11 1660.06 .OO 1660.40 .30 
120.0 58.3 61.7 .O 10.0 26 .8  .O 

.OO 5 .81  2.30 .DO .020 .035 .OOO 

T3 P I 0  

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q 

11 .006 

J2NPROF IPLOT PRFVS XSECV XSECh FN ALLDC IBW 

10 -1 -1 

PAGE 20 

WSEL 

CHNIM 

PAGE 2 1  

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB PRO8 ALOE ACH AROB VOL TWA R-BANK ELEV 9:; vRoe VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF10 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .100CEHV= .300 

Channel 
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*SECNO 1.000 
2096  WSEL NOT GIVEN. AVG OF MAX, M I N  USED 

1.000 1 .58  1660.22 1660.19 .OO 1660.56 
150.0 69 .6  80 .4  .O 11.1 32.5 . 0 0  6 .26  2.47 .OO .020 .035 

.006113 0.  0 .  0.  0 2 0  

T3 '411 

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

1 2  .006 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOE ACH 

%ME vLoB 9:: vRos xNL xNcH 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC 

*PROF11 

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 
3720  CRITICAL DEPTH ASSUMED 

1.000 1 .78  1660.42 1660.42 .OO 1660.77 

HVINS 

ALLDC 

-1 

PAGE 2 2  

Q WSEL FQ 

I BW CHNIM ITRACE 

HV 
AROB 
XNR 
ICONT 

PAGE 2 3  

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

Channel 
APPENDIX A 
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PAGE 24 

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

?,ME v LOB 9% VROB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"SECNO 6.000 
6.000 1.84 1660.48 1660.43 .OO 1660.78 .30 .OO .OO 1658.64 
200.0 82.6 117.4 .O 13.4 46.3 .2 .O .O 1660.40 
.OO 6.18 2.53 .21 ,020 .035 .055 .OOO 1658.64 999.97 

.004818 0. 0. 0. 0 8 0 .OO 72.04 1072.01 

T3 Q12 

Jl ICHECK INQ N INV I D I R  STRT METRIC HVINS Q 

13 .006 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

12 -1 - 1 

WSEL FQ 

CHNIM ITRACE 

PAGE 26 

T3 Q13 

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

14 ,006 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

13 -1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 

PAGE 25 

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

%ME vLoB  9:: vRos xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  1DC ICONT CORAR TOPWID ENDST 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL  CROSS SECTIONS 

CCHV- .I00 CEHV= .300 
~SECNO I .ooo 
2096 WSEL NOT GIVEN, AVG OF MAX, M IN  USED 

1.000 1.90 1660.54 1660.54 .OO 1660.93 .39 .OO .OO 1658.64 
250.0 98.9 150.8 .3 14.0 50.5 .7 .O .O 1660.40 . 00 7.06 2.99 .36 .020 .035 .055 .OOO 1658.64 999.97 

.005969 0. 0. 0. 0 15 7 .OO 76.97 1076.94 

"SECNO 2.000 
2.000 1.91 1660.55 1660.54 .OO 1660.94 .39 .OO .OO 1658.64 
250.0 98.9 150.9 .3 14.0 50.5 .7 .O .O 1660.40 . 00 7.05 2.98 .36 .020 .035 .055 .OOO 1658.64 999.97 

.005946 0. 0. 0. 0 5 0 .OO 77.05 1077.02 

"SECNO 3.000 
3.000 1.91 1660.55 1660.54 .OO 1660.94 .39 .OO .OO 1658.64 
250.0 98.7 151.0 .3 14.0 50.7 .8 .O .O 1660.40 . 00 7.03 2.98 .37 .020 .035 .055 .OOO 1658.64 999.97 

.005898 0. 0. 0. 0 5 0 .OO 77.23 1077.20 

"SECNO 5.000 
5.000 1.92 1660.56 1660.53 .OO 1660.94 .38 .OO .OO 1658.64 
250.0 98.2 151.5 .3 14.1 51.3 .9 .O .O 1660.40 

-00 6.95 2.96 .38 .020 .035 .055 ,000 1658.64 999.97 
.005719 0. 0. 0. 0 5 0 .OO 77.91 1077.88 

"SECNO 6.000 
6.000 1.93 1660.57 1660.53 .OO 1660.94 .37 .OO .OO 1658.64 
250.0 97.8 151.8 .4 14.2 51.7 .9 .O .O 1660.40 . 00 6.89 2.94 .38 .020 .035 .055 .OOO 1658.64 999.97 

.005593 0. 0. 0. 0 5 0 .OO 78.41 1078.37 

Channel 

PAGE 27 

WSEL FQ 

CHNIM ITRACE 

PAGE 28 

OLOSS L-BANK ELEV 

APPENDIX A 
Hydraulic Calculations for Structure at C523 HEC-2, Page 9 



QLOB QROB ALOB ACH 
%ME vLoB $EG vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

"PROF13 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
"SFCNO 1.000 

AROB 
XNR 
1 CONT 

VOL 
WTN 
CORAR 

TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

- - - . . - - . - - - 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 

1.000 2.02 1660.66 1660.65 .OO 1661.08 
300.0 111.7 187.1 1.2 15.0 57.0 

"SECNO 2.000 
2.000 2.02 1660.66 1660.65 .OO 1661.08 
300.0 111.6 187.1  1.2 15.0 57.1 

.OO 7.42 3.28 .54 .020 .035 
,006086 0. 0 .  0. 0 5 

"SECNO 3.000 
3.000 2.02 1660.66 1660.65 .OO 1661.08 
300.0 111.5 187.2 1.3 15 .1  57.3 

.OO 7.40 3.27 .54 ,020 .035 
.006041 0. 0.  0. 0 5 

"SECNO 4.000 
4.000 2.03 1660.67 1660.64 .OO 1661.09 
300.0 111.3 187.4 1.3 15 .1  57.5 

.OO 7.37 3.26 .54 .020 .035 
.005972 0. 0 .  0. 0 5 

"SECNO 5.000 
5.000 2.04 1660.68 1660.64 .OO 1661.09 
300.0 111.0 187.7 1.4 15.2 57.8 

.OO 7.32 3.25 -55  ,020 .035 
.005876 0 .  0 .  0. 0 5 

"SECNO 6.000 
6.000 2.05 1660.69 1660.64 .OO 1661.09 
300.0 110.6 188.0 1.5 15.2 58.2 

.OO 7.26 3.23 .55 .020 .035 
.005756 0. 0.  0. 0 5 

PAGE 29 

WSEL FQ 

CHNIM ITRACE 

PAGE 30 

T3 914 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

15 .006 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

I 4  - 1 -1 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 9EG v,oB 81ME vLoB xNL xNcH xNR wTN ELMIN ssTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

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 2.24 1660.88 1660.86 .OO 1661.34 .46 .OO .OO 1658.64 
400.0 134.2 259.5 6.3 17.0 69.8 7.8 .O .O 1660.40 

.OO 7 .88  3.72 .81 .020 .035 .055 .OOO 1658.64 999.96 
.005997 0.  0. 0 .  0 5 5 .OO 99.89 1099.85 

"SECNO 3.000 
3.000 2 .24  1660.88 1660.84 .OO 1661.34 .46 .OO .OO 1658.64 
400.0 134.0 259.6 6 . 4  17 .1  70.0 8.0 .O .O 1660.40 

.OO 7.85 3.71 .81  .020 .035 .055 .OOO 1658.64 999.96 

"SECNO 4.000 
4.000 2.25 1660.89 1660.83 .OO 1661.35 .46 . 00  .OO 1658.64 
400.0 133.7 259.7 6 .5  17.1 70.2 8 . 1  .O .O 1660.40 

Channel 
APPENDIX A 
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'SECNO 6 . 0 0 0  
6 . 0 0 0  2 . 2 6  1660 .90  1660 .86  
400.0 1 3 3 . 1  2 6 0 . 1  6 . 8  . 0 0  7 . 7 4  3 .67  .81 

.005718  0. 0. 0 .  

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

Vers ion  4 .6 .2 ;  May 1 9 9 1  ..................... """""""*."""...* 

PAGE 3 1  

THIS  RUN EXECUTED 09JUL93 13:18:29 

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

S W R Y  PRINTOUT 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10'KS KRATIO 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10"KS KRATlO 

Channel 
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1 
0 9 J U L 9 3  13:17:57 

SECNO 9 CWSEL DEPTH VCH CRIWS EG H L  IO*KS KRATIO 

S U W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1 . 0 0 0  PROFILE- 1 1  C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 
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Table R-13 
Storage and Discharge vs Stage Data for C536 @am 36) 



Figure R-9a 
Storage and Discharge vs Stage for C536 

(Dam 36) Below Emergency Spillway Crest 
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Dam 36 Storage Volume 
Calculated from planirnetered contours 

200 225 250 275 300 325 350 375 400 425 450 475 500 
Storage Voulme, in Acre-feet 



Dam 36 Stage vs. Discharge 
Principal Spillway from HY8 
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WAN 3b 







Tor O r  Vbt4 %F;/C 
Start At Point Number ......... :............ 

File = DAM36.DAT Page No. 2 
............................................................ 

st a t point Number . . . . . . . . . . , . . . . . . . . . . . 42 sTA = lo+ 0.00 Ci /?Hz /1ng,o9 

Inverse 42 SW 0- 0- 0.00 26.39000 41 STA = 10t26.39 KL /= 16 95. 4q 

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 

Inverse 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 

Inverse 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 S T A m  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 

I* 
31 SW 0- 0- 0.00 102.55000 30 STA = 20+58.39 

- .  
Inverse 30 SW 0- 0- 0.00 50.38000 I17 ‘~i\ - 2 1 + , ~ 7 7 -  &L 

e 94: b 7  
- . , S T - - -  .- 

Inverse 17 SE 0- 0- 0.00 27.06000 (l6-%1~ = 21+35,83 P &L /$-' 

-- >- .! ' --%q", 
1689,  QG 

Inverse 16 SW 0- 0- 0.00 144.58000 li ST* = '22+d0:2lP &L /- 1 spt//wy X - s ed J,,, n 

i4,-' 
- 1068- 9 B 

Inverse 15 SW 0- 0- 0.00 107.35000 - ' 23+87.76'# &L 

Inverse 14 SW 0- 0- 0.00 40.21000 UIP*LS~A - l % d ~ + 2 7 ' ~ 9 7 &  1~ /- ,' 
/gofJ, 93 



Pile = DAM36.DAT f f ~ ~ b t l ~ l ~  L A - khn Page No. 3 
......................................................................... 

st @ ~t Point hnber ...................... 12 STA = lo+ 0.00 &L W r 6 5 4 , f 5  

Inverse 12 SE 7-25- 5.45 14.24344 11 STA = 10+14.24 6 L  /@dS- /84B137 

Inverse 11 SE 4-41-33.57 19.94569 8 STA = 10+34,1g /- / 047 .  02 

Inverse 8 SE 4-46-46.37 15.85720 9 STA = 10+50.05 LL /- /84.7, 7.7 

Inverse 9 SE 13-41-24.71 22.25084 10 STA = 10+72.30 L 1- /fig0 56 



~ A A ?  36 

Start At Point Number ...................... 27 STA = 10+ 0.00 

Inverse 27 SE 31-36-30.12 178.00127 26 STA = llt78.00 

26 SE 50- 4-40.98 203.72775 15 STA = 13t81.73 k d  /gflp,gt8 < / - r C ' . T  

Inverse 15 NE 71-46-42.17 75.30300 18 STA = 14t57.03 f~ / 98A256  

Inverse 18 NE 72-20-16.01 34.92685 19 STA - 14i91.96 /B54,lO 

Inverse 19 SE 86-25-25.52 95.27660 20 STA = 15+87.24 A I-- /a-?q.q4 

Inverse 20 NE 78-34- 7.34 166.71784 21 STA = 17+53.95 L /- l F h 3 . 1 4  



F11e - DAM36.DAT Page No. 2 

Dam 36 RCP angle r i g h t  from CL o f  dam. 

Inversa 33 NE ' 0- 0- 0.00 36.74451 43 9964.40451 20000.00000 

RADIAL INVERSE FROM LINE - Base P t .  1 43 TO 33 

--11-1--111111111-1-------------------------------- 

Rad Inv 43 AR 84-42-33.31 81.64863 5 9956.87571 19918.69922 

Rad Inv 43 SW 84-42-33.31 81.64863 5 9956.87571 19918.69922 

Inverse 43 SW 84-42-33.31 81.64863 5 9956.87571 19918.69922 

Inverse 5 NE 84-42-33.31 81.64863 43 9964.40451 20000.00000 

Inverse 43 NE 84-42-33.31 90.95904 2 9972.79182 20090.57152 



CURRENT DATE: 07-13-1993 @ CURRENT TIME:  08:49:32 
F I L E  DATE: 04-26-1993 
F I L E  NAME: C536 (Dam 36) 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 
04-26-1993 

ELEV (FT)  TOTAL 1 2 
0 0 0 

38 38 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL (FT)  (FT )  n TYPE 
1 RCP 4.00 4.00 ,012 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

F I L E :  C536 (Dam 36) 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT )  (FT )  

1851.88 1851.82 172.61 

DATE: 

6 ROADWAY I T R  
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 8 11 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C536 (Dam 36) 
04-26-1993 

HEAD 
ELEV(FT) 

1851.88 
1855.05 
1856.40 
1858.27 

Cul v e r t  

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

0.00 0 0 
0.00 38 0 
0.00 7 6 0 
0.00 114 0 
0.00 152 0 

APPENDIX A 
Hydraul i c  Calcul a t i o n s  f o r  S tructure  a t  C536 

Dam 36 

DATE : 

% FLOW 
ERROR 
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: 08:49:32 

F I L E  DATE: 04-26-1993 
F ILE  NAME: C536 (Dam 36) 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

DIS- HEAD- INLET OUTLET 

Cul vert 
APPENDIX A 

Hydraulic Calculations for Structure at C536 HY8, Page 2 
Dam 36 



............................................. 
UNEVEN W E I R  FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: F o u n t a i n  Hills N o r t h  FIS 
ENGINEER: MG 
DATE: 8/24/1993 
TIME: 10:16.34 

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

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

STARTING WSEL: 1888.80 

0 
MAXIMUM WSEL: 1893.40 
STEP SIZE: 0.20 
BREADTH OF WEIR: 75.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  Hills N o r t h  FIS 
DATE: 8/24/1993 
TIME: 10:16.34 ............................................. 

Weir 

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) 

APPENDIX A 
Hydraul ic Calculations for Structure at C536 WEIR, Page 1 

Dam 36 



************************if********************* 

WEIR COEFF IC IENT  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 
T I M E :  10:16.34 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

HEAD 
---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1 .oo 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 

COEFF IC IENT  
----------- 

2.5000 
2.5089 
2.5178 
2.5267 
2.5356 
2.5444 
2.5533 
2.5622 
2.5711 
2.5800 
2.5889 
2.5978 
2.6067 
2.6156 
2.6244 
2.6333 
2.6422 
2.6511 
2.6600 
2.6689 
2.6778 
2.6867 
2.6956 

C536 (Dam 36) 

UNEVEN WEIR FLOW PROGRAM 

APPENDIX A 
Weir 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 WEIR, P a g e  2 

Dam 36 



FORTRAN VERSION 1.0 
PROJECT: Founta in H i l l s  Nor th  F I S  
DATE: 8/24/1993 
T IME:  10:16.34 ............................................. 

ELEVATION --------- 
1888.80 
1889.00 
1889.20 
1889.40 
1889.60 
1889.80 
1890.00 
1890.20 
1890.40 
1890.60 
1890.80 
1891.00 
1891.20 
1891.40 
1891.60 
1891.80 
1892.00 
1892.20 

DISCHARGE (CFS) 
--------------- 

0.00 
0.02 
8.37 

42.24 
109.97 
206.19 
327.56 
473.20 
642.93 
836.89 

1054.39 
1292.63 
1550.27 
1826.44 
2120.52 
2432.01 
2760.50 
3105.70 
3467.34 
3845.20 
4239.11 
4648.92 
5074.51 

APPENDIX A 

C536 (Dam 36) 

1 Weir Hydraulic Calculations for Structure at C536 WEIR, Page 3 
Dam 36 



Table R-14 
Storage and Discharge vs. Stage Data for C538 



Figure R-10 
Storage and Discharge vs Stage for C538 

- Discharge ----- Storage 



C538 Storage Volume 
Calculated From Planimetered Contours 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Storage Volume, in Acre-feet 



C538 Stage vs Discharge 
Culvert Flow from HY8 

1783 
1782 
178 1 
1780 
1779 
1778 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 
Discharge, in cfs 

storrout. wb 1 



C538 Stage vs Discharge 
Weir Flow from Uneven Weir 

storrout.wb1 29-Oct-93 
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CURRENT DATE: 07-13-1993 
CURRENT T IME :  09:22:00 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C538 

FHWA CULVERT ANALYSIS  
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C538 

ELEV ( F T )  TOTAL 1 
1778.02 0 0 
1780.25 30 3 0 
1781.32 60 60 
1782.29 90 90 
1783.70 120 120 
1784.46 150 150 
1785.72 180 180 
1787.31 2 10 2 10 
1789.56 240 240 
1792.10 270 270 
1794.74 300 298 
1794.00 29 1 291 

CULVERT SHAPE, MATERIAL,  I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL ( F T )  ( F T )  n TYPE 
1 CSP 5.00 5 .OO .024 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 06-16-1993 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( F T )  ( F T )  ( F T )  

1778.02 1775.76 164.32 

6 ROADWAY I T R  
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 I T E R A T I V E  SOLUTION ERRORS F I L E :  C538 DATE: 06-16-1993 

HEAD 
ELEV(FT )  

1778.02 
1780.25 
1781.32 
1782.29 
1783.70 
1784.46 
1785.72 
1787.31 
1789.56 

Culvert 

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 
3 0 
60 
90 

120 
150 
180 
210 
240 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

A P P E N D I X  A 
Hydraul i c  Cal cul ations for Structure at 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 TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) ( f t )  tF4> (ft) ( 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  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 1  e t  c r e s t  0.00 f t 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1778.02 
OUTLET STATION (FT) 164.30 
OUTLET ELEVATION (FT) 1775.76 
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 

C u l v e r t  
APPENDIX A 

Hydrau l  i c Cal c u l  a t i  ons 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 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C538 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C538 
MAIN  CHANNEL AND L T  & RT OVER BANKS F I L E  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 (FT /FT)  0.0400 

CROSS-SECTION X 
COORD. NO. (FT)  

1 1000.00 
2 1006.00 
3 1011.00 
4 1017.00 
5 1022.00 
6 1064.00 
7 1067.00 
8 1071 .OO 
9 1076.00 

10 1078.00 

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

FLOW 
(CFS) 
0.00 

30.00 
60.00 
90.00 

120.00 
150.00 
180.00 
210.00 
240.00 
270.00 
300.00 

W.S.E. FROUDE 
NUMBER 

0.000 
0.850 
0.909 
0.946 
0.973 
0.995 
1.013 
1.029 
1.042 
1. (155 
1.065 

DEPTH 
(FT)  
0.00 
0.29 
0.43 
0.54 
0.64 
0.73 
0.82 
0.90 
0.97 
1.04 
1.11 

VEL. SHEAR 
(FPS) (PSF) 
0.00 0.00 
2.58 0.71 
3.37 1.07 
3.95 1.35 
4.43 1.61 
4.84 1.83 
5.20 2.04 
5.52 2.24 
5.83 2.42 
6.11 2.60 
6.35 2.76 

ROADWAY OVERTOPPING DATA 

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

PAVED 
1 .oo 
1 .oo 

APPENDIX A 
Culvert Hydraul i c  Cal cul ati ons for Structure at C538 HY8, Page 3 



OVERTOPPING CREST ELEVATION (FT) 1794.00 

Culvert 
APPENDIX A 

Hydraul i c  Cal cul ati ons for Structure at C538 HY8, Page 4 



............................................. 
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: 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 

Weir 
APPENDIX A 

Hydraul i c  Calculations for Structure at C538 Weir, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS C538 
DATE: 9/14/1993 
TIME: 11: 1.34 ............................................. 

POINT ELEVATION 
- - - - - --------- 

1 1797.10 
2 1796.70 
3 1797.20 
4 1797.20 
5 1797 .OO 
6 1795.00 
7 1793.40 
8 1792.60 
9 1792.20 

10 1791.70 
11 1788.40 
12 1787.10 
13 1788.20 
14 1789.80 
15 1789.50 
16 1789.70 
17 1790.20 
18 1790.40 
19 1789.70 
20 1790.30 
2 1 1790.50 
2 2 1789.90 
23 1790.60 
24 1791.40 
2 5 1790.60 
26 1789.60 
2 7 1796.50 

STAT I ON 
------- 
9803.20 
9811.70 
9815.50 
9815.60 
9835.50 
9846.00 
9881.50 
9898.50 
9921 - 6 0  
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 

a 
Weir 

APPENDIX A 
Hydraulic Calculations for Structure at C538 Weir, Page 2 



............................................. 
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  C538 
DATE: 9/14/1993 
TIME: 11: 1.34 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

Weir 

HEAD 
---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1 .oo 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 

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

2.5000 
2.5087 
2.5173 
2.5260 
2.5346 
2.5433 
2.5519 
2.5606 
2.5693 
2.5779 
2.5866 
2.5952 
2.6039 
2.6126 
2.6212 
2.6299 
2.6385 
2.6472 
2.6558 
2.6645 
2.6732 
2.6818 
2.6905 

APPENDIX A 
Hydraul i c Cal cul at i ons for Structure at C538 Weir, 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  FIS C538 
DATE: 9/14/1993 
TIME: 11: 1.34 ............................................. 

ELEVATION DISCHARGE (CFS) 
--------------- 

0.00 
0.07 
1.05 
3.77 
8.77 

16.46 
27.24 
41.45 
59.26 
80.34 

104.60 
132.04 
162.68 
196.87 
239.05 
294.14 
363.92 
451.16 
559.81 
687.94 
833.83 
997.05 

1177.45 

APPENDIX A 



Table R-15 
Storage and Discharge vs Stage Data for C560 @am 6) 



Figure R-l la  
Storage and Discharge vs Stage for C560 
(Dam 6) Below Emergency Spillway Crest 

.809 1811 1813 1815 1817 1819 1821 1823 1825 1827 1829 1831 1833 1835 1837 
Stage, in feet 

- Discharge ----- Storage 



Figure R-llb 
Storage and Discharge vs Stage for C560 
(Dam 6) Above Emergency Spillway Crest 

1835 1836 1837 
Stage, in feet 

I - Discharge - -  Storage I 



dams. wbl 

Dam 6 Storage Volume 
Calculated from planimetered contours 



Dam 6 Stage vs. Discharge 
Principal Spillway from HY8 

1822 

1820 

1818 

1816 

1814 

1812 

1810 

1808 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 
Discharge, in cfs 

dams. wb 1 24-Aug-93 







F i l e  - DAM6.DAT Page No. 1 

- 
Start At Point Number ...................... 19 STA = 10+ 0 .00  

Inverse 19 SW 0- 0- 0 .00  10.30000 18 STA = 10+10.30 

Inverse 

Inverse 

Inverse 

Inverse 

Inverse 

Inverse 

Inverse 

Inverse 

Inverse 

Inverse 10 SW 0- 0- 0 .00  

I 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  

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 = 

Inverse 1 SW 0- 0- 0 .00  70.00000 2 STA = 21t87.90 

Start At Point Number ...................... 24 STA = l o t  0 .00  

Inverse 24 NE 40-17-52.46 123.85914 23 STA = 11t23.86 

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 = 13+ 2 . 1 5  

Inverse 20 SE 77-33-35.57 49.78223 21 STA - 13+51.94 

Inverse 2 1  SE 77-41-42.23 47.45159 22 STA = 13+99.39 
. * . , 



F f ? .  - W . D A T  Page No. 1 

Dam 6 Angla Right t o  RCP frm dam CL. 

Invarra 0 NE 63-44-51.78 22300.14626 1 9863.90000 20000.00000 

Invarra 1 NE 0- 0- 0.00 87.85226 28 9951.75226 20000.00000 

RADIAL INVERSE FROM LINE - Bare P t .  1 28 TO 1 

0 0 0 ~ 0 ~ 1 0 ~ 0 0 ~ ~ 0 ~ 0 ~ ~ 0 ~ - ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ 0 0 0 ~ 0 0 0 1 ~ 0 ~ ~ ~ 1 ~ ~ ~ ~ ~ ~  

Rad Inv 28 SW 87-57-47.84 90.77088 5 9948.52628 19909.28646 

Invarra 28 W 87-57-47.84 90.77088 5 9948.52628 19909.28646 

Invarra 5 NE 87-57-47.84 90.77088 28 9951.75226 20000.00000 



CURRENT DATE: 07-13-1993 @ CURRENT TIME:  08:45: 16 
F I L E  DATE: 04-27-1993 
F I L E  NAME: C560 (Dam 6) 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 
04-27-1993 

ELEV (FT)  
1808.61 0 1811.33 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL (FT)  (FT )  n TYPE 
1 RCP 4.00 4.00 .012 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

TOTAL 
0 

40 
8 0 

120 
160 
200 
240 
280 
320 
360 
400 
343 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT )  (FT)  

1808.61 1805.53 163.27 

F I L E :  C560 (Dam 6) DATE : 

6 ROADWAY I T R  
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 9 10 
0 39 5 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C560 (Dam 6) 
04-27-1993 

HEAD 
ELEV(FT) 

1808.61 
1811.33 
1812.89 
1814.85 
1817.67 

Culvert 

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

0.00 0 0 
0.00 40 0 
0.00 80 0 
0.00 120 0 
0.00 160 0 

APPENDIX A 
Hydraul i c Cal cul a t i  ons fo r  Structure a t  C560 

Dam 6 

DATE : 

% FLOW 
ERROR 
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: 08:45:16 

F ILE  DATE: 04-27-1993 
F ILE  NAME: C560 (Dam 6 )  

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

D I S -  HEAD- INLET OUTLET 

APPENDIX A 
Hydraulic Calculations for Structure at C560 HY8, Page 2 

Dam 6 
Culvert 



********************A************************ 

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 IS  
ENGINEER: MG 
DATE: 8/24/1993 
TIME: 10:11.22 

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

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

STARTING WSEL: 1835.20 
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 IS  
DATE: 8/24/1993 
TIME: 10:11.22 ............................................. 

Weir 

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

1 1840.94 1000.00 
2 1836.25 1010.30 
3 1835.59 1151 .OO 
4 1835.36 1264.50 

C560 (Dam 6) 

C560 (Dam 6) 

APPENDIX A 
Hydraul i c  Calculations for Structure a t  C560 WEIR, P a g e  1 

Dam 6 



............................................. 
WEIR COEFF IC IENT  TABLE 
PROJECT: F o u n t a i n  H i l l s  North F I S  
DATE: 8/24/1993 
T IME:  10:11.22 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

HEAD 
---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1 .oo 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 

COEFF IC IENT  
----------- 

2.5000 
2.5050 
2.5100 
2.5150 
2.5201 
2.5251 
2.5301 
2.5351 
2.5401 
2.5451 
2.5501 
2.5551 
2.5602 
2.5652 
2.5702 
2.5752 
2.5802 
2.5852 
2.5902 
2.5952 
2.6003 
2.6053 
2.6103 

C560 (Dam 6) 

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

APPENDIX A 
Weir Hydraulic Calculations for Structure at C560 WEIR, Page 2 

Dam 6 



PROJECT: Founta in H i l l s  Nor th  FIS 
DATE: 8/24/1993 
TIME: 10:11.22 ............................................. 

C560 (Dam 6) 

ELEVATION 
--------- 

1835.20 
1835.40 
1835.60 
1835.80 
1836.00 
1836.20 
1836.40 
1836.60 
1836.80 
1837.00 
1837.20 
1837.40 
1837.60 
1837.80 
1838.00 
1838.20 
1838.40 
1838.60 
1838.80 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
0.16 

13.99 
58.13 

132.80 
240.44 
382.17 
551.07 
742.80 
955.09 

1186.39 
1435.55 
1701.68 
1984.06 
2282.08 
2595.26 
2923.17 
3265.44 
3621.76 
3991.85 
4375.46 
4772.37 
5182.40 

APPENDIX A 
Hydraul i c  Cal c u l  a t i  ons f o r  S t r u c t u r e  a t  C560 WEIR, Page 3 

Dam 6 



Table R-16 
Storage and Discharge vs Stage Data for C578 (Dam 11) 



Figure R-12a 
Storage and Discharge vs Stage for C578 

(Dam 11) Below Emergency Spillway Crest 

Stage, in feet 
- Discharge ----- Storage 
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Dam 11 Stage vs. Discharge 
Principal Spillway from HY8 

160 180 200 220 240 260 280 300 320 340 360 380 400 
Discharge, in cfs 

dams. wbl 24-Aug-93 
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P.g. No. 1 

.............................................................. e- -ll.DAT 

Start At Point Nunbar ...................... 23 STA - 10t 0.00 

Inv8r.8 23 SW 0- 0- 0.00 22.00000 22 STA - 10+22.00 

Invmrr8 22 SW 0- 0- 0.00 lZ1.00000 IS STA - 11+43.00 

Inv8rs8 15 SW 0- 0- 0.00 125.00000 14 STA - 12t68.00 

Inv8r.8 14 SW 0- 0- 0.00 26.00000 13 STA - 12+94.00 

12 STA - 
11 STA - 
10 STA - 
9 STA - 
8 STA - 
7 STA - 
6 STA - 
5 STA - 
4 STA - 
3 STA - 



Page No. 1 ....... ""*U...*"""."".**.."..".*U*.*U".**O*"....*.*.**.*."*U......*.... a - wll.MT 
Start At Polnt Number ...................... 18 STA - lo* 0.00 42 = 

Inverse 18 NE 25-38-22.64 152.89562 17 STA - 11+52.90 &L = 

Inverse 17 NE 42-58- 9.00 118.95717 16 STA - 12+71.85 EL t 

Inverse 16 NE 56-27-13.26 146.87419 15 STA - 14+18.73 &L = 

Inverse 15 SE 82-12- 2.75 50.09112 19 STA - 14+68.82 Lf = 

Inverse 19 SE 67-13- 1.16 117.14220 20 STA - 15+85.96 i L  = 

Invorse 20 SE 55-53-21.16 130.12612 21 STA - 17+16.09 A 7 

F11a - DAHll.DAT Page No. 2 ... ...*U.....**""*."".."*******U."""".*".""."""*.*.U**.".."...**..*.*..*..* 

Dam 11 Angla Right from RCP to dam CL. 0 
Inverse 21 SW 22- 3-32.68 706.59052 6 9911.00000 20000.00000 

Inverso 6 NE 0- 0- 0.00 90.66645 37 10001.66645 20000.00000 

RADIAL INVERSE FROM LINE - Sera Pt. t 37 'TO 6 

Red Inv 37 W 88- 2-11.09 109.44023 27 10005.41635 19890.62403 

Inverse 37 W 86- 2-11.09 109.44023 27 10005.41635 19890.62403 

Inverso 27 SE 88- 2-11.09 109.44023 37 10001.66645 20000.00000 



r i l e  - DM1I.DAT * Page No. 1 ..*...*.. ~.n*.*.."*a.*.***.......*n******...*.........*.*.".*...*.*.*." 

Inverse 27 SE 88- 2-11.09 195.52121 29 9998.71694 20086.03043 

8'7x4 
Inverse 29 NE 84-42- 6.20 89.41275 32 10006.97338 20175.06117 

Inverse 32 W 84-42- 6.20 89.41275 29 9998.71694 20086.03043, 

S t a r t  A t  P o h t  Humbar ...................... 31 STA - l o t  0.00 

Inverse 31  SE 5-46- 8 .02 13.58620 32 STA - 10t13.59 

Inverse 32 SW 14-42-39.51 18.56713 33 STA - 10+32.15 I 
Inverse 33 SE 1-10-38.71 27.12554 34 STA - 10i59.28 J 



CURRENT DATE: 07-13-1993 
CURRENTTIME: 08:48:41 

FILE DATE: 04-27-1993 
FILE NAME: C578 (Dam 11) 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 
04-27-1993 

ELEV (FT) TOTAL 
0 

40 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCP 4.00 4.00 ,012 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

FILE: C578 (Dam 11) 

SITE DATA 

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

1778.97 1776.10 195.54 

DATE: 

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 13 
0 29 6 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C578 (Dam 11) 
04-27-1993 

HEAD 
ELEV(FT) 

1778.97 
1781.70 
1783.26 
1785.22 
1788.03 

Culvert 

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

0.00 0 0 
0.00 40 0 
0.00 8 0 0 
0.00 120 0 
0.00 160 0 

APPENDIX A 
Hydraul ic Calculations for Structure at C578 

Dam 11 

DATE : 

% FLOW 
ERROR 

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: 08:48:41 

F ILE  DATE: 04-27-1993 
F ILE  NAME: C578 (Dam 11) 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

DIS- HEAD- INLET OUTLET 

Culvert 
APPENDIX A 

Hydraulic Calculations for Structure at C578 HY8, Page 2 
Dam 11 



............................................. 
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 
T IME:  10:14.10 

INPUT  PARAMETERS 

STARTING WSEL: 1810.60 
MAXIMUM WSEL: 1816.00 
STEP S I Z E :  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 
T I M E :  10:14.10 ............................................. 

W e i r  

PO INT  ELEVATION STAT ION 
----- --------- - - - - - - - 

1 1830.59 1000.00 
2 1811.60 1022.00 
3 . 1811.18 1143.00 
4 1810.78 1268.00 

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  C 5 7 8  WEIR, P a g e  1 

Dam 11 



............................................. 
WEIR COEFF IC IENT  TABLE 
PROJECT: Foun ta in  H i l l s  N o r t h  F I S  
DATE: 8 /24 /1993 
TIME: 10:14.10 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

Weir 

HEAD 
---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1 .oo 
1.20 

COEFF IC IENT  
----------- 

2.5000 
2.5045 
2.5091 
2.5136 
2.5181 
2.5227 
2.5272 

C578 (Dam 11) 

APPENDIX A 
Hydraulic Calculations for Structure at C578 WEIR, Page 2 

Dam 11 



............................................. 
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 IS  
DATE: 8/24/1993 
TIME: 10:14.10 ............................................. 

ELEVATION 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
0.02 
7.17 

36.14 
95.32 

190.34 
321.26 
478.99 
659.41 
860.17 

1079.67 
1316.71 
1570.40 
1839.98 
2124.85 
2424.51 
2738.51 
3066.49 
3408.12 
3763.12 
4131.25 
4512.27 
4905.99 
5312.23 
5730.85 
6161.68 
6604.60 
7059.50 

C578 (Dam 11) 

APPENDIX A 
Hydraulic Calculations for Structure at C578 WEIR, Page 3 

Dam 11 



Table R-17 
Storage and Discharge vs Stage Data for C584 @am 7) 



Figure R-13a 
Storage and Discharge vs Stage for C584 
(Dam 7) Below Emergency Spillway Crest 

1882 1886 1890 1894 1898 1902 1906 1910 1914 1918 1922 1926 
Stage, in feet 



Figure R-13b 
Storage and Discharge vs Stage for C584 
(Dam 7) Above Emergency Spillway Crest 
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- Discharge ----- Storage 

1926 1927 
Stage, in feet 

I I 

dams. wb 1 07-Sep-93 



Dam 7 Storage Volume 
Calculated from planimetered contours 

100 125 150 175 200 
Storage Volume, in Acre-feet 



Dam 7 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 











Page No. 1 
....................................................................... 

Start At Point Number ...................... 11 STA = 10+ 0 .00  & /93s&f 35.37 

Inverse 11 SW 0- 0- 0 .00  

Inverse 10 SW 0- 0- 0 . 0 0  

Inverse 15 SW 0- 0- 0 .00  

Inverse 9 SW 0- 0- 0 . 0 0  

Inverse 8 SW 0- 0- 0.00 

Inverse 7 SW 0- 0- 0 . 0 0  

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 

10 STA = 

IS STA - 
9 STA = 

8 STA = 

7 STA = 

6 STA = 

100 STA = 

5 STA = 

4 STA - 
3 STA = 

1 STA - 
2 STA = 



File = DAM7.DAT Pa80 No. 2 
........................................................................... 

Dam 7 An819 Right to RCP from dam CL. 

RADIAL INVERSE FROM LINE - Base Pt. 1. 13 TO 2 
- 

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 

Inverse 12 SW 69-20-28.00 210.03243 13 -159.91323 -91.74076 



CURRENT DATE: 07-13-1993 @ CURRENTTIME: 08:47:14 
FILE DATE: 04-27-1993 
FILE NAME: C584 (Dam 7) 

FHWA CULVERT ANALYSIS 
HY-8, V E R S I O N  4.0 

- - - 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C584 (Dam 7) 
04-27-1993 

ELEV (FT) TOTAL 1 
1884.66 0 0 
1887.40 40 40 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN R I S E  MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCP 4.00 4.00 .012 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

DATE : 

SITE DATA 

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

1884.66 1882.47 210.04 

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 14 13 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C584 (Dam 7) 
04-27-1993 

HEAD 
ELEV(FT) 

1884.66 
1887.40 
1888.96 
1890.92 

Cul vert 

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

0.30 0 0 
0.00 40 0 
0.00 80 0 
0.00 120 0 
0.00 160 0 

APPENDIX A 
Hydraulic Calculations for Structure at C584 

Dam 7 

DATE : 

% FLOW 
ERROR 
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: 08:47:14 

F ILE  DATE: 04-27-1993 
F I L E  NAME: C584 (Dam 7)  

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 

DIS- HEAD- INLET OUTLET 

APPENDIX A 
Cu lver t  Hydraul i c  Calculat ions f o r  St ruc ture  a t  C584 HY8, Page 2 

Dam 7 



............................................. 
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 . 2 0  
BREADTH OF WEIR: 100.00  

............................................. 
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: 5.59 ............................................. 

Weir 

POINT ELEVATION STATION 

4 1925.62 1279.50 

A P P E N D I X  A 

C584 (Dam 7 )  

C584 (Dam 7 )  

Hydraul i c Cal cul ati ons for Structure at C584 WEIR,  Page 1 
Dam 7 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: F o u n t a i n  Hills N o r t h  F I S  
DATE: 8 / 24 /1993  
TIME:  1 0 :  5.59 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

HEAD COEFFICIENT 
----------- 

2.5000 
2.5067 
2.5133 
2.5200 
2.5267 
2.5333 
2.5400 

C584 (Dam 7 )  

Weir 
APPENDIX A 

Hydraul ic  Calculat ions f o r  Structure a t  C584 WEIR, Page 2 
Dam 7 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0 
PROJECT: Foun ta in  H i l l s  N o r t h  F IS  
DATE: 8/24/1993 
TIME: 10: 5.59 ............................................. 

ELEVATION 
--------- 

1924.60 
1924.80 
1925.00 
1925.20 
1925.40 
1925.60 
1925.80 
1926.00 
1926.20 
1926.40 
1926.60 
1926.80 
1927.00 
1927.20 
1927.40 
1927.60 
1927.80 
1928.00 
1928.20 
1928.40 
1928.60 
1928.80 
1929.00 
1929.20 
1929.40 
1929.60 
1929.80 
1930.00 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
0.07 
5.78 

26.34 
67.30 

133.01 
225.56 
342.01 
481.40 
643.69 
827.58 

1030.30 
1250.49 
1487.26 
1739.95 
2008.03 
2291.11 
2588.83 
2900.92 
3227.15 
3567.31 
3921.25 
4288.83 
4669.91 
5064.41 
5472.23 
5893.31 
6327.58 

C584 (Dam 7) 

APPENDIX A 
Hydraul ic Calculations for Structure at C584 WEIR, Page 3 

Dam 7 



Table R-18 
Storage and Discharge vs. Stage Data for C586 



Figure R-14 
Storage and Discharge vs Stage for C586 

1804 1805 1806 1807 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 
Stage, in feet 

- Discharge ----- Storage 



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 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 
Discharge, in cfs 



C586 Stage vs Discharge 
Weir Flow from Uneven Weir 
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Discharge, in cfs 



CURRENT DATE: 07-13-1993 @ CURRENT T IME :  09:22:00 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C538 

FHWA CULVERT ANALYSIS  
HY-8, VERSION 4.0 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( F T )  ( F T )  ( F T )  

1778.02 1775.76 164.32 

CULVERT SHAPE, MATERIAL,  I N L E T  
-- 

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL ( F T )  ( F T )  n TYPE 
1 CSP 5.00 5.00 .024 CONVENTIONAL 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C538 

ELEV ( F T )  TOTAL 
1778.02 0 
1780.25 3 0 @ 1781.32 60 
1782.29 90 
1783.70 120 
1784.46 150 
1785.72 180 
1787.31 210 
1789.56 240 
1792.10 270 
1794.74 300 
1794.00 29 1 

DATE: 06-16-1993 

6 ROADWAY I T R  
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 I T E R A T I V E  SOLUTION ERRORS F I L E :  C538 

HEAD 
ELEV(FT )  

1778.02 
1780.25 
1781.32 
1782.29 
1783.70 

Cul v e r t  

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 
30 
60 
9 0 

120 
150 
180 
210 
240 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 06-16-1993 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX A 
Hydraul i c  Cal cul at ions f o r  St ructure  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 F I L E  DATE: 06-16-1993 
CURRENT TIME:  09:22:00 F I L E  NAME: C538 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP 

D I S -  HEAD- I N L E T  OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL C R I T I C A L  OUTLET T A I  LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) (ft) tF4> (ft) (ft) ( f p s )  ( f t)  ( f p s )  ( ft) 

- 

E l .  i n l e t  f a c e  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 f t  E l .  i n l e t  c r e s t  0.00 ft 

***** S I T E  DATA ***** CULVERT INVERT ************** 
I N L E T  STATION (FT)  0.00 
I N L E T  ELEVATION (FT)  1778.02 
OUTLET STATION (FT)  164.30 
OUTLET ELEVATION (FT)  1775.76 
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 
I N L E T  TYPE CONVENTIONAL 
I N L E T  EDGE AND WALL T H I N  EDGE PROJECTING 
I N L E T  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  C586  HY8, Page  2 



CURRENT DATE: 07-13-1993 
CURRENT T I M E :  09:22:00 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C538 

- -  

T A I  LWATER 

***** USER DEF INED CHANNEL CROSS-SECTION F I L E  NAME: C538 
M A I N  CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
L E F T  CHANNEL BOUNDARY 5 
R IGHT  CHANNEL BOUNDARY 6 
MANNING N L E F T  OVER BANK 0.075 
MANNING N M A I N  CHANNEL 0.050 
MANNING N R IGHT  OVER BAN 0.075 
SLOPE OF CHANNEL ( F T / F T )  0.0400 

CROSS-SECTION X 
COORD. NO. ( F T )  

1 1000.00 
2 1006.00 
3 1011.00 
4 1017.00 
5 1022.00 
6 1064.00 
7 1067.00 

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

FLOW 
(CFS) 
0.00 

30.00 
60.00 
90.00 

120.00 
150.00 
180.00 
210.00 
240.00 
270.00 
300.00 

W.S.E. 
( F T )  

1775.76 
1776.05 
1776.19 
1776.30 
1776.40 
1776.49 
1776.58 
1776.66 
1776.73 
1776.80 
1776.87 

FROUDE 
NUMBER 

0.000 
0.850 
0.909 
0.946 
0.973 
0.995 
1.013 
1.029 
1.042 
1.055 
1.065 

DEPTH 
( F T )  
0.00 
0.29 
0.43 
0.54 
0.64 
0.73 
0.82 
0.90 
0.97 
1.04 
1.11 

VEL. 
(FPS) 
0.00 
2.58 
3.37 
3.95 
4.43 
4.84 
5.20 
5.52 
5.83 
6.11 
6.35 

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 ( F T )  
CREST LENGTH ( F T )  

PAVED 
1 .oo 
1 .oo 

APPENDIX A 
Culvert Hydraul i c  Cal cul at ions for Structure at C586 HY8, Page 3 



OVERTOPPING CREST ELEVATION ( F T )  1794.00 

Cul vert 
APPENDIX A 

Hydraul ic Calculations for Structure at C586 HY8, Page 4 



............................................. 
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: 1 0 / 2 9 / 1 9 9 3  
TIME: 3 :49.56 

INPUT PARAMETERS 

STARTING WSEL: 1817 .40  
MAXIMUM WSEL: 1819 .20  
STEP SIZE:  0 .20  
BREADTH OF WEIR: 4 2 . 0 0  

Weir 
APPENDIX A 

Hydraul i c  Cal cul ations for Structure at C586 Weir, Page 1 



............................................. 
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: 10/29/1993 
TIME: 3 : 49.56 ............................................. 

POINT ELEVATION 
--- - - --------- 

1 1820.00 
2 1818.38 
3 1817.67 
4 1817.55 
5 1817.62 
6 1817.76 
7 1818.09 
8 1818.60 
9 1819.26 

STAT I ON 
------- 
1000.00 
1065.00 
1115.00 
1140.00 
1165.00 
1190.00 
1215.00 
1240.00 
1265.00 

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: 10/29/1993 
TIME: 3:49.56 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT 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 

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

2.5000 
2.5159 
2.5317 
2.5476 
2.5635 
2.5794 
2.5952 
2.6111 
2.6270 

APPENDIX A 
Hydraul i c  Calcul ations for Structure at C586 Weir, Page 2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Founta in  H i l l s  Nor th  FIS C586 
DATE: 10/29/1993 
TIME: 3:49.56 ............................................. 

ELEVATION 
--------- 

1817.40 
1817.60 
1817.80 
1818.00 
1818.20 
1818.40 
1818.60 
1818.80 
1819.00 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
0.32 

14.41 
49.90 

106.98 
186.54 
289.16 
414.68 
563.21 

APPENDIX A 
Hydraul i c Cal cul ations for Structure at C586 Weir, Page 3 



Table R-19 
Storage and Discharge vs Stage Data for C599 @am 4) 

Note: NE Comer of High School Cafeteria EL = 1716.49 



Figure R-15a 
Storage and Discharge vs Stage for C599 
(Darn 4) Below Emergency Spillway Crest 

1694 1696 1698 1700 1702 1704 1706 1708 1710 1712 1714 1716 
Stage, in feet 

- Discharge ----- Storage 

dams-wb 1 





Dam 4 Stage vs. Discharge 
Principal Spillway from HY8 

0 
1694 1696 1698 1700 1702 1704 1706 1708 1710 1712 1714 1716 1718 1720 1722 1724 

Stage, in feet 

-+- Left (5 ft dia) --x-- Right (Arch) - Total 



Dam 4 Stage vs. Discharge 
Emergency Spillway From Uneven Weir 

0 100 200 300 400 500 600 700 800 900 1000 
Discharge, in cfs 

dams. wb 1 26-Oct-93 











File - DAM4.DAT Page No. 1 
........................................................................... 

Point Number ...................... 600 STA = 18+ 5.60 
..--- ---- 

Inverse 600 SW 10-41-33.88 139.39989 609 STA 19+45.00 

Inverse 609 SE 16-29-14.25 49.23773 613 STA - 19+2&22 

, Inverse 613 SE 30-31-51.96 30.65746 617 STA - 20+24,90 ---- .- . .- 

Inverse 617 SE 43-27- 5.18 59.36088 620 STA = 20+84.26 



j j I  
I ! !  
I ; !  e l . , a L s  A ;  1 along n ro,vA,L 4LPe W A 4 1 / e  4~ 





-- 

.- E M ~  A d .  - a d & '  'Drp " 9  ~ ~ b y ~  

Pile = DAM4.DAT Page No. 1 
........................................................................... 

St Point luber . . . . . . . . . . . . . . . . . . . . . . 19 STA - lo+ 0.00 i L  173 7. 97 

Inverse 19 SW 29-47-32.91 59.00000 18 STA = 10+59.00 EL 1722.85.  

Inverse 18 SW 29-47-32.91 25.00000 17 STA - lOr84.00 /L / w d  ' /721.78 

Inverse 17 SW 29-47-32.91 108.00000 1 STA - ll+92.00 gd /7- (7Z/, 87 
Inverse 1 SW 29-47-32.91 91.00000 16 STA - 12+83.00 &d /- 711 43 

Inverse 16 SW 29-47-32.91 99.50000 15 STA = 13+82.50 &L /rz/Az: 21478 

Inverse 15 m 29-47-32.91 99.70000 14 ST4 - l4r82.20 LL /H ~ l * g l  

Inverse 14 SW 29-47-32.91 98.80000 13 ST* = 15+81.00 &L 21, 9 9 

Inverse 13 SW 29-47-32.91 99.00000 12 STA - 16+80.00 21, 57 
Inverse 12 SW 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 dc 17- /4,8g 
Inverse 8 SW 4- 4-49.48 112.14647 288 STA = 19+17.75 EL / 7- 14, 45 

Pila = DAM4.DAT Page No. 2 
........................................................................... 

17.00000 143 ST 

4.00000 144 

Inverre 148 

Inverse 149 

Inverse 150 

Inverse 152 



b r ~ .  <A*#* 
Pile - DAbf4. DAT Page No. 1 y-r, f:.~ ........................................................................... 

S At Point Nwnber ..................... a . 143 STA - 10+ 0 .00  L 6 8700Z 

Inversa 143 sw 29-47-32.91 4.00000 144 STA = lo+ 4.00 E l  1 6 x 0  53.532 

Inverse 144 SW 29-47-32.91 7.00000 145 STA = 10+11.00 E L  & '  9/.4'z 

Inverse 145 SU 29-47-32.91 11.00000 146 STA - 10+22.00 dl 6 PO. q-2 

Inverse 146 SW 29-47-32.91 11.00000 147 STA = 10+33.00 €1 /&6 90. St 

Inverse 147 sw 29-47-32.91 5.00000 148 STA = 10+38.00 r~ 5% 7 2 

Inverse 148 SW 29-47-32.91 11.00000 149 STA - 10+49.00 JL / 6 8 H  g912Z 

Inverse 149 SW 29-47-32.91 21.00000 150 STA - 10+70.00 LL / k M  dBe Y z 

Inverse 150 sw 29-47-32.91 3.00000 151 STA - 10+73.00 /6@9 ) $ 9 , / ~  
Inverse 151 SW 29-47-32.91 27.00000 152 STA - 11+ 0 .00  5 7 z . 3 ~  

Inverse 152 NE 0- 0- 0.00 0.00000 153 STA - 11+ 0 .00  EL / 6 9 H  72.7~ 

Inverse 153 SW 29-47-32.91 27.00000 154 STA - 11+27.00 / L  / 7 6 3  l7A3.80 



File - DAM4.DAT Paee No. 1 

At Point Number ...................... o+ 0.00 t L  /.p?iZ?z l3c75 

Inverse 305 SE 66-13- 7.25 10.00000 304 STA - 0+10.00 - 
Inverse 304 SE 66-13- 7.25 13.00000 302 STA*- 0+23.00 

Inverse 302 NE 0- 0- 0.00 0.00000 298 STA = 0+23.00 I 
Inverse 298 SE 66-13- 7.25 14.99999 9 6  S T  - 0+38.00 

Inverse 296 NE 0- 0- 0.00 0.00000 0+38.00 I % ?  0% f l  ( 
Inverse 198 SE 66-13- 7.25 20.00000 -- 0+58.00 

Inverse 294 NE 0- 0- 0.00 0.00000 293 S y  - 0+58.00 \ 
\ 

Inverse 293 SE 66-13- 7.25 20.00000 291 STA 'I 0+78.00 \ 
1 

Inverse 291 NE 0- 0- 0.00 0.00000 ' 2 8 9  - 0+78.00 



Inverse 153 SW 29-47-32.91 27.00000 154 STA = 11+44.00 

- DAM4. DAT Page lo. 3 

Inverse 16 NE 29-47-32.91 114.32952 204 33754.03299 25487.97186 

RADIAL INVERSE FROM LINE - Base Pt. # 204 TO 16 

Rad Inv 204 50.86429 2 1  33779.39014 25443.87887 

Rad Inv 204 NW 60- 5-51.01 50.86429 2 1  33779.39014 25443.87887 

Inverse 204 SW 29-47-32.91 23.32952 1 33733.78692 25476.38035 

Inverse 1 NE 29-47-32.91 30.22511 203 33760.01720 25491.39800 

.I AL INVERSE FROM LINE - Base Pt. # 203 TO 1 

Rad Inv 203 .w, d$ 51.00099 20 33785.44250 25447.18651 

Rad Inv 203 NW 60- 5-51.01 51.00099 20 33785.44250 25447.18651 

Inverse 203 NW 60- 5-51.01 51.00099 20 33785.44250 25447.18651 

Inverse 20 SE 60- 5-51.01 51.00099 203 33760.01720 25491.39800 

Inverse 203 SE 60- 5-51.01 54.53497 25 33732.83012 25538.67300 1 ~ c s l  60'' P d P  

Inverse 25 NW 60- 5-51.01 105.53597 20 33785.44250 25447.18651 I 
1 

Inverse 20 SW 28-39-24.48 2 1  33779.39014 25443.87887 

Inverse 2 1  SE 60- 5-51.01 50.86429 204 33754.03299 25487.97186 

Inverse 204 SE 60- 5-51.01 54.67167 26 33726.77777 25535.36537 R I G  

Inverse 26 NW 60- 5-51.01 105.53597 2 1  33779.39014 25443.87887 LO'/ Rr? w d L  Edt 

1 



Pase No. 1 
....................................................................... 

Inverse 288 UE 4- 4-49.48 112.14647 8 33201.28599 25171.50706 

RADIAL INVERSE FROM LINE - Base Pt. # 8 TO 288 

Rsd Inv 8 155.20000 6 33066.59867 25094.39439 

Rsd Inv 8 SW 29-47-32.91 155.20000 6 33066.59867 25094.39439 



CURRENT DATE: 07-13-1993 * CURRENTT IME:  08:43:32 
F I L E  DATE: 04-27-1993 
F I L E  NAME: C599 (Dam 4) 

FHWA CULVERT ANALYSIS  
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C599 (Dam 4) 
04-27-1993 

ELEV ( F T )  TOTAL @ 1694.51 
1 2 

0 0 0 
1697.79 8 0 66 14 

CULVERT SHAPE, MATERIAL,  I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL ( F T )  ( F T )  n TYPE 
1 RCP 5.00 5.00 .012 CONVENTIONAL 
1 CMPA 4.75 3.17 .012 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

DATE : 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( F T )  ( F T )  ( F T )  

1694.51 1693.24 105.54 
1696.56 1695.10 105.54 

6 ROADWAY I T R  
0 0 0 
0 0 6 
0 0 3 
0 0 4 
0 0 4 
0 0 5 
0 0 4 
0 0 5 
0 0 5 
0 0 6 
0 7 6 
0 OVERTOPPING 

SUMMARY OF I T E R A T I V E  SOLUTION ERRORS F I L E :  C599 (Dam 4) 
04-27-1993 

HEAD 
ELEV(FT )  

1694.51 
1697.79 
1699.13 
1700.46 

Cul vert 

HEAD TOTAL FLOW 
ERROR ( F T )  FLOW (CFS) ERROR(CFS) 

0.00 0 0 
-0.00 8 0 0 

0.01 160 - 0 
-0.00 240 0 

0.00 320 - 0 

APPENDIX A 
Hydraul i c  Cal cul ations for Structure at C599 

Dam 4 

DATE : 

% FLOW 
ERROR 

0.00 
0.13 

-0.22 
0.01 

-0.01 

HY8, Page 1 



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

CURRENT DATE: 07-13-1993 
CURRENT TIME: 08:43:32 

2 

FILE DATE: 04-27-1993 
FILE NAME: C599 (Dam 4) 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) RCP 

DIS- HEAD- INLET OUTLET 

I Culvert 
APPENDIX A 

Hydraul i c Cal cul ati ons for Structure at C599 HY8, Page 2 
Dam 4 



............................................. 
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  FIS 
ENGINEER: d tp  
DATE: 10/19/1993 
TIME: 17:30. 6 

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

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

STARTING WSEL: 1714.80 
MAXIMUM WSEL: 1716.64 
STEP SIZE: 0.20 
BREADTH OF WEIR: 25.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  H i l l s  N o r t h  FIS 
DATE: 10/19/1993 
TIME: 17:30. 6 ............................................. 

Weir 

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

1 1721.84 1784.00 
2 1714.86 1805.60 
3 1715.09 1944.90 
4 1715.33 1945.00 
5 1715.69 1994.10 
6 1715.92 1994.20 
7 1715.96 2024.80 

C599 (Dam 4) 

C599 (Dam 4) 

APPENDIX A 
Hydraulic Calculations for Structure at C599 WEIR, Page 1 

Dam 4 



............................................. 
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  C599 (Dam 4)  
DATE: 10/19/1993 
TIME: 17:30. 6 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT 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: 10/19/1993 
TIME: 17:30. 6 ............................................. 

ELEVATION DISCHARGE (CFS) 
--------- --------------- 

1714.80 0.00 
1715.00 4 .48  
1715.20 39.05 
1715.40 100.41 
1715.60 185.23 
1715.80 296.22 

Weir 

431.25 

APPENDIX A 

C599 (Dam 4 )  

Hydraul ic Calculations for Structure at C599 WEIR, Page 2 
Dam 4 



a 
Weir 

APPENDIX A 
Hydraul i c Cal cul a t i  ons for Structure a t  C599 WEIR, Page 3 

Dam 4 



Table R-20 
Storage and Discharge vs. Stage Data for C600 



Figure R-16 
Storage and Discharge vs Stage for C600 
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1754 1756 1758 1760 1762 1764 1766 1768 1770 1772 1774 1776 1778 1780 
Stage, in feet 

- Discharge ----- Storage 



C600 Storage Volume 
Calculated From Planimetered Contours 
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C600 Stage vs Discharge 
Culvert Flow from HY8 
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CURRENT DATE: 10-29-1993 @ CURRENT TIME:  16:31:29 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C600 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C600 

ELEV (FT )  
1754.07 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING I N L E T  
MATERIAL (FT )  (FT )  n TYPE 
2 CSP 5.00 5.00 .024 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

TOTAL 
0 

8 5 
170 
255 
340 
400 
510 
595 
680 
765 
850 
844 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT )  (FT )  (FT )  

1754.07 1750.24 146.05 

DATE: 06-16-1993 

6 ROADWAY I T R  
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 1 7  
0 OVERTOPPING 

SUMMARY OF I T E R A T I V E  SOLUTION ERRORS F I L E :  C600 

HEAD 
ELEV(FT)  

1754.07 
1756.54 
1757.81 
1758.99 
1760.31 
1761.40 
1763.86 

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 
85 

170 
255 
3 40 
400 
510 
595 
680 

FLOW 
ERROR (CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 06-16-1993 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX A 
Culvert Hydraul i c  Cal cul ati ons for Structure at C600 HY8, Page 1 



1774.76 0.00 765 0 0.00 
1779.31 0.00 850 -0 -0.00 

@ <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 TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) (ft) tF4>  (ft) ( f t )  ( f p s )  (ft) ( f p s )  (ft) 

0 1754.07 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
85 1756.54 2.47 2.47 1-S2n 1.45 1.81 8.95 1.45 4.01 0.98 

170 1757.81 3.74 3.74 1-S2n 2.11 2.61 10.82 2.11 5.15 1.42 
255 1758.99 4.92 4.92 1-S2n 2.67 3.22 11.98 2.67 5.94 1.76 
340 1760.31 6.24 6.24 5-S2n 3.21 3.72 12.76 3.21 6.57 2.05 
400 1761.40 7.33 7.33 5-S2n 3.63 4.03 13.12 3.63 6.96 2.24 
510 1763.86 9.79 9.56 6-FFn 5.00 4.44 12.99 5.00 7.56 2.53 
595 1766.92 12.14 12.85 6-FFn 5.00 4.76 15.15 5.00 7.97 2.74 
680 1770.66 14.86 16.59 6-FFn 5.00 5.00 17.32 5.00 8.33 2.93 
765 1774.76 17.94 20.69 6-FFn 5.00 5.00 19.48 5.00 8.66 3.10 
849 1779.30 21.34 25.23 6-FFn 5.00 5.00 21.63 5.00 8.97 3.27 

E l .  i n l e t  f a c e  i n v e r t  1754.07 ft 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 1  e t  c r e s t  0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1754.07 
OUTLET STATION (FT) 146.00 
OUTLET ELEVATION (FT) 1750.24 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0262 
CULVERT LENGTH ALONG SLOPE (FT) 146.05 

***** 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 

Cul vert 
APPENDIX A 

Hydraul i c Cal cul ati ons for Structure at C600 HY8, Page 2 



CURRENT DATE: 10-29-1993 @ CURRENT T IME:  16:31:29 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C600 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C600 
M A I N  CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0.055 
MANNING N M A I N  CHANNEL 0.040 
MANNING N RIGHT OVER BAN 0.055 
SLOPE OF CHANNEL ( F T I F T )  0.0120 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 

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

FLOW 
(CFS) 
0.00 

85.00 
170.00 
255.00 
340.00 
400.00 
510.00 
595.00 
680.00 
765.00 
850.00 

W.S.E. 
( F T )  

1750.24 
1751.22 
1751.66 
1752.00 
1752.29 
1752.48 
1752.77 
1752.98 
1753.17 
1753.34 
1753.51 

FROUDE 
NUMBER 

0.000 
0.714 
0,760 
0.788 
0.808 
0.820 
0.837 
0.848 
0.858 
0.866 
0.874 

DEPTH VEL. SHEAR 
(FT)  (FPS) (PSF) 
0.00 0.00 0.00 
0.98 4.01 0.73 
1.42 5.15 1.06 
1.76 5.94 1.32 
2.05 6.57 1.54 
2.24 6.96 1.67 
2.53 7.56 1.90 
2.74 7.97 2.05 
2.93 8.33 2.19 
3.10 8.66 2.32 
3.27 8.97 2.45 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 

APPENDIX A 
Cul vert Hydraul i c Calculations for Structure at C600 HY8, Page 3 



EMBANKMENT TOP WIDTH (FT) 1.00 . . 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION ( F T )  

APPENDIX A 
Cul v e r t  Hydraul i c  Cal cul ations fo r  Structure a t  C600 HY8, Page 4 



............................................. 
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 IS C600 
ENGINEER: d t p  
DATE: 10/29/1993 
TIME: 3 : 4 3 . 4 3  

_----___--____----__---------_--------_____--- 
INPUT PARAMETERS 

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

STARTING WSEL: 1776.20 
MAXIMUM WSEL: 1778.60 
STEP SIZE: 0.20 
BREADTH OF WEIR: 36.00 

Weir 
APPENDIX A 

Hydraul i c  Calculations for Structure at C600 Weir, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain H i l l s  N o r t h  F I S  C600 
DATE: 1 0 / 2 9 / 1 9 9 3  
TIME: 3:43 .43  ............................................. 

Weir 

ELEVATION STATION 

APPENDIX A 
Hydraul i c Calculations for Structure at C600 Weir, Page 2 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: F o u n t a i n  Hills North FIS C600 
DATE: 10/29/1993 
TIME: 3:43.43 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

HEAD 
---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1 .oo 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 

COEFFICIENT 

Weir 
APPENDIX A 

Hydraul i c Cal cul at i ons for Structure at C600 Weir, Page 3 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Founta in  H i l l s  N o r t h  FIS C600 
DATE: 10/29/1993 
TIME: 3:43.43 ............................................. 

ELEVATION 
--------- 

1776.20 
1776.40 
1776.60 
1776.80 
1777.00 
1777.20 
1777.40 
1777.60 
1777.80 
1778.00 
1778.20 
1778.40 
1778.60 

DISCHARGE (CFS) 
--------------- 

0.00 
0.19 

12.96 
46.02 
99.58 

174.05 
269.90 
387.15 
526.42 
688.18 
872.55 

1079.92 
1310.84 

I Weir  
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  C600 Weir, Page 4 



Table R-21 
Storage and Discharge vs. Stage Data for C605 

* Note: 1 .  Weir flow over the road will start at EL > 1730.70. 
2. Total flow is the lesser of columns 5 and 6 plus column 7. 



Figure R-17 
Storage and Discharge vs Stage for C605 

1728 1729 1730 
Stage, in feet 

- Discharge ----- Storage 



C605 Stage vs Discharge 
Weir Flow from Uneven Weir 
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CLIENT A 

PROJECT =in H; l/s ,d~r-h: F 7 5  By ~ ; Q L  
SUBJECT PROJECT NO. 3 5  

head = 0-5' dcir f b ~  

heud = 0' Or;F;te ?/ow 



CURRENT DATE: 06-16-1993 
CURRENT TIME: 09:48:56 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C605 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C605 

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 
1727.32 125 125 
1728.06 150 150 
1728.88 175 175 
1729.80 200 200 
1731.94 225 225 
1734.67 250 248 
1734.00 243 243 

CULVERT SHAPE, MATERIAL, I N L E T  

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 

DATE: 06-16-1993 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1722.45 1715.23 357.57 

6 ROADWAY I T R  
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 F I L E :  C605 DATE: 06-16-1993 

HEAD 
ELEV(FT) 

1722.45 
1724.31 
1725.18 
1725.92 
1726.62 
1727.32 
1728.06 
1728.88 
1729.80 

Culvert 

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 
2 5 
50 
7 5 

100 
125 
150 
175 
200 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX A 
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1731.94 0.00 225 0 0.00 
1734.67 -0.01 250 0 0.04 

0 <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 

CURRENT DATE: 06-16-1993 
CURRENT TIME: 09:48:56 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C605 

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 )  (ft) (ft) ( f t )  t F 4 >  (ft) ( f t )  ( f p s )  ( ft) ( f p s )  ( f t )  

0 1722.45 0.00 0.00 0-NF 0.00 0.00 0.00 0 .00  0.00 0.00 
25 1724.31 1.86 1 .86  1-S2n 1.17 1.37 7.08 1 .17  3.80 0.77 
50 1725.18 2 .73  2 .73 1-S2n 1.69 1 .98 8 .55  1 .69  4.55 1 .08 
75 1725.92 3 .47 3.47 1-S2n 2.11 2.44 9.51 2 .11 5.06 1.30 

100 1726.62 4.17 4 .17 1-S2n 2.49 2.84 10.22 2.49 5.46 1.49 
125 1727.32 4 .87 4.87 1-S2n 2.86 3.19 10.79 2.86 5 .78 1 .65 
150 1728.06 5 .61 5 .51 5-S2n 3.23 3.51 11.21 3 .23 6.06 1.79 
175 1728.88 6 .43  6.43 5-S2n 3 .62 3.78 11.51 3.62 6 .30  1.92 
200 1729.80 7 .35 7.24 2-M2c 4.10 4 .03 11.79 4.03 6 . 5 5  2.03 
225 1731.94 8 .39  9.49 6-FFn 5.00 4.22 11.46 5.00 6 .86  2.12 
248 1734.66 9 .47 12.21 6-FFn 5.00 4 .39 12.64 5.00 7 .15  2.20 

E l .  i n l e t  f a c e  i n v e r t  1722.45 f t  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 ft 

SITE DATA ***** 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 

APPENDIX A 
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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 L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 5 
MANNING N LEFT OVER BANK 0.035 
MANNING N MAIN  CHANNEL 0.050 
MANNING N RIGHT OVER BAN 0.023 
SLOPE OF CHANNEL (FT/FT)  0.0380 

CROSS-SECTION X 
COORD. NO. (FT )  

1 1000.00 
2 1045.00 
3 1060.00 
4 1065.00 
5 1070.00 
6 1080.00 
7 1100.00 
8 1110.00 

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

FLOW 
(CFS) 
0.00 

25.00 
50.00 
75.00 

100.00 
125.00 
150.00 
175.00 
200.00 
225.00 
250.00 

W.S.E. 
(FT )  

1715.23 
1716.00 
1716.31 
1716.53 
1716.72 
1716.88 
1717.02 
1717.15 
1717.26 
1717.35 
1717.43 

FROUDE 
NUMBER 

0.000 
0.912 
0.953 
0.978 
0.996 
3.010 
1.022 
1.032 
1.042 
1.054 
1.065 

DEPTH 
(FT)  
0.00 
0.77 
1.08 
1.30 
1.49 
1.65 
1.79 
1.92 
2.03 
2.12 
2.20 

VEL. 
(FPS) 
0.00 
3.80 
4.55 
5.06 
5.46 
5.78 
6.06 
6.30 
6.55 
6.86 
7.15 

SHEAR 
(PSF) 
0.00 
1.26 
1.65 
1.94 
2.17 
2.36 
2.54 
2.69 
2.85 
3.06 
3.25 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT)  1 .OO 
CREST LENGTH (FT)  1 .OO 
OVERTOPPING CREST ELEVATION (FT)  1734.00 

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: 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 

Hydraul i c Cal cul ati ons for Structure at C605 Weir, Page 1 



............................................. 
I N P U T  ELEVATION/STATION TABLE.  
PROJECT: Fountain Hills N o r t h  F I S  
DATE: 10/20/1993 
T I M E :  15:13. 8 ............................................. 

POINT  
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Weir 

ELEVATION 
--------- 

1732.94 
1732.74 
1732.24 
1731.74 
1731.44 
1730.92 
1730.70 
1731 .OO 
1731.10 
1731.25 
1732.27 
1733.94 

STAT I ON 
------- 
1000.00 
1050.00 
1100.00 
1150.00 
1200.00 
1250.00 
1300.00 
1350.00 
1400.00 
1438.43 
1488.00 
1538.00 

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: 10/20/1993 
TIME:  15:13. 8 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

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 

10 1.80 

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

2.5000 
2.5078 
2.5157 
2.5235 
2.5314 
2.5392 
2.547 1 
2.5549 
2.5627 
2.5706 
2.5784 
2.5863 

Weir 
APPENDIX A 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1 .0 
PROJECT: Fountain Hills N o r t h  FIS 
DATE: 10/20/1993 
TIME:  15:13. 8 ............................................. 

ELEVATION --------- 
1730.60 
1730.80 
1731 - 0 0  
1731.20 
1731.40 
1731.60 
1731.80 
1732.00 
1732.20 
1732.40 
1732.60 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
1.25 

19.22 
69.69 

161.57 
290.98 
459.87 
668.89 
917.76 

1207.20 
1537.51 
1909.34 

APPENDIX A 
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Table R-22 
Storage and Discharge vs. Stage Data for C609 

Storrout. wb1 1 



Figure R-18 
Storage and Discharge vs Stage for C609 
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C609 Stage vs. Discharge 
Culvert Flow from HY8 
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C609 Stage vs Discharge 
Weir Flow from Uneven Weir 
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CURRENT DATE: 07-13-1993 @ CURRENT TIME: 08:42:07 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C609 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C609 DATE: 06-16-1993 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN RISE MANNING I N L E T  
MATERIAL (FT)  (FT)  n TYPE 
1 CSP 3.00 3.00 .022 CONVENTIONAL 

- 
C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT)  TOTAL 
1694.19 0 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1694.19 1692.69 76.01 

6 ROADWAY I T R  
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 4 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C609 DATE: 06-16-1993 

HEAD 
ELEV (FT)  

1694.19 
1695.62 
1696.34 
1697.00 
1697.70 
1698.54 
1699.63 

Cul vert 

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 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX A 
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1705.03 0.00 9 9 0 0.00 
1706.78 -0.00 110 0 0.00 

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

CURRENT DATE: 07-13-1993 
CURRENT TIME: 08:42:07 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C609 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 3 BY 3 ) CSP 

D I S -  HEAD- I N L E T  OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT ICAL  OUTLET T A I  LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( ft) (ft) (ft) tF4> (ft) ( f t)  ( f p s )  ( ft) ( f p s )  ( f t )  

0 1694.19 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
11 1695.62 1.43 1.43 1-S2n 0.91 1.04 6.12 0.91 3.51 0.32 
22 1696.34 2.15 2.15 1-S2n 1.31 1.51 7.42 1.31 4.45 0.47 
33 1697.00 2.81 2.81 1-S2n 1.67 1.86 8.19 1.67 5.12 0.59 
44 1697.70 3.51 3.51 5-S2n 2.02 2.16 8.70 2.02 5.65 0.70 
55 1698.54 4.35 4.31 2-M2c 2.45 2.41 9.05 2.41 6.08 0.80 
66 1699.63 5.35 5.14 6-FFn 3.00 2.58 9.34 3.00 6.46 0.88 
77 1701.22 6.56 7.03 6-FFn 3.00 2.76 10.89 3.00 6.79 0.96 
88 1703.04 7.96 8.85 6-FFn 3.00 2.93 12.45 3.00 7.09 1.04 
99 1705.03 9.55 10.84 6-FFn 3.00 3.00 14.01 3.00 7.37 1.11 

108 1706.78 10.97 12.59 6-FFn 3.00 3.00 15.26 3.00 7.62 1.18 

E l .  i n l e t  f a c e  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 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 

***** S I T E  DATA ***** CULVERT INVERT ************** 
INLET STATION (FT)  0.00 
INLET ELEVATION (FT)  1694.19 
OUTLET STATION (FT)  76.00 
OUTLET ELEVATION (FT)  1692.69 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0197 
CULVERT LENGTH ALONG SLOPE (FT)  76.01 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULP,R 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
I N L E T  TYPE CONVENTIONAL 
I N L E T  EDGE AND WALL SQUARE EDGE WITH HEADWALL 
I N L E T  DEPRESSION NONE 

APPENDIX A 
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CURRENT DATE: 07-13-1993 0 CURRENTT IME:  08:42:07 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C609 

T A I  LWATER 

***** USER DEF INED CHANNEL CROSS-SECTION F I L E  NAME: C609 
M A I N  CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
L E F T  CHANNEL BOUNDARY 3 
RIGHT CHANNEL BOUNDARY 6 
MANNING N L E F T  OVER BANK 0.035 
MANNING N M A I N  CHANNEL 0.050 
MANNING N R IGHT  OVER BAN 0.035 
SLOPE OF CHANNEL ( F T I F T )  0.0700 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 1103.00 1700.69 

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

FLOW 
(CFS) 
0.00 
11.00 
22.00 
33.00 
44.00 
55.00 
66.00 
77.00 
88.00 
99.00 
110.00 

W.S.E. 
( F T )  

1692.69 
1693.01 
1693.16 
1693.28 
1693.39 
1693.48 
1693.57 
1693.65 
1693.73 
1693.80 
1693.87 

FROUDE 
NUMBER 
0.000 
1.126 
1.191 
1.231 
1.259 
1.281 
1.299 
1.315 
1.328 
1.339 
1.350 

DEPTH 
( F T )  
0.00 
0.32 
0.47 
0.59 
0.70 
0.80 
0.88 
0.96 
1.04 
1.11 
1.18 

VEL. 
(FPS) 
0.00 
3.51 
4.45 
5.12 
5.65 
6.08 
6.46 
6.79 
7.09 
7.37 
7.62 

SHEAR 
(PSF)  
0.00 
1.30 
1.86 
2.29 
2.66 
2.97 
3.25 
3.51 
3.74 
3.96 
4.17 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT )  
CREST LENGTH ( F T I  

PAVED 
1 .oo 
1 .oo 

OVERTOPPING C R E S ~  ELEVATION ( F T )  1706.00 

APPENDIX A 
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APPENDIX A 

Hydraul i c  Calcul ations f o r  Structure a t  C609 HY8, Page 4 



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

PROJECT: F o u n t a i n  H i l l s  F I S  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 

Weir 
APPENDIX A 

Hydraul ic Cal cul ations for Structure at C609 Weir, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills FIS North 
DATE: 8/26/1993 
TIME: 13:40.36 

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

Weir 

POINT ELEVATION STAT I ON 
------- 
1000.00 
1025.00 
1050.00 
1100.00 
11  10.00 
1125.00 
1150.00 
1175.00 
1200.00 
1308.17 

A P P E N D I X  A 
Hydraul i c  Calculations for Structure at C609 Weir, Page 2 



............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: F o u n t a i n  H i l l s  F I S  N o r t h  
DATE: 8 /26 /1993 
TIME: 13:40.36 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD 

Weir 

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

2.5000 
2.5185 
2.5370 
2.5556 
2.5741 
2.5926 
2.6111 
2.6296 
2.6481 
2.6667 
2.6852 
2.7037 

APPENDIX A 
Hydrau l ic  Ca lcu la t ions  f o r  S t ruc ture  a t  C609 Weir, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: F o u n t a i n  H i l l s  F I S  N o r t h  
DATE: 8/26/1993 
T IME:  13:40.36 ............................................. 

ELEVATION 
--------- 

1701.60 
1701.80 
1702.00 
1702.20 
1702.40 
1702.60 
1702.80 
1703.00 
1703.20 
1703.40 
1703.60 
1703.80 

Weir 

DISCHARGE (CFS) 
--------------- 

0.00 
4.99 

26.02 
65.90 

124.87 
203.50 
302.93 
424.40 
569.18 
738.64 
933.75 

1155.09 

APPENDIX A 
Hydraulic Calculations for Structure at C609 Weir, Page 4 



Table R-23 
Storage and Discharge vs Stage Data for C611 

* Note: 1. Weir flow over the road will start at EL > 1684.0. 
2. Total flow is the lesser of columns 5 and 6 plus column 7. 
3. Column 5 is calculated using the equation Q=0.67A(2gd)^0.5, where A 
is the cross sectional area of the grated inlet and d is the depth above 
elevation 1675.65. The value of A is assumed to be 10.4 sf which reflects 
a clogging factor of 2. 

Storrout. wb 1 



Figure R-19 
Storage and Discharge vs Stage for C611 
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C611 Stage vs Discharge 
Culvert Flow from THYSYS 

I I I I I  I I I I I  
I I I I I  I I I I I  

I I I I I  
1 1 1 1 1  

75 100 125 150 
Discharge, in cfs 
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1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSY S 

DOS- VER 2 . 4 . 2  

27-Oct-1993 

$ Storm d r a i n  system a t  C611 under Pa l i sades  P laza .  
$ 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 SEWER FREQUENCY=lOOYR 
JUNC B 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1663.50 B 01 
DSGN 001 B 04 B 03 US1673.36 DS1672.75 189.0 10. 0024 
DSGN 002 B 03 B 02 US1672.75 DS1666.87 438.0 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 . 1  
ANAL 002 B 03 B 02 1.00 60.00 0 .0  
ANAL 003 B 02 B 01 1.00 60.00 0.0 
ENDATA 

CIRC 
CIRC 
CIRC 

1 TEXAS DEPARTMENT OF TRANSPORTATION 
Page 2 

THYSYS TEXAS HYDRAULICS SYSTEM 
1992 

THY SYS 

DOS- VER 2.4.2 

27-Oct-1993 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D.  I .D.  "CAM "TC" AREA "CAW "TC" SUPPLY Q INTENSITY FLOW 

001 B 4 B 3 .oo .oo .oo .oo .oo 10.00 .oo 10.00 
002 B 3 B 2 . 00 . 00 .oo .oo .oo 10.00 .oo 10.00 
003 B 2 B 1 . 00 .OO . O O  .OO . O O  10.00 . O O  10.00 

1 
Page 3 

THYSY S 
1992 

Storm D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

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  C611 

Discharge = 10 c f s  

DOS- VER 2.4.2 

27-Oct-1993 

Thysys. Page 1 



SEWER 

SEWER A N A L Y S I S  
CONFIGURATION DATA 

U.S.  D . S .  
U .S .  O.S.  F . L .  F . L .  LENGTH 

RUN I D  I D  ELEV ELEV F E E T  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 I R C  
0 0 2  B 3 B 2 1 6 6 7 . 7 5  1 6 6 1 . 8 7  4 3 8  . 0 1 3 4 2  1 6 0  6 0  C I R C  
0 0 3  B 2 B 1 1 6 6 1 . 8 7  1 6 6 0 . 4 8  1 2 2  . 0 1 1 3 9  1 6 0  6 0  C I R C  

1 
Page 4 

THYSYS 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THY SYS 

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

HYDRAULIC  DATA 

U.S.  O . S .  JUNC U . S .  O.S. HYOR. P I P E  
RUN I 0  I D  ' N '  LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

SEW0071- - *P IPE  FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT I N S U F F I C I E N T  C A P A C I T Y -  VELOCITY  I S  
BASED ON E L E V A T I O N  OF HYDRAULIC  GRADE L I N E  A T  DOWNSTREAM E L E V A T I O N .  

J U N C T I O N  LOSSES MAY NEED TO BE CONSIDERED A T  SUBMERGED JUNCTIONS 

1 
Page 5 

THYSYS 
1 9 9 2  

RUN 

001 
0 0 2  
0 0 3  

F I N I S H  

Storm Drain 

UPSTREAM 
J U N C T I O N  I 0  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

S T A T I O N I N G  

APPENDIX A 
Hydraulic Calculations f o r  Structure a t  C611 

Discharge = 10 cfs  

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

Thysys, Page 2 



1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THY SYS 

DOS- VER 2.4.2 

27-Oct-1993 

$ Storm d r a i n  system a t  C611 under Pal isades Plaza. 
$ L ine  A i s  C619 t o  C620. 
$ L i n e B i s C 6 1 1 t o C 6 2 0 .  
$ Q=50cfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC B 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.00 8 01 
DSGN 001 B 04 B 03 US1673.36 DS1672.75 189.0 50. 0024 
DSGN 002 B 03 B 02 US1672.75 DS1666.87 438.0 0024 
DSGN 003 B 02 B 01 US1666.87 DS1665.48 122.0 0024 
ANAL 001 B 04 B 03 1 . O O  60.00 0.3 
ANAL 002 B 03 B 02 1.00 60.00 0 .0  
ANAL 003 B 02 B 01 1 . O O  60.00 0.3 
ENDATA 

CIRC 
CIRC 
CIRC 

1 
Page 2 
THY SY S 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

DOS- VER 2.4.2 

27-Dct-1993 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. O.S. CUMULATIVE 
RUN I .D. I .D. "CA" "TC" AREA "CAM SUPPLY Q INTENSITY FLOW llTCl4 

001 B 4 B 3 . O O  .OO . O O  . O O  . O O  50.00 . O O  50.00 
002 B 3 B 2 . O O  . O O  . O O  . O O  . O O  50.00 . O O  50.00 
003 B 2 B 1 . O O  .OO . O O  .OO . O O  50.00 . O O  50.00 

1 
Page 3 
THYSYS 

1992 

Storm Dra in  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
Hydrau l ic  Ca l cu la t i ons  f o r  S t ruc tu re  a t  C61l 

Discharge = 50 c f s  

DOS- VER 2.4.2 

27-Oct-1993 

Thysys, Page 1 



SEWER 

SEWER A N A L Y S I S  
CONFIGURATION DATA 

U.S. D .S .  
U .S .  D .S .  F . L .  F . L .  LENGTH 

RUN I D  I D  ELEV ELEV F E E T  SLOPE BBLS R I S E  SPAN SHAPE 

001 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 I R C  
0 0 2  B 3 B 2  1 6 6 7 . 7 5  1 6 6 1 . 8 7  4 3 8  , 0 1 3 4 2  1 6 0  6 0  C I R C  
0 0 3  B 2 B 1 1 6 6 1 . 8 7  1 6 6 0 . 4 8  1 2 2  . O i l 3 9  1 6 0  6 0  C I R C  

1 
P a g e  4  

THYSYS 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

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. 

SEW0071- - *P IPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT I N S U F F I C I E N T  CAPACITY-  VELOCITY I S  
BASED ON ELEVATION OF HYDRAULIC GRADE L I N E  A T  DOWNSTREAM ELEVATION.  

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

1 
P a g e  5 

THYSYS 
1 9 9 2  

S T A T I O N I N G  

TEXAS DEPARTMENT OF TRANSPORTATION 

RUN 

0 0 1  
0 0 2  
0 0 3  

F I N I S H  

S t o r m  D r a i n  

UPSTREAM 
JUNCTION I D  

TEXAS HYDRAULICS SYSTEM 

THYSYS 

S T A T I O N I N G  

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  C 6 1 1  

D i s c h a r g e  = 5 0  c f s  

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

T h y s y s ,  P a g e  2 



1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

T E X A S  HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-Oct-1993 

$ S t o r m  d r a i n  sys tem a t  C611 u n d e r  P a l i s a d e s  P l a z a .  
$ L i n e A i s C 6 1 9 t o C 6 2 0 .  
$ L i n e  B i s  C611 t o  C620. 
$ Q=100cfs  
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC B 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 0 1  TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.50 B 0 1  
DSGN 001  B 04 B 03 US1673.36 DS1672.75 189 .0  100. 0024 
DSGN 002 B 03 B 02 US1672.75 OS1666.87 438 .0  0024 
DSGN 003 B 02 B 0 1  US1666.87 DS1665.48 1 2 2 . 0  0024 
ANAL 001  B 04 B 03 1 .00  60.00 0 . 4  
ANAL 002 B 03 B 02 1 . 0 0  60 .00  0 . 1  
ANAL 003 B 02 B 0 1  1 .OO 60 .00  0 .8  
ENDATA 

CIRC 
CIRC 
CIRC 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THY SYS 

1 

Page 2 
THYSYS 

1992 
DOS- VER 2.4.2 

27-Oct-1993 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN 1.D. I . D .  "CA" "TC" AREA "CA" "TC" SUPPLY Q INTENSITY FLOW 

001  B 4 8 3 .oo .oo .oo .oo .oo 100.00 .oo 100.00 
002 B 3 B 2 .oo .oo .oo .oo .oo 100.00 .oo 100.00 
003 B 2 B 1 .OO .OO .OO .OO .OO 100.00 .OO 100.00 

1 
Page 3 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

27-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  C611 

D i s c h a r g e  = 100  c f s  
Thysys, Page 1 S t o r m  D r a i n  



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 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  CIRC 
0 0 2  B 3 B 2 1 6 6 7 . 7 5  1 6 6 1 . 8 7  4 3 8  . 0 1 3 4 2  1 6 0  6 0  CIRC 
0 0 3  B 2 B 1 1 6 6 1 . 8 7  1 6 6 0 . 4 8  1 2 2  , 0 1 1 3 9  1 6 0  6 0  CIRC 

1 
P a g e  4 

THYSY S 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2 .4 .2  

2 7 - O c t - 1 9 9 3  

HYORAULIC DATA 

U.S.  D.S. JUNC U.S.  D .S .  HYOR. P I P E  
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 I N S U F F I C I E N T  CAPACITY- VELOCITY I S  
BASED ON ELEVATION OF HYORAULIC GRADE L I N E  AT DOWNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

1 
P a g e  5 

THY SYS 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSY S 

SEW0008--CAPACITY OF RUN 0 0 1  I S  EXCEEDED. 
1 TEXAS DEPARTMENT OF TRANSPORTATION 
P a g e  6 

THYSYS TEXAS HYDRAULICS SYSTEM 
1 9 9 2  

THYSY S 
11 :57  

RUN 

Storm D r a i n  

STATIONING 

UPSTREAM 
JUNCTlON 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  C 6 1 1  

D i s c h a r g e  = 1 0 0  c f s  

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

T h y s y s ,  P a g e  2 



001 
002 
003 

FINISH 

Storm Drain 
APPENDIX A 

Hydraulic Calculations for Structure at C611 
Discharge = 100 c f s  

Thysys, Page 3 



1 
Page 1 
THYSYS 

1992 

11:59 

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. 
$ L i n e B i s C 6 1 1 t o C 6 2 0 .  
$ Q=150cfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC B 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.88 B 01 
DSGN 001 B 04 B 03 US1673.36 DS1672.75 189.0 150. 0024 
DSGN 002 B 03 B 02 US1672.75 DS1666.87 438.0 0024 
DSGN 003 B 02 B 01 US1666.87 OS1665.48 122.0 0024 
ANAL 001 B 04 B 03 1.00 60.00 0.9 
ANAL 002 B 03 B 02 1.00 60.00 0.1 
ANAL 003 B 02 B 01 1.00 60.00 1.6 
ENDATA 

CIRC 
CIRC 
CIRC 

1 
Page 2 
THY SYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYORAULICS SYSTEM 

THYSYS 

SEWER 

DOS- VER 2.4.2 

27-Oct-1993 

DOS- VER 2.4.2 

27-Oct-1993 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D. I .D. "CA" "TC" AREA "CAM "TC" SUPPLY Q INTENSITY FLOW 

001 B 4 B 3 . O O  . O O  . O O  . O O  .OO 150.00 . O O  150.00 
002 B 3 B 2 .OO . O O  . O D  .OO .OO 150.00 . O O  150.00 
003 B 2 B 1 . O O  . O O  . O O  . O O  . O O  150.00 . O O  150.00 

1 
Page 3 
THYSYS 

1992 

Storm Dra in  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYORAULICS SYSTEM 

THYSYS 

APPENDIX A 
Hydrau l ic  Ca l cu la t i ons  f o r  S t ruc tu re  a t  C611 

Discharge = 150 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 

0 0 1  B 4 B 3 1668.36 1667.75 189 .00323 1 6 0  60 CIRC 
002 B 3 B 2 1667.75 1661.87 438 ,01342 1 60 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 

DOS- VER 2 .4 .2  

27-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. 

002 B 3 B 2 ,024 .10 150.00 1672.91 1667.86 .01131 . 7 5  7.6** 163.5 
003 B 2 B 1 .024 1 .60  150.00 1667.86 1664.88 .01131 .82  8.2*  150.6 

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 

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 

1 
Page 5 

THYSYS 
1992 

SEW0008--CAPACITY OF RUN 001  I S  EXCEEDED. 

1 
Page 6 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

00s-  VER 2.4.2 

27-Oct-1993 

DOS- VER 2.4.2 

27-Oct-1993 

S t o r 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  C611 
D i s c h a r g e  = 150  c f s  

Thysys,  Page 2 



STATIONING 

RUN 

001 
002 
003 

FINISH 

Storm Drain 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraul i c  Calculations f o r  Structure a t  C611 

Discharge = 150 c fs  
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1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

00s- VER 2.4.2 

27-Oct-1993 

1 
Page 3 
THYSYS 

1992 

DDS- VER 2 . 4 . 2  

27-Oct-1993 

$ Storm d r a i n  system a t  C611 under Pal isades Plaza. 
$ L ine  A i s  C619 t o  C620. 
S L ine  B i s  C611 t o  C620. 
$ Q=200cfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC B 04 TYPE=JUNCT 
JUNC B 03 TYPE=JUNCT 
JUNC B 02 TYPE=JUNCT 
JUNC B 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1665.50 B 01 
DSGN 001 B 04 B 03 US1673.36 OS1672.75 189.0 200. 0024 
DSGN 002 B 03 B 02 US1672.75 DS1666.87 438.0 0024 
DSGN 003 B 02 B 01 US1666.87 DS1665.48 122.0 0024 
ANAL 001 B 04 B 03 1.00 60.00 1.6 
ANAL 002 B 03 B 02 1.00 60.00 0.2 
ANAL 003 B 02 B 01 1.00 60.00 2.4 
ENDATA 

CIRC 
CIRC 
CIRC 

1 
Page 2 
THYSYS 

1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAUL 1 CS SYSTEM 

THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN 1.0. 1.0. "CAM "TC" AREA "CAW "TC" SUPPLY Q INTENSITY FLOW 

001 B 4 B 3 .oo .oo .oo .oo .oo 200.00 .oo 200.00 
002 B 3 B 2 .oo .oo .oo .oo .oo 200.00 . 00 200.00 
003 B 2 B 1 . O O  . O O  . O O  .OO .OO 200.00 . O O  200.00 

Storm Dra in  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
Hydrau l ic  Ca l cu la t i ons  f o r  S t ruc tu re  a t  C611 

Discharge = 200 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 6 0  60 CIRC 
002 B 3 B 2 1667.75 1661.87 438 .01342 1 60 60 CIRC 
003 B 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 

HYDRAULIC DATA 

U.S. 0 , 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 
1992 

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 
THYSY S 

1992 

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 

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  = 200 c f s  

DOS- VER 2.4.2 

27-Dct-1993 

DOS- VER 2.4.2 

27-Oct-1993 

DOS- VER 2.4.2 

27-Oct-1993 

Thysys.  Page 2 



RUN 

001 
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FINISH 
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STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraul ic  Calculations for Structure at C611 

Discharge = 200 c f s  
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1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

$ S t o r m  d r a i n  sys tem a t  C611 u n d e r  P a l i s a d e s  P l a z a .  
$ L i n e A i s C 6 1 9 t o C 6 2 0 .  
$ L i n e  B i s  C611 t o  C620. 
$ Q=225cfs  
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC B 04 TYPE=JUNCT 
JUNC B 03 TYPEeJUNCT 
JUNC B 02 TYPEzJUNCT 
JUNC B 0 1  TYPE=JUNCT 
OUTLET STATIONING 0 . 0 0  T.W. ELEV 1665.48 B 0 1  
DSGN 0 0 1  6 04 B 03 US1673.36 DS1672.75 189 .0  225. 0024 
DSGN 002 B 03 B 02 US1672.75 DS1666.87 438 .0  0024 
DSGN 003 B 02 B 0 1  US1666.87 DS1665.48 122 .0  0024 
ANAL 001  B 04 B 03 1 .00  60 .00  2 .1  
ANAL 002 B 03 B 02 1.00 60.00 0.2 
ANAL 003 B 02 B 0 1  1.00 60 .00  3 . 1  
ENDATA 

CIRC 
CIRC 
CIRC 

1 
Page 2 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

DOS- VER 2.4.2 

27-Oct-1993 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D .  I .D.  "CA" IITCW AREA "CAW "TC" SUPPLY Q INTENSITY FLOW 

001  B 4 B 3 . 00 .OO . 00 .OO .OO 225.00 .OO 225.00 
002 B 3 B 2 .OO .OO . 00 .OO .OO 225.00 .OO 225.00 
003 B 2 B 1 .OO .OO .OO .OO .OO 225.00 .OO 225.00 

DOS- VER 2 .4 .2  

27-Oct-1993 

1 
Page 3 

THY SY S 
1992 

Storm Drain 

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  

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 EELS 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  CIRC 
0 0 2  B 3 B 2 1 6 6 7 . 7 5  1 6 6 1 . 8 7  4 3 8  . 0 1 3 4 2  1 6 0  6 0  CIRC 
0 0 3  B 2 B 1 1 6 6 1 . 8 7  1 6 6 0 . 4 8  1 2 2  . 0 1 1 3 9  1 6 0  6 0  CIRC 

1 
P a g e  4 

THYSYS 
1 9 9 2  

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. 

1 
P a g e  5 

THYSYS 
1 9 9 2  

SEW0008--CAPACITY OF RUN 0 0 1  I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 0 0 2  I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 0 0 3  I S  EXCEEDED. 

1 
P a g e  6 

THY SYS 
1 9 9 2  

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  f o r  S t r u c t u r e  a t  C 6 1 1  

D i s c h a r g e  = 2 2 5  c f s  

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

DOS- VER 2 . 4 . 2  

2 7 - O c t - 1 9 9 3  

DOS- VER 2 . 4 . 2  

2 7 - D c t - 1 9 9 3  

T h y s y s ,  P a g e  2 



RUN 

001 
002 
003 

FINISH 

Storm Drain 

STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraulic Calculations for  Structure a t  C611 

Discharge = 225 cfs 
Thysys, Page 3 



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

PROJECT: Fountain H i l l s  Nor th FIS 
ENGINEER: C611 Deten t ion  Basin Weir Flow 
DATE: 10/26/1993 
TIME: 12:58.11 

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

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

STARTING WSEL: 1684.00 
MAXIMUM WSEL: 1688.00 
STEP SIZE: 0.20 
BREADTH OF W E I R :  10.00 

Weir 
APPENDIX A 

Hydraul i c Cal cul ati ons f o r  Structure at C611 WEIR, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS 
DATE: 10/26/1993 
TIME: 12:58.11 ............................................. 

POINT ELEVATION STATION ----- --------- ------- 
1 1690.00 1000.00 
2 1689.70 1000.00 
3 1688.00 1050.00 
4 1686.70 1100.00 
5 1685.50 1143.00 
6 1684.70 1190.00 
7 1684.00 1210.00 
8 1686.00 1250.00 
9 1688.00 1275.00 

10 1690.00 1290.00 

Weir 
APPENDIX A 

Hydraul i c  Cal cul  a t i  ons f o r  St ructure  a t  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 
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Weir 

HEAD 
---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1 .oo 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 

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

2.5000 
2.5667 
2.6333 
2.7000 
2.7667 
2.8333 
2.9000 
2.9667 
3.0022 
3.0067 
3.0111 
3.0156 
3.0200 
3.0244 
3.0289 
3.0333 
3.0378 
3.0422 
3.0467 
3.0511 

APPENDIX A 
Hydraul ic Calculations for Structure at C611 WEIR, Page 3 



............................................. 
UNEVEN WEIR FLOW PROGRAM * FORTRAN VERSION 1.0 
PROJECT: Fountain Hills North F I S  
DATE: 10/26/1993 
TIME: 12:58.11 ............................................. 

ELEVATION DISCHARGE (CFS) --------- --------------- 
1684.00 0.00 
1684.20 0.88 
1684.40 5.04 
1684.60 14.08 
1684.80 29.47 
1685.00 53.77 
1685.20 89.30 
1685.40 138.01 
1685.60 201.93 
1685.80 282.27 
1686.00 377.71 
1686.20 491.49 
1686.40 623.71 
1686.60 772.64 
1686.80 931.72 
1687.00 1108.67 
1687.20 1304.03 
1687.40 1518.63 
1687.60 1753.33 
1687.80 2003.03 

Weir 
APPENDIX A 

Hydraul i c  Cal c u l  a t ions  f o r  S t ruc tu re  a t  C611 WEIR, Page 4 



Table R-24 
Storage and Discharge vs. Stage Data for C618 

* Note: Weir flow over the road will start at EL > 1744.35 



m 3 loo 

Figure R-20 

Storage and Discharge vs Stage for C618 

1730 1731 1732 1733 1734 1735 1736 1737 1738 1739 1740 1741 1742 1743 1744 1745 1746 
Stage, in feet 





C618 Stage vs Discharge 
Culvert Flow form HY8 
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C618 Stage vs Discharge 
Weir Flow from Uneven Weir 
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CLIENT HCFCD 
PROJECT 0dl~1h.l C)ILL, t? 

SHEET -&OF A 
DATE 

BY 

PROJECT NO. 



CURRENT DATE: 11-02-1993 @ CURRENT TIME: 10:22:34 
FILE DATE: 11-02-1993 
F I L E  NAME: C618 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C618 

ELEV (FT)  TOTAL 1 2 3 4 
1730.44 0 0 0 0 0 

CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING INLET 
MATERIAL (FT)  (FT)  n TYPE 
1 CSP 0.75 0.75 .024 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 11-02-1993 

S I T E  DATA 
- 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1730.44 1729.08 97.01 

6 ROADWAY I T R  
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 6 
0 1 4  
0 1 3  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C618 

HEAD 
ELEV(FT) 

1730.44 
1730.99 
1731.23 
1732.78 
1735.18 
1738.26 
1742.00 
1746.40 
1747.64 

Culvert 

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 
1 
1 
2 
2 
3 
3 
4 
4 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 11-02-1993 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.33 

APPENDIX A 
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1747.82 -0.00 5 0 0.31 
1747.96 -0.01 5 0 0.70 

0 <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 TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( ft) <F4> (ft) ( f t )  ( f p s )  (ft) ( f p s )  ( f t )  

0 1730.44 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
1 1730.99 0.48 0.55 2-M2c 0.36 0.32 2.81 0.32 1.57 0.30 
1 1731.23 0.76 0.79 2-M2c 0.58 0.46 3.54 0.46 1.68 0.34 
2 1732.78 1.10 2.34 6-FFn 0.75 0.56 3.40 0.75 1.78 0.36 
2 1735.18 1.57 4.74 6-FFn 0.75 0.64 4.53 0.75 1.86 0.39 
3 1738.26 2.21 7.82 6-FFn 0.75 0.70 5.66 0.75 1.94 0.41 
3 1742.00 3.02 11.56 6-FFn 0.75 0.75 6.79 0.75 2.00 0.43 
4 1746.40 3.99 15.96 6-FFn 0.75 0.75 7.92 0.75 2.06 0.45 
4 1747.64 4.26 17.20 6-FFn 0.75 0.75 8.21 0.75 2.12 0.47 
4 1747.82 4.30 17.38 6-FFn 0.75 0.75 8.25 0.75 2.17 0.49 
4 1747.96 4.33 17.52 6-FFn 0.75 0.75 8.29 0.75 2.23 0.51 

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 ft 
E l .  i n 1  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  

***** SITE DATA ***** CULVERT INVERT ************** 
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 

APPENDIX A 
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CURRENT DATE: 11-02-1993 @ CURRENT T I M E :  10:22:34 
F I L E  DATE: 11-02-1993 
F I L E  NAME: C618 

T A I  LWATER 

***** USER DEF INED CHANNEL CROSS-SECTION F I L E  NAME: C618 
MAIN  CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 11-02-1993 
LEFT  CHANNEL BOUNDARY 7 
R IGHT  CHANNEL BOUNDARY 8 
MANNING N L E F T  OVER BANK 0.070 
MANNING N M A I N  CHANNEL 0.060 
MANNING N R IGHT  OVER BAN 0.070 
SLOPE OF CHANNEL ( F T I F T )  0.0500 

CROSS-SECTION X 
COORD. NO. ( F T )  

1 9906.00 
2 9939.80 
3 9946.10 
4 9956.60 
5 9968.70 
6 9980.60 
7 10000.00 
8 10009.20 
9 10033.20 

10 10048.00 
11 10063.70 

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

FLOW 
(CFS) 
0.00 
0.50 
1 .oo 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 

Culvert 

W.S.E. 
( F T )  

1729.08 
1729.38 
1729.42 
1729.44 
1729.47 
1729.49 
1729.51 
1729.53 
1729.55 
1729.57 
1729.59 

FROUDE 
NUMBER 

0.000 
0.711 
0.724 
0.734 
0.743 
0.750 
0.756 
0.762 
0.767 
0.771 
0.777 

DEPTH 
( F T )  
0.00 
0.30 
0.34 
0.36 
0.39 
0.41 
0.43 
0.45 
0.47 
0.49 
0.51 

VEL. 
(FPS)  
0.00 
1.57 
1.68 
1.78 
1.86 
1.94 
2.00 
2.06 
2.12 
2.17 
2.23 

SHEAR 
(PSF) 
0.00 
0.47 
0.52 
0.57 
0.61 
0.64 
0.68 
0.71 
0.74 
0.76 
0.80 

APPENDIX A 
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ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT )  1 .OO 
CREST LENGTH ( F T )  1 .OO 
OVERTOPPING CREST ELEVATION ( F T )  1 7 4 7 . 4 0  

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

PROJECT: Fountain H i l l s  N o r t h  F I S  
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  

Wei r 
APPENDIX A 

Hydraul i c  Cal cul  a t i  ons f o r  St ructure  a t  C618 WEIR, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: F o u n t a i n  Hills N o r t h  F I S  C618 
DATE: 9/14/1993 
TIME: 11:41.11 ............................................. 

POINT ELEVATION STATION - - - - - --------- ------- 
1 1749.24 9930.00 
2 1747.65 9950.00 
3 1744.97 10000.00 
4 1744.35 10050.00 
5 1745.43 10100.00 
6 1749.09 10150.00 

............................................. 
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  C618 
DATE: 9/14/1993 
TIME: 11:41,11 

REFERENCE: COE CHART - UPPER CURVE 

PO I NT HEAD COEFFICIENT 

W e i r  
APPENDIX A 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain H i l l s  N o r t h  FIS 
DATE: 9/14/1993 
TIME: 11:41.11 ............................................. 

ELEVATION DISCHARGE (CFS) 
--------- --------------- 

1744.20 0.00 
1744.40 0.07 
1744.60 3.98 

Weir 
APPENDIX A 

Hydraul i c Cal cul ations for Structure at C618 WEIR,  Page 3 



Table R-25 
Storage and Discharge vs. Stage Data for C619 

* Note: Weir flow over the road will start at EL > 1692.0 



Figure R-21 
Storage and Discharge vs Stage for C619 

Stage, in feet 

- Discharge ----- Storage 





GEORGE V. SABOL CONSULTING ENGINEERS, INC. 1 
CLIENT F~brf)c DATE /0/&/93 
PROJECT . BY c/jet 

PROJECT NO. 

Bo6/enc  AM/^^^ s%m drain h y d m l / r s  4- puyose of 



CLIENT DATE 

PROJECT By 77eC 
SUBJECT I h PROJECT NO. 3S 





GEORGE V. SABOL CONSULTING ENGINEERS, INC. , 
CLIENT MC%D DATE b / &  

PROJECT 6 ILL5 BV I"'& 

@ c I 9 RELO STUDY 
%?? PROJECT NO. -". 

-2 
5 

% %  



m o o  c o y  
! ! E m  
m m :  
? ?  0 

M 

6 5  - - Cn * 
n w 
F 

0 r 

V\ 
n 
0 - 

", z 
n 

-C 3 F 
5 
4 
M z 
4 
5 
M 
M 
Y 
"v, 
H z 
9 





GEORGE V. SABOL CONSULTING ENGINEERS, INC. ,, 
CLIENT NCkD DATE b j ~  
,,JEC, ~ v m l d  cllus BY Mlr 
SUBJECT C L ) ~ d q r  big 6~ 5~'pCy PROJECT NO. 

$2 







1 
Pase 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2 .4 .2  

26-Oct-1993 

$ Storm d r a i n  system a t  C619 under Pal isades Plaza.  
$ L i n e  A i s  C619 t o  C620. 
$ L i n e B i s C 6 1 1 t o C 6 2 0 .  
$ Q=lOcfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE-JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPEsJUNCT 
JUNC A 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1663.50 A 01 
DSGN 004 A 05 A 04 US1680.39 DS1673.68 464.0 10. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 031672.64 72.0 0024 010 CIRC 
DSGN 006 A 03 A 02 US1672.64 DS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 01 US1668.10 DS1666.17 126.5 0024 010 CIRC 
ANAL 004 A 05 A 04 1 .OO 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 0 .0  
ANAL 007 A 02 A 01 2.00 36.00 0.4 
ENDATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

1 
Page 2 

DOS- VER 2.4.2 

26-Oct-1993 0 
THYSYS 

1992 

9: 14 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I.D. I . D .  "CA" "TC" AREA "CAW "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 .OO .OO . O O  .OO .OD 10.00 . O O  10.00 
005 A 4 A 3 .OO .OO . O O  .OO . O O  10.00 . O O  10.00 
006 A 3 A 2 .OO . O O  . O O  . O O  .OO 10.00 . O O  10.00 
007 A 2 A 1 . O O  . O O  . 00 . O O  .OO 10.00 . O O  10.00 

1 
Page 3 

THYSY S 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

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  C619 

Discharge = 10 c f s  
Thysys, Page 1 Storm Drain 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. O.S. F.L. F . L .  LEGGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

004 A 5 A 4 1675.39 1668.66 464 .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 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 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DDS- 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 HEhD AT UPSTREAM END FOR RUN NO. 004 I S  1 . 3 1  
004 A 5 A 4 .024 .40  10 .00  1677.10 1669.48 ,00005 . 1 6  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 .OO 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  8 9 . 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 

1 
Page 5 

THYSYS 
1992 

RUN 

006 

@ FINISH 
007 

Storm D r a i n  

STATIONING 

UPSTREAM 
JUNCTION I D  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

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  C619 

D i s c h a r g e  = 1 0  c f s  

DOS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 2 



TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

1 
Page 1 

DOS- VER 2.4.2 

26-Oct-1993 

$ Storm d r a i n  system a t  C619 under Pal isades Plaza. 
$ L ine  A i s  C619 t o  C620. 
$ L ine  B i s  C611 t o  C620. 
j Q - ~ O C ~ S  
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
JUNC A 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.00 A 01 
DSGN 004 A 05 A 04 US1680.39 DS1673.68 464.0 50. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 031672.64 72.0 0024 010 CIRC 
DSGN 006 A 03 A 02 US1672.64 OS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 01 US1668.10 DS1666.17 126.5 0024 010 CIRC 
ANAL 004 A 05 A 04 1.00 60.00 0.9 
ANAL 005 A 04 A 03 1.00 60.00 0.0 
ANAL 006 A 03 A 02 1.00 60.00 0.1 
ANAL 007 A 02 A 01 2.00 36.00 0.8 
ENDATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

1 

Paae 2 
DOS- VER 2.4.2 

26-Oct-1993 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D. I .D. "CAW "TC" AREA "CAI' "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 . O O  . O O  . 00 . O O  . O O  50.00 . O O  50.00 
005 A 4 A 3 . O O  . O O  .OO . O O  . O O  50.00 . O O  50.00 
006 A 3 A 2 . O O  . O O  .OO . O O  . O O  50.00 . O O  50.00 
007 A 2 A 1 . O O  . O O  .OO . O O  . O O  50.00 . O O  50.00 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

1 
Page 3 
THYSY S 

1992 
DOS- VER 2.4.2 

26-Oct-1993 

APPENDIX A 
Hydrau l ic  Ca l cu la t i ons  f o r  S t ruc tu re  a t  C619 

Discharge = 50 c f s  
Thysys, Page 1 Storm Dra in  



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 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 3 6  3 6  CIRC 

1 
Page 4 

THYSY S 
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 VELDC. 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 8 9 . 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 

1 
Page 5 

THYSYS 
1992 

RUN 

006 

@ FINISH 
007 

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  C619 

D i s c h a r g e  = 5 0  c f s  

DOS- VER 2.4.2 

26-Oct-1993 

Thysys. Page 2 



Pase 1 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

$ Storm d r a i n  system a t  C619 under Pal isades Plaza. 
$ L ine  A i s  C619 t o  C620. 
$ L i n e B i s C 6 1 1 t o C 6 2 0 .  
$ Q=100cfs 
SEWER ANALYS 1 S SEWER FREQUENCY=lOOYR 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
JUNC A 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.50 A 01 
DSGN 004 A 05 A 04 US1680.39 DS1673.68 464.0 100. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 DS1672.64 72.0 0024 010 CIRC 
DSGN 006 A 03 A 02 US1672.64 OS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 01 US1668.10 DS1666.17 126.5 0024 010 CIRC 
ANAL 004 A 05 A 04 1.00 60.00 1.3 
ANAL 005 A 04 A 03 1 .OO 60.00 0.0 
ANAL 006 A 03 A 02 1.00 60.00 0.1 
ANAL 007 A 02 A 01 2.00 36.00 1.0 
ENDATA 

1 
Page 2 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

DOS- VER 2.4.2 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I.D. I .D.  IICAII "TC" AREA "CAM "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 . O O  . 00 . O O  .OO . O O  100.00 .OO 100.00 
005 A 4 A 3 . O O  .OO . O O  . O O  . O O  100.00 .OO 100.00 
006 A 3 A 2 . O O  . O O  . O O  . O O  . O O  100.00 . O O  100.00 
007 A 2 A 1 . 00 . 00 .OO .OO .OO 100.00 . O O  100.00 

DOS- VER 2.4.2 

26-Oct-1993 

1 
Page 3 
THYSYS 

1992 

Storm Dra in  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
Hydraul i c Calcu la t ions f o r  S t ruc tu re  a t  C619 

Discharge = 100 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 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 6 0  CIRC 
007 A 2 A 1 1665.10 1663.17 126 ,01532 2 3 6  3 6  CIRC 

1 
Page 4 

THY SYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

HY ORAUL I C DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N '  LOSS FLOW HEAO HEAO GRAD DEPTH VELOC. CAPAC. 

ENTRANCE CONTROLS. TOTAL HEAD AT UPSTREAM END FOR RUN NO. 004 I S  4 . 3 0  
004 A 5  A 4  .024 1 .30  100.00 1680.99 1671.43 .00503 . 5 5  9.O* 169.6 
005 A 4 A 3 .024 . 0 0  100 .00  1671.43 1670.57 .00503 . 5 5  8.4*  169.5 
006 A 3 A 2 .024 . 1 0  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 

I 

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 

THYSYS 
9:24 

S t o r 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  for  S t r u c t u r e  a t  C619 
D i s c h a r g e  = 1 0 0  c f s  

DOS- VER 2 .4 .2  

26-Oct-1993 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys,  Page 2 



RUN 

004 
005 
006 
007 

FINISH 

Storm Drain 

STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraulic Calculations f o r  Structure a t  C619 

Discharge = 100 cfs 
Thysys. Page 3 



1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

$ Storm d r a i n  system a t  C619 under Pa l i sades  Plaza.  
$ L i n e  A i s  C619 t o  C620. 
$ L i n e B i s C 6 1 1 t o C 6 2 0 .  
$ Q=150cfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
JUNC A 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.80 A 01 
DSGN004 A 0 5 A 0 4 U S 1 6 8 0 . 3 9 D S 1 6 7 3 . 6 8 4 6 4 . 0  1 5 0 . 0 0 2 4  010 CIRC 
DSGN 005 A 04 A 03 US1673.68 DS1672.64 72.0 0024 010 CIRC 
DSGN 006 A 03 A 02 US1672.64 DS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 01 US1668.10 DS1666.17 126.5 0024 010 CIRC 
ANAL 004 A 05 A 04 1.00 60.00 0.9 
ANAL 005 A 04 A 03 1 .OO 60.00 0.0 
ANAL 006 A 03 A 02 1.00 60.00 0 .1  
ANAL 007 A 02 A 01 2.00 36.00 2.0 
ENDATA 

1 
Paae 2 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

DOS- VER 2.4.2 

26-Oct-1993 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D .  I . D .  "CAW "TC" AREA "CA" "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 .OO . O O  . 00 . O O  .OO 150.00 . O O  150.00 
005 A 4 A 3 . O O  . O O  . 00 . O O  .OO 150.00 . O O  150.00 
006 A 3 A 2 . O O  . O O  . 00 . O O  .OO 150.00 . O O  150.00 
007 A 2 A l . O O  . O O  . 00 . O O  .OO 150.00 . O O  150.00 

1 
Page 3 

THY SY S 
1992 

Storm D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

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  C619 

Discharge = 150 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 BBLS RISE SPAN SHAPE 

004 A 5  A 4 1 6 7 5 . 3 9 1 6 6 8 . 6 8  464 .01446 1 6 0  60 CIRC 
005 A 4 A 3 1668.68 1667.64 72 .01444 1 6 0  60 CIRC 
DO6 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 

1 
Page 4 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THY SY S 

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 

9:29 

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 

THYSYS 
9: 29 

S t o r 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  = 150  c f s  

DOS- VER 2.4.2 

26-Oct-1993 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 2 



RUN 

004 
005 
006 
007 

F I N I S H  

Storm Drain 

S T A T I O N I N G  

UPSTREAM 
JUNCTION I D  S T A T I O N I N G  

APPENDIX A 
Hydraulic Calculations for Structure at C619 

Discharge = 150 cfs 
Thysys, Page 3 



1 
Page 1 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DDS- VER 2.4.2 

26-Oct-1993 

$ Storm d r a i n  system a t  C619 under Pa l i sades  Plaza.  
$ L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
$ Q=175cfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
JUNC A 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1664.90 A 01 
DSGN 004 A 05 A 04 US1680.39 DS1673.68 464.0 175. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 DS1672.64 72.0 0024 010 CIRC 
DSGN 006 A 03 A 02 US1672.64 OS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 01  US1668.10 DS1666.17 126.5 0024 010 CIRC 
ANAL 004 A 05 A 04 1.00 60.00 1.2 
ANAL 005 A 04 A 03 1.00 60.00 0 .0  
ANAL 006 A 03 A 02 1.00 60.00 0 . 1  
ANAL 007 A 02 A 01 2.00 36.00 2.9 
ENDATA 

1 
Page 2 

THYSY S DOS- VER 2.4.2 

26-Oct-1993 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D.  I .D.  "CA" "TC" AREA "CA" IITCII SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 . O O  .OO . 00 .OO . O O  175.00 .OO 175.00 
005 A 4 A 3 . O O  . O O  . 00 . O O  . O O  175.00 .OO 175.00 
006 A 3 A 2 . O O  . 00 . 00 .OO .OO 175.00 . 00 175.00 
007 A 2 A 1 . O O  . O O  .OO . O O  . O O  175.00 .OO 175.00 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEWER 

1 
Page 3 

THYSYS 
1992 

Stonn D r a i n  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

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  C619 

Discharge = 175 c f s  

DDS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 1 



SEWER 

SEWER A N A L Y S I S  
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 R I S E  SPAN SHAPE 

0 0 4  A 5 A 4 1 6 7 5 . 3 9  1 6 6 8 . 6 8  4 6 4  . 0 1 4 4 6  1 6 0  6 0  C I R C  
0 0 5  A 4 A 3 1 6 6 8 . 6 8  1 6 6 7 . 6 4  7 2  . 0 1 4 4 4  1 6 0  6 0  C I R C  
0 0 6  A 3 A 2 1 6 6 7 . 6 4  1 6 6 5 . 1 0  1 7 6  . 0 1 4 4 3  1 6 0  6 0  C I R C  
0 0 7  A 2 A 1 1 6 6 5 . 1 0  1 6 6 3 . 1 7  1 2 6  . 0 1 5 3 2  2 36 3 6  C I R C  

1 

P a g e  4 
THYSYS 

1 9 9 2  

TEXAS OEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

HYDRAULIC DATA 

U . S .  D . S .  JUNC U.S.  O.S. HYDR. P I P E  
RUN I D  I 0  ' N '  LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

1 
P a g e  5 

THYSYS 
1 9 9 2  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEW0008--CAPACITY OF RUN 0 0 4  I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 0 0 5  I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 0 0 6  I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 0 0 7  I S  EXCEEDED. 

1 TEXAS DEPARTMENT OF TRANSPORTATION 
P a g e  6 

THYSYS TEXAS HYDRAULICS SYSTEM 
1 9 9 2  

THYSY S 
1 1 : 1 7  

S t o r 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  C 6 1 9  
D i s c h a r g e  = 1 7 5  c f s  

DOS- VER 2 . 4 . 2  

2 6 - O c t - 1 9 9 3  

DOS- VER 2 . 4 . 2  

2 6 - O c t - 1 9 9 3  

DOS- VER 2 . 4 . 2  

2 6 - O c t - 1 9 9 3  

T h y s y s ,  P a g e  2 



STATIONING 

RUN 

004 
005 
006 
007 

FINISH 

Storm Drain 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraul i c  Calculations for Structure a t  C619 

Discharge = 175 c f s  
Thysys, Page 3 



TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

1 
Page 1 

DOS- VER 2.4.2 

26-Oct-1993 

$ S t o r m  d r a i n  sys tem a t  C619 u n d e r  P a l i s a d e s  P l a z a .  
$ L i n e  A i s  C619 t o  C620. 
$ L i n e  B i s  C611 t o  C620. 
$ Q=200cfs  
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC A 0 5  TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
JUNC A 0 1  TYPE=JUNCT 
OUTLET STATIONING 0 . 0 0  T.W. ELEV 1665.50 A 0 1  
DSGN 004 A 0 5  A 04 US1680.39 OS1673.68 464.0 200. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 051672.64 72.0 0024 010 CIRC 
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 0024 010 CIRC 
ANAL 004 A 0 5  A 04 1 .OO 60.00 1.6 
ANAL 005 A 04 A 03 1 .OO 60 .00  0 .0  
ANAL 006 A 03 A 02 1 .OO 60 .00  0.2 
ANAL 007 A 02 A 0 1  2.00 36 .00  3 .7  
ENDATA 

1 
Page 2 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2 . 4 . 2  

26-Oct-1993 

THYSYS 

@ 9 lgg2 : 32 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I . D .  I . D .  "CA" "TC" AREA "CAM "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 . 00 .OO .OO .OO .OO 200.00 .OO 200.00 
005 A 4 A 3 .OO . 00 .OO .OO .OO 200.00 . 00 200.00 
006 A 3 A 2 .OO .OO .OO .OO .OO 200.00 .OO 200.00 
007 A 2 A 1 .OO .OO .OO .OO .OO 200.00 .OO 200.00 

1 
Page 3 

THY SYS 
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  = 200 c f s  
Storm 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 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 6 0  60 CIRC 
007 A 2 A 1 1665.10 1663.17 126 .01532 2 3 6  3 6  CIRC 

1 
Page 4 

THY SYS 
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 
1992 

SEW0008--CAPACITY OF RUN 004 I S  EXCEFOED. 
SEW0008--CAPACITY OF RUN 005 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 006 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 007 I S  EXCEEDED. 

1 
Page 6 

THYSYS 
1992 

Storm Drain 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

APPENDIX A 
Hydraulic Calculations for Structure a t  C619 

Discharge = 200  cfs 

DOS- VER 2 .4 .2  

26-Oct-1993 

DOS- VER 2.4.2 

26-Oct-1993 

DOS- VER 2.4.2 

26-Oct-1993 

Thysys, Page 2 



RUN 

004 
005 
006 
007 

FINISH 

Storm Drain 

STATIONING 

UPSTREAM 
JUNCl ION ID STATIONING 

APPENDIX A 
Hydraulic Calculations for  Structure a t  C619 

Discharge = 200 cfs 
Thysys, Page 3 



TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2 . 4 . 2  

26-Oct-1993 

$ Storm d r a i n  system a t  C619 under Pal isades Plaza. 
$ L ine  A i s  C619 t o  C620. 
$ L ine  B i s  C611 t o  C620. 
$ Q=250cfs 
SEWER ANALYSIS SEWER FREQUENCY=lOOYR 
JUNC A 05 TYPE=JUNCT 
JUNC A 04 TYPE=JUNCT 
JUNC A 03 TYPE=JUNCT 
JUNC A 02 TYPE=JUNCT 
JUNC A 01 TYPE=JUNCT 
OUTLET STATIONING 0.00 T.W. ELEV 1665.50 A 01 
DSGN 004 A 05 A 04 US1680.39 DS1673.68 464.0 250. 0024 010 CIRC 
DSGN 005 A 04 A 03 US1673.68 DS1672.64 72.0 0024 010 CIRC 
DSGN 006 A 03 A 02 US1672.64 OS1670.10 176.0 0024 010 CIRC 
DSGN 007 A 02 A 01 US1668.10 DS1666.17 126.5 0024 010 ClRC 
ANAL 004 A 05 A 04 1.00 60.00 2 .5  
ANAL 005 A 04 A 03 1.00 60.00 0.0 
ANAL 006 A 03 A 02 1.00 60.00 0.3 
ANAL 007 A 02 A 01 2.00 36.00 5.9 
ENDATA 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSY S 

1 

Page 2 
DOS- VER 2.4.2 

26-Oct-1993 

THYSYS 
1992 

9 : 37 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR PIPE RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D. I.D. "CA" "TC" AREA "CA" "TC" SUPPLY Q INTENSITY FLOW 

004 A 5 A 4 . O O  . O O  .OO . O O  . O O  250.00 . O O  250.00 
005 A 4 A 3 -00  . O O  . O O  . O O  . O O  250.00 . O O  250.00 
006 A 3 A 2 . O O  . 00 . O O  .OO . O O  250.00 . O O  250.00 
007 A 2 A 1 . O O  . 00 . O O  .OO . O O  250.00 . O O  250.00 

1 
Page 3 

THYSYS 
1992 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

DOS- VER 2.4.2 

26-Oct-1993 

APPENDIX A 
Hydrau l i c  Ca l cu la t i ons  f o r  S t ruc tu re  a t  C619 

Discharge = 250 c f s  
Storm Drain Thysys, Page 1 



SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F.L. F.L. LENGTH 

RUN ID 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 C I R C  
007 A 2 A 1 1665.10 1663.17 126 .01532 2 36 36 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 ID ID 'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

1 
Page 5 

THYSYS 
1992 

SEW0008--CAPACITY OF RUN 004 I S  EXCEEDED. 
SEW0008--CAPACITY OF RUN 005 IS EXCEFDED. 
SEW0008--CAPACITY OF RUN 006 I S  EXCEEDED. 
SEWOOOB--CAPACITY OF RUN 007 I S  EXCEEDED. 

1 
Page 6 
THYSYS 

1992 

Storm Dra in  

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 

THYSY S 

APPENDIX A 
Hydrau l ic  Ca lcu la t ions f o r  S t ruc tu re  a t  C619 

Discharge = 250 c f s  

DDS- VER 2.4.2 

26-Oct-1993 

DOS- VER 2.4.2 

26-Dct-1993 

DDS- VER 2.4.2 

26-Dct-1993 

Thysys, Page 2 



FINISH 

Storm Drain 

RUN 

STATIONING 

UPSTREAM 
JUNCTION ID STATIONING 

APPENDIX A 
Hydraulic Calculations f o r  Structure a t  C619 

Discharge = 250 c fs  
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 IS  
ENGINEER: C619 D e t e n t i o n  B a s i n  Wei r  F low 
DATE: 10/26/1993 
TIME: 12:32.37 

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

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

STARTING WSEL: 1692.00 
MAXIMUM WSEL: 1696.00 
STEP SIZE: 0.20 
BREADTH OF WEIR: 10.00 

Weir 
APPENDIX A 

Hydraul i c  Cal cul a t i  ons f o r  Structure a t  C619 WEIR, Page 1 



............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Fountain Hills North FIS 
DATE: 10/26/1993 
TIME: 12:32.37 ............................................. 

POINT ELEVATION STATION 

............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: Fountain Hills North FIS 
DATE: 1012611993 
TIME: 12':32:37 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

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 

10 1.80 
11 2.00 
12 2.20 
13 2.40 
14 2.60 
15 2.80 
16 3.00 

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

2.5000 
2.5667 
2.6333 
2.7000 
2.7667 
2.8333 
2.9000 
2.9667 
3.0022 
3.0067 
3.0111 
3.0156 
3.0200 
3.0244 
3.0289 
3.0333 

Weir 
APPENDIX A 

Hydraul i c  Calcul ations for Structure at C619 WEIR, Page 2 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain H i l l s  N o r t h  F I S  
DATE: 10/26/1993 
TIME:  12:32.37 ............................................. 

ELEVATION 
- - - -- - -- - 

1692.00 
1692.20 
1692.40 
1692.60 
1692.80 
1693.00 
1693.20 
1693.40 
1693.60 
1693.80 
1694.00 
1694.20 
1694.40 
1694.60 
1694.80 
1695.00 
1695.20 
1695.40 
1695.60 
1695.80 

Weir  

DISCHARGE (CFS) 
--------------- 

0.00 
7.61 

24.13 
49.22 
83.47 

127.61 
182.42 
248.73 
325.47 
412.37 
511.69 
627.81 
759.05 
900.86 

1051.08 
1214.53 
1391.70 
1583.08 
1789.19 
2010.60 

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 3 



C504 Flow Split Table 

* Note: Weir flow over the road will start 
at EL > 1543.74 

Figure D-1 
Discharge vs Stage Curve for Flow Split at C504 
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Figure D-1 
Discharge vs Stage Curve for Flow Split at C504 
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C504 Stage vs Discharge 
Left Channel (Culvert Flow) from HY8 
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C504 Stage vs Discharge 
Right Channel (Ditch Flow) from HEC-2 
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Refer to Appendix A for 
supporting calculations 



C505 Flow Split Table 

* Note: Weir flow over the road will start 
at EL > 1540.85 

Stage 
(ft) Figure D-2 

Discharge vs Stage Curve for Flow Split at C505 

1538 1539 
Stage, in feet 

1540.40 
1540.60 
1540.80 107 123 
1540.85 117 134 

Dischaqe, in cfs 

- Left - Right - Total 

Left 
Channel 

Right 
Channel Total 



Figure D-2 
Discharge vs Stage Curve for Flow Split at C505 

1538 1539 
Stage, in feet 

- Left - Right - Total 





C505 Stage vs Discharge 
Left Channel (Culvert Flow) from HY8 
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CURRENT DATE: 06-18-1993 
CURRENT TIME: 20:30: 14 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C505 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT)  TOTAL 
1536.34 0 

CULVERT SHAPE, MATERIAL, INLET 

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

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

F I L E :  C505 

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 

S I T E  DATA 

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

1536.34 1535.64 70.00 

DATE: 06-16-1993 

6 ROADWAY I T R  
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 0 1 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C505 DATE: 06-16-1993 

HEAD 
ELEV(FT) 

1536.34 
1537.37 
1537.87 
1538.30 
1539.04 
1540.16 
1541.51 

Cul vert 

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 
3 
6 
9 

12 
15 
18 
2 1 
24 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
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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1546.90 0.00 2 7 0 0.00 
1549.13 0.00 3 0 0 0.00 

0 <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1,000 

CURRENT DATE: 06-18-1993 
CURRENT TIME: 20:30:14 

F I L E  DATE: 06-16-1993 
F I L E  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 T A I  LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  (ft) (ft) ( f t )  t F 4 >  ( f t )  (ft) ( f p s )  ( ft) ( f p s )  ( f t )  

0 1536.34 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
3 1537.37 0.93 1.03 2-M2c 0.68 0.62 3.89 0.62 2.05 0.22 
6 1537.87 1.42 1.53 2-M2c 1.02 0.90 4.81 0.90 2.45 0.30 
9 1538.30 1.89 1.96 2-M2c 1.38 1.11 5.59 1.11 2.74 0.37 

12 1539.04 2.46 2.70 6-FFn 1.75 1.29 4.99 1.75 2.97 0.42 
15 1540.16 3.19 3.82 6-FFn 1.75 1.43 6.24 1.75 3.15 0.47 
18 1541.51 4.12 5.17 6-FFn 1.75 1.54 7.48 1.75 3.32 0.52 
21 1543.09 5.25 6.75 6-FFn 1.75 1.64 8.73 1.75 3.46 0.56 
24 1544.90 6.59 8.56 6-FFn 1.75 1.75 9.98 1.75 3.59 0.60 
27 1546.90 8.13 10.56 6-FFn 1.75 1.75 11.23 1.75 3.70 0.63 
30 1549.13 9.83 12.79 6-FFn 1.75 1.75 12.47 1.75 3.81 0.67 

E l .  i n l e t  f a c e  i n v e r t  1536.34 f t E l .  o u t l e t  i n v e r t  1535.64 f t 
E l .  i n 1  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 STATION (FT) 70.00 
OUTLET ELEVATION (FT) 1535.64 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0100 
CULVERT LENGTH ALONG SLOPE (FT) 70.00 

***** CULVERT DATA SUMMARY ***********************A 

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 
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CURRENT DATE: 06-18-1993 
CURRENT TIME:  20:30:14 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C505 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C505 
M A I N  CHANNEL AND L T  & RT OVER BANKS F I L E  DATE: 06-16-1993 
LEFT CHANNEL BOUNDARY 4 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0.055 
MANNING N M A I N  CHANNEL 0.035 
MANNING N RIGHT OVER BAN 0.060 
SLOPE OF CHANNEL ( F T / F T )  0.0210 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 

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

FLOW 
(CFS) 
0.00 
3.00 
6.00 
9.00 

12.00 
15.00 
18.00 
21 .oo 
24.00 
27.00 
30.00 

W.S.E. 
(FT )  

1535.64 
1535.86 
1535.94 
1536.01 
1536.06 
1536.11 
1536.16 
1536.20 
1536.24 
1536.27 
1536.31 

FROUDE 
NUMBER 

0.000 
0.824 
0.861 
0.885 
0.903 
0.917 
0.928 
0.938 
0.946 
0.954 
0.961 

DEPTH VEL. 
( F T )  (FPS) 
0.00 0.00 
0.22 2.05 
0.30 2.45 
0.37 2.74 
0.42 2.97 
0.47 3.15 
0.52 3.32 
0.56 3.46 
0.60 3.59 
0.63 3.70 
0.67 3.81 

SHEAR 
(PSF) 
0.00 
0.25 
0.33 
0.39 
0.44 
0.48 
0.52 
0.55 
0.58 
0.61 
0.64 
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ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT)  1.00 
OVERTOPPING CREST ELEVATION (FT) 1550.00 
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~.*.*******.*.*..**""*..""""****.**"t*"**"n** 

HEC-2 WATER SURFACE PROFILES . 
* 

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

" 
" 

RUN DATE 22JUN93 TIME 19:05:53 " 

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

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 

V e r s i o n  4 .6 .2 ;  May 1 9 9 1  
..................................... 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCD192-04 
FOUNTAIN HILLS NORTH F I S  STUDY b y  GVSCE T2 

T3  F ILE :  dtPCH505.1H2 

T h i s  model  i s  used  t o  d e v e l o p  a r a t i n g  c u r v e  f o r  c u l v e r t  505  
D i t c h  f l o w  t o  s o u t h  o f  C505 i s  d i v e r t e d  t o  C506 . . 

T 8  S i n g l e  X - S e c t i o n  Run 
D i t c h  s l o p e  - .020 f t l f t  From 2 0 0  s c a l e  map 

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

2 .020 

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

1 -1 - 1 

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

HYDROLOGIC ENGINEERING CENTER 
* 609  SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

* t t ****** . ***** . . t * t .n""**"*"*"t . *""""" 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:05:53 

WSEL F 9  

CHNIM ITRACE 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

5 3  VARIABLE CODES FOR S U W R Y  PRINTOUT 

3 8  43  1 8 26 2 3 11 5 5 8  

M a n n i n g ' s  n :  M i n  Normal  Max 
E a r t h  .015 ,022 .030 

Pavement .013  .016 ,020  
D e s e r t  .040 .060 .080 

Veg Des. .070  . I 0 0  . I 6 0  

E a r t h y  
e a r t h  d e s e r t  d e s e r t  

X - S e c t i o n  1 
t h i s  s e c t i o n  needs t o  b e  i n p u t  f r o m  200  s c a l e  map 

X I  1 7 1022 1046 
GR 1543 999.99 1540 .85  1000 1540.57 1014 1539.77 1022 1538 .77  1026 
GR 1542 1046 1543 1076 

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 R-BANK ELEV E VROB %ME v LOB xNL xNcH xNR wTN ELMIN ssTA 

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

Channel 
APPENDIX B 

Hydraul i c  Calculations for Structure a t  C505 

PAGE 3 
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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 NOT GIVEN, AVG OF MAX, MIN USED 

1.000 .61  1539.38 1539.34 
5.0 .O 5.0 .O 
.OO .OO 2.67 . 00 

.019890 0 .  0. 0. 

'SECNO 2.000 
2.000 .61 1539.38 1539.34 .OO 1539.49 .I1 

5.0 .O 5 . 0  .O .O 1.9 .O 
.OO .OO 2.63 .OO .OOO .035 .OOO 

.019200 0. 0. 0. 0 11 0 

'SECNO 6.000 
6.000 .65 1539.42 1539.34 .OO 1539.51 .09 

5 . 0  .O 5.0 .O .O 2 .1  .O 
.OO .OO 2.36 .OO .OOO .035 .OOO 

.014360 0. 0 .  0. 0 15 0 

T3 Q2 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVlNS Q 

3 .020 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

2 -1 -1 

PAGE 4 

WSEL 

CHNIM 

FQ 

ITRACE 

PAGE 5 

SECNO DEPTH WSEL CRIWS WSELK EG HV H L OLOSS L-BANK €LEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

%ME VLOB 3% VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
~ S E C N O  I .ooo 
2096 WSEL NOT GIVEN, AVG OF MAX. MIN USED 

1.000 .79 1539.56 1539.52 .OO 1539.71 . I 6  .OO .OO 1539.77 
10.0 .O 10.0 .O .O 3 .1  .O .O .O 1542.00 

.OO .OO 3.18 .OO .DO0 .035 .OOO .OOO 1538.77 1022.86 
.020039 0 .  0.  0 .  0 22 14 - 0 0  8.00 1030.86 

"SECNO 2.000 
2.000 .79 1539.56 1539.52 .DO 1539.72 . I 5  .OO .OO 1539.77 

10.0 .O 10 .0  .O .O 3.2 .O .O .O 1542.00 
.OO .OO 3.15 .OO .OOO .035 ,000 .OOO 1538.77 1022.84 

.0.19499 0. 0.  0 .  0 1 1  0 .OO 8.05 1030.89 

'SECNO 3.000 
3.000 .80 1539.57 1539.52 .OO 1539.72 .15 .OO .OO 1539.77 

10.0 .O 10.0 .O .O 3 . 2  .O .O .O 1542.00 
.OO . 00 3.09 .OO .OOO .035 .OOO .OOO 1538.77 1022.81 

.Ole563 0. 0. 0 .  0 11 0 .OO 8 . 1 2  1030.93 

'SECNO 4.000 
4.000 .81 1539.58 1539.52 .OO 1539.73 .14 .OO .OO 1539.77 

10.0 .O 10 .0  .O .O 3.3 .O .O .O 1542.00 
.OO .OO 3.02 .OO .OOO .035 .OOO ,000 1538.77 1022.77 

.017381 0. 0. 0 .  0 11 0 .OO 8.22 1030.99 

'SECNO 5.000 
5.000 .83 1539.60 1539.52 .OO 1539.73 . I 3  .OO .OO 1539.77 

10.0 .O 10.0 .O .O 3.4 .O .O .O 1542.00 

Channel 
APPENDIX B 

Hydraulic C a l c u l a t i o n s  f o r  Structure a t  C505 HEC-2, Page 2 



1 3  4 3  

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

4 .020 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

3 - 1 - 1 

PAGE 6 

WSEL FQ 

CHNIM ITRACE 

PAGE 7 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9:; vRos 

R-BANK ELEV 
%ME VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

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

1.000 1.02 1539.79 1539.76 .OO 1540.01 .22 .OO .OO 1539.77 
20.0 .O 20 .0  .O . O  5.3 .O .O .O 1542.00 

.OO .I1 3.79 .OO .020 .035 .OOO .000 1538.77 1021.83 
.020036 0. 0 .  0 .  0 12 14 .OO 10.47 1032.30 

"SECNO 2.000 
2.000 1.02 1539.79 1539.76 .OO 1540.01 .22 .OO .OO 1539.77 

20 .0  .O 20 .0  .O .O 5.3 .O .O .O 1542.00 
.OO . I 0  3.77 .OO .020 .035 .OOO .OOO 1538.77 1021.79 

.019581 0. 0 .  0 .  0 8 0 .OO 10.53 1032.32 

"SECNO 5.000 
5.000 1.07 1539.84 1539.75 .OO 1540.03 . I 9  . 00 .OO 1539.77 

20.0 .O 20.0 .O .O 5 .7  .O .O .O 1542.00 
.OO - 0 9  3.51 . 00 .020 .035 ,000 .OOO 1538.77 1021.42 

.015963 0. 0 .  0.  1 9 0 .OO 11.13 1032.55 

PAGE 8 

1 3  Q4 

5 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

5 .020 

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

4 -1 - 1 

WSEL FQ 

CHNIM ITRACE 

PAGE 9 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L' OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9:; vRoe 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX B 
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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, HIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1 . 3  1540.08 1540.08 .OO 1540.39 
40.0 1.4 38.6 .O .5 8 . 5  . 00 2.90 4 .53  .OO ,020 .035 

.018593 0. 0 .  0. 0 11 

"SECNO 5.000 
5.000 1.42 1540.19 1540.08 .OO 1540.41 .22 .OO .OO 1539.77 

40.0 2.3 37.7 .O . 8  9.8 .O .O .O 1542.00 
.OO 2.81 3.86 .OO .020 .035 .OOO .OOO 1538.77 1017.93 

.012041 0. 0.  0. 0 1 1  0 .OO 16.79 1034.71 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QUO0 ALOB ACH AROB VOL TWA R-BANK ELEV 

?IME vLoB vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

T3 QS 

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

6 .020 

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

5 - 1 -1 

WSEL FQ 

CHNIM ITRACE 

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

?IME vLoB vcn  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- . I 0 0  CEHV- .300 

PAGE 10 

PAGE 1 1  

PAGE 12 

'SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN IiSED 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.54 1540.31 1540.31 
60.0 5.6 54 .4  .O 

"SECNO 2.000 
2.000 1.54 1540.31 1540.30 .OO 1540.65 .33 . 00 - 0 0  1539.77 

60.0 5.7 54.3 .O 1.5 11.5 .O .O .O 1542.00 
.OO 3.88 4.72 .OO .020 ,035 .OOO .OOO 1538.77 1016.59 

.015692 0. 0 .  0. 0 5 0 .OO 18.95 1035.54 

"SECNO 3.000 
3.000 1.55 1540.32 1540.30 .OO 1540.65 .33 .OO .OO 1539.77 

60 .0  5.8 54.2 .O 1.5 11.6 .O .O .O 1542.00 
.OO 3.86 4.67 .OO .020 .035 .DO0 .OOO 1538.77 1016.52 

.015292 0. 0 .  0. 0 5 0 .OO 19.06 1035.58 

Channel 
APPENDIX B 
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PAGE 13 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

%ME VLOB VCH v R o ~  x N L  x N c H  xNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

PAGE 14 

T 3  Q6 

J1 ICHECK 1NQ N I N V  I D I R  STRT METRIC H V I N S  Q 

7 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

6 - 1 - 1 

WSEL 

CHNIM 

FQ 

I T R A C E  

PAGE 15 

HV H L OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN E L M I N  SSTA 
ICONT CORAR TOPWID ENDST 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QCH QROB ALOE ACH 

%ME v L o 8  vcn v R o B  x N L  xNcH 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  

"PROF 6 

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

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX. M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 1.69 1540.46 1540.46 .OO 1540.85 .40 .OO .OO 1539.77 
80.0 10.8 69.2 .O 2.3 13.5 .O .O .O 1542.00 
.OO 4.61 5.11 .OO .020 .035 .OOO .OOO 1538.77 1015.15 

.016160 0. 0. 0. 0 15 10 .OO 21.29 1036.44 

PAGE 16 

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

!,ME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWIO ENDST 

APPENDIX B 
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7 3  Q7 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC 

8 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  

7 - 1 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOB ACH 9:: v R o B  %ME VLOB XNL XNCH 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  

"PROF 7 

C R I T I C A L  DEPTH TO B E  CALCULATED A T  A L L  CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT G I V E N ,  AVG OF MAX, M I N  U S E 0  
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 1.88 1540.65 1540.65 .OO 1541.02 .37 -00 .OO 1539.77 
100.0 19.7 80.3 .O 4.0 16.5 .O .O .O 1542.00 

.OO 4.94 4.88 .OO .020 .035 .OOO .OOO 1538.77 1010.03 
.012634 0. 0. 0. 0 11 9 .OO 27.61 1037.64 

"SECNO 2.000 
2.000 1.88 1540.65 1540.65 .OO 1541.02 .37 .OO .OO 1539.77 
100.0 19.8 80.2 .O 4.0 16.5 .O .O .O 1542.00 

.OO 4.92 4.86 .OO .020 .035 ,000 .OOO 1538.77 1009.90 
.012518 0. 0. 0. 0 5 0 .OO 27.75 1037.65 

"SECNO 3.000 
3.000 1.89 1540.66 1540.65 .OO 1541.03 .36 . 00 .OO 1539.77 
100.0 20.0 80.0 .O 4.1 16.6 .O .O .O 1542.00 

.OO 4.89 4.83 .OO .020 .035 .OOO .OOO 1538.77 1009.63 
.012280 0. 0. 0. 0 5 0 .OO 28.06 1037.69 

'SECNO 5.000 
5.000 1.98 1540.75 1540.65 .OO 1541.04 .29 .OO .01 1539.77 
100.0 23.1 76.9 .O 5.2 17.8 .O .O .O 1542.00 

.OO 4.41 4.31 .OO .020 .035 .OOO .OOO 1538.77 1005.67 
.009265 0. 0. 0. 7 5 0 .OO 32.51 1038.18 

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

%ME v L o B  v c H  v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

PAGE 20 

T 3  Q8 

J1 XCHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

9 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

8 -1 -1 

WSEL FQ 

CHNIM I T R A C E  

PAGE 21 

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

Channel 
APPENDIX B 
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PAGE 17 

H V I N S  Q 

ALLDC IBW 

- 1 

WSEL FQ 

CHNIM I T R A C E  

PAGE I8 

HV H L OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN E L M I N  SSTA 
ICONT CORAR TOPWID ENDST 

PAGE 19 



TIME 
SLOPE 

VLOB 
XLOBL 

VCH 
XLCH 

VROB 
XLOBR 

XNL 
ITRIAL 

XNCH 
I DC 

XNR 
ICONT 

WTN 
CORAR 

ELMIN 
TOPWID 

SSTA 
ENDST 

"PROF 8 

CRITICAL DEPTH TO BE CALCULATEO AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX. MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.16 1540.93 1540.93 .OO 1541.31 .39 . 00 .OO 1539.77 
150.0 46.6 103.4 .O 9 . 1  21.0 .O .O .O 1542.00 

.OO 5.14 4.92 .OO .020 .035 .OOO .OOO 1538.77 1000.00 
.010644 0 .  0. 0. 0 5 8 .OO 39.35 1039.35 

"SECNO 3.000 
3.000 2.17 1540.94 1540.90 .OO 1541.32 .38 
150.0 47.0 103.0 .O 9 . 2  2 1 . 1  .O 

.OO 5.11 4.87 . 00 .020 .035 .OOO 
.010403 0. 0.  0.  0 5 0 

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

VROB 
ALOE! 

?,ME VLOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENOST 

"SECNO 6.000 

73  Q9 

5 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

10 .020 

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

9 -1 -1 

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

ALOE 
TIME V LOB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATEO 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 .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 .01  5.34 .OO ,020 .035 .DO0 .OOO 1538.77 1000.00 
.011496 0. 0 .  0. 0 8 5 .OO 40.26 1040.25 

PAGE 23 

WSEL FQ 

CHNIM ITRACE 

PAGE 22 

PAGE 24 

Channel 
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PAGE 25 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

&ME v L o B  v c H  v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

'SECNO 6.000 
6.000 2.41 1541.18 1541.12 .OO 1541.58 .40 -00  .OO 1539.77 
200.0 80.3 119.7 .O 14.5 25.5 .O .O . O  1542.00 

.OO 5.55 4.70 .OO .020 .035 .OOO .OOO 1538.77 1000.00 
.008412 0. 0. 0. 0 6 0 .OO 40.87 1040.87 

PAGE 26 

T3 010 

J 1  ICHECK I N Q  N I N V  I D l R  STRT METRIC H V I N S  Q 

11 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

10 - 1 -1 

WSEL 

CHNlM 

FQ 

ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

%ME v L o B  v c H  v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

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

CCHV- . I 00  CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 2.44 1541.21 1541.21 . O O  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 .OOO .OOO 1538.77 1000.00 
.011709 0.  0 .  0. 0 11 5 .OO 41.11 1041.11 

"SECNO 2.000 

"SECNO 4.000 
4.000 2.54 1541.31 1541.24 .OO 1541.80 .49 .OO .OO 1539.77 
250.0 109.2 140.8 .O 17.3 28.0 .O .O . O  1542.00 

.OO 6.31 5.04 .OO .020 .035 .OOO .OOO 1538.77 1000.00 
.009005 0. 0. 0. 3 6 0 .OO 41.67 1041.67 

SECNO DEPTH CWSEL CRlWS WSELK EG HV H L  OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

Channel 
APPENDIX B 
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TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

1 3  Q l l  

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

12 .020 

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

11 -1 -1 

WSEL 

CHNIM 

FQ 

ITRACE 

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

VROB ?IME vLoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*PROF11 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- . I 0 0  CEHV- .300 
*CFrNn 1 nor7 ---..- -.--- 
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED 
3720 CRITICAL DEPTH ASSUMED 

1 .OOO 2.59 1541.36 1541.36 .OO 1542 .00  .65 .OO .OO 1539.77 

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

?,ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

T3  4 1 2  

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

1 3  .020 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

1 2  - 1 -1 

WSEL FQ 

CHNIM ITRACE 

Channel 
APPENDIX El 
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PAGE 3 0  

PAGE 3 1  
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
q L O B  QROB ALOB ACH AROB VOL TWA 

Y I M E  
R-BANK ELEV 

VLOB VROB XNL XNCH XNR WTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

'PROF12 

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

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG O F  MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 2.85 1541.62 1541.62 .OO 1542.40 .78 .OO .OO 1539.77 
400.0 198.8 201.2 .O 24.4 34.6 .O .O .O 1542.00 
.OO 8.16 5.82 .OO .020 .035 .OOO .OOO 1538.77 1000.00 

.010290 0. 0. 0. 0 14 5 .OO 43.66 1043.65 

"SECNO 4.000 
4.000 2.98 1541.75 1541.61 .OO 1542.42 
400.0 204.9 195.1 .O 26.9 37.1 

-00 7.61 5.25 .OO .020 .035 
.007966 0. 0. 0. 3 5 

"SECNO 5.000 
5.000 2.99 1541.76 1541.68 .OO 1542.42 
400.0 205.4 194.6 .O 27.1 37.4 
.OO 7.57 5.21 .OO .020 ,035 

.007789 0. 0. 0. 0 6 

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

9 I M E  
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENOST 

T 3  Q13 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

14 .020 

J 2 N P R O F  I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

13 - 1 -1 

PAGE 34 

PAGE 35 

WSEL FQ 

CHNIM I T R A C E  

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

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

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 3.11 1541.88 1541.88 .OO 1542.76 .88 .OO .OO 1539.77 
500.0 263.8 236.2 .O 30.1 40.4 .O .O .O 1542.00 
.OO 8.78 5.85 .OO .020 .035 .OOO .OOO 1538.77 1000.00 

.009291 0. 0. 0. 0 14 5 .OO 45.26 1045.26 

Channel 
APPENDIX 6 
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"SECNO 3.000 
3.000 3.12 1541.89 1541.88 
500.0 264.1 235.9 .O 

.OO 8.75 5.82 .OO 

PAGE 37 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

? IME v L o B  vcn v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

PAGE 38 

T 3  914 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

15 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

14 - 1 -1 

WSEL 

CHNIM 

PAGE 39 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOB ACH 9:; VROB ?!ME v L o B  x N L  x N c H  

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  

HV H L OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN E L M I N  SSTA 
ICONT CORAR TOPWID ENDST 

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

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX. M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 3.38 1542.15 1542.15 .OO 1543.08 .93 
600.0 325.8 274.1 .1 36.0 46.8 .3 

.OO 9.05 5.85 .43 .020 .035 .055 

"SECNO 2.000 
2.000 3.43 1542.20 1542.16 .OO 1543.09 .89 
600.0 326.5 273.2 .3 37.0 47.9 .6 

.OO 8.82 5.70 .49 ,020 .035 .055 
.007317 0. 0. 0. 0 5 0 

"SECNO 3.000 
3.000 3.44 1542.21 1542.14 .OO 1543.09 .88 
600.0 326.6 273.1 .3 37.2 48.1 .6 

.OO 8.78 5.67 .50 .020 .035 .055 
.007214 0. 0. 0. 0 5 0 

"SECNO 4.000 

Channel 
APPENDIX B 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV : VROB %ME vLoB xNL xNcH xNR wTN ELMIN ssTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 4 1  

THIS RUN EXECUTED 22JUN93 19:05:56 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2;  May 1991 """"*"""***********"""."".***** 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS LIST 

S W R Y  PRINTOUl 

SECNO 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
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 

CWSEL 

1539.38 
1539.56 
1539.79 
1540.08 
1540.31 
1540.46 
1540.65 
1540.93 
1541.07 
1541.21 
1541.36 
1541.62 
1541.88 
1542.15 

1539.38 
1539.56 
1539.79 
1540.11 
1540.31 
1540.49 
1540.65 
1540.93 
1541.08 
1541.26 
1541.39 
1541.67 
1541.88 
1542.20 

DEPTH 

.61  

.79 
1.02 
1.31 
1.54 
1.69 
1.88 
2.16 
2.30 
2.44 
2.59 
2.85 
3.11 
3.38 

. 6 1  

.79 
1 .02  
1.34 
1.54 
1.72 
1.88 
2.16 
2.31 
2.49 
2.62 
2.90 
3.11 
3.43 

VCH 

2.67 
3.18 
3.79 
4.53 
4 .74  
5 . 1 1  
4.88 
4.92 
5.34 
5 .61  
5.69 
5.82 
5.85 
5.85 

2.63 
3.15 
3.77 
4.35 
4.72 
4.89 
4.86 
4.91 
5.33 
5.35 
5.48 
5.62 
5.84 
5.70 

CRIWS KRAT 10 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

1.02 
1.01 
1.01 
1.06 
1 .01  
1.06 
1.00 
1.00 
1.00 
1 .06  
1 .05  
I. 05 
1.00 
1.04 

1 
22JUN93 19:05:53 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL 1O"KS KRATIO 

Channel 
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SECNO Q CWSEL DEPTH VCH CRIWS EG HL IO'KS K R A T l O  

SUEmARY OF ERRORS AND S P E C I A L  NOTES 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

Channel 

1.000 PROFILE-  4 C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  5 C R I T I C A L  DEPTH ASSUMED 
i.000 PROFILE-  6 C R I T I C A L  DEPTH ASSUMED 
i.ooo PROFILE- 7 CRITICAL DEPTH ASSUMED 
1.000 PROFILE-  8 C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  9 C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  10 C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  11 C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  12 C R I T I C A L  DEPTH ASSUME0 
1.000 PROFILE-  1 3  C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  14 C R I T I C A L  DEPTH ASSUMED 

APPENDIX B 
Hydraulic Calculations for Structure at C505 
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C506 Flow Split Table 

Note: Culvert 506 is clogged, thus it i s  not modeled 

Figure D-3 
Discharge vs Stage Curve for Flow Split at C506 

1533 1534 
Stage, in feet - Left - Right - Total 





C506 Stage vs Discharge 
Left Channel (Weir Flow) from Uneven Weir 

1534 

1533 
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 

Discharge, in cfs 

flow~plt. wbl 09-Jul-93 



CURRENT DATE: 11-11-1993 
CURRENT TIME: 11:27:27 

F I L E  DATE: 06-16-1993 
F I L E  NAME: C506 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.0 

-pppp 

SUMMARY OF CULVERT FLOWS (CFS) F I L E :  C506 

ELEV (FT)  TOTAL 
1530.24 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING I N L E T  
MATERIAL (FT)  (FT)  n TYPE 
1 CSP 1.50 1.50 .024 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

L 

1531.02 2 * t:: t ::; 4 
6 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT)  (FT)  (FT)  

1530.24 1529.04 60.01 

DATE: 06-16-1993 

6 ROADWAY I T R  
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 1 3  
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  C506 

HEAD 
ELEV(FT) 

1530.24 
1531.02 
1531.43 
1531.96 
1532.30 
1533.19 
1534.46 
1535.95 
1537.67 

C u l v e r t  

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 
2 
4 
6 
8 

10 
12 
14 
16 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 06-16-1993 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

APPENDIX B 
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1539.57 0.00 18 0 0.00 
1540.50 -0.00 2 0 0 0.04 

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

CURRENT DATE: 11-11-1993 
CURRENT TIME: 11:27:27 

FILE DATE: 06-16-1993 
FILE 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 TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( ft) ( f t )  <F4> ( f t )  ( ft) ( 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  1530.24 ft E l .  o u t l e t  i n v e r t  1529.04 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) 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 ........................ 
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 

Cul ver t  
APPENDIX B 
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CURRENT DATE: 11-11-1993 @ CURRENT TIME: 11:27:27 
F I L E  DATE: 06-16-1993 
F I L E  NAME: C506 

T A I  LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME: C506 
MAIN CHANNEL AND L T  & RT OVER BANKS F I L E  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 ( F T I F T )  0.0190 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

******* 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 

W.S.E. 
(FT)  

1529.04 
1529.18 
1529.23 
1529.27 
1529.31 
1529.34 
1529.37 
1529.40 
1529.43 
1529.45 
1529.47 

FROUDE 
NUMBER 

0.000 
0.859 
0.899 
0.927 
0.947 
0.963 
0.977 
0.989 
0.999 
1.008 
1.017 

DEPTH 
(FT)  
0.00 
0.14 
0.19 
0.23 
0.27 
0.30 
0.33 
0.36 
0.39 
0.41 
0.43 

VEL. 
(FPS) 
0.00 
1.77 
2.13 
2.40 
2.63 
2.81 
2.97 
3.12 
3.26 
3.37 
3.49 

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 PAVED 
EMBANKMENT TOP WIDTH (FT) 1 .OO 
CREST LENGTH (FT)  1 .OO 
OVERTOPPING CREST ELEVATION (FT) 1540 .00  

Cul vert 
APPENDIX B 
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0 ............................................. 
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  FIS 
ENGINEER: d t p  
DATE: 6/22/1993 
TIME: 12:10.31 

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

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

STARTING WSEL: 1533.40 
MAXIMUM WSEL: 1536.21 
STEP SIZE: 0.20 
BREADTH OF WEIR: 28.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: Foun ta in  H i l l s  N o r t h  FIS C506 
DATE: 6/22/1993 
TIME: 12:10.31 ............................................. 

POINT ELEVATION STAT I ON 
------- 
3000.00 
1020.00 
1040.00 
1060.00 
1080.00 
1100.00 
1110.00 
1120.00 
1130.00 
1140.00 
1150.00 
1155.00 

Weir 
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: 6/22/1993 
TIME:  12:10.31 ............................................. 

REFERENCE: COE CHART - UPPER CURVE 

POINT 
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

HEAD COEFFICIENT ---- ----------- 
0.00 2.5000 
0.20 2.5238 
0.40 2.5476 
0.60 2.5714 
0.80 2.5952 
1 .OO 2.6190 
1.20 2.6429 
1.40 2.6667 

............................................. 
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  
DATE: 6/22/1993 
TIME:  12:10.31 ............................................. 

Weir 

ELEVATION DISCHARGE (CFS) 
--------- --------------- 

1533.40 0.00 
1533.60 0.31 
1533.80 3.66 
1534.00 12.39 
1534.20 28.04 

APPENDIX A 
Hydraul i c  Calculations for Structure at C506 WEIR, Page 2 
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l*.***"**t*..*"**.**"*"t"."*""."""."t."***.*. 

HEC-2 WATER SURFACE PROFILES . . " 
" V e r s i o n  4.6.2; May 1 9 9 1  

9 

* 
RUN DATE 22JUN93 TIME 19:06:36 * 

9 

.""*""*..***..t*.*."*"""*"""".*ttt""""""".". 

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 95616-4687 

(916) 756-1104 

""*.*"*.**tt."*.***"""*"".t***""""""* 

HEC-2 WATER SURFACE PROFILES 

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

T 1  FLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCDt92-04 
T2  FOUNTAIN HILLS NORTH F I S  STUDY by GVSCE 
7 3  F ILE :  dtPCH506. I H 2  
T 4  
T5 T h i s  model  i s  used  t o  d e v e l o p  a r a t i n g  c u r v e  f o r  c u l v e r t  506  
T6 D i t c h  f l o w  t o  s o u t h  o f  C506 i s  d i v e r t e d  t o  C507 
77  
T8  S i n g l e  X - S e c t i o n  Run 

D i t c h  s l o p e  - .020 f t / f t  From 200 s c a l e  map 

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

2 ,020  

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

1 -1 -1 

PAGE 1 

THIS RUN EXECUTED 22JUN93 19:06:36 

WSEL FQ 

CHNIM ITRACE 

SECNO Q CWSEL DEPTH VCH CRIWS EG HL SLOPE KRATIO 

5 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

3 8  43  1 8 2 6  2 3 11 5 5 8  

M a n n i n g ' s  n :  M i n  Normal  Max 
E a r t h  .015 .022 .030  

Pavement .013  .016 .020  
D e s e r t  .040 .060 .080  

Veg Des. .070 . I 0 0  . I 6 0  

E a r t h y  
e a r t h  d e s e r t  d e s e r t  

X - S e c t i o n  1 
t h i s  s e c t i o n  needs  t o  be  i n p u t  f rom 200  s c a l e  map 

X 1 1 7 1022 1035 
GR 1542 999.99 1533.48 1000 1533 .20  1014  1532.4 1022 1531.4 1026 
GR 1535 1035  1542 1 0 5 1  

1 
22JUN93 19:06:36 PAGE 2 

PAGE 3 

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

VROB 
R-BANK ELEV 

%ME vLoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX B 

Hydraulic Calculations f o r  Structure a t  C506 HEC-2, Page 1 





T 3  Q3 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

J 2 N P R O F  I P L O T  PRFVS XSECV XSECH FN ALLDC IBW 

3 - 1 -1 

WSEL FQ 

CHNIM ITRACE 

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

%ME v L o B  v R o B  x N L  x N c H  xNR wTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWIO ENDST 

*PROF 3 

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

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 1.20 1532.60 1532.60 .OO 1532.88 .28 . 00 .OO 1532.40 
20.0 .4 19.6 .O .2 4.6 .O .O .O 1535.00 
.OO 2.18 4.26 .OO .020 ,035 .OOO .OOO 1531.40 1020.01 

.018864 0. 0. 0. 0 17 9 . 00 8.99 1029.00 

"SECNO 2.000 
2.000 1.21 1532.61 1532.60 .OO 1532.88 .27 .OO .OO 1532.40 
20.0 .4 19.5 .O . 2  4.6 .O .O .O 1535.00 
.OO 2.19 4.23 . 00 ,020 .035 .OOO ,000 1531.40 1019.97 

.018506 0. 0. 0. 0 5 0 .OO 9.03 1029.01 

"SECNO 3.000 
3.000 1.22 1532.62 1532.60 .OO 1532.88 .27 . 00 .OO 1532.40 
20.0 .5 19.5 .O .2 4.7 .O .O .o 1535.00 
.OO 2.20 4.17 .OO .020 .035 .OOO .OOO 1531.40 1019.89 

.017769 0. 0. 0. 0 5 0 .OO 9.13 1029.03 

"SECNO 4.000 
4.000 1.29 1532.69 1532.59 .OO 1532.89 .20 . 00 .01 1532.40 
20.0 .9 19.1 .O .4 5.2 .O .O .O 1535.00 
.OO 2.24 3.68 .OO .020 .035 .OOO ,000 1531.40 1019.17 

.012437 0. 0. 0. 5 5 0 .OO 10.04 1029.21 

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

%ME v L o B  9:; v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

'SECNO 6.000 
6.000 1.31 1532.71 1532.60 .OO 1532.90 .I9 .OO .OO 1532.40 
20.0 1.0 19.0 .O .5 5.3 .O .O .o 1535.00 
.OO 2.24 3.56 .OO .020 .035 .OOO .OOO 1531.40 1018.98 

.011359 0. 0. 0. 0 11 0 .OO 10.28 1029.26 

T 3  44 
J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

5 ' .020 

J Z N P R O F  I P L O T  PRFVS XSECV XSECH F N  ALLDC I B W  

4 -1 -1 

WSEL FQ 

CHNIM I T R A C E  

Channel 
APPENDIX B 
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PAGE 7 

PAGE 8 

PAGE 9 

HEC-2, Page 3 



PAGE 10 

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

%ME  LOB 9% v R o B  x N L  x N c H  xNR wTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I O C  ICONT CORAR TOPWID ENOST 

"PROF 4 

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

CCHV- .I00 CEHV- .300 
;ZECNO 1.000 
2096 WSEL NOT GIVEN. AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 1.55 1532.95 1532.95 .OO 1533.28 .33 . 00 .OO 1532.40 
40.0 5.8 34.2 .O 1.5 7.2 .O .O .O 1535.00 
.OO 3.84 4.74 .OO .020 .035 .OOO .OOO 1531.40 1016.49 

.a15026 0. 0. 0. 0 17 8 .OO 13.39 1029.88 

"SECNO 3.000 
3.000 1.59 1532.99 1532.95 .OO 1533.29 .30 .OO .OO 1532.40 
40.0 6.3 33.7 .O 1.7 7.4 .O .O .O 1535.00 
.OO 3.75 4.54 .OO .020 .035 .OOO .OOO 1531.40 1016.21 

.013404 0. 0. 0. 0 5 0 .oo 13.73 1029.95 

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

&ME v L o B  3% vRoB x N L  xNcH xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

T 3  95 

J1 ICHECK I N Q  N l N V  I D I R  STRT METRIC H V I N S  Q 

6 .020 

J Z N P R O F  I P L O T  PRFVS XSECV XSECH FN ALLDC IBW 

5 -1 - 1 

PAGE 11 

PAGE 12 

WSEL FQ 

CHNIM ITRACE 

PAGE 13 

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

&ME v L o B  v R o B  x N L  x N c H  xNR wTN E M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I O C  ICONT CORAR TOPWID ENOST 

*PROF 5 

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

CCHV- .I00 CEHV- .300 
'SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 1.80 1533.20 1533.20 

Channel 
APPENDIX B 
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"SECNO 3.000 
3.000 1.81 1533.21 1533.20 .OO 1533.57 .36 .OO .OO 1532.40 
60.0 14.7 45.3 .O 3.2 9.3 .O .O .o 1535.00 
.OO 4.55 4.87 -00 .020 .035 .OOO .OOO 1531.40 1013.74 

.012579 0. 0. 0. 0 5 0 .OO 16.77 1030.51 

"SECNO 4.000 
4.000 1.82 1533.22 1533.20 .OO 1533.57 .35 . 00 .OO 1532.40 
60.0 15.0 45.0 .O 3.3 9.4 .O .O .O 1535.00 
.OO 4.53 4.81 .OO .020 .035 .OOO .OOO 1531.40 1013.33 

.012167 0. 0. 0. 0 5 0 .OO 17.20 1030.53 

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

?,ME VLOB 9 VROB XNL XNCH XNR WTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOFWID ENDST 

T3 Q6 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

7 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

6 - 1 - 1 

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

? IME v LOB 95; v R o B  x N L  x N c n  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I O C  ICONT CORAR TOPWID ENDST 

*PROF 6 

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

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 2.02 1533.42 1533.42 

"SECNO 3.000 
3.000 2.08 1533.48 1533.42 
80.0 30.2 49.8 .O 
.OO 4.23 4.29 .OO 

"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 14 

PAGE 15 

WSEL FQ 

CHNIM ITRACE 

PAGE 16 

Channel 
APPENDIX B 

Hydraul i c Calculations f o r  Structure a t  C506 HEC-2. Page 5 



PAGE 17 

T 3  

J1 ICHECK 

52 NPROF 

7 

DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
VLOB $5; VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

PAGE 18 

Q7 

INQ NINV I D I R  STRT METRIC HVINS Q 

8 ,020 

IPLOT PRFVS XSECV XSECH FN ALLDC IBW 

-1 -1 

WSEL FQ 

CHNIM ITRACE 

PAGE 19 

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

TIME vLoB  vcn vRoB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPWID ENDST 

*PROF 7 

CRIT ICAL  DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT GIVEN, AVG OF MAX. M IN  USE0 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 2.16 1533.56 1533.56 .OO 1533.89 .34 .OO .OO 1532.40 
100.0 42.4 57.6 .O 9.1 12.4 .O .O .O 1535.00 

.OD 4.68 4.63 .OO .020 .035 .OOO .OOO 1531.40 1000.00 
.008817 0. 0. 0. 0 17 7 .OO 31.39 1031.39 

"SECNO 3.000 
3.000 2.16 1533.56 1533.52 .OO 1533.90 .33 . 00 .OO 1532.40 
100.0 42.7 57.3 .O 9.2 12.5 .O .O .O 1535.00 

.OO 4.65 4.59 . 00 .020 .035 ,000 .DO0 1531.40 1000.00 
.008632 0. 0. 0. 0 5 0 .OO 31.40 1031.40 

SECNO DEPTH CWSEL CRIWS WSFLK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH qROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME vLoB  vcti vRoB xNI. xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

T 3  Qe 
J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

Channel 
APPENDIX B 

Hydraulic Calculations for Structure at C506 
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"SECNO 2.000 
2.000 2.59 1533.99 1533.96 .OO 1534.50 .52 .OO .OO 1532.40 
200.0 115.7 84.3 .O 18.6 16.7 .O .O .O 1535.00 

.OO 6.23 5.04 .OO .020 .035 . 000 .ooo 1531.40 1000.00 
.008156 0. 0. 0. 0 6 0 .OO 32.47 1032.47 

"SECNO 3.000 
3.000 2.59 1533.99 1533.96 .OO 1534.51 .51 .OO .OO 1532.40 
200.0 115.9 84.1 .O 18.6 16.8 .O .O .O 1535.00 

.OO 6.22 5.02 .OO .020 .035 . 000 .ooo 1531.40 1000.00 
.008079 0. 0. 0. 0 6 0 .OO 32.48 1032.48 

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

%ME v L o B  9:; v R o s  x N L  x N c H  xNR w T N  E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENOST 

73 QlO 

J 1  ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

11 .020 

J 2 N P R O F  I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

10 -1 - 1 

WSEL FQ 

CHNIM I T R A C E  

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VO L TWA R-BANK ELEV 

%ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

"PROF10 

C R I T I C A L  DEPTH TO B E  CALCULATED A T  A L L  CROSS SECTIONS 

PAGE 26 

PAGE 27 

PAGE 28 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
2096 WSEL NOT G I V E N ,  AVG OF MAX, 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 2.87 1534.27 
300.0 189.2 110.8 

.OO 7.62 5.60 

M I N  USED 

1534.27 
.o 

.oo 
0. 

"SECNO 2.000 
2.000 2.91 1534.31 1534.28 .OO 1535.03 .72 . 00 .OO 1532.40 
300.0 190.5 109.5 .O 25.5 20.2 .O .O .O 1535.00 

.OO 7.46 5.43 .OO .020 .035 .OOO ,000 1531 -40 1000.00 
.008140 0. 0. 0. 0 5 0 -00 33.26 1033.26 

Channel 
APPENDIX B 

Hydraulic Calculations f o r  Structure a t  C506 HEC-2. Page 8 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QROB ACH AROB VOL TWA 9:: v R o a  

ALOB 
%ME 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

PAGE 29 

T 3  Qll 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q WSEL FQ 

12 .020 

J 2 N P R O F  I P L O T  PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

11 -1  - 1 

PAGE 30 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB 9:: QROB ALOB 

T I M E  
ACH 

VLOB VROB XN L XNCH 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  

PAGE 31 

HV H L  OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN E L M I N  SSTA 
ICONT CORAR TOPWID ENDST 

*PROF11 

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

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 3.18 1534.58 1534.58 .OO 1535.48 .90 . 00 .DO 1532.40 
400.0 266.2 133.8 .O 31.6 23.4 .O . O  . O  1535.00 

.OO 8.42 5.73 . 00 .020 .035 .OOO .OOO 1531.40 1000.00 
.008068 0. 0. 0. 0 14 5 .OO 33.95 1033.95 

"SECNO 5.000 
5.000 
400.0 . 00 

.005652 

SECNO 

9 I M E  
SLOPE 

DEPTH CWSEL CRIWS 
QLOB QROB 
VLOB 3:: VROB 
XLOBL XLCH XLOBR 

WSELK 
ALOB 
XNL 
I T R I A L  

EG 
ACH 
XNCH 
I DC 

HV 
AROB 
XNR 
I CONT 

.OO .01 1532.40 
.o .o 1535.00 

.ooo 1531.40 1000.00 
.OO 34.43 1034.43 

H L  OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN E L M I N  SSTA 
CORAR TOPWID ENDST 

PAGE 32 

"SECNO 6.000 
6.000 3.38 1534.78 1534.60 .OO 1535.51 .73 . 00 .OO 1532.40 
400.0 272.2 . 127.8 .O 35.9 25.7 .O .O .O 1535.00 

.OO 7.58 4.96 . 00 .020 .035 .OOO .OOO 1531.40 1000.00 
.005618 0.  0. 0 .  0 12 0 .oo 34.44 1034.44 

Channel 
APPENDIX B 

Hydraulic Calculat ions f o r  Structure a t  C506 
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T3 412 

J1 ICHECK I N Q  N I N V  I D l R  STRT METRIC H V I N S  Q 

13 .020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

12 -1 -1 

WSEL FQ 

CHNIM I T R A C E  

PAGE 34 

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

%ME v L o B  QCH v c H  v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

*PROF12 

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

CCHV- .I00 CEHV- .300 
'SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 3.48 1534.88 1534.88 .OO 1535.91 1.02 .OO .OO 1532.40 
500.0 343.7 156.3 .O 38.3 27.1 .O .O .O 1535.00 

.OO 8.98 5.77 . 00 .020 .035 .OOO .OOO 1531.40 1000.00 
.007290 0. 0. 0. 0 14 4 .OO 34.71 1034.71 

"SECNO 4.000 
4.000 3.50 1534.90 1534.88 .OO 1535.91 1.01 .OO .OO 1532.40 
500.0 343.9 156.1 .O 38.5 27.2 .O .O .O 1535.00 

.OO 8.94 5.73 .OD .020 .035 .OOO .OOO 1531.40 1000.00 
,007177 0. 0. 0. 0 5 0 .OO 34.73 1034.73 

"SECNO 5.000 
5.000 3.51 1534.91 1534.89 .OO 1535.91 1.01 .OO .OO 1532.40 
500.0 344.1 155.9 .O 38.6 27.3 .O .O .O 1535.00 

.OO 8.91 5.71 .OO .020 .035 .OOO .OOO 1531.40 1000.00 
.007096 0. 0. 0. 0 5 0 .OO 34.75 1034.75 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

'?IME v L o B  v c H  v R o B  x N L  xNcH xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

T3 913 

J1 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

14 ,020 

52 NPROF I P L O T  PRFVS XSECV XSECH F N  ALLDC IBW 

13 - 1 -1 

PAGE 35 

PAGE 36 

WSEL FQ 

CHNIM ITRACE 

PAGE 37 

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

T I M E  v L o B  v R o B  x N L  x N c H  xNR wTN E L M I N  s s T A  
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

"PROF13 

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

CCHV- .I00 CEHV- .300 

Channel 
APPENDIX B 

Hydraulic Calculat ions f o r  Structure a t  C506 HEC-2. Page 10 



"SECNO 1.000 
2096 WSEL NOT GIVEN.  AVG OF M A X .  M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 3.77 1535.17 1535.17 . O O  1536.29 1.12 . 00 . O O  1532.40 
600.0 418.2 181.8 . O  44.6 30.8 . O  . O  .o 1535.00 

. O O  9.38 5.90 .02 .020 .035 .055 .OD0 1531.40 1000.00 
.006626 0.  0. 0 .  0 19 4 . O O  35.39 1035.39 

'SECNO 2.000 
2.000 3.83 1535.23 1535.18 . O O  1536.29 1.07 . O O  . O O  1532.40 
600.0 418.7 181.3 . O  45.7 31.5 . 1  . O  .o 1535.00 

.OO 9.17 5.76 .02 .020 .035 .055 .OOO 1531 -40 1000.00 
.006156 0.  0 .  0. 0 5 0 . O O  35.50 1035.50 

'SECNO 3.000 
3.000 3.83 1535.23 1535.16 . O O  1536.29 1.06 .OO . O O  1532.40 
600.0 418.8 181.2 .O 45.8 31.5 . I  . O  . O  1535.00 . 00 9.14 5.75 .02 .020 ,035 .055 . O O O  1531.40 1000.00 

.006090 0. 0 .  0. 0 5 0 .OO 35.52 1035.52 

'SECNO 5.000 
5.000 3.98 1535.38 1535.15 . O O  1536.31 .93 . O O  .01 1532.40 
600.0 420.1 179.8 . I  49.2 33.5 .2  . O  . O  1535.00 

.OO 8.54 5.36 .59 .020 .035 .055 .OOO 1531.40 1000.00 
.004888 0. 0 .  0. 4 5 0 . O O  35.87 1035.87 

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

%ME V LOB 9 VROB XNL XNCH XNR WTN E L M I N  SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

'SECNO 6.000 
6.000 3.99 1535.39 1535.17 . O O  1536.31 .92 . 00 . O O  1532.40 
600.0 420.2 179.7 . I  49.3 33.6 . 2  . O  . O  1535.00 

.OO 8 .52 5.35 .59 ,020 .035 ,055 .OOO 1531.40 1000.00 
.004857 0. 0 .  0. 0 11 0 . O O  35.88 1035.88 

T3 914 

51 ICHECK I N Q  N I N V  I D I R  STRT METRIC H V I N S  Q 

15 .020 

5 2 N P R O F  I P L O T  PRFVS XSECV XSECH FN ALLDC IBW 

14 -1 -1 

PAGE 38 

PAGE 39 

WSEL FQ 

CHNIM I T R A C E  

PAGE 40 

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

~ I M E  VLOB 9:: VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

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

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
2096 WSEL NOT GIVEN,  AVG OF MAX, M I N  USED 
3720 C R I T I C A L  DEPTH ASSUMED 

1.000 4.01 1535.41 1535.41 . O O  1536.64 
700.0 490.4 209.5 . I  49.9 33.9 . 00 9.84 6.17 .71 .020 .035 

,006384 0. 0 .  0. 0 19 

'SECNO 2.000 
2.000 4.07 1535.47 1535.42 . O O  1536.65 1.18 
700.0 490.9 209.0 .2 51.0 34.6 . 2  

.OO 9.63 6.04 .74 .020 .035 .055 
.005950 0. 0. 0. 0 5 0 

"SECNO 4.000 

Channel 
APPENDIX B 

Hydraulic Calculat ions f o r  S t r u c t u r e  a t  C506 HEC-2, Page 11 



SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

%ME 9 9 VRO8 X N L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

"SECNO 6.000 
6.000 4 .24  1535.64 1535.41 .OO 1536.67 1.02 .OO .OO 1532.40 
700.0 492.2 207.5 .4  54.8 36.9 .5  .O .O 1535.00 . 00 8.97 5.63 .82 .020 .035 .055 .OOO 1531.40 1000.00 

.004744 0. 0 .  0. 0 1 1  0 .OO 36.46 1036.45 

PAGE 41 

PAGE 42 

THIS RUN EXECUTED 22JUN93 19:06:39 
w.*..*****."."."*w*""*...""*"*t"""... 

HEC-2 WATER SURFACE PROFILES 

Vers ion  4.6.2;  May 1991 
*****"***********.*"*"""*~*"."""-"""a 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S l  

SUFmARY PRINTOUT 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10'KS KRATIO 

1 
22JUN93 19:06:36 

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10*KS KRATIO 

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 

HEC-2, Page 12 



1 
2 2 J U N 9 3  1 9 : 0 6 : 3 6  

SECNO Q CWSEL DEPTH VCH CRIWS EG H L 10'KS KRATIO 

S U W R Y  OF ERRORS AND S P E C I A L  NOTES 

PAGE 44 

PAGE 45 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

Channel 

PROFILE-  
PROFILE-  
P R O F I I  F- . . . - . - - - 
PROFI  LE- 
PROFI  LE- 
PROFI  LE- 
PROFI  LE- 
PROFI  LE- 
PROFILE-  
PROFI  LE- 
PROFI  LE- 
PROFILE-  

C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C 2 I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  

DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 

ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 

ASSUMED 

APPENDIX B 
Hydraulic Calculations f o r  Structure a t  C506 HEC-2, Page 13 



C508 Flow Split Table 

Figure D-4 
Discharge vs Stage Curve for Flow Split at C508 

250 

0 
1524 1525 1526 1527 1528 1529 1530 

Stage, in feet - Left - Right - Total 







C508 Stage vs Discharge 
Left Channel (Ditch Flow) from HEC-2 
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Refer to Appendix A for 
supporting calculations 



C512 Flow Split Table Figure D-5 

Stage 
Discharge vs Stage Curve for Flow Split at C5l2 (Stock Tank) Discharge, in cfs 

Left 1 Right I 

1531.5 1532 1532.5 1533 
Stage, in feet 

- Left - Right - Total 



C512 Stage vs Discharge 
Left Channel (Weir Flow) 

153 1 .O 

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 

150 200 250 
Discharge, in cfs 



Refer to Appendix A for 
supporting calculations 



C523 Flow Split Table 

Figure D-6 
Discharge vs Stage Curve for Flow Split at C523 

0 
1650 1651 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 

Stage, in feet - Left - Right - Total 



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 

flowsplt. wb 1 17-Nov-93 



C523 Stage vs Discharge 
Left Channel (Culvert Flow) from HY8 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 
Discharge, in cfs 



C523 Stage vs Discharge 
Right Channel (Ditch Flow) from KEC-2 

0 50 100 150 200 250 300 350 400 
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. . .  . . . .  . . .  . . . .  1661 - : : . : . . . .  . . .  . . . .  . . . .  . . .  . . . .  . . . . . .  . . . . . . .  . . .  . . .  . . . . . . . . 

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

flowsplt. wb 1 09-Jul-93 

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

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

. , . .  

- 

- 
- 

1658 

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

. . , .  

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

-. 

. . . .  

-. 
. . . . . . -. ......-.... ". 
! . . .  - 

I 1 I I 

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

. . 

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

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

.- .- 

. . . .  

. . , .  

. . . , . . ..i 3. i.. 

. , . .  . . - . . , .  . . . . , , . .  .- .- -. . , . .  
I I I 

I I I I  

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

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

. . - . . . . 
A 

- 
. . 
. . - . . . . 

- 
I I I ~  

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

. . 

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

-. -. . . , .  

. . . .  

. . , .  
. . .+.. 

. . . . 
. . .- 

. . , .  - 
-. .- . . , .  
I I I I  

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

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

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

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

. . 

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

-. -. 

. . .  . . .  

. . . , . .  .- 

. . :... .i ..+. 

. . -. - 

. . -. - 
I I I 

1 1 1  

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

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

.- 

. . . .  

. . 

. . . . " 

. . 
... " 

. . .- 

. . - .- . . 
I I I I  

I  I  

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

, . . . 

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

, . .  
- 

. . .  

. , . 

. . . . 

. . " 

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

I I I I  
I l l  

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

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

-. -. 
. . , .  
. . 

. . : ; :.. 
. . 

-. 
. . 
. . ,  

I I I ~  
. . 

I l l  



Refer to Appendix A for * supporting calculations 



C543 Flow Split Table 

Figure D-7 
Discharge vs Stage Curve for Flow Split at C543 

- Left - Right - Total 

flowsplt. wb 1 



C543 HEC-2 Results 
Discharge vs Stage Curve for Flow Split at C543 

1714 
0 50 100 150 200 250 300 350 400 450 500 550 600 

Discharge, in cfs 

- Left -- Right a 
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HEC-2 WATER SURFACE PROFILES 

" 
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* 
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PAGE 1 

THIS RUN EXECUTED 290CT93 15:25:47 
..................................... 

HEC-2 WATER SURFACE PROFILES 

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

T I  F l o w  s p l i t  a t  C543 l e f t  c h a n n e l  (G lenbrook  B l v d . )  
T2  F o u n t a i n  H l l l s  N o r t h  F I S  
T3 Q - 5 0  C543L.IH2. 2 9  O c t  9 3  trl 

J 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q 

2 .025 

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

1 

5 3  VARIABLE CODES FOR SUMMARY PRINTOUT 

3 8  43  1 2 3 4 8 

WSEL FQ 

1718.0 

CHNIM ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB QCH QROB ALOB ACH AROB VOL 

?IME vLoB vcn vRoB xNL xNcH xNR wTN 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR 

"PROF I 

CCHV- ,100  CEHV- ,300 
*SECNO 1.000 
3720  CRITICAL DEPTH ASSUMED 

1.000 .64  1716.24 1716.24 1718 .00  1716.38 . I 4  - 0 0  
5 0 . 0  .O 49 .8  .2  .O 16 .5  . 3  .O 

.OO .OO 3.02 . 6 1  ,000 .024  .070 .OOO 
.013978 0. 0 .  0.  0 1 4  0 .OO 

T I  F l o w  s p l i t  a t  C543 l e f t  c h a n n e l  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  

PAGE 2 

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

PAGE 3 

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl i t  at C543 Left  HEC-2, Page 1 



1 3  Q-100 C543L.IH2. 29  Oct  93 tr l 

51 ICHECK I N 4  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

3 .025 1718.0 

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

2 

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

%ME vLoB vcn vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .80 1716.40 1716.40 1718.00 1716.62 .22 .OO .OO 1716.30 
100.0 .O 99 .4  .6 .1 26.5 .7 .O .O 1716.00 

.OO .02 3.75 - 7 7  .070 ,024 .070 .OOO 1715.60 1076.05 
.011476 0. 0. 0.  0 26 0 .OO 67.55 1143.59 

T I  F low s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q-150 C543L.IH2. 29 Oct  93 t r l  

5 1  ICHECK I N 9  NINV IDIR STRT METRIC HVINS Q WSEL FQ 

4 ,025 1718.0 

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

3 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VO L TWA R-BANK ELEV 

TIME vLoB vcn  vRoB xNL xNcn xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST 

PAGE 4 

PAGE 5 

PAGE 6 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .93 1716.53 1716.53 1718.00 1716.81 .28 
150.0 .2 148.6 1.1 . 4  34.8 1.3 

.OO - 5 1  4.27 .89 .070 .024 .070 
.010366 0 .  0. 0 .  0 22  0 

T I  F low s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a f n  H i l l s  N o r t h  F I S  
1 3  9-200 C543L.IHZ. 29  Oct  93 trl 

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

5 .025 1718.0 

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

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl i t  a t  C543 Left 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

?IME vLoB vcH vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 4 

CCHV- . l o 0  CEHV- .300 

3720 CRITICAL DEPTH ASSUMED 
1.000 1.05 1716.65 1716.65 1718.00 1716.99 .34 . O O  .OO 1716.30 
200.0 .6 197.5 1.9 1 . 0  42.2 1.9 .O .O 1716.00 

.OO .65 4 .68  .98 .070 .024 .070 .OOO 1715.60 1072.13 
.009673 0. 0. 0. 0 18  0 .OO 73.72 1145.85 

T I  F low s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
73 9-250 C543L.IH2. 29 Oct  93 t r l  

5 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

6 ,025 1718.0 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

5 

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

qCH VROB %ME VLOB VCH XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.16 1716.76 1716.76 1718.00 1717.14 
250.0 1.3 246.0 2 . 8  1.7 49.3 

.OO .76 4.99 1.05 .070 .024 
.008927 0. 0.  0. 0 1 1  

T I  F low s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 0-300 C543L.IH2. 29 Oct  93 tr l 

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

7 .025 1718.0 

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

6 

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

Channel 
APPENDIX A 

Hydraulic Calculat ions f o r  Flow S p l i t  a t  C543 L e f t  

PAGE 9 

PAGE 10 

PAGE 1 1  

PAGE 12 

HEC-2, Page 3 



TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.26 1716.86 1716.86 1718.00 1717.29 .43 .OO .OO 1716.30 
300.0 2 .1  294.2 3.7 2.4 55.2 3 .3  .O .O 1716.00 

.OO .85 5.33 1.13 .070 .024 .070 .OOO 1715.60 1068.86 
.008751 0. 0. 0. 0 1 1  0 .OO 78.87 1147.73 

"SECNO 1.200 
1.200 1.27 1716.87 1716.86 .OO 1717.29 .43 .OO .OO 1716.30 
300.0 2 . 1  294.1  3.8 2 . 5  55.6 3.4 .O .O 1716.00 

.OO .84 5.29 1.12 .070 .024 .070 .OOO 1715.60 1068.77 
.008553 0. 0.  0. 0 5 0 .OO 79.02 1147.78 

T I  Flow s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-350 C543L.IHZ. 29 Oct 93 trl 

J 1  ICHECK INQ NINV I D I R  STRT 

8 .025 

52 NPROF IPLOT PRFVS XSECV XSECH 

7 

METRIC 

FN 

HVINS Q 

ALLDC IBW 

WSEL 

1718.0 

CHNIM 

FQ 

ITRACE 

PAGE 13 

PAGE 14 

SECNO DEPTH CWSEL CRIWS WSELK 
QLOB QROB ALOE 

TIME vLoB 9:; vRoB xNL 
SLOPE XLOBL XLCH XLOBR ITRIAL 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.36 1716.96 1716.96 1718.00 
350.0 3 .1  342.0  4.9 3.4 . 00 .92 5.57 1.18 .070 

.008273 0. 0.  0. 0 

"SECNO 1.200 
1.200 1.36 1716.96 1716.95 .OO 
350.0 3 .1  342.0  4.9 3.4 

.OO .92 5.55 1.17 .070 
.008200 0 .  0.  0. 0 

EG 
ACH 
XNCH 

HV H L 
AROB VOL 
XNR WTN 
ICONT CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

T I  F low s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-400 C543L.IH2. 29 Oct  93 t r l  

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

9 .025 1718.0 

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

8 

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

?IME vLoB ? vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL ' XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

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

Channel 
APPENDIX A 

Hydraul i c Calculations f o r  Flow Spl it a t  C543 Le f t  
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3720 CRITICAL DEPTH ASSUMED 
1.000 1.44 1717.04 1717.04 1718.00 1717.56 
400.0 4.3 389.7 6 . 1  4 .3  66.8 

- 0 0  .99 5.84 1.24 .070 .024 

"SECNO 1 .ZOO 
1.200 1.45 1717.05 1717.05 .OO 1717.56 
400.0 4.3 389.6 6 . 1  4 .4  67.1 

.OO .99 5.80 1.23 .070 .024 
.007999 0. 0.  0. 0 5 

T I  Flow s p l i t  a t  C543 l e f t  channel  (Cavern D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q-450 C543L.IH2. 29 Oct  93 t r l  

J 1  ICHECK INQ NINV I D I R  STRT METRIC 

10 .025 

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

15 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QCH QROB ALOE ACH 

%ME vLoB vcti vRoB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

"PROF 9 

CCHV- ,100 CEHV- .300 
OSECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 1.53 1717.13 1717.13 1718.00 1717.68 
450.0 5.7 436.9 7 . 4  5.4 72.2 . 00 1.05 6.05 1.28 .070 .024 

.007887 0. 0.  0. 0 14 

PAGE 17 

PAGE 18 

HVINS Q WSEL FQ 

1718.0 

ALLDC IBW CHNIM ITRACE 

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

"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 5.8 .O .O 1716.00 

. 00 1.05 6.03 1.28 .070 .024 .070 .OOO 1715.60 1064.54 
.007805 0 .  0 .  0 .  0 5 0 .OO 85.67 1150.21 

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

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

PAGE 19 

THIS RUN EXECUTED 290CT93 15:25:51 

NOTE- ASTERISK (")  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUmARY OF ERRORS LIST 

50 C543L.IH2. 29  Oct 9 

S W R Y  PRINTOUT 

SECNO Q CWSEL CRIWS EG TOPWIO DEPTH IO*KS VCH 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Split at C543 Left HEC-2, Page 5 



S U W R Y  OF ERRORS AND S P E C I A L  NOTES 

CAUTION SECNO- - 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

Channel 

PROFILE-  
PROFILE-  
PROFI  LE- 
PROFILE-  
P R O F I L E -  . . . . . . - - 
PROFI  LE- 
PROFILE-  
PROFI  LE- 
PROFILE-  

APPENDIX A 
Hydraul i c Cal cul a t i  ons f o r  Flow Spl it a t  C543 Lef t  

PAGE 2 0  

C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  

DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 

ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 

HEC-2, Page 6 



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

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

* 

V e r s i o n  4.6.2: May 1991 " 
' 
' 

RUN DATE 04NOV93 TIME 12:00:39 * 

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 

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

V e r s i o n  4.6.2: May 1991 
"."**"****...t.****"*"""..***l***t 

T I  F low s p l i t  a t  C543 r l g h t  channel  (Oxford Wash) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q - 50 C543R.IH2. 29 Oct  93 trl 

J 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS 

2 ,031 

5 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 

1 

53 VARIABLE CODES FOR S U W R Y  PRINTOUT 

38 43 1 2 3 4 

SFCNO DEPTH CWSEL CRIWS WSELK EG HV ... 
QLOB QCH-- ~ R O B  ALOB ACH AROB 

%ME vLoB vcn vRoB xNL xNcH xNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

" 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

PAGE 1 

THIS RUN EXECUTED 04NOV93 12:00:39 

WSEL 

1718.0 

CHNIM 

FQ 

ITRACE 

PAGE 2 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

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

1.000 .79 1714.29 .OO 1718.00 1714.49 . I 9  . 00 . O O  1714.00 
50.0 .3 49.7 .O . 3  14.0 .O .O .O 1716.00 

.OO .96 3.55 .OO .075 ,050 .OOO .OOO 1713.50 1212.81 
.030992 0. 0. 0. 0 0 8 .OO 27.23 1240.04 

'SECNO 1.100 
1.100 .80 1714.30 .OO .OO 1714.49 . I 9  . 00 .OO 1714.00 

50.0 .3  49.7 .O . 3  14.1 .O .O .O 1716.00 
.OO .96 3.53 .OO .075 .050 .OOO .OOO 1713.50 1212.79 

.030462 0. 0. 0. 0 0 0 .OO 27.27 1240.06 

T I  F low s p l i t  a t  C543 r i g h t  channel  (Oxford Wash) 
7 2  F o u n t a i n  H I l l s  N o r t h  F I S  
T3 9-100 C543R.IH2. 29 Oct  93 trl 

Channel 
APPENDIX A 

Hydraul i c Calculations f o r  Flow Spl it a t  C543 Right 

PAGE 3 
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J 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVlNS Q WSEL F q  

3 .031 1718.0 

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

2 

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

&ME VLOB VCH VROB XN L XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 2 

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

1.000 1.09 1714.59 .OO 1718.00 1714.90 .31  .OO .OO 1714.00 
100.0 2.0 98.0 .O 1.3 21 .8  .O .O .O 1716.00 

.OO 1.53 4.51 .OO .075 .050 .OOO .OOO 1713.50 1210.58 
.030938 0. 0 .  0. 0 0 7 .OO 31.54 1242.12 

'SECNO 1.200 
1.200 1.10 1714.60 .OO .OO 1714.91 .30 .OO .OO 1714.00 
100.0 2.0 98.0 .O 1.3 22.0 .O .O .O 1716.00 

.OO 1.52 4.45 .OO .075 .050 .OOO .OOO 1713.50 1210.52 
.029897 0. 0 .  0. 0 0 0 .OO 31.66 1242.18 

T I  Flow s p l i t  a t  C543 r i g h t  channel  (Oxford Wash) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-150 C543R.IH2. 29 Oct  93 t r l  

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

4 .031 1718.0 

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

3 

SECNO DEPTH CWSEL CRlWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA A-BANK ELEV 

?IME vLoB vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 3 

CCHV- . I 0 0  CEHV- .300 

"SECNO 1.100 
1.100 1.33 1714.83 .OO . O O  1715.22 .40 .OO .OO 1714.00 
150.0 4.9 145.1 .O 2.6 28.4 . O  .O .O 1716.00 

.OO 1.90 5.12 .OO .075 .050 . 000 .OOO 1713.50 1208.81 
.030347 0. 0 .  0. 0 0 0 .OO 34.97 1243.78 

'SECNO 1.200 
1.200 1.34 1714.84 .OO .OO 1715.23 .39 .OO .OO 1714.00 
150.0 4.9 145.1 .O 2.6 28.5 .O .O .O 1716.00 

.OO 1.89 5 .08  .OO .075 .050 .OOO .OOO 1713.50 1208.77 
.029779 0. 0 .  0. 0 0 0 .OO 35.05 1243.82 

T I  F low s p l i t  a t  C543 r i g h t  channel  (Oxford  Wash) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-200 C543R.IH2. 29  Oct  93 trl 

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

5 .031 1718.0 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

4 

Channel 
APPENDIX A 

Hydraul i c C a l c u l a t i o n s  f o r  Flow Spl it a t  C543 Right 
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PAGE 6 

PAGE 7 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS p.i$ pEy 
QLOB QcH QROB ALOB ACH AROB VOL TWA 

TIME vLoB v c n  vRoB xNL xNcH xNR wTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 4 

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

1.000 1.51 1715.01 1714.98 1718.00 1715.49 .48 .OO .OO 1714.00 
200.0 8.5 191.5 .O 3.9 33.9 .O .O .O 1716.00 

.OO 2.20 5 .64  .OO .075 .050 .OOO ,000 1713.50 1207.39 
.030892 0. 0 .  0. 0 17 0 .OO 37.71 1245.10 

T I  F low s p l i t  a t  C543 r i g h t  channel  (Oxford  Wash) 
T2 F o u n t a i n  H f l l s  N o r t h  F I S  
73  Q-250 C543R.IH2. 29  Oct  93 tr l 

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

6 .031 1718.0 

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

5 

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

TIME vLoB 9:; vRoe xN L xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 5 

CCHV- . l o 0  CEHV- .300 
"SECNO 1.000 

1.000 1.68 1715.18 1715.16 1718.00 1715.73 .55 .OO .OO 1714.00 
250.0 12.9 237.1  .O 5.3 39 .1  .O .O . O  1716.00 

.OO 2.44 6.06 . 00 .075 ,050 .OOO .OD0 1713.50 1206.12 
.030970 0. 0 .  0. 0 18  0 .OO 40.17 1246.29 

T1 F low s p l i t  a t  C543 r t g h t  channel  (Oxford  Wash) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 0-300 C543R.IH2. 29  Oct 93 t r l  

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

7 .031 1718.0 

5 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

6 

SECNO DEPTH ' C W S E L  CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB 9:; QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME vLoB vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl i t  a t  C543 Right 
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CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 

1.000 1.84 1715.34 1715.32 1718.00 1715.94 .60 . 0! .OO 1714.00 
300.0 17.9 282.1 .O 6 . 8  44.2 .O . O  1716.00 . 00 2.64 6.38 .OO .075 .050 .OOO ,000 1713.50 1204.92 

.030551 0. 0. 0. 0 18  0 .OO 42.49 1247.41 

'SECNO 1.200 
1.200 1.86 1715.36 1715.32 .OO 1715.95 .59 .OO .OO 1714.00 
300.0 18.0 282.0 .O 6.9 44.5 .O .O . O  1716.00 

. 00 2.63 6.33 .OO .07 5 .050 .OOO .OOO 1713.50 1204.85 
.029918 0. 0. 0. 0 5 0 .OO 42.63 1247.47 

T I  F low s p l i t  a t  C543 r i g h t  channel  (Oxford  Wash) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-400 C543R.IH2. 29  Oct  93 trl 

5 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

8 .031 1718.0 

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

7 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

?IME vLoB vcH vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 7 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 2 .11  1715.61 
400.0 29.2 370.8 

.OO 3.00 6.98 
.030860 0. 0 .  

PAGE 13 

PAGE 14 

"SECNO 1.100 
3720 CRITICAL DEPTH ASSUMED 

1.100 2.12 1715.62 1715.61 .OO 1716.33 .7 1 .OO .OO 1714.00 
400.0 29.2 370.8 .O 9.8 53.3 .O .O .O 1716.00 

.OO 2 .99  6.96 .OO .075 .050 .OOO .OOO 1713.50 1202.89 
.030674 0. 0 .  0. 0 5 0 .OO 46.41 1249.30 

T1 Flow s p l i t  a t  C543 r i g h t  channel  (Oxford  Wash) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-500 C543R.IH2. 29 Oct  93 t r l  

5 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

9 .031 1718.0 

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

8 

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

?IME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 8 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.36 1715.86 1715.86 1718.00 1716.65 .80 .OO .OO 1714.00 
500.0 42.2 457.8 .O 12.9 61.7 .O .O .O 1716.00 

- 0 0  3.27 7 .42  .OO .075 .050 .OOO .OOO 1713.50 1201.08 
.030512 0. 0.  0. 0 11 0 .OO 49.90 1250.99 

Channel 
APPENDIX A 

Hydraul i c C a l c u l a t i o n s  f o r  Flow S p l  it a t  C543 Right 
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"SECNO 1.100 
1.100 2.38 1715.88 1715.87 - 0 0  1716.66 .78 - 0 0  .OO 1714.00 
500.0 42.6 457.4 .O 13.1 62.3 .O .O .O 1716.00 

.OO 3.25 7.35 .OO .075 .050 .DO0 .OOO 1713.50 1200.97 
.029695 0. 0 .  0 .  0 5 0 .OO 50.12 1251.09 

"SECNO 1.200 
1.200 2.39 1715.89 1715.86 .OO 1716.66 .77 .OO .OO 1714.00 
500.0 42.8 457.2 .O 13.2 62.6 .O .O .O 1716.00 . 00 3.23 7.31 .OO ,075 .050 .OOO .OOO 1713.50 1200.91 

.029281 0. 0. 0 .  0 5 0 .OO 50.24 1251.15 

11 F l o w  s p l i t  a t  C 5 4 3  r i  h t  channel  (Oxford Wash) 
12 Founta4n H i l l s  N o r t h  ?IS 
1 3  9-600 C543R.IH2. 29 Oct  93 trl 

PAGE 17 

J 1  ICHECK INQ NINV I D I R  STRT 

10 .031 

5 2  NPROF IPLOT PRFVS XSECV XSECH 

15 

SECNO DEPTH CWSEL CRIWS WSELK 
QLOB QCH QROB ALOE 

?IME vLoB vcn vRoB xNL 
SLOPE XLOBL XLCH XLOBR ITRIAL 

"PROF 9 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 2.62 1716.12 1716.12 1718.00 
600.0 59.0 540.8 .2 16.9 

.OO 3.48 7.55 .77 .075 
.026951 0. 0 .  0 .  0 

METRIC HVINS Q WSEL FQ 

1718.0 

FN ALLOC IBW CHNIM ITRACE 

EG HV HL OLOSS L-BANK ELEV --  
ACH AROB VOL TWA R-BANK ELEV 
XNCH XNR WTN ELMIN SSTA 
IOC ICONT CORAR TOPWID ENDST 

PAGE 18 

PAGE 19 

THIS RUN EXECUTED 04NOV93 12:00:44 
..................................... 

HEC-2 WATER SURFACE PROFILES 

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

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUWARY OF ERRORS LIST 

50 C543R.IH2. 29 Oct  9 

SUmARY PRINTOUT 

SECNO Q CWSEL CRIWS EG TOPWID DEPTH 10'KS VCH 

Channel 
APPENDIX A 

Hydraul i c Calculations f o r  Flow Spl i t  a t  C543 Right HEC-2, Page 5 



S W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1 . 0 0 0  PROFILE- 7 C R I T I C A L  DEPTti ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE- 8 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1 . 0 0 0  PROFILE- 9 C R I T I C A L  DEPTd ASSUMED 

CAUTION SECNO- 1 . 1 0 0  PROFILE- 7 C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraul i c Calculations f o r  Flow Spl i t  a t  C543 Right 

PAGE 2 0  

HEC-2, Page 6 



C545 Flow Split Table 
Figure D-8 

I Discharge vs Stage Curve for Flow Split at C545 

1679.1 1679.2 1679.3 1679.4 1679.5 1679.6 
Stage, in feet 

- Left - Right - Total 

flowsplt. wb 1 



C545 HEC-2 Results 
Discharge vs Stage Curve for Flow Split at C545 

1679 
0 5 10 15 20 25 30 35 40 45 50 

Discharge, in cfs 

flowsplt. wb 1 17-Nov-93 
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I.t*.t*""******.*.***""""."".""~*"***"***"*** 
....................................... 
' HEC-2 WATER SURFACE PROFILES " 
* " 
* V e r s i o n  4.6.2;  May 1 9 9 1  

t ' 
t 

* RUN DATE 04NOV93 TIME 12:00:54 " 

* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

609  SECOND STREET. SUITE D 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104  

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 X XXXXXXX XXXXX XXXXXXX 

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

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

PAGE 1 

THIS RUN EXECUTED 04NOV93 12:00:54 

T I  F l o w  s p l i t  a t  C545 l e f t  c h a n n e l  (G lenbrook  B l v d . )  
7 2  F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q - 1 0  C545L. IH2.  0 4  Nov 9 3  trl 

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

2 .016 1679 .4  

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

1 

J 3  VARIABLE CODES FOR SUWARY PRINTOUT 

PAGE 2 

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

81ME 
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN 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 

3265 DIVIDED FLOW 

"SECNO 1.100 

3265  DIVIDED FLOW 

'SECNO 1.200 

3265 DIVIDED FLOW 

Channel 
APPENDIX A 

Hydraul i c Calculations f o r  Flow Spl i t  a t  C545 L e f t  HEC-2. Page 1 



PAGE 3 

T I  F low s p l i t  a t  C545 l e f t  channel  (Glenbrook B l v d . )  
7 2  F o u n t a l n  H l l l s  N o r t h  F I S  
T3 Q- 15 C545L.IHZ. 04  Nov 93 trl 

5 1  ICHECK INQ NINV I D I R  STRT METRIC 

3 .016 

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

2 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOE 

VROB 
ACH 

?IME v LOB xNL xNcH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

"PROF 2 

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

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .35 1679.35 1679.35 1679.40 1679.44 

15.0 .O 15.0 .O .O 6 . 2  
.OO .OO 2.41 .OO .OOO .024 

.015550 0. 0 .  0. 0 15 

"SECNO 1.100 

3265 DIVIDED FLOW 

"SECNO 1.200 

3265 DIVIDED FLOW 

HVINS 

ALLDC 

HV 
AROB 
XNR 
l CONT 

Q WSEL 

1679.4 

I BW CHNIM 

HL OLOSS 
VOL TWA 
WTN ELMIN 
CORAR TOPWID 

FQ 

ITRACE 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

T I  F low s p l i t  a t  C545 l e f t  channel  (Glenbrook B lvd . )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
73 Q- 20 C545L.IH2. 04  Nov 93 t r l  

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

4 .016 1679.4 

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

3 

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

?IME 
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

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

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .39 1679.39 1679.39 1679.40 1679.49 . I 0  .OO .OO 1679.40 
20.0 .O 20.0 .O . O  7 . 8  .O .O .O 1679.40 . 00 .OO 2.56 .OO ,000 .024 .OOO .OOO 1679.00 1015.03 

.015120 0 .  0 .  0 .  0 5 0 .OO 39.92 1074.97 

3265 DIVIDED FLOW 

Channel 
APPENDIX A 

Hydraul i c  Calculations f o r  Flow S p l i t  a t  C545 Left 

PAGE 4 

PAGE 5 

PAGE 6 

HEC-2. Page 2 



"SECNO 1.200 

3265 DIVIDED FLOW 

T 1  F low s p l i t  a t  C545 l e f t  channel  (Glenbrook 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 Q- 25 C545L.IH2. 04 Nov 93 t r l  

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

5 ,016 1679.4 

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

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB $2 QROB ALOB ACH AROB VOL TWA 

%ME 
R-BANK ELEV 

VLOB VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

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

3265 DIVIOED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .43 1679.43 1679.43 1679.40 1679.54 
25 .0  .O 25.0 .O .O 9 .5  

.OO .04 2.63 .04 .OOO .024 
.013981 0. 0.  0. 0 8 

*SECNO 1.100 

3265 DIVIDED FLOW 

3265 DIVIDED FLOW 

T I  F low s p l i t  a t  C545 l e f t  channel  (Glenorook 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  
T3 Q- 30 C545L.IH2. 04 Nov 93 tr l 

51 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

6 .016 1679.4 

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

5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QROB 

OLOSS L-BANK ELEV 

%ME 
QLOB $% ALOE ACH AROB VO L TWA R-BANK ELEV 
VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

"PROF 5 

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

3265 DIVIOED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .46 1679.46 1679.46 1679.40 1679.58 . I 2  - 0 0  .OO 1679.40 
30.0 .O 29.9 .I .O 10.9 .2 .O .O 1679.40 

.OO .03 2.73 .35 .050 .024 .050 .OOO 1679.00 1014.76 
.013637 0 .  0. 0 .  0 11 0 .OO 54.73 1082.60 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Spl i t  at C545 L e f t  

PAGE 7 

PAGE 8 

PAGE 9 

PAGE 10 

HEC-2, Page 3 



'SECNO 1.100 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.100 .47 1679.47 1679.46 .OO 1679.58 .I1 .OO .OO 1679.40 

30.0 .O 29.9 1 .O 11.0 .3  .O . O  1679.40 . 00 .03 2.72 .35 .050 .024 .050 .OOO 1679.00 1014.76 
.013423 0. 0.  0. 0 5 0 .OO 55.02 1082.76 

'SECNO 1.200 

3265 DIVIDED FLOW 

T I  F low s p l i t  a t  C545 l e f t  channel  (Glenbrook B lvd . )  
T2 F o u n t a t n  H i l l s  N o r t h  F I S  
T3 Q- 35 C545L.IH2. 04  Nov 93 t r l  

J 1  ICHECK INQ NINV IDIR STRT METRIC 

7 ,016 

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

6 

SECNO DEPTH CWSEL CRIWS WSELK EG 
QLOB QROB ALOE ACH 9:: vRoB %ME v LOB xNL xNcH 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

'PROF 6 

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

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 .49 1679.49 1679.49 1679.40 1679.61 
35.0 .O 34.8 . 2  . O  12.4 

.OO .03 2.79 .44 .050 .024 
.013004 0. 0 .  0. 0 1 1  

*SECNO 1.100 

3265 DIVIDED FLOW 

HVINS 

ALLDC 

HV 
AROB 
XNR 
ICONT 

9 WSEL FQ 

1679.4 

I BW CHNIM ITRACE 

H L OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWIO ENDST 

"SECNO 1.200 

3265 DIVIDED FLOW 

T1 Flow s p l i t  a t  C545 l e f t  channel  (Glenbrook B l v d . )  
T2 F o u n t a i n  H t l l s  N o r t h  F I S  
T3 Q- 40 C545L.IH2. 04  Nov 93 t r l  

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

8 .016 1679.4 

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

7 

1 
04NOV93 12:00:54 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA R-BANK ELEV 9% vRoB ?,ME VLOB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 7 

CCHV- . I 0 0  CEHV- .300 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Flow S p l i t  a t  C545 L e f t  

PAGE 1 1  

PAGE 12 

PAGE 13 

PAGE 14 

HEC-2, Page 4 



"SECNO 1.000 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 
1.000 - 5 2  1679.52 1679.52 1679.40 1679.65 . I 2  
40.0 .O 39.5 .5 . O  13.9 .9 

.OO .03 2.85 .52 .050 .024 .050 
.012593 0. 0.  0 .  0 11 0 

"SECNO 1.100 

3265 DIVIDED FLOW 

OSECNO 1.200 

3265 DIVIDED FLOW 

PAGE 15 

T I  Flow s p l i t  a t  C545 l e f t  channel  (Glenbrook 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  
73  Q- 45 C545L.IH2. 04  Nov 93 trl 

J I  ICHECK INQ NINV I D I R  STRT METRIC 

9 .016 

J2NPROF IPLOT PRFVS XSECV XSECH FN 

8 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QROB ALOB ACH 9:: vRos TIME VLOB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

*PROF 8 

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

3265 DIVIDED FLOW 

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 1 1  

"SECNO 1.100 

3265 DIVIDED FLOW 

3265 DIVIDED FLOW 

HVINS Q WSEL FQ 

1679.4 

ALLDC IBW CHNIM ITRACE 

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

PAGE 16 

T I  F low s p l i t  a t  C545 l e f t  channel  (Glenbrook B lvd . )  
1 2  F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q- 50 C545L.IHZ. 04  Nov 93 trl 

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

10 .016 1679.4 

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

15 

Channel 
APPENDIX A 

Hydraul i c  Calculations f o r  Flow Spl i t  a t  C545 L e f t  

PAGE 17 

PAGE 18 
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SECNO DEPTH W S E L  CRIWS WSELK EG HV H L  OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
VLOB VROB XNL XNCH XNR WTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

CCHV- .I00 CEHV- .300 
'SECNO 1.000 

3265 D I V I D E D  FLOW 

3720 C R I T I C A L  DEPTH ASSUMED 
1 .OOO .57 1679.57 1679.57 1679.40 1679.70 .13 .OO .OO 1679.40 
50.0 .O 48.9 1.1 1 16.5 1.7 .O .O 1679.40 
.OO .03 2.96 .63 .050 .024 .050 .OOO 1679.00 1014.36 

.012000 0. 0. 0. 0 14 0 .OO 78.31 1095.48 

*SECNO 1.100 

3265 D I V I D E D  FLOW 

3265 D I V I D E D  FLOW 

..................................... 
HEC-2 WATER SURFACE P R O F I L E S  

V e r s l o n  4.6.2; M a y  1991 *.*******.""*******"""""""""""""""""" 

PAGE 19 

T H I S  RUN EXECUTED 04NOV93 12:00:58 

NOTE- ASTERISK (") A T  LEFT OF CROSS-SECTION NUMBER I N D I C A T E S  MESSAGE I N  SUMMARY OF ERRORS L I S T  

10 C545L.IH2. 04 N o v  9 

SUMMARY PRINTOUT 

SECNO Q CWSEL CRIWS EG TOPWID DEPTH 1 0 * K S  VCH 

:RRORS AND S P E C I A L  NO1 

CAUTION SECNO- 
CAUTION SECNO- 

Channel 

. 00 
1679.35 
1679.39 
1679.43 
1679.46 
1679.49 
1679.52 
1679.55 
1679.57 

'ES 

1..000 P R O F I L E -  2 C R I T I C A L  OEPTH ASSUMED 
1.000 P R O F I L E -  3 C R I T I C A L  DEPTH ASSUMED 
1.000 P R O F I L E -  4 C R I T I C A L  DEPTH ASSUMED 
1.000 P R O F I L E -  5 C R I T I C A L  DEPTH ASSUMEO 
1.000 P R O F I L E -  6 C R I T I C A L  DEPTH ASSUMEO 
1.000 P R O F I L E -  7 C R I T I C A L  DEPTH ASSUMED 
1.000 PROFILE-  8 C R I T I C A L  DEPTH ASSUMED 

APPENDIX A 
Hydraul i c Calculat ions f o r  Flow Spl i t  a t  C545 L e f t  

PAGE 20 

HEC-2, Page 6 



CAUTION SECNO- 1 . 0 0 0  PROFILE- 9 C R I T I C A L  DEPTH ASSUMED 

CAUTION SECNO- 1.100 PROFILE- 5 C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl i t  a t  C545 Left HEC-2. Page 7 



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

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

* V e r s i o n  4.6.2; May 1991 . 
9 

RUN DATE 04NOV93 TIME 12:03:45 

" U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

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 X XXXXXXX XXXXX XXXXXXX 

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

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

PAGE 1 

THIS  RUN EXECUTED 04NOV93 12:03:45 

TI F l o w  s p l i t  a t  C545 r i g h t  c h a n n e l  (Tamarack  Lane)  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q - 50 C545R.IH2. 04 Nov 93 trl 

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

2 .020 1679.4 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9:: vRoe 

R-BANK ELEV 
?lME vLoB  xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPWID ENDST 

'PROF 1 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .32 1679.32 1679.32 1679.40 1679.39 .08 . 00 .OO 1679.40 
10.0 .O 10.0 .O .O 4.5 .O .O .O 1679.40 
.OO .OO 2.20 . 00 .OOO .024 .OOO ,000 1679.00 1060.25 

.013979 0. 0. 0. 0 14 0 .OO 27.50 1087.75 

"SECNO 1.100 
1.100 .32 1679.32 -00 .OO 1679.39 .07 . 00 .OO 1679.40 
10.0 .O 10.0 .O .O 4.6 .O .O .O 1679.40 
.OO .OO 2.18 .OO . 000 .024 .OOO .OOO 1679.00 1060.25 

.013612 0. 0. 0. 0 0 0 .OO 27.50 1087.75 

"SECNO 1.200 
1. ZOO .32 1679.32 .OO .OO 1679.39 .07 . 00 .OO 1679.40 
10.0 .O 10.0 .O .O 4.7 .O .O $0 1679.40 . 00 .OO 2.15 .OO .OOO .024 .OOO .OOO 1679.00 1060.24 

.012916 0. 0. 0. 0 0 0 .OO 27.52 1087.76 

TI F l o w  s p l i t  a t  C545 r i g h t  c h a n n e l  (Tamarack  Lane)  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3  Q- 15 C545R.IH2. 04 Nov  93 t r l  

PAGE 3 

Channel 
APPENDIX A 

Hydraul i c Calculations f o r  Flow Spl i t  a t  C545 Right HEC-2, Page 1 



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

3 .020 1679.4 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

2 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
VLOB 8 VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 2 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .36 1679.36 1679.36 1679.40 1679.47 . I 1  .OO .OO 1679.40 
15.0 .O 15.0 .O .O 5.7 .O .O . O  1679.40 

.OO .OO 2.63 .OO ,000 ,024 .DO0 ,000 1679.00 1060.13 
.015053 0. 0 .  0.  0 15 0 .OO 27.74 1087.87 

"SECNO 1.100 
1.100 .36 1679.36 1679.36 .OO 1679.47 .10 .OO .OO 1679.40 

15.0 .O 15.0 .O .O 5 . 8  .O .O . O  1679.40 
.OO .OO 2.59 .OO .OOO .024 .OOO .OOO 1679.00 1060.12 

.014316 0. 0 .  0.  0 5 0 .OO 27.76 1087.88 

"SECNO 1.200 
1.200 .37 1679.37 1679.36 .OO 1679.47 . I 0  .OO .OO 1679.40 

15.0 .O 15.0 .O .O 5 .9  .O .O .O 1679.40 
.OO .OO 2.55 .OO .OOO .024 .OOO .OOO 1679.00 1060.11 

.013574 0. 0 .  0.  0 5 0 .OO 27.78 1087.89 

T I  F low s p l i t  a t  C545 r i g h t  channel  (Tamarack Lane) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9- 20  C545R.IH2. 04  Nov 93 trl 

J 1  ICHECK I N 9  NINV IDIR STRT METRIC HVINS Q WSEL F9 

4 .020 1679.4 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

3 

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

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

"PROF 3 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .40 1679.40 1679.40 1679.40 1679.53 . I 3  .OO .OO 1679.40 
20.0 .O 20.0 .O .O 7.0 . O  .O .O 1679.40 

.OO .03 2.85 .OO .OOO .024 .OOO .OOO 1679.00 1059.41 
.013500 0 .  0 .  0. 0 5 0 .OO 28.66 1088.07 

"SECNO 1.100 
1.100 - 4 1  1679.41 1679.40 .OO 1679.53 .12 .OO .OO 1679.40 
20.0 .O 20.0 .O .O 7 .1  .O .O .O 1679.40 

.OO .03 2 .83  .OO .DO0 .024 .OOO .OOO 1679.00 1059.25 
.013262 0. 0.  0. 0 5 0 .OO 28.84 1068.09 

"SECNO 1.200 
I. 200 . 4 1  1679.41 1679.40 .OO 1679.53 . I 2  . O O  .OO 1679.40 
20.0 .O 20.0 .O .O 7 . 1  .O .O .O 1679.40 

.OO .03 2.80 .OO .050 .024 .OOO .OOO 1679.00 1058.92 
.012781 0 .  0. 0 .  0 5 0 .OO 29.22 1088.14 

T I  F low s p l i t  a t  C545 r i g h t  channel  (Tamarack Lane) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q- 25 C545R.IH2. 04  Nov 93 t r l  

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q ' WSEL F9 

5 .020 1679.4 

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

4 

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl i t  a t  C545 Right 
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SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

?IME VLOB VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWIO ENDST 

"PROF 4 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .45 1679.45 1679.45 1679.40 1679.59 .I4 .OO .OO 1679.40 
25.0 .O 25.0 .O .1 8.2 .O .O .O 1679.40 
.OO .27 3.04 .03 .050 .024 .050 .DO0 1679.00 1054.29 

.012444 0. 0. 0. 0 8 0 .OO 34.43 1088.71 

"SECNO 1.100 
1.100 .45 1679.45 1679.45 .OO 1679.59 .I4 .OO .OO 1679.40 
25.0 . O  25.0 .O .I 8.2 .O .O .O 1679.40 
.OO .28 3.03 .03 .050 .024 .050 .OOO 1679.00 1054.14 

.012271 0. 0. 0. 0 5 0 .OO 34.59 1088.73 

T I  F l o w  s p l t t  a t  C545 r i g h t  c h a n n e l  (Tamarack  Lane )  
T 2  F o u n t a t n  H i l l s  N o r t h  F I S  
T3 Q- 30 C545R.IH2. 04 Nov 93 t r l  

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

6 .020 1679.4 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM 1 TRACE 

5 

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

%ME v LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CCHV- .I00 CEHV- .300 
"SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .48 1679.48 1679.48 1679.40 1679.65 .I6 .OO .OO 1679.40 
30.0 .2 29.8 .O .4 9.3 .1 .O .O 1679.40 
.OO .39 3.22 .03 .050 .024 .050 ,000 1679.00 1049.80 

.011915 0. 0. 0. 0 11 0 .OO 39.47 1089.27 

'SECNO 1.100 
1.100 -49 1679.49 1679.49 .OO 1679.65 .I6 .OO .OO 1679.40 
30.0 .2 29.8 .O .5 9.3 .1 .O .O 1679.40 
.OO .40 3.20 .03 .050 .024 .050 .OOO 1679.00 1049.58 

.011691 0. 0. 0. 0 5 0 .OO 39.72 1089.30 

"SECNO 1.200 
1.200 .49 1679.49 1679.49 .OO 1679.65 .16 .OO .OO 1679.40 
30.0 .2 29.8 .O .5 9.4 1 .O .O 1679.40 . 00 .40 3.18 .03 .050 .024 .050 .OOO 1679.00 1049.28 

.011387 0. 0. 0. 0 5 0 .OO 40.06 1089.34 

71 F l o w  s p l i t  s t  C545 r t g h t  c h a n n e l  (Tamarack Lane)  
72 F o u n t a i n  H i l l s  N o r t h  F I S  
73 Q- 35 C545R.IHZ. 04 Nov 93 trl 

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

7 .020 1679.4 

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

6 

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

TIME 
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Spl it at C545 Right 
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CCHV- . l o 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .53 1679.53 1679.53 1679.40 1679.69 . 17 .OO .OO 1679.40 
35.0 .5 34.5 .1 .9 10.4 .I .O .O 1679.40 

.OO .49 3 .32  .49 .050 .024 .050 ,000 1679.00 1044.93 
.010819 0. 0. 0. 0 11 0 .OO 44.96 1089.88 

T I  F low s p l i t  a t  C545 r i g h t  channel  (Tamarack Lane) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
73  Q- 40 C545R.IH2. 04  Nov 93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

8 ,020 

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

7 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB QROB ALOB ACH AROB VOL 9:: vRoB %ME vLoB xNL xNcH xNR wTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

"PROF 7 

WSEL 

1679.4 

CHNIM ITRACE 

OLOSS 
TWA 
ELMIN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .56 1679.56 

"SECNO 1.100 
1.100 .57 1679.57 1679.56 .OO 1679.74 . I 7  . 00 

40.0 .9  39.0 1 1 .6  11.5 .2 .O . 00 .56 3.39 .56 .050 .024 .050 .DO0 
.009862 0. 0.  0. 0 5 0 . 00 

PAGE 13 

PAGE 14 

T I  Flow s p l i t  a t  C545 r i g h t  channel  (Tamarack Lane) 
T2 F o u n t a i n  H l l l s  N o r t h  F I S  
T3 Q- 45 C545R.IH2. 04 Nov 93 tr l 

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

9 .020 1679.4 

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

8 

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

?IME 
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 8 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .60 1679.60 1679.60 1679.40 1679.78 . I 8  .OO .OO 1679.40 
45.0 1.5 43.3 .2 2.4 12.5 .3 .O .O 1679.40 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow S p l i t  a t  C545 Right 

PAGE 15 

PAGE 16 

HEC-2, Page 4 



"SECNO 1.100 
1. I 0 0  .60 1679.60 1679.60 .OO 1679.78 .18 
45.0 1.5 43 .3  .2 2 . 4  12.5 .3 

.OO .62 3.46 .62 .050 .024 .050 
.009190 0. 0.  0. 0 5 0 

PAGE 17 

T1 F low s p l i t  a t  C545 r i g h t  channel  (Tamarack Lane) 
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q- 50 C545R.IH2. 04  Nov 93 trl 

J 1  ICHECK I N 9  NINV I D I R  STRT METRIC HVINS Q 

10 .020 

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

15 

WSEL 

1679.4 

CHNIM 

FQ 

ITRACE 

PAGE 1 8  

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

%ME vLoB 9:: vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .63 1679.63 1679.63 1679.40 1679.82 
50.0 2 .1  47.6 .3 3 . 2  13.3 

.OO .67 3.58 .67 ,050 ,024 
.009087 0. 0.  0. 0 14  

"SECNO 1.200 
1 .zoo 
50.0 

.oo 
.008808 

1 
04NOV93 PAGE 19 

THIS RUN EXECUTED 04NOV93 12:03:50 ..***.****"****"***""""""""""""*"~"*" 
HEC-2 WATER SURFACE PROFILES 

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

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUM'V\RY OF ERRORS LIST 

50 C545R.IH2. 04  Nov 9 

SUFMARY PRINTOUT 

SECNO Q CWSEL CRIWS EG TOPWID DEPTH IO*KS VCH 

Channel 
APPENDIX A 

Hydraul i c Calculations for  Flow Spl i t  a t  C545 Right HEC-2, Page 5 



1 
04NOV93 12: 03: 4 5  

S W R Y  OF ERRORS AND S P E C I A L  NOTES 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- --- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

. . . - . - - - 
PROFI  LE- 
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  
PROFI  LE- 
PROFI  LE- 

C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  

DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 

PAGE 20 

ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Spl it at C545 Right HEC-2, Page 6 



C614 Flow Split Table 

Figure D-10 
Discharge vs Stage Curve for Flow Split at C614 

................. . . . . .  .......................... ................................. r t I I - I... ./ 1 . 1  I 

44.8 44.9 45 45.1 45.2 45.3 45.4 
Stage, in feet 

- Left - Right - Total 

flowsplt. wb 1 



C614 HEC-2 Results 
Discharge vs Stage Curve for Flow Split at C614 

20 30 
Discharge, in cfs 

- Left - Right - 
flowsplt. wb 1 1 7-NOV-93 
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PAGE 1 

THIS RUN EXECUTED 04NOV93 11:59:30 
..................................... 

HEC-2 WATER SURFACE PROFILES 

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

T l F l o w  s p l i t  a t  C614 l e f t  channel  (Cavern D r i v e )  
T2Founta ln  H i l l s  N o r t h  F I S  
T3Q - 5 C614L.IH2. 28  Oct  93 t r l  

5 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS 

2 .032 

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

1 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

38 43 1 2 3 4 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 
QLOB QCH QROB ALOE ACH AROB 

8 1 m  vLoB v c n  vRoB xNL xNcH xNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

WSEL FQ 

45.6 

CHNIM ITRACE 

PAGE 2 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .26 45.06 45.06 45.60 45.12 .07 .OO .OO 45.60 
5.0 .O 5.0 .O .O 2.4 .O .O .O 45.20 
.OO .OO 2.06 .OO .OOO ,024 .OOO .OOO 44.80 995.96 

.017082 0. 0 .  0.  0 17 0 .OO 18.82 1014.77 

'SECNO 1.100 
1.100 .26 45.06 45.06 .OO 45.13 .06 .OO .OO 45.60 

5.0 .O 5.0 .O .O 2.5 .O .O .O 45.20 
.OO .OO 2.03 .OO .DO0 .024 .OOO .OOO 44.80 995.84 

.016491 0. 0 .  0 .  0 5 0 - 0 0  18.94 1014.78 

"SECNO 1.200 
1.200 .27 45.07 .OO .OO 45.13 .06 .OO .OO 45.60 

5.0 .O 5.0 .O .O 2.5 .O .O . O  45.20 
.OO .OO 1.98 .OO .OOO .024 .OOO ,000 44.80 995.59 

,015341 0 .  0.  0 .  0 0 0 .OO 19.20 1014.79 

T l F l o w  s p l i t  a t  C614 l e f t  channel  (Cavern D r i v e )  
T2Founta in  H i l l s  N o r t h  F I S  
1 3  Q-10 C614L.IH2. 28  Oct  93 trl 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Flow Sp l i t  a t  C614 L e f t  

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

PAGE 3 

HEC-2. Page 1 





PAGE 8 

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

%ME vLoB 9:: vRos xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
X S E ~ ~ ~  1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .44 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 . 00 .OO 2.82 .05 .OOO .024 .035 .OOO 44.80 985.87 

.013762 0. 0.  0. 0 1 1  0 .OO 29.48 1015.35 

"SECNO 1.200 
1.200 .45 45.25 45.24 .OO 45.37 . I 2  .OO .OO 45.60 

20.0 .O 20.0 .O .O 7.2 .O . O  .O 45.20 
.OO .OO 2.77 .05 .OD0 .024 .035 ,000 44.80 985.86 

.012993 0. 0 .  0. 0 5 0 . O O  29.51 1015.37 

T l F l o w  s p l i t  a t  C614 l e f t  channel  (Cavern D r i v e )  
T2Founta in  H i l l s  N o r t h  F I S  
73  Q-25 C614L.IH2. 28  Oct  93 tr l  

5 1  ICHECK I N 9  NINV IDIR STRT METRIC HVINS Q 

6 .032 

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

5 

WSEL FQ 

45.6 

CHNIM ITRACE 

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

TIME vLoB vcn  vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 

3720. ~RITI~AL DEPTH ASSUMED 
1.000 .48 45.28 45.28 45.60 45.42 . I 4  . 00 .OO 45.60 

25.0 .O 25.0 .O . O  8 . 2  .O .O . O  45.20 . 00 .OO 3.05 .05 .OOO .024 .035 .OOO 44.80 985.76 
.013361 0. 0.  0. 0 14  0 .OO 29.72 1015.48 

'SECNO 1.100 
1.100 .48 45.28 45.28 . O O  45.43 .14 . 00 . O O  45.60 
25.0 .O 25.0 .O . O  8 . 3  .O . O  . O  45.20 

.OO .OO 3.02 .05 ,000 .024 .035 .OOO 44.80 985.75 
.013038 0. 0.  0. 0 5 0 .OO 29.74 1015.49 

T l F l o w  s p l i t  a t  C614 l e f t  channel  (Cavern D r i v e )  
T2Founta in  H i l l s  N o r t h  F I S  
73  9-30 C614L.IH2. 2 8  Oct  93 trl 

5 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

7 .032 

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

6 

WSEL FQ 

45.6 

CHNIM ITRACE 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAGE 9 

PAGE 10 

PAGE 11 

PAGE 12 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Spl i t  a t  C614 Left HEC-2, Page 3 



'PROF 6 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 

T l F l o w  s p l i t  a t  C614 l e f t  channel  (Cavern D r i v e )  
T2Founta in  H i l l s  N o r t h  F I S  
T3 Q-35 C614L.IH2. 2 8  Oct  93 trl 

3 1  ICHECK INQ NINV I D I R  STRT METRIC HVINS Q 

8 .032 

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

7 

1 
04NOV93 11:59:30 

WSEL FQ 

45.6 

CHNIM ITRACE 

PAGE 14 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV 9:; vRoB %ME vLoB xNL xNcH xNR wTN ELMIN ssTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 7 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .55 45.35 
35.0 .O 35.0 

.oo . 00 3.37 
.012032 0. 0. 

"SECNO 1.100 
1.100 .56 45.36 45.35 .OO 45.53 . I 7  . 00 .OO 45.60 
35.0 .O 35.0 .O .O 10.4 . O  .O .O 45.20 

.OO .OO 3.36 .05 .OOO .024 .035 .DO0 44.80 985.53 
.011898 0. 0. 0.  0 5 0 .OO 30.21 1015.75 

"SECNO 1.200 
1.200 .56 45.36 45.35 .OO 45.53 . I 7  .OO .OO 45.60 
35.0 .O 35.0 .O .O 10.5 .O .O .O 45.20 . 00 .OO 3.33 .05 .OOO .024 .035 .OOO 44.80 985.52 

.011622 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  channel  (Cavern D r i v e )  
T2Founta in  H i l l s  N o r t h  F I S  
T3 9-40 C614L.IHZ. 28  Oct  93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

9 .032 

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

8 

PAGE 13 

WSEL FQ 

45.6 

CHNIM ITRACE 

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

$ME 
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC XCONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1 .OOO .58 45.38 45.38 45.60 45.58 .20 .OO .OO 45.60 
40.0 - 0  40.0 .O .O 11.3 .I .O .O 45.20 

Channel 
APPENDIX A 

Hydraul i c Calculat ions f o r  Flow S p l i t  a t  C614 L e f t  

PAGE 15 

PAGE 16 
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'SECNO 1.100 
1.100 .59 45.39 45.38 .OO 45.58 . I 9  .OO .OO 45.60 
40.0 .O 40.0 .O . O  11 .3  .1 .O .O 45.20 

.OO .OO 3.54 .05 .OOO .024 .035 .OOO 44.80 985.44 
.011953 0. 0 .  0. 0 5 0 .OO 30.40 1015.85 

T l F l o w  s p l l t  a t  C614 l e f t  channel  (Cavern D r i v e )  
T2Founta ln  H i l l s  N o r t h  F I S  
1 3  9-45 C614L.IH2. 28  Oct  93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

10 .032 45.6 

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

15 

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

TIME vLoB vcH vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 9 

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 45.60 
45.0 .O 45.0 .O .O 12.5 .I .O .O 45.20 

.OO .OO 3.59 .04 ,000 .024 .035 .OOO 44.80 985.32 
.010806 0. 0 .  0 .  0 15 0 .OO 30.67 1015.99 

"SECNO 1.200 

PAGE 17 

PAGE 18 

PAGE 19 

THIS RUN EXECUTED 04NOV93 11:59:33 ..................................... 
HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 ""*"*******"*"**.""."*"""*"""~*"""""" 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS LIST 

C614L.IH2. 2 8  Oct  93 t 

SUMMARY PRINTOUT 

SECNO Q CWSEL CRIWS EG TOPWID DEPTH 1OUKS VCH 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Split at C614 Left HEC-2, Page 5 



S W R Y  OF ERRORS AND S P E C I A L  NOTES 

CAUTION SECNO- 1.000 PROFILE-  1 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  2 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  3 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  4 C R I T I C A L  DEPTH ASSUMED 
C A ~ T ~ O N  SECNO- i.000 PROFILE- 5 CRITICA~ DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  6 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  7 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  8 C R I T I C A L  DEPTH ASSUMED 
CAUTION SECNO- 1.000 PROFILE-  9 C R I T I C A L  DEPTH ASSUMED 

Channel 
APPENDIX A 

Hydraul i c Calculat ions f o r  Flow Spl i t  a t  C614 Lef t  

PAGE 20 

HEC-2, Page 6 



]**"**..***"tt.t*.*"*"*.."."""*"""*.**"*"""". 

"..*.""**.******.*.*.*.".""..tt"*"**"** 

HEC-2 WATER SURFACE PROFILES 

" V e r s i o n  4.6.2: May 1991 

RUN DATE 04NOV93 TIME 11:59:44 * 

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

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

T I  Flow s p l i t  a t  C614 r i g h t  channel  ( 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  
T3 Q - 5 c f s .  C614R.IH2. 28  Oct 93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

2 .028 

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

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB QROB ALOB ACH AROB VOL 9:; VROB TIME VLOB XNL XNCH XNR WTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

"PROF 1 

* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

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 X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 04NOV93 11:59:44 

WSEL FQ 

45.0 

CHNIM ITRACE 

PAGE 2 

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

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 . I 9  44.99 
5.0 .O 5 . 0  
.OO .OO 1.79 

.019259 0. 0 .  

"SECNO 1.200 
1.200 .20 45.00 .OO .OO 45.05 .04 . 00 .OO 45.30 

5.0 .O 5 .0  .O .O 3.0 .O .O .O 45.50 
.OO .OO 1.69 .OO .OOO .024 .OOO .OOO 44.80 969.53 

.016372 0. 0. 0. 0 0 0 .OO 30.04 999.56 

T I  F low s p l i t  a t  C614 r i  h t  channel  ( E l  Lago B lvd . )  
T2 F o u n t a i n  H i l l s  N o r t h  ?IS 
1 3  Q-10 C614R.IH2. 2 8  Oct  93  trl 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Split at C614 Right 

PAGE 3 

HEC-2, Page 1 



5 1  ICHECK INQ NINV 

3 

5 2 N P R O F  IPLOT PRFVS 

2 

I D I R  STRT METRIC 

,032 

XSECV XSECH FN 

HVINS WSEL FQ 

45.6 

CHNIM ITRACE ALLDC 

PAGE 4 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

SECNO DEPTH CWSEL 
QLOB QCH 

%ME VLOB VCH 
SLOPE XLOBL XLCH 

CRIWS WSELK EG 
QROB ALOB ACH 
VROB XNL XNCH 
XLOBR ITRIAL IDC 

HV 
AROB 
XNR 
ICONT 

HL OLOSS 
VOL TWA 
WTN ELMIN 
CORAR TOPWID 

"PROF 2 

CCHV- . I 0 0  CEHV- .300 
*SECNO I .OOO 
3720 CRITICAL DEPTH ASSUMED 

1.000 .26 45.06 
10.0 .o 10.0 

.oo .oo 1 . 9 1  
.018074 0. 0 .  

'SECNO 1.100 
1.100 .26 45.06 

10.0 .o 10.0 
.OO .OO 1.88 

.017379 0. 0 .  

"SECNO 1.200 
1.200 .27 45.07 

10.0 .O 10.0 
.OO .OO 1.82 

.016027 0. 0 .  

PAGE 5 

T I  Flow s p l i t  a t  C614 r i g h t  channel  ( E l  Lago B l v d . )  
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  0-15 C614R.IH2. 28  Oct  93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

4 .032 

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

3 

WSEL FQ 

45.6 

CHNIM ITRACE 

PAGE 6 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

?IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .30 45.10 45.10 45.60 45.16 .06 .OO .OO 45.30 
15.0 - 0  15.0 . O  . O  7.5 .O .O .O 45.50 

.OO .OO 2.00 .OO .DO0 .024 .OOO .OOO 44.80 969.28 
.016852 0 .  0 .  0 .  0 19 0 .OO 60.12 1029.40 

"SECNO 1.100 
1.100 .30 45.10 45.10 .OO 45.16 .06 .OO .OO 45.30 

15 .0  .O 15.0 .O . O  7.6 . O  .O .O 45.50 
.OO .OO 1.98 .OO .OOO .024 .OOO .OOO 44.80 969.28 

.016293 0. 0.  0. 0 5 0 .OO 60.63 1029.91 

PAGE 7 

11 Flow s p l i t  a t  C614 r i g h t  channel  ( E l  Lago B l v d . )  
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  4-20 C614R.IH2. 28  Oct  93 tr l 

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

5 .032 45.6 

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

A 

APPENDIX A 
Hydraul i c  Calculations f o r  Flow Spl it a t  C614 Right Channel HEC-2, Page 2 





"PROF 6 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .37 45.17 45.17 45.60 45.27 . I 0  
30.0 .O 30.0 .O .O 11.8 .O 

.OO .OO 2.54 .OO .DO0 .024 .OOO 
.015155 0. 0.  0. 0 18  0 

"SECNO 1.100 
1,100 .37 45.17 45.17 - 0 0  45.27 .10 
30.0 .O 30.0 .O .O 11.9  . O  

.OO .OO 2.52 .OO .OOO .024 .OOO 
.014768 0. 0 .  0. 0 5 0 

"SECNO 1.200 
1.200 .38 45.18 45.17 .OO 45.27 - 1 0  
30.0 .O 30.0 .O . O  12.1 .O 

.OO .OO 2.48 .OO .OOO .024 .OOO 
.013995 0. 0. 0. 0 5 0 

T I  F low s p l i t  a t  C614 r i g h t  channel  ( 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 Q-35 C614R.IH2. 28  Oct  93 trl 

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

8 .032 

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

7 

PAGE 13 

WSEL FQ 

45.6  

CHNIM ITRACE 

PAGE 14 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L 

TIME 
QLOB QROB ALOE ACH AROB VOL 9 :  VROB VLOB XNL XNCH XNR WTN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .39 45.19 45.19 45.60 45.30 . I 1  .OO 
35.0 .O 35.0 .O . O  13.2 .O .O . 00 .OO 2.65 .OO .OOO .024 .OOO ,000 

.014112 0. 0.  0. 0 11 0 .OO 

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWIO ENDST 

PAGE 15 

T1 Flow s p l l t  a t  C614 r i g h t  channel  ( E l  Lago B l v d . )  
1 2  F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-40 C614R.IH2. 2 8  Oct 93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

9 .032 

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

8 

WSEL FQ 

45.6 

CHNIM ITRACE 

PAGE 16 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
QLOB QCH 

OLOSS L-BANK ELEV 

9IME 
QROB ALOE ACH AROB VOL TWA 

VLOB VCH VROB XNL XNCH XNR WTN 
R-BANK ELEV 

SLOPE XLOBL XLCH 
ELMlN SSTA 

XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 8 

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 

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 Right HEC-2, Page 4 



PAGE 17 

T 1  F l o w  s p l i t  a t  C614 r i g h t  c h a n n e l  ( 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  
T3  9-45 C614R.IH2. 2 8  O c t  9 3  t r l  

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

1 0  .032  

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

1 5  

WSEL FQ 

45 .6  

CHNIM ITRACE 

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

?,ME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .43 45.23 45.23 45 .60  45.36 .13 . 0 0  .OO 45.30 
45.0 .O 45.0 .O .O 15.5 .O .O .O 45.50 

.OO .OO 2 .90  .OO ,000 .024 .OOO .OOO 44 .80  968 .97  
.013693 0 .  0 .  0.  0 11 0 .OO 61.42 1030.39 

PAGE 1 8  

PAGE 1 9  

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

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

THIS RUN EXECUTED 04NOV93 11:59:48 

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

c f s .  C614R.IHZ. 2 8  O c t  

SUMMARY PRINTOUT 

SECNO Q CWSEL CRIWS EG TOPWID DEPTH 10'KS VCH 

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl i t  at C614 Right HEC-2, Page 5 



S W R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 
CAUTION SECNO- 

Channel 

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
PROF1 LE- 
PROFILE- 
PROFILE- 

C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C R I T I C A L  
C X I T I C A L  
C R I T I C A L  

DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 
DEPTH 

ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 
ASSUMED 

APPENDIX A 
Hydraul i c Calculations for Flow Spl i t  a t  C614 Right 

PAGE 2 0  

HEC-2, Page 6 



C615 Flow Split Table 
P 

0 

1799.5 1799.6 1799.7 1799.8 1799.9 1800 1800.1 1800.2 1800.3 1800.4 1800.5 
Stage, in feet 

S t . e  - 

(ft) 
1799.50 
1799.60 
1799.70 

Figure D-11 
Discharge vs Stage Curve for Flow Split at C615 

Discharge, in cfs 
Left ( Right I 

I - Left - Right - Total I 

Channel 
. 0.0 

1.3 
2.5 

channel 
0.0 
0.0 
0.0 

Total 
0.0 
1.3 
2.5 



C615 HEC-2 Results 
Discharge vs Stage Curve for Flow Split at C615 

1799.5 
0 10 20 30 

Discharge, in cfs 

- Left - Right 
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~".**"*"*******..".""."**""*"."""tt*"".""I***** 

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

R . 
V e r s i o n  4.6.2; May 1991 

RUN DATE 04NOV93 TIME 11:59:58 . 

X X X  X 
X X X  X X 
X X XXXXXXX XXXXX 

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

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

" U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET. SUITE D 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

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

X 
X 
XXXXXXX 

PAGE 1 

THIS RUN EXECUTED 04NOV93 11:59:58 

T I  F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q - 5 c f s .  C615L.IH2. 29  Oct  93 t r l  

J 1  ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ 

2 .056 1800.0 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

PAGE 2 

SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOB ACH AROB VO L TWA R-BANK ELEV 

%ME vLoB vcH vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
*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 .OO 2.46 .DO .OOO .024 .OOO .OOO 1799.50 1003.87 

.015594 0. 0 .  0.  0 19 0 .OO 11.22 1015.09 

T I  F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r i v e )  
T2 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  Oct  93 tr l 

PAGE 3 

Channel 
APPENDIX A 

Hydraul i c Calculat ions f o r  Flow Spl i t  a t  C615 L e f t  HEC-2, Page 1 



J 1  ICHECK I N 9  NINV I D l R  STAT METRIC HVINS Q WSEL FQ 

3 ,056 1800.0 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

2 

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

71 ME VLOB 9:; VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST 

CCHV- . l o 0  CEHV= ,300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUME0 

1.000 .48 1799.98 1799.98 1800.00 1800.10 . I 2  . 00 .OO 1800.80 
10.0 .O 10.0 .O .O 3.5 .O .O .O 1799.90 . 00 .OO 2 .82  .05 ,000 .024 .035 .OOO 1799.50 1000.60 

.013851 0. 0 .  0. 0 9 0 .OO 15.65 1016.25 

"SECNO 1.100 
1.100 .48 1799.98 1799.97 .OO 1800.10 . I 2  .OO .OO 1800.80 

10.0 .O 10.0 .O . O  3.6 .O .O .O 1799.90 
. 00 .OO 2.81 .05 ,000 .024 .035 .OOO 1799.50 1000.56 

,013645 0 .  0 .  0 .  0 5 0 .OO 15.70 1016.26 

"SECNO 1.200 
1.200 .49 1799.99 1799.97 .OO 1800.11 . I 2  .OO .OO 1800.80 

10.0 .O 10.0 .O . O  3.6 .O .O .O 1799.90 
. 00 .OO 2 .78  .05 . 000 .024 .035 .OOO 1799.50 1000.49 

.013225 0. 0.  0. 0 5 0 .OO 15.82 1016.30 

T1 F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r i v e )  
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  Q-15 C615L.IH2. 29  Oct 93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVlNS Q WSEL FQ 

4 .056 1800.0 

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

3 

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

?IME vLoB vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 3 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .57 1800.07 1800.07 1800.00 1800.20 . I 3  .OO .OO 1800.80 
15.0 .O 14.8 .2  . O  5.0 .2 .O .O 1799.90 . 00 . 00 2.94 .91  .OOO .024 .035 .OOO 1799.50 997.22 

.012356 0. 0.  0. 0 8 0 .OO 20.26 1017.48 

"SECNO 1.100 
1.100 .57 1800.07 1800.07 . O O  1800.21 .13 .OO .OO 1800.80 

15 .0  .O 14 .8  .2 .O 5 .1  .2 .O .O 1799.90 
. 00 .OO 2.93 .91  .OOO .024 .035 .OOO 1799.50 997.18 

"SECNO 1.200 
1.200 .58 1800.08 1800.07 .OO 1800.21 . I 3  . 00 .OO 1800.80 

15.0 .O 14 .8  .2 . O  5 .1  .2 .O . O  1799.90 
. 00 .OO 2.90 .91  .OOO .024 .035 .OOO 1799.50 997.08 

T I  F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q-20 C615L.IH2. 29 Oct  93 t r l  

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

5 ,056 1800.0 

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

4 

PAGE 4 

PAGE 5 

PAGE 6 

PAGE 7 

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Flow Spl i t  a t  C615 Left HEC-2, Page 2 



PAGE 8 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB 8:; QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

?IME vLoa vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

"PROF 4 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .64 1800.14 1800.14 1800.00 1800.28 . I 5  .OO .OO 1800.80 
20.0 .O 19.6 .4  .O 6.3 . 4  .O .O 1799.90 

.OO .OO 3.10 1.13 .OOO .024 .035 .OOO 1799.50 994.66 
.012189 0. 0. 0. 0 11 0 .OO 23.70 1018.36 

"SECNO 1.200 
1.200 .64 1800.14 1800.14 .OO 
20.0 .O 19.6 .4  .O 

.OO .OO 3.06 1.12 .OOO 
.011798 0. 0 .  0. 0 

T I  F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q-25 C615L.IH2. 29 Oct  93 trl 

J 1  ICHECK INQ NINV IDIR STRT 

6 .056 

52 NPROF IPLOT PRFVS XSECV XSECH 

SECNO DEPTH CWSEL CRIWS WSELK 
QLOB QCH QROB ALOB 

?IME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR ITRIAL 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .69 1800.19 1800.19 1800.00 
25 .0  .O 24.3 .7 .O 

.OO .OO 3.24 1.29 .OOO 
.012063 0.  0. 0. 0 
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METRIC 

FN 

HVINS 

ALLDC 

Q WSEL FQ 

1800.0 

1 BW CHNIM ITRACE 
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EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

T I  F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-30 C615L.IHZ. 29 Oct  93  trl 

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

7 .056 1800.0 

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

6 

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

&ME v LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

Channel 
APPENDIX A 

Hydraul i c Calculations for Flow Spl it at C615 Left 
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CCHV- ,100 CEHV- ,300 
'SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .74 1800.24 1800.24 1800.00 1800.41 .I7 .OO .OO 1800.80 
30.0 .O 28.9 1.1 .O 8.6 .8 .O .O 1799.90 
.OO .OO 3.35 1.42 . 000 .024 .035 .OOO 1799.50 990.65 

,011872 0. 0. 0.  0 14 0 .OO 29.08 1019.73 

"SECNO 1.100 
3720 CRIT ICAL  DEPTH ASSUMED 

1.100 .74 1800.24 1800.24 .OO 1800.41 .I7 .OO .OO 1800.80 
30.0 .O 28.9 1.1 .O 8.7 .8 .O .O 1799.90 
.OO .OO 3.34 1.41 .OOO .024 .035 .OOO 1799.50 990.60 

.011761 0. 0. 0. 0 5 0 .OO 29.14 1019.75 

"SECNO 1.200 
1.200 .75 1800.25 1800.24 .OO 1800.41 .I7 .OO .OO 1800.80 
30.0 .O 28.9 1.1 .O 8.7 .8 .O .O 1799.90 
.OO . 00 3.31 1.41 .OOO .024 .035 .OOO 1799.50 990.50 

.011532 0. 0. 0. 0 5 0 .OO 29.28 1019.78 

T I  F l o w  s p l l t  a t  C615 l e f t  c h a n n e l  (Mimosa D r i v e )  
T 2  F o u n t a i n  H i l l s  N o r t h  F I S  
T3 9-35 C615L.IH2. 29 O c t  93 trl 

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

8 .056 1800.0 

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

7 

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

%ME VLOB 9:: VROB XNL xNcH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

"PROF 7 

CCHV- .I00 CEHV- ,300 
~ S E C N O  1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .78 1800.28 1800.28 1800.00 1800.46 
35.0 .O 33.5 1.5 .O 9.8 
.OO .OO 3.43 1.52 .OOO .024 

.011565 0. 0. 0. 0 14 

"SECNO 1.200 
1.200 .79 1800.29 1800.28 .OO 1800.46 .I7 .OO .OO 1800.80 
35.0 .O 33.5 1.5 .O 9.9 1.0 .O .O 1799.90 
.OO .OO 3.40 1.51 .OOO .024 ,035 .OOO 1799.50 988.77 

.011280 0. 0. 0. 0 5 0 .OO 31.60 1020.37 

T I  F l o w  s p l i t  a t  C615 l e f t  c h a n n e l  (Mimosa D r i v e )  
T2 F o u n t a i n  H i l l s  N o r t h  F I S  
T3 Q-30 C615L.IH2. 29 O c t  93 t r l  

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

9 ,056 1800.0 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

8 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOE ACH AROB VOL TWA 9 VROB %ME 

R-BANK ELEV 
VLOB XNL XNCH XNR WTN ELMIN SSTA 

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

"PROF 8 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .82 1800.32 1800.32 1800.00 1800.51 .18 .OO .OO 1800.80 

Channel 
APPENDIX A 
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'SECNO 1.200 
1.200 .83 1800.33 1800.32 .OO 1800.51 .18 . 00 .OO 1800.80 

40.0 .O 38.0 2.0 .O 11.0 1 . 2  .O .O 1799.90 
.OO .OO 3.47 1.59 .OD0 ,024 .035 .OOO 1799.50 987.19 

.011045 0 .  0 .  0 .  0 5 0 .OO 33.72 1020.91 

T I  F low s p l i t  a t  C615 l e f t  channel  (Mimosa D r t v e )  
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  Q-35 C615L.IH2. 29 Oct  93 trl 

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

10 .056 1800.0 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

15 

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

?IME vLoB QCH vcn  vRoB xNL xNcH xNR wTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1,000 .86 1800.36 1800.36 1800.00 1800.55 .19 .DO .OO 1800.80 
45.0 .O 42.6 2 .4  . O  11.9 1 .4  .O .O 1799.90 

.OO . 00 3.59 1.69 .OOO ,024 ,035 .OOO 1799.50 985.95 
.011235 0.  0 .  0.  0 17 0 .OO 35.39 1021.34 

"SECNO 1.200 
1.200 .87 1800.37 1800.36 .00 1800.55 . I 9  . 00 .OO 1800.80 

45.0 .O 42.6 2 . 4  . O  12.0 1 .4  .O .O 1799.90 
.OO - 0 0  3.56 1 .68  .OOO .024 .035 .OOO 1799.50 985.81 

.010981 0.  0 .  0.  0 5 0 .OO 35.57 1021.38 
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THIS RUN EXECUTED 04NOV93 12:00:03 

NOTE- ASTERISK ( * )  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUWRY OF ERRORS LIST 

c f s .  C615L.IH2. 29 Oct 

SUMMARY PRINTOUT 

SECNO 9 CWSEL CRIWS EG TOPWID DEPTH 10'KS VCH 

Channel 
APPENDIX A 

Hydraul i c Cal cul a t  i ons fo r  Flow Spl i t a t  C615 Le f t  HEC-2, Page 5 
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CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO- 

PROFILE-  
PROFILE-  
PROF1 LE- 
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  
PROFILE-  

PROFILE-  

APPENDIX A 
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DEPTH 
DEPTH 
DEPTH 
DEPTH 
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ASSUMEO 

HEC-2, Page 6 



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

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

HEC-2 WATER SURFACE PROFILES * " 

V e r s i o n  4.6.2; May 1991 

" 
RUN DATE 04NOV93 TIME 12:00:11 * " 

xxxxxxx  
X X 
X X 
X X 

XXXXX 
X X 
X 
X 
x 
X X 

XXXXX 

U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

XXXXX 
X X 

X 
XXXXX 

X 
X 
XXXXXXX 

XXXXXXX 
X 
X 
XXXX 
X 
X 
XXXXXXX 

XXXXX 

PAGE 1 

THIS RUN EXECUTED 04NOV93 12:00:11 
"..*.*t"**********tt*"*"""""*t".""tt. 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 
.*******t*.***..***"t""""""n.t..*"""" 

T I  Flow s p l i t  a t  C615 r i g h t  channel  ( 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  
T3 Q - 5 c f s .  C615R.IH2. 29  Oct 93 trl 

J 1  ICHECK INQ NINV IDIR STRT METRIC HVINS 

2 .050 

3 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 

WSEL FQ 

1800.0 

CHNIM ITRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 

SECND DEPTH CWSEL CRIWS WSELK EG HV 
QLOB QROB ALOE ACH AROB 

QCH VROB ?IME v Loa vcH xNL xNcH xNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I CON1 

"PROF 1 

CCHV- . I 0 0  CEHV= .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .34 1800.04 1800.04 1800.00 1800.12 
5.0 .O 5.0 .O .O 2 . 1  
.OO .05 2.37 .OO .035 ,024 

.015559 0 .  0.  0. 0 8 

H L 
VOL 
WTN 
CORAR 

'SECNO 1.100 
1.100 .34 1800.04 1800.04 .OO 1800.13 .09 . O O  .OO 1800.00 

5.0 .O 5.0 .O .O 2 . 1  .O .O . O  1800.90 
.OO .05 2 .34  .OO .035 .024 .OD0 .OOO 1799.70 968.57 

.015169 0. 0. 0.  0 5 0 .OO 12.70 981 - 2 7  

T1 Flow s p l i t  a t  C615 r i g h t  channel  ( 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  
T 3  Q-10 C615R.IH2. 29 Oct 93 trl 

Channel 
APPENDIX A 

Hydraulic Calculations for Flow Split at C615 Right 
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OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

PAGE 3 
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J1 ICHECK INQ NINV I D I R  STRT METRIC HVINS Q WSEL FQ 

3 ,050 1800.0 

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

2 

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

%ME vLos 9;; vRoe xNL xNcH xNR wTN E m I N  ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST 

PAGE 4 

CCHV- . I 0 0  CEHV- .300 
"SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .44 1800.14 
10.0 .o 10 .0  

.OO .05 2.75 
.014326 0. 0 .  

"SECNO 1.200 
1.200 .45 1800.15 1800.14 .OO 1800.26 . I 1  

10.0 .O 10.0 .o .I 3.7 .o  
.OO .05 2.70 .OO .035 ,024 .OOO 

.013580 0. 0.  0 .  0 6 0 

T1 F low s p l t t  a t  C615 r i g h t  channel  (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  
T3 9-15 C615R.IH2. 29  Oct  93 t r l  

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

4 .050 1800.0 

J 2 N P R O F  IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE 

3 

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

?IME vLoB vcH vRoB xNL xNcH xNR wTN ELMIN ssTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

'PROF 3 

CCHV- . I 0 0  CEHV- .300 
*SECNO 1.000 
3720 CRITICAL DEPTH ASSUMED 

1.000 .52 1800.22 1800.22 1800.00 1800.36 . I 3  
15.0 .2 14.8  .O . 2  5.0 .O 

.OO 1.12 2.95 .OO .035 .024 ,000 
.013092 0 .  0.  0 .  0 20 0 
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T I  F low s p l i t  a t  C615 r i g h t  channel  (E l  Lago B l v d . )  
T2 F o u n t a i n  H l l l s  N o r t h  F I S  
T3 Q-20 C615R.IH2. 29  Oct  93  trl 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

5 .050 1800.0 

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

4 
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Channel 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

%ME vLoB  vcH  vRoB xNL xNcH xNR wTN ELMIN ssTA  
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICONT CORAR TOPWID ENDST 

CCHV- .I00 CEHV- .300 
'SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .59 1800.29 1800.29 1800.00 1800.44 -15 .OO .OO 1800.00 
20.0 .3 19.7 .O .3 6.3 .O .O .O 1800.90 
.OO 1.30 3.12 .OO .035 .024 .OOO .OOO 1799.70 967.07 

.012501 0. 0. 0. 0 17 0 .OO 22.57 989.64 

'SECNO 1.100 
1.100 .59 1800.29 1800.29 .OO 1800.44 .15 . 00 .OO 1800.00 
20.0 .3 19.7 .O .3 6.3 .O .O .O 1800.90 
.OO 1.29 3.10 .OO .035 .024 .OOO .OD0 1799.70 967.06 

.012364 0. 0. 0. 0 5 0 .OO 22.62 989.68 

T 1  F l o w  s p l i t  a t  C615 r i g h t  c h a n n e l  ( 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  
T 3  0-25 C615R.IH2. 29 O c t  93 t r l  

51 ICHECK INQ N lNV I D I R  STRT METRIC HVINS Q WSEL FQ 

6 .050 1800.0 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE 

5 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
QLOB QROB ALOB ACH AROB VOL TWA R-BANK ELEV $5; VROB TIME VLOB XNL XNCH XNR WTN ELMIN SSTA 

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

'PROF 5 

CCHV- .I00 CEHV- .300 
*SECNO 1.000 
3720 CRIT ICAL  DEPTH ASSUMED 

1.000 .64 1800.34 1800.34 1800.00 1800.51 .I7 .OO .OO 1800.00 
25.0 .5 24.5 .O .3 7.4 .O .O .O 1800.90 
.OO 1.45 3.30 .OO .035 .024 .OOO .OOO 1799.70 966.76 

.012543 0. 0. 0. 0 20 0 .OO 24.58 991.34 

"SECNO 1.200 
1.200 .65 1800.35 1800.34 .OO 1800.51 .I6 .OO .OO 1800.00 
25.0 .5 24.5 .O . 4  7.6 .O .O .O 1800.90 
.OO 1.42 3.22 . 00 ,035 .024 .OOO ,000 1799.70 966.71 

.011771 0. 0. 0. 0 5 0 .OO 24.89 991.60 

T 1  F l o w  s p l l t  a t  C615 r i g h t  c h a n n e l  ( E l  Lago  B l v d . )  
T2  F o u n t a i n  H t l l s  N o r t h  F1S 
73 Q-30 C615R.IH2. 29 O c t  93 trl 

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

7 .050 1800.0 

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

6 

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

%ME 
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
V LOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

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

Channel 
APPENDIX A 

Hydraulic Calculations f o r  Flow S p l i t  a t  C615 Right 
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