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APPENDIX VI 
HYDROLOGIC MODELS 



PROPOSED CONDITION OUTPUT 



L INE 

HEC-1 I N W T  PAGE 1 

I D  M Y V A L E  FLOOD MITIGATION STU)Y 
I D  COE L VAN LOO CONSULTING, INC. 
I D  10-YEAR, 6-HOUR STORM 
I D  PROPOSED CONDITIONS - RETENTION BASIN ADDITIONS 
I D  FILE: HlPRPlO DATE: 1/22/96 
I D  JOB #: 95-0024-01 
I D  
*D I AGRM 
I T  5 300 
I0 5 0 
I N  15 
JD 1.95 0.01 
PC .000 .008 .016 .025 .033 .041 .050 
PC .087 .099 .I18 ,138 .216 .377 .834 
PC .w -972 .m .wi i.ooo 
JD 1.94 0.50 
JD 1.91 2.80 
PC .OOO .009 .016 .025 .034 .042 .051 
PC ,087 .lo0 .I20 .163 .252 .451 .694 
PC .950 .963 .975 .988 1.000 
JD 1.80 16.0 
PC .OOO .015 .020 .030 .048 .063 .076 
PC .I35 .I52 .175 ,222 .304 .472 .670 
PC .946 .960 .973 .987 1.000 
JD 1.58 90.0 
PC .000 .021 .035 .051 .071 .087 .I05 
PC .I79 .201 .232 .281 .364 .500 .658 
PC .927 .%5 .964 .982 1.000 
JD 1 . 1  500.0 
PC .OOO .024 .043 .059 .078 .098 .I19 
PC .212 2 3 9  .271 .321 .408 .515 .627 
PC .907 ,930 .954 .977 1.000 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 MAS USED TO FIND TC & R FOR THlS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999 

L = .47 W = .029 Adj .  S l o p e  = 14.8 
,095 
.I50 .250 4.300 .620 55.000 
.308 .211 

0 5 16 30 65 TI 84 90 94 97 
- -100 

B 
SUB-BASIN B 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THlS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L = 1.03 Kb = ,026 Adj .  S l o p e  = 16.5 
.294 
.I50 .250 5.670 .279 55.000 
.446 .311 

0 5 16 30 65 77 84 90 94 97 
100 



RUNOFF SWARY 
FLW I N  CUBIC FEET PER SECOND 

1 TIME IN HOURS, AREA IN SNARE UILES 

PEAK TIUE OF AVERAGE FLW FOR W I M M  PERIOD BASIN lUX1MM T I E  OF 
OPERAT I ON STATION FLOU PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE UAX STAGE 

I HYDROGRAPH AT A 114. 4.08 13. 3. 3. .09 

HYDROGRAPH AT B 305. 4.17 43. 11. 10. .29 

I DIVERSION TO D39S 84. 3.83 26. 7. 6. .29 
- 

HYDROGRAPH AT D39 221. 4.17 17. 4. 4. .29 

I HYDROGRAPH AT C 235. 4.17 31. 8. 8. .21 

ROUTED TO R39 224. 4.17 31. 8. 8. .21 

I I 2 COMBINED AT C40 444. 4.17 48. 12. 12. .50 

ROUTED TO R40 337. 4.42 48. 12. 12. .50 

I HYDROGRAPH AT D 169. 4.17 25. 6. 6. .17 

ROUTED TO R43 146. 4.33 25. 6. 6. .17 

HYDROGRAPH AT E 216. 4.17 31. 8. 8. .20 

3 MnBINED AT C43 556. 4.42 99. 25. 24. -87 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 CWBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 MnBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

s43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R47 

H 

c47 

S47 

D47S 

D47 

CRIT 

HYDROGRAPH AT D47C 239. 4.75 32. 8. 8. 1.71 

ROUTED TO R48 224. 5.00 32. 8. 8. 1.71 

HYDROGRAPH AT 



2 CO~BINED AT c49 305. 4.92 n. 

I HYDROGRAPH AT J 238. 4.33 51. 

2 COM6INED AT 6 1 409. 4.92 114. 

I DIMRSIW TO D51S 20. 3.25 17. 

HYDROGRAPH AT D5 1 389. 4.92 97. 

I HYDROCRAPH AT K 195. 4.17 28. 

HYDROGRAPH AT L1 138. 4.33 30. 

I RMED TO RL1 130. 4.50 30. 

HYDROGRAPH AT U1 118. 4.08 13. 3. 3. .W 

I - RMED TO RII I 108. 4.17 13. 3. 3. .09 

I 
2 COIBINED AT CCHAIl 205. 4.33 42. 11. 10. .32 

3 COMBINED AT CB 598. 4.33 155. 39. 38. 3.07 

ROUTED TO SB 87. 6.00 67. 31. 30. 3.07 

HYDROGRAPH AT RTN47 155. 4.50 81. 21. 20. 1.71 

I 
HYDROGRAPH AT RTN51 20. 3.25 17. 5. 4. 

2 CCUBINED AT CSDl 175. 4.50 96. 26. 25. 

I 2 COMBINED AT CSDZ 251. 5.92 144. 53. 51. 

HYDROGRAPH AT L 189. 4.33 41. 11. 10. 

I ROUTED TO R59 lm. 4.58 41. 11. 10. 

HYDROGRAPH AT n 108. 4.08 12. 3. 3. 

I HYDROGRAPH AT N 364. 4.25 56. 14. 14. 

ROUTED TO RCW 346. 4.33 56. 14. 14. 

HYDROGRAPH AT 

2 COlsINED AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 
-- 
ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

0 

CCW 

RCP 

P 

CCP 

DGCU 

DGC 

R58 

C59 

S59 

D59S 

D59U 

RTNGC 



ROUTED TO 

HYDROGRAPH AT 

2 COneINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 CO(B1NED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO . 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RGC 

a 

CGC 

SGC 

R63 

R 

C63 

SA 

DSAY 

DSA 

DSAE 

DURA 

RTNSAE 

RTN59 

c60 

S 

R57 

T 

C58 

*** NORMAL END OF HEC-'I *** 

Rm) 

U 

RBH 

v 

CBH 

R61 

Y 

CCK 

RCK 

X 

C67 



PROPOSED CONDITION OUTPUT 



L INE 

HEC-1 .INPUT PAGE 1 

I D  MRWALE FLOOD MITIGATION STUDY 
I D  C# & VAN LOO CONSULTING, INC. 
I D  2 - YEAR, 6-HOUR STORM 
I D  PROPOSED m I T I O H S  - RETENTION BASIN ADDITIONS 
I D  FILE: HlPRP2 DATE: 1/22/96 
I D  J08  1: 95-0024-01 
I D  
9 IAGRAM 
I T  5 300 
I0  5 0 
I N  15 
JD 1.17 0.01 
PC .OW . .016 .025 .033 .041 ,050 
PC .087 -099 1 8  .I38 216  .377 .834 
PC .962 .9R .983 .991 1.000 
JD 1.16 0.50 
JD 1.15 2.80 
PC .OW .009 .016 .025 .034 .042 .051 
PC .087 .I00 .I20 .I63 .252 ,451 .694 
PC .950 .963 .9?S .988 1.000 
JD 1.08 16.0 
PC .WO .015 .020 .030 .048 ,063 ,076 
PC .I35 .I52 .I75 .UZ .304 .472 .670 
PC .946 .WO .973 .987 1.000 
JD 0.95 90.0 
PC .OOO .021 .035 .051 .071 .087 .lo5 
PC .I79 .201 232 .281 .364 .5W .658 
PC .927 .945 .964 ,982 1.000 
JD 0.67 500.0 
PC .OOO .024 .043 .059 .078 .098 .I19 
PC 212  .239 271  .321 ,408 ,515 .627 
PC .907 .930 .954 .977 1.000 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 M S  USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REWCT ION FACTOR OF ,999 

L = .47 Kb = .OtP Adj .  S t o p e  = 14.8 
.095 
.I50 .250 4.300. .620 55.000 
.308 .211 

0 5 16 30 65 77 84 90 94 97 
100 

B 
SUB-BASIN B 
6-mXIR RAINFALL, PATTERN NO. 1.00 M S  USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L ~ 1 . 0 3  K b =  .026 Adj .  S l o p e =  16.5 
.294 
.I50 .250 5.670 279  55.000 
.446 .311 

0 5 16 30 65 77 84 90 94 97 
100 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COlBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 CWBINED AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

STAT I ON 

A 

B 

D39S 

D39 

C 

R39 

C40 

R40 

D 

R43 

E 

C43 

s43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R47  

H 

C47 

s47 

D47S 

D47  

CRIT 

D47C 

R48 

1 

RUNOFF SUmARY 
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK T I M  OF AVERAGE F L W  FOR WIMM PERIW 
F L W  PEAK 6-HOUR 24-HOUR 72-HCUR 

BASIN W I M W  TIME OF 
AREA STAGE MAX STAGE 



2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSIOW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSIOW TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

DlVERSIOW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

D51S 

D5 1 

K 

L' 

RL' 

H' 

RH' 

c c w  

CB 

SB 

RTN47 

RTN51 

CSDl 

CSDZ 

L 

R59 

H 

N 

RQI 

0 

CQI 
.. . 

RCP 

P 

CCQ 

DGW 

DGC 

R58 

C59 

S59 

D59S 

D59U 

RTNGC 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSIW TO 

HYDROGRAPH AT 

D IVERSIW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 M I N E D  AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO . 

HYDROGRAPH AT 

2 COMBINED AT 

RGC 

Q 

CGC 

SGC 

R63 

R 

C63 
- 

SA 

DSAU 

ow 

D SAE 

D m  

RTNSM 

RTN59 

CM) 

S 

R57  

T 

C58 ' 

RMO 

U 

RBH 

v 

CBH 

R61 

U 

CCT 

RCK 

X 

C67  

I *** N m W L  END OF HEC-1 



100-YEAR, 24-HOUR HEC-1 
PROPOSED CONDITION OUTPUT 



LINE 

HEC-1 INPUT PAGE 1 

I D  MARWALE FLOWING MITIGATION STUDY 
I D  COE 2 VAN LOO CONSULTANTS, INC. 
I D  100-YEAR, 24-HOUR STORM 
I D  PROPOSED CONDITIONS 
I D  FILE: HIP124 DATE: 1/24/96 
I D  JOB #: 95-0024-01 
I D  
*DIAGRAn 
I T  5 300 
I0  5 0 
1 N 15 
JD 3.67 0.01 
PC .OOO .002 .005 .008 0 1 .014 .017 
PC .029 .032 .035 .038 .041 .044 .048 
PC .064 .OM . o n  . o x  .om . 085 .o90 
PC .I10 .I15 .1M .I26 .I33 .I40 .I47 
PC 1 8  .I91 .203 .218 .236 .257 .283 
PC .735 .758 .TI6 .791 .804 .815 .825 
PC .856 .863 .869 .875 ,881 .887 .893 
PC .913 .918 .922 .926 .930 .934 .938 
PC .953 -956 .959 .%2 .%5 .968 .971 
PC .983 .986 .989 .992 .995 .998 1.000 
JD 3.45 10.00 
JD 3.30 30.00 
JD 3.16 60.00 
JD 3.10 90.00 
JD 3.06 120.00 
JD 3.03 150.00 
JD 2.94 300.00 
JD 2.86 500.00 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .999 

L = .47 Kb = .029 Adj. S lope  = 14.8 
.095 
,150 .250 4.300 .620 55.000 
.308 211  

0 5 16 30 65 TI 84 90 94 97 
100 

B 
SUB-BASIN B 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L 8 1.03 Kb = .026 Adj. S lope  = 16.5 
.2% 
.I50 250  5.670 .279 55.000 
.446 .311 

0 5 16 30 65 77 84 90 94 97 
100 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

RWTED TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

ROUTED TO , 

2 COMBINED AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

STAT I ON 

A 

B 

D39S 

D39 

C 

R39 

C40 

R40 

D 

R43 

E 

C43 

S43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R47 

H 

U 7  

S47 

D47S 

D47 

CRIT 

D47C 

R48 

RUNOFF SUUMARY 
F L W  I N  CUBIC FEET PER SECOND 

TlUE I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIWE OF AVERAGE F L W  FOR M A X I M  PERlW 
F L W  PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMA TIME OF 
AREA STAGE MAX STAGE 

.09 

.29 

.29 

.29 

.21 

- 2 1  

.50 

.50 

.17 

-17 

.20 

.87 

.87 

.87 

.87 

.87 

.50 

.50 

1.37 

.12 

.12 

.22 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

.44 



2 CQIBINED AT 

HYDROGRAPH AT 

2 COWINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

/ 

ROUTED TO 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

C49 

J 

C5 1 

D51S 

D51 

K 

L'  

RL' 

n ' 

RH ' 

CCHAm 

CB 

SB 

RTN47 

RTN5 1 

CSD1 

CSDZ 

L 

R59 

n 

N 

RCll 

0 

CCll 

RCP 

P 

CCP 

DGW 

DGC 

R58 

C59 

559  

D59S 

D59U 

RTNGC 



I *** NORMAL END OF HEC-1 *- 

I 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROOTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCUBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 M14BINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCUBINED AT 

RGC 

Q 

CGC 

SGC 

R63 

R 

C63 

SA 

DSAU 

DSA 

DSAE 

DURA 

RTNSAE 

RT N59 

C60 

S 

R57 

T 

C58 

Rml  

U 

RBH 

v 

CBH 

R61 

w 

CCK 

RCK 

X 

C67 



n-mm+c***cmcm 

PACKAGE (HEC-13 : 
* SEPTEUBER 1990 . 

VERSION 4.0 

RUN DATE 01/22/1996 T I E  11:30:39 

****-HLW********f+ 

. 

* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 
* 609 SE- STREET * 

DAVIS, CALIFORNIA 95616 
* (916) 756-1104 
* 
****-*****--********** 

X X XxxxxXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXW XXXXX XXX 

THIS PROGRAU REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNWN AS HECl (JAN 131, HEClGS, HEClDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES -RTIUP- AND -RTIOR- HAVE CHANGED FRCU THOSE USED WITH THE 1973-STYLE I N W l  STRUCTURE. 
THE DEFINITION OF -AnSKK- ON RU-URD UAS CHANGED UITH REVISIOWS DATED 28 SEP 81. THIS I S  THE FORTRAW77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLW SUBUERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED ULCULATIOW INTERVAL LOSS RATE:GREEN AND AllPT INFILTRATION 
KINEMATIC UAM: NEU F IN ITE DIFFERENCE ALGORITHU 



HEC-1 INWT PAGE 1 

LINE 

ID MARWALE FLOOD MITIGATIOW STWY 
ID COE & VAN LOO COWSULTING, INC. 
ID 100-YEAR, 6-HOUR STOW 
I D  EXISTING CUNDITIONS UWIFIED FOR DIVERSIOW AT 59TH A M  AND GOLF COURSE 
ID FILE: HlEXlOO DATE: 1/22/96 
ID JOB #: 95-0024-01 
ID 
r)IAGRAn 
IT 5 300 
I 0  - -5  0 
1 N 15 
JD 3.05 0.01 
PC .OOO .008 .016 .025 .033 .041 .050 .058 .066 .074 
PC .087 .099 .I18 ,138 .216 .377 .834 .911 .931 .950 
PC .96z . 9 n  .9a3 .wi 1.000 
JD 3.03 0.50 
JD 2.99 2.80 
PC .OOO .OW .016 . O Z  .034 .042 .051 .059 -067 .076 
PC .087 .I00 .I20 .I63 .252 .451 .694 .837 .900 .938 
PC . S O  .963 .975 .988 1.000 
JD 2.81 16.0 
PC .OOO .015 .020 .030 .048 ,063 .076 .090 .lo5 .I19 
PC .I35 .I52 .I75 -222 .304 .4R .670 .796 368 .912 
PC .946 .960 .973 .987 1.000 
JD 2.47 90.0 
PC .OOO .021 .035 .051 .071 .087 .lo5 .1Z .I43 .I60 
PC .I79 .201 .232 2 8 1  .364 .SO0 .658 .?El .a41 .888 
PC .927 .945 .964 .982 1.000 
JD 1.74 500.0 
PC .OOO .024 .043 .059 .078 .W8 .I19 .I41 -162 .I86 
PC .212 .239 .271 .321 .408 .515 .627 .735 -814 .a64 
PC .907 .930 .954 .977 1.000 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .999 

L = .47 Kb= .029 Adj. Slope= 14.8 
.095 
.I50 .250 4.300 .620 55.000 
.308 -211 

0 5 16 30 65 T7 84 90 94 97 
100 

B 
SUB-BASIN B 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L = 1.03 Kb = .026 Adj. Slope = 16.5 
.294 
.I50 2 5 0  5.670 279  55.000 
.446 .311 

0 5 16 30 65 77 84 90 94 97. 
100 



L INE 

HEC-1 INPUT PAGE 2 

KII D39 FLOU D I M R S I W  AT 39TH A M  
DT D39S 
D I 0 50 200 600 
DQ 0 a4 a4 84 

C 
SUB-BASIN C 
6-HWR RAINFALL, PATTERN NO. 1 .OO UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .997 

L = .93 Kb= .027 Ad j .  S l o p e =  22.8 
.2w 
-145 -250 3.500 .392 57.630 
.371 .282 

0 5 16 30 65 77 84 90 94 97 
100 

KK R39 
Kn ROUTING SOBBASIN C ALOllG 39TH A M .  TO CP 40 
RS 1 ELEV 0 
RC 0.025 0.016 0.025 1600 0.0042 
RX 69.7 69.8 69.9 70 130 130.1 130.2 130.3 
RY 5 2 1 0 0 1 2 5 

KK C40 COWCENTRATIOW W I N T  40 - COIBINGING B AN0 C 
HC 2 .  

KK R40 ROUTE 40 TO C43 
RS 2 ELEV 0 
RC 0.050 0.035 0.050 2700 .0015 
RX 450 458 462 482 404 562 566 570 
RY 5 2 1 0 0 1 2 5 

D 
SUB-BASIN D 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .97 Kb = .027 Adj .  S l o p e  = 21.6 
.I68 - 
.I46 250  3.500 .391 57.230 
.392 .353 

0 5 16 30 65 77 84 90 94 97 
100 

KK R43 ROUTE 43 - CARRYS SUBBASIN D TO C43 
RS 1 E L N  0 
RC 0.020 0.016 0.020 2150 0.0037 
RX 439.7 439.8 439.9 440 560 560.1 560.2 560.3 
RY 5 2 1 0 0 1 2 5 



L INE 

94 
95 
% 
97 
98 
99 
100 
101 
102 
1 03 

104 - 
lo5 

106 
107 
108 
109 
110 

111 
112 
113 
114 

115 
116 
117 
118 
119 

120 
121 - 
122 
1 23 
124 
125 
126 
127 
128 
129 

130 
131 
132 
133 
134 

135 
136 

ID.. 

KK 
m 
m 
ta 
m 
BA 
LG 
UC 
UA 
UA 

KK 
HC 

KK 
RS 
SV 
SE 
sa 

KK 
DT 
D I 
DQ 

KK 
RS 
RC 
RX 
RY 

KK 
KH 
Kn 
Kn 
Kn 
BA 
LG 
UC 
UA 
UA 

KK 
RS 
RC 
Rx 
RY 

KK 
HC 

HEC-1 I N W T  PAGE 3 

E 
SUB-BASIN E 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997 

L = .78 Kb = .027 Adj .  S l o p e  = 11.4 
.I97 
.I32 ,250 5.980 .274 66.010 
.438 .307 

0 5 16 30 65 77 84 90 94 97 
100 

C43 COWCENTRATIO)( POINT 43 
3 

S43 STORAGE ROOTING 
1 F L W  -1 
0 0.01 .1 .645 4.77 6.79 29.76 

1104 1104.1 1105 1106 1106.8 1107 1108 
0 27 27 27 27 54 1815 

D43 F L W  D I M R S I M  AT 43RD A M  
D43S 

0 27 27 27 27 54 1815 
0 27 27 27 27 27 27 

R44 ROUTE 44 
1 ELEV -1 

0.025 0.016 0.025 1300 0.0027 
469.7 469.8 469.9 470 530 530.1 530.2 530.3 

5 2 1 0 0 1 2 5 

F 
SUB-BASIN F 
6 -HWR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993 

L = 1.18 Kb = .041 Adj .  S l o p e  = 20.7 
.500 
.I11 345 4.740 .234 11.550 
.654 .392 

0 5 16 30 65 77 84 90 94 97 
100 

R45 ROUTE 45 
2 ELEV 0 

0.020 0.016 0.020 2200 0.0039 
69.7 69.8 69.9 70 135 135.1 135.2 135.3 

5 2 1 0 0 1 2 5 



HEC-1 .INPUT PAW 4 

LINE ID.. 

G 
SUB-BASIN G 
6-HOUR RAINFALL, PATTERN NO. 1.00 WS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .80 Kb = .028 Adj. Slope = 3.0 
.I21 
.I50 .250 3.550 .403 55.000 
.829 .a37 

0 5 16 30 65 77 84 90 94 97 
100 

R47 ROUTE 47 
5 ELEV 0 

0.025 0.016 0.025 7350 0.0043 
54.7 54.8 54.9 55 145 145.1 145.2 145.3 

5 2 1 0 0 1 2 5 

H 
SUB-BASIN H 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .997 

S47 STORAGE ROUTING AT 47lH A M  
1 FLW - 1 
0 0.01 4.04 6.31 28.74 

1104 1104.1 1104.8 1105 1106 
0 105 115 182 1988 

D47 DIVERSIW AT 47lH AM CANAL OMRFLW SOUTH 
D47S 

0 58 '68 135 1941 
0 0 0 22 825 

FLW DIVERSION TO CRITTENDEN STOW DRAIN 

ROUTE 48 
ELEV 0 

0.016 0.030 2650 -0020 
64.8 64.9 65 135 135.1 135.2 135.3 

2 1 0 0 1 2 5 



L INE 

HEC-1 I N W T  PAGE 5 

I 
SUB-BASIN I 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR .THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF -994  

L = 1.46 Kb = .025 Adj .  S l o p e  = 15.0 
.445 
.241 .254 3.810 3 4 3  29.760 
.600 .451 

0 5 1 6 -  3 0  65  T7 84 90 9 4  97 
1 0 0  

KK C49 CONCENTRATION POINT 4 9  
HC 2 

J 
SUB-BASIN J 
6-HOUR RAINFALL, PATTERN NO. 1 .OO U S  USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = 1.60 W = .026 Ad j .  S l o p e  = 12.3 
.388 
,200 2 5 2  3.500 .378 44.870 
.MO .622 

0 5 16 3 0  65  77 84 9 0  9 4  97 
100  

KK S51 STORAGE ROUTING 
RS 1 F L W  -1 
SV 0 0.01 4.81 23.30 57.73 
SE 1103 1103.1 1104 1105 1106 
SQ 0 3 1 2  3 1 6  1216 4082 

KK D51 D51S-51ST AVE STORM DRAIN DIVERSION TO THE SOUTH 
DT D51S 
D I  0 186 5 0 0  1000 4000 
DP 0 186 1 8 6  186 1 8 6  

KK RCRIT 
DR CRIT 

KK CSD TOTAL STOM DRAIN DIVERSION 
HC 2 2.54 



HEC-1 I N W T  

L I N E  

K 
SUB-BASIN K 
6-HCUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997 

L = .75 Kb = .035 Ad j .  S l o p e  = 12.3 
.217 
.I53 .290 4.430 -304 41.200 
.508 .331 

0 5 16 30 65 77 84 90 94 
100 

KK R55 
RS 2 ELEV 0 
RC 0.030 0.016 0.030 2600 .0028 
RX 49.7 49.8 49.9 50 150 150.1 150.2 150.3 
RY 3 2 1 0 0 1 2 3 

KK S55 STORAGE RWTING 
RS 1 F L W  - 1 
SV 0 0.01 .04 .08 5.56 12.08 20.80 
SE 1100 1100.1 1100.7 1101 1102 1102.5 1103 
SQ 0 74 77 113 1175 2476 4447 

KK 055 F L W  DIMRSIOW 
DT 055s 
D I  0 74 77 113 1175 2476 4447 
DQ 0 0 0 0 0 134 505 

L 
SUB-BASIN L 
6-HWR RAINFALL, PATTERN NO. 1.05 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .993 

L = 1.98 Kb = .024 Adj .  Slope = 14.0 
.541 
.217 .250 5.360 .285 45.930 
.729 .640 

0 5 16 30 65 77 84 90 94 
100 

KK' R59 
RS 2 ELEV 0 
RC 0.025 0.016 0.025 2600 .0021 
RX 89.7 89.8 89.9 90 310 310.1 310.2 310.3 
RY 5 2 1 0 0 1 2 5 

n 
SUB-BASIN n 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .64 Kb = .027 Adj .  S l o p e  = 15.2 
.I72 
.235 .I50 8.050 .I17 34.940 
.342 .215 

0 5 16 30 65 77 84 90 94 

PAGE 6 

,.lo 



L INE 

HEC-1 INPUT PAGE 7 

N 
SUB-BASIN N 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = 1.12 Kb = .025 Ad j .  Slope = 12.2 
.383 
.I50 .250 4.430 .341 55.000 
.H1 .340 

0 5 16 30 65 77 84 90 94 97 
100 

KK ROI ROUTING N ALONG CAMELBACK ROAD 
RS 2 ELEV 0 
RC 0.025 0.016 0.025 2600 0.0025 
RX 44.7 44.8 44.9 45 155 155.1 155.2 155.3 
RY 5 2 1 0 0 1 2 5 

0 
SUB-BASIN 0 
6-HOUR RAINFALL, PATTERN NO. 1.16 UAS USED TO FIND TC B R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991 

L = 1.29 Kb = .030 Adj. Slope = 15.7 
.658 
.202 .Z5 4.740 -329 49.420 
.613 .335 

0 5 16 30 65 77 84 90 94 97 
100 

KK car 
HC ? 

KK RCP ROUTING ALONG CAMPBELL 
RS 3 ELEV 0 
RC 0.025 0.016 0.025 5200 0.0026 
RX 159.7 159.8 159.9 160 340 340.1 340.2 340.3 
RY 5 2 1 0 0 1 2 5 

P 
SUB-BASIN P 
6-HOUR RAINFALL, PATTERN NO. 1.00 U S  USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = 1.37 Kb = .025 Adj. Slope = 17.9 
.397 
.ZO 250 5.050 288 30.000 
.529 .398 

0 5 16 30 65 77 84 90 94 97 
100 



L I N E  ID.. 

HEC-1 INPUT PAGE 8 

CCP 
2 

DGC F L W  DIVERTS INTO GOLF COURSE AND SOUTH I N  59TH AVE 
DGCU 

108 213 934 1758 
o o ni 1545 

C59 CONCENTRATION POINT 59 
4 

S59 STORAGE ROUTING 
1 F L W  - 1 
0 0.01 2.31 9.93 15.88 46.45 

1099 1099.1 1100 1100.8 1101 1102 
0 220 220 267 378 2689 

D59 F L W  DIVERSIOW 
D59S 

0 220 220 267 378 2689 
o 272 272 272 272 1030 

RTNGC FLOU INTO GOLF CWRSE FRCH 59TH A M  OMRTOPPING 
DGCU 

RGC ROUTE THRWGH GOLF KXlRSE 
6 ELEV 0 

0.035 0.035 0.035 4600 0.0027 
39.7 39.8 39.9 40 160 160.1 160.2 160.3 

5 2 1 0 0 1 2 5 

Q 
SUB-BASIN Q 
6-HWR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF .994 

L = 1.38 K b =  .050 A d j .  S l o p e s  15.3 
.475 
.230 2 5 0  6.290 259  17.750 

1.004 .733 
0 5 16 30 65 77 84 90 94 97 

100 

CGC CONCENTRATIOW W I N T  AT GOLF CWRSE 
2 

SGC STORAGE ROUTING I N  GOLF COURSE 
1 F L W  -1 
0 1.93 5.25 9.27 14.63 20.86 28.00 32 

1100 1101 1102 1103 1104 1105 1106 1106.5 
0 0 0 0 0 477 2326 3000 



L INE 

HEC-1 INPUT PAGE 9 

KK R63 
RS 1 ELEV 0 
RC 0.025 0.016 0.025 1450 0.0020 
RX 44.7 44.8 44.9 45 155 155.1 155.2 155.3 
RY 5 2 1 0 0 1 2 5 

R 
SUB-BASIN R 
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L =  .74 K b =  .027 Ad j .  S l o p e =  11.4 
.I79 
.250 ,150 7.780 .I30 30.000 
.425 .301 

0 5 16 30 65 TI 84 90 94 97 
100 

KK S63 STORAGE ROUTING AT 63RD AVE 
RS 1 F L W  -1 
SV 0 0.01 1.27 3.89 10.16 34.71 
SE 97 97.05 97.2 97.5 98 99 
SQ 0 1324 1678 2282 3778 8709 

KK D64 FLOU DIVERSIOW 
D l  D64S 
D I  52 1272 1625 2206 3300 5898 
DQ 52 1220 1573 2154 3248 5846 

S 
SUB-BASIN S 
&HOUR RAINFALL, PATTERN NO. 1 .OO UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .W6 

L = -70 Kb = -026 Ad j .  S l o p e  = 20.6 
.300 
.I50 .250 4.430 .341 55.000 
.317 .I55 

0 5 16 30 65 77 84 90 94 97 



L INE ID.. 

HEC-1. INPUT PAGE 10 

R57 ROUTE NEAR 57TH A M  
3 ELEV 0 

0.025 0.016 0.025 5200 0.0028 
114.7 114.8 114.9 115 285 285.1 285.2 285.3 

5 2 1 0 0 1 2 5 

T 
SUB-BASIN T 
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC C R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = .97 Kb = .025 Ad j .  S l o p e  = 15.3 
.MI 
.I57 .250 4.430 .342 56.390 
.429 252 

0 5 16 30 65 77 84 90 94 97 
100 

Rm) ROUTE NEAR MISSOURI 
3 ELEV 0 

0.020 0.016 0.020 5200 0.0028 
49.7 49.8 49.9 50 350 350.1 350.2 350.3 

5 2 1 0 0 1 2 5 

U 
SUB-BASIN U 
6-HOUR RAINFALL, PATTERN NO. 1.00 U S  USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .% Kb = .028 Ad j .  S l o p e  = 15.2 
.I30 
-198 .250 4.430 .332 51.460 
.463 .485 

0 5 16 30 65 77 84 90 94 97 
100 

RBH ROUTE ALONG BETHANY HOlE 
1 ELEV ' 0 

0.020 0.016 0.020 1330 0.0035 
59.7 59.8 59.9 60 140 140.1 140.2 140.3 

5 2 1 0 0 1 2 5 

v 
SUB-BASIN V 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .998 

L = .71 Kb = .027 Ad j .  S l o p e  = 12.9 
.1R 
.208 .I50 7.500 .I52 48.050 
.392 272 

0 5 16 30 65 77 84 90 94 97 
100 



L I N E  

HEC-1 INPUT PAGE 11 

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

R61 ROUTE NEAR 61ST A M  
3 ELEV 0 

0.025 0.016 0.025 4200 0.0045 
34.7 34.8 34.9 35 360 360.1 360.2 360.3 

5 2 1 0 0 1 2 5 

U 
SUB-BASIN U 
6-HOUR RAINFALL, PATTERN NO. 1.16 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIW FACTOR OF .991 

L = 1.47 Kb = .024 Adj .  S l o p e  = 16.1 
.656 
.241 .I50 8.280 .I02 36.060 
.546 .328 

0 5 16 30 65 77 84 90 94 97 
100 

CCK 
3 

RCK ROUTE NEAR CAMELBACK ROAD 
4 ELEV 0 

0.025 0.016 0.025 6300 0.0023 
49.7 49.8 49.9 50 350 350.1 350.2 350.3 

5 2 1 0 0 1 2 5 

X 
SUB-BASIN X 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
T H IS  BASIN USED RAINFALL REDUCTION FACTOR OF .994 

I. = 1.17 Kb = .025 Adj .  S l o p e  = 12.7 
.469 
.246 .I50 7.780 .I30 34.310 
.521 .314 

0 5 16 30 65 77 84 90 94 97 
100 



I N W T  
LINE 

NO. 

SCHEKATIC DIAGRAM OF STREAU NETUORK 

(V) RaLlTING ( - - - a )  DIVERSIW OR PtMP FLOU 

(.) CONNECTOR ( a - - - )  RETURN OF DIVERTED OR PLMPED F L W  

B 

-------> D39S 

0 3 9  

C 
v 
v 

R39 

UO............ 
v 
v 

R40 

D 
v 
v 

R43 

E 

C43........................ 
v 
v 

S43 

-------> D43S 

D43 
v --. 
v 

R44 

F 
v 
v 

R45 

as............ 

G 
v 
v 

R47  

H 



-------> CRIT 
D47C 

v 
v -- 

R48 

< - - - - - - - CRIT 
RCR I T 

CSD............ 



N 
v 
v 

R a r  

car............ 
v 
v 

RCP 

CCP............ 

- - - - - - - , DGCU 
DGC 

< - - - - - - - D G W  
RTNGC 

v 
v -. RGC 

CGC............ 
v 
v 

SGC 
v 
v 

R 6 3  



U 
v 
v 

RBH 

CBH............ 
v 
v 

R61 

CCK........................ 
v 
v - RCK 

(***I RUNOFF ALSO M l l W T E D  AT THIS LOCATION 



-*mHH*m*H*-CHII* 

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

VERSION 4.0 t 

* * 
RUN DATE 01/22/1996 TIHE 11:30:39 

* 
Cmt*Ht***t*****H*HH**m**.m 

* U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

* 609 S E W  STREET 
DAVIS, CALIFORNIA 95616 * 

(916) 756-1104 
* 

MARYVALE FLOW M I T I G A T I W  STWY 
COE 8 VAN LOO CONSULTING, INC. 
100-YEAR, 6-HOUR STORM 
EXISTING CONDITIONS MODIFIED FOR DIVERSION AT 59TH A M  AND GOLF COURSE 
FILE: HlEXlOO DATE: 1/22/96 
JOB #: 95-0024-01 

9 I0 OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
Q S U L  0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
IT IME 0000 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIl lE 0055 ENDING TIME 
I CENT 19 CENTURY HARK 

C W W T A T I W  INTERVAL .08 HWRS 
TOTAL TIME BASE 24.92 HWRS 

ENGLISH UNITS 
DRAINAGE AREA SWARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLU4 CUBIC FEET PER SECOND 
STORAGE M L W E  ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

11 JD INDEX STORn NO. 1 
STRM 3.05 PRECIPITATIW DEPTH 
TRDA .O1 TRANSPOSITIW DRAINAGE AREA 

12 P I  PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo . 00 .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo -00 .01 .O1 
.03 .03 .05 .05 .05 
.03 .O1 .O1 .01 .01 
.oo .w .oo .oo .oo 
.oo . 00 

15 JD INDEX STOW NO. 2 
S T M  3.03 PRECIPITATION DEPTH 
TRDA .50 TRANSPOSITION DRAINAGE AREA 

0 P I  PRECIPITATIW PATTERN 
.oo .oo .oo .oo .oo 



16 JD INDEX STORM NO. 3 
STRH 2.99 PRECIPITATION DEPTH 
TRDA 2.80 TRANSPOSITION DRAINAGE AREA 

B 
17 P I  PRECIPITATIOW PATTERN 

.oo . 00 .oo .oo .oo 

.oo .oo .oo . 00 -00 

.oo .00 .oo .oo .oo 

. 00 .00 .oo .01 .01 
-03 -03 -07 -07 .07 
.05 .02 -02 .02 .O1 
.00 .OO .oo . 00 .00 
.oo .oo 

I Z O J D  INDEX STORM NO. 4 
STRH 2.81 
TRDA 16.00 

PRECIPITATION PATTERN 

PRECIPITATIOW DEPTH 
TRANSPOSITIOW DRAINAGE AREA 

INDEX STORM NO. 5 
STRH 2.47 PRECIPITATIOW DEPTH 
TRDA 90.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.O1 .O l  .01 .OO .oo 
.O1 .O1 .O1 .O1 .O1 
.01 .O1 .01 .01 .01 
.O1 .O1 .01 -01 .O1 
.03 .03 -05 . .05 .05 
.04 -02 .02 .02 .02 
.01 .O1 .O1 .O1 .O1 
.O1 .O1 

INDEX S T a  NO. 6 
S T M  1.74 PRECIPITATIOW DEPTH 
TRDA 500.00 TRAllSPOSITION DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.01 .O1 .01 .01 .O1 
.01 .O1 .01 .O1 .01 
.01 .01 .O1 .01 .01 
.01 .01 .01 .O1 .O1 
.03 .03 .04 .04 .04 
.04 .03 .03 .03 .02 
.O1 .O1 .01 .01 .O1 
.01 .O1 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COnBINED AT 

ROUTED TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COIIBINED AT 

RWTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COnBINED AT 

HYDROGRAPH AT 

ROUTED TO , 

HYDROGRAPH AT 

3 CWBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

STAT1 Oll 

A 

B 

D39S 

039 

C 

R39 

C40 

R40 

D 

R43 

E 

C43 

S43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R47 

H 

C47 

S47  

D47S 

D47 

CRIT 

D47C 

R48 

I 

RUNOFF M R Y  
FLOU I N  CUBIC FEET PER SECOND 

' TIME I N  HWRS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE F L W  FOR WIM PERIOD 
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN M A X I M  TIME OF 
AREA STAGE MAX STAGE 



2 MmeINED AT 

HYDROGRAPH AT 

2 CQllBINED AT 

ROUTED TO 

DIVERSIW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

'ROUTED TO 

HYDROGRAPH AT 

2 MnBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

C49 

J 

C5 1 

S5 1 

D51S 

D51 

RCR I T 

RTN51-- 

CSD 

C52 

K 

R55 

S55 

D55S 

D55 

L 

R59 

n 

N .  

R W  

0 

ccu 

RCP 

P 

CCP 

DGCU 

DGC 

C59 

5 5 9  

D59S 

0 5 9  

RTNGC 

RGC 

a 

CGC 



ROUTED TO SGC 

ROUTED TO R63 

HYDROGRAPH AT R 

3 COMBINED AT C63 

ROUTED TO S63 

DIVERSION TO D63E 

HYDROGRAPH AT D63 

DIVERSION TO D64S 

HYDROGRAPH AT D64 

HYDROGRAPH AT RTY63 

HYDROGRAPH AT RTN59 

2 COMBINED AT C60 

HYDROGRAPH AT S 

ROUTED TO R57 

HYDROGRAPH AT T 

2 COMBINED AT C58 

ROUTED TO Rm) 

HYDROGRAPH AT U 

ROUTED TO RBH 

HYDROGRAPH AT V 

2 COIlBINED AT CBH 

ROUTED TO R61 

HYDROGRAPH AT Y 

3 COMBINED AT CCK 

ROUTED TO RQC 

HYDROGRAPH AT X 

2 COMBINED AT C67 

I *** NORMAL END OF HEC-1 ** 



EXISTING CONDITION MODEL 



L INE 

PAGE 1 

I D  MARWALE FLOQ) MITIGATION STWY 
I D  COE B VAN LOO CONSULTING, INC. 
I D  
I D  I D  [o TENTION DATE: BASIN 1/22/96 ADDITIONS 

I D  
I D  
.D I AGRAM 
1 T 300 
10 -5  0 
I N  15 
JD 3.05 0.01 
PC .wo .ow -016 .025 . o n  .mi .o50 .ose 
PC .087 .099 .I18 .I38 .216 ,377 .834 ,911 
PC .962 .OR .983 .W1 1.000 
JD 3.03 0.50 
JD 2.99 2.80 
PC .OOO .009 .016 .025 .034 .042 .051 .059 
PC .087 .I00 .I20 .I63 .252 .451 .694 ,837 
PC .%O .963 ,975 .988 1.000 
JD 2.81 16.0 
PC .OOO .015 .020 .030 .048 .063 ,076 .090 
PC .I35 .I52 .I75 .222 .304 .4R .670 .796 
PC .946 .WO .973 .987 1.000 
JD 2.47 90.0 
PC .WO .021 .035 -051 .071 .087 .lo5 . 125 
PC .in .zoi .z32 .364 .so0 .658 .m 
PC .927 .%5 .964 .982 1.000 
JD 1.74 500.0 
PC .WO .024 .043 .059 .078 .098 .I19 -141 
PC .212 .239 .271 .321 .408 .515 .627 .735 
PC .907 .930 .954 .977 1.000 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 MAS USED TO FIND TC B R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .999 

L = .47 Kb = .O29 A d j .  S l o p e  = 14.8 
-095 
.I50 -250 4.300 .620 55.000 
.308 .211 

0 5 16 30 65 77 84 90 94 97 
100 

B 
SUB-BASIN B 
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC B R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .996 

L = 1.03 Kb = .026 Adj .  S l o p e  = 16.5 
.294 
.I50 .250 5.670 ,279 55.000 
,446 .311 

0 5 16 30 65 77 84 90 94 97. 
100 



HEC-1 INPUT PAGE 2 

KK 039 FLOU DIMRSIM AT 39TH AVE 
D l  D39S 
DI 0 50 200 600 
DO 0 84 84 84 

c 
SUB-BASIN C 
6-HOOR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC B R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIM FACTOR OF .997 

L = .93 Kb = .027 Adj. S l o p  = 22.8 
.209 
.I45 .250 3.500 .392 57.630 
.371 2 8 2  

0 5 16 30 65 77 84 90 94 97 
100 

KK R39 
KM ROUTING SUBBASIN C ALONG 39TH A M .  TO CP 40 
RS 1 ELEV 0 
RC 0.025 0.016 0.025 1600 0.0042 
RX 69.7 69.8 69.9 70 130 130.1 130.2 130.3 
RY 5 2 1 0 0 1 2 5 

KK C40 COllCENTRATIOIl POINT 40 - COH6INGING B AND C 
HC 2 

KK R40 ROUTE 40 TO C43 
RS 2 ELEV 0 
RC 0.050 0.035 0.050 2700 .0015 
RX 450 458 462 482 484 562 566 570 
RY 5 2 1 0 0 1 2 5 

D 
SUB-BASIN D 
6-HWR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L =  .97 K b =  .027 Adj.SLope= 21.6 
1 - 
.I46 .2SO 3.500 .391 57.230 
.392 .353 

0 5 16 30 65 77 84 90 94 97 
loo 

KK R43 ROUTE 43 - URRYS SUBBASIN D TO C43 
RS 1 ELEV 0 
RC 0.020 0.016 0.020 2150 0.0037 
RX 439.7 439.8 439.9 440 560 560.1 560.2 560.3 
RY 5 2 1 0 0 1 2 5 



L INE ID.. 

HEC-1 INPUT PAGE 3 

E 
SUB-BASIN E 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997 

L =  .78 Kb= .027 Adj .  Slope= 11.4 
.I97 
.I32 .250 5.980 .274 64.010 
.438 .307 

0 5 16 30 65 77 84 90 94 97 
100 

C43 CONCENTRATION W I N T  43 
3 

S63 STORAGE ROUTING 
1 F L W  - 1 
0 0.01 1 .645 4.77 6.79 29.76 

1104 1104.1 1105 1106 1106.8 1107 1108 
0 27 27 27 27 54 1815 

D43 F L W  OIVERSIM AT 43RD AVE 
D43S 

0 27 27 27 27 54 1815 
0 27 27 27 27 27 27 

R44 RWTE 4 4  
1 ELEV -1 

0.025 0.016 0.025 1300 0.0027 
469.7 469.8 469.9 470 530 530.1 530.2 530.3 

5 2 1 0 0 1 2 5 

F 
SUB-BASIN F 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIaW FACTOR OF .993 

L = 1.18 Kb = .041 Adj .  S l o p e  = 20.7 
.500 
.I11 345 4.740 .234 11.550 
.654 -392 

0 5 16 30 65 77 84 90 94 97 
100 

R45 ROUTE 45 
2 E L N  0 

0.020 0.016 0.020 2200 0.0039 
69.7 69.8 69.9 70 135 135.1 135.2 135.3 

5 2 - 1 0 0 1 2 5 



LINE 

HEC-1 INPUT PAGE 4 

G 
SUB-BASIN G 
6-HaUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .998 

L = .80 Kb = .028 Ad j .  S l o p e  = 3.0 
.I21 
.I50 .250 3.550 .403 55.000 
.a29 .a37 

0 5 16 30 65 77 a4 90 94 97 
100 

KK R47 ROUTE 47 
RS 5 ELEV 0 
RC 0.025 0.016 0.025 7350 0.0043 
RX 54.7 54.8 54.9 55 145 145.1 145.2 145.3 
RY 5 2 1 0 0 1 2 5 

H 
SUB-BASIN H 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997 

L = 1.03 Kb = .027 Adj. S l o p e  = 8.2 
.217 
.233 .250 4.740 .309 37.470 

1.567 1.4% 
0 5 16 30 65 77 a4 90 94 97 

100 

KK St7 STORAGE ROUTING AT 47lH AVE 
RS 1 F L W  - 1 
SV 0 0.01 4.04 6.31 28.74 
SE 1104 1104.1 1104.8 1105 1106 
SP 0 105 115 182 1988 

KK 047 D I V E R S I N  AT 47lH AVE CANAL O M R F L W  SOUTH 
DT D47S 
D I 0 155 165 210 2038 
DQ 0 0 0 22 825 

KK D47C F L W  DIVERSIOW THRWGH CRITTENDEN STORM DRAIN 
DT CRIT 
D 1 0 155 200 2000 
W 0 155 155 155 

KK R48 RWTE 48 
RS 2 E L N  0 
RC 0.030 0.016 0.030 2650 .0020 
RX 64.7 64.8 64.9 65 135 135.1 135.2 135.3 
RY 5 2 1 0 0 1 2 5 



L I N E  ID.. 

HEC-1 INPUT PAGE 5 

I 
SUB-BASIN 1 
6-HWR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .994 

L = 1.46 Kb = .025 A d j .  S l o p e  = 15.0 
.445 
.241 .254 3.810 .343 29.760 
.600 .451 

0 5 16 30 65 77 a4 90 94 97 
100 

C49 COWCENTRATIOW POINT 49 
2 

J 
SUB-BASIN J 
6-HQ# RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC B R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF -995 

L = 1.60 Kb = .026 Adj .  S l o p e  = 12.3 
.388 
.200 .252 3.500 .378 44.870 
.700 .622 

0 5 16 30 65 77 84 90 94 97 
100 

051 STOR14 DRAIN DIVERSIOIl TO SOUTH 
D51S 

0 20 500 1000 4000 
0 20 20 20 20 

K 
SUB-BASIN K 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL RUHICTION FACTOR OF ,997 

L = .75 K b =  .035 Adj .  S l o p e =  12.3 
.217 
.I53 .290 4.430 .304 41.200 
.508 .331 

0 5 16 30 65 77 a4 90 94 97 
100 

I.' 
SUB-BASIN L t  
6-HQUR RAINFALL, PATTERN NO. 1.05 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .993 

L = 1.98 Kb = .024 Adj .  SLope = 14.0 
.228 
,217 250 5.360 .285 45.930 
.?29 .640 

0 5 16 30 65 77 84 90 94 97 
100 



L INE 

HEC-1 INPUT 

KK RL' 
RS 1 ELEV 0 
RC 0.030 0.016 0.030 1800 ,0028 
RX 49.7 49.8 49.9 50 150 150.1 150.2 150.3 
RY 3 2 1 0 0 1 2 3 

M ' 
SUB-BASIN M8 
6-HWR RAINFALL, PATTERN NO. 1.00 MAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .64 Kb = .027 Ad j .  S l o p e  = 15.2 
.09 

.235 .I50 8.050 .I17 34.940 

.342 .215 
0 5 16 30 65 77 84 90 94 97 

loo 

KK RM' 
RS 1 ELEV 0 
RC 0.030 0.016 0.030 1200 .0028 
RX 49.7 49.8 49.9, 50 150 150.1 150.2 150.3 
RY 3 2 1 0 0 1 2 3 

KK CCHM COMBINATIN OF F L W  I N  CHANNEL A L N G  CANAL 
HC 2 

KK SB STORAGE ROUTING 
RS 1 F L W  -1 
SV 0 33 67 100 133 167 190 200 
SE 1086 1089 1092 1095 1098 1101 1103 1104 
SQ 0 27 92 95 98 101 103 1175 

KK RTN47 
DR CRIT 

KK CSDl 51ST AVE. 8 CRITTENDEN LANE STORM DRAIN DIVERSION 
HC 2 2.54 

KK CSD2 TOTAL STORM DRAIN DIVERSIOW INCL. BASIN OUTLET 
HC 2 

KK L 
m SUB-BASIN L 
Kn 6-WJR RAINFALL, PATTERN NO. 1.05 UAS USED TO FIND TC 8 R FOR THIS BASIN 
KH THIS BASIN USED RAINFALL REDUCTIN FACTOR OF .993 
Kt4 L = 1.98 K b  = .024 Adj .  S l o p e  = 14.0 
BA -313 
LG ,217 .250 5.360 .285 45.930 

PAGE 6 



L INE 

HEC-1 INPUT PAGE 7 

R59 
2 ELEV 0 

0.025 0.016 0.025 2600 .0021 
89.7 89.8 89.9 90 310 310.1 310.2 310.3 

5 2 1 0 0 1 2 5 

n 
SUB-BASIN H 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .64 Kb = .027 Ad j .  S l o p e  = 15.2 
.a20 
.US -150 8.050 .I17 34.940 
.342 .215 

0 5 16 30 65 77 84 90 94 97 
100 

N 
SUB-BASIN N 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIW FACTOR OF .995 

L = 1.12 Kb = .025 Adj .  S l o p e  = 12.2 
.383 
.I50 -250 4.430 .341 55.000 
-521 .340 

0 5 16 30 65 77 84 90 94 97 
100 

KK R U ~  ROUTING N ALONG CAMELBACK ROAD 
RS 2 ELEV 0 
RC 0.025 0.016 0.025 2600 0.0025 
RX 44.7 44.8 44.9 45 155 155.1 155.2 155.3 
RY 5 2 1 0 0 1 2 5 

0 
SUB-BASIN 0 
6-HOUR RAINFALL, PATTERN NO. 1.16 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991 

L = 1.29 Kb = .030 Ad j .  S l o p e  = 15.7 
.658 
202 225 4.740 .329 49.420 
.613 -335 

0 5 16 30 65 77 84 90 94 97 
100 



L I N E  

HEC-1 INPUT PAGE 8 

KK RCP ROUTING ALONG CAMPBELL 
RS 3 ELEV 0 
RC 0.025 0.016 0.025 5200 0.0026 
RX 159.7 159.8 159.9 160 340 340.1 340.2 340.3 
RY 5 2 1 0 0 1 2 5 

P 
SUB-BASIN P 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = 1.37 Kb = .025 Adj. S l o p e  = 17.9 
.397 
.250 .250 5.050 ,288 30.000 
.529 .398 

0 5 16 30 65 TI 84 90 94 97 
100 

KK CCP 
HC 2 

KK DGC F L W  DIVERTS INTO GOLF CWRSE AND SWTH I N  59TH A M  
DT D G W  
D l  108 213 934 1758 
DQ 0 0 721 1545 

KK R58 
RS 1 ELEV 0 
RC 0.025 0.016 0.025 1500 .0021 
RX 89.7 89.8 89.9 90 310 310.1 310.2 310.3 
RY 5 2 1 0 0 1 2 5 

KK C59 COUCENTRATION W I N T  59 
HC 3 

KK S59 STORAGE ROUTING 
RS 1 F L W  -1 
SV 0 0.01 2.31 9.93 15.88 46.45 
SE 1099 1099.1 1100 1100.8 1101 1102 
SP 0 220 220 267 378 2689 

KK D59U FLOU D I V E R S I W  STORM DRAIN SOUTH AND SHEET F L W  YEST 
DT D 5 9 s  
D I 0 220 220 267 378 2689 
W 0 272 272 272 272 1030 

KT RTNGC F L W  INTO GOLF CWRSE FROM 59TH A M  OVERTOPPING 
DR DGCV 

KK RGC ROUTE THROUGH GOLF COURSE 
RS 6 ELEV 0 
RC 0.035 0.035 0.035 4600 0.0027 
RX 39.7 39.8 39.9 40 160 160.1 160.2 160.3 
RY 5 2 1 0 0 1 2 5 



L INE 

HEC-1 INPUT PAGE 9 

Q 
SUB-BASIN Q 
6-HWR RAINFALL, PATTERN NO. 1 .OO UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .994 

L = 1.38 Kb = .050 Adj .  S l o p e  = 15.3 
.475 
.230 .250 6.290 259  17.750 

1.004 .733 
0 5 16 30 65 77 84 90 94 97 

CG: / COWCENTRATIOW W I N T  AT GOLF COURSE 

R63 
1 ELEV 0 

0.025 0.016 0.025 1450 0.0020 
44.7 44.8 44.9 45 155 155.1 155.2 155.3 

5 2 1 0 0 1 2 5 

R 
SUB-BASIN R 
6-HOUR RAINFALL, PATTERN NO. 1.00 MAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTIOW FACTOR OF .99$ 

L = .74 Kb = .027 Adj .  S l o p e  = 11.4 
.I79 
250 .I50 7.780 .I30 30.000 
.425 .301 

0 5 16 30 65 77 84 90 94 97 
100 

SA STORAGE ROUTING I N  DETENTIOW BASIN A 
1 F L W  - 1 
0 22.3 31.2 50.6 50.6 5 1 5 1 

1087 1092 1094 1097 1098 1099 1100 
0 52 54 57 190 1135 4582 

DSA F L W  DIVERSIOW FROM DET. BASIN A THROUGH 30" PIPE WEST 
DSAU 

35 1324 1678 2282 3778 8709 
20 20 20 20 20 20 



L INE 

HEC-1 . I N W T  PAGE 10 

KK DURA F L W  DIMRSIOW THRWGH 36" PIPE EAST FRW DET. BASIN A 
KM AND REMAINING F L W  M I R I N G  OVER CANAL 
DT D S M  
D I  35 1324 1678 2282 3778 8709 
DQ 35 35 35 35 35 35 

KK RTNSAE 
DR DSAE 

S 
SUB-BASIN S 
6-HWR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L = .70 Kb = .026 Adj .  S l o p e  = 20.6 
.3w 
.I50 .250 4.430 .341 55.000 
.317 .I55 

0 5 16 30 65 77 84 90 94 97 
100 

KK R57 ROUTE NEAR 57TH AVE 
RS 3 ELEV 0 .  
RC 0.025 0.016 0.025 5200 0.0028 
RX 114.7 114.8 114.9 115 285 285.1 285.2 285.3 
RY 5 2 1 0 0 1 2 5 

T 
SUB-BASIN T 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = .97 Kb = .025 Ad j .  S l o p e  = 15.3 
.MI 
.I57 .250 4.430 -342 56.390 
.429 252  ' 

0 5 16 30 65 77 84 90 94 97 
100 

la( RllO ROUTE NEAR MISSOURI 
RS 3 ELEV 0 
RC 0.020 0.016 0.020 5200 0.0028 
RX 49.7 49.8 49.9 50 350 350.1 350.2 350.3 
RY 5 2 1 0 0 1 2 5 



L I N E  

HEC-1 INPUT PAGE 11 

U 
SUB-BASIN U 
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FINO TC & R FOR .THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .% Kb = .028 Adj .  S l o p e  = 15.2 
.I30 
.I98 250  4.430 .332 51.460 
.463 .485 

0 5 16 30 65 77 a4 90 94 97 
100 

RBH ROUTE ALONG BETHANY HOME 
1 ELEV 0 

0.020 0.016 0.020 1330 0.0035 
59.7 59.8 59.9 60 140 140.1 140.2 140.3 

5 2 1 0 0 1 2 5 

v 
SUB-BASIN v 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998 

L = .71 Kb = .027 Adj .  S l o p e  = 12.9 
-172 
.208 .I50 7.500 .I52 48.050 
.392 .2R 

0 5 16 30 65 77 a4 90 94 97 
loo 

CBH 
2 

R61 ROUTE NEAR 6lST A M  
3 ELEV 0 

0.025 0.016 0.025 4200 0.0045 
34.7 34.8 34.9 35 360 360.1 360.2 360.3 

5 2 1 0 0 1 2 5 

u 
SUB-BASIN w 
6-HOUR RAINFALL, PATTERN NO. 1.16 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991 

L = 1.47 Kb = ,024 Adj .  S l o p e  = 16.1 
.656 
.241 .I50 8.280 .I02 36.060 
.546 .328 

0 5 16 30 65 77 84 90 94 97 
100 



LINE 

493 
4% 
495 
4% 
497 

498 
499 
500 
501 
502 
503 
504 
505 
506 
507 

508 
509 
510 

HEC-1 INPUT PAGE 12 

KK RCK ROUTE NEAR CAMELBACK ROAD 
RS 4 ELEV 0 
RC 0.025 0.016 0.025 6300 0.0023 
RX 49.7 49.8 49.9 50 350 350.1 350.2 350.3 
RY 5 2 1 0 0 1 2 5 

X 
SUB-BASIN X 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTIW FACTOR OF .994 

L = 1.17 Kb = .025 Mj. Slope  = 12.7 
.469 
.246 .I50 7.780 .I30 34.310 
.521 3 1 4  

0 5 16 30 65 i7 84 90 94 97 
1 0 0  



SCHEMATIC DIAGRAM OF STREAM N E T m K  

LINE (V)  ROUTING ( - - ->I  DIMRSIOW OR W F L W  

I NO. C.)  CONNECTOR (<- - - I  RETURN OF DIVERTED OR PUMPED F L W  



C47........................ 
v 
v 

S47 

-------> D47S 

D 4 7  

- - - - - - -> C R I T  
D47C 

v 
v 

R 4 8  

I 

UQ............ 

J 

C51............ 

--I-I--, 0 5 1 s  

D 5 1  

K 

L' 
v 
v 

RL1 

n1 
v 
v 

RM ' 

ccw............ 

......................... 
v 
v 

SB 

<--- - - - -  CRIT 

R T N 4 7  

<-- - - - - -  D 5 1 S  

RTN51 

CSDI............ 



CCW............ 
v 
v 

RCP 

CCP............ 

--- - - - -> DGCU 
DGC 

v 
v 

R58 

< - - - - - - - DGCU 
RTNGC 

v 
v 

RGC 

CGC............ 
v 
v 

SGC 
v 
v 

R 6 3  



-------, DSAU 

D SA 

---I---> DSAE 
DURA 

< - - - - - - - D S M  
RTNSAE 

449 U 

I v 
v 

459 RBH 

CBH............ 
v 

CCK........................ 

v 
RCK 



I 508 

(W*) RUNOFF ALSO CU4WTED AT THIS LOWTIOW 
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FLOOO HYDROGRAPH PACKAGE (HEC-1) * 
SEPTEWER 1990 . 

I : VERSION 4.0 

* RUN DATE 01/22/1996 TIME 13:39:27 

I -t+*t***t**-m*mm 

WWALE FLOOD MITIGATIot i  STWY 
COE L VAN L m  ~ S U L T I N G ,  INC. 
100-YEAR, 6-HOUR STORM 
PROPOSED CONDITIONS - RETENTION BASIN ADDITIONS 
FILE: HlPRP100 DATE: l/22/% 
JOB #: 95-0024-01 

* 
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

* 609 SECOUD STREET 
* DAVIS, CALIFORNIA 95616 

(916) E6-1104 * 
* * 

9 I 0  W T W T  CONTROL VARIABLES 

u I PRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I I T  HYDROGRAPH TIME DATA 
DM I N  5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
IT IME OW0 STARTING T I M  

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NODATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
I CENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.92 HWRS 

I ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 

I F L W  CUBIC FEET PER SECOND 
STORAGE V O L ~ E  ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT I 11JD INDEX STORM NO. 1 

S T W  3.05 PRECIPITATION DEPTH 
TRDA .O1 TRANSPOSITION DRAINAGE AREA 

I 12 P I  PRECIPITATION PATTERN . 00 .w .oo .w .oo .oo .oo .oo .oo .oo 

I 
-00 . 00 .DO .oo .oo -00 -00 .oo .oo .DO 
.oo .oo .oo .oo .oo . 00 . 00 .oo .oo .oo 
.OO .OO .OO -01 .O1 .01 .01 .01 .01 .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 

I .03 .01 .O1 .01 .O1 .01 .O1 .OO .OO .OO 
.oo .oo .oo .oo .oo . 00 .oo .oo .oo .oo 
.oo .oo 

I 15 JD INDEX STORM NO. 2 
STRM 3.03 PRECIPITATION DEPTH 
TRDA .50 TRANSPOSITION DRAINAGE AREA 

I 0 P I  PRECIPITATION PATTERN 
.w .w . 00 .oo . 00 .oo . 00 .oo .oo .OO 



INDEX STORM NO. 3 
STRn 2.99 PRECIPITATIOW DEPTH 
TRDA 2.80 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATIW PATTERN 
.oo .OO .oo .oo .oo 
.oo -.w . 00 .oo .oo . 00 .w .oo .w .oo 
.oo .w .oo .01 .01 
.03 .03 -07 .07 .07 
.05 .02 .02 .02 .01 
.oo .OO .oo . 00 . 00 
.oo .oo 

INDEX STCW NO. 4 
STRH 2.81 PRECIPITATIOW DEPTH 
TRDA 16.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATIW PATTERN 
.01 .01 .oo .oo .oo 
.01 .01 .oo .O1 .oo 
.oo .w .01 .oo .oo 
.01 .O1 .O1 .O1 .O1 
.03 .03 .06 .06 .06 
.04 .02 .02 .02 .01 
.oo .oo .oo .oo .oo 
.oo .oo 

INDEX STORW NO. 5 
S T M  2.47 PRECIPITATIOW DEPTH 
TRDA 90.00 TRANSPOSITIM DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.01 .01 .01 . 00 .oo 
.O1 .O1 .01 .O1 .O1 
.01 .01 .01 .O1 .O1 
-01 .O1 -01 .O1 -01 
.03 .03 .05 .05 .05 
.04 .02 .02 .02 .02 
-01 .01 .01 .01 .01 
.O1 -01 

INDEX STORM NO. 6 
STRn 1.74 PRECIPITATIOW DEPTH 
TRDA 500.00 T W S W S I T I O W  DRAINAGE AREA 

PRECIPITATIOll PATTERN 
.01 .01 -01 
.O1 .01 .O1 
.01 .01 .01 
.O1 .O1 .01 
.03 .03 .04 
.04 .03 .03 
.O1 .01 .01 
.01 .O1 



RUNOFF SU)(ARY 
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  W A R E  MILES 

OPERATIOW 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 CWBINED AT 

ROUTED TO 

DIVERSIOW TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COIBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 C W I N E D  AT 

ROUTED TO 

DIVERSIOW TO 

HYDROGRAPH AT 

.. DIVERSIOW TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

STAT IOI l  

A 

B 

D39S 

D39 

C 

R39 

C40 

R40 

D 

R43 

E 

a3 

s43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R47 

H 

C47 

S47 

D47S 

047 

CRIT 

D47C 

R48 

I 

PEAK TIME OF AVERAGE F L W  FOR eUXIMlCl PERIOD 
F L W  PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN HAXIWUl TIME OF 
AREA STAGE WAX STAGE 



2 CQlllINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSIOW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COlBINED AT 

3 Ml lBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COnBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 M l lB INED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

3 COnBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

C49 

J 

C5 1 

D51S 

D51 

K 

L' 

RL' 

M' 

RM ' 

CCHAN 

CB 

SB 

RTN47 

RTN51 

CSDl 

CSDZ 

L 

R59 

M 

N 

RCM 

0 

CCM 

RCP 

P 

CCP 

DCCU 

DGC 

R58 

C59 

559  

D59S 

D59U 

RTNGC 



ROUTED TO 

HYDROGRAPH AT 

2 CCUBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COI(B1NED AT 

ROUTED TO 

DIVERSIW TO 

HYDROGRAPH AT 

DIVERSIOW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COllBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 CfflBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 WMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 CCMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CWBINED AT 

*** NORMAL END OF HEC-1 

RGC 

DSAE 

DURA 

RTNSAE 

RTN59 

C60 

s 

R57 

T 

C58 

RUO 

U 

RBH 

v 

C8H 

R61 

U 

CCK 

RCK 

X 

C67 



EXISTING CONDITION OUTPUT 



LINE 

HEC-1 INPUT PAGE 1 

ID MARYVALE FLOODING MITIGATION STUDY 
ID COE & VAN LOO CONSULTANTS, INC. 
ID 50 - YEAR, 6 - HOUR STORM 
I 0  EXISTING CONDITIONS MODIFIED FOR DIVERSION AT 59TH AVE AN0 GOLF CWRSE 
ID FILE: HIEX50 DATE: 1/22/96 
ID JOB #: 95-0024-01 
ID 
*DIAGRAM 
IT 5 300 
I 0  5 0 
IN 15 
JD 2.72 0.01 
PC -000 .008 .016 .025 .033 .041 .050 .058 .066 .074 
PC .087 .099 .I18 .I38 .216 .377 -834 -911 .931 .950 
PC .962 .972 .983 .991 1.000 
JD 2.70 0.50 
JD 2.67 2.80 
PC -000 .009 .016 .025 .034 .042 .051 .059 .067 .076 
PC .087 . lo0 .I20 .I63 .252 .45 1 .694 .837 .900 .938 
PC .950 .963 .975 .988 1.000 
JD 2.51 16.0 
PC .OOO .015 .020 .030 .048 .063 .076 .090 .I05 .I19 
PC .I35 . I52 .I75 .222 .304 .472 .670 .796 .a68 .912 
PC -946 .960 .973 .987 1 .OOO 
JD 2.20 90.0 
PC -000 -021 .035 .051 .071 .087 .I05 .I25 -143 .I60 
PC . I79 .201 ,232 .281 .364 .SO0 .658 .773 -841 .a88 
PC .927 .945 .964 .982 1.000 
JD 1.55 500.0 
PC .OOO -024 .043 .059 .078 .098 .I19 .I41 .I62 . I86 
PC .212 .239 .271 .321 .408 .515 .627 .735 .814 .864 
PC -907 .930 .954 .977 1.000 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999 

L =  .47 K b = . 0 2 9  A d j . S l o p e =  14.8 
.095 
.I50 .250 4.300 .620 55.000 
.308 .211 

0 5 16 30 65 77 84 90 94 97 
100 

B 
SUB-BASIN B 
6-HOUR RAINFALL, PATTERN NO. 1 .OO WAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L = 1.03 Kb = -026 Adj. Slope = 16.5 
.294 
.I50 .250 5.670 .279 55.000 
.446 .311 

0 5 16 30 65 77 84 90 94 97 
100 



RUNOFF SUMMARY 
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HWRS, AREA I N  SQUARE MILES 

M I W H  T I E  OF 
STAGE W STAGE 

P W (  
F L W  

172. 

454. 

84. 

370. 

347. 

340. 

ma. 

585. 

251. 

223. 

317. 

952. 

835. 

27. 

808. 

TIME OF AVERAGE F L W  FOR MAXIMUM PERIOD 
PEAK 6-HOUR 24-HWR 72-HWR 

BAS I N  
AREA STAT ION 

A 

B 

D39S 

D 3 9  

C 

R39 

c 4 0  

R40 

D 

R43 

E 

C43 

s43 

D43S 

D43 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 
/ 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COnBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

R44 

F 

R45 

C45 

G 

R47 

H 

U7 

S47 

D47S 

D 4 7  

CRIT 

D47C 

R48 

I 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSIOW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 MIIIBINED AT 

HYDROCRAPH AT 

RWTED TO 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

C49 

J 

C5 1 

S51  

D51S 

D51 

RCR I T 

RTN51 

CSD 

C52 

K 

R55 

S55 

D55S 

0 5 5  

L 

R59 

H 

N 

Rcn  

0 

C c n  

RCP 

P 

CCP 

DGCU 

DGC 

C59 

S 5 9  

D59S 

D59  

RTNGC 

RGC 

a 

CGC 



I' 
I 
I 
I 
I 
b 
B 
I 
u 
I 
8 
u 
I 
I 
I *** NORMAL END OF HEC-1 - 
I 
8 
l 

ROUTED TO 

ROUTED TO 

HYDROCRAPH AT 

3 WWBINED AT 

ROUTED TO 

DIVERSIW TO 

HYDROGRAPH AT 

D IYERSIW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 C0181NED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COIBINED AT 

RWTED TO , 

HYDROGRAPH AT 

2 COMBINED AT 

SGC 

R63 

R 

C63 

563 

D63E 

D63 

D64S 

D M  

RTN63 

RTN59 

C60 

S 

R57 

T 

C58 

Rm) 

U 

RBH 

v 

CBH 

R61 

U 

m: 

RQ( 

X 

C67 



EXISTING CONDITION OUTPUT 



HYDROGRAPH PACKAGE (HEC-1) 
SEPTEMBER 1990 

VERSION 4.0 * 

RUN DATE 01/22/1996 TIME 11:31:00 
* 

-***m'YY""""'-"""m 
* 

U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET 
* DAVIS, CALIFORNIA 95616 I 

(916) 756-1104 * 
* * 

MARYVALE FLOOD MITIGATION STWY 
COE P VAN LOO CONSULTING, INC. 

10-YEAR, 6-HOUR STORn 
EXISTING W I T I O N S  HCOIFIED FOR DIVERSION AT 59TH A M  AND GOLF CWRSE 
FILE: HlEXTlO DATE: 7/22/96 
JOB #: 95-0024-01 

9 10 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CMTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COWPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T I H E  0000 STARTING TIME 

NQ 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
I CENT 19 CENTURY HARK 

COnWTATION INTERVAL .08 HOURS 
TOTAL TlME BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SWARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
F L W  CUBIC FEET PER SECOND 
STORAGE W L W E  ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

11 JD INDEX STORM NO. 1 
STWl 1 .% PRECIPITATION DEPTH 
TRDA .O1 TRANSPOSITION DRAINAGE AREA 

1 2  P I  PRECIPITATION PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.oo . 00 
.03 .03 
.03 .01 
-00 .oo 

-- .oo .oo 

15 JD INDEX STORM NO. 2 
STRM 1.94 
TRDA .50 

PRECIPITATlOW DEPTH 
TRANSPOSITION DRAINAGE AREA 

0 P I  PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo . 00 .oo .oo 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COClBINED AT 

RWTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO , 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

RWTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

STAT ION 

A 

B 

D39S 

D39  

C 

R39 

C40 

R40 

D 

R43 

E 

C43 

S43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R 4 7  

H 

C47 

S 4 7  

D47S 

D 4 7  

CRIT 

D47C 

R48  

I 

RUNOFF SUmARY 
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLW FOR W I U U M  PERIOD 
F L W  PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN W I W M  TIME OF 
AREA STAGE IUX STAGE 

.09 

.29 

.29 

.29 

-21 

.21 

.so 

.50 

.17 

.17 

.20 

.87 

.87 

.87 

.87 

.87 

.SO 

.50 

1.37 

.12 

.12 

.22 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

.44 



2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSIOU TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

RWTED TO 

DIVERSIOW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSIOU TO 

HYDROGRAPH AT 

4 COMBINED AT 

RWTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

C49 

J 

C5 1 

S5 1 

D51S 

D51 

RCRIT 

RTN51 

Cso 

C52 

K 

R55 

s55  

D55S 

D55 

L 

R59 

n 

N 

R cn 

0 

ccn 

RCP 

P 

CCP 

DGW 

DGC 

C59 

S59 

D59S 

D59 

RTNGC 

RGC 

Q 

CGC 



I 
*** NORMAL END OF HEC-1 *** 

I 
I 
u 

ROUTED TO 

RWTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 UIIBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 U I IB INED AT 

SGC 

R63 

R 

C63 

S63 

D63E 

D63 

D64S 

D64 

RTN63 

RTN59 

C60 

S 

R57 

T 

C58 

Rm) 

U 

RBH 

v 

CBH 

R61 

u 

CCK 

RCK 

X 

C67 



EXISTING CONDITION OUTPUT 



L INE 

HEC-1 I N W T  PAGE 1 

I D  MARYVALE FLOOD MITIGATION STUDY 
I D  COE & VAN L W  WSULTING, INC. 
I D  2 - YEAR, 6-HOUR STORM 
I D  EXISTING W O I T I O N S  IKIOIFIEO FOR DIVERSION AT 59TH AVE AND GOLF COURSE 
I D  FILE: HIEX2 DATE: 1/22/96 
I D  JOB #: 95-0024-01 
I D  
*DIAGRAM 
I T  5 300 
I0 -5 0 
I N  15 
JD 1.17 0.01 
PC .OOO .008 ,016 .025 -033 -041 .050 -058 .066 .074 
PC .087 .099 .I18 .I38 .216 .377 A34 .911 .931 .%O 
PC .962 .9R .983 ,991 1.000 
JD 1.16 0.50 
JD 1.15 2.80 
PC .OOO .OW .016 .025 . O U  .042 .051 -059 -067 .076 
PC .067 .lo0 ,120 .I63 .252 .451 .694 .837 .WO .938 
PC .%O .963 .97S .988 1.000 
JD 1.06 16.0 
PC .OOO .015 .020 .030 .048 .063 .076 .090 .I05 ,119 
PC .I35 .I52 .17S .222 ,304 .472 .670 .796 .868 -912 
PC .946 .WO .973 .987 1.000 
JD 0.95 90.0 
PC .000 .021 .035 .051 .O71 .087 .I05 .l25 .I43 .I60 
PC .I79 .201 .232 .281 .364 .SO0 .658 .773 .841 .a88 
PC .927 .945 .964 .982 1 .OOO 
JD 0.67 500.0 
PC .OOO .024 .043 .059 .078 .W8 .I19 .I41 ,162 .I86 
PC .212 .239 .27l .32l .408 -515 .627 .735 .814 .864 
PC .9Q7 .930 .954 .977 1.000 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 1.00 U S  USED TO FINO TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999 

L = .47 Kb = .029 Adj .  S l o p e  = 14.8 
.095 
.I50 .250 4.300 .620 55.000 
.308 .211 

0 5 16 30 65 77 84 90 94 97 
100 

B 
SUB-BASIN B 
6-mUR RAINFALL, PATTERN NO. 1.00 MAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L = 1.03 Kb = .026 Adj .  S l o p e  = 16.5 
.294 
.I50 250 5.670 .279 55.000 
.446 -311 

0 5 16 30 65 77 84 90 94 97 
100 



OPERAT I OW 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

RWTED TO 

2 COIBINED AT 

RWTED TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COWBINED AT 

ROUTED TO 

DIVERSIOW TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

RWTED TO 

2 COWBINED AT 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

_DIVERSIOW TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

STATION 

A 

B 

D39S 

D39 

C 

R39 

C40 

R40 

D 

R43 

E 

C43 

S43 

D43S 

D43 

R44 

F 

R45 

C45 

G 

R&7 

H 

C47 

S47 

D47S 

D47 

CRIT 

D47C 

R48 

I 

RUNOFF SUPURY 
FLW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SWARE MILES 

PEAK TIME OF AVERAGE FLW FOR I U X I M  PERIOD 
FLW PEAK 6-HOUR 24-HOUR 72-HOUR 

53. 4.08 7. 2. 2. 

157. 4.17 23. 6. 6. 

84. 4.00 19. 5. 5. 

73. 4.17 4. 1. 1. 

123. 4.17 17. 4. 4. 

114. 4.25 17. 4. 4. 

1 8 .  4.17 21. 5. 5. 

110. 4.50 21. 5. 5. 

89. 4.17 14. 3. 3. 

67. 4.33 14. 3. 3. 

115. 4.17 17. 4. 4. 

213. 4.42 48. 12. 12. 

155. 4.75 46. 12. 12. 

27. 3.58 26. 7. 7. 

128. 4.75 20. 5. 5. 

121. 4.83 20. 5. 5. 

137. 4.25 20. 5. 5. 

130. 4.42 20. 5. 5. 

141. 4.83 30. 8. 7. 

34. 4.42 9. 2. 2. 

27. 5.33 9. 2. 2. 

29. 4.83 12. 3. 3. 

167. 4.92 45. 12. 11. 

132. 5.17 45. 12. 11. 

23. 5.17 5. 1. 1. 

109. 5.17 41. 11. 10. 

58. 4.50 29. 8. 7. 

51. 5.17 12. 3. 3. 

48. 5.50 12. 3. 3. 

135. 4.25 23. 6. 6. 

BASIN WIM TIME OF 
AREA STAGE llAX STAGE 

.09 

.29 

.29 

.29 

.21 

-21 

.50 

.SO 

.17 

.17 

.20 

.87 

-87 

.87 

.87 

.87 

.SO 

.50 

1.37 

-12 

.12 

.22 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

.44 



2 COMBINED AT 

HYDRDGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSIW TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED I 0  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDRDGRAPH AT 

4 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

C49 

J 

C5 1 

S5 1 

D51S 

D51 

RCRIT 

RTN51 

CSD 

C52 

K 

R55 

S55 

D55S 

D55 

L 

R59 

n 

N 

R a r  

0 

car 

RCP 

P 

CCP 

DGCU 

DGC 

C59 

S59 

D59S 

D59 

RTNGC 

RGC 

Q 

CGC 



ROUTED TO SGC 

ROUTED TO R63 

ROUTED TO 

DIVERSIOW TO D63E 

HYDROGRAPH AT D63 

DIVERSIOW TO D64S 

HYDROGRAPH AT D64 

HYDROGRAPH AT RTN63 

HYDROGRAPH AT RTN59 

HYDRDGRAPH AT S 

ROUTED TO ' R57 

HYDROGRAPH AT T 

2 COMBINED AT C58 

ROUTED TO RHO 

HYDROGRAPH AT U 

ROUTED TO RBH 

HYDROGRAPH AT V 

2 COMBINED AT CBH 

ROUTED TO R61 

HYDROGRAPH AT Y 

3 COMBINED AT CC1: 

ROUTED TO RCK 

HYDROGRAPH AT X 

2 COMBINED AT C67 

*** NORMAL END OF HEC-1 *** 



EXISTING CONDITION OUTPUT 



L INE 

HEC-1 INPUT PAGE 1 

I D  ClARYVALE FLOWING MITIGATION STUDY 
I D  COE & VAN LOO CONSULTANTS, INC. 
I D  1 00-YEAR, 24-HOUR STORM 
I D  FILE: HlEX124 DATE: 1/24/96 
I D  JOB #: 95-0024-01 
I D  
*D I A G R N  
I T  5 300 
I0  5 0 
I N  15 
JD 3.67 0.01 
PC .OOO .002 .005 .008 .011 ,014 
PC .029 .032 .035 .038 .041 -044 
PC . o u  .068 . o n  . o n  .oso .ass 
PC .I10 .I15 .I20 .I26 .I33 .I40 
PC .I81 .I91 .203 .218 236 .257 
PC .735 .758 .776 ,791 .804 .a15 
PC .856 .863 .869 .875 .a81 .887 
PC .913 .918 .922 .926 .930 .934 
PC .%3 .%6 .%9 .962 .965 .968 
PC .983 .986 .989 .992 .995 .998 
JD 3.45 10.00 
JD 3.30 30.00 
JD 3.16 60.00 
JD 3.10 90.00 
JD 3.06 120.00 
JD 3.03 150.00 
JD 2.94 300.00 
JD 2.86 500.00 

A 
SUB-BASIN A 
6-HclllR RAINFALL, PATTERN NO. 1.00 MAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999 

L = .47 Kb = .029 Adj .  S l o p e  = 14.8 
.095 
.I50 -250 4.300 .620 55.000 
,308 .211 

0 5 16 30 65 77 84 90 94 97 
100 

B 
SUB-BASIN B 
6-HOUR RAINFALL, PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996 

L = 1.03 Kb = .026 Adj .  S l o p e  = 16.5 
.294 
.I50 .250 5.670 .279 55.000 
.446 -311 

0 5 16 30 65 77 84 90 94 97 
100 



RUNOFF SUCBIARY 
FLOU I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

BASIN M I M M  TIME OF 
AREA STAGE MAX STAGE 

.09 

.29 

.29 

.29 

.21 

.21 

.SO 

.50 

.17 

.17 

.20 

.87 

.87 

.87 

.87 

.87 

.50 

.50 

1.37 

.12 

.12 

.22 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

1.71 

.44 

PEAK TIME OF AVERAGE FLOU FOR MIW PER100 
STATION FLOU PEAK 6-HOUR 24-HOUR 72-HOUR OPERAT ION 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUiED TO 

2 CWBINED AT 

ROUTED TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COnBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

2 W I N E D  AT 

ROUTED TO 

DIVERSIW TO 

HYDROGRAPH AT 

HYbROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

RWTED TO 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 
.- 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

C49 

J 

C5 1 

S51 

D51S 

D5 1 

RCRIT 

RTN51 

CSD 

C52 

K 

R55 

555 

D55S 

D55 

1 

R59 

II 

N 

RCll 

0 

C M  

RCP 

P 

CCP 

DGW 

DGC 

C59 

S59 

D59S 

0 5 9  

RTNGC 

RGC 

Q 

CGC 



ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

SGC 

R63 

R 

c63 

S63 

D63E 

D63 

D U S  

D64 

RTN63 

RTN59 

CM) 

S 

R57 

T 

C58 

Rm) 

U 

RBH 

v 

CBH 

R61 

U 

Ccu 

Rcu  

X 

C67 

1 *** NORMAL END OF HEC-1 *** 



APPENDIX VII 
ENGINEERING COMPUTATIONS 



29- Sep- 95 Q:\950024\HYDRO\LOTUS\UNlTCST 

MARYVALE FLOODING MITIGATION PROJECT 
AVERAGE UNIT COST TABLE 

(Size1 
24 
30 

I 

48 1 RGRCP /LF  ' 115. 12.6 I 12.6 1 1560 1 141 

Description im1[ Unit Cost ($)I/ Area (ft A 211 Perimeter (ft) jmm 
RGRCP /LF  ' 60 I 3.1 1 6.3 1 246 1 4 
RGRCP 1 LF 75 4.9 1 7.9 1 445 1 6 

36 1 42 

72 1 RGRCP I LF 175 28.3 I 18.81 4601 1 26 / 

RGRCP ~ L F  90 r 7.1 / 9.4 
RGRcP L F  105' 9.6 1 11.0 

54 
60 
66 

I 

724 ( 8 
10931 10 

96 I RGRCP ! LF 290 50.3 i 25.1 l 9910' 34 I 

RGRCP 
RGRCP 
RGRCP 

- 

- 

LF 125/ 15.9 / 14.1 
LF 1331 19.6 1 15.7 

78 
84 
90 

108 
120 
132 

I I I I I I I I I 

Note: Pipe Ctpacity is computed by multiplying the Conveyance (K) by the square root of the slope. 

5696 RGRCP I LF 215 m 33.2 1 20.4 
RGRCP !LF ' 255 38.5 ' 22.0 
RGRCP /LF  285 44.2 1 23.6 

144 

Coe & Van Loo Consultants, Inc. 

21 36 
2829 

26 

RGRCP 
RGRCP 
RGRCP 

17 
21 

LF 140 1 23.8 i 17.3 I 3648 

6941 , 27 
83431 29 

RGRCP ILF 365 1 11 3.1 1 37.7 
I I 

1 I 

I I I I 

I I I 

26 

I 

LF 295 I 63.6 1 28.3 1 13567 
LF 31 5 78.5 1 31.4 / 17969 

29221 1 80 

46 
57 

LF I 345 i 95.0 1 34.6) 231691 67 



29- Sep -95 Q:\~~oO~~WYDRO\LOTUSMLTA~ 

MARWALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A1 

i[lEKKiNo.il[ Facilities Description & Location i M m [ U n i t  Cost ($)I( Cost ( 5 )  
I ! 

I I i ! 1 I 
1 1 / House Demolition I 71lEA I 5,000 I $355,000 i I 

I I i I I I 1 
Subtotal 3 k 6 5 5 ; O W  
Engineering & Contingencies @ 40% 

- 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET -$9;50~000- 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATlVE 81 

I[=~o.!lCapaclty[ Facrlit~es Descrrptlon & Location / Q u a n t l t y : ~ m [ ~ n l t  Cost ($)[I Cost (S) !( 

I I I I I 
1 I I House Demolition I 7 7 ' E A  I 5.000 I $385,0001 

! I I I j 
1 I I Landscape Restoration 1 2 ' A C  I 40,000 I $480,000 1 

I 

I ! I I 1 

I I I I I 

j I I I I 
Subtotal $865,000 
Engineering & Contingencies @ 40% $346,000 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET $6,236.600 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 83 

T-mCapac l t y  Facilities Oescription & Location : I m I V n i t : [ U n i t  Cost ($)( Cost (3) 1 
I I I I I I 

1 i 165 A F  1 Detention Basin Excavation i 266,0001CY I $3.00 1 $798,000 j 
I I I I I i I 

! 

I (72" I Detention Basin Storm Drain Outlet 5001 LF ! $175.001 $87.500' 
I I I ! I I 1 

I I 

I I Concrete Spillway I 1 lEA 1 20,000 i $20,000 i 
I I I I ! ! I I 

I - ! I I i I j 
I I i ! ! / I 
I 

I 
I I I I '  1 I 

1 I i I I I I 
Subtotal f 905,500 
Engineering & Contingencies @ 40% $362.200 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

I TOTAL PROJECT BUDGET $8,947,700 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upcn a 1995 datum. 



MARWALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A4- 1 

iltem N0.i-1 Fac~lities_Descr~pt~on 8 Location W W l u n ~ t  Cost (!$)]I Cost (S) 1 
1 I I I I 

I 

I I I I 

1 I 108" RGRCP I 8 , a O  I LF 1 $295.00 1 $2;478,0001 
I I !  I I 

I I I I I 

I I I 

I i 24" RGRCP 1 4;OOO 1 LF I $60.00 I $Z40,000 

I i I 

I i 114" RGRCP i 1,200 I LF 1 $305.00 1 3366,OOOi 
I I I ! I I 
I I 14.4" RGRCP I 3,000lLF $365.001 $1,095,0001 

I 1 i I I 

I 1 1 165 AF I Detention Basin Excavation 1 266.000 ICY I $ 3.00 1 3798,000 1 
I I I I I i 

I I I I 

I I 

I 40 AC Golf Course Restoration 30 ! AC 1 $80.000.00 1 $3,200,000 I 
I I I I I 

I 

Engineering 8 Contingencies @ 40% 

I 

Land Acquisition 
Surveying 8 Other Acquisition Costs @ 20% 

I I 

TOTAL PROJECT BUDGET . -- - S T 4 4 7 ; 8 0 0 c  

Subtotal - , - $ 8 ; f P  
-$32?7e;mo- 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A4-2 

L 

, i 42" RGRCP i I . ~ O O ~ L F  i $105.001 ~147.000j 
i ! I I I 1 I 

! : Fac~llties Description & Locatlon ~ I m m l ~ n l t l l ~ n l t  Cost ($)I( Cost (9) '1 

I 

1 I 154" RGRCP i 1,400 i LF 1 $12s.ooi $ 1 7 ~ 0 0 0  i 
1 I I 

I I I I I I 

I i I 66" RGRCP I 1,000 1 LF ! $140.00 I $140,000] 

I I 

I 1 I I I I 
i 72" RGRCP : 3.300 I LF i $160.00 1 $528,000 1 

I 

i I I I I i 1 1 

4 
I I I 108" RGRCP I -I72001 LF 1 5 3 m i  -$366i00O) 
I I I I I I I I 
I 1114" RGRCP I 1,2001 LF I $305.001 $366,0001 
I I I I I I I i 
I I i 126" RGRCP 1,700 ( LF 1 $325.00 1 f552.500 1 

I I I I I I 
k I 
I i 1144" RGRCP 3,000 ( LF 1 $365.00 ! $1,095,000 1 

I 1 ' 229 AF I Detention Basrn Excavation i 370,000 1 CY I 53.001 $1,110,0001 
I i 

I I I I 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

I - ,  I 124" RGRcP I 4;0o0i LF I 960.00 1 s240,ooo 
I I I I I 

I I I 

I I I ! I I i I 

- .  
TOTAL PROJECT BUDGET - .- - - $12,767,300--- 

I / Golf Course Restoration I 55 I AC ! $80,000.00 l $4,400,000 1 

I 

1 I I I 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

I I 
i I I I I ! I 
1 I I I ; I I I 

Subtotal 39T19,500 
Engineering & Contingencies @ 40% -$W47;800 - 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 8-4 

(-No.l/[ Fac~llties Descrlpt~on & Locat~on [ W I U n l t j l u n r t  Cost ($)]I Cost (S) 
I I I I 

i 

I , / Channel Excavat~on ; 33,0001 CY 1 $3.00 1 $99.000 I 
I 

I I 1 I I  I I 

1 I 1300 CFS I Concrete Channel B.P. (6" Thlck) i 5,600 1 ! $280.00 I $1,568,000 i 
I I I I I I I 
I i Demolition I 77IEA 1 $5,000 I $385,000 1 

I I ' I  I 
I I I 

I I 17.920 LF 4-9 '~8 '  CBC I EA / $8,965,000 I 58,965,000 ; 
I I i I 

I I I I I 

r I I 

j j I 1 

Subtotal --$tt;otT,OOG-- 
Engineering 8 Contingencies @ 40% - % W m  

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A5 

I 1 

Subtotal 58,075,300 
Engineering & Contingencies @ 40% 53,230,120 

( T f G i E 3 N  Capaclty 1 Fac~lit~es Descrlptlon & Locatlon , [Quant r ty i lUn l t l /~n~t  Cost ($)/I Cost (9) 11 
I I 4 1 I I I 

1 1 274 AF I Detention Bas~n Excavation 1 442,000 1 CY I $3.00 1 $1,326.000 / 
I I I I I I I 

t i 24" RGRCP 1 1,3201LF/ 360.00 I $79.200 
I I I I 

1 42" RGRCP 1 1,4001LF I 5105.00 1 $1 47,000 
I I I I  

1 1 I 
I 154" RGRCP / 1,400 1 LF I $125.001 $175.000 

I I I I I I 
t I ; 108" RGRCP I 8,480' LF 1 $295.00 1 $2,501,600 
I I I I 

I 114" RGRCP 1,200 1 LF 1 $305.00 1 f366,OOO 
I * I  I 

I I 120" RGRCP i 3,000 I LF I 5315.00) $945,000 , 
I I I i I I I 

I ' 144" RGRCP I 1.300 I LF I $365.00 1 $474,500 

I I I I 

I ; Demolition I 1 I LS '$221,000.00 1 $221,000 
I I I 1 I I  I 

I I Land Restorat~on 1 23 i AC 1 $80.000.00 1 $1,840,000 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

I I I i I 

TOTAL PROJECT BUDGET -$+9;647 ;BOO 

I 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/05 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



29- Sep -95 Q:\950024WYDRO\LOTUS\ALTB5 

MARWALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 85 

/[mwl Facilities Description & Location :[Quantlh.mm Cost ($111 Cost (S) ! 
1 I I I I I I 
I 
I 1 1 192 AF i Detention Basin Excavation I 3 1 0 , 0 0 0 1 ~ ~  j $3.00 1 $930,000 ' 

I at Grand Canal & 53rd Ave. I !  I 
I I I I I I I , 

I I Channel Excavation 1 33,OOOlCY i $3.00 1 $99,000~ 
I I I I 

1 i Concrete Channel Pavinq (6" thk) ! 5,500 i CY I ~280.00 1 $1,568,000 
! I I I I I j 
I i 24" RGRCP I t+;0001LF I $55.00 1 $605.000 ! 
I I 1 1 I I 

I I i Demolition I 77 i EA i $5.000.00 I $385.000 1 
1 I I i I I 

i i Fencing & Screening I 4,9001 LF 1 $26.00 1 $127,4001 
I I ! j I 
I ! i I I I I 

! I j I I I ! 
i I ! i I 

I 

- 

I I i 1 1  I I 
I 1 i I I 

I I 1 I I 1 
I 

I I I I I 
I 

I I I 
I 

I 

I I I 
Subtotal d3i?474O(T 
Engineering & Contingencies @ 40% $1,485;7sol- 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construc!ion cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE B6 

'[m-Capacrty[ Facilities Description & Location '[m1IUnlt([Unltlo]I Cost (3) ! 
! I I I I I 

1 1 119 AF i Detention Basin Excavation I 192,000! CY i f 3.00 / $576.000 
I I at Grand Canal & 53rd Ave. I 1 

, I I I I I I 
I 

1 1 

) Channel Excavation ! 33,0001 CY ( $3.00 1 $99,000 
r 

I I I I I I I 

I 1 I Concrete Channel Paving ( 6  thk) j 5,600 1 CY I $280.00 1 $1,568,000 

1 I I I * I  
I 172" RGRCP I 11,0001LF I $160.00 1 $1-;760,000 

I 1 I I I I 
I Demolition 77 1 EA I $5,000.00 1 $385,000 

1 
I I 

I 1 I I 
I I i Fencinq & Screening i 4 , 6 0 0 1 ~ ~  I $26.00 1 $1 19,600 

I-- -1 I I 
Subtotal - - $4,507;600' 

- ;  - -  
Engineering & Contingencies @ 40% , - $1,803;040- 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 
/- - - --$e&-1-*-- - - 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MlTlGATlON PROJECT 
ALTERNATIVE 67 

-1 Facilities Description & Location !-!I-[ Cost ($1 11 
I I I I I I I 

I 157 AF I Detention Basin Excavation i I 253,OOOic~ i I $3.00 1 t $759,000 / 

I I I I 

166" RGRCP I 500 l LF 1 $140.001 $70,000 
I 
I I I I I ! I 

1 i 72" RGRCP 800 I LF I $1 60.00 ( $1 28,000 
t I I I I I 

I I I I I 

130" RGRCP i 5,000tLF 1 $75.00 1 $375,000 

I I I 

I 178" RGRCP I 3,000 1 LF 1 $215.001 $645,000] 
I I I 

I i ! I 
1 184" RGRCP I 500 I LF 1 $255.00 1 $127,500 1 

I 
I I I ! I 1 

1 i 90" RGRCP I 800 1 LF 1 $285.00 1 $228,000 1 
I I I I I I I 

I I I 
154" RGRCP ! 3,0001 LF 
I I i 

I I I 

1 11' RGRCP I 2.000 ~ L F  i $345.001 $690,0001 
I I I I I I I 

$ 125.00 1 $375,000 
I 

I I I I I I 

I Fencing & Screening 1 4,400iLF 1 $26.00 1 $1 14,400 ( 
Subtotal $1-1;03f;500~ 
Engineering & Contingencies @ 40% . . ... 54+t2;60Wd 

t I I 

1 I 12' RGRCP i 3.000 i LF i $365.00 i ~i.o95.000/ 
I I 

13-lO'x8' C8C I 2,500 1 LF 1 $985.601 $2,464,0001 

Land Acquisition $3,232,500 
Surveying & Other Acquisition Costs @ 20% $646,500 

I I I 1 ! 

TOTAL PROJECT BUDGET - - 
- +. 

I 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



-- - -- 

1 I I I I I 
I I I I I 

Subtotal - -$2;)91;500-' 
Engineering & Contingencies @ 40% 9876;600- 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 8-8 

/I-No.i([ Facilities Description & Location l[QuantityjlUnitl[~nit Cost ($)[I Cost (3) i 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

1 

TOTAL PROJECT BUDGET , . - . - $15;374;tOO- 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. Ail costs are based upon a 1995 datum. 

I I 

I I I i 
I I !  ! 

1 
I 

I I I 1 I I 
I 160 AF I Detention Basin Along Grand Canal 1 258,0001 CY 1 $3.00 1 $774,000 
: i I I I 
i 1 Demolition 1 70 1 EA 1 $5,000.00 1 $850,000 
I I ! I 
I I Landscape Restoration 1 12 1 AC ( $40.000.00 1 $480,000 
1 i : i I 
I i 72" RGRCP Storm Drain Outfall / -5081LF i $175.00/ $&&SO0 

I 1 I ! I 
I I ! I I 



MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE B-9 

-1 Facilities Description & Location ( W m l U n i t  Cost ($)11 Cost (S) ] 
I I I I I I 
350 AF I Detention Basin Excavation I 5 6 5 . 0 0 0 1 ~ ~  I $3.00 1 $1,695,000 

I I 
172" RGRCP ! 500 l LF 1 $175.00 I $87,500 
I I I I I 

I I 

I Fencing & Screening I 6.30OILF i $26.001 $163,800/ 

~ - 

I I I I I I I 

I I I i I 
I I ! I i I 

I j I i I 
I I 1 I 

! I j 1 I 
i I I I I i I 

I I I 
I I i I I I 

I I I I I 1 
! ! I I 

i 
i 

I I I 
i I j i i I 
I I I ! I 
I i I I i I 

I 

I I I 
Subtotal $1,946,300 
Engineering & Contingencies @ 40% $778,520 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 



MARYVALE FLOODING MlTlGATlON PROJECT 
ALTERNATIVE B- 10 

I I I I I I 

I I Park Restoration I 40 I AC I $80,000.00 1 $3,200,000 1 

[ [ltem~CapacityJ Facilities Oescrlption & Location ; l ~ l ~ l [ U n r t  Cost ($111 Cost (3) 

1 1 Concrete B.P. (6" thick) 1 -3;800 
I I I 

I 
I 
1 
I 
I 
u 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 

Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. Al l  costs are based upon a 1995 datum. 

Coe dr Van Loo Consultants, Inc. 
I 

I 

CY 1 $280.00 I S1,064,000 
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Engineering & Contingencies @ 40% $3, +39,040 - - 

$759,000 
I I I 

1 157 AF 1 Detention Basin in Maryview Park 1 253.0001 CY 1 $3.00 

1 1 Demolition I 39 1 EA I $5.000.00 1 $1 95,000 
i I ! 1 I I 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

1 Channel Excavation 1 22.0001 CY / $3.00 I $66,000 
I I I i 
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Engineering & Contingencies @ 40% 

P 7 5 & c a 3  i a 
46s $-/. 3 

Land Acquisition I 

Surveying & Other Acquisition Costs @ 20% F 1,775 , i.2 ;? - 9 
TOTAL PROJECT BUDGET 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 
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ALTERNATIVE X A-4C 
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Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 
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Engineering & Contingencies @ 40% cz"i,?a $0 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 
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Estimates are provided for the purposes of comparison o~iiy and are not intended to reflect an 
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Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 
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TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

December 27, 1995 
Maryvale Flooding M i t i g a t i o n  

Area C Drainage C h a ~ e l  

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

Flow Rate (cubic f e e t  per second) ....................... 380.0 
Channel Bottom Slope ( f e e t  per foo t )  .................... 0.0020 
Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0150 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 2.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 2.00 
Channel Bottom Width ( f e e t )  ............................. 8.0  

PROGRAM RESULTS: 
DESCRIPTION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t ) .  .................................... 
Flow Ve loc i t y  ( f e e t  per second) ......................... 
Froude Number (Flow i s  S u b - c r i t i c a l )  .................... 
Ve loc i t y  Head ( f e e t ) .  ................................... 
Energy Head ( feet ) .  ..................................... 
Cross-Sectional Area o f  Flow (square fee t )  .............. 
Top Width o f  Flow ( f e e t )  ................................ 

VALUE 
- - - - - - - - 

3.43 
7.46 
0.858 
0.86 
4.29 

50.96 
21.72 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c)  1986 
Dodson & Associates, Inc., 7015 U. Tidwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low chart i s  avai lable. 
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