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SUN V W E Y  AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

.......................................... 0 .  . FLOOD HYDROCRIiPH PACIU%B (HBC-1) . 
Jmr 1998 

VERSION 4 . 1  

RUN DATE 19APR06 TIME l4:45:59 ' ......................................... 

. U S .  ARMY CORPS OF ENGINEERS . . HYDROLOGIC BNGTNSERlNO C E M E R  ' 
609 SBMND STREET 

DAVIS. CALlFORNlii 95616 
(9161 716-1104 

THIS P R O O M  RIIPLACBS ALL PREVIOUS VERSIONS OF BEC-1 m O W I  AS HECl (JAN 731, HEClGS, HBClDB, m D  HEClKW 

THE OBFlNlTloNS OF VEiRTllBLES R T I M P  ium -RTIOn- HavE C m O E D  FROM THOSE USED WITH THZ 1971~STYiiB lNPUT STRUCTURF 
THE OBFlNlTloN OF -AMSKx- ON RM~CnRD WAS CHANGED WITH REVISIONS DATED 28 SBP 81 .  THIS IS THE FORT-77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINOLE EYENT DAWaGE C ~ C U L F I T T O N ,  DSS:WRTTE SThGE PREQUENCY, 
D S S ; R m  IIMB SERlES AT DESXRED CALCULATION INTERVAL LOSS R^TE:GRSEN &t% MSIPT INFILTRATION 
KZNEMXTIC WAVE: N E W  FINITE DlFFBRENCB ALGORITHM 

HBC-1 INPUT PAGE 1 

ID HYDROLOGY FOR STEP 2 &TPRNhTI.IVES mR SUN VALLEY ADMP 
ID - HaSSAYMPA SUB-FIRBII 
ID - ALTERNATIVE El 
ID NO measure at the apex, levee corrrdors 
T" 

ID 
ID SUN VALLEY AREA DRAINaGE MASTER P W  (SYIIDMPI - FCD 2004C049 
ID JE FoLLEZ / "YDROLOCY P GEoMoRPHoMOY, IN". 
ID MODELER: TBD LEIRIM 
ID FTLENIIME: AP-EX6.DEIT 
7" -- 

ID 100-YBaR &HOUR MODEL 
I D  EIIGTING MNDTTIONS 
I D  &RE& 4 II-ITERSHED mP\BA = 9 0 . 5  S Q .  MILES 
ID MODBT~ED ~ E A  = 1 6 . 8  s ~ .  MILES ." .- 
I D  GREEN-XIIPT LOSS METHOD 
ID S.GRIiPH "NIT HYDnmRIiexs 
-- ~ ~ . . ~  ~~~-~ 

I D  - o E S E n T / - O s m  
I D  N O R M ~ . D E P T H  CHrWNEL ROUTINO 
I D  L m  USE DATA FROM E M I N A T I O N  OF SLOPE FROM 10-FT DTM TO DISTINGUISH 

P C  PC 0 . 9 6 2  0.172 0.983 0.911 1.000 
47 JD 3.120 1 . 8  
4 8  PC 0 . 0 0 0  0 . 0 0 4  0.016 0.025 0.034 0 . 0 4 2  0.051 0 . 0 5 s  0 . 0 6 8  0.077 
4 9  PC 0 . 0 8 8  0.101 0.121 0 . 1 6 4 0 2 5 3  0.411 0 . 5 9 4  0.836 0.900 0.938 
50 PC 0.950 0.963 0 . 9 7 5  0.988 1.000 
51 JD 2.950  16.0 
57 PC 0.000 0.015 0.020 0.030 0 . 0 4 8  0 . 0 6 3  0.076 0.090 0.105 0.119 
53 PC 0 . 1 3 5  0.152 0.175 0.222 0.30+ 0 . 4 1 2  0.670 0 . 7 9 6  0 . 8 6 8  0.912 

HBC~l INPUT PAGE 2 

Page I of 8 Subarca: Hassayampa, Alternative: A 
100-Ycsr 6-Hour 



SUN VMd.EY AREA DRAlNAGE MASTER I'IAN 
Step 2 Hydrology 

LINE ID . . . .  1 ............................................................... ro . . . . . . .  

5'1 KX 5400 BAfiTN 
6 0  XM Campule runoff from subbanin 4 0 0  
61 Bii 1.544 
62 LG 0 . 2 5  0 . 3 5  4 . 2 0  0 .43  3 
63 UI 106 106 2 5 2  129 6 1 5  729 819 1050 1206 793 
6 4  UI 6 6 5  601 513 4 9 1  4 4  1Bi 119 2 7 6  254 239 
6 1  UI 212 174 I44 113 116 116 82 81 81 5 2  
66 UI 5 1  13 il 39  21 2 0  20 21 2 0  2 0  

67 UI 2 0  21 2 0  2 0  2 0  4 

6 8  KK SllO BASIN 
69 XM ComauLe runoff fro. subbasin $10 

76 i(l( C410 COMBlNP 
77 ml Combine runoff from 8 4 0 0  and SIlD 
7 8  HC 

79 l(K R410EI ROUTE 
80 XM ROUTS COMBINED FLOW aCICROSS ACTIVE ilREA 
81 XM SLOPs - 1 1 5 2 8  - 14161 / 5000 
~ - 

82 RS 3 FLOW -I 
81 RC 0.045 0.035 0 5000 0.0148 103.00 
84 AX 0 . 0 0  3 0 . 0 0  200.00 2 0 3 . 0 0  2 5 3 . 0 0  216.00 426.00 455.40 
85  RY 103.00 101.00 101.00 100.00 lO0.00 101.00 101.00 101.00 

LINE 

KK 410415 ROUTE 
XM PROPOSED CWLNNEL 
XM STRUCTURE ID181: CllilO 
XM Slope=11454.2 1432.71 1 1167.1 
RS 10 PLOW i 
RC O 0 < 5  0 . 0 4 1  0 . 0 1 1  1167.10.011729 
RX 0 . 0  13.5 13.1 11.5 811.5 
RY 104.5 100.0 100.0 100.0 l i l 0 . 0  

HBC~l INPUT 

. . .  . . .  . . . . . . .  10 1, 2 3.......4.......5.. 

KK S P i S  B S I N  
KM compute runoff fro"! subbasin 4 1 5  
Bil  U.lil 
Lo 0.15 0.35 1 . 6 4  0 . 4 1  
"1 9 1  1 5 6  621 1 2 8  617 
UI 44 1% 19 19 

100 KK CIliR COMBINE 
101 KM co*ine runoff FROM S I O O ,  S4IO. L SP15 a t  sun "alley Parkwii, 
102 HC 

I03 KK S500  BASIN 
KM 

112 i(K RSOOh ROUTE 
113 XM ROUTE COMBINED FLOW ACROSS Z T I Y E  ARE* 
111 XM SMPB - 11690 - 1512) / 1800 
lli RS 4 FLOW -1 
116 RC 0 . 0 < 5  0.031 0 . 0 4 5  7 8 0 0  0 . 0 2 2 8  104.00 
1x7 ex 0.04 2 0 . 0 0  100.00 106.00 206.00 212.00 292.00 112.00 
118 RY 104.00 103.00 142.00 100.00 100.00 102.00 101.00 104.00 

119 KK 500411 ROUTE 
120 KM PROPOSED M N E L  
121 KM ROUTE FLOW FROM a500 TO C415 IN NEW CVAWBL 
122 KM STRUCTURE TDl91: C51020, "51060 

16 PULLER Pago 2 of 8 

PAGE 3 

Subarea: Hassayampn, Altcrnativc: A 
100-Year 6-Hour 



SUN VAIJ.EY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

123 KM Sloye=(lilZ.Z - 1 4 5 4 . 2 1  I 5415.5 
124 RS 8 FLOW 1 
125 RC 0 . 0 4 1  0 . 0 4 5  0.045 1411.10.010712 105.0 
126 RX 0.0 11.0 60.0 69.0 0 . 0  118.0 161.0 178.0 
127 RY 0 5 . 0  l o 0 0  l o 0 0  9 7 . 0  9 7 . 0  100.0 l00.0 105.0 

128 KK S510 BASIN 
129 m Compute runoff iron nubbasrn 510 
130 8Ei 1.840 
131 0 . 5  0.35 3.95 0.40 0 
112 "I 212 677 1390 1950 2228 2094 1604 1165 828 599 
133 UI 413 307 2 2 0  160 106 57 58 16 57 

1 3 4  KK CllSL COMBINE 
1 3 5  *I COMBINE SSOO illiD 5510 AT C411 
116 HC 

137 KX C4iS COMBTNC 
138 KM COMBINE ALL FLOW IT SUN VALLEY PEiRKWiiY AT C a l i  
139 HC 

11(0 KI 0411 DIVERT 
141 KM PROPOSED BASIN AT .TBXlSTlNC CULVERT AT SON V-LEY PARKWAY AT 8%". 512167 
1 4 2  KM STRUCTmE 10:0415 
1 4 1  KM DIMENSIONS: Li=1800iti W=iSOfl, D-lift, Sideslope !?H:IVI- 3 ,  "01.- 1 9 8 . 2  ac 
1 + 4  DT D 4 l i O  
La5 D I  0 . 0  200.0 400.0 600.4 8 0 0 . 0  lO00.0 1231.0 1400.0 Z O 0 O . O  3000.0 
1 4 5  D I 4 0 0 0 . 0  0 . 0  
147 oQ 0 . 0  0.0 0 . 0  0.0 0.0 0 . 0  0.0 169.0 7 6 9 . 0 1 7 6 9 0  
1 4 8  DO 2 7 6 9 . 0  0.0 

1 4 9  KK 415420 ROUTE 
110 KM PROPOSED CH-EL 
151 KM Route flow from Sun Valley Parkway to Hassayampa River. 
112 KM STRUCTURE ID!S): RRL(ISI0,  C420IO. C42020 
113 KM Slope=(1432.5 1191.31 I 17970.9 
3 34 RS l a  FLOW 1 

158 KK 5420 BASIN 
159 KM CornpuLe runoif from subbasrn 4 2 0  
160 Bii 1.767 

161 KK C420 COMBINE 
166 KM carbine flows from 83400, S4l0, S 4 1 5 ,  S+2O 
1 6 7  W1 A m  6500 IWD S510 at Haseayampa Rlver 
168 HC 

154 KK 8 4 3 0  BASIN 
170 m compute runoft from nubbasrn 430 
171 8 A  0 . 7 9 5  
172 LD 0 . 3 5  0.31 4 . 5 5  0.35 
173 UI 127 511 918 1163 1116 779 121 3 4 9  228 153 
174 UI 0 72 30  30 30  

HBC-l INPUT PAGE 5 

187 KX C140 COMBINE 

Subarcn: Hassaysmps, Alternative: A 
LOO-Year 6-Hour 



SUN VAILEY AREA DRAINAGE MASTER PIAN 
Stcp 2 Hydrology 

188 KM combine runoff iron 6460 virn routed f l o w n  from sun val ley  parkway. 
~ s e  HC 

I N F m  
LINE 

NO. 

190 XK 440410  ROUTE 
191 KM Route combined flows to the Hassayampa River 
192 RS 3 FLOW I 
191 RC 0.035 0 . 0 4 0  0 . 0 1 1  4 1 5 4  0.0104 
194 RX 0 . 0 0  isO.00 300.00 3 0 3 . 0 0  3 3 3 . 0 0  3 3 6 . 0 0  < 8 6 . 0 0  6 3 6 . 0 0  
195 RY IO+.OO l o 1 5 0  lol.oa l o o o a  ~ a o o o  l o l o o  iol.io ian.oo 

HEC-1 INPUT P*%E 6 

LINE 10 . . .  1 . .  2 . .  3 . .  4 . . .  1 . . . . . . .  6 . . . . . . .  7 . . . . . . .  S . . . . . . .  9 . . . . . .  10 

216 itb "410 COMBINE 
217 i(M Combine flown from S 4 3 0 ,  8415.  5460.  and S4iO at Hasaayarnpa River 
218 HC 

214 KK S 5 2 0  BASIN 
220 KM compute runoff tram subbauln 520  
221 ail 1 e 8 1  
222 10 0 . 3 5  0.31 4 . 5 0  0 . 1 6  0 
223 U I  133 2 0 6  510 7 8 0  1043 1196 5 2 8 5  1 2 4 1  1061 847  
224 U I  6 1 2  511 4 2 0  3 3 0  2 5 2  210 119 131 91 4 1  
225 UI 5 4  13 13 12 33  12 31 0 

226 KK SSlO BASIN 
2 2 7  KM Conpuke r u l l o i f  from subhasin 130 
2 2 8  8ii 2 . 2 2 5  
229 LG 0 . 2 0  0.35 4 . 0  O.+l 
230 UI 176 141 574 8 4 1  llS9 1411 1624 1704 1622 1456 
211 UI ilSS 961 7 8 1  6 5 7  113 417 318 281 227 189 
232 U I  141 120 122 56 4 3  < 3  4 3  1 3  43 4 3  
211 UI 4 3  0 
214 Z Z  

SCHEMaTIC DIAGRAM OF STREIV* NETWORK 

("1 ROUTING 1 ~ ~ -  > I  DIVERSION OR P N P  FLOW 

1 .  i CONNECTOR 1 ~ ~ ~ ~ 1  RBTURN OF DIVERTED OR PUMPED FLOW 

Subarcn: Hnssnynmpa, Alternative: A 
100-Year 6-Hour 



SUN VAIJ.EY AREA DRAINAGE MASTER P W N  
Step 2 Hydrology 

. FLOOD HYOROGRIlPH PACXIICE (HEC.1) . 
J W  1998 

VERSION 4.1 

. RIM DATE 1YaPRo6 TIME 1*;15:59 ' 

" U . S .  ARMY CORPS OF BNGlNBERS ' 
" XYDAOLOGIC ENClNEERlNG CENTER ' 

6 0 9  SECOND STAEET 
DAVIS, CiiLlFORNli i  95116 

,916) 716~1104 

HYDROLOGY FOR STIP Z FILTEP.NATIVES FOR S I M  VALL6Y &DM? 
- m S S I Y A M P I I  SUB.-\REA 
- ALTEWATIVE A 

NO measure at the apex. levee corridors 

Alternative Dencrrprroll 
 he marn design objectrve of the a alternative is  to a l low the 
natural geomomhir grucesses to occur within a designated active 
area downatream of me apex.  he ob3ectiue t hen  1s LO control 
the flow path dormsireem of the region of uncercarnry. *he flows 
wrll he captured m the up-+an area by excavated collector channel. 
anb/or diveision levees.  once collected. the flaws are routed 

S I M  "ALLEY AaEA DPAINAOE MASTER PLIUY (SYrnNP, FCD 2004C049 
JE FULLER / HYDROloOY B CiEOMORPHOLOCY, INC.  
MODEGER: TED LBHMPN 
FILENAME: F14.6X6.DAT 

Subarea: Hassayampa, Alternative: A 
~OO-YCB~ 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER P I A N  
Stcp 2 Hydtology 

LOO-YZIIR 6~HOUR MODEL 
EXISTING CONDITIONS 
AREA + WATERSHBD *RE* - 10.5 SQ.  MILES 

MODELBD ARE& - 7 6 . 8  SQ. MILES 

ORBBN~liMPT LOSS METHOD 
S-OFAPH UNIT HYDROGFAPHS 

- MOUNTAIN 
- D E S E R T / M a E L I m  

NORMIIL-DEPTH C H m E L  ROUTING 
r j ~ ~  USE DATA FROM EXiiMINFiTlON OF SLOPS FROM 10-FT DTM TO DISTINGUISH 

- UNDEVELOPEO DESERT RMlGBLElNO lNDPI1 SLOPES < 5 8 
- HIILSMPBS, GONO- maem ( m e )  SLOPBS i - 10 % 
- M O m & I N  TERRAIN (NIXTI SLOPES . I0 % 

SOILS DATA FROM FCDMC GIS DATABASE IRBCEIVBO FROM FCDMC m L Y  20051 

38 10 ouwm CONTROL vanraa~es 
IPRNT i PRINT CONTROL 
TPLOT 0 PLOT CONTROL 
ascaL O .  HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE > d m 9 9  STARTINO DATE 
ITTME 1200 STARTINO TlHE 

NQ 2000 NrmBBR OF HYDROOFAPH ORDINEiTeS 
NDDATE 811PN99 ENDING DATE 
NDTIME 1035 ENDING TIME 
ICENT 19 CENTURY MllRK 

COMPUTATI~N INTERVAL - 0 8  HOURS 
TOTAL TIME BASE 166.58 HOURS 

ENOLIS" UNITS 
DRIIINAOE SQUiiRE MILES 
PRECIPITATION DEPTH INCHES 
LWiGTH, BLBVilTlUN FEET 
FloW CUBIC RBET PER SECOND 
STORAGE VOLiUME X R E ~ F E B T  
SURFaCE AREA ACRES 
TEMPERATURE DEGREES FXHRENHEIT 

19 3 D  INDEX S M R M  NO. 1 
STRM 1.20 PRBCIPITaTION DEPTH 
TRDA 1 0  TRFlNSWSITION DRAINAGE ARE* 

4 0  PI PRECIPITaTION PATTERN 
.oo  . o o  .oo . O U  .oo  O D  . 0 0  .oo . o o  . 0 0  

.a0  . o o  .oo .oo .oo  . O D  .oo .a0  . o o  . 0 0  

. a 0  O D  .oo .oo .oo  0 0  .oo .oo  0 0  .a0  

.oo  0 0  . 0 0  . a 1  .01 0 1  . U 1  .Ol 0 1  .o, 

.41 0 1  .05  . 0 5  . O S  .IS .15 . li 0 3  .41 

. 0 3  . Ui .DI .a1 0 1  0 1  .Ol . 00 0 0  .oo 

.oo  O D  . 0 0  . a 0  . o o  0 0  .UO . o o  . 0 0  .40 

. o o  0 0  

4 1  JD INDEX STORM NO. 2 
STEM 1.10 PRECIPITATZON DEPTH 
TRDA .10 TRANSPOSITION DRAINROE RREA 

1 4  PI PRECIPITATION PATTERN 
.00 .oo . D O  O D  .oo . o o  . o o  .a0  .oo  . a 0  

.00 . O U  . o o  0 0  . 0 0  . o o  0 0  .oo  0 0  . o o  

. OG .on .on 0 0  .oo .a0 0 0  .oo .an . OU 

. O D  .oo . o o  0 1  .01 .O I  . D L  . O L  . a 1  . 0 3  

0 1  0 3  . 0 5  . O S  .05 .li .li 1 5  . a 3  
03 

.02 .01 .01 . a >  .01 .OL .01 . o o  . o o  . 0 0  

.oo . o o  . o o  . o o  .ao  u o  . o o  a o  .oo  .oo 

. a 0  0 0  

4 7  JO INDEX STORM NO. 3 
STRM 3.12 PRGCTPITATION DEPTH 
TRDii 2.80 TRlUISPOSITION DRilINiiCB *RBI 

48 PI PRECIPIThT_TION PD.T.TTERN 
. 0 0  0 0  .40 . O O  0 0  . a 0  . O O  .oo . D O  .a0  

. o o  0 0  . o o  .oo o e  . o o  .oo  . 0 0  . o o  .00 

. o o  0 0  . o o  oo o a  . o o  .oo  . ea 0 0  . o o  
0 0  . o o  . 0 0  . D L  . o x  0 1  .01 0 1  .a1 0 3  

0 3  . O >  .a" . 0 7  .07 . 0 8  . U 8  . 0 8  . O S  0 5  

0 5  . 0 2  . a 2  . 0 2  . O i  .01 .01 . O O  .a0  . o o  
0 0  . o o  . o a  O D  . o o  . 0 0  .04 .oo  .a0 0 0  

0 0  . a 0  

5 1  110 INOBX STORM NO. 4 
STRM 1.91 PRECIPITATION DEPTH 
TROii 16.00 T M S P O S I T I O N  DRAINAGE RRFA 

$2 PT PRECIPITAEITTON PATTERN 
.01 .Oi . 0 0  . o o  0 0  . a 0  . 0 0  .oo .UO .01 

.01 .01 .UO .ox 0 0  . o o  . 0 0  . o o  . a 0  0 0  

.DO .a0  .01 0 0  .oo  0 0  .oo  0 1  0 1  .a, 

.01 . 0 1  .Ol .01 0 1  .01 .0* . 0 2  .02 0 3  

.01 . 0 2  .U6 .06 0 6  .07 .07 .07 . O*  .04 

Pagc 6 or 8 Subarea: Hassnyampn, Alternative: A 
100-Year 6-Hour 



SUN V U Y  AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

5 1  ilD INDEX STORM NO. 5 
STRM 2 . 5 9  PRECIPITATION DEPTH 
TRDii 90.00 TiWiSPOSlllON DPJIINAGE ARE& 

16 PI PRECIPITATION PATTERN 
01 .a1 0 1  0 0  0 0  0 0  .Ol 

0 4  0 2  02 0 2  0 2  0 2  .a2 
0 1  0 1  0 1  .41 9 1  0 1  .Ol 
O l  0 1  

RWOFF SLTMMARY 
FliOll IN CUBIC FEET PER SECOrn 

T i M B  IN HOURS, ARS\Ea IN SQUARE MILES 

PEAK TIME OF EIWR4GE FLOW FOR M U I M U X  PERIOD 
OPERllTlON STATION F M W  PEAK 

6-HOUR 24-HOUR 7 2 - X O m  

HYDROGMPH ilT 
S 4 0 0  1019. 4.50 193 1 8 .  1 5 .  

HYDPODPJIPH AT 
8410 6 3 8 .  4 . 4 2  97. 2 4 .  8 .  

2 COMBINED AT 
"410 1372. 4 . 5 0  262 6 6 .  12 

ROWED TO 
R410A 1 2 3 1 .  4 . 7 5  2 6 2 .  6 6 .  22 

ROUTED TO 
410411 1215. 1.83 262 66. 22 

XYDROGRiiPH AT 
SllS 791. 4.17 61. 15. 5. 

2 COMBINED AT 
C"5R 1212. 4 . 8 3  102 76 2 5 .  

HYORODMPH AT 
$ 5 0 0  1743. 4 . 7 5  454 115. 3 8 .  

ROUTED TO 
RSOOA 

ROUTBD TO 
500415 

XYDIOOMPH AT 
SSlO 

2 COMBINED ilT 
C41IL 

DIVERSION TO 
04150 

HYDROGMPH &T 
DIlS 

ROUTED TO 
415420 

2 COMBINED AT 
C420 

HYDROGRAPH AT 
5410 

ROUTED TO 
430440 

HYDROGRAPH FIT 
s440 

ROUTED TO 
4 4 0 4 1 0  1402. 4 . 6 1  213. 51. 18 

Subarea: Hassayampa, Alternntive: A 
100-Ycar 6-Hour 



SUN VM.1.EY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

HYDROCRAPH AT 
5411 8 2 2 .  4 . 0 8  5 7 .  1 4 .  5 .  .39 

ROUTED TO 
435450 4 6 1 .  4 . 9 2  17. 2 4 ,  5 .  .19 

HYDROCRAPH AT 
a510 156s. 4 . 5 0  2 5 8 .  64. 21. 2.21 

." NORMAL END OF H E C ~ l  "' 

Subnrcn: Hassayarnpn, Allernalive: A 
LOO-Year 6-Hour 



SUN VAT.I.EY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

TW 1948 
VBRSlON 4.1 

L RON DATE I9APROS TIME 1P:45:59 " 

- U . S .  ARMY CORPS OF BNOlNBERS " . XYDROLOOIC ENGINEERING C8wTER * 
609 SECOND STREET 

DAVIS.  CALIFORNIA 91516 
(916) 755-1104 

X X XXXiXXX x x x n  XXX 

THIS P R M i m  REPLACES &LL PREVIOUS VERSlONS OF HEC-1 MOWN AS H6C1 [JAN 7 3 1 ,  HEClGS, HEClDB, .4ND HBC1KW. 

THE DEFINITIONS OF VARIXBLES -PITIMP- .4ND A T I O R  NAVE C W i i B D  FROM m0SE USED WITX THS 1473-STYLE INPUT STRUCTURE 

LlNB ID . . .  l . . .  2.......3.......4..........5......6.......7.......8.......9...... 10 

I D  HYDROLMiY FOR STEP 2 IILTEP.W&TIVES FOR SON VALLEY BBMP 
ID - HIISSEIYAMPEI SITB~AREI 
ID - illiTBRNiiTiVE A 
ID 

ID the flow m e n  6omstreaCoi the reolin oi uncer ramrv .   he flows 
ID "Ill be captured i n  the u p f a n  area by exciivaLed callecior charnels 
ID and/or diversion l e v e e s .  once collected. the ilowr are routed 
ID downstream using l e v e e d  corrrdors srrnrlar to the  B alternatives. 
ID 
.. 
ID Smi VALLEY AREA OmINhDE MElSTBR P L W  (SVILDMP) FCD 2004C049 
l o  JE FULLER / HYDROLOGY h GEOMORPHOLUGY, IN". 
ID MODELER: TED L E m m  
ID FxLmaMe: A ~ _ E X ~ < . D A T  
ID 
ID 100-YEAR 24-HOUR MODEL 
ID EXISTINO CONDITXONS 
ID AREA WATERSHED ARB& = 9 0 . 5  SQ. MILZS 
ID MODELED ARB* - 7 6 . 8  SQ. MILES 
ID 
ID GREEN-MPT LOSS METHOD 
I D  S-GRAPH UNIT HYDROGRAPHS 
I D  - M O r n A I N  
I D  DESERT/RIYIGELm 
ID N0RMP.T-DEPTH C m L  R O m l N G  
I D  L m  USE DATA FROM EXD.MIN&TION OF S M P E  FBOM 10-FT DTM TO DTSTTNGUISX 
I D  - WDEVELOPEO DESIRT R9NGBL;1ND (NDRI SLOPES r 5 i 
ID - HTLbSMPES, S O N O N  DBSBPIT (NHS) SWPES 5 10 1 
ID - MO-*IN TERRAIN (WTI - S M P E S  i 10 % 
ID SOILS DaTA FROM FCDMC GIS DATABASE [RECEIVED FROM F O M C  irULY 2005) 
IT 5 ,am94 ,200 Z O O 0  
IN 15 
10 
WIhCRAM 

HIC~l INPUT PASS 2 

LINE ID . . .  1 . Z.......3.......4.......1.......6.......7.......8.......4...... 10 

Subarea: Hassayampa, Alternative: A 
100-Year 24-Hour 



SUN VAI.I,EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

51 KK 8400 BRSIN 
52 KM compute runoff from rubbasin PO0 
5 1  Di i  1 . 5 4 4  
54 LO 0 . 2 5  0 . 3 5  4 . 2 0  0.43 
5 1  Ui 106 LO6 212 422 661 5729 819 1050 1206 193 
56 UI 6 6 1  601 5 4 1  4991 400 181 119 216 2 5 4  239 
5 1  "I 212 174 4 113 115 116 82 81 81 52 
5 8  UI 51 6 3  51 19 21 ao z o  21 z o  20 
5 9  "I 20 21 2 0  1 0  20 

60 XK S4IO BASIN 
61 KM Comoule runoff from subbasin 410 

6 8  XI C410 COMBlNE 
69 KM Combine runoff from $400  and 5410 
70 HC 

71 KK R41011 ROUTE 
72 KM ROUTE COMBINBD FLOW ACROSS ACTlVE AREA 
71 KM SLOPE = 11128 1 4 5 4 ,  1 5 0 0 0  

78 KK 410415 ROUTE 
79 KM PROPOSED MPNNEI 
BU KM STRUCTURE ID1S1: C<1510 
B 1  KM Slope=11414.2 1432.71 I 1567.1 
8 1  RS 10 FLOW 1 
8 3  RC 0 . 0 1 5  0 . 0 4 1  0 . 0 4 5  1567.10013729 104.5 
84  RX 0 . 0  3 .  13.5 13.5 4 1 3 . 5  413.5 113.1 1 2 7 . 0  
8 5  RY 104.5 100.0 . o I O O D  100.0 1oa.a 1on.s  

9 2  KK C415R COMBINE 
9 3  KM Combine runoff FnOM 5400.  5410,  & S4li a t  Sun Valley Parkway 
9 4  HC 

101 I(K R500h ROUTE 
105 w ROUTS COMBINED FLOW ACROSS ACTIVE AREil 
106 KM SLOPE - 11690 15121 I 7 8 0 0  

111 KK 500415 ROUTE 
112 I(M PROPOSED CHiLNNEL 
113 KM ROUTE FLOW FROM SSOO TO CIli IN NEW C W E L  
114 KM STRUCTURE I D l s i :  C51020. CS1060 
115 KM Slope-,liiZ.Z - 1 4 5 4 . 2 1  I 1 4 1 5 . 5  
116 R 6  B FLOW -1 

117 RC 0 . 0 4 5  0 . 0 1 5  0 . 0 4 1  5 4 1 5 . 5 0 0 1 0 7 1 2  145.0 
118 R I  0 . 0  15.0 60.0 69.0 109.0 lls.0 163.0 178.0 
119 RY i o s . o  I O O O  1 0 0 . 0  sr . o  9 7 . 0  l a a . a  1oa.o 10s.o 

Subarea: Hassaynmpn, Altcmative: A 
tnn-ymr Z C H O ~ , ~  



SUN V W E Y  AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

727 KM cornUte runoii from subbasin 510 

126 KK C4151 COMBINE 
127  m COMBINE 8500 ANE 8510 *T CC"5 
128 BC 

HEC~I INPUT P W B  4 

LINE ID . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7.......8.......9...... 10 

132 KK 0"s DIVES* 
1 3 3  m PnoPoSBo B m I N  AT EXISTING CUTVEPT AT smr VALLEY PARKWAY AT STil. 512161 
134 m 8TWCTmE 10:0415 
115 KM DIMBNSIONS: L-lsOOiL, W=iiOit, D=llfL, Sideelope (?H;lY)- I .  V o l -  198.2 ac 
136 DT 04110 
137 DI 0 . 0  z o a o  4oo .o  600.0 800.0 1oao.a 1231.0 l n o o o  z o o o o  3000.0 
138 DI 4ODOU. 0.0 
139 DQ 0 . 0  0 . 0  0.0 0 . 0  0.0  0 . 0  0 . 0  169.0 7 69.017690 
140 DQ 2769.0 0.0 

142 KM PROPOSED CH-EL 
I*, KM Route <low from sun "alley Parkway to Hassayampa River. 
> 4 +  XM STRUCTmB TD(s1: RR41510. C42010. C1202O 
145 KM Slope-11432.1 1191.31 / 17970.9 
1<6 RS lo FLOW 1 
147 RC 0 . 0 4 5  0.085 0 . 0 4 1  1797090013422 104.5 
148 RX 0.0 11.5 13.1 13.5 313.1 313.5 3 ,  3 2 7 . 0  
149 RY 1 0 L . i  100.0 l o o 0  L O O 0  100.0 100.0 100.0 104.1 

117 KK 433041 ROUTE 
168 KM noUte ilore from sun valley parkway through ~ 4 4 0 .  
169 RS 7 now -1 
170 RC 0.035 0.031 0.031 13256 0.0128 106.09 
171 RX 0.00 16.00 32.00 38.00 6 8 . 0 0  74.00 90.00 106.00 
172 RY 6 . 0 0  1OL4.50 iO3.00 L O O 0 0  lOU.00 103.00 104.50 106.00 

171 KK S I W  BASIN 
174 m ConpuLe runoff iron subbasrn 4 4 0  
171 B 1  1.068 
176 LO 0.35 0.35 4 . 2 0  0 .41  0 
177 VI 127 414 838 1167 1323 1221 910 617 4 6 8  130 
178 UI 2 4 0  168 118 95  4 6  3 3  31 33 1 4  

1 7 9  KK C440 COMBINE 
180 m Combine runoff from 5 4 4 0  with routed flows from Sun Valley Parkway 
181 HC 

182 KK 960410 RWTE 
LS?  KM m u r e  combined flaws to the xassayampa ~ i v e r  
184 RS J FLOW I 
185 RC 0.035 0.040 0.031 4154 0.0104 

Subsrca: Hassayampa, Alternative: A 
LOO-Year 24-Hour 



SUN VAI.1.EY AREA DRAINAGE MASTER 1'LAN 
Step 2 Hydrology 

196 KK 8435 BASIN 
197 KM Compute runoff from subbasin 431 
198 B1l " " 2  

199 uj 

200 "I 

202 KK 435450 ROUTE 
201 KM Route runoff from Slli a t  Sun Valley Parkway to Hassayampa River. 
204 RS 10 FLOW -1 
2 0 5  RC 0 . 0 4 5  0.031 0 . 0 1 1  18781 0.0119 0.00 
2 0 6  RX 0 . 0 0  40.00 120.00 12.6.00 ir6.00 152.40 212.00 2 7 2 . 0 0  
207 RY lOS.00 103.00 102.00 100.00 100.00 102.00 103.00 101.04 

H G C ~ I  INPUT 

LINE 10 . . .  1 . . .  2.......3.......PPPPPP..5.......6.....6........~.......9.. 

2 0 8  KK CIS0 COMBINE 
209 KM Combine flows from 5 4 1 0 ,  5415,  S440 ,  and 8 4 5 0  nL Haasayenpii River 
210 HC 

PAGE 6 

. l o  

S 5 2 0  BASIN 
Campure runof$ from subbasin 5 2 0  

218 KK S 5 3 0  BASIN 
219 KM CompllLe runoff from subbanill 530 
220 BA 2 . 2 2 6  
221 LO 0 . 2 0  0 . 3 5  4 . 3 0  0.41 0 
222 UI 176 194  5 7 1  8 g 5  1189 1471 1624 1704 1622 
223 UI 1198 4 6 4  7 8 7  6 1 7  513 117 ? I S  281 227 
224 Ui 141 120 122 1 6  4 3  13 13 41 4 3  
2 2 1  Ui 4 3  0 0 
226 SZ 

SCHEMliTlC DIAO(iRFIM OF STREAM NETWORK 
INPUT 

LINT IVI  ROUTING 1~~~ ,I DlVERSloN OR PUMP P M W  

NO. I .  I  CONNECTOR ( ~ ~ ~ ~ 1  RETiTRN OF DIVBRTED OR PUMPED FLOW 

5 1  S400 



SUN V W E Y  AREA DRAINAGE MASTER PIAS 
Stcp 2 Hydrology 

('*'I RUNOFF ALSO COMPUTED AT THlS LOCATION .......................................... 

. RUN D*TE 19APR06 TIME 1 4 : " : 1 9  * 

XYDROLOGY FOR STEP 2 ALTERNATIVES FOR SUX VALLEY &DMP 
- HIISSIIYaMPEI SUB~llnE* 
- EiLTERNnTIVE -2 

....................................... 
* U.S. r?RMY CORPS OF ENGINEERS 
' HYDROLOGIC ENGlNSERlNG CENTER 

609 SECOND STREET 
DAYIS, CIILIFOI(N1EI 91616 

(916) 756~110a ....................................... 

downstream using leveed corridors similar to me B airernarives. 

JE FULLER / HYDROLCx3.I d GEOMORPHOMGP, INC. 
MODELEP: TED I E H M M  
FILENIIME: M-EX24.DAT 

100-YEAR 24-XOUR MODEL 
EXISTINO CONDITIONS 
AREA 4 WATERSHED AREX- - 9 0 . 5  S O .  MILES 

MODELED AREA - " 6 . 8  S Q .  MILES 

GREGN~rZMPT LOSS METBOD 
S ~ G m P H  UNIT HYDROGRAPNS 

Subarea: Hassayampa, Alternative: A 
100-Year 24-Hour 

- 





SUN VALLEY AREA DRAINAGE MASTER PULN 
Step 2 Hydrology 

ROWED TO 

ROUTED M 

STATION 
PEiiK 
FLOW 

RUNOFF SUMMARY 
now IN CUBIC FEET PEn SBCOND 

TIME IN XOURS. MBrZ IN SODARE MllBS 

TIME OF AVERL-QE FLOW W R  MaXIMml P B R l O  
PEAK 

+HOUR 2"HOUR 72-HOUR 

2 COMBINED AT 
C4151 

ROWED TO 
415120 

IIYDROGPAPH AT 
S420 

HYDROGRAPH &T 
S"0 

2 COMBINLO k'P 
"440 

ROUTED TO 
4+0450 

Subarea: Hassayampa, Alternative: A 
100-Year 24-Hour 



SUN VALI.EY AREA DILAINAGE MASTER PIAN 
Step 2 Hydrology 

3 COMBINED AT 
C450 1138. 12.61 5 3 6 .  L34. 4 1  4.78 

HYDROGRIP" AT 
$520 1288. 1 2 . 4 2  174 4 3 .  14. i.<B 

HYDROGRAPH AT 
S S S O  1617. 12.50 257. 6 4 .  2 1 .  2.23 

JE FULLER 
PIW'ITYI 0 (1lxXw>:xl K - Subarc.: Ha~sayampa, Altcrnntive: A 

100-Ycar 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

FLOOD HYDRajRIIPH PACRAOE I W E C ~ I I  * 
Ji" 1998 

YeRSlON 4.1 

+ RUT DATE 14APR06 TIMB 14:5U:il ......................................... 

....................................... 
" U.S. ARMY CORPS OF BNOINEERS * 
1 HYDROLOrilC ENGINEERIN0 CENTER * 

609 SECOND STREET 
DAVIS ,  CALIFORNIX 85516 

14161 716-1104 

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

THIS PROO- REPLACES PREVIOUS VSRSIONS OF HEC-1 -OWN AS H6C1 ( J W  731,  HEClGS, HEC1DB. .4ND HEClillY. 

HEC-1 INPUT PAGE 1 

. . . . . .  . . . . . .  . . . . . .  ID. . . . .  L..... . 2... . . . . > . . . . . . .  6 . . . . . . .  5 .  6 .  7.......8.......9 10 

ID HYDROLOCY FOR STEP 2 ~ ~ ~ T E P N X T I Y B S  M R  SUN VALLEY anw 
ID - NASSAYAMPI SW-=EX 
ID - ALTERNATIVE 82 
ID Small detention hasin a t  apex, levee corridors 
,> ." 
ID ~ilternative Descrrprion 
ID ournose alrernatlve B is to ca~ture the u~stream flow at t h e  . . 
! i C L  . , : . . : . . . . . .  I. . .  ? V ,  .r :. , ~ ' - , : c  8 . .  

.: I .  I. _, < I I  1 , ,I ., : i r  i . i c  .. r , -  . 
I , , ,  i l  -,, I -,.,:I , n i l  - . :  . ..I . I . . <  . ... . . .  : . .  . .  , . .  , . . .  ., . .  , . . . . . . . .  I.. 

ID apex accompanied by larger leveed channel sections m the down tan 
ID direction. 

ID SUN VaLLEY ARE* DRIIINADE I14STER P h W  (SV.4DMP1 FCD 2004C049 
ID JE FULLER / HYDROLODY & GEOMORPHOIIOGY, INC. 
ID MODELER: TED LEHMlW 
ID FILENaME: A4-EX6.DAT 
Tn 

ID MODELED ARSa = 7 6 . 8  SV. MILES 
ID 
ID GRBEN~EiMPT LOSS METHOD 
ID S ~ G R A P H  W I T  HYDROCRnPHS 
ID MOUNT.QIN 
ID D E S E R T / R M C E W  
ID NORMFiL~DEPTH CH-L ROUTING 
ID L a m  USE DATA rRoM EXIIMINA-TION OF SLOPE FROM 1O.F" DIM TO DISTINOUISH 

IT 5 iJM99 0 0  2000 
IN 15 
10 
*DIEIGWIM 

JD 1.196 0.1000 
PC 0.000 0 . 0 0 8  0.016 0 . 0 2 5  0.013 0.041 0 . 0 5 0  0 . 0 5 8  0 . 0 6 6  0.074 
PC 0 . 0 8 7  0.099 0.118 0.118 0.216 0.177 0.834 0.911 0 . 3  0.950 
PC 0.962 0.972 0 9 S Z  0 . 9 9 1  l o 0 0  
JD 3.181 0,5000 
PC 0.000 0 . 0 0 8  0.016 0 . 0 2 5  0 . 0 3 3  0.041 0 , 0 5 0  0 . 0 5 8  0 . 0 6 6  0.074 
PC "087 0.099 0.118 0.138 0 . 1 1 6  0.377 0 . 8 3 4  0.911 0.931 0.950 

PC 0 . 9 5 2  0.972 0.983 0.991 1.000 
a D  3.120 2 . 8  
PC 0.000 0.009 0.016 0 . 0 1 5  0.034 O O L ( 2  0.051 0 . 0 5 9  0.068 0 . 0 1 7  
PC 0 . 0 8 8  O l O l  O l Z l  0.114 0.253 0 . 4 5 1  0 . 6 9 4  0.836 0.400 0 . 4 3 8  
PC 0 . 9 5 0  0 . 9 6 3  0 . 9 7 5  0.988 1.000 
JD 2 . 9 5 0  16.0 
PC 0.000 0 . 0 1 5  0.020 0 . 0 3 0  0 . 0 4 8  0.063 0 . 0 7 6  0.090 O l O i  0.119 
PC 0.135 0.152 0.171 0 . 2 2 2  0.304 0 . 4 7 2  0 . 6 7 0  0.796 0 . 8 6 8  0.912 

HBC-l INPUT PAGE 2 

Subarea: Hassayampa, Alternative: 82 
100-Year 6-Hour 



SUN VALLEY AllEA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

79 KK RR410 STOPAOE 
80 KM PROPOSEn DETENTION BASIN 
81 KM ROUTE COMBrNBD FLOW AT aPBI  I THROUGH PROPOSED DETENTION BASIN 

82 KM STRUCTURE ID:RRI10 
n2 XM ~ T M L - N S T ~ N E :  L.I/OI~. W . ~ O O ~ L .  D ~ L .  sideslope I?H:IVI- 3 .  vol .=  1 1 . 6  a c ~ t r  

8 8  KK 410115 ROUTE 
8 9  KM PROPOSED C H m C L  
90 KM STRUCTURE IDlsl: RRfl101, C4iS10 
91 WI Slope-lli?i.i - 1432.71 / 7128.5 
92 RS 10 FLOW - 1  
9 3  RC 0.045 0,045 0 . 0 4 1  712850.014139 104.5 

14 RX 0.0 11.5 11.5 11.5 411.5 413.1 111.1 4 2 7 . 0  

9 5  RY 1 0 4 . 5  100.0 100.0 l o 0 0  100.0 100.0 100.0 104.5 

i l E C ~ l  INPUT PPijE 1 

. . . . . .  .... . . . . . . .  . . . . . . .  . . . .  . . . . . . .  . . . . . .  LINE 10 1 2 A , . . . . ,  4 , , . ,  7 8 9 10 

102 KK C l l i B  COMBINE 
101 KM Combinc runoff FROM SIOO. SllO, L ,9415 e l  Sun Valley Park'-? 
104 HC 2 

105 KK 6100 B G 1 N  
Cornnure runoff from subbasln 100 

114 KK RR500 SToWiOE 
lli IM PROPOSED DETENTION BASIN 
> > <  KM ROUTE MMDTNBD FLOW AT APEX 5 THROUOH PROPOSED DETBNTION BASIN ... 
lli KM STRUCTURE 1D:RRSOO 
llS KM DIMENSIONS: L37001t, W-38Utr. 0-eft, SideslODe 17H:LVI - 3 .  "01 . =  21.8 B C ~ f t  
119 RS 1 STOR 
120 SY 0.0 4 . 9  9 . 9  15.1 20.4 71.8 51 .4  17.1 41.0 4 9 . 0  
121 SE 0 . 0  1.4 2 . 0  3 . 0  4 . 0  5 . 0  6 . 0  7.0 8 . 0  9.0 
122 SQ 0 . 0  415.4 1117.0 1 6 1 7 . 5  1890.8  2114.0 2115.8 2101.3 2671.0 2816.3 

Subnrcn: Hassayampa, Alternative: B2 
100-Year h-Hoar 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

~~~ ~~ 

KM PROPOSED C M E L  
KM ROUT= FLOW FROM S5UO TO C"1 IIN NEW C M E I  
KM STRUCTURE J D I S 1 :  C51010. C51020, C51060 
KM Slope-116660 l 4 i . Z . Z )  / 12379.2 
= e  " w,.nw -, 

112 XK S510 BASIN 
t??  KM Comoute runoff from subbasrn 110 

HEC-1 INPUT PiiGE 4 

LINE ID.. . . .  1 . . .  Z.......3.......P.......i.......5.......5.......8.......~...... 10 

118 K i i  C4lil COMBINE 
139 KM COMBINE SSOO - 5510 AT C411 
> P O  XC 

141 KK C"1 CCUMBlNE 
142 KM COMBINE ALL FLOW AT S I M  MLLZY PFiRKWEiY AT C a l i  
>a,  XC 

1 1 4  K DQli DIVEPIT 
1 6 5  m PnoPosea BASIN AT EnrSlrrrG CULVERT AT S W  VALLEY PmKWAY AT ST&. 512-67 
1 4 6  KM STRUCTURE 10:0415 
147 KM DIMENSIONS: L-1IUOftI W = S D O I L ,  D=9iL, Sideslope (1H:lVl- 3 .  "01.- 171.2 a c ~  
, " a  "., "&, %,, 

... ~~~~ ~ - . ~ - ~  
154 KM PROPOSBD -EL 
155 KM Route flow from Sun Valley Parkway La Hassayampa River. 
156 KM STRUCTURE IDIS,: RP.41510, C P Z O I D ,  CL(2020 
117 KM Slope-11432.1 .. 1191.3) / 17970.9 . c m  ," *,nu ., 

169 KK C420 COMBlNE 
170 KM Combine flows from 8400, S U O ,  8411, SIiO 
171 KM XW SSOD ANC 6510 at Haesayampa Rlver 
172 XC 

171 XI 5 4 1 0  BASIN 
174 KM Conmute runoff from subbasin 430 

HBC-1 INPUT PACE 5 

LINE X D . . . .  . . .  1.. . . .  2 .  . 3 . . .  4.......1.......6.......1.......8.......9...... 10 

179 Xi( 130440 ROUTE 
180 KM Route flow8 from Sun Vallev Parkwav thrauah S440. 

185 KK SIlO BASIN 
LSS KM cornpure runoff from subbasin P ~ U  
187 BA 1.068 
188 LO 0.35 0 . 3  4 . 2 0  0.41 0 
184 UI 137 414 818 1167 1121 1271 410 hi7 468 330  

Subarca: Hassayampa, Alternative: 82 
100-Year 6-Hour 



SUN VAI.IEY AREA DRAINAGE MASTER I ' m  
Step 2 Hydrology 

190 Ui 2 4 0  168 118 91 4 6  53 1 5  31 1 4  0 

191 KK C4PO COMBINE 
142 WI combrne runat* frae 5410 witn ranted f l 0 . 8 ~  from sun valle., ~arb.way. 
191 HC 

194 XK 440450 ROUTE 
195 KM Aoute combined flows to Lha Hassayampa River. 
196 RS 3 FLOW -1 
197 RC 0.035 0 0.011 4154  0 . 0 1 0 4  
198 RX 0 . 0 0  150.00 10D.00 101.00 3 3 3 . 0 0  336.00 4 8 6 . 0 0  636.00 
199 RY 104.00 iOl.50 1a.00 lOO.00 lO0.00 101.00 101.10 101.00 

KK SP50 BASIN 
m Corngllre trom Jubbasrn 4 1 0  
8.a 2.521 
LC 0.23 0 . 3 5  A 2 5  0 . 4 2  

204  UI 167 169 181 5 6 1  9 3 8  1112 1392 Lila 1199 1599 
2 0 5  "I 1528 1 3 3 3  1142 911 803  6 8 1  567 481 391 136 
2 0 6  UI 287 2 5 1  is4 171 130 116 115 BB 4 1  4 1  
207 U I  41 4 1  4 1  4 1  41 4 41 0 

2 0 8  KK a431 BASIN 
209 m connuee runoif fro"! rubbanin 4 3 5  

214 KK 4 1 1 4 1 0  ROUTE 
215 m Route T U l l O i i  from 0 4 3 5  at sun Valley Parkway to Hassayampa River 
216 RS 10 FLOW 1 
217 RC 0 . 0 4 5  0.011 0 . 0 4 5  18781 0.0119 0 . 0 0  
218 Rx 0.00 40.00 laO.00 126.00 141.00 152.00 232.00 272.00 
219 RY IU5.00 103.00 102.00 100.00 100.00 102.00 103.00 105.00 

HEC-1 TNPUT PiiGE 6 

LINE ID.. . . . .I.. . . . . . 1 . .  . . . .,. . . . . . .4,......5... . . 6 . .  . . 7 . .  . . . B . .  . . . . . 9 . .  . 1 0  

2 2 0  KK C4iO COMBINE 
221 KM Combine flowj from S430. SBli. S 4 4 0 ,  and 8450 at "asnayampa River 
222 HC 

223 KK 8520 BASIN 
224 KM campure from subbasin 5 2 0  
2 2 1  Bii 1.481 
226 LC 0.35 0 . 3 5  8 . 5 0  0 . 3 6  
227 UI 1 3 3  206 110 780 1043 1196 1285 1241 1061 847 
228 UI 612 111 420 110 262 210 151 131 91 91 
129 "I 5 <  13 3 3  12 13 12 3 3  

SCHEMATIC DIIIGRIIH OF S T R E ~ M  NETWORK 
INPUT 
&INS 1") ROUTlNC l ~ - ~ > )  DIVERSION OR PUMP PLOW 

NO. , . , CrnLLTOn I < - - - )  R6TURN O DIYBRTED OR PVMPrO FLOW 

5 9  SIOO 



SUN V W E Y  AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

I * * * ,  RUNOFF >&SO COMPUTED ilT THIS LOCilTlON .......................................... 

R W  DATE 19APRU6 TIME 1";50:51 " ......................................... 

* U S .  ARMY CORPS OF BNOINBERS * 
" XYDROLOOIC ENOINEBRINO CENTER " 

609 SECOND STREET 

HYDROLrnY FOR STEP a a l l E R N a T l V E s  FOR SUN "ALLEY ilDMP 
- N A S S A M P I  SUB.MBI: 

&TEWATI"E B2 
Small detention basin at apex. levee corridors 

DAVIS. CALIFORNIA 95616 
1916) 716-1104 ....................................... 

apex accompanied by larger leveed channel aecrions in the down fan 
direcflon. 

1E FULIeER Page 5 of 8 Subarea: Hassayampa, Alternative: BZ 
.... n ! m m d  qm@iiia( 100-year 6-HOW 



SUN VAI.I.EY AREA DRAINAGE MASTER PIAN 
Sfcp 2 Hydrology 

SUN VALLEY ABEA DRAINS.CE MASTER PIAN (SVADMPI - FCD ZOU4C049 
JE rULiLdR / HYDROLMiY & GEOMOXPHOLOOY. INC. 
MODELER: TED LBHIIW 
FILENME:  A4-EX6.OAT 

10O~YEAR 6-HOUR N O E L  
EXISTINO CONDITIONS 
AREA 4 WiiTERSHED AREA - 9 0 . 5  SQ. MIL88 

MODELED AREA - 7 6 . 8  SQ. MILES 

GAEEN~AMPT LOSS METHOD 
GRAPH UNIT HYDRMiRllPHS 
- MOUNTAIN 
- D E s E n T i m G n G m  

NORM&L.DEPTH C H r n E L  ROUTING - US6 D m i l  FROM eXAMINATION OF SLOPE FROM 10-FT DTM TO DISTINOVTSH 
UNDEVELOPED DESERT - G E M  (NOR) - SLOPES < 5 1 
HILLSLOPES. B O N O m  DESERT (NHSI SLOPES 5 10 1 
MOUNTAIN TERMIN iNMT1 - GLOPES . 10 

SOILS DATA FROM FCDMC DIS DATABSISE (RECEIVED man rcmc .NLY ~ 0 0 1 1  

I8  10 OUTPUT MNTROL M R I A B L E S  
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDRUORIIPH PLOT S C G E  

COMPUTilTlON INTERVAL .OB HOURS 
MTaL TIME BASE 166.58 HOURS 

ENGii lSH UNITS 
DREIINAGE AREA SQUARE MlLFS 
PRECIPITATION DEPTH I N M E S  
LiENGTB, ELEVEITION FEET 
v~nm CUBIC FEET PER SEColm 

~~ ~ 

STORIIGS VOLUME X R E - F E E T  
SURFAC6 AREA ACRES 
TBMPEWTURE DEGREE6 FAEREMEIT 

3 9  JD lNOEX STORM NO. 1 
STRM 1.20 PRECIPlTRTlON DEPTH 
TRDA 1 0  TRWBPOSITION DmINAOE AXE& 

40 PI PP.ECIPITATlON PATTERN 
.oo .oo  .oa  .oo  .oo .oo  .oo  . o o  D O  . o o  
.OU .m 4 0  . O O  . a 0  .00 0 0  -00 

.aa .oo  
.ae .oo o a  . O D  . o o  0 0  .oo  . o o  0 0  .oo  
. o o  .oo  .OU .01 .Ol .01 .OI 

. a >  0 1  .01 

.01 0 3  .a5 . 0 5  . 0 5  .li .li 
1 5  .03 .03 

.01 .01 .01 .01 0 1  .01 0 1  0 0  .00 
.oo 

00 ~ 00 .oo  .oo .oo . D O  . oa 0 0  . o o  .DO 
~ ~ ~ ~ ~ 

. oo  .oo  

4 3  JD INDEX STONI NO. 2 
STRM 1.18 PRECIPITATION DEPTH 
TRDil 5 0  TRWSPOSITION DRAINRCG ARE& 

ION PATTERN 
0 0  . O D  . o o  .00 . D O  . a 0  .oo  .00 

.O" 

<7 JD INDEX STORM NO, 3 
STRM 1.12 PRBCIPITATION DEPTH 
TRDF. 2 . 8 0  T W S P O S I T I O N  DRAINAGE RREA 

5 1  JO INDOX STORM NO. 4 
STRM 2 . 9 5  PRBCTPTTATION DEPTH 
TRD* 16.00 T m S W S I T I O N  OPJIINIWE AREA 

12 P I  PRECIPITATION PATTERN 
.01 .01 .UO .oo 0 0  .oo D O  

."O . o o  .DI 

Pegc 6 of 8 





SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

Subarcn: Hasrayampa, Alternativc: BZ 
100-Ycar h-Hour 



SUN VAJ.J.EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

.......................................... 
FLOOD HYDRoCRrlPH PIICEAOE (HEC-I1 . 

iim 1998 
VERSION "1 

. RUN DIITE 19APR06 TIME 14:50:12 . 
- U S .  i iRMY CORPS OF ENGINEERS * - HYDROLOGIC ENGINEERING CENTER * 

6 0 9  SBCOND STREET 
DhVIS, CALIFORNIA 9 5 6 1 6  

1 4 1 6 )  756-1104 

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

X x XXYYXXX X X X U  
X X X  x X xx 
7. x x  
b%XXXIX  XXXX x XXXXX x 
x x x  
x x x  Y X 

TXIS P R O G W  REPIACES ALL PREVIOUS VERSIONS OF H E C ~ l  KNOWN AS HECl (JAB 731, HEClOS, HECIDB, AND HEC1m.  

THE DEFINITIONS OF VARIABLES -RTIMP- IlND -RTIOR NAVE CK4NGED PROM mOSB USED WITH THE 1971-STYLE INPUT STRUCTURE. 
THB DEFINITION OF A M S K K .  ON RM.CXRD WAS CHPNGEO WITH REVISIONS DATED 2 8  SEP 81. THIS IS THB FORTrWI"? VERSION 
NEW OPTIONS: DmBRBAK OWFLOW SWMERGENCB . SINGLE E Y E M  D-OE CALCULATION, DSS:WRITE STkOE FREQUENCY, 
DS8:REEID TIME SERIES AT DESIRED CAICITLATION INTERVAL LOSS %hTE:GRE6N iWD M P T  INFTLTRiiTTON 
KINEMLTIC WAVE: N E W  FINITE DiFFERBNCB FiUjORlTHM 

HEC-l INPUT PAGE 1 

LINE ID . . . . . . .  l..... . 2 . . . . . . .  3.......<.......5.......6.......7.......0.......9...... 10 

ID HYDROLajY FOR STEP 2 IILTE-ATIV6S FOR S W  "ILLLEY &DMP 
ID - HIISSIIYAMP.% SW-AREA 
ID - ALTERNATIVE 82 
ID ~rna l i  detentron barrn a t  apex. levee corridors 
I D  

11 ID ia baaed on using a relarzvely smaller o n ~ l r n e  detention basin a t  the 
12 ID apex accompanied by l a g e r  leveed chiinnel necrlana in the down tan 
1, ID direction. 

-. .. 
15 ID SUN VALWY AREA DRillNaGE MASTER P W  (SYADMP) FCD 2 0 O C 0 4 9  
I 7  ID JE FULLER 1 HYDROLOGY d CEOMORPHOLOGY. INC. 
18 ID MODELER: TED LEWAl4 
19 TD FILENLMB: II4-EX24.DaT 
20 ID 
21 ID IOO~YEilR 24-HOUR MODEL 
22 ID IXTSTING CONDlTlONS 
23 ID ARE* 4 WaTERSHBD M-RBA - 90.5 SO. MiLee 
24 ID MODELED ARB* - 7 6 . 8  SO.  MILES 
2 5  ID 
2 6  ID G R B E N ~ M P T  LOSS METHOD 
2 7  ID S~ORaPH UNIT HYDRoCREiPHS 
2 8  ID MOUISPAIN 
2 9  ID a ~ s s n ~ i - o ~ ~ m  
30 

35 ID SOlLS OAT& FROM FCDMC GIS DATABASE (RBCEIYBD FROM FCDMC JULY 2005) 
36  IT 5 IJIU199 1200 2000 
37 IN 15 

HEC~l INPUT P*GB 2 

Subarea: Hnssayampa, Alternative: B2 
100-Year 24-Hour 



SUN VAI.1EY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

51 K 5400 BASIN 
12 m compute runof% from subbasin 400 

6 9  KK C410 COMBINE 
6 9  KM Combine runoft iraln 5400 rind 5410 
70 HC 

71 KK RRnlO STOEAeE 
72 KM PROPOSED DETENTION BliSIN 
7 1  WI ROUTE COMBINED FLOW a~ APEX 4 THROUGH PROPOSED DETENTION BSSIN 
74 WI STRUCTURE ID:RRI10 
75 WI DIMENSIONS: L-iiotr. W-looft. D - i f f ,  Sideslone I?H:1V1- 3 .  Val.- 11.6 i i c - f L  

8 0  KK IlOIli ROUTE 
81 WI PROPOSED M'NNEL 
a2 IM T I I I C T U R E  I D l s i :  RR41010. C41510 .. ~.. . . 
8 3  WI Slope-I1S?l.i 1432.7) ; 7 1 2 8 . 5  
84 RS 10 FLOW -1 
85  RC 0 . 0 4 1  0 . 0 4 5  0.045 711850.014119 104.5 
86 RX 0.0 13.5 13.5 11 .5  4 1 1 . 5  413.5 3 . 5  4 2 7 . 0  
8 7  RY 1 0 4 . 5  100.0 100.0 100.0 0 100.0 L O O 0  101.5 

BB KK 5411 UASTlY 
8 9  m Cornpule runoff from aubbeain a 1 5  
P O  BA 0 . 4 5 1  
n~ LG " 3 5  0 . 3 5  3 . 6 4  0 . 4 9  o 
92 UI 92 3 5 6  623 7 2 8  617 184 2 5 3  161 101 6 1  
9 1  UI 6 4  is 19 19 0 

IMEC-1 lNPUT PaGC 3 

LlNE ID.. . . . . .I.. . . . . . Z . .  . . 3 . .  . . . . 4 . .  . . .. .1.. . . . . . 6 . .  . . . . .i... . . . . 8 . .  . . .9.. . . . 1 0  

94 KK C415R COMBINE 
95 m Combine runoff  FROM SbOO. 5410, bi S4li at Sull Valley Perkwaj 
96 HC 

97 KK S S O O  Bl lS iN  
9 s  m conpure runoff from avbbaein 100 

... .~.. . ~ ~ ~ ~ . .  
107 KM PROPOSED DETENTION BRSIN 
LOB KM ROUTS COMBINBD FLOW aT APEX 5 THROUGH PROPOSED DETENTION BASIN 
109 I(M STRUCTURE 1D:RRSOO 
110 m DIMENSIONS: Lm7OOff, W.380fL. D=6fC, Sideelope I?H:LVI= 3, Y01.- 21.8 a c ~ f t  
111 RS 1 STOR 
112 SV 0.0 4 . 9  9.9 li.1 2 0 . 4  2 5 . 8  11.4 17.1 13.0 4 9 . 0  
111 SE 0.0 1 . 0  2 . 0  1.0 4 . 0  1.0 6 . 0  7.0 0 . 0  9.0 
114 SQ 0.0 4 4 5 . 4  1317.0 1617.1 1890.8 2114.0 2315.8 2101.3 2 6 7 4 . 0  2816.1 

115 KK 100415 ROUTE 
116 WI PROPOSED CHilNNEL 
1.7 m ROUTS ?LOW FROM 5 5 0 0  TO CIli IN N E W  C W E L  
118 KM STRUCTURE IDIS]: CSlOlO, CS1020, C51060 
119 WI S1ope=(1666.0 1411.21 1 12379.2 
120 RS B FLOW 1 
121 RC " 0 4 5  0 . 0 4 5  0.045 12379.2 0.01711 105.0 
122 RX 0 . 0  11.0 6 0 . 0  6 9 . 0  109.0 118.0 151.0 178.0 



SUN VAI.LEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

124 KK SSlO BASIN 
125 KM ". . "." Cornpule runoff from subbasin 51" 
126 
127 
128 UI 212 6 7 7  1390 1914 2228 2094 1604 1161 8 2 8  199 
129 UI 413 307 220 164 106 57 5 8  56 5 7  

130 KK C41IL COMBINE 
131 XM COMBINE S 5 0 0  "ND S510 AT C411 
112 HC 

HEC-1 INPUT PLOE 4 

LINE 10 . . . . . . .  I . . . . . . .  z . . . . . . . ?  4.......1.......6.......7.......8.......9...... 10 . . . . . . .  

116 KK D4li DIVERT 
117 KM PROPOSED BASIN AT EXISTINO CULVERT AT SUN VALLEY PARKWAY aT STA. 512167 
118 KM STRUCTURE ID:DP1I 
139 XM DIMENSIONS: L=130OlL. W-BOOti, D-sit. Slderlope <?H:IYI- 3 ,  Y o 1 =  171.2 ac- 
110 DT D4150 
141 DI 0.0 200.0 440.0 600.0 800.0 lO00.0 1231.0 1400.0 2 0 0 0 . 0  3400.0 
1 4 2  D I 4 0 0 0 . 0  0 . 0  
141 DO 0.0 0 . 0  0.0 0.0 0.0 0.0 0 . 0  114.0 7 6 1 0 1 7 6 9 . 0  
144 DO 2 7 6 9 . 0  0.0 

1 4 5  KK 415420 ROUTE 
146 KM PROPOSED C M E L  
7 4 7  KM ROUte flow from Sun Vallev Parkwav to Hassavamoa Rlver. 

154 Xii  5420 BASIN 
155 KM compute runoff iron subbasin 
156 BA 1.767 

161 KK C-2 COOMINE 
162 KM Combine flowe from S n O O ,  S<10, S411, S420 
163 XM rn ssoo  m ~ 5 1 0  at  assaya am pa niver 
164 HC 

171 XK 410440 ROUTE 
172 XM Route flows from Sun Valley Parkway through 5440. 
173 RS 7 FLOW 1 
174 RC 0 . 0 3 5  4.015 0 . 0 5  11216 0.0128 106.00 
175 RX 0.00 6 . 0 0  22.00 3 8 . 0 0  68.00 74.00 90.00 106.00 
176 RY 106.00 l o 4 5 0  l o 3 0 0  l00.00 lOO.00 1 0 3 . 0 0  l06.50 106.00 

177 KK S4<0 BFiSTN 
178 XM CampUte runoff tram subbasin 840 
179 BA 1.068 
180 LG 0.31 0 . 3 5  4 . 2 0  0 . 4 3  
181 UI 137 <I4 8 3 8  1167 1323 1221 910 6 5 1  168 330  
182 UI 240 168 118 91 46 31 35 33 14 

185 KK C440 COMBINE 
184 KM Combrne runoff from S4.(O with routed flows from Sun Valley Parkway 
185 HC 

Subarea: Hassayampa, Alternalive: B2 
100-Year 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

186 KK 440150 ROUTE 
L S ?  KM ~ o u t e  combined flows to the ~asaayampa ~ l v e r .  
188 RS 3 PLOW 1 
189 RC 0.015 0.040 0.031 4154 0.0104 
190 RY 0 . 0 0  1 5 0 . 0 0  3 0 0 . 0 0  3 0 3 . 0 0  3 3 3 . 0 0  3 3 6 . 0 0  186.00 6 3 6 . 0 0  
191 RY 10<.00 iOi.50 lOl.00 100.00 100.00 101.00 iOl.50 1 0 4 . 0 0  

lNPUT 
LINn 

NO. 

192 KI 5410 BASIN 
193 KM CoapYLe runoff from subhasin 450 
194 Bil  2.511 
195 lii 3 3 5  1 . 2 1  4 . 4 2  4 
196 UI 167 169 381 h 6 4  I118 1112 1392 1514 1199 1149 
197 UI 1518 1111 1141 951 801 681 567 481 341 336  
198 U I  287  255 184 177 110 116 115 88 41 4 1  
199 UI 41 <I 4 1  41 41 4 C  4 1  

2 0 6  XI( 411410 ROUTE 
2 0 7  m noYte runoff from ~ 4 3 5  at  sun va l ley  parkway to "assayampa ~ i v e r  
2 0 8  RS 10 FLOW -1 
2 0 9  RC 0 . 0 4 5  0.031 0 . 0 4 5  18781 0.0119 0.00 
210 RX 0 . 0 0  40.00 120.00 126.00 1 4 6 . 0 0  li2.00 232.00 272.00 
211 RY i o ~ o e  lo?.ao lo2.00 1oo.00 1oo.00  la2.00 l o z o o  i o i o o  

HBC.1 INPUT PAGE 4 

LlNE 10.. . . .  1 . .  . 2 . .  . 3 . .  . .  . 4 .  . . .  .5. .... .6.. . . .  . " .  . . . . .  . B . .  . . . .  . 9 . .  . . .  .I0 

212 KK C450 COMBINE 
213 KM Combine flows from 5 4 3 0 .  5435,  S I < O ,  and 8 4 5 0  a t  Haseayaapa River 
1 1 4  HC 3 

211 KI S 5 2 0  BASIN 
216 KM ComouLe runoff from rubbasin 5 2 0  

2 2 2  KK S 5 2 0  BASIN 
221 KM Compute runoff from subbaain 510 
2 2 4  811 2 . 2 2 6  
2 2 5  LG 0 . 2 0  0.35 4 . 3 0  0.41 
226 U I  176 191 571 845 1189 1473 1624 1 7 0 U 1 6 2  $456 
2 2 7  U I  1198 964 787 657  513 <I? 1 4 8  281 227 189 
2 2 8  UI 141 120 122 56  4 1  4 3  4 3  3 4 1  43 
2 2 9  U I  4 1  0 4 0 0 0 0 
210 Z Z  

SCHEMATIC O1ilGRD.M OF STREW NETWORK 

lV1  ROUTIN0 I - - ~ > 1  DIVERSION OR PUMP FLOW 

1 . 1  CO-CTOR ( < - - - I  RBTURN OF DIVERTED OR PUMPED 610W 

5400 



SUN V W E Y  AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

aoa ~ 4 3 5  " " 
206 411410 

I.*') RUNOFF ALSO COMPUTED hT THlS LOCATION .......................................... 
FLOOD HYOROGMlPH P X C n G E  IHEC-11 

JUN 1998 
VERSION 4.1 

R W  DaTE 19APR06 TIME i & ; i 0 : 5 2  - ......................................... 

V.S.  ARMY mRPe OF BNOINEERS * 
HYDROLWIC ENOINBERINO CENTER . 

609 SECOND STREET 
DAVIS. CALIFORNIII 95616 

HYDROLWY FOR STEP a A L T E ~ A T I V E S  FOR sw VALLEY ~ D W P  
HIISSILYrnPA S"B~IIRB& 

- IILIEmATIYB 8 2  
Snall detention basin ar apex. levee corrrdore 

basins eliminates the downstream alluvial fan uncerralnries by 
EOnrlDlling the f l o w  from the agires to the OvLfall. Alternative 82 
ia based on using a relatively smaller o n ~ ~ i n e  detention basin at the 
apex accompanied by larger leveed channel sections in the down tan 
direction. 

SUN "ALLEY AREA DFaINAOE MASTER P I S N  IS"XDMP1 FCD 2004C0*9 
JE FULLER / HYDROLOGY h GEOMORPHOLOGY, INC. 
MODELER: TED LiEHMFiN 
FILENME: & 4 _ E X 2 4 D A T  

100-YEAX 24-HOUR MODEL 
EXlSTlNO CONDITIONS 
XRBA 4 WATERSHBD AREA - 90.1 SO. MILES 

JE FULLER 
P X,$:Y! d :!CWb,X.<l Y . - - -. ........ .- - Page 5 of 8 Subarea: Hassayampa, Alternative: B2 

100-Year 24-Hour 





SUN VATLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

~ ~ 

.UO .DO o a  0 0  0 0  .oo .oo 

RUNOFF SrmrnRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, mEFI IN SOUaRG MILES 

PEAX TIME OF hVEm.GE FLOW FOR MAXIMUM PERIOD 
OPEAiiTlON STATION F M W  PEaK 

6~HOUR 24~HOUR 72~XOiTR 

HYDROCR4PH AT 
S 4 0 0  1047. 12.50 184 4 8 .  16. 

2 COhlBlNED AT 
C410 152" 12.50 262 6 7 .  23. 

ROUTED 10 
RR410 1113. 12.58 262 6 7 .  23. 

R O W E D  TO 
810415 1327. 1 2 . 9 2  262 6 7 .  71. 

ROWED TO 
RRSOO 1814. 12.92 4776. 129. 

ROWED TO 
500415  1711. 13.33 4 7 6 .  1 7 9 .  

HYDROGRAPH FIT 

2 COMBXMO AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGAhPH AT 

ROWED TO 

XYDPODRAPH AT 

2 COMBINED AT 

HYDROORAPH AT 

ROWSD TO 

HYDROORAPH AT 

2 COM81MD AT 

R O W B D  TO 

mSIN MIMm TIME OF 
AREA STkDE M i i X  STADZ 

Page 7 of 8 Subarea: Hassayampa, Alternative: B2 
100-Year 24-Hour 



SUN VATLEY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

R O W E D  rn 
4 1 1 4 1 0  1 7 8 .  12.83 4 7 .  l a .  4 .19 

3 COMBINED AT 
CPSO 1 3 3 8 .  12.67 516. 134. 4 5 .  4 . 7 8  

HYOROljRAPII EIT 
a520 1288. 12.42 174. a I .  I4 1 . 4 8  

Subarea: Hnssayarnpa, Allcrnativc: U2 
100-Year 24-Hnur 



SUN V W E Y  AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

.......................................... 0 * 
FLOOD HYOROGRilPH PACKnGE IHEC~I) * 

JUN 1998 
VERSION "1 

- RUN DATE 19aPRo6 TIME 14:15:41 * 

- U S .  ARMY CORPS OF ENGINEERS . 
"YDRoLoGlC ENOINEERINO CENTER " 

609 SECOND STREET 
DAVIS. CALIFORNIA 41616 

(9161 716-1104 

x X I  R x 
XIXXIXX XXXX I XXXXX I 
x 8 2  X R 
X X I  R X 

THIS P R O G W  REPUCES ALL PREVIOUS VERSIONS OF H E C ~ l  KNOWN AS HECl (JAN 731, HBClGS, HEC1D8, AND HBClKW. 

THE DEFINITIONS OF VARIABLES - R I I M P -  AND -RTIOR- m V 6  C M 6 D  FROM THOSE USED WlTH TSB 1971-STYLE I N P m  STRUCTllRB. 

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

ID HYDROLUCY FOR STEP 2 f f iTERNATIVBS FOR SUN "ALLEY ilDMP 
ID - WISSAYXMPA SUB-AREA 
ID - IILTErnATIVE 8 3  
ID 
I D  Alternative Description 

6 ID ~ n e  purpose of ~lt e r n a t i ~ e  B is to capture the  stream flow ar the 
ID asex "sing online detention basins. me presence of m e  detention 

8 ID basins ellminates the downstream alluvial fan ~ncerrainties by 
ID controlling the flow iron t h e  apicer; to the  ourfall, alternative 81 

10 ID in baeed on using a relatively larger on-line detention basin a t  the 
II ID apex accompanied by ama11er excavated channel sections in the down fan 
12 ID di rec t ron .  ~ n e  excavated earthen channels are complemented with a 
13 ID l~o~foor wide adjacent riparzan preservation corrrdor. 
1 4  ID 
15 ID 
16 ID SW VALLEY EiRSFi DPAINACE MASTER PL_4N ISYADMPI - FCD 2004C049 
17 I D  JB FULLER / HYDROLOGY h OEOMORPHOMGY, INC. 
1 8  I D  MODELER: TED LEKMAN 
14 I D  FILBNXME: X 4 _ E X S D X T  
20 ID 
21 I D  100-YEAR 6-HOUR MODEL 
22  ID SIXSTING CONOlilONS 
21 ID IIRE.4 < WATERSHED AREA = 9 0 . 5  SV. MILES 
2 4  I0 MODELED =EA = 7 6 . 8  S O .  MILES 
2 1  ID 
21 ID GREBN~aMPT LOSS METHOD 
2" ID S~CRAPH W I T  HYDRUCRAPHS 
2 8  ID MOrmTAIN 
29 I D  - D B S E R T / W C i B ~  
10 ID NORMffi-DBPTH C m L  ROUTIN0 

. . 
ID SOILS DATA PROM FCDMC GIS DATaBIISE (RECEIVED FZOM FCDMC JULY 2005) 
IT 5 XI-99 1200 Z O O 0  
IN l i  

JD 1.124 2 . 8  
PC 0 . 0 0 0  0 . 0 0 9  0.016 0.025 0 . 0 3 4  0 . 0 < 2  0.051 0 . 0 5 9  0 . 0 6 s  0.077 
PC 0 . 0 8 8  0.101 0.121 0.164 0 . 2 5 3  0.451 0 . 6 4 4  0.816 0 . 9 0 0  0.938 
PC 0.910 0 . 9 6 3  O S i i  0 . 9 8 8  1.000 
JD 2 . 9 5 0  16.0 
PC 0 . 0 0 0  0.015 0 . 0  0.010 0 . 0 4 8  0 . 0 6 3  0 . 0 7 6  0 . 0 9 0  0.105 0,119 
PC 0.135 0.152 0.175 0.222 0.3OLZ 0 . 4 7 2  0 . 6 7 0  0 . 7 9 6  0.868 0,912 

HEC.1 INPUT PAGE 2 

Subarea: Hassayampa, Alternative: B3 
100-Year 6-Hour 



SUN VALLEY ARGA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

19 KK S400 BASIN 
6 0  KM Compute runoff from aubbesln 400 
61 BI 1 . 5 4 1  
6 2  LC 0 . 2 1  0 . 3 5  4 . 2 0  0.13 1 
6 3  UI 106 106 212 429 616 714 8 1 9  1050 1206 793 
6 4  "1 661 601 1 4 3  4 9 3  4 4 0  185 139 2 7 6  254  239 
6 1  UI 212 1'?4 1 4 4  3 116 116 82 81 81 5 2  
6 6  UT 51 5 1  51 19 21 20 20 21 2 0  20 
6 1  Ui 20 21 2 0  2 0  20 0 

6 8  KK 6410 BASIN 
6 9  ZW Compute runoff from subbaain 410 
70 BA 0.639 
71 LG 0.15 0.35 3.B5 0.41 
72 UI 5 1  7 0  177 290 167 4 2 9  593  473 342 100 
71 UI 2 6 8  232 202 171 116 126 115 0 9  72 6 1  
74 U I  5 8  47 4 1  38  26  56 2 6  19 11 10 
7 5  "I 10 1 0  11 10 10 10 I1 

75 XI "410 COMBlNB 
7 7  FA combine runoff from S I U O  and S ~ I O  
7 0  HC 

79 KK RR4IO STOmGB 
80 KN PROPOSED OETBNTION BASIN 
81 m ROUTE COMBINED FLOW ilT APEX I THROUGH PROPOSED DETENTION BASIN 
82 iVI STRUCTURE ID:RRBIO 
8 3  m DIMENSIONS: L-1200IL. W-SlOtL, 0 = 9 i L ,  Side~lope l?H:lvl- I ,  "01.- 110.1 ec-  

8 8  Xi( 410411 ROUTE 
89  KM PROPOSED C-EL 
4 0  KM STRUCTURE 10191: RR41010, C41510 
91 KM Slope-(153351432.71 l i l Z B . 5  
42 RS 10 FLOW 1 
93 RC 0 . 0 4 5  0 . 0 4 5  0.0a5 7128.50.014119 104.0 
94 RX 0.0 2 4 . 0  64.4 1 9 . 0  114.0 129.0 159.0 193.0 
9 1  RY 104.0 100.0 140.0 97.5 9 7 . 5  100.0 0 . 0  1 0 4 . 0  

HBC-1 INPUT PAOE 3 

. . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  LINE I D  . . . . . . .  1.. . . . .  2 . . . . . . .  1 . . . . . . .  4 5 6 . , , , .  . . ?  8 9 LO 

95 XI 5 4 1 5  BASIN 
91 KM Compute runoff from subbasin 415 
98 BA 0.451 
99 LO 0 . 3 5  4.31 1 . 6 4  0 . 4 9  
100 U I  I2 116 622 7 2 8  617 1 8 9  2 5 3  161 101 6 1  
101 "I 4 la 19 19 0 0 0 0 

102 K l i  C41IR COMBINE 
103 KM cadine runoft PROM S 4 0 0 ,  S410 ,  h a115 at Sun Valley Parkway 
104 HC 

105 KK 8 5 0 0  BilSlN 
106 IU1 Campure runoff from subbasin 500 

114 KK RR500 STORAaB 
115 m ~ n o ~ o s z o  o s . r m r o ~  nasm 
116 m ROUTE COMBINED F M W  AT APEX 5 THROUOH PROPOSED DETBNTION BASIN 
117 KM STRUCTURE IO:RR500 
118 ~1 DIMBNGIONS: L-13O0ILI W.BOOIL, D-llft, aideslope l?H:IVI= 3 ,  Val.- 2 0 4 . 4  a0 
119 RS 1 STOR 0 
120 SV 0.0 3 8 . 7  7 8 . 5  119.4 161.3 lsZ.7 2 0 1 . 4  226.3 2 4 8 . 5  271.0 
121 SE 0 . 0  2 . 0  4 . 0  6 . 0  8 . 0  9.0 10.0 11.0 12.0 13.0 
122 60 0 . 0  8 1 . 6  121.0 148.2 l7l.i 1 8 1 . 6  191.3 200.7 2 0 9 . 6  218.2 

Subarea: Hassayampa, Allcmative: 03 
100-Year 6-Hour 



SUN VAI.LEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydmlogy 

123 KK 500441 ROUTE 
12< KM PROPOSED C m Z L  
125 m ROUTE FLOW FROM 5 5 0 0  TO "415 IN NEW C W B L  
126 KM STRUCTURE 10151: C51010, CS1020, C51060 
127 WO Slope-(1666.0 - 1 4 1 + . 2 1  / 12374.2 
128 RS 8 FLOW 1 

129 RC 0.041 0.015 0.0L25 12379.2 0.01711 103.0 
130 Rx 0.0 9.0 39.0 4 8 . 0  73.0 8 2 . 0  llZ.0 LZl.0 
131 RY l o l o  l o 0 0  100.0 97.0 97.0 L O O 0  100.0 l03.0 

132 KK SSlO BASIN 
1 3 3  KM compute from subbasin 510 
136 BA 1 . 8 4 0  
135 LG 0.35 0 . 3 5  3.91 O L ( 0  
136  UI 232 677 1190 1910 2228 2094 1604 1165 828 599 
13'3 UI " 3  307 2 2 0  160 106 17 18 16 57 

H E C ~ l  INPUT PAGE 4 

LINE ID . . . . . . .  1.......a.......3.......'1.......5.......b.......i.......B.......4......10 

118 KK C415L COMBINE 
139 m COMBINE 5 5 0 0  m S510 EIT C<li 
140 "C 

191 KK C411 COMBINE 
1+2 KM COMBINE &I FLOW AT S W  VALLEY PEIRWNIEIY EIT C a l i  
143 HC 

144 nn an15 o r v e n ~  
11(5 NI PROPOSED BXSlN AT BXISTING CULVERT aT SIM VALLEY PARXWAY AT ST&- 512*67 
146 m STRUCTmE 10:0415 
147 m DIMENSIONS: L-600iii W=IBOIL, D-7iL, Side61oBe (?H;lY)- 3 .  Y o l -  4 2 . 1  LIC-fL 

148 DT D 4 l i O  
169 DI 0 . 0  z o o o  400.0 6 o o . o  soo.a loao.o 1231.0 l e o o a  i a o o o  ?oao.a 
110 D I  4 0 0 0 . 0  0.0 
lil DO 0 . 0  0.0 0 . 0  0.0 0.0 0 . 0  0.0 169.0 7 6 9 . 0 1 7 6 9 0  
112 DO 2764.0 0.0 

113 SK 411420 ROUTE 
lip NI PROPOSBD C-EL 
1 5 5  1VI Route flow from Sun "alley Parkway ro Hasbayampa River. 
116 1VI STRUCTWD TD(S1: RR41510. CB2010. C42020 
117 1VI Slope=(1432.5 1191.3) / 17970.9 
158 RS 10 FLOW 1 

159 RC 0.041 O O L ( 5  0.045 51797990.013422 103.0 
160 RX 0.0 12.0 0 . 0  55.0 94.0 106.0 141.0 151.0 
161 RY 103.0 ~ O O D  iou.o 97.0 97.0 1oa.a m o o  l o 3 0  

162 KK S420 BASIN 
161 i(M Compute runofi from SubbaBln 420 
161 BA 1.761 
l 65  LO 0.35 0.35 4.30 0 . 4 1  
161 "I 191 427 964 1407 i/ii 1846 1712 1146 1015 160 
167 UI 182 417 328 2 4 2  183 132 115 47 47 4 8  
168 "I 4 7  47 

169 KK C<20 COMBINB 
1 7 0  KM combine tlows from $400,  ~410. ~ 4 1 %  5420 
171 KM AWC S500  "NO S510 at XasiiayamDa River 
112 HC 

173 KK S430 BASIN 
174 KM Compute runoff from subbarin 410 
l7i BFi 0 . 7 9 1  
176 LO 0.31 0.31 " 5 5  0.31 0 
177 01 127 511 418 1161 1116 774 521 3 4 4  2 2 8  151 

178 01 100 7 2  30 10 30  

XEC-I INPUT PAOX 5 

LIME 10 . 1.......2.......3.......4.......5.......6.......7.......8~~~~~~~9......10 

179 KK 430"IO ROUTE 
180 wo ~ o u r e  flows from sun valley parkway through 6 4 4 0 .  
181 RS 7 FLOW 1 
182 RC 0 . 0 3 5  0 . 0 3 1  0.035 13256 0 . 0 1 2 8  106.00 
183 R I  0.00 16.00 32.00 38.00 6 8 . 0 0  74.00 9 0 . 0 0  106.00 
184 RY 106.00 101.50 103.00 100.00 lOO.00 103.00 104.30 106.00 

181 K S440 B A S I N  
186 WO Cornpure runoff from eubhasin 440 
187 B I  1.068 e 188 LO 3 0.35 4.20 0.43 0 
18'1 Ui 137 4 1 4  818 1161 1 3 2 3  1221 910 657 * 6 8  110 

JE Fm‘En Pagc 3 of 8 Subarea: Hassayampa, Alternative: B3 
IeKxcQI 'l B m ? ,  In( - - ~~~~~ ~~~~ ~ ~~p ~~ ~ ~. 100-Year 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

191 XK "440 COMBINR 
192 m Combine runoff from S440  with routed flown from Sun Valley Parkway 
193 HC 

KK 440960  ROUTE 
WI Route combined elow:, to the ~asaayampa ~ i v e r  
RS 3 FLOW 1 
RC 0.011 0 . 0 4 0  0 . 0 1 5  6 1 1 4  0 . 0 1 0 4  
R I  0.00 150.00 100.00 303.00 3 3 3 . 0 0  136.00 486.00 6 3 6 . 0 0  
RY 104.00 1Ul.50 0 100.00 0 . 0  iOl.00 101.50 lOI.00 

200 KK S B 5 O B A S l N  
201 KM Compute runoff trom eubbaain 410 
iaa ~ i i  a s 2 1  

208 KK 6411 BaSIN 
209 W1 ConlpuLe runoff from subbasin 4 3 1  
110 B I  0.391 
211 LO 0.31 0 . 3 5  4.45 0.37 0 
212 UI 130 5 0 5  775 686 411 211 I?+ 71  4 2  20 
2x3 UI 2 0  o 

21n KK 4 1 1 4 1 0  ROUTE 
21s m m u t e  runoft erum snii at sun valley  arkw wily LO "assayampa ~ i v e r .  
216 RS 10 PLOW 1 
217 RC 0 . 0 4 1  U . 0 3 5  0.0" 5mis l.Oll9 0 . 0 0  
218 RX 0 . 0 0  40.00 lZO.00 126.00 116.00 1 5 2 . 0 0  2 1 2 . 0 0  2 7 2 . 0 0  
219 RY 105.00 103.00 IUZ.00 100.00 100.00 2 . 0  lOl.00 105.00 

HEC~l INPUT PA%= 6 

220 KK C-0 COMBINE 
221 KM comine flows from ~ 4 1 0 .  s ~ > s ,  ~ 4 4 0 ,  and 8450 at ~ a s s a y a m ~ a  niver 
222 HC 

221 KK a520 BhSIN 
224 KM compute runoff from eumasin 520 

230 KK 9110 BASIN 
211 KM Compute runoff from subbasrn 530 
212 BA 2 . 2 2 6  
213 LC 0 . 2 0  0 . 1 5  < 3 0  0.41 
2 3 4  UI 176 194 574  895  1189  1473  I1624 1704 1622 1116 
235 UI 1198 964 7 8 7  6 5 7  511 417 348  283  227 189 
216 Ui 1 4 1  120 iZ2 5 6  4 1  4 3  4 3  4 3  4 3  4 3  
237 Ui 4 1  0 0 0 0 
2 3 8  ZS 

SCHEMllTiC D1IIOW.M OF STREAM NETWORK 
INPrn 
LINE i V )  ROUTING ,~~~ DIVERSION OR PUMP FLOW 

NO. , .I CONNECTUR ( < ~ ~ ~ )  RETURN OF DIVERTED OR PUMPED FLOW 

Subnron: Hnssaynmpa, Alternative: 83 
100-Year 6-Hoar 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Stcp 2 Hydrology 

210 8530 

i " " " )  RUNOFF ALSO COMPUTED AT THIS LOCATION .......................................... - rLWD HYDRoORXPH PACKAGE IHEC-11 
JUN 1998 

VERSION +.I 

RUN DATB 19APR06 TIME 14255:" 

* U S .  ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENOINEERING CBNiBR 

604 SECOND STRBET 
DAVIS. WLlWRNliZ 91516 

(4161 756~1106 

Subarea: Hassayampa, Alternative: 8 3  
100-Year 6-Hour 



SUN V W E Y  AREA DRAINAGE MASTER PIAN 
Step 2 Hydtology 

SUN VALLEY AREA DRiiINiiCB MASTER PLiUY !SVhDMPl S O  2001C049 ., F",,,, 1 ..Dm LOGY * .... "RPE,LO,Y, IN,. 
MODELER: TED LEmW 
Fmelrm*IE: aranh.oaT 

lOO~YERR <-HOUR MODEL 
BXISTINO CONDITIONS 
ME11 4 WATERSHED XREA - 90.5 S Q .  MILES 

MODSLED AREA = li.8 S Q .  MILES 

OREBN-FIMPT bOS6 MCTHOD 
%GRAPH UNIT HYDROGRllPHS 

- M O W I I I N  
DESERTIRPNCELPND 

NORMEIL~DEPTH CHANNEL ROUTING 
LilND USE DATA FROM EXAMINATION OF SLOPE FROM L U ~ F T  DTM TO DISTINGUISH 

- "NDEVELOPIO OESERT W G E L X N D  (NOR) SLOPES r 5 % 
HILLSLOPES, SONOW DBSBRT !m e )  - SLOPES 5 - 10 % 
M O W A I N  TEBRiilN !MTI SLOPES 10 \ 

SOlLS DLTII FROM FCDMC GI6 DATABA6B (RECElYED FROM FCDMC JULY 2009) 

3 8  10 OUTPUT CONTROL "IlRIEiQr,nS 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QGCliL 0. HYDROGRiiPH PLOT SCALE 

HYDROGUPH TIM8 DliTR 
WIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1J-91 STARTING DATE 
lTiME 1104 STIRTINO TIME 

NQ 2000 -BER OF HYDROGRIIPH ORDINATES 
NDDATE BiiU199 ENDING DATE 
NDTIMS 1031 BNDING TIME 
ICENT 19 CENTURY MPIK 

COMPUI'TION TNTBRVAL 0 8  HOURS 
TOTAL TIME BllSB 166.58 HOURS 

ENGLISH UNITS 
DRElINEiGE ARBFI SOUARE MILES 
P R B C l P l T l l T l O N  DEPTH INCHGS 
LENDTH. ELEVATION FEhT 
FLOW N 8 1 C  FEET PER SECOND 
GTO-E VOLUME RCRE-FEET 
SURFACE AREA ACRES 
TBMPEWlTURE DEGREES FAX-HREmEIT 

iNDEK STORM NO. 1 
STRM 1.20 PRECIPITATION DBPTli 
TRDA . l a  T W S P O ~ I T I ~ N  DRAIN~OE AREA 

PRECIPIT*TION PATTERN 
0 0  . a 0  .a0  " 0  . o o  0 0  
0 0  .oo 0 0  . o o  . o o  0 0  
O D  . 0 0  0 0  . o o  . o o  . o o  
. o o  .oo 0 0  .01 .01 .OI 
.01 . 0 3  0 5  0 5  . 0 5  .I5 
. a 3  .Ol 0 1  0 1  .01 .01 
. a 0  .oo 0 "  O D  0 0  .oo 
.UO .oo 

4 1  JD INDEX STORM NO. Z 
STRM 1.18 PRECIPITATION DEPTH 
TROA .50 T W S P O S I T I O N  ORAINIIG*: &RE& 

PRECIPTT.4TION PATTERN 
. oe  .oa  . o o  
.oe .oo  . o o  
.oo  0 0  . o o  
.oo  .oo  0 0  
.01 0 3  .05 
.01 O l  .01 
.oo  0 0  . a 0  
.oo 0 0  

47 JD lNDEX STORM NO. 3 
STRM 3.12 PRECIPITATION DEPTH 
TRDA 2 . 8 0  TWSPOSITION DmINIIGB RREA 

4 0  PI PRECIPITATION PATTERN 
. o o  . o o  . "a  00 0 0  . o o  .00 .DO 
. oa O D  .oo  .oo 0 0  0 0  .oo .oo  
.00 .00 . 0 0  .oo .oo  . O D  .oo .oo 
. oa 0 0  .oo .OI 0 1  .01 .OI 0 1  

O D  .00 

5 1  110 INDEX STORM NO, 4 
STRM 2.91 PRECIPITATION DEPTH 
TRDA 16.00 TRMSPOSITTON DRAINROE AREA 

52 Pi PRECIPITATION PATTERN 
.01 .01 0 0  0 0  .oo . " O  . o o  .00 

Subnrcs: Hassnyatrpe, Altcrnativc: 83 
100-Ycar 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

51 JD INDEX STORM NO. 5 
STAM 2.54 PRBClPITEiTlON DEPTX 
TRDA 90.00 T W S P O S I T I O N  DRAINAGE &REP 

PRECIPITATION PATTBRN 
.01 .01 .OI 
.OI . O l  .01 
.01 . 01 0 1  
.a1 .01 . a 1  
.oi 03 a s  
. o* .02 . 0 2  
. Ol .01 0 1  
.01 .ox 

RUNOFF SWMRY 
PLOW IN CUBIC FEET PER SECOM) 

TIME IN HOURS. AXEa IN SQUARE MILES 

PEAK TIME OF XVBPAGE FLOW FOR M X S I M U M  PeRIOD 
OPERATION STATION FLOW PEaK 

6~ H O U R  24~HOUR 77-XOW 

HYDROCRAPH AT 
a-0 1019. 4 . 5 0  193. 4 8 .  16. 

2 CoMBlNBD AT 
C41U 1172. 4 . 5 0  262. 6 6 .  22. 

ROUTED TO 
PR410 128. 6 . 0 8  118 61. 22. 

ROUTED TO 
410111 128. 6 . 5 0  118. 61. 22. 

HYDROGRILPH AT 
S4li 791. 4.17 61. 15.  

2 COMBINED h'f 
C415R 4 2 2 .  4.17 1 4 1 .  7 4 .  

HYDROGRAPH AT 
SSlO 1844. 4.25 216. 1 4  18. 

2 COMBINED ilT 
C l l S L  1186. 4 . 2 1  3 0 3 .  1 4 6 .  51. 

2 COMBINED AT 
C a l i  1581. 4 . 2 1  405. 196. 6 7 .  

HYDROGRAPH &T 
D-5 1231. 4 . 1 7  3 8 6 .  191. 6 6 .  

ROUTED TO 
411422 1099. 4 . 9 2  369. 190. 6 6 .  

HYDROGPAPH AT 
8420 1157, 4.11 200. 5 0 .  17. 

BASIN W I M U M  TIME OF 
ARE* ST-E MLV STAGE 

Subarea: Hassayampa, Alternative: 8 3  
100-Year 6-Hour 



SUN VAI.I.EY AREA DRAINAGE MASTER 1'I.AN 
Step 2 Hydrology 

ROUTED TO 
4 4 0 4 5 0  1402. 4 . 6 7  213. 13 l8. 1.86 

HYDROGRAPH AT 
a150 1467. 4 . 5 8  279. 70 2 3 .  2 . 5 2  

ROUTED TO 
4 1 5 4 5 0  4 4 3 .  4 . 9 2  5 7 .  1 4  5. 1 9  

I COMBINED AT 
C450 2 5 8 9 .  4 . 5 7  463. 116 3 9 .  4 . 7 8  

,IIDRMiRAPH AT 
S520  1272. 1 . 4 2  183. 16 15. 1 . 4 8  

". NORMaL END OF H E C ~ l  ". 

Subnrea: Hassnynmpa, Alternntivo: I33 
100-Year 6-Hour 



SUN VAIJ,EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

.......................................... 
FLOOD HYDRODmPH PACKEIGE !HEC-1) ' 

JUN 1998 
VERSION 4.1 - RUN DATE 19APR06 TJMB 11:55:41 

x x xx*XxXX X X X U  x 
x X X  X i xx 
x x x  x 
X X X X I X Y  XXXX X xxxxx x 
x X X  
i( X I  x x 
X I( XXXXO(X XXXXX xxx 

1 U . S .  ARMY CORPS OF ENOINBBRS * 
1 XYDROLOOIC ENOINEERINO CENTER ' 

609 SBCOm STREET 
DAVIS. C P l l l F O R N i r l  91615 

(4161 756-1104 

THIS PROO- REPLACES AIiL PREVIOUS VERSIONS OF HBC-1 WinWN ilS HECl !JAB 711. KBC1DS. HEC1DB. AND HEClKlr. 

THE DBFINIT~ONS or vanrasms -RTIMP a m  w m n -  H ~ V E  -OED FROM THOSE USED WITH THE IS?,-STYLE INPUT SIRUCNRB 
THE OBFINITION OF M S K X -  ON RM-CARD WAS CHABGBD WITH REVISIONS DATED 28 SSP 81. THIS IS THE FORT-77 VERSION 
NEW OPTIONS: DMBPEAK OUTFLOW SUBMERGENCE , SINOLE *VENT D M X E  C&CULIaTTON. DSS:WRITB STACE FREQUENCY. 
D S S : R B m  TIME SERIES AT DESIRED CALCULLTION INTERVAL LOSS mTE:DRBEN AND *PI. INFILTRATION 
KINBMLTIC WkVE: NBli FINITG DIFFERENCE ALGORITHM 

HEC.1 INPUT PAOE 1 

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

I D  HYDROLOGY FOR STEP 2 mTERNATIVBS FOR SUN VALLEY ADMP 
ID - HaSSEiYElMPEi S U 8 ~ m E I  
I D  - AliTERNEiTTVE Bi 

13 ID 120-toot wide adjacent rrparian preservation corridoi 
, a  7" . . .- 
15 10 
16 ID SUN VALLEY AREA DRIIINAOB MASTER P L M  !SV.kDMP) FCD 2004C019 
17 lo JE FULLER / HYDROLOGY h OEOMORPHOLODY. INC. 
l8 ID MODELER: TED LEHMlUI 
19 ID FILEN-B: A4-EX24.D.9T - 
20 ID 
21 ID 100-YEAR 24-HOUR MODEL 
2 2  ID EXISTINO CONDITIONS 
2 J ID EIRE* 4 WATERSHED AREA - 9 0 . 5  SG. MlLES 
24 ID MODELED AREA = 7 6 . 8  SO.  MILES 
.. .. 
26  ID GREEN-AMPI LOSS METXOD 
2 7  ID S ~ G m P H  UNIT HYDRoDRIIPHS 
28 

5 0  ilD 1.990 10.0 

HEC-1 INPUT PAOE 2 

LINE I D  . . . . . . .  I..... .. 2 . .  . . . .  1 . . .  4.......5.......6......./.......8.......4...... 10 

Page I of 8 Subarea: Hassayampa, Alternative: 83 
100-Year 24-Hour 



SUN VAl,I.EY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

6 0  KK S P L O  BISIN 
6 1  KM Compute runoff from subbasin 4 1 0  
<9 m n  " 62" 

71 KK RR410 STOmOE 
72 MI PROPOSED DETENTION BASIN 
71  M ROUTE COMBINED FLOW AT APlX 4 TllROUGH PROPOSID DET-ION BASIN 
14 KM STRUCTURE ID:RRI10 
75 M DIMENSTONS: L I . , Z U D L L ,  W.57011,  D.llfL, Sideslope (711:IVl- 3 ,  "01.- IlO.5 a r ~  

8 0  KK 410115 ROUTE 
81 KM PROPOSED M-EL 
B Z  KM STRUCTlTRE IDIai: RR41010. C41510 
83 KM Slope-11531.5 1432.71 1 7128.5 
84  RS LO FLOW 1 
BS RC 0 . 0 4 5  0 . 0 4 5  0.045 7 1 2 B . 5 0 . 0 1 4 1 1 9  104.0 
8 6  RX 0.0 21.0 61.0 7 P . 0  1 1 4 . 0  121.0 169.4 191.0 

8 8  KK S4li BASIN 
8 9  KM CompuLe runoff irom nubbasin 4 1 5  
90 BX 0 . 4 5 1  
9 1  LO 0.35 0 . 3 5  3 . 6 4  0 . 4 9  
42  UI 9 2  356 6 2 1  7 2 8  617 389  253 161 101 41 
41 UI 4 <  18 19 1 9  0 

HEC-l INPUT PAGE 3 

9 9  KR C41IR COMBINE 
95 KM Combine runoft FROM S I O O ,  5 4 1 0 ,  [1 5415  a t  Sun Valley Parkway 
96  HC 

I? KK 9100 BASIN 
98 KM Compute runoft from subbasin 5 0 0  

-~~ 

107 KM PROPOSED MTENTION BISlN 
108 M ROUTE COMBINED FMW AT APEX 5 THROUGH PROPOSED DETENTION BASIN 
109 KM STRUCTURE 1D:RRSOO 
110 KM DIMENSIONS: 5-130OfL, W-800fL, D-llft, SideBlODe OH:lVJ= 3 ,  "01.- 2 0 4 . 4  aE 
,,, nc 3 avnm 

KK 500111 ROUTE 
KM PROPOSED MPNNEL 
KM ROUTE FLOW FROM 9500 TO 
KM STRUCTORB IDIQJ: C61010 
KM Elope-(1666.0 1064.21 
Ra 8 FLOW -1 

C415  IN N E W  CrnNNBI. 
, C51020, C510iO 
I 12179.2 

Subarea: Hassayampa, Allernntivc: 83  
100-Ycar 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

123 RY 163.0 100.0 100.0 97.0 97.0 0 . 0  100.0 103.0 

130 KK C415L COMBINE 
131 m COMBINE a500 ANT S510 AT C I l i  
132 HC 

XEC-1 INPUT FADE 4 

LINE 10 . . . . . . .  1 . . . . . . . 2 . . . . . . . 3 . . . . . . . ~ . . . . . . . 5 . . . . . . . 6 ~ ~ ~ ~ ~ ~ ~ 7 ~ ~ ~ ~ ~ ~ ~ ~ . . . . . . . ~ . . . . . . 1 0  

131 KK C 4 1 1  COMBINE 
134 m COMBINE ALL FLOW AT S m  VALIIEY PARKWAY AT C<15 
131 HC 

KK 0415 DIVERT 
Kn PROPOSED BaSIN AT BIZSTING CULVERT AT SUN VALLEY PARXWhY AT ST&. 112167 
m STRUCTURE ID:D415 
m DIMmSlONS: 0=6oOLt, W=580fL, D=?fL, Sideslope (?H:IV)= 3 .  Val= 4 2 . 1  a c ~ f r  

1 4 5  KK 411422 ROTJUTE 
146 KM PROPOSED C&VWEL 
141 KM Route flow from sun Valley Parkway to Haesayarnpa River. 
1 4 8  KM STRUCTWE IDIS): RR41I10, C42010, C42020 
1 4 9  KM sloue-(lns2.5 - 1191.31 / 17970.9 

154 KK S n Z O  ZFiSlN 
155  KM Compute runoci from subbasin 420 
156 Bii  1.767 

161 KK CI20 COMBINE 
162 KM colnbine flows from S U O .  sale. e l l s .  8420 
161 KM .am S ~ O O  m ~ 5 1 0  a t   assaya am pa niver 
164 HC 

161 KK 5130 B.QSIN 
166 ~1 compute runoff from subbasln 430 
161 BA 0 . 7 9 5  
168 LO 0 . 3 5  0.35 4 . 5 1  0.35 
169 "I 127 511 418 1161 1116 779 121 149 222 353 
170 or 100 72 30  30 30 0 4 

171 11x 4 1 0 4 4 0  ROUlE 
172 m Route flows from Sun Valley Parkway through S 4 4 0 .  
173 RS 7 FLOW -1 
174 RC 0.035 0.035 0.035 13256 0.0128 106.00 
171 RX 0.00 16.00 32.00 3 8 . 0 0  6 8 . 0 0  7 4 . 0 0  90.00 106.00 
176 RY 0 6 . 0  1 0 4 5 0 l O ? . U O  100.00 104.00 lO3.00 IOI.50 106.00 

177 KK 8 4 4 0  BASIN 
178 m Campure runoff from nubbasin 4 4 0  
179 ". . "," 

181 XK CP40 COMBlNE 
184 KM combine runoff from suo with routed <lows from sun vs1le.i ~arkuay. 
185 XC 

Subarea: Hassayampa, Alternative: 113 
100-Ycar 24-Hour 



SUN VAILEY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

186 KK 440450  ROUTE 
187 KM m u r e  oambined n o v a  to the ~assayarn~s  niver. 
188 iS 3 FLOIi I 
189 RC 0 . 0 3 5  0.040 0.015 4 1 5 4  0.0104 
190 RX 0.00 liO.UO 300.00 101.00 111.00 136.00 686.00 6 3 6 . 0 0  
191 RY lD4.00 101.50 101.00 100.0~100.00 lOl.00 101.10 lO4.00 

192 KK S P S O  BASIN 
191 KM Compute runoff from subbasin 450 
191 8A 1.521 
195 LO 0.21 0.31 1.21 0 . 4 2  
196 "I 157 161 381 6 6 4  9 3 8  1152 1192 lil4 l i .99 1199 
197 U I  1520 1333 ll4Z 951 B01  6 8 1  5 6 1  481 195 115 
338 Ur 287  2 5 1  181 177 110 116 115 88 41 4 1  
199 U I  41 4 1  4 1  4 1  4 1  4 0  41 4 

206 Xit 435450 ROUTE 
207 KM Route runoff fro," 83435 at Sun "alley parkway to "assayampa River 

208 RS 10 FLOW -1 
209 RC 0 . 0 4 1  0 . 0 3 5  0.045 18781 0.0119 0 , O O  
210 RX 0 . 0 0  < 0 0 0  lZO.00 126.00 14L6.00 liZ,OO 232.06 2 7 2 . 0 0  

211 RY 105.00 lOl.00 102.00 loo.00 iOO.Oo 102.00 l a 3 0 0  105.00 

H E C - I  INPUT PAGB 6 

LINE 10 . . . . . . .  1.......2.......1.11.1.111.1.1.15.....5.6.....,.7.,.,...~..,,,..9...~..10 

212 KK CliO COMBINE 
211 KM Combine flows from Sn30, S 4 3 5 ,  8440,  and $450  a t  Hassayampa River 
114 i,c 

210 Z Z  

SCHEMATIC DTilGRPM OF STREAM NBTWORK 
l N r n  
LINE ("1 ROUTING (---,) DIVERSION OR PUMP m o w  

NO. I . )  CONNECMR cc~- - l  RETURN OF DIVERTED OR PUMPED m o w  









SUN VAI.I.EY AREA DRAINAGE MASTER PLAN 
Step 2 tlydrology 

S O 5  6 5 6 .  12.08 4 7 .  I2 4. .39 

ROUTED TO 
431150 378. 12.83 47. 12 4 .  3 9  

I CONBlNEO AT 
C450 1 3 3 8 .  12.67 1 3 6 .  131 4 5 .  1 . 7 8  

"YDROGRIlPli .4T 
a520 1 2 8 8 .  13.42 1 1 4 .  4 3 .  L4. 1 . 4 8  

HYDROGRAPH AT 
S510 1697. 12.50 2 5 7 .  64 21. 2.23 

NORMAL IN0 OP H E C ~ l  .'. 

Subnron: Hessryampn, Alternative: 83 
100-Ycnr 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Stc* 2 Hydrology 

* R W  DATE 19APR46 TIME 11:00:35 ......................................... 

U S .  ARMY CORPS OF ENGINEERS . 
HYDROLOOIC EWINEBRINCI CENTER . 

609 SECOND STREET 
DAVIS, CALlFORNla 95616 

1 9 1 6 ,  7 i h ~ l l O P  

THIS P R O C W  REPLACES ALL PREVIOUS VERSIONS OF HEC-1 ENOW AS HECl (JAB 7 3 1 ,  HBC1GS. HEClDB, iUiD HECIMI. 

THE DEFINITIONS OF VARIABLES -RTIMP- hVD -RTlOR- =-YE C-ED FROM TXOSB USED WlTH THE 1971~STYLIE INPUT STRUCTURE. 
THE DEFINITION OF M S X K  ON RM~CAAD WAS -GED WITH REVISIONS DATED 2 8  SEP 81. TYTS IS TKE rORTRiUi77 YeRSlON 
NEW OPTIONS: DAMBPEAX OWFLOW SUBMEROENCB , SINGLE EVENT DAMAGE C ~ I L C ~ T I O N .  DSS:WRITE STX-CE PREOUENCY. 
D S S : R E m  TIME SERlBS AT D6SIRED CALCULATION INTBRYL-II IiOSS mT6:ORESN PND M P T  INFlLTmTlON 
KINEMATIC WAVE: NEW FINITE DIFFERENCE A100RIIHM 

HEC-1 INPUT PaGE I 

ID . . .  1 . . .  2.......1.......4.......5......6......7.......8.......9...... 10 

ID HYDROLOGY W R  STEP 2 ILLTBRNX-TIYBS FOR SUN VALLEY ADMP 
ID HEiSSiiYEiMPii SUB-ARE& 
ID ALTERNATIVE 8 4 1  
,n .. 
ID i i lLelnaLlYe Descriprlon 
I D  The DUli)OSe of Alternative B is Lo caarure m e  uosrream flow thp 

ilpex~using online detention basins. h e  presence oi me deientlonbasins 
eliminates the downstream alluvial fan uncerraintxes by controlling the 
flow from the apices to me ouiiall, alternative B ~ ~ I  16 based on usrng a 
relatively larger on-line detention banxn at thr a ~ e x  accomanled by smaller 
leveed channel sections in me dorm fan direction. r r  2s t h e  ilrsr of three 
corridor alignments coneidere* as Dart of the alternative 8 4  series. 

I D  
iD S W  VIIbLIBI ARES DmINhOE MXSIER PLXN ISYILDMP) - FCD 2UOIC041  
ID JE FTLLBR / HYDROLOGY & GEOMORPHOLoDY. INC. 
TD MODELER: TED LEHMAN 
TD FIGENWE: II4.EXI.DaT 
ID 
ID 10O~YEaR 6~HOUR MODEL 
ID EXISTING CONDITIONS 
ID AREA 4 WaTERSHEU AREA = 9 0 . 5  SQ. MliiES 
ID MODELED EIRE* = 7 6 . 8  SQ. MILES 
T" -- 

ID GRBEN~AMPT LOSS METHOD 
ID 6-GRAPH W l T  HYDROGRaPHS 
10 M O W A I N  

ID DESERT/RSXOELiUiD 
ID NOBMaL~DEPTH C H N E L  ROUTING 
ID LlWD USE Dam FROM E-INhTION OF SLOPE FROM 10-FT DTM TO DlSTINGUISH 
I D  UNDEVELOPED DESERT INDRI - SLOPES < 5 i 
ID - HILLSMPES, SONORAN DBSBP;T INHSI  - SMPES 5 - 10 h 
ID - MOUNTAIN TERmIN I N M I )  - SLOPES 10 I 
I D  SOILS DLTA FROM PCDMC CIS DIITABASE CRBCFlYED FROM i?"MC iUbP 2 0 0 5 1  

Subarea: Hassayampa, Alternative: B41 
100-Year 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

6 7  i(K S410 BASIN 
6 8  XM compute runoii f r o m  subbaein 410 
6 9  BA "619 
7 0  LO 0 . 5  0.35 3 . 8 5  0.43 
71 UI 53 7 0  177 2 9 0  161 4 2 9  5 9 3  473 142 100 
7 2  UI 268 212 2 0 2  1 1 3  116 126 lli 89 72 6 5  
73 UT 18 4 1  41 38  26  26 26  19 11 10 

" 4  "1 10 10 I1 10 10 10 II 0 

7 1  K C410 COMBINE 
7 6  KM Combme runoff from S4OO and 8410 
77 HC 

78 XK RR410 STOP-ZGB 
7 9  KM PROPOSED DETSNTION B-IN 
8 0  KM ROUTE COMBINED FLOW AT APEX 4 THROUGH PROPOSED DETENTlON BASIN 
81 XM STRUCTUXE ID:RRRIO 
S? m DIMENSIONS: L-12DOfT. W-S?Oti, D-eft. sideelaoe 17H:IVl- 3, "01.- llO.5 a c ~  

LINE 

Xi( 410<11 ROUTE 
KM PROPOSED CHANNEL 

STRUCTURE IDlsl: RRd1010. C4iSiO 
KM Slope-(1513.5 - 1432.71 1 7128.5 
RS 10 FLOW I 
RC 0.041 0.045 0 . 0 4 1  7128.10.013119 10s.1 
RX 0.0 11.5 1 3 . 5  13.1 411.5 413.1 4 1 3 . 5  4 2 7 . 0  
RY 101.5  0 100.0 100.0 100.0 100.0 100.0 104.5 

HEC~l INPUT PM4E 1 

. . . . . . .  . . . . . . .  ID 1 2.......3.......4.......5.......6.......7.......B.......P...... 10 

91 KK SPli BhSIN 
96 KM Compute runoff from aubbasin 415 
97 BEi 0.461 
9 8  LO 0.31 0 . 1 5  1.64 0.49 
9 9  UI 92 156 6 2 2  7 2 8  617 389 211 161 101 6 5  
100 "I 4 4  IS 19 19 0 

101 XI C41SR COMBINF 
102 XM Comine runoff  FROM sloe. 5410. & 8 4 1 5  a t  Sun Valley Parkway 
103 i l C  

$500 Bl lS lN  
compute runoit from 

1 . 6 3 8  

113 KK RRSOII STORLCE 
119 KM PROPOSED OET-ION BASIN 
115 KM ROllTE COMBImD FLOW AT APEX 5 THROUGH PROPOSED DETENTION BASIN 
115 XM STRUCTURE ID:RRSOO 
117 KM DIMENSIONS: T . = I I U O L L ,  W-8001L ,  D-llit, Sideslope ,?H:IV)- 5 ,  V a l . -  2 0 1 . 1  ac 
llB RS 1 STOR 0 
119 SV 0 . 0  18.7 78.5 119.4 161.1 1 8 2 . 7  2 0 4 . 4  226.3 2 1 8 . 5  271.0 
120 S 6  0.0 2 . 0  4.0 6 . 0  8.0 9.0 0 . 0  ll.0 1 2 . 0  13.0 
121 SQ 0.0 8 5 . 6  121.0 1 4 8 . 2  171.1 181.5 191.1 2 0 0 . 7  209.6 218.2 

122 KK 5 O O P l S  ROUTE 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

121 KM PROPOSED C W E L  
124 KM ROUTE FLOW FROM S50" TO C415 IN NEW C M E L  
121 KM STRUCTURE IDISI: CS1010. C51020. C51060 
126 KM Slope-(1666.0 - 1454.21 / 12179.2 
127 RS 8 FLOW -I 
128 RC 0 . 0 0 5  0 . 0 4 1  0.045 12379.2 O O l i l l  1 0 4 . 0  
128 RI 0.0 12.0 e . 0  4 9 . 5  74.5 8 2 . 0  112.0 121.0 
130 BY 104.0 100.0 100.0 97.5 97.5 100.0 100.0 104.0 

131 KK S510 BASIN 
132 KM Compute runoft from subbasin 510 
113 Ba 1.840 
114 LO 0.31 0.31 3.91 0.40 

140 KK C a l i  COMBINE 
141 m COMBlNE ALL FLOW AT SUN "ALLEY PIIRKWAY AT C415 
142 HC 

I<, XI D"5 DIVERT 
1 4 4  KM PROPOSED BnSIN AT Ei lSTING CULVERT a'C S W  YiiLLEY PMKWEIY AT ST*. 512+67 
145 m STRUCTmtB 10:0415 
146 mt VIOEWNSIONS: L=6OOfL, W=580fL, D=?fL, Sideslope I?H:IVI = 3 .  "01.; 42.1 ac-EL 
147 D I  D 4 l i O  
1411 DI 0 . 0  2 0 0 . 0  400.0 600.0 8 0 0 . 0  1000.0 1231.0 14000.0 2000.0 3 0 0 0 . 0  
14s DI 4000.0 0.0 
150 DQ 0 . 0  0.0 0 . 0  0.0 0.0 0 . 0  0.0 169.0 7 1 9 . 0 1 7 6 9 0  
151 DO 2 1 6 9 . 0  0.0 

152 Kb *11*20 ROUTE 
153 m PROPOSBD -EL 
1 5 4  KM Rouia flow from Sun Valley Parkway Lo Hassayampa River.  
155 KM STPUCTmE 10!6): XRI1II0. C42OlO. C42020 
156 KM SloBe-11412.5 1191.11 1 17970.9 
117 RS 10 FLOW 1 

LINE 

KK a620 BASIN 
KM compute runoff from subbasin 420 
BEl 1.767 

KK C420 COMBINE 
KM Combine flows from 5 4 0 0 .  5410. 5415.  SI20 
KM AND $500 AWE S510 a t  Hassayamp;. River 
HC 

XI( S410 B S I N  
m Compute runoff from sub-bin 430 
BA 0.745 
IG 0 . 3  0.35 4.55 0.35 
UI 127 5 1 1  918 1163 1116 179 521 144 2 2 8  151 
UI 100 72 30 10 30 

XEC-1 INPUT FLOE 5 

KK P304L(O ROUTE 
KM Route *lOWri iron Sun "alley Parkway through S 4 4 0 .  
RS 7 FLOW 1 
RC 0 . 0 3 5  0.015 0 . 0 1 5  13216 0.0128 106.00 
RX 0.00 16.00 32.00 3 8 . 0 0  6 8 . 0 0  4 . 0  90.00 106.00 
RY 106.OOIO4.50 103.00 100.00 100.00 103.00 104.50 106 0 0  

184 I((_ S140 BASIN 
185 KM Compute runoff from subbasin 440 
186 8 A  1.058 
l 8 l  LO 0.35 0.35 4 . 2 0  0.43 
188 UI 137 4 1 4  8 3 8  1167 1323 1221 9 x 0  617 468 130 

189 UI 240 168 118 95 45 3 3  31 33 1 4  0 

Subarea: Hassnynmpn, Alternative: 841  
LOO-Year 6-Hour 



SUN VAId,EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

190 KK C440 COMBINE 
191 KM Combine runoff from S44O with routed flows from Sun Valley Parkway 

112 HC 

191 KK 440450 ROUTS 
194 KM Route combined tlova to t h e  Hassayanpa River. 
195 RS 3 FLOW -1 
195 RC 0.035 0 . 0 4 0  0 . 0 3 1  4 1 1 4  0.0104 
197 RX 0 . 0 0  1 5 0 . 0 0  3 0 0 . 0 0  103.00 3 3 3 . 0 0  116.00 4 8 6 . 0 0  6 3 6 . 0 0  
198 RY 104.00 lOl.50 101.00 100.00 0 . 0  0 . 0  iOl.50 1 0 4 . 0 0  

199 l(h 5410 B m I N  
2 0 0  WI Compute runoff from subbanin 110 
201 Bii 2.521 
202 LO 0.23 0.35 2 5  0 . 4 2  
203 U I  167 169 281 661 9 3 8  ilir? 1392 1114 1199 1599 
aoe UI 1128 1111 IIPZ 911 803  6 8 3  557 481 195 136 

2 0 5  UI 287 211 184  1?1 130 116 1 3 5  BB 4, 4 1  0 
2 0 6  UI 11 11 41 11 4 1  4 0  41 

107 KK 6<31  BliSJN 
208 KM Compute runoff from nubbasin 415 
209 Bii 0.311 
210 LO 0.35 0 . 3 5  4.45 0.37 
211 UI 130 5 0 5  7 7 5  6 8 6  011 211 11$ 71  42 20 

0 0 
212 "I 20 0 0 0 

211 KK 4 3 5 4 5 0  ROUTE 
9 7 4  KM ~~~t~ zunoif from 8435 at sun v a n e y  parkway to  assaya am pa ~ i v e r .  -- ~ 

211 RS 10 FLOW -I 
216 RC 0 . 0 4 1  0.015 0 . 0 4 5  18181 0.0119 0.00 
217 RI 0 . 0  < 0 . 0 0  120.00 126.00 146.00 liZ.00 232.00 272.00 
218 RY lO5.00 103.00 lOZ.00 100.00 IOO.00 102.00 lOl.00 l05.00 

H S C ~ I  INPUT PAGB 6 

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

219 KK C450 COMBINE 
2 2 0  m Combine flaws from S b 3 0 .  5 4 3 5 ,  5 4 4 0 ,  and SP50 a t  Hassayampa River 
221 HC 

-~ ~ 

217 Z Z  

SCHhMllTIC D I E I G M  OF STREAM NETWORK 
TNPrn 
LINE ("1 ROUTlNii ( - - - , i  DIVERGION OR PUMP FLOW 

... NO. ( 1  CONNECTOR ( <  ) RETllRN OF DIVERTED OR PWPED FLOW 

Subarea: Hassayampa, Alternative: I341 
100-Yoar 6-Hour 



SUN VAILEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

!...) PIUSOFF ALSO COMPUTED X I  THIS LIOC.VTION >".. ".........*......................... 
. FLOOD HYDROGmPH PACKAGE 1HEC~II * 

JUN 1998 
VERSION 4 . 1  

" U S .  ARMY CORPS OF ENGINEERS * 
XYDROLOOIC EN'?INEERINC CZNTER . 

609 SECOND STREET 
DAVIS. CALIFOXNIA 95616 

19161 716-1104 

H m R o L r n Y  FOE STEP 2 ALTERNATIVES FOR SUN MLLEY ADMP 
mSWY.WPA SUB-AREA 
ALTERNIITIVE 8 4 1  

Allernafium Deacriptron 
The purpose of a,ternaiiue B ia Lo capture the  uperrearn flow at t h e  
apex using online detention basins. The presence of the detention basins 
eliminates the downstream alluvial ram uncertainties by conrrolimg the 
flow from t h e  apices to the o u ~ f a i ~ .  a~ternari~e 84.1 i e  baaed on using a 
relatively larger on-line detention basin at the apex accompanied by smaller 
leveed channel sections in the down fan dlrecrion. IL is the first oi three 
corridor alignments considered as part of the &ILernaLlue 84 series. 

Subarea: Hassayampa, Alternative: 841 
100-Year 6-Hour 



SUN VAIJ.EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

MWELER: TED LEHMiW 
PILENME:  II4-EX6.DAT 

700-YFIIR 6-HOUR MODEL - . ~  
EXISTTNG CONDlTlONS 
AREA 4 WATERSHED ARBR - 9 0 . 5  SO. MTLES 

MODELED AREA - 7 6 . 8  SO.  MILES 

GREBN-IIMPT LOSS METHOD 
S~ORAPH WIT HYOROOMLPHS 

MOUNTAIN 
- DESEPTlRIUrUELW 

NORNAL~DPPTH CHPNNEL ROUTING 
LUm USE DATA FROM EIVUIINATION OF SLOPE FROM l O ~ F T  DTM TO DISTINOUISH 

- DNDEVELOPBD DESERT WNGELIVm 1NDRI - SLOPES < 5 % 
- UTTI.SLOPES. SONORAX DESBRT lNHSi - SLOPES 5 - 10 % 
MOUNTAIN T B R ~ I N  (NMTI - SLOPES 10 t 

SolLB DATP. FROM FCDMC Gi6 OB.TS.BA8E (REBIIIEU FWM BCDNC JULY 20051 

37 10 OUTPmP CONTROL VARIABLES 
lPRNT 5 PRINT CONTROL 
IPLOT O PLOT CONTROL 
Q S C ~ ~ L  0. HYDROOMLPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1J-99 STARTINO DATE 
lTlNB 1200 STARTINO TIME 

NO 2000 NUMBER OF HYDRODmPH ORDlNATES 
NDDATE 8 J M 9 9  ENDING DllTE 
NDTIME 1035 -IN0 TlME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL . 0 8  HOURS 
M T a  TIME BASE 1 6 5 . 5 8  HOURS 

ENGLISH UNITS 
DRi i lNME &REX SQUARE MlLBS 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION WET 
FLOW CUBIC FEET PER SECOND 
SMRACE VOLUME ACRE-FEET 
SURIRFIICE ARE.? ACRBS 
TEMPEmTURE DEGREES FAHRENHEIT 

3 8  JD INDEX STORM NO. 1 
STRM 1.20 PRECIPITiiTlON DEPTH 
TRDA . l a  r m s ~ o s r ~ ~ o n  o~arhlac~ a n ~ a  

4 2  JD INDEX STORM NO. 2 
STRM 3.18 PRBCIPITATION DEPTH 
TRDA .50 TRRNSWSITION DRAINAGE iiRBii 

8 6  JD INUEX STORM NO. I 
GTRM 1.12 PRECIPITATION DEPTH 
TRDA 2 . 8 0  TRANSPOSITION DRRINAOE M B A  

50 llD INUEX STORM NO. 4 
STRM 2 . 9 5  PRECIPITATION DEPTH 
TRDR 16.00 TRPNSPOSITXON DRAINAOB iiRGii 

51 Pi PRECIPITaTION PATTERN 
.01 . a 1  . 0 0  . o a  . o o  o o  . O D  . 0 0  . o o  .Ol 

. o x  .01 0 0  .01 .oo  . a 0  .oo  . o o  . ea 0 0  

.oo  O D  .01 .a0 .oo  . a 0  . 0 0  .01 0 1  0 1  

Subarea: Hassayampn, AlIernaBvo: 041 
100-Year 6-Hour 





SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

KYDRODRAP,, FIT 
s o  1 4 6 7 .  + . 5 8  2 1 1 .  70.  a x .  2 . 5 2  

'L. NORMnLI END OF HEC~l +*' 

Page 8 of 8 



SUN VAIJ.EY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

~ ~ 

rn 1998 
VERSION 4.1 

* RUN DATE 1PAPR06 TIME li:OO:?i * 

* U.S. AXNI r n m s  OF ENGINEERS * 
HYDROLOOlC BNGlNBERlNO CEWTER - 

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 

19151 715~1104 

X x x  X X XX 
X I X  x 
XXXXXiX XXXX X X X X U  X 
x x x  X 

THIS PROGRlIM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN HECl 1JEIN 731, HEClGS, HEClDB, ABC HECLW 

~ ~ 

RiNEMEiTIC IIFIVB: NEW FINITE DlFFERBNCB ALCORI- 

HEC.1 INPUl PAGE 1 

L I N E  ID. . . .  1 . . . . . . .  2 . .  . . . .  1. . . .  4 . 5.......6.......7.......8.......9...... 10 

ID HYDROLOGY FOR STEP 2 mTEWATI"6S FOR SUN V m L B Y  PDMP 
ID HaSSIIYIIMPII S W ~ M E A  
10 - ALITIrnATIVE BPI 
ID 
ID alternative Descrlprion 
ID m e  purpoi;e of ~lternairve B is LO capture the upstream flow a t  t h e  
ID a ~ e ~  "ring online deientzon hasins.  h he presence of the deteniron hasrns 
ID eliminates the downstream alluvial fan UncerLarnLies by conerollrng the 
ID flow from the apices to the outfall. FllLernaLive 84-1 is baaed on using a 
ID relatively larger on-line detention basin a t  me apex accompanied by emaner 
ID leveed channel sections in the down fan direction. IL is the iirnr of three 
ID Corridor aliq"menrs Eonridered ae part of the alternative 8 4  series. 
ID 
10 
10 SUN VALLEY AREA DmINXOB MASTER PIAN ISYIIDMP) - FCD 200+C044 
10 JE FULLER / HYDROLOGY h GEOMORPHOLOGY, INC. 
ID MODELER: TED LBHMXN 
10 FILENlIMB: I14.EXZ4.DFIT 
10 
10 I O O ~ Y E A R  24-HOUR MODEL 
ID EXISTING CONDITIONS 
ID AREA 4 WATERSHED ARE-^ - 90.5 so. MILE8 
10 MODELED ARE-^ - 7 6 . 8  SO. MILES 
ID 
10 EREEN-MPT LOSS METHOD ~ ~ 

ID S~CRAPH UNIT HYDROGmPHS 
ID MOTJWTAIN 
ID DESERTIRELNGELIWD 
ID NORMAL~DEPTH CH-L ROUTING 
ID LABC USE DhTA FROM EXMTNaTION OF SLOPE FROM 10-rn M M  TO DlSTlNOUlSH 
ID - UNDEVELOPED DESERT RAWEWNC 1NDRl - SLiOPES < 5 1 
ID - HILLSLOPES. SONORAN DESERT INHG! - SLOPES 5 - 10 $ 
ID - MOUNTAIN T E m I N  (NMT! - SLOPES > 10 % 
I D  SOILS DrnA FROM PCDMC GIs DATABASE 1RBCBlYBD FROM FCDMC JULY 20051 
IT 5 lJM99 1200 2000 
IN 15 
I0 
'DIAGWU1 

JD 4 . 1 9 8  0.1000 
PC 0.000 0 . 0 0 2  0 . 0 0 5  0.008 0.011 0 . 0 1 4  0.Oli 0.020 0.023 0 . 0 2 6  
PC 0 . 0 2 9  0.032 0.031 0.038 0.0" 1.044 0.048 0 . 0 5 2  0 . 0 5 6  0 . 0 6 0  
PC 0.064 0 . 0 6 8  0 . 0 7 2  0.076 0 . 0 8 0  0 . 0 8 5  0.090 0 . 0 4 5  0.100 0.105 
PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.161 0.172 
PC 0.181 0.191 0 . 2 0 3  0.218 0.216 0 . 2 5 7  0.283 0 . 3 8 7  0.661 0.707 
PC 0.715 0.758 0.776 0.791 0 . 8 0 1  0.811 0 . 8 2 5  0 . 8 3 4  0 . 8 4 2  0.849 
PC 0.816 0.863 0 . 8 6 9  0.875 0 . 8 8 1  0 . 8 8 7  0.813 0 . 8 9 8  0.901 0.908 
PC 0.913 0.918 0 . 9 2 2  0.926 0.930 0.934 0.938 0.942 0.446 0 . 9 5 0  
PC 0.953 0.956 0.959 0.962 0.961 0 . 9 6 8  0.971 0 . 9 7 4  0 . 9 7 7  0.980 
PC 0 . 9 8 3  0.986 0 . 9 8 9  0 . 4 9 2  0.991 0 . 9 9 8  1.000 
JD 3.990 10.0 

HBC~l INPUT PAGE 2 

LINE 10 . . . . . . .  I....... 2 .  ...3...4...1.*7.. 8 . .  9. 

Subarea: Hassayampa, Alternative: B41 
100-Year 24-Hour 



SUN VAId.EY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

54 KK SllD BASIN 
60 M Compute runoff from subbasin <I0 
61 BA 0.639 
62 LG 0.15 0 . 3 5  1 .85 0.<3 
63 "I 5 3  70 1 1 7  290 267  4 2 9  591 4 7 3  342 300  
64 U I  2 6 8  2 3 7  202 171 116 126 115 89 12 6 1  
6 5  UI 58 4 7  4 1  38  26 26  26  19 l i  10 
6 6  01 10 10 11 10 10 10 11 

7 0  KK RR"0 STORAGE 
71 KM PROPOSED DETENTION B S I N  
72 KM ROUTE COMBINED F M W  iiT APEX 4 THROUGH PROPOSED DETENTION BASIN 
71 KM STRUCTURE 1D:RRBIO 
74 *I DTMhNSIONS: L - i Z 0 4 1 t i  W-i/Ott. O - 9 f L ,  Sideslope 17H:IY1- 3 .  "01.- 110.5 a o ~  
75 RS 1 STOR 
7 6  SV 0 . 0  11.0 1 9 . 1  67.3 81 .5  '15.9 110.1 121.3 140.5 115.8 
77 SE 0 . 0  1.0 2.0 5.0 6 . 0  7.0 8 . 0  9.0 0 . 0  11.0 
78 SQ 0 . 0  16.1 8 0 . 2  103.6 111.5 122.6 131.4 3 . 0  1 4 6 . 1  113.6 

82 KM Slope=11131.5 1 4 3 2 . 7 1  ; 7 1 2 8 . 1  
8 3  8s  10 FLOW -1 

84 RC 0 . 0 4 5  0.045 0 . 0 6 5  7 1 2 8 5 0 0 1 4 1 3 9  104.5 
8 5  RI 0 . 0  13.5 11.1 13.5 4 1 3 . 5  413.5 "3.1 4 2 7 . 0  
8 6  RY 104.5 l o n o  3oa.o m o . o  ~ a a . o  1ao.o 1ao.a 1 0 4 . 5  

87 KK S4li BASIN 
8 8  KM Compute rulloff iron! aubbasm 415 
8 4  BEi 0 . 4 5 1  
9 0  LO 0 . 3 5  0 . 3 5  5 . 6 4  0 . 4 9  
91 UT 92 156 5 2 1  7 2 0  6 1 7  189 2 5 1  161 101 6 5  
92 UI 4 4  18 19 19 0 o o 

HEC-1 INPUT PAGE 3 

LINE 10 . . . .  1.......2.......3....,,,PPPPPP..5.......6...,,,.7,,.,.,.~,.,....9......~0 

91 KK CP1SR COMBINE 
94 M Combine runoff FROM 6400. SalO. i 5411 at Sun Valley Parkvai 
4 1  "C 

95 KK S500 BASIN 
97 M Compute runoff from subbaain 500  

105 KX RRSOO STORAGE 
106 KM PROPOSED DETENTZON BiiSIN 
107 KM ROUTE COMBINED F M W  AT RPEX 5 THROUGH PROPOSED DETENTION B M I N  
108 KM STRUCTUXE 1D:RRSOO 
IOq M DIMENSIONS: L-130OfL. W-BOOST. D=llfL, Sidealoile I?H:1VI = 3 ,  Val.- 2 0 4 . 4  ao 

114 KK 100415 ROUTE 
lli M PROPOSED CHANXEL 
116 KM ROUTE FLOW FROM 9500 TO Cali IN N E W  CHElNNEL 
lli M STRUCTURE 10161: CS1010, CS1020, C51060 
118 M S10oe-11666.0 - 1 6 5 4 . 2 1  / 12379.2 - - ~  

119 RS 8 FLOW 1 
120 RC 0.045 0 , 0 4 5  0 . 0 4 5  12179.2 0.01711 101.0 
121 RY 0 . 0  1 2 . 0  4 2 . 0  4 9 . 5  7 4 . 5  6 2 . 0  112.0 1 2 4 . 0  
122 RY 4 . 0  100.0 100.0 7 . 5  9 7 . 5  100.0 0 . 0  104.0 

Subnrca: Hassayampa, Altcr~lative: 841  
100-Ycar 24-Hour 



SUN V W E Y  AREA DRAINAGE MASTER I ' M  
Step 2 Hydrology 

129 KK ClliL COMBINE 
130 KM COMBINE S54" ssm AT rC45 
131 KC 

H E C ~ l  INPUT PA-DE 4 

LINE . . . . . . .  . . .  . I D  1 a . . . . . . . , . . . .  4.......5.......6.......7.......8.......9...... 10 

112 KK CPli COMBING 
133 ml COMBINE ALL FLOW AT SUN VrlLLEY PMKWAY AT C415 
11" HC 

131 KK D&li DIVERT 
136 *I PROPOSED BASIN AT EXISTINO CULVERT h'f SUN "&LEY PFiRKW3.Y i?T ST*. 512167 
137 i(M STRUCTURE ID:D415 
138 i(M DIMENSIONS: L=IOOLL, W-580iT. D-7ft. Sideelape (?":I")- 3 ,  Y o l =  42.1 a c ~ f L  
139 DT D4150 
lil0 DI 0.0 200.0 4 0 0 . 0  6 . 0  8 0 0 . 0  lOOO.0 1231.0 l < O O . O  2 0 0 0 . 0  3000.0 
141 Di 4000.0 0.0 
142 DQ 0.0 0.0 0.0 0 . 0  0 . 0  0.0 0.4 169.0 7 6 9 0 3 1 7 9 . 0  
113 DV 2769.0 0 . 0  

z4< KK "15" ROUTE 
1 4 5  KM PROPOSED C M E L  ~ ~ 

116 KM Route flow from SYI Valley Parkway to Hassayampa River. 
147 KM STRUCTURE IDIS): RR41510; C42010, C4202U 
148 KM Slope-ll432.5 - 1191.31 / 17970.9 
1 4 9  RS 10 FLOW I 

S420 BASIN 
Comguie runoff iron subbasln 420 

1.767 

160 KK "420 "COMBINE 
161 KM Combine iioW.3 from 8400, SL(10 .  S 4 1 5 ,  6420 
162 w ium S 5 0 0  AND a510 at Hassayampa RLver 
I 6 3  HC 

H E C ~ l  INPUT PrZGE 5 

LINE I D  . 1 . . .  2.......3.......6.......1.......6.......7.......8.......9...... 10 

170 KK P30.140 ROUTE 
171 KM mure ilowr tram eun v a n e y  parkway through $440. 
172 RS 7 FLOW 1 
173 RC 0.035 0.031 0 . 0 3 5  11216 0.0128 106.00 
174 RX 0.40 6.00 12.00 18.00 68.00 74.00 90.00 106.00 
175 RY 145.40 104.50 101.00 l00.00 0 . 0  103.00 104.50 106.00 

182 K C440 COMBINE 
183 KM combine runoff from snno  with routed flows from sun v a n e y  parkway 
184 hC 

IS5 KK 440450 ROUTE 

Subarea: Hassayampa, Alternative: 8 4 1  
100-Year 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

186 KM Route combined flows to the Haaeayampa River. 
187 Plfi 3 FLOW -1 
188 RC 0.035 0.010 0 . 0 1 1  Blil 0 . 0 1 0 4  
184  RX 0 . 0 0  130.00 100.00 103.00 111.00 116.00 186.00 636.00 
190 RY 104.00 101.50 101.00 100.00 100.00 lOl.00 1111.10 1 0 4 . 0 0  

191 KK S 4 1 0  BASIN 
192 m conpure runoir trom suhbailn 150 
191 8& 2.521 
144  IG 0.23 0.35 4 . 2 5  0 . 4 2  

199 KK S P 3 5  Bl lS lN  
2 0 0  KN Compute rullait from eubbiiarn 4 1 5  
201 8 A  0.393 
202 10 0 . 5  0 . 3 5  4 . + 5  0.17 
201 U I  130 5 0 5  175  686 +I4 211 114 7 5  42  20 
209  " I  2 0  

205 KK 4 3 5 4 5 0  ROUTE 
206 KN Route runoft from 5 4 1 5  at Sun YalleV Parkwav to Hassavarnoe Rlver 
207 RS 10 FLOW 1 
2 0 8  RC 0 . 0 4 1  0 . 0 3 1  0.045 lBi8l 4.0119 0 . 0 0  
209 R I  0.00 30.00 120.00 126.00 145.00 liZ.00 2 3 2 . 0 0  2 7 2 . 0 0  
210 RY 1 0 5 . 0 0  103.00 102.00 lOO.00 100.00 iO2.00 103.00 105.00 

HEC-l lNPUT PROE 6 

. . . . . .  LINE ID . . . . . . .  I....... 2 . . . . . . .  1 . . .  4 .  5.......6.......7.......8.......9...... 10 

211 KK C-0 COMBINE 
212 KN Colnhine i lowa from S e l O .  Snli, S4n0, and S450  at Hasnayanpa River 
211 HC 

INPUT 
urn 

NO. 

221 KK 8 5 3 0  Bi iS lN  
222 WI compute runoff from subbanrn 530 
223 Bi: 2 . 2 2 6  
ZZP LO 0 . 2 0  0.31 4.30 0.41 0 
221 UI 116 194 17P 815 1189 Id73 
226 UI 1198 9 6 4  187  5 1 7  5 1 1  8 1 7  
227 UI 141 120 17.2 5 s  I 1  4 1  
228 UI 4 1  0 ~ ~~ ~ 

229 Z Z  

SCHEMiiTlC DIIIGRILM OF STREW NETWORK 

I Y i  ROUTlNO I - ~ - r i  DIVERSION OR PUMP Flaw 

I. 1  CONNECTOR I < - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

96 S 5 0 0  
V 
V 

105 RRSDO " 
Y 

ill . iOOPl5 

Subarea: Ha~sayampa. Alternative: I341 
100-Ycnr 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

221 $510 

i-"1 RUNOFF ALSO COMPUTED &;T THIS LOCnTlON 

. FLWD HYDRMjPJiPH PaCWOI (HEC~I) * 
JrnV 1998 

VBRSION 4 . 1  

. RUN DIITE 19APR06 TIME 11:00:35 . 
. U S .  ARMY CORPS OF BNOINBERS . . XYDROLOOIC ENOINEBRINCI C Z P E R  . 

6 0 9  SECOND STREET 
DAVIS. CALIFORNIa 35616 

,916) 756~1104 

HYDROL-Y FOR STEP 7 ALTBRNaTIVES WR SUN VALLEY ADMP 
- HEiSSEiYXMPA SUB-AREA 

rnTERNrlTIVE B d l  

AlLernarive Dercripiion 
TI>* ~ u r ~ o e e  of alternative B rs to caorure the uosiream flow at t h e  

SUN VALLEY ARE-. DmINEIGE MEiSTER PISN (SVFIDMP) FCD 2004C049 
JE FVLLBR / HYDRO&-Y & GEOMORPHOLOGY, INC. 
MODELER: TED LBHML-N 
FILENAME: FIa.EI24.DEIT 

100-YEAR Z G H O U R  MODEL 
U I S T I N C  CONDITIONS 
IIREA 4 WiZTERSHBD AREA = 90.1 SQ. MILES 

MODELED ARE& = 7 6 . 8  SQ. MILES 

Page 5 of 8 Subarea: Hassayampa, Alternative: B41 
100-Year 24-Hour 





SUN VALLEY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

0 0  .oo . D O  .00 ."O .UO .DO 

RTmOFF S W W R Y  
FLOW iN N B I C  FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TlME OF XVEMGE FbOW FOR W I M N  PERIOD 
OPEMTION STATION F M W  PEAK 

6~"O"R 24~HO"R 7 2 ~ X O W  

HYDROGRhPH AT 
5410 5 2 6 .  1 2 . 4 2  8 0 .  21. 7 .  

2 COMBINED *T 
"410 1 1 2 4 .  12.50 262 67. 23. 

ROUTED TO 
RR410 128. I s 0 8  119. 66 23. 

ROWED TO 
410415 127. 11.18 117. 6 6 .  21. 

2 COMBINED &T 
C41SR 609. 12.17 1 3 4 .  1 8 .  2 6 .  

HYDROGRAPH AT 
S 5 0 0  2063. 12.75 4 7 6 .  129. 43. 

ROUTED M 
RR500 186. 15.00 177. LIP. 4 3 .  

ROUTED TO 
5004li 186. 15.50 177. 119. 4 3 .  

DIVERSION TO 
DLZliO 

2 COMBINED AT 
C420 

BASIN M I M U M  TIME OF 
ARE* STADE MAX STAGE 

Subarea: Hassayampa, Alternative: B41 
IOO-Year 24-Hour 



SUN VAl,I.EY AREA DRAINAGE MASTER P I A N  
Step 2 Hydrology 

ROUTED TO 
415450 378. 12.83 47. 12 4. 3 9  

3 COMBINED AT 
"450 3 3 3 8 .  12.61 535 13'1. 45. 4 . 7 8  

HIDRODRAPH AT 
S520 1288. 1 2 . 4 2  174. 4 3 .  1<. I . P 8  

XYDROORAPH AT 
SS10 1697. 1 2 . 5 0  2 5 7 .  6 4 .  21. 2.21 

+" NOXMEIL END OF HEC-1 **' 

age 8 of 8 Subarea: Hnssay~rnpn, Alterniltivc: H41 
100-Ycar 24-Hour 
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SUN VAI.IEY AREA DRAINAGE MASTEll PIAN 
Step 2 Hydtology 

. . . .  ....... . . . . . . .  . . .  . . .  . . .  LINE . . . .  . . .  . . .  . . .  ID 1 2 1 4 1 6 7 B 9 10 

5 9  KK SI?O B i i S l N  
6 0  KM Compute runoff from subbarin 130 
61 B I  0 . 7 9 5  
6 2  LO 0 . 3  0 . 3 5  4 . 5  0.35 
61 UI 127 115 918 1163 1116 779 121 9 Z Z B  1 5 3  
64 UI 100 72 30  30 10 4 

6 5  KK 410440 ROUTB 
6 6  KM ~ ~ u t e  f lows from sun valley parkway enrough SMO. 
6 7  RS 7 FLOW 1 
6 8  RC 0.015 0.025 0.011 11256 0.0128 106.00 
64 RI 0 . 0 0  1 6 . 0 4  12.00 18.00 6 8 . 0 0  7 4 . 0 0  90.00 106.00 
70 RY l o 6 0 0  iOd.iU lOl.00 140.04 lOO.00 l a 3 0 0  lO4.50 lO6.00 

71 XK S44O BASIN 
72 KM compute runoff from subbasin 4 4 0  
71 B* 1.068 
74 LG 0 . 3 5  0 . 3 1  4 . 2 0  0.43 
7 5  UI 137 4 1 4  838 1167 1121 1221 410 617 R68 330  
76 UI 2 4 0  168 118 91 1 6  13 31 3 3  31 0 

7" x "440 COMBIN8 
7 8  KM combine runoff from ~ 4 4 0  with routed fluwe from sun "alley parkway 
1 9  HC 

8 0  K l i  440450 ROUTE 
81 m R O ~ L ~  combined flows to the  asn nay am pa m v e r  

86  KK 5410 BASlN 
87 KM Compute runoff  from subhasin 450 

HEC-l INPUT PaGE 3 

. . . . . . .  . . . .  LINE TD I .............................................................. l a  

9 4  KK Sdli BASIN 
91 KM Compute runoft trom subbasin 4 3 1  
96 Bii 0 . 3 9 3  
97 LO 0.35 0.35 n.45 5 . 3 7  
9 8  "I 110 5 0 5  775 6 8 6  4 4  231 134 75 42  2 0  
91 UI 2 0  e o o 

100 KK 1 3 5 1 5 0  ROUTE 
101 KM ROUfe runoff from sn35 at sun "alley Parkway to Hassayampa River, 
102 RS 10 FLOW -1 
103 RC 0 . 0 4 1  0.015 0 . 0 4 5  18781 0.0119 0 . 0 0  
104 RX 0 . 0 0  4 0 . 0 0  IZU.00 126.00 146.00 112.00 232.00 2 7 2 . 0 0  
105  RY IU5.00 101.00 102.00 100.00 100.00 102.00 101.00 105.00 

106 KK "450 COMBINE 
101 YM Combine flow:, from S010, 5 4 1 5 ,  5 4 4 0 ,  and 8410 at Hassayampa River 
108 HC 

109 KK S440 BASIN 
110 KM ConpuLe runoff fro. subbasin <00  

118 KK 64x0 BliSIN 
119 KM cornpuke runoff from subbaain 910 
120 Oh 0.639 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

126 KK C410  COMBINE 
12, m combrne runoff from 5400 and S410 
128 HC 

130 m PROPOSBD I 
131 m ROUTE COB 
132 131 

129 KK R R l l U  STO-GB 
1ETmTTON BASIN 
iBIN6D FLOW liT APZX 4 THROUGH PROPOSED DETENTION BASIN 

outlet assumed a 2 it p i p e  
113 KM STRUCTURE ID:RRB10 
114 m DIMENSIONS; L-1200ir. W-6OOfi. 0-41t, Sldeslope l ? W : 1 V ) =  3 ,  V o 1 =  116.7 a c ~  
135 PIS 1 STOR 

H E C ~ l  INPUT PAOE 4 

139 KK 410415 ROUTE 
1 4 0  KM PROPOSED C W E L  
14L KM STRUCTURE IDlEI: RR+i010, C41510 
142 KM Slope-Ili??.i - 1432.71 / 7128.5 
143 PS 10 FLOW -1 
144  PIC 0 . 0 4 5  0 . 0 4 1  O.OLZS 7128.50.014119 105.0 
145 RX 0 . 0  15.0 15.0 11.0 75.0 7 5 . 0  7 5 . 0  90.0 
146 RY 105.0 100.0 100.0 100.0 100.0 100.0 100.4 105.0 

147 KK $415 B M I N  
148 iv1 compute runoff from subbasxn 415 
114 BA 0 . 4 5 1  

113 KK "415 COMBINE 
154 KM Combine runoff FROM 6400. SILO. h SBli a t  Sun Valley Parkway 
151 HC 

156 KK 415420 ROUTE 
157 KM PROPOSED C m E L  
150 KM noUte ~ I O W  from sun valley parkway to  assaya an pa ~ i v e r .  
159  KM STRUCTURE ID(E1: RR41510, C42010, C42020 
160 KM Slope-11432.5 - 1141.31 / 17970.9 
161 RS 10 F L m  -1 
162 RC 0.045 0 . 0 4 1  0 . 0 4 1  17970.90013422 105.0 
151 RI 0.0 L5.C l5.0 15.0 115.0 1 5 5 . 0  155.0 170.0 
1 6 4  RY 105.0 100.0 100.0 100.0 100.0 100.0 100.0 105.0 

LINE ID. 

5420 BASIN 
compute runoff irom subbasrn 4 2 0  

1 76,  

"420 COMBINE 
Combine flows irom 8400. SPIO. 6415.  a420 at Hassayampa Rlver 

HiiC~l TNPUT PXOE 5 

.l . . . . . . .  a . . . . .  . .  I . .  . . .  A . . . . . . 5 . . . . . . . 6 . . . . . . . 7 . . . . . . . B . . . . . . . 3 . . . . . .  10 

S500  BASIN 
compute runoff from subbasrn 300 

1.638 
0.21 0 . 3 5  3 . 9 2  0 . 4 1  

RR500 STORAGE 
PROPOSED DET-ION BISIN 
ROUTE COMBlNED FLOW AT APEX I THROUGH PROPOSED DETENTION BhSIN 
outlet aaaumed a 2 it p i p e  

1E FULLER 
- :IXUT%' : :<mx:+v., '( - Page 3 uf 8 Subarea: Hassayampa, Alternative: B42 

100-Year 6-Hour 



SUN VAI.I.EY AREA DRAINAGE MASTER PIAN 
Sfcp 2 Hydrology 

188 KM STRUCTURE ID:RRSUO 
189 KM DIMENSIONS: L-l3OOff, W-BOOtr. O-lltt. SldeSloPe (?H:1YI= 3, "01.- 204.4 ac 
190 AS 1 STOR 
191 SY 0 . 0  38.7 '78.5 119.4 161.1 182.7 2 O P . 4  226.1 2 4 8 . 1  271.0 
L12 SE 0 . 0  2 . 0  4.0 6 0  8 . 0  9 . 0  IO.0 11.0 12.0 11.0 
193 SO 0 . 0  8 5 . 6  191.0 1 4 0 . 2  171.1 181.5 101.3 2 0 0 . 7  209.6 218.2 

-~ ~ ~ ~~ 

195 KM PROPOSED C-L 
196 KM ROUTE FLOW FROM 8500 TO C510 IN NEW CKWXEfi 
197 KM BTRllCTmiE IDlsl: C51010. C11020, C51030. "51040 
148 KM Siope-(1666.0 - Ll24.51 / 13127.8 
, O "  m Q  s v,.nw - 1  

201 KK S510 BASIN 
204 KM Comoure runoCf from ubbasrn 510 

209 KK "510 COMBINE 
210 KM COMBINE $500 ilNO SIlO AT SUN VALLEY PARKWAY 
211 HC 

,,? KY 9l"ll" ROUTE --- ~~ ~~~~~ 

211 KM PROPOSED C H W L  
214 KM PIOUTI FLOW FROM C b l O  TO C510 IN NEW C M B L  
211 KM STRUCTURE ID191: RP.51010, RRS1015, RRS1020 
216 KM 8iope=ll424.5 L192.11 / 1787'1.8 
217 RS 8 FLOW 1 
218 RC 0 . 0 4 5  0 . 0 4 1  0 . 0 4 5  1787980.012993 104.5 

HEC~l INPUT 

. .  . . .  . . .  . . :  . . .  LINE I D  . . .  1 . 1.......3.......4.......5.. 6 .  ? . .  8 9... 10 

219  RX 0.0 13.5 11.5 13 5 2 7 1 . 5  ai3.i 273.5 2 8 7 . 0  

220 RY 1 0 4 . 5  l o o n  ~ u o . o  1ao.o 100.0 1oa.a m a  a 1 0 4 . 5  

--. 
2 2 4  LO 0 . 2 0  0 . 3 5  i . 1 0  0.11 0 
221 U I  176 194 57-89 11189 1473 1621 1704 1622 1416 
2 2 6  UI 1198 5 6 0  787 6 5 7  113 4 1 7  348  281  227 189 
39"  rrr l a 3  , ? o  122 56  43 4 3  3 41 4 3  4 3  

2 2 9  KK C530 COMBINE 
210 KM COMBINE FLOWS aT THE HIISSAYmPA RIVER AT CSlO 
211 HC 

212 KK 8520 BASIN 
2 3 3  FJ4 ComaUte runoCi from subbiiaiil 120 

SCHEMATIC DIFIGMM OF STR611M NETlORI 
TNPlPI 
llN6 1") ROUTING I---') DIVERSION OR PTMP FLOW 

NO. I. 1 CONNECTOR 1 ~ ~ ~ ~ )  R 6 T W  OF DlVERTED OR PUXPED FLOW 

Subarea: Hassnyampn, Altcn~ntive: I342 
100-Year 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 I+ydrology 

9< a431 
Y 

2 3 2  S 5 Z O  

('+.1 RUNOFF ALSO COMPUTED AT TX15 LOCATION I".. . . . . . . .*".r*r".~.""~".~.~".. .*~~.*~. 
. FLOOD HYDROCPAPX PACKAGE (HEC.1, . 

jvlv 1998 
VERSION 4 . 1  

' Rm DATE I4hPROS TIME 15:01:13 f 

. U.S. ARMY CORPS OF M O I N E E R S  * . HYWOLoCiIC ENCINBGRINC CENTER * 
609 SECOND STREET 

DAVIS. -1FORNIA 95616 
19161 756-1104 

using a relatively larger on-line detention basin ar ine apex accompanred 
by m a i l e r  leveed channel sections in me down fan drrection. It rs the 
second of three corridor alignments conaldered as part  of the mrernarrve 84 
6erie6. 

Page 5 of 8 Subarea: Hassayampn, Alternative: 842 
100-Year 6-Hour 



SUN VAII.EY AREA DRAINAGE MASTER P I A N  
Step 2 Hydtolagy 

SIM VALLEY ARE8 DRAINAGE MASTER PLNi (SVWMPI - FCU 2004C049  
JR IULIGER / HYDROLOGY [I rjEOMORPHOMOY, IN". 
MODELER: TED LEHMIVI 
FTLENWE: R"BX6. OAT 

I O O ~ Y E A R  &HOUR MODEL 
b:XISTING CONDITIONS 
ARB& 4 WATERSHED &BEA - 9 0 . 5  SO. MILES 

MODELED * R B I  - 7 6 . 8  so. MILES 

GRZEN~AMPT LOSS METHOD 
S-ORXPH UNIT HYDROGRAPHS 

- MOrnThIN 
- D E S E R T I R A N O B L N  

NORMXL-DEPTH CHLEMBL ROUTING 
UUiD USE DATa FROM EXilMINFiTlON OF SLOPE FROM LO-FT DTM TO DlSTlNGUlSH 

- "NDEVELOPBD DESERT RilliGBLNlD (NDPI - SLOPES c 5 I 
HILLSLOPBS, SONORXN DESERT [NHSI - SLOPES 5 LO 8 
M O W I I I N  TERRAIN (NMTI - SLOPES > l a  s 

SOILS DATA BROM FCDMC OIS DATABASE [RBCElVED FROM FCDMC JULY ?OOiI 

1 8  10 OUTPUT CONTROL VARIABLES 
IPnNT 5 PRINT CONTROL 
iPLOT 0 PLOT CONTROL 
OSCAL O .  HYDROGR~PH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

IDJ,TE 1JAN49 
ITIME 1200 

MINUTES IN COMPUTATION INTERVAL 
S T i i R T l N G  DATE 
STARTING TIME 
W B E R  OF HYDROGRAPH ORDINATES 
ENDlNG DATE 
BNDING TIME 
CENTURY MilRK 

cOMPUTITION INTERVAL O D  HOURS 
TOTI)& TIME BliSE 166.58 HOURS 

TEMPERATURE 

80UAR6 MILES 
INCHES 
FEET 
CUBIC FEET PER SECONE 
&=RE-FEET 
iiCRES 
DEGREE3 FliHRENHElT 

19 JD INDEX STORM NO. 1 
STEM 3.20 PRBCIPIT*TION DEPTH 
TRDA 1 0  TNlNSWBlTlON ORAINADE AREA 

4 1  JD iNOEI STORM NO. 2 
STRM 1 . 1 8  PREClPlTllTION DEPTH 
TADA .10 TRWGPOSITION DRiiiNAaE IIREA 

PRCCIPITEITION PATTERN 
.oo  .oo  
.oo  . 0 0  

. D O  . 0 0  

47 rn INDRX STORM NU. 3 
STRM 3.12 PRECIPITATION DEPTH 
TRDA 2 . 8 0  TRiWSPOSlTlON DPAINEIGB AREA 

PRECIPITATION PaTITTERN 
. a 0  0 0  

5 1  JD INDEX STORM NO. 4 
STRM 2.91 PRECXPITATTON DEPTH 
TRO* 16.00 TRiVISPOSlTlON DRhINnGE iiRFii 

52 PI PRBCIPITaTION PATTERN 
0 1  .Oi 0 0  . o o  . " O  0 0  .oo .oo 0 0  .Ol 

161 kmmR Pagc 6 of 8 
nrmmr d afammar IK - 



SUN VAJJ,EY AREA DRAINAGE MASTER PJAN 
Step 2 Hydrology 

.oo 0 0  

5 1  ilD iNDEX STORM NO. 5 
STRM 2.59 PRECIPITaTlON DEPTH 
TRDil 0 T-SPOSITION DPAINaGB 

PRECIPIT.4TION PATTERN 
.01 0 1  0 1  

RrnOFP S N M i l R Y  
PLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, L R E I  IN SOUARB MILES 

PEIX TIME OF AVEmDE FLOW FOR M h X 1 M I " I  PERlOD 
OPB*TION STaTION F W W  PEAK 

 HOUR 2"~XO"A 72~HOrm 

HlDROOREiPH &T 
5410 1207. 4.17 110. 2 7 .  9 .  

ROWED TO 
430140 1057. " 5 0  110. 27. 9. 

HYDROCRAPS AT 
5140 1237. " 2 5  110. 12. 11. 

2 COMBINED aT  
C440 1181. 4 . 4 2  213. 53 18 

R O W E D  TO 
440450 1 4 0 2 .  4 . 6 7  213. 53. 18 

ROWED TO 

3 COMBINED AT 

HYDROORAPH AT 

HYDROOMPH &T 

2 COMBINED &T 

ROWED TO 

R O ~ B D  m 

HYDROGRhPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRODmP" AT 

2 COMBINED AT 

HYDROGRilPH AT 

ROWED TO 

BASIN MAXIMUP TIME OF 
AREA STAOE MAX SiAiiE 

Subarea: Hassayampa, Alternative: 842  
100-Year 6-Hour 



SUN VATd.EY AREA DRAINAGE MASTER PIAN 
Step 2 Hydtology 

SYDROGRilPH AT 
8510 1844. 4 . 2 5  215. 5 4 .  18. 1.81 

2 COMBINED ilT 
C510 1184. < . 2 5  271. 145. 51. 5 . 4 s  

ROUTED TO 
510510 7 4 5 .  1.33 231. 140. 51. 5 . 4 8  

2 COMBlNBD FIT 
"530 1198. 4 . 5 0  390. 182. 6 5 .  7.70 

HYDROGRAPH AT 
SSZO 1 2 7 2 .  4 . 4 2  181. 1 6 .  15. L.48 

Subarea: H~rsnyampn, Alternntivc: U42 
100-Ycar 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Srcp 2 Hydrology 

.......................................... a ,  . FLOOD HYDROOREIPH PaCIOIGE (HEC~II . 
J m  1998 

VERSION 4 . 1  

1 R W  DATE 19APR06 TlMB 15:05:13 ' ......................................... 

- U S .  ARMY CORPS OF ENOINEERS " . HYDROLOOIC ENOlNEERlNO CENTER " 
609 SECOND STREET 

DAVIS. CALIFORNIA 91616 
(9161 756~110L( ....................................... 

THIS PROCW R B P ~ C B S  ALL PREvmue VERSIONS OF HEC-I KNOWN AS HECI (JAB 731, HECIGS. HECIDB, ABD HECIKW. 

THE DERINITIONS OF VARIABLES R T I M P  PND -RTIOR RAVE C M C E D  FROM THOSE USED WITH THE 1973~STYL6 INPUT STRUCTURE 
THE DEFlNITlON OF n M S X K  ON RM~CaRD wns -CED WITH REVISIONS DBTED 2 8  SSP 81. THTS IS THE FORT-77 VERSION 
NEW OPTIONS: OXMBREAX OUTFLOW S"BMERDENC.3 . SINOLE EVENT DAMAGE CALCULLTION. DSS:WRITB STXGB FREVUOICY. 
DSS:REIID TIME SERIES AT DESlRED CALC07ATION INTERVAL LOSS mTE:DREEN PND MPT INBILTPATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE AlOORITHM 

H E C ~ l  INPUT PL%E 1 

LINE 10 . . .  1 . 2.......1.......4.......1.......5.....7........8.. . . . . .  g . . . .  . .  10 

ID HDROLOGY FOP, STEP 2 ALTERNATIVES FOR SUN VALLEY FiDMP 
2 10 - RASS*YAMPA S W ~ r n E A  

ID - ALTBRNIITIVE 842 

A1Lez"aLI"e DescripLion 
Tile purpose oi iilrernative B is Lo capture the upstream flow at the 
apex using online detention basins. me presence of the de~enrlon 
hasina eliminates the downatream alluvial fan uncertaintres by con~roiling 
the i l ~ r i  from the apicea to the ourfall, alternative 8 4 ~ 2  is based on 
uelng a relatxvely larger o n ~ ~ z n e  detention basin at the apex accompanieb 
by smaller leveed channel secrzons i n  the down tan direction. i r  is the 
secolld or three corridor a,rgnments considered as part oi the alrernarlve 84 
B e r i e B .  

16 ID SUN VALLEY AREA DRAINACE aSTBR PLAN (SVIIDMPI FCD 2004C049  
1" ID JE FrnLER / "YDROLOCY h CBOMORPHOLOGY. IN". 
10 ID MODELER: TED LEXMAB 
14 ID FILENAME: A4 E 1 2 4 D A T  
. . .. 
21 ID 100-YEAR 24-HOUR MODBL 
2 2  ID BXISTTNG CONOlTTONS 
23 ID AREA P \WATERSHID aREA = 9 0 . 5  SO.  MILES 
24  ID MODELED AREA 3 7 6 . 8  SO.  MILES 
21 ID 
2 6  ID GREEN~AMPT LOSS METHOD 
2 7  ID S~GRiiPH UNIT HYDROGRAPHS 

LINE ID.. . . . .  1 . . . . . . .  2 . . .  . . . .  3 . . . . . . . < . . .  7. 

JE FULLER 
rlwx>: J .:<~:.:%-A:YI K .... -. .- - - Subarea: Hassayampa, Alternative: 842 

100-Year 24-Hour 



SUN VAI.IEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

5 1  KK S430  BASIN 
1 2  KM Compute runoff from subbasln 430 
13 BA 0.7'15 
54 LG 0.35 0.35 "55 0.35 
55 U I  127 511 918 1161 1116 779 121 169 2 2 8  153 
16 UI 100 7 2  10 30 30  0 

57  KK 1 3 0 4 4 0  ROUTE 
5 8  KM Route i l o ~ ~  from Sun valley Parkway Lhrough 8 4 4 0  
59 RS 7 FLOW -1 
6 0  RC 0.011 0.035 0.015 11256 0.0128 106.00 
61 RI 0.00 16.00 32.00 3 8 . 0 0  6 8 . 0 0  7 4 . 0 0  90.00 106.00 
62 RY 105.00 104.50 101.00 lOO.00 1 0 0 . 0 0  103.00 1 0L50 106.00 

6 9  KK C O B 0  COMBINS 
7 0  KM combine runoff from suo wrth routed ilows from sun valley parkway 
71 HC 

72 K6 440410 ROUTE 
73 KM noUte combined flows to the  ~eeseyampa niver 

i s  KK a n i u   SIN 
79 KM compute rllnoif iron, subbasrn 4 5 0  
8 0  BR 2.521 
81 LO 0.21 0 . 3 5  4 . 2 5  0 . 4 2  0 
B Z  UI 167 161 381 664  918 1152 1 3 9 1  1 5 1 4  1594 1199 
8 3  "I 1128 1313 1162 911 801 103 567 4 8 1  191 3 3 6  
8 4  VI 287  2 5 1  184 177 130 116 lli 8 8  4l 41 
8 1  UI 4 1  %1 41 41 11 4 0  4 1  0 

HEC~l INPUT PAOE I 

LINE ID.. . . . . .I.. . . . . . 2 . .  3 . .  . . . 4 . .  . . . . .i., , , , , , 6 . ,  . . . . . 7 . .  . . . . . a , .  . . . . . 9 . .  . . . .LO 

92 KK 435450 ROUTE 
93 KM Route runoff **om S131 at sun Vallev Parkway Lo Hassayanpa River 

9B KK C450 COMBINE 
99 KM cOmhine flows from 6130, ~ 1 3 5 .  5 4 4 0 ,  and S P W  at  assaya am pa niver 

100 HC 2 

101 KK 8400 BASIN 
102 M Compute runofi from subbarin 400 
103 B* 1 . 5 4 4  
104 LG 0.25 0 . 3 5  4 . 2 0  0.+I 
145 U I  106 106 2 5 2  < 2 9  616 729  819 1050 1206 791 
106 UI 6 6 5  601 5 4 1  493 4 4 0  1 8 5  3 3 9  2 7 6  251 239 
107 UI 212 1 7 4  4 113 116 115  82 81  8 1  52 
108 01 51 13 5 1  19 21 2 0  20 21 20 20 
109 U I  aa 21 zo 20 z o  

110 KK S B 1 0  BilSIN >,> KM cornnure runoff from subbasin 410 

1x8 116 "410 COMBINE 

Subarea: Hasssynmpa, Altcrnativc: 1142 
100-Year 24-Hour 



SUN VATJ.EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

119 KM Combine runoff from 5400 and 8410 
120 XC 

121 KK RE410 STOPAOE 
122 KM PROPOSED DETENTION BASIN 
121 KM ROUTE COMBlNED FLOW AT *PBX 4 THROUGH PROPOSED DETENTION BllSiN 
1 2 4  KM ourlei  assumed a 2 ft pipe 
125 KM STRUCTURE ID:RR410 
126 KM DIMENSIONS: L = 1 2 0 0 f t i  W-600fL. D-sit, SldeiloDe 0 H : I Y i -  3 ,  "01.- 116.7 a c ~  
127 RS I STOR 0 

HEC.1 INPUT PAGE 4 

I i l N E  ID... . . .  1 . . . . . . .  z . . . . . . .  3 .  . . .  4 . . .  5.......6.......".......8.......9...... 10 

131 KX 410415 ROUTE 
132 m PROPOSED CH-EII 
111 KM STRUCTURE T D i S 1 :  RR41010. C4lilO . . 
134 m Slope-(l523.5 - ln32.7) 1 71211.5 
135 RS lo FLOW 1 

136 RC 0.045 0 . 0 4 5  0 . 0 4 1  712850014139 105.0 
17.8 RX 0 . 0  15.0 i s a  * s o  7 5 . 0  7 i . o  7 5 . 0  9 0 . 0  

139 KK 5415 BASIN 

145 KK C415 COMBINE 
196 KM Combine runoff FROM S < 0 0 ,  8410,  i S415 a l  Sun Valley Parkway 
147 HC 

1 4 8  1(K 415420 ROUTE 
1 4 9  KM PROPOSED C M B L  
150 KM Route flow from sun Valley ParXway to Rassayampa River. 
151 KM STRUCTURE IDisI: RRnislO, CIZOlO, C42OZO 
152 KM SlODe-(1412.1 - 1191.21 / 17970.9 
1 5 3  RS 10 FLOW -1 
154 RC 0.041 0.011 0.065 17970.90.013422 210.0 
155 RI 0 . 0  1 5 . 0  11.0 15.0 115.0 155.0 1 5 5 . 0  170.0 
156 RY 105.0 100.0 100.0 100.0 100.0 100.0 100.0 1 0 5 . 0  

157 KK $420  B-IN 
158 KM Compute runoff from subbasln 420 
154 8A 1.767 
160 10 0.35 0.35 4 . 3 0  0 . 4 1  
161 UI 191 427 964 1401 1 7 1 2  1846 1712 1145 1015 7 6 0  
162 UI 582  417 328 242 181 132 lli 47 47 4a 
161 UI 4 1  4 7  0 

ti4 KK C<2U COMBINE 
165 KM Combine flows from 6400,  SP10. 6 4 1 5 .  8420 a t  Hassayampa River 
116 HC 

161 X I  5100 BASIN 
168 KM Compute runoff from iiubbasln 5 0 0  
16'1 BA 1.618 

H E C ~ l  INPUT PaDE 5 

LING ID . . .  1 . . . .  2.......3.......4.......1.......6.......7......8........9..... 10 

176 K RP500 STOPAaE 
177 KM PROPOSED DnTINTlON BASIN 
178 KM ROUTE COMBINED FLOW AT &PBX 5 THROUGH PROPOSED DEI8NTlON BASIN 
179 KM OULleL assumed a 2 fi prpe 
180 X11 STRUCTURE ID:RR500 
181 KM DIMINSIONS: L=130OfLI W=800ff, D=llfL. Sideslope (?X:1Vl- 3, "01.- 2 0 C d a a c  
182 RS 1 STOR 

Subarea: Hassayampa, Alternative: B42 
100-Year 24-Hour 



SUN VAI.I.EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

186 KK 500510 ROUTE 
1 8 1  IVI PROPOSED CHiVINEL 
IS8 KM ROUTE FLOW PROM a500 TO C510 IN NEW C-L 
189 IVI STRUCTURE I D I B I :  C51010, CSIU20, C51010, C51040 
190  iun S l o p e - l l 6 s 6 . 0  1 1 2 4 . 5 )  1 13127.8 
191 RS 8 FLOW I 
192 RC 0 . 0 4 1  0 . 0 4 5  0 . 0 4 1  13127.86.017858 104.5 
193 R X  0.0 11.5 l3.5 13.5 211.5 313.1 311.1 127.0 
111 RY 1 0 4 . 5  100.0 100.0 100.0 100.0 100.0 100.0 104.5 

195 KK S510 B I l S i N  
156 KM Compute runotf from subbasin 110 
197 BA 1.810 
198 IG 4.35 0.15 3 . 9 5  0 . 4 0  
119 UI 232 677 1390 1950 2228 2094 1604 1161 828 
2 0 0  UI 3 3  107 220 160 106 17 $ 8  16 57  

201 KK "510 COMBlNS 
202 KM COM81NE SSOD 'ND SSlO liT SUN YLLLBY PiiRKWllY 
201 EiC 

204  KK 510530 ROUTE 
701 KM PROPOSFD CHANNGL 
206 KM ROUTE FLOW PROM C510 TO "510  IN NEW CHElNNIL 
207  IVI STRUCTURE I D I J I :  RRSIU10, RRS1015, RR51020 
2 0 8  KM Slope-il424.5 1111.1) 1 1 7 8 7 9 . 8  
109 RS LI FLOW 1 
210 RC 0 . 0 4 1  0 . 0 4 1  0 . 0 4 5  17879.80.012993 1 0 4 . 5  
211 R': 0 13.5 13.5 13.1 2 7 3 . 5  211.5 211.5 287.0 
212 RY I O P . ~  100.0 100.0 100.0 100.0 0 100.0 10s.5 

224 KK 5520 BASIN 
225  KM Compute runoff Erom subbanill 5 2 0  
2 2 6  Bil  1 . 4 8 1  
2 2 1  LG 0 . 3 5  0.35 4 . 5 0  0.16 0 
2 2 8  UI 131 2 0 6  510 7 8 0  1013 1195 1281 1241 1061 847 
2 2 9  01 672 111 4 2 0  I30 2 6 2  210 114 135 91 93 
230 UI 5 6  3, ?? 3 2  3 3  32 33  
231 Z Z  

SCHBMRTlC D1i-O- OF STREAM NETWORK 
I N P W  
LINE IVi ROUTlNG ( - - - > I  DIVERSION OR PUMP FLOW 

NO. I .  1 CONNECTOR ( < - - - i  RETURN OF DlVERTEO OR PUMPED FLOW 

Subarea: Hassayampa, Alternative: 042 
100-Ycnr 24-Hour 



SUN VAI.I.EY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

224 S520 

(*") RWOFB ALSO COMPUTED AT THZS LOCITION ," ....................................... 
FLOOD HYDROGRAPH PACWnE IHEC-II . 

JUN 1498 
VERSION 4.1 

. U . S .  iiBIlY CORPS OF ENGINEERS 
" XYDROLOGIC ENGlNEERTNG CBNTER * 

6 0 9  SBCOND STREET 
DAVIS, WIIIFORNI* 95615 

,9161 116-1104 ....................................... 

HYDROLOGY FOR STEP Z ALTERNATIVES FOR SUN M L I i E Y  iiDMP 
- rnSSIIYrnPrl SUB.MIRBII 

P.LI.IEmaTI"E BP2 

AliernaLlve Deacriptron 
 he P Y ~ D O Q ~  of alrernarlve B is LO camure the u~srrean f l o w  at rhr 
aaex usina online detentlon basins. The oresen& oi me detention 
baeins eliminates me downstream anuvral  fan uncertalnries by controlling 
the flow from the apices to m e  ouriall. alrernatrve 84-2 ia based an 
usinq a relatively lamer on-line detenrron basin a t  me avex accomaanied 
by smaller leveed~channel sections in me down fan drrectlbn. It 1s Lhe 
second of three corridor alignments considered as part  ot the mrernatrve 84 
series. 

SUN VALLEY APEA DRAINAGE MRSTER PLAN (SVADMP) FCD 2004C049 
JE FULLER / HYDROLOGY i GEOMORPHOLOGY, INC. 
MODELER: TED LFWM 
FILENME:  A4.BXZ4.DXT 

100-YEIiR 24-HOUR MODEL 
EXISTING CONDlTiONS 
AREA 4 WWEBSHED AREA - 40.1 SO.  MILES 

Subarea: Hassayampa, Alternative: B42 
100-Year 24-Hour 





.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 .

.
.

.
.

.
.

.
.

 
~

~
0
~

~
~

~
~

~
~

~
~

~
 

"
'

.
"

~
~

~
~

~
~

~
~

~
~

 
g

%
-

-
-

-
m

-
.

.
m

-
.

-
-

-
.

-
-

-
m

m
m

m
*

~
 

*
.

.
+

-
 

+ 
- 

m
 

m
w

*
.

,
-

-
m

4
w

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
8

?
 

m
c

"
m

 

!
:
"
 

4
" 
:
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
"

"
~

~
~

~
~

~
~

~
~

~
~

 
~

a
o

~
m

~
o

a
~

~
~

~
~

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
H

9
?

g
6

g
s

2
F

K
z

E
g

z
z

2
2

 
"

'
?

 
*
 

>
 #

 ", 
d

d
.

.
+

 

3
E

E
 

2
"

 
S

G
a

 
~

~
~

~
~

~
~

~
~

~
~

~
~

 
",m

m
 

.
a

~
.

a
O

~
O

"
~

.
a

O
~

~
O

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
*

1
4

Y
'

d
;

;
r

r
r

,
d

N
,

r
d

d
i

n
u

;
i

n
9

 
h

"
 

0
 H

 
m

.
~

$
"

"
"

.
.

.
*

*
 

0
 

d
 

m
 

- 
- 

*
,

,
d

*
*

d
*

m
m

 

Be; 
s
 

0
0
D
D
0
0
0
0
0
0
0
0
0
 

E
B

 
~

~
"

"
~

~
~

~
"

"
~

0
~

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
8 a 

~
~

r
n

~
~

m
~

m
~

~
~

~
~

o
~

~
~

m
m

~
~

~
m

~
 

e
=

2
w

 
A

 
rn 

" 
". 

., 
m
 

0
 

rn 
*
 

d
 

m
 

* 
* 

" 
* 

5 
m

B
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 

3 
N

N
N

N
N

N
N

N
N

N
N

N
~

~
N

N
m

N
N

m
m

m
~

m
 

~
"

~
"

~
~

~
0

0
~

~
~

~
 

"E
" 

.
*

"
-

*
*

*
*

-
-

#
4

4
+

"
d

-
*

d
*

d
 

~
~

~
~

O
~

"
0

~
~

~
~

~
 

.
.

.
.

.
.

.
.

.
.

.
.

.
 

C
I 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
a 

~
N

~
~

~
~

~
~

~
~

~
~

m
m

~
m

d
o

~
m

~
~

~
m

 
Y

1
 

m
^

D
O

O
N

a
~

n
a

N
N

N
N

N
O

m
e

d
w

m
*

m
*

 

E 
B

S
 

,
m

,
,

,
,

,
,

,
,

,
m

-
,

,
,

,
,

,
"

*
*

s
o

 
&

 * 
-

4
4

.
4

 
*
 

d
 

A
 

m
 

m
 

m
 

3 
0

~
~

0
"

"
~

~
O

"
O

"
"

 
o

m
o

-
"

"
a

s
o

"
-

"
"

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
w 

o
~

~
~

~
~

~
~

~
~

~
"

o
m

~
m

~
~

~
~

0
~

0
~

 
0
 

"
"

.
.

.
4

*
 

e
e

e
e

e
e

s
s

e
s

w
 

~
o

~
u

o
m

~
~

u
~

.
a

~
g

s
:

~
s

t
:

~
m

~
~

 
; 

., 
., 

., 
., 

s
g

m
u

 
o

o
~

~
~

~
~

"
a

0
~

0
~

 
~

.
,

~
"

"
~

~
.

3
~

~
~

~
~

 
.

.
.

.
.

.
.

.
.

.
.

.
.

 
n
 

2
 

k
 2

 
e 

e 
2

2
2

2
 

e
 

t- a
 

e
e

e
 

2
 k 

2 
= 

0
 
. 

g 
8 

i 
g 

e 
g

i
s

i
i

e
$

j
e

i
j

z
z

 
<

 23 
5 3 
4 ?? 

m
 

2
4

 
2 z 

+
+

*
+

+
+

*
*

*
*

*
*

*
*

*
*

+
+

+
+

*
*

*
*

+
 



SUN VALI.EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

110530 1 0 5 2 .  13.17 2 7 4 .  161. 6 0 .  5 4 B  

HYDPOGRliPli AT 
S510 1697. 12.50 257. 64 21. 2 . 2 1  

Z COMBINED *T 

C510 1669. 12.50 496 222 81. 7.70 

HYDROGRIP" iiT 
8520 1288. 12.42 174 0 1 .  14. ' 1 . 4 8  

+" NORMIL END OF HEC-1 "' 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

I ..........".... "'~.~.~~~..*.** .......... 0 + 

+ FLOOD HYDROGmPH PXCKaOB (H6C-1) * 
J1M 1998 

YBRSION 4.1 

1 RIM DATE I9APROS TIME 15:11:36 ' 

1 " . S  =MY CORPS OF ENCIrnERS . 
1 XYDROLOGIC ENLilNEBRlNC CENTER - 

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 

,916, 716-1104 

THIS P R O O W  REPLACES ALL PREVIOUS YBRSTONS OF HEC~l KNOWN ilS HECl (JAN 731, HEC1GS. HEClDB, JWD HEClKW 

KINBMATIC WAVE: N E W  FINITE DIFFERENCE FllGORITHM 

H E C ~ l  INPUT PAGE I 

LINE ID . . .  i.......2.......3.......4.......5555555.6..6.6.666......~.......~......10 

ID HYDROLOGY FOR STEP 2 liLTEP-NiiTIYES FOR S W  VALLEY m M P  
I D  - IMSSaYMPa SUB~AREA 
ID iliiTERNElTTVE 8 4 3  
I D  
ID alternative oescraorion 

10 ID relatively larger an~line detention basin er the apex accompanied by smeller 
11 ID leveed channel  secrxons m the dawn fan direcrxon. IT l a  the third of three 
12 ID corrzdor alrgnmenrs considered as pert  of the alrernatlve ~4 serres. 
1, ID 
. . .. 
li 10 SUN M L L B Y  ARFA DWTNAGB MiiSTER PI4N (SVWMPI FCD 2004C049 
16 lo JE FULLER I HYDROLOGY h GEOMORPHOLOGY. INC. 
17 ID MODBLBR: TED LBHMm 
IS ID FILENME:  1146X6.DAT 
1 4  10 
20 ID 1 0 0 ~ Y E A R  6~HOUR MODEL 
ax  ID EX~STZNO CONDTTIONS 
22  ID IIREa 4 WATERSHED AREA = 9 0 . 5  8Q. MILES 
25  ID MODELED ARE& - 7 6 . 8  8Q.  MlLEs 
24 ID 
21 iD GREEN-MPT LOSS METHOD 
26 ID S~GRnPH WIT HYDROCmPHS 
27 ID - M O r n I I N  
28 i n  - D E S E n T I W O E m  
29 ID NORM&-DEPTH C"mmTL ROUTING 

34  ID SOILS DATA FROM FalMC CIS OLTaBaSE IRBCBIYED FROM BCDMC JULY 20051 
3 5  IT 5 1J-99 1200 2000 
36 IN 15 

50 30 2.950 16.0 
51 PC 0.000 0.015 0.020 0.030 0 . 0 4 8  0.063 0 . 0 7 6  0.090 O l O i  0.119 
52 PC 0.115 0.152 0.171 0 . 2 2 2  0.304 0.472 0 . 6 7 0  0 . 7 9 6  0 . 8 6 8  0.912 
51 PC 0 . 9 4 6  0.960 0.971 0 . 9 8 7  1.000 

H E G l  INPUT PACE 2 

Subarea: Hasrayampa, Alternative: 843 
100-Year 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

5 8  XI 8 4 3 0  BASIN 
59 m compute runoff from nubbasin 430 
60 all 0.791 
61 Uj 0.31 0 . 3  4 . 5  0 . 3 5  0 
62 U I  127 5 1 1  918 1163 1116 779 521 349 228 151 
61 U I  100 12 10 10 30 

6P KR 410440  ROUTE 
6 5  KM Route f l o ~ s  from Sun Valley Parkway through S$40.  
6 6  RS 7 FLOW -1 

6 7  RC 0.031 0 , 0 3 5  0 , 0 3 5  11215 0.0128 106.00 
68 XY 0 . 0 0  16.00 32.00 3 8 . 0 0  6 8 . 0 0  74.00 90.00 106.00 
6 9  AY m 6 . 0 0  104.50 I O ~ . O O  l a o o o  ~ o a o o  lo3.00 ~ o a . s a  ia6.00 

70 KK S4IO BllSIN 
71 KM Compute runoff from subbailin 4 4 0  
7 2  BFi 1.068 
71 LD 0 . 3 5  0.31 4 . 2 0  4.43 0 
74 UI 117 4 8 3 8  1167 1323  1221 110 657 1 6 8  3 3 0  
75 UI 240 158 118 9 1  46  3 3  3 31 I4 

7 6  KK C440 COMBINE 
77 KM combine runoft from $440 "itn routed flows irom sun valley parkway 
78 HC 2 

. . .......... 
80 KM Route combined Clove to the Hassayampa River 
81 RS 3 FLOW -1 

8 2  RC 0.031 0 . 0 0 0  0 . 0 1 5  4 1 5 4  0 . 0 1 0 4  
81 RX 0.00 150.00 3 0 0 . 0 0  lOl.00 3 3 3 . 0 0  336.00 4 8 i . 0 0  515.00 
8P RY lO4.00 101.50 101.00 100.00 100.00 101.00 101.50 104.00 

a450 BASIN 
Compute runoff trom subbasin 410 

2.521 
0 . 2  0 . 3 5  4 . 2 5  0 . 4 2  
167 169 381 664 938  1152 1392 1511 1594 1199 

1 5 2 8  1131 1142 9 1 1  BU? 681 167 4 8 1  395  116 

287 2 5 5  18% 177 130 111 lli 8 8  <1 41 

4 1  41 41 4 l  141 10 4 1  

HEC-1 INPUT PaGE 1 

. .  . . . . . . .  1 2.......1.......4..... 5.......6.......7.......8.......9...... 10 

415410 ROUTE 
nonee from at sun valley parkway to ~assayamgi niver 

7 fi ,,"U - 7  

"410  COMBINE 
Combine flows irom 8430, 8431.  S 4 I U .  an* S450 at Hasnayempa River 

8 4 0 0  BASIN 
C ~ l n p u L e  runoft from Rubbaain 100 

1 5 4 <  
0.25 0.35 4.20 0.43 1 
106 106 252 4 2 9  516 729 819 1050 1206 793 

661 601 4 3  4 1 4 0  381 319 2 7 6  214 239 

212 170 144 131 116 116 82 61 81 5 2  

5 1  53  5 1  19 21 20 20 21 2 0 2 0  
2 0  21 20 2 0  2 0  



SUN VAI.I.EY AREA DRAINAGE MASTER PLAN 
Stcp 2 Hydrology 

121 KK C410 COMBINE 
125 KM Conblne runoff from S<OO and 6410 
127 HC 

THROUGH PROPOSED DETENTlON BASIN 

, D-lft, Sideslope l?H:lvl- 3, "0, 

INPUT 

LINE I D  . . . . . . .  1.......2.. . . .  3 . . .  4.......5.......6.......7.. . 8 . . .  4 . . .  I0 

118 KK 410415 ROUTE 
133 KM PROPOSED o+.NNEL 
100 m SIRUCTmE ID(S1: RR41010, C11510 
1 4 1  KM Slope-11511.5 - 1432.7) / 1 1 2 8 . 5  
142 RS 10 FLOW 1 
1 4 1  RC 0 . 0 1 5  0.045 0.041 7128.10014119 105.0 
144 RX 0.0 i s a  1 s . o  i s a  7 5 . 0  7 5 . 0  7 5 . 0  90.0 
145 RY 1oi.o o ,  100.0 100.o 100.0 1oa.o l a o o  105.0 

146 KK 5 4 1 1  B a S I N  
1 4 1  KM Compute runoff from subbasin 4 1 5  
1 4 8  BA 0 . 4 5 1  
149 10 0.31 0.31 3.64 0 . 4 9  
150 UI 92 3 5 6  123 7 2 8  617 381 213 161 101 6 1  
151 UI 4 <  lli 19 19 

152 KK "415 COMBINE 
151 KM Combine runoff FROM S400, 8410. h SPli at Sun Valley Parkway 
154 HC 

116 m FROPOSED C-BL 
157 m Route flow irom Sun Valley Parkway to Hassayampa River. 
158 m STRUCTURE IDiSi: RR41510, C42010, C42020 
159 m SloDe-11412.5 - 1141.31 / 17970.9 
160 PS 10 FLOW -1 
161 RC 0 . 0 5  0.045 0 . 0 4 5  1797090013422 105.0 
165 RX 0 . 0  1 5 . 0  11.0 15.0 155.0 155.0 155.0 170.0 
163 RY 105.0 100.0 100.0 0 . 0  100.0 0 . 0  100.0 101.0 

171 KI C420 COMBINE 
172 KM Combrne flows from SeOU. S<10. 8415,  SL(20 at Hassayampa Rlver 
173 XC 

H E C ~ l  INPUT PAGE 5 

LlNE ID . 1 . . .  2.......?.......4.......5.......6.......7.......8.......9.. . . l o  

L74 KK S 5 0 0  BASIN 
175  KM ComDuLe runoff from subbaain 500 

183 KX RR500 STORAGE 
184 m PROPOSED DETBNTlON BEiSlN 
181 XM ROUTE COMBlNED PLOW AT APEX 5 THROWH PROPOSED DETENTION BISIN 
186 m outlet assumed a z it aiae 
187 XM STRUCTURE ID:AR500 

Subarea: Hassayampa, Alternative: B43 
100-Year 6-Hour 



SUN VALLEY AREA DRAINAGE MASTERPLAN 
Stcp 2 Hydrology 

I88 KM DIMENSIONS: L.IIOOIL, W-BOOif, D-llft, Sideslope I?H:IV)- 3 ,  Yo1.- 2 0 4 . 4  ac 
189 RS 1 STOR 
190 sv 0 . 0  3 8 . 7  78.5 1 ~ 3 . ~  161.3 182.7  2 0 4 . 4  27.6.3 2 4 8 . 5  271.0 

I 
191 $6 0.0 2.0 4 . 0  6 . 0  8 . 0  9.0 10.0 11.0 12.0 13.0 
192 SQ 0 . 0  8 1 . 6  121.0 148.2  171.1 181.1 191.3 2 0 0 . 7  209.6 alo.2 

I 193 KK 100510 ROUTE ................... 
194 m PNuPub&u LHmnaU 

195 m ROUTS FLOW FROM ssoa TO cilo IN NEW c-EL 
196 m STRUCTURE IDIS): C51010, CS1020, C51030 ,  CS104O 
197 XM Slope-11666.0 - 1 8 2 + . 5 )  I 1 1 S 2 ? . B  
198 XS 8 BLOW -1  
199 RC 0 . 0 4 1  0 . 0 1 5  0 . 0 4 5  13127.80.1117858 104.5 
Z O O  
~ ~ ~ 

RX 0 . 0  13.1 13.5 13.5 3 1 1 . 1  311.5 313.1 127.0 ................................... 

I 711 KK 1 1 0 5 2 0  ROUTE ............... 
212 KM PN"P"#b" L8,mm-L 

211 m ROUTS FLOW FROM ~ 5 1 0  TO ~ 5 2 0  IN NFW CHRNNBL 
214 I(M STRUCTURE ID(*) : RRSl025. RR51030 
215 iv.l Slope=(l42l.B lliB.11 I 20814.0 
216 RS 8 FLOW -1 ................. 

. . . . . . .  . . . . . . .  I LINE 10 1 2.......1.......4.......5.....d.............. 1 

218 PX 0 . 0  1 3 , s  11.5 13.5 213.1 213.1 211.5 2 2 7 . 0  
219 BY 104.5 100.0 lOo.0 0 . 0  100.0 100.0 140.0 104.5 

2 2 0  KK 6120 BaSIN 
221 KM Compute runoff from subbasin 5 2 0  

226  "I 54 3 ,  3, ,a Ja a =  

227 KK C520 COMBINE 
2 2 8  m COMBINE FLOWS AT THE I R S B I I M P A  R l Y E R  ilT C520 

2 9  HC 

3 0  XK 8530 BASIN 
31 m Compute runoff from subbasin 5 3 0  

I 4 3 2  nil 2 . 2 2 6  
231 Lo 0.20 0.25 4 . 3 0  0 . 4 1  . . . . . .  i?? 1456 234 U I  l i b  x r r  17< 895  lls9 1471 1624 1704 1 ~ - -  
215 UI ills 954 7 8 1  6 5 1  5x3 417 3.18 as? 227  189 
226 UI 141 120 122 16 4 3  4 3  13 4 3  0 4 3  4 1  
237 UI 4 3  0 0 

...... 
1 L I m  ("1 ROUTING (--->I DIVERSION OR P m P  FLOW 

NO. I .  1 CONNECTOR ( r - - - i  RETURN OF DIVERTED OR PUMPBD FLVW 

ZB a430 

E..h-rna. Unss~ysrnps, Alternative: 843 
-tIlour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

230 6 5 3 0  

I*") RWOFF iiLSO COMPUTED AT THIS LOCATTON ....... ""*.*...'......................*. 
. FLOOD HYDRMiWiPH P&CKAOC IHBC~I) . 

JUN 1998 
VERSION 4 . 1  

U S .  ARMY CORPS OF ENGINEERS + . HYDROLOGIC ENGIWEERING CENTER " 
609 SBUlND STREET 

DAVIS, CALIFORNIA 91616 
14161 756-1104 R W  DATE 19APR06 TIME 11:11:36 . 

HYDROLOGY FOR STEP 2 ASTPRNIITIVES FOR SIM VALLEY ElDMP 
HIISSAYAMPII SUB~FLRXFi 

- EILTERNATIVB 841 

S W  VaLLBY AREA DRhINACE MASTEX P U N  ISVADIDMP) - FCD 2004C049 
JE FULLER / ifiDROLoCY h CEOMORPHOLOGY, TNC. 

Subarea: Hassayampa, Alternative: B43 
100-Year 6-Hour 



SUN VAId.EY AREA DRAINAGE MASTER PlAN 
Step 2 Hydrology 

MODELER: TED LEHMIIN 
FILENAME: A4-816.DAT 

100-YEAR 6-HOW. MODEL 
EXISTING CONDITIONG 
ARE& 4 WATERSHED IIREII = 9 0 . 5  S O .  MlLsS 

MODELED AREA - 76.11 S O .  MlLBS 

OREEN-XMPT LOSS METHOD 
S~GRAPH WIT HYDROCRI+PHS 

>>OWWAIN 
OBSFRTIWUICBLNID 

NORMAL~DEPTH C H m E L  R O W I N G  
1 4 ~ ~  USE DaTA FROM BXAMIN&TION OB SLOPE FROM 10~I.T DTM TO DlSTINGUlSH 

W E Y E L O P E D  DESERT M O E W D  INDRi SLOPES ' 5 1 
WILLSLOPES. S O N O M  DIiSBRT INHSI SLOPES 5 - 10 I 

- DlOlMTElIN TERMIN ImTI SLOPES . 10 % 
SOILS DhTI FRMl FCMIC 01% DRTPIBkSE (RECEIVED FROM FCDXC 3UL.Y 20851 

37 TO OUTPUT CONTROL YaRIABLES 
IPRNT 5 PRINT CONTROL 
ZPLOT 0 PLOT CONTROL 
QSCAl. 0. HYoROORAPH PLOT SCaLIE 

HYDROGMPH TIME 
W I N  
IDnTE 

M I m E S  IN COMPUT*TION XNTERYilli 
STARTING DATB 
STilRTING TIME 
NUMBER OP HYDRODPAPH ORDINATES 
ENDIN0 DATE 
ENDING TIME 

ICENT I9 CENTURY HARK 

CoMPUTFiTlON INTBRML .08 HOURS 
TOTAL TIME BiiSE 166.38 HOURS 

ENGLISH UNITS 
DWLINll(iB &RE& 
DrEClPlTXTlON DEPTH ~~~ 

LENGTH, BLRVATION 
rmw 
sT0mGn "Oi,iME 
SURFACE AREA 
TEMPBRATUR* 

SOUARE MlldS 
INCHES 
FEET 
N B l C  FEET PER SBCONT 
ACRE-FEET 
Z R E S  
DEGREES FIIHRENH61T 

38  JD INDEX STORM NO. 1 
STRN 3.20 PRECIPITATION DEPTH 
TRDA 1 0  TWLNSPOSITION DRIINADE AREA 

4 2  JD lNDEX STORM NO. 2 
STRM 3.18 PRECIPlTATlON DEPTH 
TRDA 5 0  TRANSPOSITION OPAlNliGB ARE& 

13 PI PRECIPITATION PATTERN 
0 0  .O" 0 0  .OO 0 0  . 0 0  0 0  .00 

. o o  a o  . o o  . O U  . o o  0 0  0 0  .OD 

. o o  O D  . on  .oo D O  .00 . 0 0  .oo  

. o o  0 0  .a0  .o, . a 1  . a >  .01 0 3  

."I 0 1  .US . 0 5  0 5  .15 1 5  .li 

. o >  01 .01 .01 .01 .Ol 0 1  . o o  

. o o  00 .00 .00 . o o  .oo . o o  .oo  

P6 JD INDEX STORM NO. 3 
STRM 3.12 PRECIPIT>TION DEPTH 
VEDA 2 . 8 0  TRPNSPOSITION DRAINWB IIREa 

50 JD lNDBI STORM NO. 4 
STEM 2.91 PRECIPITATION DEPTH 
TRDk 16.00 T R ~ S P O S I T I O N  DPAINLGB AREA 

Subsrcn: Hasmyampa, Allernalive: U43 
IOO-Year 6-Hoor 



SUN VAlLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

5 4  JD INDEX STORM NO. 5 
STRM 2 . 5 9  PRECIPITATION DEPTX 
TRD* 90.00 TAPNSPOSITION DPAINL-DB =EX 

0 1  .Ol .Ol ."I .Ol .OI 
.01 .Ol 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

PBAX TTME OF AVEPAGB FLOW POP. MFIXXMUM PERIOD 
OPEPATION STATION PLOW PEeK 

6-HOUR 24-"OUR 72 

EYDROORAP" aT 
6430 1207. 4.17 110. 27. 

*OUTED TO 
430440 1017. 4.50 114. 27. 

HOW- 

'1. 

9. 

2 COMBINED AT 
"440  1581. 4 . 4 2  211. 53. 18. 

ROUTED TO 
4 4 0 4 1 0  1402. 4 . 6 7  213. 5 3 .  18. 

XYDROGPAPH AT 
S-0 0446. 4 . 5 8  2 7 9 .  70. 21.  

"YDROGFaPH aT 
S 4 3 5  822. 4 . 0 8  5 7 .  1 4 .  

ROUTED TO 
4 3 5 4 5 0  4 4 3 .  *.93 17. 14 

3 COMBINED AT 

HYDROGMPH AT 

HYDROGRAPH iiT 

2 COMBINED AT 

ROrnED TO 

ROWED TO 

HYDROCRIPH AT 

Z COMBlNED *T 

ROUTED M 

HIDROGRilPH AT 

2 COMBINED AT 

HYDAOGPAPH AT 

ROUTED TO 

116. 

40, 

24 

66 

61.  

h i .  

15. 

,*. 

73 

5 0 .  

108. 

115.  

109. 

8 M T N  W l M W  TIME OF 
ARB'. STaGE Mi)X STAGE 

Subarea: Hassayampa, Alternative: 843 
100-Year 6-Hour 



SUN VAl.I.EY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

SU~RICA:  Hassayampa, Altcrnativc: 843 
100-Ycar CHour 



SUN V W E Y  AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

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

FLOOD HYDROGRnPH PACIU-CE IHEC-1) 
~ ~ 

VERSlON 4.1 

R W  DATE I9APAOS TIME 15:11:36 ' 

* U S .  ARMY CORPS OF ENOINEBRS . . HYDR4loGlC BNOINEERINO CEWER " 
6 0 9  SECOND STREET 

DhVIS, CALIFORNIX 91615 
,916) 756-1104 ....................................... 

THIS P R O O M  RBPLXCBS as,. PRIVIOUS VERSlONS OF X E C ~ l  m w  As HECl 1J.W 711. HBC1OS. HECIDB, m HBC1I"I. 

THE DEFINITIONS OF VARIABLES - R n M P -  &NC -RTIOR HEiVE CHWGED FROM THOSE USED WITH TXB 1973-STYLE INPUT STRUCTURE ~~ 

THE DBFlNlTlON OP m S K K  ON R M ~ C A R D  WAS CHPNOED WITH REVISIONS D A W D  2 8  SEP 81. TUTS IS THE FORTnW?? VEeSZON 
NEW OPTIONS: D M B R E I K  OUTFLOW SWMBRGENCB , SINGLE EVENT D-GB CXLILNLLTION. DSS:WRITB STAGE BREOUBNCY. 
OSS:REIID TIME SERIES AT DESIRED CALCVLIhTION INTERVAL lOSS mTE:CRBEN AbE M P T  INBILT%B.TION 
KlNBMATlC WAVE: NEW FiNlTE DlFFERENCB ALGORITHM 

. . . . .  LINE 10 . . . . .  1 . . . . . . .  7 .  . . . . . . > . . . . . .  4.......5.. 6.......7.......8.......9...... 10 

ID HYDROLOOY FOR STEP 2 &TEW*TIVES FOR SUN RIMLEY ADMP 
ID - HASSAYMP* SUB~EIREa 

3 I D  - ALTEWIITIVB 813 ,- ." 
ID a1ternacrve Descrigrron 

6 ID  he purpose of mternarive B ie to capture me upstream flow at the  
ID apex using online detention basins. me presence of the detention basins 
ID elimlnaies the domarream alluvial can uncercainrles by ~ o n t r o n i n g  me 

9 ID n o w  from the apices to me ouriali, alternative sn-I re based on using a 
10 ID relarrvely larger o n ~ l r n e  detention basin a t  me apex accompanied by smaller 
11 ID leveed channel sections m the down fan direction. zt is me rnrrd of three 
12 ID corridor alignments consrdered as part  oi the alternative BP ierres. 
13 ID 
14 ID 
15 ID S m  VIIILEY AREA DRrllNAOE MSTER PLWI ISVXDMP) - FCD 2004C019 
16 ID as F ~ L E R  / m ~ n o ~ o a ~  e GEOMORPHOLOGY. INC. 
17 ID MODELER: TED IEHMAN 
18 ID FILENAME: 124-EX2.I.DAT 
14 ID 
20 ID lOO~YEFiR Z G X O U R  MODEL 
21 ID EXISTING CONDITIONS 
22 ID ARIA 4 WFITERSHED -EX - 9 0 . 5  60. MILES 
21 ID MODELED ilREii - 7 6 . 8  SO.  MILES 
24 ID 
25  ID GREBN~nMPT LOSS METXOD 
26 ID S~RRrlPH W I T  HYDROGRrlPHS 
2 7  ID M O m A I N  
28 ID - D B S E R T / w e B m  
29 ID NORMPlr-DEPTH C-L ROOTINO 
3 0  I D  LANE USE DATA FROM EXWINFITION OF SLOPE FROM 10-PT DTM TO DTSTTNGUISH 

HEC-1 INPUT P M B  2 

JE FULLER Pagc 1 of 8 Subarea: Hassayampa, Alternafive: 843 
. -. ......... fi~~~r~~3w3v3@!. inc 100-year 24- our 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

14 I(K 5 4 1 0  BASIN 
5 1  111 Compute runoff from ubbasln 430 
5 2  BX 0.791 
51 La 0.31 0.15 4 . 5  0 . 1 5  
5 4  UI 1 2 7  115 918 1163 1116 7 7 9  121 1 4 9  228 155 
5 1  U I  100 72 30  10 30  0 

56 XI 4 1 0 4 4 0  ROUTE? 
57 w Roule flows from Sun Valley Parkway through 8440. 
5B RS 7 FLOW - 1  
5 9  RC 0.035 0.035 0.035 11256 0.0128 106.00 
60 Rx 0 . 0 0  16.00 0 18.00 6 8 . 0 0  0 9 0 . 0 0  106.00 
61 RY 106.00 104.50 101.00 100.00 100.00 103.00 104.50 106.00 

6 2  611 5440 BASIN 
61  W Compvte runoff from eubbaam 440 

6 8  KK C4dU COMBINE 
69 XM Combilie runoff from S44O with routed ilowa from Sun V i i l l C y  Parkway 
"0 HC 

71 KK 440450  ROUTS 
12 KM ~oute ~oolhinecl flows to the ~aasayarnpa ~ i v e r .  

7 7  KK SISO BXSlN 
" a  m camnu~e runoff from subbaain $ 5 0  

8 6 C ~ L  INPUT PAGE 3 

LINE ID.. . .  . .  .I.. . .  . .  . i .  . .  . .  3 .  . . . .  .6. . .  . ... 5 , . , . . , .  e . . . . . . .  7 . . . ,  , , 8 . .  . . . 9  . .  1 0  

91 KK 4 3 1 4 1 0  ROUTB 
92 w noUte from S G ~  at sun v a n e y  parkway LO ~asseyampa ~ i v e r  
91 RS I0 BLOW -1 

94 RC 0.015 0.035 0 . 0 4 5  la781 O O i 1 9  0.00 

95 RX 0 . 0 0  40.00 120.00 126.00 116.00 152.00 232.00 2 7 2 . 0 0  
g6 RY loi.oo 1oi.00 1oz.00 lao.oa ~ o a . o a  l o z o o  103.00 105.00 

97 KR C410  COMBINE 
48 ~n c&ine <lows irm ~ 4 3 s ~  ~ 4 1 5 .  ~ 4 4 0 ,  and 5450 at ~araayanna ~ i v e r  
19 HC 

I00 KK S4OO BilSIN 
101 KM Cornpure runoff trom subbasin 400 

JE FULLER 
n l D P U j i '  3 C(Yi*P?;>IXI P: . .- 
p- 

Subnrca: Hnsr~yampn, Alternative: U43 
100-Year 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Stcp 2 Hydrology 

120 KK RR410 STORIlGE 
121 ISI PROPOSED DETENTION BASIN 
122 KM ROUTE COMBINED FLOW h'I 4 THROUOH PROPOSED DETENTION BASIN 
121 KM outlet assumed a 2 ft pipe 
1 2 4  KM STRUCTURE IO:RR410 
121 KM DIMENSlONS: I = 1 2 O O f i ,  W-SOOlL. D-91L. Sideslone ,?H:IYI- 3 .  Val.= 116.7 a c ~  

"lC~l INPUT Pam 4 

LINE ID . . .  1 . . .  2.......1.......4.......5.......6........8.......8.......9...... 10 

130 KK 410*15 ROUTE 
111 KM PROPOSED C-EL 
132 KM STRUCTURE ID(S1: RR4IOI0, C41510 
113 KM Slope-11133.1 1$32.71 1 7 1 2 8 . 5  
134 RS 10 FLOW 1 
131 RC 0 . 0 4 1  0.041 0 . 0 4 5  712850014139 105.0 
136 R I  0.0 11.0 11.0 1 5 . 0  7 5 . 0  7 5 . 0  75.0 90.0 
137 RY 105.0 100.0 100.0 l0O.O lO0.0 0 . 0  0 . 0  105.0 

118 XK S 4 1 1  BASIN 
139 VA Compute runoff from subbasin $15 
1 4 0  Bii 0.411 
1 4 1  LO 0 .  0 . 5  1 . 6 0 . 4 9  
1 4 2  U I  42 356 621 1 2 8  611 389  213 161 101 61 
143 Ui P P  1 8  19 19 0 0 0 

144 KK Ct15 COMBINE 
1 4 5  KM Combine runoff FROM 5400.  SnlO. h $415 a t  Sun valley Parkway 
1 4 s  HC 

147 KK 415420 ROUTE 
1 4 8  KM PROPOSED CKIIIM61 
149 KM ROULe tiow irom Sun valley Parkway to Hassayempa Rlver. 
110 KM STR"CTrn6 ID,#,: RR41510. C47010. "42020 
lil KM Siope=ll432.5 1191.3) / 1 1 4 7 0 . 4  
152 RS 10 FLOW -1 
113 RC 0 . 0 4 1  0 . 0 4 1  0.045 1797090013422 105.0 

1 6 3  KK "420 COMBINB 
16< KM Combine flows fiom S400.  8410,  6 4 1 5 .  S<ZO at Hassayampa River 
161 HC 

Page 3 of 8 Subarea: Hassayampa, Alternative: B43 
100-Year 24-Hour 



SUN VALIBY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

IS6 M PROPOSED C H M L  
107 XM ROUTE FLOW FROM a500 TO C510 IN NEW C W E L  
I88 XM STRUCTlBE IDISI: C51010. "51020, CSlOiD, CSLUPO 
189 iul Slope-(1666.0 - 1 9 2 4 . 5 )  / 11527.8 ."" -" =.",., ., 

194 K i i  S510 BASIN 
191 KM Compute runoff from subbasin 110 
196 BA 1.840 
197 LO 0.35 0 . 3 5  3.91 0.40 
198  UI 232 677 1190 1950 2228 2094 1604 1165 828 5 9 9  
199  UI 4 3 3  307 2 2 0  160 106 57 5 8  16 57 

.". ................ 
204 WI PROPOSED C H M L  
205 KM ROUTE FLOW FROM "510 TO C520  IN NEW C W E L  
206 YM STRUCTlTRE IO!al: RRS1025, RRS1030 
207 WI Slope-(IP2l.S il7P.?l / 20814.0 
208 RS B FLOW -1 
20s RC 0 . 0 4 5  0.045 5 . 0 4 4  5081400.011891 104.5 
210 R I  0 .0  11.5 11.5 13.5 211.5 211.5 213.1 2 1 7 . 0  
211 RY 104.1 100.0 0 . 0  100.0 lO0.0 104.0 100.0 104.5 

HBC-1 INPUT P-E 6 

.. . . . . . . .  . . .  . . . . . . .  . . . . . . .  LINE ID 1 2 3 R . . . .  . R . . . . . .  6. 

212 KK S52U BASIN 
213 KN Compute runoff trom subbasin 520 
214 Eil  L O B 1  
215 LG 0.15 0 . 3 5  4 . 5 0  4.36 
216 U I  132 2 0 6  110 780 1063 1196 1281 1241 I061 8 4 7  
217 UI 612 511 4 2 0  110 262 210 159 la5 Pl 91 
218 UI il 3 3  3 3  32 11 32 3 3  

219 KK C 5 2 0  COMBINE 
220 KM COMBING FLOWS AT THE HIISSIYMPh RIVER AT C520 
221 HC 

2 2 2  KK 8530 BASIN 
221 M COrnDltLO runoff from subbasin 5 3 0  

SCHEMilTIC D I A O R M  OF STREAM NBTWORR 
INPUT 

L ("1 ROUTING I - ~ ~ a )  DIVERSION OR PUMP F M W  

NO. !.I COm3ECTC)R 1 ~ ~ ~ ~ 1  RETURN OF DTVBRTED OR PWPED FLOW 

Subarea: Hassayampa, Allersntive: 843  
100-Year 24-Hoar 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

IOU S"0 

2 2 2  S 5 3 0  

('+') RUNOFF aLSO COMPUTED AT THIS LOCATION .......................................... 

XYDROLOGY FOR STEP 2 XLTERNATIYES FOR sm "ALLEY rnMP 
- WISSIIYMPII SUB~AREA 
- EILTBRNhTIVE 843 

. U.S. ARMY CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERTNG CSNTER * 

6 0 9  SECOND STREET 
DAVIS, CALlFORNIII 95616 

,915) 716-1104 ....................................... 

Corridor alignments considered as part of the alternative an series. 

SUN VALLEY &RE& DRIITNkOE MASTER PLkN (SV.4DMPI - FCD 2004C044 
JB FULLiER / HYDROLOGY i GEOMORPHOLOGY, INC. 
MODELER; TED LBHMaN 
FILENAME: II4_EX1I(.DEIT 

100-YEAR 2 4 ~ R O U R  MODEL 
EXISTING CONDITIONS 
ARE9 4 WnTERSHGD XRBEI = 9 0 . 5  SQ. MILES 

MODELED ARE& - 7 6 . 8  SO. MILES 

IE NI&En Pagc 5 of 8 
~~~ ~ "~~~ - !! W W P L  mi - 

Subarea: Hassayantpa, Alternative: 843 
100-Year 24-Hour 





SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

HYDROGRAPH AT 
S410 

ROUTED TO 
4 3 0 4 4 0  

HYDROGREiPH AT 
8 4 4 0  

2 COMBINED EIT 
"440 

RWOFF S U M U R Y  
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SOUARE MILES 

PEAK TIME OF AVEMIGE FLOW FOR MAXIMVM PERIOD 
FLOW PEAK 

+HOUR Z4~HOUR 72~HOUR 

3 COMBINED AT 
C-0 3138. 12.67 536 134 4 5 .  

HYDROGRilPH AT 
a400 1047.  12.50 lB4 1 8 .  1 6 .  

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

XYDROCRAPH AT 

ROUTED TO 

0 
ROUTED TO 

BASIN M E I X T M M  TZME OF 
ARE& STAGB MAX STaGE 

Subarea: Ha~~aynmpa,  Alternative: 843 
100-Year 24-Hour 



SUN VAL1.F.Y AREA DRAINAGE MASTER PIAN 
Step 2 H y d r o l o ~ ~  

HYDROGmPH AT 
5520 1288. 1 2 . 4 2  17.1. 4 1 .  1 4 .  1.4e 

Z COMBINED AT 
" 5 2 0  1260. 1 2 . 4 2  4 0 7 .  200. 7 4 .  6.96 

HYDROORRPH AT 
5 5 3 0  1697. 12.10 217. 6 4 .  21. 2.23 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

.......................................... 
FLOOD HYDXOGNiPH PACKAGE IHEC-11 ' 

Jlnv 1918 
VERSION 4 . 1  

RUNDATE 19APR06 TINE 11:16:18 ' 

x x X X l t X X I I  XXXXX 
X X X  x i X I  
x x x  x 
XXXXXXX XXXX X xxxxx x 
x X X  x 

. U.S. ARMY CORPS OF ENGINEERS " 
* HYDROLOGIC ENGINBERING CENTER + 

6 0 9  SECOND STREET 
DAVIS, CiiLiFORNTEi 95616 

14161 756-1104 

X X X  * X 
h X XOOOO~X XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VBRSTONS OF H E C ~ l  h"lOWN i iS HECl (J"N 731, HEClCS, HBC1DB. .WZ HECIKW. 

THE DeFTNTTIONS OF M R I M L E S  -RTIMP- .WZ -RTlOR- M V E  C W G B D  FROM THOSE US6D WITX THE 1973~STYLE INPUT STRUCTURE. 
TXB DEFlNlTlON OF -IIMSKK ON R M ~ C A X D  WaS CH"NCED WITH REVISIONS DATED 7 8  SEP 81. THIS IS THE FORT-77 VERSION 
NEW OPTIONS: DElMBRBEiK OUTrbOW SUBMBRCBNCB . SINGLE EVENT D M O Z  CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:REEID TIME SERIES AT DESIRED CnlClTLITlON INTERVAL LOSS mTE:DREBN PAL? MSIPT INFlLTPliiTION 
KINEMLTIC WIIVE: NEW FINITE DIFFBRBNCE aLGORITHM 

HEC-1 INPUT P M E  1 

LINE ID.. . . . .  I . . .  . . .  a , . .  ....1....... 4 . . . . . . .  5.......6.......7.......8.......9...... 10 

ID "YDROLOCY FOR STEP 2 rnTERNATI"6S FOR SUN VrnLBY ADMP 
ID - "ASSAYMPA s w - A R E A  
ID ALTERNATIVE C - COnOreLe cnameis, sediment basins on,> 
ID except for offline basin at Sun "alley Parkway 
ID 
ID alternative oescrrptlon 
ID ~lternarive c is baaed on the concept of an excavated concreie~lined 
ID channel from m e  apex to the outtall, without provldrng any detention 
ID basin is at  the aoex. TO address sedimentation associated with the 

. . . . . . . . .  - .  . . . .  ' I .  ...... . y : -  . I :., . '.., J " 4  
- , - I . ,  ? ,  . A  <.., - , . I 1 . ., . . : . . . L C . . . .  , 
. . , . .  , , . I  

. . .. 
l i  ID SUN VALLEY aREh DmZIITNEIGE MASTER PLiW ISVFIDMPI FCD ZDOIC049 
16 ID JE FlTLLBR / HYDROLOGY i GEOMORPHOLOGY, INC. 
17 ID MODELER: TED LBifll"N 
18 ID FILENIIMB: 114_EX6DAT 
19 ID 
2 0  ID 100-YEAR 6-HOUR MODEL 
21 ID EXISTING CoNDlrloNS 
2 2  ID AREA 4 WATERSHED AREA - 9 0  5 SO.  MlLES 
2 2  ID MODBLED ARBA - 7 6 . 8  SO. MILES 
24 ID 
2 5  ID GREEN-MPT LOSS METHW 
26 I D  S-CmPH WIT HYOPWRrlPHS 
27 ID M O m I I N  
2 8  i n  DESEnT/mNIEL.WZ 
21 ID NORMAL~DEPTH C E a m a L  ROUTING 
30  ID LiWO USB DiiTEi FROM EXWINATION OF SLOPE FROM 10~FI. DTM TO DISTINGUISH 
31 ID UNDBVBLOPED DESERT R W G E W  (NDP.1 - SLOPES r 5 b 
32 ID HILLSLOPES, SONOREiN DESERT (NH.91 SLOPES i - 10 t 
31 ID MOUNTAIN TBRRrlIN lNMTl - SLOPES . 10 % 
34  ID SOILS DATa FROM FCDMC GTS DATL-BASE (RECEIVED FROM FCDMC iULY 20051  
31 IT 5 1J-99 > Z O O  Z O O 0  
16 IN 15 
37 10 

.DI&GRIUI 

3 8  JD 3.196 0.1000 
3 1  PC 0.000 0.008 0.016 0.021 0 . 0 3 3  0.041 0.050 0 . 0 5 8  0 . 0 6 6  0.074 
40 PC 0 . 0 8 7  0 . 0 4 9  0.118 0.118 0.215 0.377 0.814 0.911 0.911 O I S U  
41 PC 0.962 0.972 0.983 0.941 1.000 
42 JO 3.181 0.5000 
4 3  PC 0 . 0 0 0  0 . 0 0 8  0.016 0 .021  0.013 0 . 0 4 1  0 . 0 5 0  0 . 0 5 8  0 . 0 6 6  0 . 0 7 4  
44 PC 0 . 0 8 7  0 . 0 9 9  0.118 0.138 0.216 0.117 0 . 8 3 4  0.911 0.911 0.950 
4 5  PC 0 . 9 5 2  0.972 0.983 0.991 1.000 
4 6  JD 3.120 2.8 
4 7  PC 0 . 0 0 0  0 . 0 0 9  0.016 0.025 0 . 0 3 <  0 . 0 4 2  0.051 0 . 0 5 9  0.068 0.077 
4 8  PC 0 . 0 8 8  0 . 0  0.121 0 . 1 6 4 0 . 2 5 1  0 .  0 . 6 9 4  0.836 0.900 0.938 
49 PC 0.910 0.963 0 . 9 1 1  0 . 9 8 8  1.000 
50 JD 2.910 16.0 
5 1  PC 0 . 0 0 0  O O l i  0.020 0.030 0 . 0 4 8  0.061 0.076 0.090 O l O i  O l l l  
52 PC 0.135 0.152 O l i i  0.222 "304 0 . 4 7 2  4.670 0.796 0 . 8 6 8  0.911 
5 1  PC 0 . 9 < 6  0.460 0 . 9 7  0.987 1.000 

HEC-I INPUT PAGE a 

Subarea: Hassayampa, Alternative: C 
100-Year 6-Hour 

-- 



SUN v.u.1.m AREA DRAINAGE MASTER PLAN 
Sfcp 2 Hydrology 

. . . . . .  . . . . . . .  . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . .  . . .  . . . . .  LINE ID i 2 3 A,.. 5 6 . , ,  7 8 9 10 

KI $400 UASIN 
i(M C o m p a ~ e  runoti from subbasln 400 

KK C<10 COMBINE 
KM Combine runoif from 8400 and a110 
HC 

it* 410411 ROUTE 
KM PROPOSED C W B L  
KM STRUCTURB I D I S ) :  RRllOlO, C41510 
KM Slope-(1133.5 1432.71 / 7128.5 
RS 10 FLOW 1 
RC 2 0.02 0 . 0 2  7128.50014139 100.0 
RX 0 . 0  12.0 i 7 . 0  63.0 lO3.0 109.0 164.0 166.0 
RY 104.0 l o o a  ioo.0 18 a 98.0 loo.0 lo0.o 104.0 

HEC-1 INPUT PiiCS 3 

. . . .  LINE ID. . . .  1 .  . . . .  ..2.. . . . .  . 1 .  . . .  4 . .  . 5 . .  . . .  6 . .  7... . .  . 8 .  . . .  4 . .  1 0  

9 2  KK C415R COMBINE 
93 IVI comblne rullait FROM seoo. S ~ I O .  a at oun valley Parkway 
9 4  "C 

KK 104415 ROUTE 
*I PROPOSSD C W E L  
iVI ROlPPE n o w  mon SiOO TO Cali IN New -EL 
KI$ STRUCTURE ID(61: C51010. CIlOZO, CS1060  
KM Slope-(3666.0 - 1454.21 / 123792 
RS 8 FLOW 1 
RC 0.02 0.02 0 . 0 2  12379.2 0 . 0 l i l l  104.0 
RX 0 . 0  1Z.U 9 1 . 0  5 .  88.0 9 4 . 0  
RY 104.0 100.0 100.0 98.0 9 8 . 0  100.0 

Lrbnren: Hassayampa, Altcrnntivc: C 
100-Year 6-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

122 K C415 COMBINE 
123 KM COMBINE ALL PLOW i iT SUN VALLEY PARXWAY AT C 4 1 1  
1 2 4  HC 

1 2 5  KK DIlS DIVERT 
126 KM PROPOSED BASIN AT EXISTING CULVERT AT SUN VALLEY PIIRXWAY AT STA. 512t61 
127 m STRUCTUriE 10:0415 
128 KM DIMENSIONS: I-12OOft. W - ? B O I L ,  D=llfL, SldeSlope l?X:lVl= 3 ,  "01.- 184.5 ac 
1 2 9  OT Dl150 
130 DT 0.0 200.0 4 0 0 . 0  6 0 0 . 0  8 0 0 . 0  iOU0.0 1231.0 1400.0 2000.0 3000.0 
131 DI 4 0 0 0 . 0  0 . 0  
132 aa 0.0 0.0 0.0 0.0 0.0 0 . 0  0.0 1 6 l . a  7 s s . o ~ i s s . o  
1 3 3  DO 2 7 6 9 . 0  0.0 

HEC-1 INPUT PAGE 4 

LINE ID . . . . . . .  I . . . .  z . . . . . . . ) . . .  4.......5.......6.......7.......8.......9...... 10 . . . .  

114 KK 411420 ROUTE 
135 KM PROPOSED C-EL 
116 m ~~~r~ flow from sun valley parkway to ~assayemsa ~ l v e r .  
137 KM STRVCTURE IDIS): RR41510, C42010,  "42030 
138 KM S1Dne-ll412.5 - 1191.3) / 1 7 9 7 0 . 9  
139 RS 10 FLOW 1 
140 RC 0.02 0.02 0 . 0 2  17970.90013422 1 0 4 . 5  
141 RX 0.0 13.5 4 8 . 5  5 a . 5  74.5 81.1 120.5 131.0 
1 4 2  RY 104.5 lO0.O 100.0 9 8 . 0  9 . 0  100.0 100.0 104.5 

143 KK 5470 BASIN 
144 KM Compute runoff from nubbarin 420 
1<5 BA 1.767 
146 LG 0.31 4.11 "30 0.41 
147 UI 193 427 964 1407  1712 1846 1712 1346 1015 160 
148 UI 182 417 128 242 183 132 115 47 " 4 a  
149 UI  4 7  <7 0 0 0 0 

110 XK C-2 CCoMBIW 
lil KM Combine flows from 5 4 0 0 ,  8410. 8415, 8420 
152 KM m $500 - S510 at HaSSaVainDa River 

154 KK 6430 BASIN 
155 KM Compute runoff from subbhsln 430 
156 BEi 0.795 
I S 1  LG 0.35 0.35 4 . 5 1  0 . 3 5  
158 UI 127 115 918 1163 1116 7 7 9  121 3 4 9  228 153 
159 UI 0 0  7 2  30  30 30  

160 i(K 430440 ROUTE 
1 6 1  KM m u t e  flows from sun "alley parkway rilrough ~444. 
,<- = e  * ,nw ~, 

166 xi( 5 4 4 0  BASIN 
167 KM Compute runoff from subbasin 440 
168 BA 1.068 
169 LO "35 0 . 3 5  4 . 2 0  0.43 
170 UI 137 "1 483 8116 71323 1221 110 617 <68 330  
171 "I 240 1158 118 4 5  4 6  31 31 3Z 1 4  

HEC.1 INPUT PAGE 5 

LrNB ID . . . .  1 . . . . . . .  2.......3..... ....".....>.. 6 . . . . . . .  7. . . . . . .  8.......9...... 10 

172 RK C440 COMBINE 
173 KM Combine runoff from S44O with rouLed flows from Sun Valley Parkway 
174 HC 

171 KK 4P0.150 ROUTE 
176 KM R O U ~ ~  combined flows to me xiissayampa niver.  
177 RS I FLOW -1 
178 RC 0.035 0.040 0.031 4114 0.OIOP 

LSl KK ,3450 BASIN 
182 KM Compute runoff from subbasin 450 
LS? Bii 2.521 
184 LO 0.23 0.35 4 . 2  0.$2 

Subarea: Hassayampa, Alternative: C 
100-Year 6-Hour 



SUN VAW.EY AREA DRAINAGE MASTER I'IAN 
Step 2 Hydtology 

189 KK S 4 3 1  BASIN 
190 rn Compute runoff from subbasin 411 
191 BI 0.391 
142 LO 0.35 0.35 4 .  0.37 
193 UI 110 501 771 586 414 221 114 7 5  4 2  20 
194 UI 2 0  

191 KK 4 3 5 P S U  ROUTE 
196 KM Route rnnoii iron SIX5 a t  Sun Valley Parkway to Haeeayarnpil River 
197 RS 10 FLOW -1 
148 RC 0 . 0 4 5  0 . 0 1 1  0 . 0 4 1  is781 O.Oil9 0.00 
149 RI 0.00 40.00 120.00 l26.00 146.00 152.00 232.00 2 7 2 . 0 0  
2 0 0  RY 101.00 101.00 102.00 100.00 100.00 102.40 101.00 105.00 

201 KX " 4 5 0  CONBlNB 
202 KM combine flows from 84311, 5 4 3 1 ,  S R I O ,  and ~ 1 %  a t  xaaeayawa niver 
201 RC 

209  xi( S 5 2 0  BASIN 
2 0 5  KM Compute runoff from subbasin 120 
204  Bii 1.481 
2 0 7  LG 0.15 0.35 4 . 5 0  0 . 3 6  4 
208 "I 1 2 3  206 514 784 1043 1145 12B5 1241 1051 847 
2 4 9  U I  6 7 2  ill 4 2 0  5 3 0  6 2  210 119 135 91 0 3  
210 UI 1 4  31 35  12 3 3  32 31 

" = G I  INPUT PAGE 6 

LINE 10. . . . . . .  1.......2.......3.......1.......5.......6.......7. . . . . . .  B.......9......10 

211  X S 5 3 0  BASIN 
212 XM Compute runoff from subbaain 510 
2 7  7 ma 7 ,"< 

SCHEMATIC OIh0RL-M OF STRBFiM NBTWORK 
INPUT 
LINE ("1 ROUTING l - - ~ , l  DTVIRSlON 0" PUMP FLOW 

NO. I . )  CONNECTOR I . - - - )  RIITmN OF DIVBRTED OR PUMPBD FLOW 

58 e400 

S t t b ~ r e ~ :  Hasmyampa, Altcrnntive: C 
100-Ycnr 6-Hoar 



SUN VALLEY AREA DRAINAGE MASTER PIAN 
Stcp 2 Hydrology 

(""-1 RWOFF ALSO COMPUTED iT THIS LOCATION .............. "........*.*............... 
f FLWD HYDROGRAPH PACmOE IHEC-11 

Jmr 1998 
VERSION 4.1 

RUN DATITE 19APR06 TIM6 11:16:18 ' 

HYDROLOGY FOR STEP 2 &LTERNATI"BS FOR smr "ALLBY PUMP 
- RASSFIYFIMPEI SUB~ARE* 

F~LTERNATTVE c c~ncrere channels. sediment hasins only 
except for offline basin at sun "alley Parkway 

. U S .  -MY CORPS OF ENGlNBERS . HYDROLOOlC M I N E E R I N G  CBNIER 
609 SECOND STREET 

DAVIS, CALIFORNIA 91611 
(9161 756-1104 

SUN VALLEY AREA DRiilNALlE MASTER P I S N  ISYADMPl - FCD 2004C044 
JE FULLER / HYDROLUCY 6. CEOMORPHOLOOY. INC. 
MODELER: TSD LBHMElN 
FILENMB: EIS.EX6.DAT 

IOO~YEAR 6~HOUA MODEL 
EXISTING CONDITIONS 
ElRBil WilTBRSHBD AREA - 9 0 . 5  SO. MILES 

MODELED AREA = 7 6 . 8  S V .  MILES 

GREEN~AMPT LOSS METHOD 
S-GRAPH UNJT HYDROGRiiPHS 

- M O W A I N  
- D E S B R T / m a E L m  

NORMhL-DBPTH C W E L  ROUTING 
14NO USE DATA PROM B m I N A T l o N  OF SLOPE FROM 1 0 - F T  ma TO DlSTlNOUlSH 

rnBVELOPBD DBSBRT W G E m  INDRl - SLOPBS < 5 t 
HILLSLOPBS. S O N O W  DESERT INHSI - SLOPES 5 - 10 I 

- MOUNTAIN TERRAIN INMT, - SLOPES . 10 % 
SOILS D&TA FROM FCDMC GIS DaTIIBASB (RECEIVED FROM FCDMC JULY 20051 

17 I0 OUTPUT CONTROL VkRIaBLBS 
IPANT 5 PRIPSI. CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDRODRAPH PLOT S C a E  

IT HYDPIOGk2.PH TIME OiiT.4 
lMIN 5 MINUTPIES IN COMPUTATION TNTBRML. 

lOEiTB l X M 4 9  STXRTIND DATE 
TTIME 1200 STARTING TIME 

Subarea: Hassayampa, Alternative: C 
100-Year 6-Hour 



SUN VAI.I.EY AREA DRAINAGE MASTER PLAN 
Step 2 t lydrolo~y 

NO 7000 NUMBER OF HYOROCRAPH ORDINiiTBS 
NDOITE BilM99 ENDING DATE 
NDTIME 1011 W I N G  TIME 
ICENT 19 CENTURY N R 6  

COMPUTATION INTBRV- . 0 8  HOUAS 
TOTAL TlME B M E  1 6 6 . 5 8  HOURS 

BN(i lISH WITS 
DMINAGE ilXEii SOUARE MILES 
PREClPlTATTON DEPTH INCHES 
LLNOTH, BLBVaTION FEET 
FLOW CUBIC FEET PER SECOND 
STOXaGB VOLUME ACRE-FEBT 
SURFACE ARB& ACRES 
TEMPERATURE OnGR6CS FXHRENHEXT 

18 JD XNDEX STORM NO. 1 
STEM 5 . 2 0  PRBCTPTTATION DEPTH 
T R M  1 0  TRMSWSITION DAilINEiGE AREA 

39 PI PRECIPITATION PaTTEXN 

4 1  JD INDEX STORM NO. 2 
STRM 3 1 8  PRCCIPITATTON DEPTH 
TRDii 5 0  TRiVlSPOSITiON DRAINAGE AREA 

4 3  P I  PREClPlTATloN PATTERN 
. oo  .oo  .oo  . 0 0  .oo  . 0 0  0 0  
. oo  . o o  0 0  0 0  . 0 0  .oo .00 

4 6  JD INDEX STORM NO. 3 
STRM 3 1 2  PRECIPITATION DEPTH 
TRDR 2.84 TRMSPOSITION DRAINIIDE a=EA 

4 "  PI P~ECIPITATION PATTERN 

50 JD INDEX STORM NO. 4 
STRM 2 . 9 5  PRECIPITATION DEPTH 
TROX 16.00 TR&NSPOGITION DRAINilGE AREA 

54 JD INDFI STORM NO. 5 
STRM 2.54 PRECIPITATION DEPTH 
TRDA 90.00 TRiVl8POBITION DRAINAGG -Ell 

.01 0 1  

RrnOFP SUMM&RY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, IYIEA IN SQUARE MILES 

PEAK TXMB OF AVEPjiOE FLOW M R  MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-"OUR 24.HO"R ?Z~HOUR 

BL-SIN MAXIMUM TIME OF 
AREA ST-E MAX STAGE 





SUN VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

.......................................... 
. FLOOD HYDRWRltPH PACKAGE IHEC.11 . 

JUN 1998 
VERGlON 4.1 

RUN DkTE 19iiPP.06 TIME >5:16:10 ' 

f HYDROLWlC ENOXNEERING C E M E R  * 
609 SECOND STREET 

DLVIS, CALIFORNIA 91616 
19161 156~1104 

X X X  X X Y X  
X x x  P I 
X X X X U I  XXXX I XXXXX X 
x x x  x x 
X I X  x x i 
2 X YXYXYXX XYYYY XXX 

THIS P R O O W  R E P U C E 8  ALL PRhYTOUS YIRGIONS OF HEC-I KNOWN AS HICl 1 J m  731, HEClGS, HBCIDB. NID HEClKW 

KINBMIITIC WAVE NEW FINITE DIFFERENCE IILCORITHI4 

H E C ~ l  INPUT PAGE 1 

LlNB 10 . . . . . . .  1.......2....... I . . . . . . I  I . . . . . . .  5.......6....... 7 . . . . . . .  S . . . . . . .  9 . . . . . .  10 

ID HYOROLWY FOR STEP 1 &LTERN*TIVES FOR SUN VALLEY AOMP 
ID - HASSaYAMPA SW~IIREII 
ID ALTEPAJATIVE C Concrete mannela,  sediment basins only 
ID except for offline basin at  sun Valley Parkway 
ID 

nlternat~ue Desoriprion 
111terna~1ve c IR baaed on the concept of an excavated concrete-lined 
channel from the apex ro the outfall, w i ~ l ~ o u t  providing any detention 
basin is at the  apex. TO address sedimentallon asso~iated with the 
alluvial fan systems. sedimentation basins are provided throughout the 
system. TIE excavated concrete channels are complemented with a 120~iuot 
wide adjacent riparian preaervarion corridor. 

-- 

ID 
ID SUN VALLEY ilREA D-INLGE VASTER PLAN fSV3BMPI - FCD 2004C019  
ID JE F n L E R  / HYDROMOY P OBOMORPHOLOOY, TNC. 
ID MODELER: TED LEHMW 
10 FILENAME: 114.EXZ4.DEIT 
ID 
ID 100-YEAR 24-HOUR NODEL 
ID BXISTTNG CONDITIONS 
10 AREA 4 WATCRSHBD ARE& - 3 0 . 5  SQ. MILES 
ID MODBLBD -Eli - 7 6 . 8  SO. MllES 
ID 
TD GREEN-AMPT LOSS METHOD 
ID S~GREiPH UNIT HYDRm-PHS 
TD M O W A I N  
l o  - oEsenTinaxoEmm 
TD NORMAL~DEPTH CHlUYNBL ROUTING 
ID LANO USE DATA man EMINATION OF SLOPE FROM 10-m DTM TO D~STINGU~SH 
ID - WMDEYELOPBD DESERT W O E L I V I D  INDRI - SLOPES < 5 1 
ID - HILLSLOPEG, SONORAN DESERT fNHS1 SLOPES 5 - 10 I 
ID - M O W A I N  TERRIIIN 1mTI SLOPES > 10 \ 
ID SOIliS DhTA FROM FCDMC GIS DATiiBliSE <RECEIVED FAOM FCDMC JULY 20051 
IT 5 >JAN99 > Z O O  Z O O 0  
IN 15 
I0 5 
'DIIIORIIM 

H E C ~ i  INPUT PACE 2 

. . . . . .  . . . . . .  LIME ID .......I....... 2 . . . . . . . , . . . . . . .  4 . .  . . . . . $ . . . . . . .  $ . . . . . . . " . . . . . . .& .  9 10 

Subarea: Hassayampa, Allernalive: C 
100-Veer 24-Hour 



S U N  VALLEY AREA DRAINAGE MASTER PIAN 
Step 2 Hydrology 

KR 5400 BEiSiN 
KM Compute runoff from rubbasin 400 
BA 1.544 

S410 BASIN 
COnlpuLe runoff iron subbasin 410 

71 KM PROPOSED -EL 
"2 KM STRUCTURE 1014,; RRI1010. "41510 
73 KM S1ope-,15?1.5 - 1412.7) / 7128.5 
,a RS 10 FLOW -1 

84 KK C415R COMBINE 
8 5  KM Combine runoff FROM SnOO. S410, sl S4iS at Sun Valley Parbay 
86  HC 

87  KK 6 5 0 0  BASIN 
8 8  KM Compute runaft from subiliisln 5 0 0  
a 9  Bh 3 . 6 3 8  
90 LG 0 . 2 5  0.35 3.92 0 . 4 1  
41 UI 184 185 184  515  713 935 1141 1294 1413 1181 
9 2  UI 1 4 6 8  2186 1462 1252 1119 1051 974 407 837 764 
93 "1 716 6 2 9  5 6 0  487 4 5 6  411 408 187 311 297 
94 UI 2 3 1  239 212 201 204 146 142 1 4 1  141 94 
91 "1 91 40 90 92 90 51 3 5  36  31 36  

96 KK 5004415 ROUTE 
97 KM PROPOSED CHilMIEL 
48 KM ROUTE FLOW FROM S5OO TO "415 IN NEW C W E L  
49 KM 6TRUCTW.E I D ( B ! :  CS1010. CS1020. C51060 

loo KM ~1ope-(1666.0 1118.2! 1 12179.2 
101 RS 8 FLOW I 

105 KK S510 BASIN 
106 KM Compute runoff from subbasrn 510 
I"" B* 1.840 

114 KK "415 COMBINE 
lli KM COMBINE EiLL FLOW AT SUN VALLEY PABmAY AT C41i 
116 HC 

117 KK 0415 DIVGRT 
118 KM PROPOSED BaSIN iiT EXISTING CUTVBRT AT .TUX V m L E Y  PaRKWAY *T ST*. 512*67 

Subarea: Hassayampa, Alternative: C 
LOO-Year 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

1 1 9  KM STRUCTURB ID:D<li 
120 KM DIMENSTONS: L-1200fl, W-lsOil, I ) - I L I L ,  SideSlope I?H:LVI- 3 ,  V u l =  189.5  a0 
121 DT DPlSD 
122 "1 o n  500.0 4 0 0 . 0  6 0 0 . 0  8 0 0 . 0  1000.0 1231.0 1400.0 2 0 0 0 . 0  3 0 0 0 . 0  

H B C ~ l  lNPUT PAGE 4 

. . . . .  . . . . . .  . . . . . . .  . . . . . .  LlNE 10 1. 2 . . .  ...i......P....... 5 . .  6 .  7.......8.......9...... 10 

126 KK 115120 ROUTE 
127 KM PROPOSED CHRNNEL 
128 KM xoUte iloW tiom sun v a n e y  parkway to ~aeeayaapa ~zuer. 
129 KM STRUCTURE 10(81: RR41510, C42010, C42020 
I30 XM Slope-(1412.5 - 1191.11 1 17970.4 
131 RS 10 FLOW -1 
132 RC 0.02 0 . 0 2  0 . 0 2  17970.90.0%l422 104.5 
113 Rx 0.0 l 3 . 5  4 8 . 5  1 1 . 5  7 9 . 5  8 5 . 5  120.5 1 3 4 . 0  
134 RY 104.5 0 100.0 $ 8 . 0  98.0 100.0 IOU.0 1 0 4 . 1  

131 KK 8420 Bl lS lN  
136 KM Compute runoff  from nubbanrn 4 2 0  

1 4 2  xn Cl2O COMBINE 
1 4 1  KM Combine ilows from S I O O ,  S4IO. S415,  8420 
1 4 4  KM iWO 8500 .4ND 8510 a t  Hasnayampa River 
1 4 5  "C 

112 KK 4 3 0 4 4 0  ROUTE 
113 KM Route flown from Sun Valley Parkway through S4OU. 
1 5 4  RS 7 FLOW 1 
155 RC 0.031 0.031 0 . 0 3 3  13216 0.0128 106.00 
116 RX 0.00 16.00 32.00 3 8 . 0 0  6 8 . 0 0  74.00 90.00 106.00 
117 RY 106.00 1 0 1 . 5 0  101.00 lOO.00 lOO.00 103.00 10<.50  166.00 

158 KK 8 4 4 0  BASIN 
119 KM conpure runoff trom subbaain a40 
160 B& 1.068 
161 IG 0 . 3 5  0.31 4 . 2 0  0.13 
162 UI 137 4 4  8 3 8  1167 1323 I ~ Z I  910 617 468  330 
163 "I 2 4 0  168 llB 9 1  46  31 15 13 1 4  

H E C ~ l  INPUT PAOB 5 

LINE ID . . . . . . .  l . . . . . . .  2.......1.......4.......5.......6.......7.......8.......9...... 10 

164 KK COP0 COMBINE 
165 KM combine runoff tram $140  ~ i t n  routed f l o w s  from eun valley parkway 
166 HC 

167 XI 440450 ROUTE 
168 KM ~oute combined flown to m e  ~asaayanpa River. 
169 RS I FLOW -1 
170 RC 0.035 0.040 0 . 0 3 5  4154 0.0104 
171 R X  0 . 0 0  liO.00 3 0 0 . 0 0  3 0 3 . 0 0  3 3 3 . 0 0  316.00 4 8 6 . 0 0  6 3 6 . 0 0  
172 RY IOP.00 101.50 101.00 100.00 100.0" 101.00 IDl.50 104.00 

173 KK $450 BASlN 
174 NI ComDYte runoff from subbasin 450 

181 KK S115 BASIN 
102 KM Cmpute runoff from subbasin 431 

Subarea: Ha~sayamps, Alternntivc: C 
100-Ycar 24-Hour 



SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydrology 

rNPm 
LlNE 

NO. 

50 

187 KK 131110 ROUT6 
IS8 m4 Route runoff from sn35 ar sun "alley Parkway to Hassayampa River, 

189 RS 10 FLOW 1 
190 RC 0 . 0 4 5  0.035 0.045 18781 Om11 0 . 0 0  
191 Rx 0.00 < 0 . 0 0  120.00 126.00 146.00 152.00 232.00 272.00 
192 RY lOi.00 101.00 102.00 l00.00 lOO.00 102.00 103.00 105.00 

143 KK C45O COMBINE 
199 m combrne flows from 5130. 8435.  S 4 6 0 ,  and S"" 0ar Hassayampa River 
191 HC 3 

116 Xh 8520 BASIN 
197 i(n Com~uLe runoft from eubbabin 520 
19R BA 1.481 ~~~ 

191 10 0.35 0.31 Li.50 0 . 3 6  
200 "I i 3 3  206 110 7 8 0  10i13 1196 1285 1241 1061 8 4 7  
201 UI 672 531 4 2 0  310 262 210 159 131 91 93  
202 UI 54 13 33 32  33 32 13 

H6C~I INPUT PAGE 6 

LINE ID . . . . . . .  1. . . .  2 3.......4.......5.......6.......7.......8.......9...... 10 . . . . . . .  

201 KK 5 5 3 0  BaSIN 
204 m connure runoff from subbasin 510 

SCHEMATIC DIAGRAM OF STRBhM NITWORK 

( V l  ROUTING I - - - > )  DIVERSION OR PUMP BLOW 

I .  I CONMBCTOR kc-- - I RETURN OF DIVERTED OR PLBlPED FLOW 

8400 

Subarea: Hassayampa, Alternative: C 
100-Year 24-Hour 



SUN VALLEY A W A  DRAINAGE MASTI311 PLAN 
Step 2 Hydrology 

(.'*I RWOFF ALSO COMPUTED AT THIS LOCATION .......................................... 
* FLOOD HYDRMilViPH PACK.4GI: (HIC~II . 

JUN 1999 
VERSION 4.l 

' R W  DRTE 19APR06 TIME 15:16:18 . 

..................... 
HEtSSIIYaMPA SUB~ARE* 
~ L T E W I ~ ~ T I V B  c concrete channels, sediment basins onl) 

for o<fline basin a t  sun "alley Parkway 

....................................... - U.5. ARIY CORPS OF ENGINEERS . HYDROLOGIC ENOINEBRINO CENTBR . 
609 SECOND STREET 

DAVIS ,  CIILIFORNIA 95616 
(9161 756~1104 

SUN VALLEY i l R 6 i i  ORaIPIEIDB MASTER PLW ISVEIOMPI FCC 200PCOn9 
JE ~ U L I ~ E R  / HYOROLMiY i GEOMORPHOLOGY, INC. 
MODELER: TED LEHMW 
F I L B N M E :  A4-EY24.DX" 

100-YEaR ZI~HOllR MUDI3L 
EXISTING CONDITIONS 
ARE& 4 WELTERSHED aREb - 9 0 . 5  50. MILES 

MODELED ARB* - 7 6 . 8  SQ. MILES 

GREEN-AMPT 1,088 METHOD 
8-ORAPE2 "NIT ilYLiROGRAPHS 

M O W A I N  
DEsBRT/RAMGZLW 

NORMAL-DEPTH C H m E L  ROUTING 
LANZ USE DATii FROM e%AMIWTION OF SLOPI: FROM l O ~ F T  m M  TO DISTINGUIGH 

- lMDEVELOPEO OESeUT W O E L A N D  (NDRI - SLOPES r i i 
- IIIIILSLOPES, LONUPAW DESERT INHS) SLOPES 5 - I0 I 
- M O W A I N  TERRAIN ( m T 1  SLOPES 2 10 .i 

SOILS DATA FROM FCDMC GIS DaTABASE IRECEIVGD FROM FCDMC JULY 20051 

37 I0 OUTPUT CONTROL VARTADLES 
lPrtNT 5 PRlNT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT S C U E  

IT HYDRMiRXPH TIME DATA 
W I N  5 MINUTS8 IN COMPUTATION INTERVAL 
IDATE 1JRN9P STARTINO DATE 
ITIME 1200 STARTING TIME 

NO 2 0 0 0  NrmsBR OF HYOROGRXPH OROLNATBS 
NDORTE WAX99 ENDING DiiTE 
mTIMB 1035 ENDING TIME 
ICENT 19 CENTURY MARK 

OMPwATIoN INTER"% 0 8  HOURS 
TOTAL TlME BASE 166.58 HOnTRS 

Subarea: H~ss~ynrnpn, Altarnative: C 
100-Year 24-Hour 





SUN VALLEY AREA DRAINAGE MASTER PLAN 
Step 2 Hydtology 

ROUTED TO 
410425 3 4 8 1 .  12.67 

HYDROGRAPH AT 
S4li 6 2 4 .  12.17 

2 COMBINED AT 
CIliR 1131. 12.67 

HYDROORAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED iiT 

2 COMBINED AT 

DIVERSION TO 

"YDROORliPH AT 

ROrnED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROrn60 TO 

HYORrnRaPH AT 

*+' NORHaL END OF H E C - 1  *.' 



-dk. ;. : 
: j  I .  . : .- I ;?  ! . , ,. . . 

Sun 



@ CURRENT DATE: 10-20-2005 
CURRENT TIME: 19:37:34 

FILE DATE: 10-20-2005 
FILE NAME: SVC37464 

FHWA CULVERT ANALYSIS 
. . . . - . . - - - - - . . * - 

SUMMARY OF CULVERT FLOWS (cfs) FILE: SVC37464 

HY-8, VKKSlUN b . 1  

DATE: 10-20-2005 

ELEV (ft) 
62.80 
63.80 
64.39 
64.89 
65.34 
65.78 
65.81 
66.72 
67.28 
67.90 
68.57 
68.49 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
4 RCB 10.00 3.00 ,012 CONVENTIONAL 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

TOTAL 
0.0 

120.0 
240.0 
360.0 
480.0 
600.0 
610.0 
840.0 
960.0 
1080.0 
1200.0 
1179.7 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
62.80 62.17 100.00 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 6.20 5 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVC37464 DATE: 10-20-2005 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
62.80 0.000 0.00 0.00 0.00 
63.80 0.000 120.00 0.00 0.00 
64.39 0.000 240.00 0.00 0.00 
64.89 0.000 360.00 0.00 0.00 
65.34 0.000 480.00 0.00 0.00 
65.78 0.000 600.00 0.00 0.00 
65.81 0.000 610.00 0.00 0.00 
66.72 0.000 840.00 0.00 0.00 
67.28 0.000 960.00 0.00 0.00 
67.90 0.000 1080.00 0.00 0.00 
68.57 -0.003 1200.00 1.08 0.09 

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



CURRENT DATE: 10-20-2005 
CURRENT TIME: 19:37:34 

FILE DATE: 10-20-2005 
FILE NAME: SVC37464 

PERFORMANCE CURVE FOR CULVERT 1 - 4( 10.00 (ft) BY 3.00 (ft)) RCB 

DIS- AEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
( c ~ s )  (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

0.00 62.80 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
120.00 63.80 1.00 1.00 1-S2n 0.50 0.66 0.51 0.87 5.87 3.74 
240.00 64.39 1.59 1.59 1-S2n 0.78 1.04 0.80 1.32 7.50 4.83 
360.00 64.89 2.09 2.09 1-S2n 1.02 1.36 0.96 1.68 9.35 5.60 
480.00 65.34 2.54 2.54 1-S2n 1.23 1.65 1.29 1.99 9.32 6.20 
600.00 65.78 2.98 2.98 1-S2n 1.42 1.92 1.50 2.26 9.97 6.70 
610.00 65.81 3.01 3.01 5-S2n 1.44 1.94 1.52 2.29 10.05 6.74 
840.00 66.72 3.92 3.92 5-S2n 1.78 2.40 1.91 2.76 11.01 7.52 
960.00 67.28 4.48 4.48 5-S2n 1.94 2.62 2.10 2.98 11.42 7.87 
1080.00 67.90 5.10 4.75 4-FFt 2.11 2.84 2.11 3.19 12.81 8.19 
1192.72 68.56 5.76 5.44 4-S2n 2.25 3.00 2.46 3.39 12.12 8.48 

El. inlet face invert 62.80 ft El. outlet invert 62.17 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY * * * * * " * * * * * * * * * A * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 3.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



e CURRENT DATE: 10-20-2005 

CURRENT TIME: 19:37:34 
FILE DATE: 10-20-2005 
FILE NAME: SVC37464 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 35.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.010 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 62.17 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 62.17 ft 

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

FLOW 
(cfs) 
0.00 

120.00 
240.00 
360.00 
480.00 
600.00 
610.00 
840.00 
960.00 
1080.00 
1200.00 

W.S.E. 
(ft) 
62.17 
63.04 
63.49 
63.85 
64.16 
64.43 
64.46 
64.93 
65.15 
65.36 
65.56 

FROUDE 
NUMBER 
0.000 
0.704 
0.741 

DEPTH 
(ft) 
0. 00 
0.87 
1.32 
1.68 
1.99 
2.26 
2.29 
2.76 
2.98 
3.19 
3.39 

VEL. 
(f/s) 
0. 00 
3.74 
4.83 
5.60 
6.20 
6.70 
6.74 
7.52 
7.87 
8.19 
8.48 

SHEAR 
(psf) 
0.00 
0.55 
0.82 
1.05 
1.24 
1.41 
1.43 
1.72 
1.86 
1.99 
2.11 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
80.00 ft 
100.00 ft 
68.49 ft 



CURRENT DATE: 10-21-2005 
CURRENT TIME: 08:11:53 

FILE DATE: 10-21-2005 
FILE NAME: SVP28500 

SUMMARY OF CULVERT F1,OWS (cfs) FILE: SVP28500 DATE: 10-21-2005 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

ELEV (ft) 
8.56 
9.67 
10.32 
10.88 
11.37 
11.79 
12.27 
12.71 
13.17 
13.67 
14.23 
14.08 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

TOTAL 
0.0 

140.0 
280.0 
420.0 
560.0 
688.0 
840.0 
980.0 
1.120.0 
1260.0 
1400.0 
1367.2 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 8.65 3 
0.0 OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
8.56 7.96 135.00 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP28500 DATE: 10-21-2005 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
4 RCB 10.00 4.00 ,012 CONVENTIONAL 

HEAD 
ELEV (ft) 
8.56 
9.67 
10.32 
10.88 
11.37 
11.79 
12.27 

HEAD 
ERROR (ft) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
-0.004 

TOTAL 
FLOW (cfs) 

0.00 
140.00 
280.00 
420.00 
560.00 
688.00 
840.00 
980.00 
1120.00 
1260.00 
1400.00 

FLOW 
ERROR (cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.66 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.12 

<1> TOLERANCE (ft) = 0.010 <2>  TOLERANCE ( 8 )  = 1.000 



0 CURRENT DATE: 10-21-2005 
CURRENT TIME: 08:11:53 

FILE DATE: 10-21-2005 
FILE NAME: SVP28500 

PERFORMANCE CURVE FOR CULVERT 1 - 4( 10.00 ( f t )  BY 4.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

El. inlet face invert 8.56 ft El. outlet invert 7.96 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 0.00 ft 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 4.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-21-2005 
CURRENT TIME: 08:11:53 

FILE DATE: 10-21-2005 
FILE NAME: SVP28500 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 40.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.005 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 7.96 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 7.96 ft 

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

FLOW 
( c f s )  
0.00 

140.00 
280.00 
420.00 
560.00 
688.00 
840.00 
980.00 
1120.00 
1260.00 
1400.00 

W.S.E. 
(ft) 
7.96 
9.05 
9.60 
10.05 
10.43 
10.75 
11.09 
11.39 
11.66 
11.92 
12.17 

FROUDE 
NUMBER 
0.000 
0.515 
0.541 
0.556 
0.565 
0.571 
0.577 
0.581 
0.585 
0.588 
0.590 

DEPTH 
(ft) 
0.00 
1.09 
1.64 
2.09 
2.47 
2.79 
3.13 
3.43 
3.70 
3.96 
4.21 

VEL. 
(f/s) 
0.00 
3.05 
3.94 
4.55 
5.04 
5.41 
5.80 
6.11 
6.38 
6.64 
6.87 

SHEAR 
(psf) 
0.00 
0.34 
0.51 
0.65 
0.77 
0.87 
0.98 
1.07 
1.15 
1.24 
1.31 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 
50.00 ft 
14.08 ft 



CURRENT DATE: 10-21-2005 
CURRENT TIME: 09:48:42 

FILE DATE: 10-21-2005 
FILE NAME: SVP19510 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

~ ~~~ -~ - ~-~ ~ - ~ 

SUMMARY OF CULVERT FLOWS (cfs) 

ELEV (ft) 
33.92 
35.51 
36.46 
37.25 
38.47 
39.59 
39.65 
41.47 
42.21 
42.89 
43.53 
40.05 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
6 RCB 10.00 4.00 ,012 CONVENTIONAL 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

TOTAL 
0.0 

360.0 
720.0 
1080.0 
1440.0 
1800.0 
1820.0 
2520.0 
2880.0 
3240.0 
3600.0 
1924.3 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
33.92 33.44 140.00 

FILE: DATE: 10-21-2005 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 255.75 3 
0.0 480.38 3 
0.0 726.08 3 
0.0 987.04 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP19510 DATE: 10-21-2005 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
33.92 0.000 0.00 0.00 0.00 
35.51 0.000 360.00 0.00 0.00 
36.46 0.000 720.00 0.00 0.00 
37.25 0.000 1080.00 0.00 0.00 
38.47 0.000 1440.00 0.00 0.00 
39.59 0.000 1800.00 0.00 0.00 
39.65 0.000 1820.00 0.00 0.00 
41.47 0.001 2520.00 -0.42 -0.02 
42.21 0.001 2880.00 -0.45 -0.02 
42.89 -0.001 3240.00 0.86 0.03 

0 
43.53 0.003 3600.00 -2.27 -0.06 

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



CURRENT DATE: 10-21-2005 
CURRENT TIME: 09:48:42 

2 

FILE DATE: 10-21-2005 
FILE NAME: SVP19510 

PERFORMANCE CURVE FOR CULVERT 1 - 6 ( 10.00 (ft) BY 4.00 (ft) ) RCB 

DIS- HEAD- INLET OTJTLET 
CHARGE WATER CONTROL CONTROL PLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cf.5) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

El. inlet face invert 33.92 ft El. outlet invert 33.44 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 4.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



0 CURRENT DATE: 10-21-2005 
CURRENT TIME: 09:48:42 

FILE DATE: 10-21-2005 
FILE NAME: SVP19510 

TAILWATER 

* * * * * * *  REGULAR CHANNEL, CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 50.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.004 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 33.44 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 33.44 ft 

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

FLOW 
(cfs) 
0.00 

360.00 
720.00 
1080.00 
1440.00 
1800.00 
1820.00 
2520.00 
2880.00 
3240.00 
3600.00 

W.S.E. 
(ft) 
33.44 
35.23 
36.13 
36.86 
37.48 
38.04 
38.07 
39.02 
39.46 
39.88 
40.28 

FROUDE 
NUMBER 
0.000 
0.495 
0.518 
0.530 
0.537 
0.543 
0.543 
0.551 
0.553 
0.556 
0.558 

DEPTH 
(ft) 
0.00 
1.79 
2.69 
3.42 
4.04 
4.60 
4.63 
5.58 
6.02 
6.44 
6.84 

VEL. 
( f / s )  
0.00 
3.76 
4.82 
5.56 
6.13 
6.61 
6.63 
7.38 
7.71 
8.00 
8.27 

SHEAR 
(psf) 
0.00 
0.45 
0.67 
0.85 
1.01 
1.15 
1.16 
1.39 
1.50 
1.61 
1.71 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 
50.00 ft 
40.05 ft 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 16:06:55 

FILE DATE: 10-24-2005 
FILE NAME: SVP3692 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

C 
U 
L 
v 
NO. 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
58.40 57.70 140.00 

CULVERT SHAPE, MATERIAL, INLET I 
BARRELS 
SI-IAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
6 RCB 10.00 4.00 .012 CONVENTIONAL 

SUMMARY OF CULVERT FLOWS (cfs) FILE: SVP3692 

ELEV (ft) 
58.40 
59.47 
60.10 
60.64 

TOTAL 
0.0 

200.0 
400.0 
600.0 
800.0 
1000.0 
1100.0 
1400.0 
1600.0 
1800.0 
2000.0 
2278.1 

DATE: 10-24-2005 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP3692 DATE: 10-24-2005 

HEAD 
ELEV (ft) 
58.40 
59.47 
60.10 
60.64 
61.12 
61.56 
61.77 
62.40 
62.83 
63.29 
63.78 

HEAD 
ERROR (ft) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

TOTAL 
FLOW (cfs) 

0.00 
200.00 
400.00 
600.00 
800.00 
1000.00 
1100.00 
1400.00 
1600.00 
1800.00 
2000.00 

FLOW 
ERROR (cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- - 

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



0 CURRENT DATE: 10-24-2005 
CURRENT TIME: 16:06:55 

FILE DATE: 10-24-2005 
FILE NAME: SVP3692 

PERFORMANCE CURVE FOR CULVERT 1 - 6( 10.00 (ft) BY 4.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

El. inlet face invert 58.40 ft El. outlet invert 57.70 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * A * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 0.00 ft 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 4.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 16:06:55 

FILE DATE: 10-24-2005 
FILE NAME: SVP3692 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 80.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.012 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 57.70 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 57.70 ft 

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

FLOW 
(cfs) 
0.00 

200.00 
400.00 
600.00 
800.00 
1000.00 
1100.00 
1400.00 
1600.00 
1800.00 
2000.00 

W.S.E. 
(ft) 
57.70 
58.39 
58.74 
59.03 
59.28 
59.50 
59.60 
59.90 
60.08 
60.25 
60.42 

FROUDE 
NUMBER 
0.000 
0.759 
0.808 
0.837 
0.858 
0.873 
0.880 
0.897 
0.906 
0.914 
0.921 

DEPTH 
(ft) 
0.00 
0.69 
1.04 
1.33 
1.58 
1.80 
1.90 
2.20 
2.38 
2.55 
2.72 

VEL. 
(f/S) 

0.00 
3.57 
4.68 
5.47 
6.11 
6.65 
6.89 
7.55 
7.93 
8.28 
8.61 

SHEAR 
( p s f )  
0.00 
0.51. 
0.78 
0.99 
1.18 
1.35 
1.43 
1.65 
1.78 
1.91. 
2.04 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH 100.00 ft 
CREST LENGTH 50.00 ft. 
OVERTOPPING CREST ELEVATION 64.55 ft 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 16:28:28 

FILE DATE: 10-24-2005 
FILE NAME: SVP3884 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

SUMMARY OF CULVERT FLOWS (cfs) FILE: SVP3884 

ELEV (ft) TOTAL 1 2 3 4 
58.40 0.0 0.0 0.0 0.0 0.0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
2 RCB 10.00 3.00 ,012 CONVENTIONAL 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

DATE: 10-24-2005 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
58.40 57.60 136.00 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 27.79 4 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP3884 DATE: 10-24-2005 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
58.40 0.000 0.00 0.00 0.00 
59.40 0.000 60.00 0.00 0.00 
59.99 0.000 120.00 0.00 0.00 
60.49 0.000 180.00 0.00 0.00 
60.94 0.000 240.00 0.00 0.00 
61.38 0.000 300.00 0.00 0.00 
61.83 0.000 360.00 0.00 0.00 
62.32 0.000 420.00 0.00 0.00 
62.88 0.000 480.00 0.00 0.00 
63.50 0.000 540.00 0.00 0.00 
63.87 -0.002 600.00 0.62 0.10 

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



CURRENT DATE: 10-24-2005 
CURRENT TIME: 16:28:28 

2 

FILE DATE: 10-24-2005 
FILE NAME: SVP3884 

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 10.00 (ft) BY 3.00 (ft) ) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

0.00 58.40 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
60.00 59.40 1.00 1.00 I-S2n 0.51 0.66 0.46 0.76 6.59 3.66 

120.00 59.99 1.59 1.59 1-S2n 0.80 1.04 0.74 1.15 8.11 4.70 
180.00 60.49 2.09 2.09 1-S2n 1.04 1.36 0.96 1.45 9.35 5.41 
240.00 60.94 2.54 2.54 1-S2n 1.25 1.65 1.29 1.72 9.30 5.97 
300.00 61.38 2.98 2.98 1-S2n 1.45 1.92 1.50 1.95 9.98 6.43 
360.00 61.83 3.43 3.43 5-S2n 1.64 2.16 1.70 2.17 10.57 6.82 
420.00 62.32 3.92 3.92 5-S2n 1.82 2.40 1.90 2.37 11.07 7.17 
480.00 62.88 4.48 4.48 5-S2n 1.99 2.62 2.09 2.55 11.48 7.49 
540.00 63.50 5.10 5.10 5-S2n 2.15 2.84 2.28 2.73 11.87 7.77 
571.59 63.87 5.47 5.47 5-S2n . 2.24 2.94 2.37 2.90 12.04 8.03 

El. inlet face invert 58.40 ft El.. outlet invert 57.60 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 0.00 ft 
INLET ELEVATION 58.40 ft 
OUTLET STATION 136.00 ft 
OUTLET ELEVATION 57.60 ft 
NUMBER OF BARRELS 2 
SLOPE (V/H) 0.0059 
CULVERT LENGTH ALONG SLOPE 136.00 ft 

* * * * *  CULVERT DATA SUMMARY * * * * X * * * * * * * * * * * X * X * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 3.00 ft 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



@ CURRENT DATE: 10-24-2005 
CURRENT TIME: 16:28:28 

FILE DATE: 10-24-2005 
FILE NAME: SVP3884 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 20.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.012 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 57.60 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 57.60 ft 

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

FLOW 
(cfs) 
0.00 
60.00 
120.00 
180.00 
240.00 
300.00 

W.S.E. FROUDE 
(ft) NUMBER 
57.60 0.000 
58.36 0.740 
58.74 0.774 
59.05 0.791 
59.32 0.802 
59.55 0.810 
59.77 0.816 
59.97 0.821 
60.15 0.825 
60.33 0.829 
60.50 0.831 

DEPTH 
(ft) 
0.00 
0.76 
1.15 
1.45 
1.72 
1.95 
2.17 
2.37 
2.55 
2.73 
2.90 

VEL. 
(f/s) 
0.00 
3.66 
4.70 
5.41 
5.97 
6.43 
6.82 
7.17 
7.49 
7.77 
8.03 

SHEAR 
(psf) 
0.00 
0.57 
0.86 
1.09 
1.29 
1.46 
1.62 
1.77 
1.91 
2.04 
2.17 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 
50.00 ft 
63.54 ft 



CURRENT DATE: 12-06-2005 
CURRENT TIME: 12:14:19 

FILE DATE: 12-06-2005 
FILE NAME: SVP47688 

FHWA CULVERT ANALYSIS 
. . . . - . . - - - - . . . ? . 

SUMMARY OF 

HY-8, Vh'KSLVN b . 1  

ELEV (ft) 
12.90 
14.14 
14.88 
15.51 
16.12 
16.79 
16.82 
18.07 
18.25 
18.39 
18.52 
17.90 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

CULVERT FLOWS (cfs) 

TOTAL 
0.0 

25.0 
50.0 
75.0 
100.0 
125.0 
126.0 
175.0 
200.0 
225.0 
250.0 
159.3 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
12.90 11.50 137.01 

FILE: SVP47688 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
1 RCB 6.00 3.00 ,012 CONVENTIONAL 

DATE: 12-06-2005 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 10.03 6 
0.0 30.65 4 
0.0 51.17 3 
0.0 73.19 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP47688 DATE: 12-06-2005 

HEAD 
ELEV (ft) 
12.90 
3.4.14 
14.88 
15.51 
16.12 
16.79 
16.82 
18.07 
18.25 
18.39 
18.52 

HEAD 
ERROR (ft) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
-0.006 
-0.003 
-0.007 
-0.006 

TOTAL 
FLOW (cfs) 

0.00 
25.00 
50.00 
75.00 
100.00 
125.00 
126.00 
175.00 
200.00 
225.00 
250.00 

FLOW 
ERROR ( c f s )  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.15 
0.76 
1.68 
1.42 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.66 
0.38 
0.75 
0.57 

- - -- - 

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



CURRENT DATE: 12-06-2005 
CURRENT TIME: 12:14:19 

FILE DATE: 12-06-2005 
FILE NAME: SVP47688 

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 3.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (it) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

0.00 12.90 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
25.00 14.14 1.24 1.24 1-S2n 0.55 0.82 0.55 0.47 7.64 3.12 
50.00 14.88 1.98 1.98 1-S2n 0.86 1.29 0.79 0.71 10.49 4.02 
75.00 15.51 2.61 2.61 1-S2n I .  1.70 1.18 0.91 10.62 4.65 
100.00 16.12 3.22 3.22 5-S2n 1.38 2.06 1.45 1.07 11.53 5.14 
125.00 16.79 3.89 3.89 5-S2n 1.61 2.38 1.71 1.22 12.15 5.55 
126.00 16.82 3.92 3.92 5-S2n 1.62 2.40 1.73 1.23 12.16 5.56 
163.82 18.06 5.16 5.16 5-S2n 1.95 2.86 2.10 1.48 13.03 6.21 
168.59 18.25 5.35 5.35 5-S2n 1.99 2.91 2.14 1.60 13.12 6.49 
172.16 18.39 5.49 5.49 5-S2n 2.02 2.95 2.17 1.72 13.21 6.74 
175.39 18.51 5.61 5.61 5-S2n 2.05 2.99 2.21 1.82 13.23 6.98 

El. inlet face invert 12.90 ft El. outlet invert 11.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * X X * *  CULVERT INVERT **********A*** 
INLET STATION 0.00 ft 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 6.00 ft 
BARREL RISE 3.00 ft 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 12-06-2005  
CURRENT TIME: 1 2 : 1 4 : 1 9  

3  

FILE DATE: 12-06-2005  
FILE NAME: SVP47688 1 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 1 6 . 0 0  f t  
SIDE SLOPE H/V ( X : l )  2 . 0  
CHANNEL SLOPE V/H ( f t / f t )  0 . 0 1 6  
MANNING'S n ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION 1 1 . 5 0  f t  
CULVERT N O . l  OUTLET INVERT ELEVATION 1 1 . 5 0  f t  

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
( c f s )  ( f t )  NUMBER ( f t )  ( f / s )  ( p s f )  
0 . 0 0  1 1 . 5 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

2 5 . 0 0  1 1 . 9 7  0 . 7 9 9  0 . 4 7  3.1.2 0 . 4 7  
5 0 . 0 0  1 2 . 2 1  0 . 8 3 9  0 . 7 1  4 . 0 2  0 . 7 1  
7 5 . 0 0  1 2 . 4 1  0 . 8 6 0  0 . 9 1  4 . 6 5  0 . 9 0  

1 0 0 . 0 0  1.2.57 0 . 8 7 4  1 . 0 7  5 . 1 4  1 . 0 7  
1 2 5 . 0 0  1 2 . 7 2  0 . 8 8 4  1 . 2 2  5 . 5 5  1 . 2 2  
1 2 6 . 0 0  1 2 . 7 3  0 . 8 8 5  1 . 2 3  5 . 5 6  1 . 2 3  
1 7 5 . 0 0  1 2 . 9 8  0 . 8 9 8  1 . 4 8  6 . 2 1  1 . 4 8  
2 0 0 . 0 0  1 3 . 1 0  0 . 9 0 3  1 . 6 0  6 . 4 9  1 . 6 0  
2 2 5 . 0 0  1 3 . 2 2  0 . 9 0 7  1 . 7 2  6 . 7 4  1 . 7 1  
2 5 0 . 0 0  1 3 . 3 2  0 . 9 1 2  1 . 8 2  6 . 9 8  1 . 8 2  

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1 0 0 . 0 0  f t  

5 0 . 0 0  f t  
1 7 . 9 0  f t  



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:02:20 

FILE DATE: 12-06-2005 
FILE NAME: SVP48010 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
11.50 11.00 142.00 

CULVERT SHAPE, MATERIAL, INLET I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
6 RCB 10.00 5.00 .012 CONVENTIONAL 

SUMMARY OF CULVERT FLOWS (cfs) FILE: SVP48010 

ELEV (ft) 
14.66 
15.07 
15.46 
15.84 
16.21 
16.59 
16.97 
17.37 
17.80 
18.24 
18.69 
18.50 

TOTAL 
1000.0 
1200.0 
1400.0 
1600.0 
1800.0 
2000.0 
2200.0 
2400.0 
2600.0 
2800.0 
3000.0 
2907.3 

DATE: 12-06-2005 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 12.13 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP48010 DATE: 12-06-2005 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
14.66 0.000 1000.00 0.00 0.00 
15.07 0.000 1200.00 0.00 0.00 
15.46 0.000 1400.00 0.00 0.00 
15.84 0.000 1600.00 0.00 0.00 
16.21 0.000 1800.00 0.00 0.00 
16.59 0.000 2000.00 0.00 0.00 
16.97 0.000 2200.00 0.00 0.00 
17.37 0.000 2400.00 0.00 0.00 
17.80 0.000 2600.00 0.00 0.00 
18.24 0.000 2800.00 0.00 0.00 
18.69 -0.002 3000.00 1.31 0.04 

<1> TOLERANCE ( f t )  = 0.010 <2> TOLERANCE ( % I  = 1.000 



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:02:20 

FILE DATE: 12-06-2005 
FILE NAME: SVP48010 

PERFORMANCE CURVE FOR CULVERT 1 - 6( 10.00 (ft) BY 5.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VET,. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (tt) (it) (fps) (fps) 

1000.00 14.66 3.16 3.16 1-S2n 1.85 2.06 1.76 1.83 9.50 8.58 
1200.00 15.07 3.57 3.57 1-S2n 2.10 2.32 2.02 2.04 9.90 9.18 
1400.00 15.46 3.96 3.96 1-S2n 2.33 2.57 2.27 2.23 10.27 9.72 
1.600.00 15.84 4.34 4.341-S2n 2.56 2.81 2.58 2.42 10.35 10.20 
1800.00 16.21 4.71 4.711-S2n 2.77 3.04 2.80 2.59 10.72 10.65 
2000.00 16.59 5.09 5.095-S2n 2.99 3.26 3.01 2.76 11.06 11.06 
2200.00 16.97 5.47 5.475-S2n 3.20 3.48 3.22 2.92 11.37 11.45 
2400.00 17.37 5.87 5.875-S2n 3.40 3.68 3.43 3.07 11.66 11.81 
2600.00 17.80 6.30 6.305-S2n 3.60 3.89 3.63 3.22 11.93 12.15 
2800.00 18.24 6.74 6.745-S2n 3.80 4.08 3.83 3.36 12.18 12.47 
2986.57 18.69 7.19 7.195-S2n 3.99 4.26 4.01 3.50 12.41 12.78 

El. inlet face invert 11.50 ft El. outlet invert 11.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY * * * * * * * * * * * * * * * * * A * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 12-06-2005  
CURRENT TIME: 1 3 : 0 2 : 2 0  

FILE DATE: 12-06-2005  
FILE NAME: SVP48010 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 6 0 . 0 0  f t  
SIDE SLOPE H/V ( X : l )  2 . 0  
CHANNEL SLOPE V/H ( f t / f t )  0 . 0 2 0  
MANNING'S n ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION 1 1 . 0 0  f t  
CULVERT N O . l  OUTLET INVERT ELEVATION 1 1 . 0 0  f t  

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

FLOW 
(c f s )  

1 0 0 0 . 0 0  
1 2 0 0 . 0 0  
1 4 0 0 . 0 0  
1 6 0 0 . 0 0  
1 8 0 0 . 0 0  
2 0 0 0 . 0 0  
2 2 0 0 . 0 0  
2 4 0 0 . 0 0  
2 6 0 0 . 0 0  
2 8 0 0 . 0 0  
3 0 0 0 . 0 0  

W.S.E. 
( f t )  
1 2 . 8 3  
1 3 . 0 4  
1 3 . 2 3  
1 3 . 4 2  
1 3 . 5 9  
1 3 . 7 6  
1 3 . 9 2  
1 4 . 0 7  
1 4 . 2 2  
1 4 . 3 6  
1 4 . 5 0  

FROUDE 
NUMBER 

1 . 1 1 8  
1 . 1 3 3  
1 . 1 4 6  
1 . 1 5 6  
1 . 1 6 5  
1 . 1 7 3  
1 . 1 8 1  
1 . 1 8 7  
1 . 1 9 3  
1 . 1 9 8  
1 . 2 0 3  

DEPTH 
( f t )  
1 . 8 3  
2 . 0 4  
2 . 2 3  
2 . 4 2  
2 . 5 9  
2 . 7 6  
2 . 9 2  
3 . 0 7  
3 . 2 2  
3 . 3 6  
3 . 5 0  

VEL. 
(f/s) 
8 . 5 8  
9 . 1 8  
9 . 7 2  

1 0 . 2 0  
1 0 . 6 5  
1 1 . 0 6  
1 1 . 4 5  
1 1 . 8 1  
1 2 . 1 5  
1 2 . 4 7  
1 2 . 7 8  

SHEAR 
( p s f )  
2 . 2 8  
2 . 5 5  
2 . 7 9  
3 . 0 2  
3 . 2 4  
3 . 4 4  
3 . 6 4  
3 . 8 4  
4 . 0 2  
4 . 2 0  
4 . 3 7  

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1 0 0 . 0 0  f t  

5 0 . 0 0  f t  
1 8 . 5 0  f t  



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:11:11 

FILE DATE: 12-06-2005 
FILE NAME: SVP48103 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( f t )  ( f t )  (ft) 
11.50 11.00 143.00 

CULVERT SHAPE, MATERIAL, INLET I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL ( f t )  ( f t )  n TYPE 
6 RCB 10.00 5.00 ,012 CONVENTIONAL 

SUMMARY OF CULVERT FLOWS (cfs)  FILE: 

ELEV (ft) 
14.66 

TOTAL 
1000.0 
1200.0 
1400.0 
1600.0 
1800.0 
2000.0 
2200.0 
2400.0 
2600.0 
2800.0 
3000.0 
2928.3 

DATE: 12-06-2005 

6 ROADWAY ITR 
0.0 0.00 1 

0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 9.46 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP48103 DATE: 12-06-2005 

HEAD 
ELEV ( f t )  
14.66 
15.07 
15.46 
15.84 
16.21 
16.59 
16.97 
17.37 
17.80 
18.24 
18.69 

HEAD 
ERROR ( f t )  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
-0.005 

TOTAL 
FLOW (c f s )  
1000.00 
1200.00 
1400.00 
1600.00 
1800.00 
2000.00 
2200.00 
2400.00 
2600.00 
2800.00 
3000.00 

FLOW 
ERROR (c fs )  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.58 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.09 

<1> TOLERANCE ( f t )  = 0.010 <2> TOLERANCE ( % )  = 1.000 



@ CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:11:11 

FILE DATE: 12-06-2005 
FILE NAME: SVP48103 

PERFORMANCE CURVE FOR CULVERT 1 - 6( 10.00 (ft) BY 5.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

El. inlet face invert 11.50 ft El. outlet invert 11.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * X  SITE DATA * X * * *  CULVERT INVERT * * * * * * * * * * A * * *  

INLET STATION 0.00 ft 
INLET ELEVATION 11.50 ft 
OUTLET STATION 143.00 ft 
OUTLET ELEVATION 11.00 ft 
NUMBER OF BARRELS 6 
SLOPE (V/H) 0.0035 
CULVERT LENGTH ALONG SLOPE 143.00 ft 

* * * * *  CULVERT DATA SUMMARY * * * * A * * * * * * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:11:11 

FILE DATE: 12-06-2005 
FILE NAME: SVP48103 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 60.00 ft 
SIDE SLOPE H/V ( X :  1) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.020 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 11.00 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 11.00 ft 

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

FLOW 
(cfs) 

1000.00 
1200.00 
1400.00 
1600.00 
1800.00 
2000.00 
2200.00 
2400.00 
2600.00 
2800.00 
3000.00 

W.S.E. 
(ft) 
12.83 
13.04 
13.23 
13.42 
13.59 
13.76 
13.92 
14.07 
14.22 
14.36 
14.50 

FROUDE 
NUMBER 
1.118 
1.133 
1.146 
1.156 
1.165 
1.173 
1.181 
1.187 
1.193 
1.198 
1.203 

DEPTH 
(ft) 
1.83 
2.04 
2.23 
2.42 
2.59 
2.76 
2.92 
3.07 
3.22 
3.36 
3.50 

VEL. 
(f/s) 
8.58 
9.18 
9.72 
10.20 
10.65 
11.06 
11.45 
11.81 
12.15 
12.47 
12.78 

SHEAR 
(psf) 
2.28 
2.55 
2.79 
3.02 
3.24 
3.44 
3.64 
3.84 
4.02 
4.20 
4.37 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH 100.00 ft 
CREST LENGTH 60.00 ft 
OVERTOPPING CREST ELEVATION 18.55 ft 



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:22:12 

FILE DATE: 12-06-2005 
FILE NAME: SVP48243 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

C 
U 
L 
v 
NO. 
1 
2 
3 
4 
5 
6 

SUMMARY OF 

- 
SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
11.50 11.00 164.00 

ELEV (ft) 
16.27 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
3 RCB 12.00 5.00 .012 CONVENTIONAI 

CULVERT FLOWS (cfs) 

TOTAL 1 2 
1100.0 1100.0 0.0 
1172.0 1172.0 0.0 
1244.0 1244.0 0.0 
1316.0 1316.0 0.0 
1388.0 1388.0 0.0 
1460.0 1460.0 0.0 
1500.0 1500.0 0.0 
1604.0 1604.0 0.0 
1676.0 1676.0 0.0 
1748.0 1748.0 0.0 
1820.0 1801.8 0.0 
1817.1 1817.1 0.0 

FILE: SVP48243 

3 4 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

DATE: 12-06-2005 

6 ROADWAY ITR 
0 . 0 0.00 1 
0 . 0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 16.41 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP48243  DATE: 12-06-2005 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
16.27 0.000 1100.00 0.00 0.00 
16.50 0.000 1172.00 0.00 0.00 
16.73 0.000 1244.00 0.00 0.00 
16.96 0.000 1316.00 0.00 0.00 
17.20 0.000 1388.00 0.00 0.00 
17.44 0.000 1460.00 0.00 0.00 
17.58 0.000 1500.00 0.00 0.00 
17.96 0.000 1604.00 0.00 0.00 
18.23 0.000 1676.00 0.00 0.00 
18.51 0.000 1748.00 0.00 0.00 
18.73 -0.004 1820.00 1.80 0.10 

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



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:22:12 FILE NAME: SVP48243 

PERFORMANCE CURVE FOR CULVERT 1 - 3( 12.00 (it) BY 5.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (Et) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

1100.00 16.27 4.77 4.771-S2n 2.88 3.08 2.78 2.45 11.00 10.02 
1172.00 16.50 5.00 5.001-S2n 3.01 3.21 2.91 2.54 11.18 10.24 
1244.00 16.73 5.23 5.235-S2n 3.14 3.34 3.04 2.63 11.36 10.46 
1316.00 16.96 5.46 5.465-S2n 3.26 3.47 3.17 2.72 11.53 10.66 
1388.00 17.20 5.70 5.705-S2n 3.39 3.60 3.30 2.80 11.70 10.86 
1460.00 17.44 5.94 5.945-S2n 3.51 3.72 3.42 2.89 11.86 11.05 
1500.00 17.58 6.08 6.08 5-S2n 3.58 3.79 3.49 2.93 11.95 11.15 
1604.00 17.96 6.46 6.46 5-S2n 3.75 3.96 3.66 3.05 1 2 . 1 8  11.41 
1676.00 18.23 6.73 6.735-S2n 3.87 4.08 3.78 3.13 12.33 11.58 
1748.00 18.51 7.01 7.015-S2n 3.99 4.19 3.89 3.20 12.47 11.75 
1801.79 18.73 7.23 7.23 5-S2n 4.08 4.28 3.98 3.28 12.58 11.91 

El. inlet face invert 11.50 ft El. outlet invert 11.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 12-06-2005 
CURRENT TIME: 13:22:12 

FILE DATE: 12-06-2005 
FILE NAME: SVP48243 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 40.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.020 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 11.00 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 11.00 ft 

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

FLOW 
(cfs) 

1100.00 
1172.00 
1244.00 
1316.00 
1388.00 
1460.00 
1500.00 
1604.00 
1676.00 
1748.00 
1820.00 

W.S.E. FROUDE 
NUMBER 
1.129 
1.133 
1.137 
1.140 
1.143 
1.146 
1.148 
1.152 
1.154 
1.157 
1.159 

DEPTH 
(ft) 
2.45 
2.54 
2.63 
2.72 
2.80 
2.89 
2.93 
3.05 
3.13 
3.20 
3.28 

VEL . 
(f/s) 
10.02 
10.24 
10.46 
10.66 
10.86 
11.05 
11.15 
11.41 
11.58 
11.75 
11.91 

SHEAR 
(psf) 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
120.00 ft 
50.00 ft 
18.50 ft 



CURRENT DATE: 11-21-2005 
CURRENT TIME: 14:24:18 

FILE DATE: 11-21-2005 
FILE NAME: SVP51267 

- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

C 
U 
L 
v 
NO. 
1 
2 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( f t )  ( f t )  (ft) 
23.11 22.00 133.00 

CULVERT SHAPE, MATERIAL, INLET I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL ( f t )  ( f t )  n TYPE 
4 RCB 10.00 4.00 .012 CONVENTIONAL 

SUMMARY OF CULVERT FLOWS ( c f s )  FILE: SVP51267 DATE: 11-21-2005 

ELEV ( f t )  
23.11 
24.51 
25.34 
26.05 
26.69 
27.32 
27.76 
28.71 
29.24 
29.70 
30.13 
28.58 

TOTAL 
0.0 

200.0 
400.0 
600.0 
800.0 
1000.0 
1132.0 
1400.0 
1600.0 
1800.0 
2000.0 
1357.2 

2 3 4 5 6 ROADWAY ITR 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 0.00 1 
0.0 0.0 0.0 0.0 0.0 7.08 2 
0.0 0.0 0.0 0.0 0.0 81.91 3 
0.0 0.0 0.0 0.0 0.0 180.55 3 
0.0 0.0 0.0 0.0 0.0 292.51 2 
0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP51267 DATE: 11-21-2005 

HEAD HEAD 
ELEV ( f t )  ERROR ( f t )  
23.11 0.000 
24.51 0.000 
25.34 0.000 
26.05 0.000 
26.69 0.000 
27.32 0.000 
27.76 0.000 
28.71 -0.009 
29.24 -0.002 
29.70 -0.001 
30.13 -0.002 

TOTAL 
FLOW ( c f s )  

0.00 
200.00 
400.00 
600.00 

FLOW % FLOW 
ERROR ( c f s )  ERROR 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

800.00 0.00 0.00 
1000.00 0.00 0.00 
1132.00 0.00 0.00 
1400.00 3.12 0.22 
1600.00 0.65 0.04 
1800.00 0.43 0.02 
2000.00 1.08 0.05 

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



CURRENT DATE: 11-21-2005 
CURRENT TIME: 14:24:18 

FILE DATE: 11-21-2005 
FILE NAME: SVP51267 

PERFORMANCE CURVE FOR CULVERT 1 - 4( 10.00 (ft) BY 4.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

- 

0.00 23.11 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
200.00 24.51 1.40 1.40 1-S2n 0.63 0.92 0.65 1.08 7.70 6.79 
400.00 25.34 2.23 2.23 1-S2n 0.99 1.46 1.03 1.63 9.69 8.68 
600.00 26.05 2.94 2.94 1-S2n 1.29 1.92 1.38 2.07 10.90 9.97 
800. 00 26.69 3.58 3.581-S2n 1.57 2.32 1.69 2.44 11.83 10.97 
1000.00 27.32 4.21 4.21 5-S2n 1.82 2.69 1.99 2.77 12.54 11.81 
1132.00 27.76 4.65 4.65 5-S2n 1.98 2.93 2.18 2.98 13.01 12.29 
1389.80 28.71 5.60 5.60 5-SZn 2.28 3.35 2.53 3.36 13.71 13.15 
1517.44 29.24 6.13 6.13 5-S2n 2.42 3.56 2.71 3.62 14.02 13.71 
1619.02 29.70 6.59 6.595-SZn 2.53 3.71 2.84 3.87 14.23 14.22 
1706.40 30.12 7.01 6.084-FFt 2.62 3.85 2.62 4.10 16.26 14.69 

El. inlet face invert 23.11 ft El. outlet invert 22.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY * * * * * * * * A * * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 4.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 11-21-2005 
CURRENT TIME: 14:24:18 

FILE DATE: 11-21-2005 
FILE NAME: SVP51267 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 25.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.026 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 22.00 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 22.00 ft 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 22.00 0.000 0.00 0.00 0.00 

200.00 23.08 1.148 1.08 6.79 1.76 
400.00 23.63 1.197 1.63 8.68 2.65 
600.00 24.07 1.222 2.07 9.97 3.35 
800.00 24.44 1.238 2.44 10.97 3.96 
1000.00 24.77 1.250 2.77 11.81 4.50 
1132.00 24.98 1.256 2.98 12.29 4.83 
1400.00 25.36 1.265 3.36 13.15 5.45 
1600.00 25.62 1.270 3.62 13.71 5.87 
1800.00 25.87 1.275 3.87 14.22 6.27 
2000.00 26.10 1.278 4.10 14.69 6.65 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 
50.00 ft 
28.58 ft 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 14:52:12 

FILE DATE: 10-24-2005 
FILE NAME: SVP61824 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

C 
U 
L 
V 
NO. 

SITE DATA I CU1,VERT SHAPE, MATERIAL, INLET I 

SUMMARY OF 

INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(ft) (ft) (ft) 
44.20 42.86 135.01 

ELEV (ft) 
44.20 
45.60 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
4 RCB 10.00 5.00 .012 CONVENTIONAL 

CULVERT FLOWS (cfs) 

TOTAL 1 
0.0 0.0 

200.0 200.0 
400.0 400.0 
600.0 600.0 
800.0 800.0 
1000.0 1000.0 
1200.0 1200.0 
1400.0 1400.0 
1565.0 1565.0 
1800.0 1800.0 
2000.0 1978.0 
1902.0 1902.0 

FILE: SVP61824 DATE: 10-24-2005 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 20.57 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP61824 DATE: 10-24-2005 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
44.20 0.000 0.00 0.00 0.00 
45.60 0.000 200.00 0.00 0.00 
46.42 0.000 400.00 0.00 0.00 
47.13 0.000 600.00 0.00 0.00 
47.76 0.000 800.00 0.00 0.00 
48.33 0.000 1000.00 0.00 0.00 
48.89 0.000 1200.00 0.00 0.00 
49.46 0.000 1400.00 0.00 0.00 
49.95 0.000 1565.00 0.00 0.00 
50.70 0.000 1800.00 0.00 0.00 
51.33 -0.003 2000.00 1.45 0.07 

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



CURRENT DATE: 10-24-2005 
CURRENT TIME: 14:52:12 

2 

FILE DATE: 10-24-2005 
FILE NAME: SVP61824 I 

PERFORMANCE CURVE FOR CULVERT 1 - 4( 10.00 (ft) BY 5.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

0.00 44.20 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
200.00 45.60 1.40 1.40 1-S2n 0.59 0.92 0.52 0.74 9.60 12.68 
400.00 46.42 2.22 2.22 1-S2n 0.94 1.46 0.98 1.11 10.18 16.28 
600.00 47.13 2.93 2.931-S2n 1.22 1.92 1.31 1.40 11.49 18.75 
800.00 47.76 3.56 3.56 1-S2n 1.48 2.32 1.61 1.66 12.42 20.68 
1000.00 48.33 4.13 4.13 1-S2n 1.71 2.69 1.89 1.89 13.21 22.28 
1200.00 48.89 4.69 4.691-S2n 1.94 3.04 2.18 2.10 13.75 23.65 
1400.00 49.46 5.26 5.26 5-S2n 2.15 3.37 2.44 2.29 14.34 24.88 
1565.00 49.95 5.75 5.75 5-S2n 2.32 3.63 2.66 2.44 14.71. 25.79 
1800.00 50.70 6.50 6.50 5-S2n 2.56 3.99 2.96 2.64 15.23 26.96 
1977.97 51.32 7.12 7.12 5-S2n 2.73 4.24 3.14 2.80 15.73 27.87 

El. inlet face invert 44.20 ft El. outlet invert 42.86 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY * * * * * * * * * A * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



@ CURRENT DATE: 10-24-2005 
CURRENT TIME: 14:52:12 

FILE DATE: 10-24-2005 
FILE NAME: SVP61824 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 20.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.150 
MANNING'S n ( .  01-0.1) 0.035 
CHANNEL INVERT ELEVATION 42.86 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 42.86 ft 

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

FLOW 
(cfs) 
0.00 

200.00 
400.00 
600.00 
800.00 
1000.00 
1200.00 
1400.00 
1565.00 
1800.00 
2000.00 

W.S.E. FROUDE 
NUMBER 
0.000 
2.607 
2.727 
2.789 
2.829 
2.857 
2.878 
2.898 
2.910 
2.924 
2.934 

DEPTH 
(ft) 
0.00 
0.74 
1.11 
1.40 
1.66 
1.89 
2.10 
2.29 
2.44 
2.64 
2.80 

VEL. 
(f/s) 
0.00 
12.68 
16.28 
18.75 
20.68 
22.28 
23.65 
24.88 
25.79 
26.96 
27.87 

SHEAR 
(psf) 
0.00 
6.88 
10.35 
13.13 
15.53 
17.67 
19.63 
21.43 
22.83 
24.72 
26.23 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 
50.00 ft 
51.06 ft 



CURRENT DATE: 10-24-2005  
CURRENT TIME: 1 3 : 4 5 : 2 0  

FILE DATE: 10-24-2005  
FILE NAME: SVP63089 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6 . 1  

SUMMARY OF CULVERT FLOWS (cfs) FILE: 

ELEV ( f t )  TOTAL 1 2  3 
5 0 . 4 0  0 . 0  0 . 0  0 . 0  0 . 0  
5 1 . 8 1  2 0 0 . 0  2 0 0 . 0  0 . 0  0 . 0  
5 2 . 6 5  4 0 0 . 0  4 0 0 . 0  0 . 0  0 . 0  
5 3 . 3 8  6 0 0 . 0  6 0 0 . 0  0 . 0  0 . 0  
5 4 . 1 5  8 0 0 . 0  8 0 0 . 0  0 . 0  0 . 0  
5 4 . 6 4  9 1 0 . 0  9 1 0 . 0  0 . 0  0 . 0  
5 6 . 0 3  1 2 0 0 . 0  1 1 7 1 . 0  0 . 0  0 . 0  
5 6 . 6 4  1 4 0 0 . 0  1 2 6 6 . 2  0 . 0  0 . 0  
5 7 . 1 5  1 6 0 0 . 0  1 3 4 0 . 9  0 . 0  0 . 0  
5 7 . 6 1  1 8 0 0 . 0  1 4 0 4 . 8  0 . 0  0 . 0  
5 8 . 0 4  2 0 0 0 . 0  1 4 6 2 . 0  0 . 0  0 . 0  
5 5 . 7 2  1 1 1 7 . 9  1 1 1 7 . 9  0 . 0  0 . 0  

C 
U 
L 
V 
NO. 

3. 
2  
3 
4  
5 
6  

DATE: 10-24-2005  

6 ROADWAY ITR 
0 . 0  0 . 0 0  1 
0 . 0  0 . 0 0  1 
0 . 0  0 . 0 0  1 
0 . 0  0 . 0 0  1 
0 . 0  0 . 0 0  1 
0 . 0  0 . 0 0  1 
0 . 0  2 6 . 0 7  4  
0 . 0  1 3 3 . 1 2  3 
0 . 0  2 5 8 . 6 5  3  
0 . 0  3 9 4 . 7 1  3  
0 . 0  5 3 7 . 7 3  3 
0 . 0  OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(it) ( f t )  (it) 
5 0 . 4 0  4 9 . 5 0  1 5 5 . 0 0  

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP63089 DATE: 10-24-2005  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR ( f t )  FLOW (cf.3) ERROR (cfs) ERROR 

5 0 . 4 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
5 1 . 8 1  0 . 0 0 0  2 0 0 . 0 0  0 . 0 0  0 . 0 0  
5 2 . 6 5  0 . 0 0 0  4 0 0 . 0 0  0 . 0 0  0 . 0 0  
5 3 . 3 8  0 . 0 0 0  6 0 0 . 0 0  0 . 0 0  0 . 0 0  
5 4 . 1 5  0 . 0 0 0  8 0 0 . 0 0  0 . 0 0  0 . 0 0  
5 4 . 6 4  0 . 0 0 0  9 1 0 . 0 0  0 . 0 0  0 . 0 0  
5 6 . 0 3  - 0 . 0 0 9  3.200 . O O  2 . 9 6  0 . 2 5  
5 6 . 6 4  - 0 . 0 0 2  1 4 0 0 . 0 0  0 . 7 0  0 . 0 5  
5 7 . 1 5  - 0 . 0 0 1  1 6 0 0 . 0 0  0 . 4 0  0 . 0 3  
5 7 . 6 1  - 0 . 0 0 1  1 8 0 0 . 0 0  0 . 5 2  0 . 0 3  
5 8 . 0 4  - 0 . 0 0 1  2 0 0 0 . 0 0  0 . 2 8  0 . 0 1  

<1> TOLERANCE (ft) = 0.01.0 <2> TOLERANCE ( % )  = 1 . 0 0 0  

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) ( f t )  n TYPE 
4  RCB 1 0 . 0 0  3 . 0 0  . 0 1 2  CONVENTIONAL 



CURRENT DATE: 10-24-2005 FILE DATE: 10-24-2005 
CURRENT TIME: 13:45:20 FILE NAME: SVP63089 

PERFORMANCE CURVE FOR CULVERT 1 - 4( 10.00 (ft) BY 3.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

El. inlet face invert 50.40 ft El. outlet invert 49.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 ft 
BARREL RISE 3.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FI 
INLET DEPRESSION NONE 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 13:45:20 

FILE DATE: 10-24-2005 
FILE NAME: SVP63089 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 60.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.015 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 49.50 ft 
CULVERT N0.1. OUTLET INVERT ELEVATION 49.50 ft 

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

FLOW 
(cfs) 
0.00 

200.00 
400.00 
600.00 
800.00 
910.00 
1200.00 
1400.00 
1600.00 
1800.00 
2000.00 

W.S.E. 
(ft) 
49.50 
50.26 
50.65 
50.97 
51.25 

FROUDE 
NUMBER 
0.000 
0.859 
0.911 
0.941 
0.963 
0.972 
0.991 
1.002 
1.011 
1.019 
1.025 

DEPTH 
(ft) 
0.00 
0.76 
1.15 
1.47 
1.75 

VEL . 
(f/s) 
0.00 
4.26 
5.56 

SHEAR 
(psf) 
0.00 
0.71. 
1.08 
1.38 
1.63 
1.76 
2.08 
2.28 
2.46 
2.64 
2.81 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
110.00 ft 
50.00 ft 
55.72 ft 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 14:21:03 

FILE DATE: 10-24-2005 
FILE NAME: SVP63208 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

C 
u 
L 
v 
NO. 

SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 

SUMMARY OF 

INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(ft) (ft) (ft) 
49.54 49.27 135.00 

ELEV (ft) 
49.54 
51.19 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
3 RCB 12.00 5.00 .012 CONVENTIONAL 

CULVERT FLOWS (cfs) FILE: 

TOTAL 
0.0 

200.0 
400.0 
600.0 
800.0 
910.0 
1200.0 
1400.0 
1600.0 
1800.0 
2000.0 
1648.9 

DATE: 10-24-2005 

6 ROADWAY ITR 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 0.00 1 
0.0 30.22 2 
0.0 113.51 3 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SVP63208 DATE : 

HEAD HEAD TOTAL FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) 
49.54 0.000 0.00 0.00 
51.19 0.000 200.00 0.00 
52.17 0.000 400.00 0.00 
52.98 0.000 600.00 0.00 
53.71 0.000 800.00 0.00 
54.08 0.000 910.00 0.00 
55.01 0.000 1200.00 0.00 
55.60 0.000 1400.00 0.00 
56.16 0.000 1600.00 0.00 
56.64 0.001 1800.00 -0.44 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-0.02 

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



CURRENT DATE: 10-24-2005 
CURRENT TIME: 14:21:03 

2 

FILE DATE: 10-24-2005 
FILE NAME: SVP63208 

PERFORMANCE CURVE FORCULVERT 1 - 3( 12.00 (ft) BY 5.00 (ft)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW EI,EV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <r4> (ft) (ft) (ft) (ft) (fps) (fps) 

El. inlet face invert 49.54 ft El. outlet invert 49.27 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT 
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

X * * * *  CULVERT DATA SUMMARY * * * X * * * * * * * * * * * * * * * * * * " *  

BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INIjET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FI 
INLET DEPRESSION NONE 



CURRENT DATE: 10-24-2005 
CURRENT TIME: 14:21:03 

FILE DATE: 10-24-2005 
FILE NAME: SVP63208 

TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 25.00 ft 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (ft/ft) 0.015 
MANNING'S n (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION 49.27 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 49.27 ft 

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

FLOW 
(cfs) 
0.00 

200.00 

W.S.E. 
(ft) 
49.27 
50.55 
51.19 
51.69 
52.13 
52.34 
52.86 
53.19 
53.49 
53.78 
54.04 

FROUDE 
NUMBER 
0.000 
0.888 
0.923 
0.940 
0.951 
0.956 
0.964 
0.969 
0.972 
0.975 
0.978 

DEPTH 
(ft) 
0.00 
1.28 
1.92 
2.42 
2.86 
3.07 
3.59 
3.92 
4.22 
4.51 
4.77 

VEL. 
(f/s) 
0.00 
5.69 
7.24 
0.30 
9.12 
9.51 
10.37 
10.88 
11.34 
11.75 
12.13 

SHEAR 
(psf) 
0.00 
1.19 
1.79 
2.27 
2.67 
2.88 
3.36 
3.67 
3.95 
4.22 
4.47 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 
50.00 ft 
56.30 ft 


