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Multiple basin HEC-1 output 



~ * ' * * * * * * * * * " t * * * ~ t t + I * . t t * * * * t t , * t t ' * ' , ,  

+ FLOOD HYDROGRAPH PACKAGE (HEC-I1 ' 
NAY 1991 

VERSION 4.0.1E 

RUN DATE 10/16/96 TIME 10:14:57 ' 

* , t * * * * * * * * ~ * * * + * * * * + * * ~ * t * * + t * t * * I ) t * * * * *  

* * * , C * * ' * . . * * , t , . * ~ . * * * t * * t * * . b + ~ t k * * ~ *  

, 
U.S. ARNY CORPS OF ENGINEERS 

' HYDROWIC ENGINEERING CENTER 
609 SECOND STREET + 

DAVIS, CALIFORNIA 95616 + 
(916) 551-1748 

,t****tttt+.*.t.*,**'**+***t*t***ttt*** 

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

X X XXXXXXX XXXXX XXX 

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 WRSION 
NEW OPTIONS: DAHBREAK O U T F W  SLIBHERGENCE , SINGLE EVXNT DAHAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINWTIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

File: model-6.ohl 

ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model File: MODEL-6.IH1 
ID 100-Year, 6-Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 

IT 1 1080 
10 5 
IN 15 
*DIAGRAM 

207A 
Sub-Basin 207A 

The Clark Unit Hydrograph is used for this basin. 
The Natural time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.45 . 4 1  .44 .13 .09 . O R  .04 .03 .03 .03 .03 .03 .O1 .O1 .O1 .O1 .O1 .O1 

L.. 1.356 miles, S- 351 feet/mile, Kb- .13 

Appendix B 
HEC-1 output file, 100-Year, &Hour Storm Page 1 



LINE 

LINE 

File: model-6.ohl 

1 

HEC-I INPUT 

2070 
Sub-Basin 2070 

The Clark Unit Hydrograph is used for this basin. 
The Natural time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the follcuing: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.45 .44 .44 .13 .09 .08 .04 .01 .03 .03 .03 .03 .O1 .01 .01 .01 .O1 .01 

L- 1.312 miles, S= 359 feet/mile, Kb- .13 

KK C550 
KM Hydrograph combine 207A + 2078 at C550 
HC 2 

KK 550552 
KM Normal depth chamel route from C550 to C552 
KM Source: Hydrology Field Reconnaissance 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4110.0 0.0528 
RX 1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0 
RY 2188.0 2184.0 2180.0 2176.0 2176.0 2180.0 2184.0 2188.0 
t 

PAGE 2 

207C 
Sub-Basin 207C 

The Clark Unit Hydrograph is used for this basin. 
The Natural time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.45 .44 .44 .13 .09 .08 .03 .03 .03 .O1 .O1 -01 .OO .OO .OO .OO .OO .OO 

L- 0.974 miles, S- 297 feet/mile, Kb- .11 

0.173 
HEC-1 INPUT PAGE 3 

KK C552L 
KM Hydrograph combine 550552 + 207C at C552 left branch 
HC 2 

2070 
Sub-Basin 207D 

The Clark Unit Hydrograph is used for this basin. 
The HEC-1 time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the follcuing: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

EXCESS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 

Appendix 0 
HEC-1 output file, 100-Year, 6-Hour Storm 

I 
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I 

Page 2 I 
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LINE 

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .46 .45 .45 .15 .11 .10 .05 -05 .04 .04 .04 -04 .01 -01 .O1 .01 .O1 .01 
KM 
Kn L= 1.036 miles, S- 373 feet/mile, K b  .09 
Kn 
BA 0.197 
LG 0.18 0.31 4.35 0.38 41.30 
UC 0.288 0.241 

KK 551552 
Kn Normal depth channel route from C551 to C552 
KM Source: 100 Scale 4' CI Mapping 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 4410.0 0.0528 
RX 1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0 
RY 2188.0 2184.0 2180.0 2176.0 2176.0 2180.0 2184.0 2188.0 

KK 207s 
KH Sub-Basin 207E 
Kn 
Kn The Clark Unit Hydrograph is used for this basin. 
Kn The Urban time-area relation is used for this basin. 
Kn 
Kn Time of Concentration for this sub-basin is based on the follcuing: 
KM 6-Hour Rainfall, Pattern No. 1.00 
KM An rainfall areal reduction factor of 0.998 
Kn 
KM EXCESS RAINFALL VALUES W(CEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
Kn .46 .46 .06 .15 .12 .11 -05 .05 .04 .04 -04 .04 .O1 .01 .01 .01 .01 .01 
Kn 

HEC-1 INPUT PAGE 4 

ID.......1.......2.......3......4........5.......6.......7.......8..~....9...o..lO 

KM L= 1.366 miles, S= 315 feet/mile, Kb- .07 
Kn 
BA 0.157 
LG 0.15 0.29 4.35 0.38 44.41 
UC 0.308 0.370 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK C552R 
Kn Hydrograph combine 551552 + 2075 at C552 right branch 
HC 2 

KK C552 
KM Hydrograph combine C552L + C55ZR at C552 
HC 2 

KK 552553 
KM Normal depth channel route from C552 to C553 
KM Source: Hvdroloav Field Reconnaissance -. 
RS 2 FLOW -1 
RC 0.060 0.050 0.060 1336.0 0.0337 

The Clark Unit Hydrograph is used for this basin. 
The HEC-I time-area relation ia used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall. Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .45 .45 .I4 .11 .09 .04 .04 -04 .03 .03 .03 .01 .01 -01 .01 .01 .01 

L= 0.794 miles, S= 296 feet/mile, Kb= .ll 

KK C553 
KH Hydrograph combine 552553 + 207F at C553 
HC 2 

File: model-6.ohl 
Appendix B 

HEC-1 output file, 100-Year, 6-Hour Storm Page 3 



LINE 

LINE 

File: model-6.ohl 

HEC-1 INPUT 

KK 553556 
Kn Normal depth channel route from C553 to C556 
Kn Source: HEC-2 Cross Section: AS 6.118 
Fs 2 F W  -1 

The Clark Unit Hydrograph is used for this basin. 
The HEC-1 time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.45 .44 .44 .13 .10 .08 .04 .03 .03 .O1 .O1 .01 .OO .OO .OO .OO .OO .OO 

L.. 1.467 miles, S- 198 feet/mile, Kb- .10 

KK C556L 
Kn Hydrograph combine 553556 + 207G at C556 left branch 
HC 2 

207H 
Sub-Easin 207H 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the follcuing: 
6-Hour Rainfall, Pdttern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .46 .46 .16 .13 .12 .05 .05 .05 .04 .04 .04 .01 .O1 .01 .01 .01 .O1 

I.= 1.044 miles, S- 371 feet/mile, Kb- .05 

0.124 
0.13 0.27 4.35 0.36 46.78 
0.204 0.215 

HEC-1 INPUT 

KK 554555 
Kn Normal depth channel route from C554 to C555 
Kn Source: 100 Scale 4' CI Mapping 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2497.0 0.0649 
RX 1000.0 1025.0 1080.0 1100.0 1120.0 1130.0 1140.0 1155.0 
RY 2192.0 2188.0 2186.0 2184.0 2184.0 2188.0 2192.0 2194.0 

2071 
Sub-Basin 2071 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 15 50 55 60 65 70 75 80 85 90 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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KM .47 .47 .47 .16 .13 .13 .06 .06 -05 .01 -04 .04 .01 .01 -01 . O 1  .01 .01 
KM 
KM L= 0.810 miles,  S- 320 f e e t / m i l e ,  Kb- .03 
KM 
BA 0.073 
LG 0.09 0.25 4.40 0.35 50.00 
UC 0.142 0.159 
U A 0 5 16 3 0 65 77 84 90 94 97 
UA 100 
* 

KK C555 
KM Hydrograph combine 554555 t 2071 a t  C555 
HC 2 

KK 555556 
KM Normal depth channel r o u t e  from C555 t o  C556 
KM Source: 200 S c a l e  Mapping 
Rs 5 FLOW -1 
RC 0.050 0.050 0.055 3353.0 0.0480 
RX 1000.0 1050.0 1090.0 1095.0 1130.0 1150.0 1160.0 1185.0 
RY 2020.0 2016.5 2006.0 2004.0 2005.0 2006.0 2010.0 2020.0 

HEC-I INPUT PAGE 7 

LINE 

2075 
Sub-Basin 2075 

The Clark Unit Hydrograph is used f o r  t h i s  basin.  
The Urban time-area r e l a t i o n  is used f o r  t h i s  basin.  

Time of Concentration f o r  t h i s  sub-basin is based on t h e  following: 
6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  reduct ion  f a c t o r  of  0.999 

EXCESS RAINFALL VALUES EXCEEDED I N  5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .16 .13 .12 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 . O 1  .01 

L= 0.714 miles,  S- 248 f e e t / m i l e ,  Kb= .04 

KK C556R 
KM Hydrograph combine 555556 + 2075 a t  C556 r i g h t  branch 
HC 2 
t 

KK C556 
KM Hydrograph combine C556L + C556R a t  C556 
HC 2 

KK 556557 
KM Normal depth channel r o u t e  from C556 t o  C557 
KM Source: HEC-2 Cross Sec t ion:  AS 5.765 
Rs 3 FLOW -1 
RC 0.055 0.045 0.060 2298.0 0.0260 
RX 9957.1 9995.6 10000.0 10010.0 10040.4 10084.4 10104.2 10180.7 
RY 1949.3 1935.9 1935.8 1936.7 1936.7 1938.2 1947.1 1949.9 , 

207K 
Sub-Basin 207K 

The Clark Unit Hydrograph is used f o r  t h i s  basin.  
The Urban time-area r e l a t i o n  is used f o r  t h i s  basin.  

Time of  Concentration f o r  t h i s  sub-basin is based on t h e  following: 
6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  reduct ion  f a c t o r  of  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

HEC-1 INPUT PACE 8 

LINE ID.. 

Appendix B 
HEC-1 output  f i l e ,  100-Year, 6-Hour Storm Page 5 F i l e :  model-6.ohl 



LINE 

362 

File: model-6.ohl 

Kn L- 0.859 miles, S- 294 feet/mile, K b  .05 
Kn 
BA 0.130 
Uj 0.11 0.27 5.40 0.21 37.19 
UC 0.196 0.172 
U A 0 5 16 30 65 77 84 90 94 
UA 100 
L 

KK C557R 
Kn Hydrograph combine 556557 + 207K at C557 
HC 2 

207L 
Sub-Basin 207L 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.48 .47 .47 .17 .14 .13 .06 .06 -06 .05 .05 .04 .01 .01 .01 .01 .01 .01 

Ir 0.667 miles, S- 236 feet/mile, K& .04 

KK C557 
Kn Hydrograph combine C557R + 207L at C557 
HC 2 

* 
' ' C557 is the total flow in khbrook Wash downstream of Golden Eagle Blvd. 
' at fire station . 

KK 557558 
Kn Normal depth channel route from C557 to C558 
KH Source: HEC-2 Cross Section: AS 5.254 
RS 3 FLOW -1 
RC 0.055 0.045 0.060 2652.0 0.0242 
RX 9662.0 9965.0 9967.0 10000.0 10072.0 10095.0 10122.0 10175.0 

HEC-I INPUT 

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

207H 
Sub-Basin 207M 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .46 .16 .13 .12 .06 .05 .05 .04 .03 .03 .O1 .O1 .01 .01 .01 .01 

L= 0.636 miles, S= 295 feet/mile, K& .04 

KK C558 
KH Hydrograph combine 557558 t 207M at C558 
HC 2 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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I 1 

LINE 

I 
449 
450 
451 
452 

I File: model-6.ohl 

I 

LINE 

KM Normal depth channel route from C558 to C560 
KM Source: HEC-2 Cross Section: AS 4.839 

2070 
Sub-Basin 2070 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS W\INFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .46 .46 .15 .12 .ll -05 .05 .05 .03 -02 -02 .01 .01 .01 .O1 -01 .01 

L= 0.643 miles, S- 275 feet/mile, Kb= -04 
HEC-1 INPUT 

KK C560R 
KM Hydrograph combine 558560 + 2070 at C560 right branch 
HC 2 

KK 207N 
KM Sub-Basin 207N 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the folldng: 
KM 6-Hour Rainfall, Pattern No. 1.00 
KM An rainfall areal reduction factor of 0.999 
Kn 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
10.1 .47 .47 .47 .16 .13 .12 .06 -05 .05 .04 .04 .03 .01 .Ol .01 .01 .01 .01 
KM 
KM I,= 0.431 miles, S= 190 feet/mile, Kb- -03 
KM 
BA 0.049 
LG 0.09 0.25 4.80 0.27 35.87 
UC 0.125 0.104 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK 559560 
KM Normal depth channel route from C559 to C56O 
KM Source: 200 Scale Mapping 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 2170.0 0.0230 
RX 1000.0 1050.0 1080.0 1100.0 1110.0 1140.0 1170.0 1205.0 
RY 1854.0 1852.0 1850.0 1848.0 1848.0 1850.0 1852.0 1854.0 

KK C560I 
KM Hydrograph combine C560R + 559560 at C560I 
HC 2 

+ ' C560I is the total flow in Ashbrook Wash upstream of Dam 6 
* 

HEC-1 INPUT 

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

KK C5600 
KM Reservoir route at C560 (Dam 6) 
RS 1 ELEV 1808.8 
SV 0.00 1.71 14.81 34.65 60.43 93.47 135.64 183.00 186.00 191.44 

Appendix B 
HEC-I output file, 100-Year, 6-Hour Storm 
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LINE 

File: model-6.ohl 

SV 197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 254.00 
SE 1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 1836.0 
SE 1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 1839.4 
SQ 0 57 136 184 224 257 285 303 319 440 
SQ 691 1055 1500 2018 2600 3243 3944 4315 4699 5097 
RL 0.40 . , 
' ' End Basin 207. Start Basin 210 temporarily 
t t  

KK 560585 
KM Normal depth channel route from C560 to C585 
KM Source: HEC-2 Cross Section: AS4.311 
RS 5 FLOW -1 
RC 0.050 0.025 0.050 3127.0 0.0272 
RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 
RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7 

210A 
Sub-Basin 210A 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .46 .46 .I5 .12 .ll .05 .05 .04 .03 .03 .02 .OO .OO .OO .OO .OO .OO 

L- 0.631 miles, S- 233 feet/mile, .03 

KK C585 
KM Hydrograph combine 560585 + 210A at C585 
HC 2 

1 

' ' C585 is the total flow in Ashbrook Wash at Golden Eagle Blvd. just 
' ' upstream of DAM 4 
t t  

' + Temporarily stop Basin 210. Start Basin 208 
* 
Start Bristol Wash 

* 4 

HEC-1 INPUT 

208A 
Sub-Basin 208A 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01 

L.. 0.626 miles, S- 366 feetlmile, Kb- .03 

KK 561563 
KM Normal depth channel route from C561 to C563 
KM Source: 100 Scale 4' CI Mapping 
RS 1 FLOW -1 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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LINE 

LINE 

F i l e :  m d e l - 6 . o h l  

208B 
Sub-Basin 2088 

The C l a r k  U n i t  Hydrograph i s  u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 .000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25  30 3 5  40 4 5  5 0  5 5  60  65 70 7 5  80 85  90 

.47 .47 .47 .16 .13 .13 - 0 6  .06 .05  -04 .04 .04 .01 .01  - 0 1  .01 .01 .01 

HEC-1 INPUT 

KK C563R 
KM Hydrograph combine 561563 + 206B a t  C563 r i g h t  b ranch  
HC 2 

208C 
Sub-Basin 208C 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The HEC-1 t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time of  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

FXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  5 0  5 5  60  65 70 7 5  8 0  85  90 

-46  .45 .45 .14 . I 1  .10 .05 .04 .04 - 0 3  - 0 3  .03  .01 .01 - 0 1  - 0 1  - 0 1  .01 

L= 0.639 m i l e s ,  S= 387  f e e t / m i l e ,  Kb- . l l  

KK 562563 
KM Normal d e p t h  channe l  r o u t e  f rom C562 t o  C563 
KM Source: 100 S c a l e  4 '  CI Mapping 
RS I FLOW -1 
RC 0.050 0.045 0.050 3745.0 0.1106 
RX 1000.0 1007.0 1012.0 1017.0 1022.0 1027 .0  1049.0 1064.0 
RY 2420.0 2416.0 2412.0 2411.8 2411.8 2412.0 2416.0 2420.0 

2080 
Sub-Basin 208D 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  o n  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50  5 5  60  65 70 7 5  8 0  85  90 

.47 .47 .47 .16 .13 .13 .06  .06  .05 .04 .04 .04 .01 .01  . O 1  . O 1  .01 .01 

L= 0.772 m i l e s ,  S= 327  f e e t / m i l e ,  Kb- .03 

0.075 
0.09 0.25 4.35 0.35 50.00 

0.138 0.146 
HEC-1 INPUT 

Append ix  B 
HEC-1 o u t p u t  f i l e ,  100-Year ,  6-Hour S to rm 
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LINE 

F i l e :  model-6.ohl 

KK C563L 
KM Hydrograph combine 562563 t 208D a t  C563 l e f t  b ranch  
HC 2 

KK C563 
KM Hydrograph combine C563R t C563L a t  C563 
HC 2 

KK 563564 
KM Normal d e p t h  channe l  r o u t e  from C563 t o  C564 
KM Source:  HEC-2 Cross  S e c t i o n :  BR 2.667 
RS 3 FLOW -1 
RC 0.080 0.080 0.080 2762.0 0.0540 
RX 9947.0 9980.4 9986.4 9995.5 10000.0 10005.8 10021.9 10037.2 
RY 2103.4 2089.5 2089.2 2084.5 2084.4 2084.3 2098.5 2100.6 . 

208E 
Sub-Basin 208E 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  sub-bas in  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35  40 45 50 55  60 65 70  75  80 85 90 

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 . O 1  .01 . O 1  .01 .O1 .01 

L- 0.644 m i l e s ,  S- 306 f e e t / m i l e ,  Kb- .03 

KK C564R 
KM Hydrograph combine 563564 + 20BE a t  C564 r i g h t  b ranch  
HC 2 

HEC-1 INPUT 

208F 
Sub-Basin 208F 

The Cla rk  Uni t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-area r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time of  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55  60 65 70  75 80 85 90 

.47 .47 .47 .16 .13 .13 .06 .06 .05 -04 .04 .04 .01  .O1 .01 .01 .O1 .01 

L- 0.582 m i l e s ,  S- 293 f e e t l m i l e ,  Kb- .03 

KK CS64 
KM Hydrograph combine C564R t 208F a t  C564 

KK 564565 
KM Normal dep th  channe l  r o u t e  from C564 t o  C565 
KM Source:  HEC-2 Cross  S e c t i o n :  BR 2.236 
RS 5 FLOW -1 
RC 0.080 0.080 0.080 3243.0 0.0398 
RX 9937.7 9965.8 9985.5 10000.0 10008.6 10016.4 10037.5 10054.4 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year, 6-Hour Storm 
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LINE 

LINE 

F i l e :  mcdel-6.ohl 

208G 
Sub-Basin 208G 

The Cla rk  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is  u s e d  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
&Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15  20 25 30 3 5  40 4 5  5 0  55  60 65 70 75  80  8 5  90 

.48 .47 .47 .17 .14 .13 - 0 6  - 0 6  - 0 6  - 0 5  - 0 5  .05 - 0 1  .O1 -01  .O1 .01 .01 

L= 0.772 m i l e s ,  S= 299 f e e t / m i l e ,  Kb- .04 

HEC-1 INPUT 

KK C565 
KM Hydrograph combine 564565 + 208G a t  C565 
HC 2 

KK 565568 
KN Normal d e p t h  channe l  r o u t e  from C565 t o  C568 
KM Source:  HEC-2 C r o s s  S e c t i o n :  BR 1.853 
RS 2 FLOW -1 
RC 0.050 0.060 0.045 2254.0 0.0333 
RX 9966.2 9975.6 9985.0 10000.0 10017.9 10027.6 10040.1 10052.5 
RY 1929.1 1921.5 1919.8 1918.3 1918.4 1919.6 1925.2 1930.8 

208H 
Sub-Basin 20BH 

The Cla rk  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  o n  t h e  fol lowing:  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15  20 25 30 35  40 45 5 0  5 5  60 65 70 7 5  80 85 90 

L. 0.632 m i l e s ,  S- 283  f e e t / m i l e ,  Kb.. .07 

KK C568L 
KN Hydrograph combine 565568 + 208H a t  C568 l e f t  b ranch  
HC 2 . . 
' S t a r t  Cholula  Wash . 

HEC-1 INPUT 

KK 2081 
Kt4 Sub-Basin 2081 
KM 
KM The Cla rk  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
KN The Urban t ima-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
KN 
KN Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
KM 6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
KN An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year, 6-Hour Storm 
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LINE 

File: model-6.ohl 

KM 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .47 .47 .47 .16 .13 .I3 .06 .06 .05 .04 .04 .04 .01 .01 .O1 .01 .01 .Ol 
Kn 
KM G 0.823 miles, S- 363 feet/mile, Kb- .03 
KM 

2085 
Sub-Basin 2085 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Tine of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .I6 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .O1 .O1 .01 

L= 0.974 miles, S= 353 feet/mile, Kb- .03 

KK C566 
KM Hydrograph combine 2081 t 2085 at C566 
HC 2 

HEC-1 INPUT 

KK 566567 
KM Normal d e p t h  channel route from C566 to C567 
KM Source: HEC-2 Cross Section: CH 0.766 
RS 2 FLCW -1 
RC 0.080 0.080 0.080 1463.0 0.0410 
RX 9925.3 9949.0 9965.7 9988.3 10000.0 10016.2 10029.5 10042.7 
RY 2047.9 2043.7 2035.3 2033.3 2031.4 2033.0 2040.1 2047.2 
t 

KX 208K 
Kn Sub-Basin 208K 
Kn 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
Kn 
Kn Time of Concentration for this sub-basin is based on the foll~wing: 
Kn 6-Hour Rainfall, Pattern No. 1.00 
KM An rainfall areal reduction factor of 0.999 
Kn 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
Kn 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .48 .47 .47 .17 .13 .I3 .06 .06 .06 .05 .05 .05 .O1 .01 .O1 .O1 .01 .Ol 
Kn 
KM L- 0.431 miles, S- 317 feet/mile, Kb- .03 
KM 
BA 0.048 
I& 0.09 0.25 4.35 0.35 54.38 
UC 0.104 0.087 
U A 0 5 16 3 0 65 77 8 1 90 94 97 
UA 100 . 
KK C567L 
KM Hydrograph combine 566567 t 208K at C567 left branch 
HC 2 
* 

KK 2081 
KM Sub-Basin 208L 
KM 
KH The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
KH 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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Time of Concentration f o r  t h i s  sub-basin is based on t h e  following: 
6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  reduct ion  f a c t o r  of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 -01 -01 

L- 0.655 miles, S* 334 f e e t / m i l e ,  Kb- .03 

0.059 
HBC-1 INPUT PAGE 19 

LINE 

KK C567 
KM Hydrograph combine C567L + 208L a t  C567 
HC 2 

KK 567568 
KM Normal depth channel r o u t e  from C567 t o  C568 
KM Source: HEC-2 Cross Sec t ion:  CH 0.129 
RS 5 FLOW -1 
RC 0.050 0.060 0.045 3650.0 0.0389 
RX 9945.7 9958.4 9989.8 10000.0 10016.4 10028.3 10045.4 10059.8 
RY 1912.1 1905.9 1899.0 1899.3 1898.9 1899.5 1907.1 1911.9 ' 

KK 208M 
KM Sub-Basin 208M 
KM 
KM The Clark Unit Hydrograph is used f o r  t h i s  basin.  
KM The Urban time-area r e l a t i o n  is used f o r  t h i s  basin.  
KM 
KM Time of Concentration f o r  t h i s  sub-basin is based on t h e  following: 
KM 6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 
KM An r a i n f a l l  a r e a l  reduct ion  f a c t o r  of 0.998 
KM 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 -05  .01 .01 .01 .01 .01 .01 
KM 
1171 L= 1.031 miles,  S- 321 f e e t l m i l e ,  Kb- .03 
KM 
BA 0.159 
LG 0.09 0.25 4.40 0.34 62.04 
UC 0.163 0.144 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK C568R 
KM Hydrograph combine 567568 + 208M a t  C568 r i g h t  branch 
HC 2 

KK C568 
KM Hydrograph combine C568L + C568R a t  C568 
HC 2 

HEC-1 INPUT PAGE 20 

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

KK 568573 
KM Normal depth channel r o u t e  from C568 t o  C573 
KM Source: HEC-2 Cross Sec t ion:  BR 1.340 
RS 3 FLOW -1 
RC 0.098 0.075 0.075 2067.0 0.0324 
8X 9921.8 9954.1 9968.9 9991.3 10000.0 10006.9 10025.2 10050.4 
RY 1843.8 1840.4 1835.1 1834.7 1832.7 1833.3 1838.1 1854.0 

KK 208N 
KM Sub-Basin 208N 
KM 
KM The Clark Unit Hydrograph i s  used f o r  t h i s  bas in .  
KM The Urban time-area r e l a t i o n  is used f o r  t h i r  basin.  
KM 
KM Time of Concentration f o r  t h i s  sub-basin is based on t h e  f o l l m i n g :  
KM 6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 

Appendix 0 
HEC-1 output  f i l e ,  100-Year, 6-Hour Storm Page 13 F i l e :  model-6.ohl 



LINE 

File: model-6.ohl 

An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.49 .49 .49 .18 .15 .I5 .07 .07 .07 .07 .06 .06 .O1 .O1 .01 .01 .01 .01 

Ir 0.589 miles, S- 160 feet/mile, Kb- .04 

KK C573L 
KM Hydrograph combine 568573 + 208N at C573 left branch 
HC 2 

1 

* C573L is the total flow in Bristol Wash upstream of the confluence with 
* Zapata Wash 

1 

' ' Start Zapata Wash 

2080 
Sub-Basin 2080 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

HEC-1 INPUT PAGE 21 

ID.. ..... 1. ...... 2... .... 3.......P.......5.......6.......7.......8.......9......10 
EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 
.47 .47 .47 .16 .13 .13 -06 .06 .05 .05 .04 .04 .01 .01 .01 .01 . 

L- 1.174 miles, S- 347 feet/mile, Kb- .03 

KK 569570 
KM Normal depth channel route from C569 to C570 
KM Source: HEC-2 Cross Section: ZA 0.493 
RS 1 FLOW -1 
RC 0.050 0.035 0.055 1696.0 0.0404 
RX 9965.3 9985.5 9998.4 10000.0 10010.6 10019.1 10038.5 10038.5 
RY 1919.3 1912.3 1908.1 1907.8 1905.2 1908.1 1920.1 1920.1 

208P 
Sub-Basin 208P 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
C-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.49 .48 .48 .18 .15 .14 .07 .07 .07 .06 .06 .06 .O1 .01 .01 .01 .O1 .01 

L= 0.471 miles, S- 312 feet/mile, Kb- .03 

KK C570R 
KM Hydrograph combine 569570 + 208P at C570 right branch 
HC 2 

Appendix B 
HEC-1 Output file, 100-Year, 6-Hour Storm Page 14 



HEC-1 INPUT 

LINE 

LINE 

F i l e :  mcdel-6.ohl  

208Q 
Sub-Basin 208Q 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time of  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 1 5  20 25  30  3 5  40 45  5 0  5 5  60  6 5  70 7 5  80 85  90 

.48 .48 .48 .17 .14 .14 .06 .06  .06 .05 .05 .05 .01 . O 1  . 01  .01 .01 .01 

Ir 0.823 m i l e s ,  S- 324 f e e t / m i l e ,  Kb- .04 

KK C570 
KM Hydrograph combine C570R t 208Q a t  C570 
HC 2 

* + 
NOTE: 570572 is t o o  s h o r t  t o  r o u t e  

208R 
Sub-Basin 208R 

The C l a r k  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 .000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45 5 0  5 5  60 65 7 0  7 5  8 0  85  90 

.49 .b8 .48 . I 8  . I 5  .14 .07 .07 .07 .06  - 0 6  .06 .01 .O1 .01 .01 .01 - 0 1  

L= 0.238 m i l e s ,  S= 327  f e e t / m i l e ,  Kb= .03 

HEC-I INPUT 

KK 571572 
KM Normal d e p t h  channe l  r o u t e  f rom C571 to  C572 
KH Source:  200 S c a l e  Hdpping 
RS 2 FLOW -1 
RC 0.040 0.020 0.055 1379.0 0.0566 
RX 1000.0 1020.0 1040.0 1090.0 1122 .0  1125.0 1135.0 1140.0 
RY 1894.0 1893.0 1892.0 1891.0 1891 .0  1892.0 1894.0 1896.0 
* 

KK C572 
KM Hydrograph combine C570 t 571572 a t  C572 
HC 2 

KK 572573 
KM Normdl d e p t h  channe l  r o u t e  f rom C572 t o  C573 
KM Source:  HEC-2 Cross  S e c t i o n :  ZA 0.142 
RS 1 FLOW -1 
RC 0.050 0.035 0.055 1285.0 0.0335 
RX 9961.8 9976.8 9982.5 9987.0 10009.5 10014.3 10022.1 10029.3 
RY 1840.3 1832.1 1831.2 1829.5 1829.2 1830.6 1831.2 1835.6 
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LINE 

LINE 

F i l e :  model-6.ohl  

KM Sub-Basin 2085 
KM 
KM The C l a r k  U n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
KM The Urban t i n e - a r e a  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
KM 
KM Time of  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  o n  t h e  fo l lowing :  
KM 6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 
Kn 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
Kn 5 10 15 20 25 30  3 5  40 45 50 5 5  60  65 7 0  7 5  80 85 90 
m .49 .49 .49 . l a  . i s  .15 .07 .07 - 0 7  .07 .07 .07 . a2  .02 .02 .02 .02 .oz 
KM 

KM L= 0.568 m i l e s ,  S- 234 f e e t / m i l e ,  Kb- .03 
KM 
BA 0.068 
LG 0.08 0.24 6.20 0.15 67.07 

KK C573R 
KM Hydrograph combine 572573 t 2085  a t  C573 r i g h t  b r a n c h  
HC 2 

HEC-1 INPUT 

KK C573 
KM Hydrograph combine C573L + C573R a t  C573 
HC 2 
* 
* 1 

' * NOTE: 573577 is t o o  s h o r t  t o  r o u t e  
* ,  
' C573 is t h e  t o t a l  f l o w  i n  B r i s t o l  Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
' w i t h  Montezund Wash 

1 

' ' S t a r t  Hontezuna Wash 
* 

208T 
Sub-Basin 208T 

The C l a r k  U n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45 50  5 5  60 65 70 7 5  80 85 90 

.48 .47 .47 .17 .14 .13 .06 . 0 6  .06  .05 .05 .04 .01 - 0 1  .01 .01 . O 1  .01 

L- 0.787 m i l e s ,  S- 340 f e e t / m i l e ,  Kb- .03 

0.132 
0.09 0.25 5.20 0.22 44.80 

0.138 0.107 
0 5 1 6  30  6 5  77  84 90 94 97 

100 

208U 
Sub-Basin ZOBU 

The C la rk  Un i t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time of  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
&Hour R a i n f a l l ,  P a t t e r n  N o .  1 .00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30  3 5  40 45  50  5 5  60 6 5  70 7 5  80 85 90 

.48 .47 .47 .17 .14 .13 .06 .06  .06  .05 .05 .04 . O 1  . O 1  . 01  .01 .01 .01 

Ir 0.507 m i l e s ,  S- 360 f e e t / m i l e ,  Kb- .03 

0.134 
HEC-1 INPUT 
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LINE 

File: model-6.ohl 

KK C574 
KM Hydrograph combine 208T + 208U at C574 
HC 2 

KK 574575 
KM Normal depth channel route from C574 to C575 
KM Source: HEC-2 Cross Section: M0 0.587 
RS 1 FLOW -1 
RC 0.070 0.050 0.055 823.0 0.0365 
RX 9945.0 9970.6 9986.7 9995.9 10002.3 10019.0 10036.7 10055.5 
RY 1932.6 1928.5 1922.9 1917.8 1917.7 1924.0 1931.1 1934.1 

208V 
Sub-Basin 208V 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90 

.48 .48 .48 .17 .14 .14 .07 -07 .06 .06 .06 .05 -01 .01 .01 .01 .01 .01 

L= 0.354 miles, S= 319 feet/mile, Kb= .03 

KK C575 
KM Hydrograph combine 574575 + 208V at C575 
HC 2 

KX 575576 
KM Normal depth channel route from C575 to C576 
KM Source: HEC-2 Cross Section: M0 0.307 
RS 2 FLOW -1 
RC 0.070 0.050 0.055 2342.0 0.0423 
RX 9973.7 9974.0 9986.7 10000.0 10000.5 10009.7 10026.7 10037.3 
RY 1861.6 1861.5 1855.0 1853.0 1853.1 1854.8 1863.0 1867.1 

HEC-1 INPUT 

208W 
Sub-Basin ZO8W 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.48 .48 -48 .17 .14 .14 .07 .07 .06 .06 .05 .05 .01 .01 .01 -01 .01 .01 

L= 0.175 miles, S= 288 feet/mile, Kb- .03 

KK C576 
KM Hydrograph combine 575576 t 208W dt C576 
HC 2 

Appendix 0 
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1 

LINE 

File: model-6.ohl 

576577 
Normal depth channel route from C576 to C577 
Source: HEC-2 Cross Section: HO 0.116 
1 FLCW -1 

0.070 0.050 0.055 740.0 0.0338 
9915.1 9960.0 9985.5 10000.0 10000.1 10007.0 10023.3 10023.4 
1826.5 1826.4 1814.5 1812.3 1812.3 1814.8 1830.3 1830.4 

576577 is the total flow in Hontezuna Wash just upstream of the confluence 
with Bristol Wash 

KK C577 
KH Hydrograph carbine C577L + 576577 at C570 
HC 2 

1 

* C577 is the total flow in Bristol Wash downstream of the confluence 
' with Hontezuna Wash . 

HEC-1 INPUT 

KK 577578 
KH Normal depth channel route from C577 to C578 

Source: HEC-2 Cross Section: BR 1.099 
RS 1 F'UW -1 

208X 
Sub-Basin 208X 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Sour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS WINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .a7 .16 .13 .12 .06 .06 .05 .04 -04 .03 .01 .O1 .01 .01 .01 .01 

k3l L= 0.417 miles, S- 223 feet/mile, Kb- .05 
m 

KK C578I 
KH Hydrograph combine 577578 + 208X at C578I 
HC 2 

* C578I is the total flow in Bristol Wash upstream of Dam 11 

KK C5780 
KH Reservoir r 
RS 1 K L W  
SV 0.00 16.38 
SV 161.00 167.00 
SE 1779.2 1794.0 
SE 1812.4 1812.8 
SQ 0 131 
SQ 522 812 
SE 1779.2 1786.0 
SE 1811.6 1812.0 
RL . . 

End Basin 208. 
t t  

oute at C578 (Dam 11). 
1779.2 
31.30 53.65 84.39 
174.00 181.00 187.43 
1798.0 1802.0 1806.0 
1813.2 1813.6 1814.0 

181 221 254 
1194 1651 2176 

1790.0 1794.0 1798.0 
1812.4 1812.8 1813.2 
0.97 

Rejoin Basin 210 

HEC-1 INPUT 
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LINE 

File: model-6.ohl 

KK 578587 
KM Normal depth channel route from C578 to C587 
KM Source: HEC-2 Cross Section: BR 0.697 
RS 3 FLOW -1 
RC 0.055 0.045 0.055 1628.0 0.0191 
RX 9926.4 9949.5 9960.1 9984.7 10000.0 10014.1 10031.5 10049.4 
RY 1763.0 1762.6 1761.8 1757.0 1757.1 1756.9 1761.4 1768.1 

2100 
Sub-Basin 2108 

The Clark Unit Hydrograph is used for this basin. 
The Urban tlme-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALVES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.48 -41 .47 .17 .I4 .13 .06 - 0 6  .06 .05 .05 .04 .O1 .01 -01 .01 .01 .01 

L= 0.930 miles, S= 251 feet/mile, KLr -03 

KK C5860 
KM Reservoir route at C586. 
RS 1 ELEV1801.4 
SV 0.00 0.05 0.36 1.09 2.45 4.45 7.00 9.50 9.60 10.00 
SV 10.34 10.70 11.20 11.60 12.10 12.50 
SE 1804.4 1806.0 1808.0 1810.0 1812.0 1814.0 1816.0 1817.55 1811.6 1817.8 
SE 1818.0 1818.2 1818.4 1818.6 1818.8 1819.0 
SQ 0 37 130 219 284 322 353 375 377 393 
SQ 432 492 574 680 808 959 

KK 586587 
KM Normal depth channel route from C586 to C587 
KM Source: 200 Scale Mapping 
RS 3 FLOW -1 
RC 0.040 0.035 0.040 1905.0 0.0313 
RX 1000.0 1020.0 1050.0 1055.0 1065.0 1070.0 1130.0 1150.0 
RY 1782.0 1780.0 1772.0 1771.0 1771.0 1772.0 1718.0 1782.0 
* 

HEC-1 INPUT 

KK C587 
KM Hydrograph combine 578587 + 586587 at C578 
HC 2 

KK 587595 
KM Normal depth chdnnel route from C587 to C595 
KM Source: HEC-2 Cross Section: BR 0.533 
RS 1 FLOW -1 
RC 0.055 0.045 0.055 1039.0 0.0173 
RX 9977.2 9980.4 9983.6 9989.9 10009.9 10020.3 10028.8 10037.3 
RY 1745.2 1744.0 1742.8 1740.3 1740.3 1742.4 1743.0 1743.6 

210C 
Sub-Basin 2lOC 

The Clark Unit Hydrograph is used for this basin. 
The Urban timn-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .46 .46 .15 .I2 .ll .05 -05 .04 .03 .02 .02 .01 .O1 -01 .01 .O1 .01 

L= 0.637 miles, S= 198 feet/mile, K b  .03 

Appendix B 
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LINE 

LINE 

F i l e :  model-6.ohl  

KK C595L 
KM Hydrograph combine 587595 t 210C a t  C595 l e f t  b ranch  
HC 2 . 
' C595L is t h e  t o t a l  f l o w  i n  B r i s t o l  Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  

' ' w i t h  Longmont Wash 
+ * 
+ S t a r t  Longmont Wash L e f t  Branch 
* 1 

HEC-I INPUT 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time of  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45 50  5 5  60  65 70 7 5  80 85 90 

L- 0.832 m i l e s ,  S= 325 f e e t / m i l e ,  Kb- .03 

KK 588590 
KM Normal d e o t h  channe l  r o u t e  f rom C588 t o  C590 
KM Source:  HEC-2 Cross  S e c t i o n :  LO-LB1 0.128 
RS 1 FLOW -1 
RC 0.065 0.050 0.060 1117.0 0.0340 
RX 9931.7 9960.6 9984.9 10005.7 10019.1 10033.8 10151.6 10172.9 
RY 1839.3 1833.5 1825.9 1824.7 1825.9 1828.8 1832.9 1838.0 

210E 
Sub-Basin 2108 

The C l a r k  U n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 .000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45  50  5 5  60 65 70 75 80 85 90 

L- 0.339 m i l e s ,  S- 1 5 1  f e e t l m i l e ,  Kb- .03 

HEC-1 INPUT 

KK C590L 
KM Hydrograph combine 588590 + 210E a t  C590 l e f t  b ranch  
HC 2 
* 
I t  

* c590L i s  t h e  t o t a l  f l o w  i n  Longmont Wash L e f t  Branch ups t r eam o f  t h e  
' + c o n f l u e n c e  w i t h  Longmont Wash 
* 6 

+ S t a r t  Longmont Wash 
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LINE 

21OF 
Sub-Basin 210F 

The Cla rk  Uni t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  sub-bas in  is based  on t h e  fo l lowing :  
&Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15  20 25 30 35  40 45 50 5 5  60 65 70 7 5  80 85 90 

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 -04 .04 .01 .01 .01 .01 . O 1  .01 

L+ 0.668 m i l e s ,  S- 349  f e e t / m i l e ,  Kb- .03 

KK 589590 
KM Normal d e p t h  channe l  r o u t e  from C589 t o  C590 
KM Source:  HEC-2 C r o s s  S e c t i o n :  LO 0.813 
RS 2 FLOW -1 
RC 0.065 0.050 0.060 1751.0 0.0423 
RX 9957.0 9963.5 9984.5 9996.1 10008.8 10017.4 10040.1 10060.8 
RY 1843.8 1842.9 1837.0 1831.2 1830.6 1836.1 1838.3 1842.1 

KK 2lOG 
KM Sub-Basin 210G 
KM 
KM The Cla rk  U n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
KM The Urban t i a e - a r e a  r e l a t i o n  is used  f o r  t h i s  b a s i n .  
KM 
KM Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
KM 6-Hour R a i n f a l l .  P a t t e r n  No. 1.00 
KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 
KM 

HEC-1 INPUT 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55  60 65 70 7 5  80 85 90 

.48 .47 .47 .17 . I 3  .13 .06 . 0 6  . 0 5  .05 .04 .04 . O l  .O1 . O 1  . O 1  . O l  . O 1  

L+ 0.969 m i l e s ,  S- 333  f e e t / m i l e ,  K& .03 

KK C590R 
KM Hydrograph combine 589590 + 210G a t  C590 r i g h t  b ranch  
HC 2 

NOTE: 590593 is t o o  s h o r t  t o  r o u t e  . 
' ' C590R is t h e  t o t a l  f l o w  i n  Longmont Wash ups t ream o f  t h e  c o n f l u e n c e  
' ' w i t h  Longmont Wash L e f t  Branch . * 
KK C590 
KM Hydrograph combine C590L t C590R a t  C590 
HC 2 

' ' C590 is t h e  t o t a l  f l o w  i n  Longmont Wash u p s t r e a m  of  t h e  c o n f l u e n c e  
' '' Longmont Wash Right  Branch 
I t  

' S t a r t  Longmont Wash Righ t  Branch 
. *  

KK 210H 
KM Sub-Basin 210H 
KM 
KM The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
KM The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  bas in .  

PAGE 32 

F i l e :  model-6.ohl 
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LINE 

1383  

LINE 

F i l e :  model-6.ohl 

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30  35 40 45 5 0  5 5  60 65 70 7 5  80 85 90 

.47 .47 .47 .16 .13  . I 3  . 06  . 06  .05 .05 .04 .04 .01 . 0 1  .01 . O 1  .01 . 01  

L= 0.565 m i l e s ,  S- 340 f e e t / m i l e ,  Kb- .03 

0.070 
0.09 0.23 6.20 0.16 21.74 

0.117 0.098 
0 5 1 6  30  6 5  7 7  84 90 94 97 

HEC-1 INPUT PAGE 33  

KK 592593 
KM Normal d e p t h  channe l  r o u t e  f rom C592 t o  C593 
KM Source:  HEC-2 Cross  S e c t i o n :  LO-RBI 0.027 
RS 3 FLOW -1 
RC 0.065 0.050 0.060 2062 .0  0.0412 
RX 9920.6 9964.0 9984.7 9996.1 10003.9 10025.4 10041.1 10057.9 
RY 1820.0 1804.5 1801.2 1797.3 1797.3 1808.5 1818.3 1820.1 

4 + 
592593 is t h e  t o t a l  f l o w  i n  Longmont Wash R i g h t  Branch u p s t r e a m  
o f  t h e  c o n f l u e n c e  w i t h  Longmont Wash . 

KK C593 
KH Hydrograph combine C590 t C593R a t  C593 
HC 2 

4 .  

' ' C593 is t h e  t o t a l  f l ow i n  Longmont Wash be low t h e  c o n f l u e n c e  w i t h  
' ' Longmont Wa3h Right  Branch 
t t  

KK 593594 
KM Normal d e p t h  channe l  r o u t e  f rom C593 t o  C594 
KM Source:  HEC-2 Cross  S e c t i o n :  M 0 . 4 1 3  
RS 2 FLOW -1 
RC 0.065 0.050 0.060 988.0 0.0202 
RX 9937.2 9958.5 9981.7 9992.8 10007.7 10024.4 10041.9 10067 .8  
RY 1783.6 1773.5 1773.9 1771.3 1771.2 1774 .5  1778.7 1788.7 

2101 
Sub-Basin 2101 

The C l a r k  U n i t  Hydrograph is used f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 5 5  60 65 70 7 5  80 85 90 

.49 .48 .48 . I 8  .15 .14 .07 .07 .06  .06  .06  .06 .01 .O1 .01 . O O  .OO .OO 

L3 0.634 m i l e s ,  S= 250 f e e t / m i l e ,  Kb- .03 

0.049 
0.09 0.15 7.60 0.09 15.00 

0.138 0.158 
HEC-1 INPUT 

KK C594 
Kt4 Hydrograph combine 593594 t 2101 a t  C594 
HC 2 

KK 594595 
KH Normal d e p t h  channe l  r o u t e  f rom C594 t o  C595 

Appendix B 
HEC-I o u t p u t  f i l e ,  100-Year ,  6-Hour Storm 
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LINE 

F i l e :  model-6.ohl  

KM Source:  HEC-2 C r o s s  S e c t i o n :  LO 0.184 
RS 3 FLOW -1 
RC 0.065 0.050 0.060 2093.0 0.0201 

2105 
Sub-Basin 21OJ 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 . 0 0  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MIMITE INTERVALS 
5 1 0  1 5  20 25  30  3 5  40 45  50  5 5  60  65 7 0  7 5  8 0  85  90 

.48 .47 .47 .17  .14 .13 .06  .06 .06  .05 - 0 5  .05 . O O  .OO .OO -00 .OO .OO 

L- 0.684 m i l e s ,  S= 1 8 7  f e e t / m i l e ,  Kb- .03 

KK C595R 
KM Hydrograph combine 594595 + 2105  a t  C595 
HC 2 

I t  

' ' C595R is t h e  t o t a l  f l o w  i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
' w i t h  B r i s t o l  Wash 

HEC-1 INPUT 

KK C595 
KM Hydrograph combine C595L + C595R a t  C595 
HC 2 

+ 
' ' C595 is t h e  t o t a l  f l o w  i n  B r i s t o l  Wash j u s t  downs t r eam o f  t h e  

c o n f l u e n c e  w i t h  Longmont Wash . 
KK 595596 
KM Normal d t p t h  channe l  r o u t e  f rom C595 t o  C596 
KM Source:  HEC-2 Cross  S e c t i o n :  BRO.290 
RS 4 FLCW -1 
RC 0.055 0.045 0.055 1095.0 0.0110 
RX 9886.8 9904.8 9948.0 10000.0 10032.4 10081.5 10107.3 10130.4 
RY 1727.2 1724.1 1725.9 1720.2 1725.6 1725.3 1721.3 1731.4 

210K 
Sub-Basin 210K 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  50  55 60 65 7 0  75 80 85  90 

- 4 8  .47 .47 .17 . I 4  .13 - 0 6  - 0 6  .06 . 0 5  .05 .05  . O O  . O O  . O O  . O O  . O O  . O O  

L= 0.425 m i l e s ,  S= 207 f e e t / m i l e ,  Kb- .03 

KK C596 
KM Hydrograph combine 595596 + 210K a t  C596 
HC 2 

Appendix 0 
HEC-1 o u t p u t  f i l e ,  100-Year ,  6-Hour S to rm 
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LINE 

LINE 

File: model-6.ohl 

+ 
1 

' ' C596 is the total flow in Bristol Wash at Golden Eagle Blvd. 
upstream of D M  4 

t l  

Leave Basin 210 temporarily and move to Basin 209 . 
' ' Start Cloudburst Wash 

HEC-1 INPUT 

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

209A 
Sub-Basin 209A 

The Clark Unit Hydrograph is used for this basin. 
The HEC-1 time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.995 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .45 .45 .15 .ll .10 .05 .05 .04 .04 .04 .04 .O1 .O1 .01 .O1 .O1 .O1 

L- 1.028 miles, S- 367 feet/mile, K b  .08 

KK 579580 
KM Normal depth channel route from C579 to C580 
KM Source: 100 Scale 4 ' CI Happing 
RS 1 FLCW -1 

209C 
Sub-Basin 209C 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .16 .13 .12 .06 .05 .05 .04 .04 .04 .01 .01 .O1 .O1 .01 .O1 

L- 0.723 miles, S- 342 feet/mile, Kb- .05 

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

HEC-1 INPUT PAGE 37 

KK C58OR 
KM Hydrograph combine 579580 + 209C at C580 right branch 
HC 2 

209B 
Sub-Basin 2098 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS FAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .16 .I3 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .O1 .O1 .O1 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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LINE 

KM 
KM L= 0.716 m i l e s ,  S- 403 f e e t / m i l e ,  Kb- - 0 3  
KM 
BA 0.083 
LG 0.09 0.25 4.35 0.35 50.00 

KM Hydrograph combine 580R + 2098  a t  C580 
HC 2 

KK 580581 
KM Normal d e p t h  c h a n n e l  r o u t e  f rom C58O t o  C581 
KM Source:  100  S c a l e  4 '  CI  Mapping 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2339.0 0.0440 
RX 1000.0 1010.0 1025.0 1030.0 1040.0 1045.0 1070.0 1075.0 

209D 
Sub-Basin 209D 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t i m e - a r e a  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.997 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25  30 35 40  45  50  5 5  60 65 70 7 5  80 85 90 

HEC-1 INPUT PAGE 3 8  

KM .47 .47 .P6 .16 .13 .12 .06 .05 . 0 5  .04 .04 .04 .01 .01 .01 .01 .01  . O 1  
KM 
KM L= 0.800 m i l e s ,  S= 354 f e e t / m i l e ,  Kb- .04 
KM 
BA 0.244 
LG 0.11 0.26 4.35 0 .36  48.63 
UC 0.163 0.092 
U A 0 5 1 6  3 0 65 7 7  84 90 94 97 
UA 100 

KK C58lR 
KM Hydrograph combine 580581 + 209D a t  C581 r i g h t  b ranch  
HC 2 

2096 
Sub-Basin 209E 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t i m e - a r e a  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 1 5  20 25  30 35 40 45  5 0  55 60  65 70 7 5  80 85  90 

.47 .47 .47 .16 .13 .13  .06 .06  .05 .04 -04 .04 .O1 .01 . O l  .01 - 0 1  .01 

L= 1.018 m i l e s ,  S- 3 4 1  f e e t / m i l e ,  Kb- .03 

KK C581 
KH Hydrograph combine 581R + 209E a t  C58l  
HC 2 

KK 581582 
KM Normal d e p t h  channe l  r o u t e  f rom C581 t o  C582 
KM Source:  100 S c a l e  4 '  CI Happing 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 4012.0 0.0459 

F i l e :  mcdel-6.ohl  
Append ix  B 
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LINE 

LINE 

File: model-6.ohl 

RX 1000.0 1010.0 1025.0 1030.0 1035.0 1040.0 1050.0 1065.0 
RY 2100.0 2096.0 2092.0 2091.5 2091.5 2092.0 2096.0 2100.0 * 

HEC-1 INPUT 

.. ID..... I ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

KK 209F 
Kn Sub-Basin 209F 
KH 
Kn The Clark Unit Hydrograph is used for this basin. 
Kn The HZC-1 time-area relation is used for this basin. 
KM 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

EXCESS WINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .45 .45 .15 .ll .10 .05 .05 .04 .03 .03 .03 .01 .01 .Ol .O1 .01 .01 

L= 1.191 miles, S- 332 feet/mile, Kb- .09 

KK C582R 
Kn Hydrograph combine 581582 t 209F at C582 right branch 
HC 2 

209G 
Sub-Basin 209G 

The Clark Unit Hydrograph is used for this basin. 
The Urbdn time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.997 

EXCESS WINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .O1 .01 .O1 .01 .01 .01 

L= 1.050 miles, S- 306 feet/mile, Kb- .03 

PAGE 39 

HEC-I INPUT PAGE PO 

KK C502 
Kn Hydrograph conbine C582R + 209G at C582 
HC 2 

KK 582583 
KH Normal depth channel route from C582 to C583 
Kn Source: 100 Scale 4' CI Mapping. 
RS 2 FLCW -1 
RC 0.060 0.050 0.060 1725.0 0.0232 
RX 960.0 1020.0 1035.0 1040.0 1050.0 1055.0 1065.0 1073.0 
RY 2024.0 2018.0 2016.0 2015.5 2015.5 2016.0 2020.0 2024.0 

209H 
Sub-Basin 209H 

The Clnrk Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hcur Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .46 . 4 5  .15 .I2 .ll .05 .05 .04 .03 .02 .02 .01 .01 .01 .01 .01 .01 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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LINE 

LINE 

F i l e :  model-6.ohl 

KM L= 0.542 m i l e s ,  S= 3 4 3  f e e t l m i l e ,  .07 
KN 
BA 0.083 
LG 0.15 0.31 5.60 0.22 26.57 
UC 0.179 0.138 
U A 0 5 1 6  3 0  6 5  7 7  84 90 94 97 
UA 100 
* 

KK C583 
KM Hydrograph combine 582583 + 209H a t  C583 
HC 2 

583584 
Normal d e p t h  channe l  r o u t e  f rom C583 t o  C584 
Source:  HEC-2 C r o s s  S e c t i o n :  CL 1.661 

5 FLOW -1 
0.055 0.070 0.055 3107.0 0.0356 

9859.8 9910.3 9933.5 9995.6 10021.7 10051.0 10083.0 10127.8 
1948.3 1944.2 1943.7 1930.9 1932.4 1941.6 1937.3 1945.2 

HEC-1 INPUT 

ID ....... I....... 2. ...... 3 ....... 4... . . . .5.. . . . . .6.. . . . . .7.. . . . . .8..8... . . . .9.. . . . .  10 

2091 
Sub-Basin 2091 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  f o l l o w i n g :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
A n  r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0 .998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25  30 3 5  40 45  50  55 60 65 7 0  7 5  80 85  90 

.07 .46 .46 .16 . 13  .12 .05  .05 .05 .04 .03 .02 . O O  .OO .OO .OO . O O  . O O  

L= 0.691 m i l e s ,  S= 347 f e e t / m i l e ,  Kb- .04 

KK C584I 
10.1 Hydrograph combine 583584 + 2091 a t  C584I 
HC 2 

. +  
' C584I is t h e  t o t a l  f l o w  i n  C l o u d b u r s t  Wash u p s t r e a m  o f  Dam 7 

& 

KK C5840 
KM R e s e r v o i r  r o u t e  a t  C584 (Dam 7 ) .  
RS 1 ELEV 1884.8 
SV 0.00 14.55 37.17 57.52 86.65 
SV 113.00 118.00 122.00 126.25 131.00 
SE 1884.8 1908.0 1916.0 1920.0 1924.0 
SE 1926.8 1927.2 1927.6 1928.0 1928.4 
SQ 0 135 223 285 326  
SQ 704 1007 1394 1852  2374 
SE 1884.8 1892.0 1900.0 1908.0 1916.0 
SE 1926.0 1926.4 1926.8 1927.2 1927.6 
RL 0.15 

' End Basin 209. Re jo in  B a s i n  210 , 

HEC-1 INPUT 

ID ....... 1.  ...... 2.  ...... 3 ....... 4 ....... 5 .  

PAGE 4 1  

PAGE 42 

8 g...... 10 .... ....... 

KK 584597 
KN Normal d e p t h  channe l  r o u t e  f rom C584 t o  C597 
KM Source:  HEC-2 Cross  S e c t i o n :  CL 1.032 
RS 8 FLOW -1 
RC 0.065 0.050 0.065 3704.0 0.0261 
RX 9902.1 9923.0 9938.7 9984.6 10049.3 10056.0 10091.7 10120.0 
RY 1839.1 1830.1 1826.6 1824.1 1824.9 1826.7 1828.5 1838.8 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year, 6-Hour S to rm Page 27 



LINE 

1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 

F i l e :  model-6.ohl 

210L 
Sub-Basin 210L 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35  40 45 5 0  55  60 65 70 75  80 85 90 

.46 .46 .46 .15 .12 . l l  .05 .05 .04 .03 .03 .02 . O O  . O O  . O O  . O O  .OO . O O  

L- 0.820 m i l e s ,  S= 251 f e e t / m i l e ,  Kb- .03 

KK C597 
KM Hydrograph combine 584597 + 2lOL a t  C597 
HC 2 

KK 597598 
KH Normal d e p t h  channe l  r o u t e  from C597 t o  C598 
KM Source:  HEC-2 Cross  S e c t i o n :  CL 0.328 
RS 5 FLOW -1 
RC 0.065 0.050 0.065 2822.0 0.0252 
RX 9961.0 9961.9 9969.1 9986.3 10018.5 10082.6 10155.2 10278.8 
RY 1740.2 1740.2 1738.1 1731.6 1732.3 1737.1 1740.0 1740.8 

KK 2lOH 
KM Sub-Basin 21OH 
KM 
KM The Clark lJni t  Hydrograph is used  f o r  t h i s  b a s i n .  
KM The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  bas in .  
KM 
KM Time of Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
KH 6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 

HEC-1 INPUT 

ID..... .. 1.......2.......3.......4.......5.......6.......7......,8.......9... 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL VALUES EXCEEDED I N  5-MINUTE INTERVALS 
5 10 15 20 25 30 35  40 45 50 55  60 65 70 75 80 85 90 

.47 .47 .46 .16 .13 . I 2  .05 . 0 5  .05 -04 .04 .03 . O O  . O O  . O O  . O O  .OO . O O  

L= 1.022 m i l e s ,  S- 232 f e e t / m i l e ,  Kb- .03 

KK C598 
KM Hydrograph combine 597598 t 210M a t  C598 
HC 2 

t +  

' C598 is t h e  t o t a l  f low i n  C loudburs t  Wash a t  Golden Eag le  Blvd. 
' upstream of  IIAH 4 
I t  

210N 
Sub-Basin ZION 

The Cla rk  Unit  Hydrograph i s  used  f o r  t h i s  b a s i n .  
The Llrhdlr t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35  40 45 50 55  60 65 70 75  80 85 90 

.45 . 4 4  . 4 4  .13 . I 0  .09 .03 .03  .03 .01  .O1 .O1 .OO . O O  . O O  . O O  .OO . O O  
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INPUT 
LINE 

NO. 

KM LG 0.309 miles, S= 178 feetlmile, Kb= .03 
KM 
BA 0.049 
LG 0.09 0.25 4.10 0.40 16.38 
UC 0.108 0.069 
U A 0 5 16 3 0 65 77 84 90 94 97 
UA 100 

KK C599I 
KM Hydrograph combine C585 + C596 t C598 + 210N at C599I 
HC 4 

t t  

' C5991 i3 the total flow in Ashbrook Wash upstream of DAM 4 * 

HEC-I INPUT 

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

KK C5990 
KM Reservoir route at C599 (Dam 4). 
RS 1 ELEV 1694.7 
SV 0.00 16.85 31.66 52.71 80.85 
SV 113.00 116.14 120.00 124.00 128.00 
SE 1694.7 1708.0 1710.0 1712.0 1714.0 
SE 1715.8 1716.0 1716.2 1716.4 1716.6 
SQ 0 38 214 312 384 
SQ 642 754 957 1262 1665 
SE 1694.7 1696.0 1700.0 1702.0 1704.0 
SE 1714.8 1715.4 1715.8 1716.2 1716.6 
RL 0.97 

22 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING ( - - - > I  DIVERSION OR PUMP FLOW 

( . ) CONNECTOR ( < - - - I  RSTUFN OF DIVERTED OR PUMPED FLOW 

File: model-6.ohl 
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( * + * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
~*+*+***+**.*****&**.***.**++.*. .~*.*.**~. 

FLOOD HYDROGRAPH PACKAGE (HEC-I) * 
UAY 1991 

VERSION 4.0.1E 

+ RUN DATE 10/16/96 TIME 10:14:57 ' 
* + * + * * * * * t * * * * * t * l * t * * * * * * t * * t * t t * * t * * L * b  

*tt*****~*t******t*t*****+t*******t+*** 

U.S. A M Y  CORPS OF ENGINEERS + 

HYDROLCGIC ENGINEERING CENTER + 

609 SECONO STREET 
DAVIS, CALIFORNIA 95616 t 

(916) 551-1748 
1 

****t**.tl***.*t*t******t********,***** 

FOUNTAIN HILLS AIIMP - Project No. 63 
Future Condition Model File: MODEL-6.IH1 
100-Year, &Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGPAPH TIME DATA 
W I N  1 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 1080 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1759 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.02 HOURS 
TOTAL TIME BASE 17.98 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CllRIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

7 JD INDEX STORM NO. 1 
STRM 3.30 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

8 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.01 0.01 0.01 
0.01 0.01 0.01 
0.01 0.01 0.01 
0.03 0.03 0.03 
0.01 0.01 0.01 
0.01 0.01 0.01 

File: model-6.ohl 
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11 JD INDEX S T O W  NO. 2 
STRU 3.28 PRECIPITATION DEPTH 
TRDA 0.50 TPANSFOSITION DRRINAGE AREA 

0 PI PRECIPITATION PATTEW 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.0 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.03 0.03 0.03 0.03 0.03 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.30 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

12 JD INDEX S T O W  NO. 3 
STRH 3.23 
TRDA 2.80 

13 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

File: model-6.ohl 

PRECIPITATION DEPTH 
TRANSPOSITION DRRINAGE AREA 
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INDEX S T O W  NO. 4 
STRM 3.04 PRECIPITATION DEPTH 
TRDA 16.00 TRAIISPOSITION DRAINAGE AREA 

PRECIPITATION PATTE?-V 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

File: model-6.ohl 

INDEX STORM NO. 5 
STRM 2.67 PRECIPITATION DEPTH 
TRDA 90.00 TMSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

Appendi 
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24 JD INDEX STOW NO. 6 
STRH 1.88 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

25 P I  PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0 .01  0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

RUNOFF S U W Y  
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIHUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE IW(STAG6 

t 6-HOUR 24-HOUR 72-HOUR 

HYDROGPAPH AT 
t 207A 382. 4.30 55.  18.  18.  0.26 

HYDROGRAPH AT 
t 2078 306. 4.30 9 6. 15.  15. 0.21 

2 COMBINED AT 
t C550 687. 4.30 101.  34.  34. 0.46 

ROUTED TO 
t 550552 615.  4.37 100.  34. 3 4 .  0.46 

HYDROGRAPH AT 
t 207C 321. 4.22 34.  11.  11.  0.17 

2 COMBINED AT 
t C552L 878. 4.35 132. 44. 4 4 .  0.64 

HYDROGPAPH AT 
t 2070 424. 4.13 48. 16.  16.  0.20 

ROUTED TO 
t 551552 41b. 3.22 48. 16. 16.  0.20 

HYDROGRAPH AT 
+ 207E 286. 4.12 39.  13 .  13.  0.16 

2 COMBINED AT 
t C552R 679. 4.18 87.  29. 29. 0.35 

2 COMBINED AT 
t C552 1312. 4.28 211. 71 .  71. 0.99 

ROUTED TO 
t 552553 1308. 4.32 211. 71. 71.  0.99 

HYDROGPAPH AT 
+ 207F 253. 4 .15  30.  10.  10. 0 .13 

File: model-6.ohl 
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F i l e :  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

A p p e n d i x  0 
HEC-1 o u t p u t  f i l e ,  1 0 0 - Y e a r ,  6 - H o u r  Storm 



File: 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
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2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

File: model-6.ohl 

4.08 127. 43. 43. 

4.12 278. 93. 93. 

4.17 277. 93. 93. 

4.05 14. 5. 5. 

4.17 291. 98. 98. 

4.03 61. 20. 20. 

4.05 61. 20. 20. 

4.02 17. 6. 6. 

4.03 78. 26. 26. 

4.05 26. 9. 9. 

4.03 104. 35. 35. 

4.02 3. 1. 1. 

4.05 3. 1. 1. 

4.03 107. 36. 36. 

4.05 107. 36. 36. 

4.02 21. 7. 7. 

4.05 128. 43. 43. 

4.12 409. 138. 138. 

4.02 36. 12. 12. 

4.00 36. 12. 12. 

4.02 72. 24. 24. 

4.02 72. 24. 24. 

4.02 8. 3. 3. 

4.02 79. 26. 26. 

9.05 79. 26. 26. 

4.02 14. 5. 5. 

4.03 93. 31. 31. 

4.05 93. 31. 31. 

4.10 494. 166. 166. 

4.12 494. 166. 166. 
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HYDRCGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGFAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

F i l e :  m o d e l - 6 . o h l  
A p p e n d i x  B 

HEC-I o u t p u t  f i l e ,  1 0 0 - Y e a r ,  6 - H o u r  Storm 

B 
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I 
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

F i l e :  m o d e l - 6 . o h l  
Appendix B 

HEC-1 o u t p u t  f i l e ,  1 0 0 - Y e a r ,  6 - H o u r  S t o r m  



HYDROGRAPH AT 
210N 462. 4.05 

2 COMBINED AT 
C598 884. 4.88 

HYDROGRAPH AT 
210N 162. 4.00 

4 COMBINED AT 
C599I 2474. 4.17 

ROUTED TO 
C5990 1631. 5.00 

' **  NORMAL END OF HEC-1 + * *  

File: model-6.ohl 
Appendix B 

HEC-I output file, 100-Year, 6-Hour Storm 
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1+*,.. .+*.*+*.*+*,***.,*,**.*,**. .*,***.. ,  
t , 
+ FLOOD HYDROGRAPH PACKAGE (HEC-11 ' 

HAY 1991 
VERSION 4.0.18 

RUN DATE 10/16/96 TIME 10:17:43 ' 
**t,,,l***l*~*,**.****~t***.~*****.***'t~ 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

.*t..tt**L*'***t**.t.*t~,*******t***t** 

1 

* U.S. ARNY CORPS OF ENGINEERS 
' HYDR0UX;IC ENGINEERING CENTER 

609 SECOND STREET 
t DAVIS, CALIFORNIA 95616 t 

* (9161 551-1748 

* . , * * * l * * * & * t * . t * * * * t * * * * * t * * * * * ' * * t * * ~  

THIS PROGRAn REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- R A E  CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURB. 
THE DEFINITION OF -AHSKK- ON RK-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

File: model-24 .oh1 

ID. ...... 1.......2..... .. 3.......4.......5.......6.......7.......8.......9... ..-lo 

ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model File: MODEL-24.IH1 
ID 100-Year ,24-Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 

IT 1 1800 
10 5 
IN 15 

Point precipitation values are are based on Hydro-40 DARF. 
* 0.01 5.00 10.00 50.00 80.00 100.00 200.00 
* 1.000 0.980 0.949 0.883 0.861 0.850 0.819 . 
JD 4.20 0.01 
+ The following PC records are a 24-hour SCS Type I1 rainfall distribution. 
PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025 
PC 0.028 0.032 0.035 0.038 0.041 0.044 0.048 0.053 0.056 0.060 
PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.093 0.098 0.103 
PC 0.109 0.114 0.120 0.127 0.133 0.140 0.147 0.155 0.163 0.172 
PC 0.181 0.192 0.204 0.220 0.235 0.259 0.283 0.473 0.663 0.699 
PC 0.735 0.754 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.846 
PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910 
PC 0.912 0.920 0.921 0.926 0.929 0.930 0.937 0.941 0.945 0.950 
PC 0.952 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981 
PC 0.984 0.987 0.989 0.992 0.995 0.998 1.000 
JD 4.12 5.00 
JD 3.99 10.00 
JD 3.71 50.00 
JD 3.62 80.00 

207A 
Sub-Basin 207A 

The Cldrk Unit Hydrograph is used for this basin. 
The Natural time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 -02 .01 .01 .01 .01 .01 .O1 

L- 1.356 miles, S= 351 feet/mile, Kb- .13 

Appendix B 
HEC-I output file, 100-Year, 24-Hour Storm 



1 HEC-1 INPUT PAGE 2 

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

2078 
Sub-Basin 2078 

The Clark Unit Hydrograph is used for this basin. 
The Natural time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

L= 1.312 miles, S- 359 feet/mile, KIP .13 

62 KK C550 
63 KM Hydrograph combine 207A + 2078 at C550 
64 HC 2 

65 KK 550552 
66 KM Normal depth channel route from C550 to C552 
67 KM Source: Hydrology Field Reconnaissance 
68 RS 4 FLOW -1 
69 RC 0.050 0.045 0.050 4410.0 0.0528 
70 RX 1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0 
71 RY 2188.0 2184.0 2180.0 2176.0 2176.0 2180.0 2184.0 2188.0 

207C 
Sub-Basin 207C 

The Clark Unit Hydrograph is used for this basin. 
The Natural time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.25 .25 .25 .25 .24 .24 .01 .O1 .O1 .01 .01 .Ol .OO .OO .OO .OO .OO .OO 

LI 0.974 miles, S= 297 feetlmile, Kb= .ll 

0.173 
0.19 0.37 5.30 0.26 13.69 
0.404 0.360 

HEC-1 INPUT 

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

File: model-24.ohl 

KK C552L 
KM Hydrograph combine 550552 + 207C at C552 left branch 
HC 2 

2070 
Sub-Basin 207D 

The Clark Unit Hydrograph is used for this basin. 
The HEC-1 time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the foll~ing: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.26 .26 . 2 G  .26 .25 .25 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 

L- 1.036 miles, S- 373 feetfmile. Kb- .09 

Appendix B 
HEC-1 output file, 100-Year, 24-Hour Storm 
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LINE 

File: model-24 .oh1 

KK 551552 
KM Normal depth channel route from C551 to C552 
KM Source: 100 Scale 4' CI Mapping 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 4410.0 0.0528 
RX 1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0 
RY 2188.0 2184.0 2180.0 2176.0 2176.0 2180.0 2184.0 2188.0 
* 

KK 207E 
KM Sub-Basin 207E 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 
KM An rainfall areal reduction factor of 1.000 
KM 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .26 .26 .26 .26 .26 .26 .02 -02 .02 .02 .02 .02 .O1 .01 .01 .01 .01 .01 
KM 
KM I,=- 1.366 miles, S= 315 feet/mile, Kb= .07 
KM 
BA 0.157 
IG 0.15 0.29 4.35 0.38 44.41 

HEC-1 INPUT 

ID..... .. 1.......2.......3.......4.......5.......6.......7.......8.......9.... 
UC 0.363 0.443 
U A 0 5 16 30 65 77 84 90 94 
UA 100 
+ 

KK C552R 
KM Hydrograph combine 551552 + 207E at C552 right branch 
HC 2 
t 

KK C552 
KM Hydrograph combine C552L + C552R at C552 
HC 2 

KK 552553 
KM Normal depth channel route from C552 to C553 
KM Source: Hydrology Field Reconnaissance 
RS 2 FLOW -1 
RC 0.060 0.050 0.060 1336.0 0.0337 
RX 993.0 1010.0 1055.0 1061.0 1082.0 1096.0 1105.0 1127.0 
RY 98.0 94.3 94.4 94.0 94 -3 94.5 96.2 98.0 

207F 
Sub-Basin 207F 

The Clark Unit Hydrograph is used for this basin. 
The HEC-1 time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

-26 .25 .25 .25 .25 .25 .02 .02 .02 .02 .02 .02 .01 .O1 .01 .01 .01 .01 

L= 0.794 miles, S- 296 feet/mile, Kb- .1I 

KK C553 
KM Hvdroara~h comhine 552553 t 207E at C553 

KK 553556 
KM Normal depth channel route from C553 to C556 
KM Source: HEC-2 Cross Section: AS 6.118 
RS 2 FLOW -1 
RC 0.055 0.045 0.060 2393.0 0.0255 
RX 9904.4 9945.9 9974.0 9987.4 9994.9 10008.6 10027.0 10045.3 

HEC-1 INPUT 

Appendix B 
HEC-1 output file, 100-Year, 24-Hour Storm 
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LINE 

180  

LINE 

F i l e :  model-24 .oh1 

ID..... .. 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
RY 2004.2 2003.9 1991.7 1990.4 1987.9 1988.2 1997.5 2006.7 

207G 
Sub-Basin 207G 

The C l a r k  U n i t  Hydrograph is u s e d  for t h i s  b a s i n .  
The HEC-1 t i m e - a r e a  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  50  5 5  60 65 70 75 80 85  90 

.25 .25 .25 .25 .25 .24 .01  .01  .01  .01 .01 .01 .OO . O O  . O O  -00 .OO . O O  

L- 1.467 m i l e s ,  S- 198  f e e t / m i l e ,  Kb- .10 

KK C556L 
KM Hydrograph combine 553556 + 207G a t  C556 l e f t  b ranch  
HC 2 

207H 
Sub-Basin 207H 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCSSS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 5 0  55 60 65 70 75 80 85 90 

.27 .27 .27 .26 .26 .26 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 

L= 1.044 m i l e s ,  S- 371  f e e t / r n i l e ,  Kb= .05 

HEC-1 INPUT 

KK 554555 
KM Normal d e p t h  channe l  r o u t e  f rom C554 t o  C555 
KM Source:  100 S c a l e  4 '  CI Happing 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2497.0 0.0649 
RX 1000.0 1025.0 1080.0 1100.0 1120.0 1130.0 1140.0 1155.0 
RY 2192.0 2188.0 2186.0 2184.0 2184.0 2188.0 2192.0 2194.0 
* 

2071 
Sub-Basin 2071 

The C la rk  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The llrhan t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 P O  45 50  5 5  60 6 5  70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03  .03  .03  .03 .03 .02 .02 .02 .02 .02 .02 

L- 0.810 m i l e s ,  S- 320 f e e t / m i l e ,  Kb- . 03  

KK C555 
KH Hydrograph combine 554555 + 2071 a t  C555 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year ,  24-Hour Storm 
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555556 
Normal depth channel route from C555 to C556 
Source: 200 Scale Mapping 
7 FLOW -1 

0.050 0.050 0.055 3353.0 0.0480 
1000.0 1050.0 1090.0 1095.0 1130.0 1150.0 1160.0 1185.0 
2020.0 2016.5 2006.0 2004.0 2005.0 2006.0 2010.0 2020.0 

KK 2075 
161 Sub-Basin 2075 
Kn 
lU4 The Clark Unit Hydrograph is used for this basin. 
Kn The Urbdn time-area relation is used for this basin. 
Kn 

Tine of Concentration for this sub-basin is based on the following: 
Kt4 An rainfall areal reduction factor of 1.000 
m 

HEC-1 INPUT PAGE 7 

LINE 

EXCESS RAINFALL VALUES EXCEEDED IN )-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .2? .27 .27 .27 .03 .03 .03 .02 .02 .02 .02 .02 .02 -02 .02 .02 

L= 0.714 miles. S- 248 feet/mile, Kb- .04 

KK C556R 
Kt4 Hydrograph combine 555556 t 2075 at C556 right branch 
HC 2 

KK C556 
Kn Hydrograph combine C556L + C556R at C556 
HC 2 

KK 556557 
KH Normal depth channel route from C556 to C557 
)(n Source: HEC-2 Cross Section: AS 5.765 
RS 3 FLOW -1 
RC 0.055 0.045 0.060 2298.0 0.0260 
RX 9957.1 9995.6 10000.0 10010.0 10040.4 10084.4 10104.2 10180.7 
RY 1949.3 1935.9 1935.8 1936.7 1936.7 1938.2 1947.1 1949.9 

The Cldrk Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .27 .27 .27 .27 -27 .03 .03 .03 -03 .03 -03 .01 .01 .01 .O1 -01 .O1 

L= 0.859 miles, S= 294 feet/mile, Kb- .05 

HEC-1 INPUT PAGE 8 

LINE 

KK C557R 
h71 Hyclrcurdph combine 556557 t 207K at C557 
HC 2 

Appendix B 
HEC-1 output file, 100-Year, 24-Hour Storm File: model-24.ohl Page 5 



LINE 

353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 

File: model-24.ohl 

Sub-Basin 207L 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .O1 

L- 0.667 miles, S- 236 feet/mile, KIP .04 

KK C557 
KM Hydrograph combine C557R + 207L at C557 
HC 2 

t t  

* + C557 is the total flow in Ashbrook Wash downstream of Golden Eagle Blvd. 
at fire station 

4 I 

KK 557558 
Kt4 Normal depth channel route from C557 to C558 
KM Source: HEC-2 Cross Section: AS 5.254 
RS 3 FLOW -1 
RC 0.055 0.045 0.060 2652.0 0.0242 
RX 9662.0 9965.0 9967.0 10000.0 10072.0 10095.0 10122.0 10175.0 
RY 1890.0 1885.9 1884.0 1878.0 1880.0 1886.0 1888.0 1890.0 

KK 207M 
Kt4 Sub-Basin 207M 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-araa relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 
KM An rainfall areal reduction factor of 1.000 

HEC-I INPUT 

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

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .Ol .01 .01 .01 .O1 

L= 0.636 miles, S= 295 feet/mile, Kb- .04 

KK C55R 
1171 Hydrograpli combine 557558 t 207M at C558 
HC 7 

KK 558560 
KM Normal depth channel route from C558 to C560 
KM Source: HEC-2 Cross Section: AS 4.839 
RS 2 FLOW -1 
RC 0.055 0.045 0.060 1986.0 0.0185 
RX 9777.0 9897.0 9933.1 9970.6 10042.2 10063.4 10121.6 10204.9 
RY 1840.3 1837.3 1836.3 1824.3 1822.7 1828.5 1827.7 1842.7 

KK 2070 
KM Sub-Basin 2070 
KM 
101 The Cldrk llnit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 
KM An rdinfall areal reduction factor of 1.000 
KM 

Appendix B 
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LINE 

File: model-24.ohl 

KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KN 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .27 .27 .26 .26 .26 .26 .02 -02 .02 .02 .02 .02 .01 .O1 .01 .01 .01 -01 
KM 
KM L= 0.643 miles, S* 275 feet/mile, Kb- .04 
KM 

U A 0 5 16 3 0 65 77 84 90 94 97 
UA 100 
* 

HEC-1 INPUT PAGE 10 

KK C560R 
KM Hydrograph combine 558560 + 2070 at C560 right branch 
HC 2 

207N 
Sub-Basin 207N 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-drea relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .26 .03 .02 .02 .02 .02 .02 .01 .O1 .O1 -01 .01 .01 

L= 0.431 miles, S- 190 feet/mile, Kb= .03 

KK 559560 
KM Normal depth channel route from C559 to C560 
Kt4 Source: 200 Scale Mapping 
Fs 4 FLOW -1 
RC 0.050 0.045 0.050 2170.0 0.0230 
RX 1000.0 1050.0 1080.0 1100.0 1110.0 1140.0 1170.0 1205.0 
RY 1854.0 1852.0 1850.0 1848.0 1848.0 1850.0 1852.0 1854.0 

KK C560I 
KM Hydrograph combine C560R t 559560 at C5601 
HC 2 

* + 
' C560I is the total flow in Ashbrook Wash upstream of Dam 6 

KK C56OO 
KM Reservoir route at C560 (Ddm 6). 
RS 1 ELEV 1808.8 
SV 0.00 1.71 14.81 34.65 60.43 93.47 
SV 197.00 205.00 212.00 219.00 226.40 234.00 
SE 1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 
SB 1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 
SQ 0 57 136 184 224 257 
SQ 691 1055 1500 2018 2600 3243 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5....... 6. 

RL 0.40 
+ 
+ 

+ ' End Basin 207. Start Basin 210 temporarily 
I 

135.64 183.00 186.00 191.44 
242.00 246.00 250.00 254.00 
1832.0 1835.4 1835.6 1836.0 
1838.8 1839.0 1839.2 1839.4 

285 303 319 440 
3944 4315 4699 5097 

PAGE 11 

KK 560585 
KM Normal depth channel route from C560 to C585 
KM Source: HEC-2 Cross Section: AS4.311 
RS 6 FLOW -1 
RC 0.050 0.025 0.050 3127.0 0.0272 
RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 
RY 1772.0 1771.7 17b5.3 1765.3 1765.9 1768.5 1773.3 1773.7 
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The Clark Unit  Hydrogrdph is used  f o r  t h i s  b a s i n .  
The Urban t ime-area r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fol lowing:  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS MINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 5 0  55 60 65 70 75 80 85 90 

.27 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 . O 1  .01 .01 .01 

L- 0.631 m i l e s ,  s-. 233 f e e t / m i l e ,  K& .03 

KK C585 
KM Hydrograph combine 560585 + 210A a t  C585 
HC 2 . 
+ C585 is t h e  t o t a l  f low i n  Ashbrook Wash a t  Golden Eag le  Blvd. j u s t  
+ ' upstream o f  DZ.Y 4 
* b  

+ Temporari ly  s t o p  Basin 210. S t a r t  B a s i n  208 . 
+ S t a r t  a r i s t o l  Wash 
t *  

HEC-I INPUT 

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

4 68 KK 208A 
4 69 KM Sub-Basin 2OBA 
470 Kn 
471 KM Tha Clark Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
472 KM The Ulbdn t ime-area r e l a t i o n  is used  f o r  t h i s  b a s i n .  
4 73 KM 
474 Kn Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
475 KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 
476 Kn 
4 77 Kn EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
478 Kn 5 10 15 20 25 30 35 40 45 5 0  55 60 65 70 75 80 85 90 
479 Kn .27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 
480 KM 
481 10.1 L- 0.626 m i l e s ,  S- 366 f e e t l m i l e ,  Kb- .03 
4 82 Kn 
4 83 BA 0.139 
4 84 LG 0.09 0.25 4.35 0.35 49.86 

488 KK 561563 
4 89 KH Normal dep th  channe l  r o u t e  from C561 t o  C563 
490 KM Source:  100 S c a l e  4 '  C I  Mappinq . .  - 
491 RS 2 FLOW -1 
4 92 RC 0.050 0.015 0.050 2335.0 0.0856 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  f o l l o u i n g :  
h r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .21 .?7 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

L= 0.391 miles ,  S- 325 f e e t / m i l e ,  Kb- .03 

Appendix B 
F i l e :  model-24.ohl HEC-1 o u t p u t  f i l e ,  100-Year, 2'l-Hour Storm Page 8 



LG 0.09 0.25 4.35 0.35 50.00 
UC 0.136 0.182 
U A 0 5 1 6  30  65 7 7  84 90 94 97 
UA 100 

HEC-I INPUT PAGE 13  

LINE 

KK C563R 
Kn Hydrograph combine 561563 t 2068  a t  C563 r i g h t  b r a n c h  
HC 2 

208C 
Sub-Basin 208C 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The HEC-1 t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

T i n e  o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l l cwing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 1 5  20 25  30 3 5  40 45  5 0  5 5  60 65 70 75 80 85 90 

- 2 6  .26 .26 .25 .25 .25 .02 - 0 2  .02  - 0 2  .02  .02  . O 1  . O 1  . O 1  .01 .01 .01 

L= 0.639 m i l e s ,  S= 387 f e e t / m i l e ,  Kb- . l l  

KK 562563 
KM Normal d e p t h  channe l  r o u t e  f rom C562 t o  C563 
KM Source:  100 S c a l e  4 '  CI Mapping 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 3745.0 0.1106 
AX 1000.0 1007.0 1012.0 1017.0 1022.0 1027.0 1044.0 1064.0 
RY 2420.0 2416.0 2412.0 2411.8 2411.8 2412.0 2416.0 2420.0 
+ 

2080 
Sub-Basin 208D 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  o n  t h e  f o l l d n g :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 .000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  5 0  5 5  60  65 70 75 80 85 90 

.27 .27 .27 .27 .27 - 2 9  - 0 3  .03  .03  .03  .03  .03  .02 .02 .02 .02 -02  .02 

L= 0.772 m i l e s ,  S= 327  f e e t / m i l e ,  Kb- .03 

HEC-1 INPUT PAGE 14 

LINE 

KK C563L 
KM Hydrogrlph combine 562563 t 208D a t  C563 l e f t  b ranch  
HC 2 

KK C563 
Kn Hydroyraplr combine C563R t C563L a t  C563 
HC 2 

KK 563564 
KM Normal d e p t h  channe l  r o u t e  f rom C563 t o  C564 
Kn Source:  HEC-2 Cross  S e c t i o n :  BR 2.667 
RS 3 FLCW -1 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year ,  24-Hour S to rm F i l e :  model-24.ohl  Page 9 
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208E 
Sub-Basin 208E 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Tine of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS PAIHFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 :5 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

Ir 0.604 miles, S- 306 feet/mile, Kb- .03 

KK C564R 
KM Hydrograph combine 563564 t 2086 at C564 right branch 
HC 2 

KK 208F 
KM Sub-aasin 208F 
KM 
KM The C:ark Llnit Hydrograph is used for this basin. 
KM Ttr 3rban time-ared relation is used for this basin. 
KM 
KH Timr c; Cc,ncentration for this sub-basin is based on the following: 
KM An rainfall aredl reduction factor of 1.000 

HEC-I INPUT PAGE 15 

LINE ID.. . 

EXCESS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 -02 .02 .02 .02 .02 .02 

L- 0.582 miles, S- 293 feetlmile, Kb- .03 

KK C564 
KM Hydrqr3~h combine C564R t 208F at C564 
HC 2 
+ 

KK 564565 
KM Normal depth channel route frcu C564 to C565 
KM Source: HEC-2 Cross Section: BR 2.236 
RS 5 F ' f i  -1 
RC 0.080 0.080 0.080 3243.0 0.0398 
RX 9937.7 99b5.8 9985.5 10000.0 10008.6 10016.4 10037.5 10054.4 
RY 1998.7 1998.1 1988.9 1988.8 1989.0 1990.4 1990.6 1999.1 

208G 
Sub-adsin 208G 

The Car4 Unit Hydroqraph is used for this basin. 
The Vrb.3n time-area relation is used for this basin. 

Timr of Concentration for this sub-basin is based on the following: 
A n  r.rinial1 nraal reduction fdctor of 1.000 

EXCESS FAINFALL VALLIES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 :5 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

L- 0.772 miles, S- 299 feet/mile, Kb- .04 

HEC-1 INPUT 1 

File: model-24.ohl 
Appendix B 

HFC-1 output file, 100-Year, 24-Hour Storm 



LINE 

LINE 

691  
692 
693 
694 
695 
696 
697 
698 
699 
700 
701  

F i l e :  model-24 .oh1 

KK C565 
KM Hydrograph combine 564565 + 208G a t  C565 
HC 2 

KK 565568 
KM Normal d e p t h  c h a n n e l  r o u t e  f rom C565 t o  C568 
KM Source:  HEC-2 C r o s s  S e c t i o n :  BR 1.853 
RS 3 F L O W  -1 
RC 0.050 0.060 0.045 2254.0 0.0333 
RX 9966.2 9975.6 9985.0 10000.0 10017.9 10027.6 10040.1 10052.5 
RY 1929.1 1924.5 1919.8 1918.3 1918.4 1919.6 1925.2 1930.8 

208H 
Sub-Basin 208H 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  c o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 1 5  20 25 30  3 5  00 45  50  55 60 65 7 0  7 5  80 85  90 

.27 .27 .27 .27 .27 .27 .03  .03  .03  .03  - 0 3  .02 .01 .01 .01 .01 .01 .01 

L= 0.632 m i l e s ,  S= 283 f e e t / m i l e ,  Kbp .07 

KK C568L 
KM Hydroqraph combine 565568 + 208H a t  C568 l e f t  b ranch  
HC 2 

S t a r t  Cholula  Wash . * 
KK 2081 
KM Sub-Basin 2081 
KM 
KM The C l a r k  Un i t  Hydrograph i s  u s e d  f o r  t h i s  b a s i n .  
KM :he Urban t i rne-area r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
KM 
KM Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  f o l l d n g :  
KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 
KM 

HEC-1 INPUT PAGE 1 7  

ID ....... I . . . . . .  . 2 ....... 3 ....... 4.......5.......6.......7.......8.......9...... 10 

EXCESS WINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25  3 0  3 5  40 4 5  50  5 5  60 65 70 7 5  80 85 90 

.27 .?7 .27 .27 .27 .27 .03 .03 .03  .03  - 0 3  .03 .02 .02 .02 .02 .02 .02 

L= 0.823 m i l e s ,  S= 363  f e e t / m i l e ,  Kb-  .03 

208J 
Sub-Basin 208J 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t i m e - a r e a  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
A n  r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 i 5  20 25 30  35 40 45  50  55 60 65 70 75 80 85 90 

.27 .27 .?7 .27 .27 . 27  . 03  .03 . 0 3  .03 - 0 3  .03 .02 .02 .02 .02 .02 .02 

L- 0.974 m i l e s ,  S= 353 f e e t / m i l e ,  Kb= - 0 3  

Appendix B 
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LINE 

738 
739 
740 
741 
742 
743  
744 
745 
746 
747 
748 
74 9 
750 
751 

1 

F i l e :  model-24.ohl 

KK C566 
KM Hydrograph combine 2081 t 2085  a t  C566 
HC 2 
* 

KK 566567 
KM Normal d e p t h  channe l  r o u t e  f rom C566 t o  C567 
KM Source:  HEC-2 C r o s s  S e c t i o n :  CH 0.766 
RS 3 FLOW -1 
PC 0.080 0.080 0.080 1463.0 0.0410 

KK 208K 
KM Sub-Basin 208K 
KM 
KM The C l a r k  U n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
101 The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  
KM 

HEC-1 INPUT 

ID..... .. 1.......2.......3.......4.......5.......6.......7.......8..,....9......10 
KM Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  f o l l o v i n g :  
KM An r a i n f a l l  a r e d l  r e d u c t i o n  f a c t o r  o f  1.000 
KM 
KM EXCEFS PAINFALL VALUES EXCEEDED IN $-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50  5 5  60 65 7 0  75 80 85 90 
KM .27 .27 .27 .27 .27  .27 . 0 3  .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 
KM 
KM L= 0.431 m i l e s ,  S= 317 f e e t / m i l e ,  K& .03 
Kn 
BA 0.048 
LG 0 .09  0.25 4.35 0.35 54.38 

KK C567L 
KM Hydrogr,lrh combine 566567 t 208K a t  C567 l e f t  b r a n c h  
HC 2 . 
KK 208L 
KM Sub-Basin 2O8L 
KM 
KM The C1d1.k l l n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
KM T i m  I l~l ,an t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  
KM 
KM Time o f  C o n c e n t r a t i o n  f o r  t h i s  sub -bas in  is based  on  t h e  fo l lowing :  
KM An r . 3 in fa l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 
KM 
KM EXCESS UINFALL VALLIES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50  55 60 65 70 7 5  80 85  90 
KM .27 .27 .27 .27 .27 .27 .03 . 0 3  .03 .03  .03 .03 .02 .02 .02 .02 .02 .02 
161 
KM L* 0.655 m i l e s ,  S- 334 f e e t / m i l e ,  K ~ F  . 0 3  
KM 
BA 0.059 
LG 0.09 0.25 4.40 0.35 51.31 

KK C567 
KM Hydrograph c o n ~ h i n e  C567L t 208L a t  C567 
HC 2 

KK 567568 
KM Normal d e p t h  c h a n n e l  r o u t e  f rom C567 t o  C568 
KM Source:  HEC-2 Croas  S e c t i o n :  CH 0.129 
RS 5 FLOW -1 
RC 0.050 0.060 0.045 3650.0 0.0389 
RX 9945.7 9958.4 9989.8 10000.0 10016.4 10028.3 10045.4 10059.8 
RY 1912.1 1405.9 1899.0 1899.3 1898.9 1899.5 1907.1 1911.9 
* 

HEC-1 INPUT 

Appendix B 
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LINE 

LINE 

File: model-24.ohl 

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

KM Sub-Basin 208M 
KM 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .28 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

L= 1.031 miles, S= 321 feet/mile, Kb- .03 

KK C568R 
KM Hydrograph combine 567568 + 208M at C568 right branch 
HC 2 

KK C568 
KM Hydrograpli combine C568L t C568R at C568 
HC 2 

KK 568573 
KM Normrl 4-pth channel route from C568 to C573 
KM Source: HEC-2 Cross Section: BR 1.340 
RS 3 FKW -1 
RC 0.098 0.075 0.075 2067.0 0.0324 
RX 9921.8 9951.1 9968.9 9991.3 10000.0 10006.9 10025.2 10050.4 
RY 1843.8 1810.1 1835.1 1834.7 1832.7 1833.3 1838.1 1854.0 

208N 
Sub-Basin 208N 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS PAIIIFALL VALLIES EXCEEIIEO IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02 

HEC-1 INPllT PAGE 20 

KM L3 0.589 miles, S- 160 feet/mile, Kb- .04 
KM 
BA 0.047 
LG 0.09 0.25 6.20 0.15 62.49 
UC 0.213 0.218 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK C573L 
KM Hydro:lr.~pli comhine 568573 t 208N at C573 left branch 
HC 2 

, , 
C573L is t h *  total flow in Bristol Wash upstream of the confluence with 

' zapata w.1.-11 . , 
' Start Zapatr Wash 

t t  

KK 2080 
KM Sub-Basin 2080 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is U~ed for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 

Appendix B 
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LINE 

LINE 

F i l e :  model-24 .oh1  

An r a i n f a l l  a r e a l  r a d u c t i o n  f a c t o r  o f  1 .000  

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30  35 40 45 5 0  5 5  60 65 7 0  7 5  80 85  90 

- 2 7  .27 .27 .27  .27 .27 .03 .03 .03  .03 .03 .03 .02 .02 .02 .02 .02 .02 

t. 1.174 m i l e s ,  S- 347 f e e t / m i l e ,  Kb= .03 

KK 569570 
KM Normal d e p t h  channe l  r o u t e  f rom C569 t o  C570 
KM Source:  HEC-2 C r o s s  S e c t i o n :  ZA 0.493 
RS 1 FLOW -1 
RC 0.050 0.035 0.055 1696.0 0.0404 
RX 9965.3 9985.5 9998.4 10000.0 10010.6 10019.1 10038.5 10038.5 
RY 1919.3 1912.3 1908.1 1907.8 1905.2 1908.1 1920.1 1920.1 

HEC-1 INPUT 

208P 
Sub-Basin 208P 

The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCZSS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 !5 20 25 30 35 40 45 5 0  55 60 65 70 7 5  80 85 90 

.29 .29 .28 .28 . 2 8  . 28  .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 -02  -02  

L= 0.471 m i l e s ,  5.; 312 f e e t / m i l e ,  Kb= . 03  

KK C570R 
KM Hydrograph combine 569570 t 208P a t  C570 r i g h t  b r a n c h  
HC 2 

20QQ 
Sub-Basin ZORQ 

Tha C la rk  Llnit Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o i  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALLIES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 i 5  20 25 30 3 5  40 45 50  5 5  60 65 70 7 5  80 85 90 

.28 .28 .28 .28 .27 .27 .03  .03  .03  .03  .03  .03 .02 .02 .02 .02 -02  .02 

L= 0.823 m i l e s ,  S- 324 f e e t / m i l e ,  Kb- .04 

PAGE 2 1  

HEC-1 INPUT PAGE 22 

KK C570 
KM Hydrograph ccmhine C570R t 208Q a t  C570 
HC 

I I 

NOTE: 570572 i s  t o o  s h o r t  t o  r o u t e  
L *  

Appendix B 
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LINE 

F i l e :  model-24.ohl  

KK 208R 
KM Sub-Basin 208R 

The C l a r k  U n i t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  f o l l w i n g :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 1 5  20 25 30 3 5  40 45 50  5 5  60 65 70 75 80 85 90 

.29 .29 .28 .28 .28 .28  .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02 

Ir 0.238 m i l e s ,  S= 327 f e e t l m i l e ,  Kb- . 03  

KK 571572 
Kn Normal d e p t h  c h a n n e l  r o u t e  f rom C571 t o  C572 
Kn Source: 200 S c a l e  Mapping 
RS 1 FLOW -1 
RC 0.040 0.020 0.055 1379.0 0.0566 
RX 1000.0 1020.0 1040.0 1090.0 1122.0 1125.0 1135.0 1140.0 
RY 1894.0 1893.0 1892.0 1891.0 1891.0 1892.0 1894.0 1896.0 

KK C572 
Kn Hydrngraph combine C570 + 571572 a t  C572 
HC 2 

KK 572573 
Kn Norms1 d e p t h  c h a n n e l  r o u t e  f rom C572 t o  C573 
KM Source:  HEC-2 C r o s s  S e c t i o n :  ZA 0.142 
RS 1 FLOW -1 
RC 0.050 0.035 0.055 1285.0 0.0335 
RX 9961.8 9976.8 9982.5 9987.0 10009.5 10014.3 10022.1 10029.3 
RY 1840.3 1832.1 1831.2 1829.5 1829.2 1830.b 1831.2 1835.6 

HEC-1 INPUT 

208s 
Sub-Basin 208.5 

The C l a r k  Un i t  Hydrograph is used  f o r  t h i s  b a s i n .  
The llrban t i m e - a r e a  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C c n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  1 s  based  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 .000 

EXCESS RAINFALL VALUES EXCEEIIEII IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50  55 60 65 70 75 80 85 90 

.29 .29 .?'I . 2 9  . 29  .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02 

L= 0.568 m i l e s ,  S= 234 f e e t / m i l e ,  Kb- . 03  

KK C573R 
KN Hydroqrdph combine 572573 + 208s  a t  C573 r i g h t  b ranch  
HC 2 

KK C573 
KM Hydroqraph combine C573L + C573R a t  C573 
HC 

* 
' ' NOTE: 573577 i s  t o o  s h o r t  t o  r o u t e  
I t  

4 C57.3 is t h o  t o t a l  f l o w  i n  B r i s c o l  Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  . w i t h  Montezuna Wash 
* 1 

+ S t a r t  Hontozuna Wash , 

Appendix B 
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LINE 

LINE 

File: mcdel-24.ohl 

KK 208T 
KM Sub-Basin ZOBT 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 
KM An rainfall areal reduction factor of 1.000 
KM 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .28 .28 .27 .27 .27 .27 .03 -03 .03 .03 .03 .03 -02 .02 .02 .02 .02 - 0 2  
KM 

HEC-1 INPUT 

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

KM L= 0.787 miles, S= 340 feet/mile, KbP .03 
KM 
BA 0.132 
LG 0.09 0.25 5.20 0.22 44.80 
UC 0.171 0.136 
U A 0 5 16 3 0 65 77 84 90 94 
UA 100 

PAGE 20 

.10 

208U 
Sub-Basin 208U 

The Clark Unit Hydrograph is used for this basin. 
The IJrban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALIJES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .Ol .O1 .01 

5= 0.507 miles. S= 360 feetlmile, K b  .03 

KK C574 
KM Hydrngraph combine 208T + 208U at C574 
HC 2 

KK 574575 
KM Normal depth channel route from C574 to C575 
KM Source: HEC-2 Cross Section: MO 0.587 
RS 1 FLOW -1 
RC 0.070 0.050 0.055 823.0 0.0365 
RX 9945.0 9070.b 9986.7 9995.9 10002.3 10019.0 10036.7 10055.5 
RY 1932.6 1924.5 1922.9 1917.8 1917.7 1924.0 1931.1 1934.1 

20RV 
Sub-Basin 2ORV 

The C1ai.k Unit Hydrograph is used for this basin. 
The llrbdn time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEE[IED IN 5-MINUTE INTERVALS 
HEC-1 INPUT 

Appendix B 
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LINE 

File: model-24.ohl 

575576 
Normal depth channel route from C575 to C576 
Source: HEC-2 Cross Section: MO 0.307 
1 FLOW -1 

208W 
Sub-Basin 208W 

The Clark IJnit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .28 .28 -28 .28 -04 .O3 .03 .03 .03 .03 .O2 .02 .02 .O1 .O1 .O1 

L- 0.475 miles, S= 288 feet/mile, Kb- .03 

KK C576 
KH Hydrograplr combine 575576 + 208W at C576 
HC 

HEC-1 INPUT 

KK 576577 
KH Normal d-pth channel route from C576 to C577 
KH Source: IiEC-2 Cross Section: MO 0.116 
RS 1 FLOW -1 
RC 0.070 0.050 0.055 740.0 0.0338 
RX 9915.1 9960.0 9985.5 10000.0 10000.1 10007.0 10023.3 10023.4 
RY 1826.5 1826.4 1814.5 1812.3 1812.3 1814.8 1830.3 1830.4 

' ' 576577 is the total flow in Montezuna Wash just upstream of the confluence 
+ ' with Bristol Wash 
* 

KK C577 
KH Hydrnqraph combine C577L t 576577 at C570 
HC 2 

* .  
* C577 is the total flow in Bristol Waah downstredm of the confluence 

* ' with Montrzuma W.>sh 
4 ,  

, 
KK 577578 
KH Normal depth channel route from C577 to C578 
KH Source: HEC-2 Cross Section: BR 1.099 
RS 1 FLOW -1 
RC 0.055 0.045 0.055 1078.0 0.0147 
FS 9865.3 9956.6 9991.1 10010.2 10034.3 10063.4 10139.7 10201.7 
RY 1821.8 1810.8 1793.2 1792.5 1795.5 1796.1 1813.8 1822.8 

KK 2O8X 
KH Sub-Basin ZORX 
KH 
KH The Cl .rrk  llnit Hydrograph is used for this basin. 
Kn The Urban titne-area relation is used for this basin. 
Kn 
KH Time of C~ncentration for this sub-basin is based on the following: 
KH rZll rainfall nreal reduction factor of 1.000 
KH 
Dl EXCESS RAINFALL VALI.IES EXCEECIEO IN 5-MINUTE INTERVALS 
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LINE 

LINE 

File: model-24 .oh1 

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01 
KM 
KM L= 0.417 miles, S= 223 feet/mile, Kb- .05 
KM 
BA 0.075 
LG 0.13 0.29 5.60 0.21 39.42 
UC 0.183 0.122 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 . 

HEC-1 INPUT PAGE 27 

KK C578I 
KM Hydrograph combine 577578 + 208X at C5781 
HC 2 . 
+ ' C5781 is the total flow in Bristol Wash upstream of Dam 11 

KK C5780 
KM Reservoir route at C578 (Dam 11). 
RS 1 ELEV 1779.2 
SV 0.00 16.38 31.30 53.65 84.39 
SV 161.00 167.00 174.00 181.00 187.43 
SE 1779.2 1794.0 1798.0 1802.0 1806.0 
SE 1812.4 1812.8 1813.2 1813.6 1814.0 
SQ 0 131 181 221 254 
SQ 522 812 1194 1651 2176 
SE 1779.2 1786.0 1790.0 1794.0 1798.0 
SE 1811.6 1812.0 1812.4 1812.8 1813.2 
RL 0.97 

1 

End Basin 208. Rejoin Basin 210 , 

KK 578587 
KH Normal depth channel route from C578 to C587 
KM Source: HEC-2 Cross Section: BR 0.697 
RS 3 FLOW -1 
RC 0.055 0.045 0.055 1628.0 0.0191 
RX 9926.4 9949.5 9960.1 9984.7 10000.0 10014.1 10031.5 10049.4 
RY 1763.0 1762.6 1761.8 1757.0 1757.1 1756.9 1761.4 1768.1 

2108 
Sub-Basin 2108 

The Clark Unit Hydrograph is used for this basin. 
The Llrban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 IS 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .28 .28 .27 .27 .03 .03 .03 .03 .03 .03 .O1 .O1 .O1 .O1 .O1 .O1 

L= 0.930 miles, S- 251 feet/mile, Kb- -03 

0.107 
0.08 0.25 5.80 0.17 37.15 

0.204 0.214 
HEC-I INPUT 

KK C5860 
KM Reservoir route at C586. 
RS 1 ELEV 1804.4 
SV 0.00 0.05 0.36 1.09 2.45 4.45 7.00 9.50 9.60 10.00 
SV 10.30 10.70 11.20 11.60 12.10 12.50 
SE 1804.4 1YOh.O 180R.0 1810.0 1812.0 1814.0 1816.0 1817.55 1817.6 1817.8 
SE 1818.0 1818.2 181R.4 1818.6 1818.8 1819.0 
SQ 0 37 130 219 284 322 353 375 377 393 SQ 132 492 574 680 808 959 

Appendix 8 
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1168 KK 586587 
1169 KM Normal d e p t h  channe l  r o u t e  f rom C586 t o  C587 
1170 KM Source:  200 S c a l e  Happing 
1171 RS 3 FLCW -1 
1172 RC 0.040 0.035 0.010 1905.0 0.0313 
1173  RX 1000.0 1020.0 1050.0 1055.0 1065.0 1070.0 1130.0 1150.0 
1174 RY 1782.0 1780.0 1772.0 1771.0 1771.0 1772.0 1778.0 1782.0 

1175 KK C587 
1176  KM Hydrograph combine 578587 + 586587 a t  C578 
1177 HC 2 . 
1178 KK 587595 
1179 M Normal d e p t h  channe l  r o u t e  from C587 t o  C595 
1180 KM Source:  HEC-2 Cross  S e c t i o n :  B R  0.533 
1181  RS 2 FLOW -1 
1182 RC 0.055 0.045 0.055 1039.0 0.0173 
1183 RX 9977.2 9980.4 9983.6 9989.9 10009.9 10020.3 10028.8 10037.3 
1184 RY 1745.2 1744.0 1742.8 1740.3 1710.3 1742.4 1743.0 1743.6 

1185 KK 210C 
1186  KM Sub-Basin 210C 
1187 KM 
1188 KM The C l a r k  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
1189 KM The Ilrban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
1190 M 

LINE ID.. . 

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS WINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45 50  55 60 65 7 0  7 5  80 85  90 

.26 .26 .26 .26 .26 .26 .02 .02 .02  .02 .02 .02 - 0 1  .01 . O 1  .01 .01 . O 1  

L= 0.637 m i l e s ,  S= 198 f e e t / m i l e ,  Kb-  .03 

0.082 
0.11 0.26 4.80 0.28 22.29 

HEC-1 INPUT 

1205 KK C595L 
1206  KM Hydrograph combine 587595 t 210C a t  C595 l e f t  b r a n c h  
1207 HC 2 

' + C595L i s  t h e  t o t a l  f l ow i n  B r i s t o l  Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
' + w i t h  Lonqmont Wash 
+ * 
+ + S t a r t  Lonqmont Wash L e f t  Branch 
* * 

1208 KK 210D 
1209 KM Sub-Basin 2lOD 
1210 KM 
1211  KM The C l a r k  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
1212  KM Tlra llrbdn t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS WIllFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 5 5  60 65 70 7 5  80 85 90 

.28 .28 .21  .27 .27 .27 .03  .03  .03  .03 .03  .03 .01  . 0 1  .01 .01 . O l  .01 

L- 0.832 m i l e s ,  S- 325 f e e t / m i l e ,  Kb- . 0 3  

1228 KK 588590 
1229 KM No~mdl d z p h  channe l  r o u t e  from C588 t o  C590 
1230 KM Sou lce :  HEC-2 CIOSS S e c t i o n :  LO-LB1 0 .128  
1231  RS 2 FLCW -1 
1232 RC 0.0b5 0 .050  0 . 0 1 ~  1117 .0  0.0340 
1233 RX 9931.7 9'li.O.u 9984.9 10005.7 10019.1 10033.8 10151.6 10172.9 

F i l e :  mcdel-24.ohl  
Appendix B 
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LINE 

1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 

LINE 

1284 

File: model-24.ohl 

KK 21OE 
KM Sub-aasin 2lOE 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The ':rban time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 

NEC-1 INPUT 

An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .28 .28 .28 .28 .28 .03 .03 -03 .03 -03 .03 .02 .02 -01 .01 .O1 -01 

P 0.339 miles, S= 151 feet/dle, K b  .03 

KK C590L 
KM Hydrograph combine 588590 + 2106 at C590 left branch 
HC 2 

C590L is the total flow in Longmont Wash Left Branch upstream of the 
* * confluence with Longmont Wash . . 
* + Start Longmont Wash 
t t  

2lOF 
Sub-Basin 2lCF 

The Clark Unit Hydrograph is used for this basin. 
The Jrban tima-area relation is used for this basin. 

Time of C~ncentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS ?!INFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

La 0.668 miles, S= 349 feet/mile, lC& .03 

KK 589590 
KM Normal clecth channel route from C589 to C590 
KM Sourcc: YEC-2 Cross Section: LO 0.813 
RS 2 FLPA - 1 
RC 0.065 0.250 O.ObO 1751.0 0.0423 
RX 9957.0 9963.5 9QRJ.5 9996.1 10008.8 10017.4 10040.1 10060.8 

HEC-1 INPUT 

ID... .... 1 ....... Z.. ..... 3 ....... 4.......5.......6.......7.......8.......9...... 10 

210G 
Sub-Basin 210G 

The Clark Unit Hydrograph is used for this basin. 
Thz Urban time-area relation i~ used for this basin. 

Time of C~ncentration for this sub-basin is based on the following: 
An rrinf.311 areal reduction factor of 1.000 

EXCESS ?.\-\INFALL VALUES EXCEEDEL? IN 5-MINUTE INTERVALS 
5 I n  ! 5  20 25 30 35 40 05 50 55 60 65 70 75 80 85 90 

.2R .27 .27 .17 .27 .27 .03 .03 .03 .03 .03 .03 .O1 .O1 .O1 .01 .01 .O1 

Appendix 8 
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LINE 

KM Lr 0.969 m i l e s ,  S- 333  f e e t / m i l e ,  Kb- .03 
KM 
BA 0.162 
LG 0.09 0.25 5.30 0.22 39.22 
UC 0.192 0.163 
UA 0 5 16  30 65 7 7  8 4 90 94 
UA 100  

KK C590R 
KM H y d r q r a p h  combine 589590 + 21OG a t  C590 r i g h t  b ranch  
HC 2 
t 

' NOTE: 590593 i s  t o o  s h o r t  t o  r o u t e  

' C590R is t h e  t o t a l  f l ow i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
+ ' w i t h  Longnont Wash L e f t  Branch 
t *  

KK C590 
KM Hydrograph combine C590L + C590R a t  C590 
HC 2 

+ C590 is t h e  t o t a l  f l o w  i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
' Longmont Wdsh Right  Brdnch . 

* S t a r t  L o n p o n t  Wash Right  Branch , . 
KK 21OH 
KM Sub-Basin 21DH 
KM 
KM The C la rk  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
KM The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
KM 
KM Time o f  Concen t r a t ion  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l l cming :  
KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  of 1.000 

HEC-I INPUT 

KM 
KM EXCZSS GI!:PALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KM 5 10 : j  20 25 30 3 5  40 45 5 0  5 5  60 65 70 7 5  80 85 90 
KM .28 .28 .27 .?7 .27 .27 . 0 3  .03  . 0 3  . 03  . 0 3  .03  .01 .01  .01 .01 . O 1  . 01  
KM 
KN L= 0 . 5 ~ 5  m i l e s ,  S= 340 f e e t / m i l e ,  K& .03 
KM 
BA 0.070 
LG 0.09 9 . 2 3  6 .20 0.16 21.74 
UC 0 . l4h  0 . : ? 6  
UA 0 5 16  30 65 77  84 90 94 
UA 100 

KK 592593 
Kt4 Norma: d e p t h  channe l  r o u t e  f rom C592 t o  C593 
KM Sourc?:  HEC-2 Cross  S e c t i o n :  LO-RBI 0.027 
RS 2 P:CW -1 
RC 0.065 0.650 0.060 2062.0 0.0412 
RX 9920.6 911.4.0 9984.7 9996.1 10003.9 10025.4 10041.1 10057.9 
RY 1820.0 1801.5  1801.2 1797.3 1797 .3  1808 .5  1818.3 1820.1 

. *  
592593 i s  ? h e  t o t a l  f l ow i n  Longmont Wash R i g h t  Branch ups t r eam 
o f  t h e  conf!iwq;e w i t h  Longmont Wash 

4 * 

KK C593 
KM H y d r q r l p h  combine C590 + C593R a t  C593 
HC 2 

' + C593 is tlie t o t a l  f l e d  i n  Longmont Wash be low t h e  c o n f l u e n c e  w i t h  
' Longmont Wdsh Right Branch 

1341  KK 593594 
1342  KM Normal d e p t h  channe l  r o u t e  f rom C593 t o  C594 
1343  KM Source:  HEC-2 Cross  S e c t i o n :  U10.413 
1344 RS 1 P:.?W -1 
1345  RC 0.065 C.2511 0.060 988.0 0.0202 
1346  RX 9937.2 9353.5 9981.7 9992.8 10007.7 10024.4 10011.9 10067.8 
1347 RY 1783.6 l''1.5 1773.0 1771.3 1771.2 1774.5 1778.7 1788.7 

F i l e :  model-24.ohl  
Appendix 8 
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LINE 

1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 

LINE 

KK 2101 
KH Sub-Basin 2101 
Kn 
Kn The Clark Unit Hydrograph is used for this basin. 
Kn The Urban time-area relation is used for this basin. 
KH 
Kn Time of Concentration for this sub-basin is based on the following: 
Kn An rainfall areal reduction factor of 1.000 

HEC-1 INPUT PAGE 33 

ID.......l.... ... 2.......3.......4.......5.......6.......7.......8.......9......10 
Kt4 
Kn EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KH 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
Kt4 .29 .29 .28 .28 .28 .28 .04 -04 -04 .04 .04 .04 .02 .02 .02 .02 .02 .02 
Kn 
KH L= 0.634 miles, S= 250 feet/mile, Kb= .03 
KH 
BA 0.049 
LG 0.09 0.15 7.60 0.09 15.00 
UC 0.167 0.196 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK C591 
KH H.rdrogr.lrh combine 593594 + 2101 at C594 
HC 2 

KK 594595 
KH Normdl depth channel route from C594 to C595 
KH Source: HEC-2 Cross Section: LO 0.184 
RS 5 FLCW -1 
RC 0.065 0.050 0.060 2093.0 0.0201 
RX 9814.0 9636.5 9876.5 9988.2 9994.1 10010.9 10030.4 
RY 1169.3 1766.6 1752.8 1750.6 1747.9 1749.2 1770.5 

2105 
Sub-Basin 2105 

The Clark Unit Hydrograph is used for this basin. 
The Ulhan time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS PAIrIFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.28 .?6 .2R .18 .27 .27 .03 .03 .03 .03 .03 .03 .O1 .O1 .O1 .O1 .O1 .O1 

L= 0.664 miles. S= 187 feet/mile, Kb- .03 

HEC-1 INPUT PAGE 34 

KK C595R 
Kn Hydrcgrdph combine 594595 t 2lOJ at C595 
HC 

1 .  

+ ' C595R is th*  total flow in Longmont Wash upstream of the confluence 
' with Pristol iilsh 

KK C595 
Kn Hydrooraph combine C595L t C595R at C595 
HC 2 . . 

+ C595 is tha total flow in Bristol Wash just dormstream of the 
+ ' confluence with Longmont Wash 
+ .  . 
KK 595556 
KH Ncrrndl depth channel route from C595 to C596 

File: model-24.ohl 
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LINE 

F i l e :  model-24.ohl  

Kn Source :  HZC-2 Cross  S e c t i o n :  BR0.290 
RS 4 FLU4 -1 
RC 0.055 0.0:5 0.055 1095.0 0.0110 
RX 9886.8 9904.8 9948.0 10000.0 10032.4 10081.5 10107.3 10130.4 
RY 1727.2 1721.1 1725.9 1720.2 1725 .6  1725.3 1721.3 1731.4 

2lOK 
Sub-Basin 210K 

The C ld rk  Un i t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-d rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
A n  r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS MIEIFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  5 0  5 5  60 65 7 0  7 5  80 85  90 

.28 .28 .28 .28 .27 .27 .03 .03 - 0 3  .03 .03  .03 .01 . 0 1  .01 .01 .01 .01 

b 0.425 m i l e s ,  S- 207  f e e t / m i l e ,  Kb- . 0 3  

HEC-1 INPUT PAGE 35 

KK C596 
KN Hydrogrd;h combine 595596 + 210K a t  C596 
HC 2 
* 

1 

+ ' C59u i s  t h e  t - c t d l  f l ow i n  B r i s t o l  Wdsh a t  Golden E a g l e  Blvd. 
' ' ups t r eam of  ?.%Y 4 

4 

' ' Leave Basin 210 t e m p o r a r i l y  dnd move t o  B a s i n  209 
I t  

The C ld rk  Unit  Hydrogrdph is used  f o r  t h i s  b a s i n .  
Th- HEC-1 t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C c n s e n t r d t i o n  f o r  t h i s  s u b - b a s i n  is based  o n  t h e  fo l lowing :  
h r a i n f d l l  d r e d l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS ?A!>IFALi VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45 5 0  5 5  60 65 7 0  7 5  80 85 90 

.26 .26 . 2 6  .26  .25 . ? 5  .02 .02 .02 .02 .02 .02 .01 .01  .01  .01 .01  .01 

L= 1.028 m i l e s ,  S- 367 f e e t / r n i l e ,  Kb= - 0 8  

KK 579580 
KM Normal dnyth channe l  r o u t e  f rom C579 t o  C580 
Kn Source :  ! T O  S c a l e  4 '  CI Mapping 
RS 1 FLCV -1 
RC 0 . n ~  0.114~, 0 .050  1751.0 0.0600 
RX 1000.0 1110.0 1025.0 1030.0 1035.0 1040.0 1045.0 1048.0 
RY 233b.0 2 3 3 2 . 3  2 3 2 8 . 0  2327.5 2327 .5  2328.0 2332.0 2336.0 

2 0 s c  
Sub-Basin 2 9 9 0  

The C l r r k  : 'ni t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Llrbln t ime-a rea  r e l a t i o n  is u s e d  l o r  t h i s  b a s i n .  

Time of C c n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  I s  b a s e d  on  t h e  fo l lowing :  
&I r , i i n f . l l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALLIES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 I 5  20 25 30 35 40 45 50  5 5  60 65 70 7 5  80 85  90 

.27 .27 .27 .27 .26  .?ti .02 .02 .02 .02  .02 .02 .02 .02 .02 .02 .02 .02 
HEC-1 INPUT 

Appendix B 
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LINE 

LINE 

File: model-24.ohl 

ID.. ..... I.... ... 2 ....... 3.......4.......5.......6.......7.......8... .... 9...... 10 

KM 
KM L= 0.723 miles, S= 342 feet/mile, Kb- .05 
KM 
BA 0.064 
LG 0.11 0.26 4.35 0.36 48.03 
UC 0.213 0.215 
U A 0 5 16 3 0 65 77 84 90 94 97 
UA 100 

KK C580R 
KM Hydrograph combine 579580 + 209C at C580 right branch 
HC 2 

2098 
Sub-Basin 2098 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

L= 0.716 miles, S- 403 feet/mile, Kb- -03 

KK C580 
KM Hydrograph combine 580R + 2090 at C580 
HC 2 

KK 580581 
KM Normal depth channel route from C580 to C581 
KM Source: 100 Scale 4' CI Mapping 
RS 3 FSCU -1 
RC 0.050 O.CJ5 0.050 2339.0 0.0440 
RX 1000.0 1010.0 1025.0 1030.0 1040.0 1045.0 1070.0 1075.0 
RY 2452.0 2 3 4 3 . 3  ZJ41.0 2443.5 2443.5 2444.0 2448.0 2452.0 

HEC-I INPUT 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS Z4IEIFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 ..?7 .27 .?6 .26 .02 -02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 

L= 0.900 miles, S- 354 feetlmile, Kb- .O4 

KK C581R 
KM Hydrograph combine 580581 t 209D at C581 right branch 
HC 2 

KK 2095 
KM Sub-Basin 209E 
KM 
KM The Clark llnit Hydrograph is used for this basin. 
KM The !i:t..in time-area reldtion is used for this basin. 

Appendix B 
HEC-I output file, 100-Year, 24-Hour Storm 
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Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

1.018 miles, S= 341 feet/mile, Kb- .03 

HEC-1 INPUT 

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

1555 KK C581 
1556 KM Hydrograph combine 581R + 209E at C581 
1557 HC 2 

1558 KK 581582 
1559 KM Normal depth channel route from C581 to C582 
1560 KH Snurca: :00 Scale 4' CI Mappinq 

219F 
Sur-Basin 279F 

Ttte C:rrk '!nit Hydrograph is used for this basin. 
The YEC-I time-area relation is used for this basin. 

Time of C~ncentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS WINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.26 .?6 . 2 b  2 6  .26 .25 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .O1 .01 

L= 1.191 miles, S= 332 feet/mile, Kb= .09 

1583 KK C5R2R 
1584 KM Hydri~~r..!-ll icmhine 581582 t 209F at C582 right branch 
1585 HC 

209G 
Sub-Basin 209G 

The C:nrk Unit Hydrograph is used for this basin. 
The I!~han time-area relation is used for this basin. 

Time of Concentrdtion for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS ?AI!:FALL VALLIES EXCEEDED IN 5-MINUTE INTERVALS 
5 1.l : 5  20 25  30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 . 2 7  .Z7 .P7 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02 

, -- - 1.050 miles, S- 306 feet/mile, Kb- .03 

HEC-1 INPUT 

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

1606 KK C5R2 
1607 KM Hydrqraph combine C582R t 209G at C582 
1608 HC 

File: model-24.ohl 
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LINE 

KK 582583 
KM Normal d r n t h  c h a n n e l  r o u t e  f r o m  C582 t o  C583 
KM Source:  100 S c a l e  4 '  C I  Mapping.  
RS 2 FKW -1 
RC 0.060 0.050 0.060 1725.0 0.0232 
RX 960.0 1020.0 1035.0 1040.0 1050 .0  1055.0 1065.0 1073.0 
RY 2024.0 2018.9 2016.0 2015.5 2015.5 2016.0 2020.0 2024.0 

203H 
Sub-Basin 209H 

The C l a r k  Unit  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C c n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 .000 

EXCESS iMIilFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  5 0  5 5  60 6 5  70 7 5  80 85  90 

.27 .26 .26 .26 .26 .26  .02 - 0 2  - 0 2  .02 .02 - 0 2  .01 .01  - 0 1  .01 .01 .01 

Ir 0.542 m i l e s ,  S- 343  f e e t / m i l e ,  Kb- .07 

583584 
Normal d ~ c r i l  channe l  r o u t e  f rom C583 t o  C584 
Sa-lrce: ZSC-2 Cross  S e c t i o n :  CL 1.664 

8 CW.4 -1 
0.055 0.C73 0.055 3107.0 0.0356 

9859.8 9910.3 9933.5 9995.6 10021.7 10051.0 10083.0 10127.8 
1948.3 1944.2 1993.7 1930.9 1932.4 1941.6 1937.3 1945.2 

HEC-1 INPUT 

The C l a r k  :!nit Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The 1';S.+n t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

T i n e  o i  C . r ?ccn t r a t ion  f o r  t h i s  s u b - b a s i n  is b a s e d  o n  t h e  fo l lowing :  
a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

SXCESS i;\::IFALL VALLIES EXCEEDED IN 5-MIMJTE INTERVALS 
5 10 15 20 25 30 35 40 45  50 5 5  60  65 70 7 5  80 85 90 

.27 .27 . z 7  .'7 .27 . 27  .03 . 0 3  .03  .02 .02 .02 .01  - 0 1  .01 - 0 1  -01  .01  

L= 0.691 m i l e s ,  S- 347 f e e t / m i l e ,  Kb- .04 

KK C5841 
KM Hydrc.lrtr!: combine 583584 + 2091 a t  C584I 
HC . 
' CSRJI i s  the :c:rl f l ow i n  C l o u d b u r s t  Wash u p s t r e a m  o f  Dam 7 . 

KK C5840 
KM Res*rv@ir  r o u t e  a t  0584 (Dam 7 ) .  
RS 1 E:.?.' 1884 .8  
SV 0.00 14.55 37.17 57.52 86 .65  94.00 97.00 101.00 104.90 109.00 
SV 113.00 118.00 122.00 126.25 131.00 133.00 136.00 139.00 
SE 1884.8 1908.0 1916.0 1920.0 1924.0 1924.8 1925.2 1925.6 1926.0 1926.4 
SE 1926.8 1327.2 1927.h 1928.0 1928.4 1928.6 1928.8 1929.0 

PAGE 40 

F i l e :  model-24.ohl 
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1676 SQ 0 1.35 223 285 326 341 355 358 385 493 
1677 SQ 704 1007 1394 1852 2374 2956 3596 3937 4292 4661 
1678 SE 1884.8 1892.0 1900.0 1908.0 1916.0 1920.0 1924.0 1924.8 1925.2 1925.6 
1679 SE 1926.0 1926.4 1926.8 1927.2 1927.6 1928.0 1928.4 1928.6 1928.8 1929.0 
1680 RL 0.15 

* 
1 1  

+ End Basin 209. Rejoin Basin 210 
* 

HEC-1 INPUT PAGE 41 

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

1681 KK 584597 
1682 KM Normal depth channel route from C584 to C597 
1683 KM Source: HEC-2 Cross Section: CL 1.032 
1684 RS 10 FLOW -1 

210L 
Sub-Basin 21OL 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
All rainfall areal reduction factor of 1.000 

EXCESS PAIbIFALL VALLIES EXCEEDED IN )-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.27 .26 .26 .26 .2G .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .O1 

L- O.H2O miles, S- 251 faet/mile, Kb- -03 

1711 KK 597598 
1712 KM Plormal rl.y~t!i channel route from C597 to C598 
1713 KM Source: HEC-2 Cross Section: CL 0.328 
1714 RS ti FILW -1 
1715 RC 0.0n5 0.050 0.005 2822.0 0.0252 
1716 RX 99til.n ' l ' ) i ; l . ?  '19tj9.1 9985.3 10018.5 10082.6 10155.2 10278.8 
1717 RY 1740.2 1740.2 1739.1 1731.6 1732.3 1737.1 1740.0 1740.8 

LINE 

KK 210M 
KM Sub-Basin LlC!! 
KM 
KM The C1.11.k llnit Hyrlrograph is used for this basin. 
KM The Urhan time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 
KM An rainfnll areal reduction factor of 1.000 
KM 

HEC-1 INPUT PAGE 42 

ID.. . 
EXCESS RAINFALL VALLIES EXCEEEIED IN 5-MINUTE INTERVALS 

5 10 15 2 0  25 30 35 40 45 50 55 60 65 70 75 80 85 90 
.27 . 2 7  .27 .27 .27 .?7 .03 .03 .03 .03 .03 .02 .O1 .01 .01 .01 .O1 .01 

I.= 1.022  nila as, S= 232 feet/mile, Kb- .03 

Appendix B 
File: model-24.ohl HEC-1 output file, 100-Year, 24-Hour Storm 
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. 
A C598 is t h e  t o t a l  f l o w  i n  C l o u d b u r s t  Wash a t  G o l d e n  E a g l e  B l v d .  
+ + u p s t r e a m  o f  PAY 4 . 

210N 
Sub-Basin  210N 

The C l a r k  U n i t  H y d r o g r a p h  is u s e d  f o r  t h i s  b a s i n .  
The Urban t i m e - a r e a  r e l a t i o n  is u s e d  fo r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  o n  t h e  f o l l o w i n g :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1 . 0 0 0  

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 1 0  1 5  2 0  2 5  3 0  3 5  4 0  4 5  5 0  5 5  6 0  6 5  7 0  7 5  8 0  8 5  90 

. 2 5  .25  . ? 5  .24 .24 .24 .O1 .O1 - 0 1  . 0 1  . 0 1  . 0 1  . 0 1  .01  . 0 1  .01  . 0 1  . 0 1  

L= 0 . 3 0 9  m i l e s ,  S= 1 7 8  f e e t / m i l e ,  K b  .03  

KK C599I  
KM H y d r o g r a p h  c o m b i n e  C585 t C596 + C598 + 210N a t  C599I  
HC 4 

' C599I  is t h e  t o t a l  f l o w  i n  A s h b r o o k  Wash u p s t r e a m  of DAM 4 
+ 

HEC-I INPUT 

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

C5990 
Ras-rvni  r 1 

1 ELEV 
0.00 1 6 . 8 5  

1 1 3 . 0 0  l l r r . 1 4  
1 6 9 4 . 7  1708.0  
1715.8  1716.0  

0 38 
6 4 2  754 

1 6 9 4 . 7  1696.0  
1714.8  1715.4  

1 7 7 6  ZZ 
~ * t * * t , l * * & * . t * * * * * * * * * * * * 1 1 * t I L * L , . * 4 . A 1 *  

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
HAY 1 9 9 1  

VERSION 4.0 .1E 

RUNDATE 1 0 / 1 6 / 9 6  TIME 1 0 : 1 7 : 4 3  ' 

..*l**t*.**.,****~*,tt,*t1**.III..,.I.LI. 

C599 (Dam 41 

t l t t ~ ~ * . t t * . . t * * t . * * * * * * t . . * t t * * * * * * * , *  

' U.S. AF34Y CORPS OF ENGINEERS 
' HYDROLOGIC ENGINEERING CENTER ' 

6 0 9  SECOND STREET 
DAVIS, CALIFORNIA 95616 * 

( 9 1 6 )  551-1748 

...* l ~ L * t t l ~ . , * . . t l * * * t * * * * * + * * * ~ * * ~ t t *  

FOUNTAIN HILLS ADMP - P r o j e c t  No. 6 3  
F u t u r e  C o n d i t i o n  Model F i l e :  MODEL-24.IH1 
100-Yedr ,2P-Hour S t o r m ,  C l a r k  U n i t  H y d r o g r a p h  D a t e :  0 3 / 0 8 / 9 6  CCC 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 i'I.OT CONTROL 
QSCAL 0. HYIIRCGRAPH PLOT SCALE 

HYDROGRAFH TIME DATA 
W I N  1 MIIIIITES IN COMPUTATION INTERVAL 

IDATE 1 11 STXRTIliC DATE 
ITIME 01)011 STARTINI; TIME 

NQ :SO0 l!IIFIRER OF HYDROGRAPH ORDINATES 
NDDATE 2 O ENIIINl; DATE 
NDTIME OC2'>9 ENIIIEI(:. TINE 
ICENT 10 CENTURY MARK 

F i l e :  m o d e l - 2 4 . o h l  

COMPUTATION INTGR\'r\L 0 .02 HOIIRS 
TOTAL TIME RASE 2 9 . 9 8  IlOI.IRS 

A p p e n d i x  B 
HEC-1 o u t p u t  f i l e .  1 0 0 - Y e a r ,  24-Hour S t o r m  

PAGE 4 3  

P a g e  2 8  



ENGLISH UNITS 
DRAINAGE AREA SC!!IARE MILES 
PRECIPITATION IIEPTH IIICIIES 
LENGTH, ELEVATION FEET 
FLOW CIJEIIC FEET PER SECONLI 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

7 JD INDEX STORM NO. 1 
STRM 4.20 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

8 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .  C0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 11. on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.0i) 0.011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 J.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 n.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 n. oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0. 100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 0 (1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0. on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 7.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 n.co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 1) 10 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 n. 1111 11 . 11 11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.110 11.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.01 0.01 11 . 0 L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.111 10.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 n.01 0.111 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 '1.110 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0."0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 ". )0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 ~>."l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 o.no n.prl 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.n0 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.uo O."O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 7.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.CO a nn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.1'0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 n.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 . P O  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 1P.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.011 1, 111 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 o.nn t i .  ' 8  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 o.oo r'.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.110 0.110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 n.?~ n.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

INDEX STORM NO. 2 
STRM 4.12 FRSClPlTATION DEPTH 
T RDA 5.00 TWSPOSITION DRAINAGE ARER 

PRECIPITATION FAT 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.0n 
0.00 0.0' 
0.00 o.cin 
0.00 0.03 
0.00 0. 1111 
0.00 0.00 
0.00 0.UO 

TERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
D."0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
>.,Ill 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
r .  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
c .1 '1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
I1 . *' Q 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
?. ,,,1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 0 1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 . ,111 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o .  ‘0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
i' . n !I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
I'.iI,, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . ()!I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

INDEX STORM NO 
STRN 
TRDA 

PRECIPITATION F?-TTEF?; 
0.00 0 . :):I 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0. 011 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00  
0.00 0.00 
0.00 0.n0 
0.00 0.1'0 
0.00 0. 1111 
0.00 o.on 
0.00 0 . ,? fl 
0.00 i1 . O i l  

0.00 o.on 
0.00 n.00 
0.00 0 .  110 
0.00 11. 110 

0 .00  o.on 
0.00 0.20 
0.00 c.011 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.no 
0.00 0.0l) 
0 .00 0 . i l  I1 
0 .00 0.nn 
0.00 0. Jll 
0.00 0. lSll 
0 .00 0 .  Il<l  

0.00 0. !'0 

I FECIPITATION LIEPTH -.. ., . r=..ISFOSITION OFLAINAGE AREA 

A p p e n d i x  B 
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0.00 0.00 
0.00 0.00 
0.00 0.09 
0.00 0.90 
0.00 0.00 
0.00 0.01 
0.00 0.00 
0.00 0.00 
0.00 d.00 
0.00 0.00 
0.00 0.00 
0.00 0.07 
0.00 0.00 

INDEX STORH NO. 4 
STRH 3.71 
T RDA 50.00 

PRECIPITATION 
TRANSPOSITION 

DEPTH 
DRAINAGE AREA 

PRECIPITATI 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.ON PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.?0 0. on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
3.09 n .  on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.1:1 r . 0 0  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.311 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.Q0 0.110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 O.Il0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
n.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
O.!!il 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.ilO 0 . 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.n,l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.nn 11 . 0 o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2 . n ~  O . F ~  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. .A! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.22 0 .  no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
n.03 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. $11 0 . 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.!10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 1) 11 I!. 011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.30 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.0i1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.no 0. no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.08 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
n.oo o . 11 II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. '10 0 . 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o."n 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
(1. :'!I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
n .  ;- n . ail  0.00 0.00 0.00 0.00 0.00 0.00 0.00 
P . , ,  L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
:1:.1 0.110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
87. I!;> 0. 110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 11 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.f'O 0 . 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.0') 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. on 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 . 0 11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . 0 " 0 . 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 . I! 0 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 . : - I )  (I . 1111 n .00 0.00 0.00 0.00 0.00 0.00 0.00 
o.;o il. (10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. 1%: 11.01 n.01 0.01 0.01 0.01 0.01 0.01 0.01 

Append ix  B 
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0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

INDEX STORM 
STRM 
TRDA 

F i l e :  m o d e l - 2 4 . o h l  

0.01 
0.01 
0.QO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.111 
I].pr) 

0 .  !'? 

n.o0 
, ! . 3 0  
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.on 
0.00 
0 . 1 11 
0. 00 
0.00 
0.110 
n.nn 
0.011 
0.00 
0 , 0 ,I  

o . n o  
C . I> :) 

0. i!O 

0.cn 
0.00 
0.1!0 
0.00 
r).P0 
11.00 
0.00 
0.00 
0.00 
0.00 
0.00 
n.rn 
0 . I? 0 
0.1'9 
n , ' l ' 1  

11 . 1% r1 

0 ,  ? P  

0 .  ."1 

0 , 1, i l  

0 . ? 6: 

NO. 5 
3 . 6 2  

A1l.OO 

'ION PATTELV 
n .on  
I1 . I' 1) 
0 .  00 
0.00 
0.00 
11.00 
I1 . 1! 11 
0. 10 
0. ?I1 

pp-P.9 i c u l r  ITATION 
TRRISPOSITION 

[IEPTH 
[IRAINAGE AREA 

A p p e n d i x  B 
l i E C - I  ok l tput  f i l e ,  100-Year, 24-Hour S t o r m  



File: model-Z4.ohl HEC-I output 
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File: 

0.00 0.03 0. 00 0.00 0.00 0.00 
0.00 0.OQ 0.10 0.00 0.00 0.00 
0.00 0.00 0.90 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.CO 0.00 0.00 0.00 
0.00 0.00 0 . ~ 0  0.00 0.00 0.00 
0.00 0.Ol 3 . L . I  0.00 0.00 0.00 
0.00 0.00 G . > 7  0.00 0.00 0.00 
0.00 0.09 O . ~ O  0.00 0.00 0.00 
0.00 0.29 O.+O 0.00 0.00 0.00 
0.00 0.00 0.:~ 0.00 0.00 0.00 
0.00 0.co '!.:a 0.00 0.00 0.00 
0.00 0.0') C.PO 0.00 0.00 0.00 
0.00 0.00 O.nlJ 0.00 0.00 0.00 
0.00 o.nl 0 . "  0.00 0.00 0.00 
0.00 0.CO 0.CO 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0. OD 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0. 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.CO 0.00 0.00 0.00 
0.00 0.00 0.60 0.00 0.00 0.00 
0.00 0.nn r . r-0 0.00 0.00 0.00 
0.00 r). o r )  n. .r. 0.00 0.00 0.00 
0.00 n . n ?  2:) 0.00 0.00 0.00 
0.00 O . P O  C . 2 0  0.00 0.00 0.00 
0.00 J . nil O.:O 0.00 0.00 0.00 
0.00 n.01  C.' IO 0.00 0.00 0.00 
0.00 0. :!" 3. 0.00 0.00 0.00 
0.00 n , r i '  " . : o  0.00 0.00 0.00 
0.00 n . ~ , )  ,> .PO 0.00 0.00 0.00 
0.00 11.01 " 2 0  0.00 0.00 0.00 
0.00 ,' , " ,I :9.  :il 0.00 0.00 0.00 
0.00 l! .!I0 (1 . 2 0 0.00 0.00 0.00 
0.00 0.Cl 0 .  '93 0.00 0.00 0.00 
0.00 O.')? o.:o 0.00 0.00 0.00 
0.00 0.00 0.n:) 0.00 0.00 0.00 
0.00 O . P O  0.29 0.00 0.00 0.00 
0.00 0.00 0.70 0.00 0.00 0.00 
0.00 n.on 0.00 0.00 0.00 0.00 
0.00 0.011 0.19 0.00 0.00 0.00 

WARNING E X C E S S  AT PONDIHG !.ESS 7HL:I LERO FOR F E R I O D .  E X C E S S  S E T  T O  Z E R O  
WARNING E X C E S S  AT PONllIt!I; I.BSS TI:?'! 3CRO FOR P E R I O l I .  E X C E S S  S E T  T O  Z E R O  
WARNING E X C E S S  AT PON[91:!'; :.SS T?!.': ZERO FOR P E R I O [ l .  E X C E S S  S E T  T O  Z E R O  
WARNING E X C E S S  AT PONl!I:13; LZ.:S :!!':I ZERO FOR P E R I O D .  E X C E S S  S E T  T O  Z E R O  
WARNING E X C E S S  AT PONllI::'; :.i<S 7i::'l .76RO FOR P E R I O D .  E X C E S S  S E T  T O  Z E R O  

RUNOFF SUMHARY 
FLOW I N  C U B I C  F E E T  P E R  S E C O N D  

T I N E  I N  HOURS, AREA I N  SQUARE M I L E S  

2%: TI:4E O F  AVERAGE FLOW FOR MAXIMUM P E R I O D  B A S I N  W I N l J M  T I M E  O F  
O P E R A T I O N  S T A T I O N  ?;?:A PFJU' AREA S T A G S  W STAGE 

6-HOllR 24-HOUR 72-HOUR 

HYDROGRAPH A T  
207A 2 5 : .  12.30 46. 14. 11. 0.26 

HYDROGRAPH A T  
2078 202. 12.30 38. 12. 9. 0.21 

2 C O M B I N E D  A T  
C550 Jc,5. 12.30 84. 26. 21. 0.46 

ROUTED T O  
550552 5 .  12.37 84. 26. 2 1 .  0.46 

HYDROGRAPH A T  
207C . . .:(7. 12.22 27. 8. 6. 0.17 

2 C O M B I N E D  A T  
C5 52 L v i 7 .  12-32 111. 33. 2 7 .  0.64 

ROUTED T O  
551552 5 .  12.20 40.  13. 10. 0.20 

HYDROGRAPH A T  
2 0 7 E  :79. 12.12 33. 11. 8. 0.16 

2 COMBINED A T  
C552R 1 11.17 71. 23. 19. 0.35 

Appendix 0 
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2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

F i l e :  m o d e l - 2 4 . o h l  
Appendix B 
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ROUTED TO 
t 5 6 0 5 8 5  

HYDROGRAPH AT 
t 2 1 0 A  

2 COMBINED AT 
t C585  

HYDROGRAPH AT 
t 2 0 8 A  

ROUTED TO 
+ 5 6 1 5 6 3  

HYDROGRAPH AT 
t 2 0 8 8  

2 COMBINED AT 
t C563R 

HYDROGRAPH AT 
t 2 0 8 C  

ROUTED TO 
t 5 6 2 5 6 3  

HYDROGRAPH AT 
t 2 0 8 0  

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 
t 5 6 3 5 6 4  

HYDROGRAPH AT 
+ 20RE 

2 COMBINED AT 
t C564R 

HYDROGRAPH AT 
t 2 0 8 F  

2 COMBINED AT 
+ C564 

ROUTED TO 
t 5 6 4 5 6 5  

HYDROGRAPH AT 

2 COMBINED AT 
t C565  

ROUTED TO 
t 5 6 5 5 6 8  

HYDROGRAPH AT 
+ 208H 

2 COMBINED AT 
t C 5 6 8 L  

HYDROGRAPH AT 
t 2 0 8 1  

HYDROGRAPH AT 
t 2 0 8 J  

2 COMBINED AT 
t C 5 6 6  

ROUTED TO 
t 56651;7 

HYDROGRAPH AT 
t ZORK 

2 COMBINED AT 
t C 5 6 7 L  

HYDROGRAPH AT 
t 2 0 8 L  

F i l e :  m o d e l - 2 4 . o h l  
A p p e n d i x  B 

HEC-I o u t p u t  f i l e ,  1 0 0 - Y e a r ,  2 4 - H o u r  S t o r m  
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~*t*******t,*****.t**t**..***ttt*t**1ttt** 

f 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1991 t 

VERSION 4.0.18 

* RUN DATE 10/14/96 TIME 10:23:39 ' 
+ 

*t*ttt,l,**t*,***~**+t.,***++*.*t***tt+** 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

*~***.***t****.***tt.****t*t.********** 

U.S. ARHY CORPS OF ENGINEERS 
HYDROUXIC ENGINEERING CENTER + 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 
4 

*****.t.***.,**t*,*************t*+t*+** 

THIS P R O G W  REPLACES ALL PREVlOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON W-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

File: M210-6.OH1 

ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model File: t4210-6.IH1 
ID 100-Year, 6-Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 
ID Multiple Basin Model for Sub-basin 210 

IT 5 120 
I0 5 
IN 15 
IDIAGRAH 

JD 3.30 0.01 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
JD 3.28 0.50 
JD 3.23 2.80 
PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076 
PC 0.087 0.100 0.120 0.163 0.252 0.451 0.694 0.837 0.900 0.938 
PC 0.950 0.963 0.975 0.988 1.000 
JD 3.04 16.0 
PC 0.000 0.015 0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119 
PC 0.135 0.152 0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912 
PC 0.946 0.960 0.973 0.987 1.000 

210A 
Sub-Basin 210A 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .46 .46 .15 .12 .ll -05 .05 .04 .03 .03 -02 .OO .OO .OO .OO .OO .OO 

L- 0.631 miles, S- 233 feet/mile, Kb- .03 

Appendix B 
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LINE 

LINE 

File: M210-6.OH1 

UC 0.142 0.097 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

HEC-1 INPUT PAGE 2 

2100 
Sub-Basin 2108 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 -01 .01 .01 .O1 .01 

Ir 0.930 miles, S- 251 feet/mile, Kb- .03 

KK C5860 
Kn Reservoir route at C586. 
RS 1 ELEV 1804.4 
SV 0.00 0.05 0.36 1.09 2.45 4.45 7.00 9.50 9.60 10.00 

KK 586587 
Kn Normal depth channel route from C586 to C587 
Kn Source: 200 Scale M a ~ ~ i n a  

587595 
Normal depth channel route from C587 to C595 
Source: HEC-2 Cross Section: BR 0.533 
1 F W  -1 

0.055 0.045 0.055 1039.0 0.0173 
9977.2 9980.4 9983.6 9989.9 10009.9 10020.3 10028.8 
1745.2 1744.0 1742.8 1740.3 1740.3 1742.4 1743.0 

HEC-1 INPUT 

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

KK 210C 
KM Sub-Basin 210C 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.999 

EXCESS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.46 .46 .46 .15 .12 .ll .05 .05 .04 .03 .02 .02 .01 .O1 .O1 .01 .01 .01 

L- 0.637 miles, S- 198 feetlmile, Kb- .03 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 

PAGE 3 

I '  
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

Page 2 I 



LINE 

File: M210-6.OH1 

KM Hydrograph combine 587595 + 210C at C595 left branch 
HC 2 

t .  

C595L is the total flow in Bristol Wash upstream of the confluence 
+ with Longmont Wash 
1 

' Start Longmont Wash Left Branch 
* *  

2100 
Sub-Basin 2100 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 0.998 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.48 .47 .47 .17 .13 .13 .06 -06 -06 .05 -04 .04 .01 .01 .01 .O1 .01 .01 

IP 0.832 miles, S- 325 feet/mile, Kb- .03 

0.140 
0.09 0.25 5.80 0.18 33.66 

0.146 0.116 
HEC-1 INPUT 

KK 588590 
KM Normal depth channel route from C588 to C590 
KM Source: HEC-2 Cross Section: LO-LB1 0.128 
RS 1 FLOW -1 
RC 0.065 0.050 0.060 1117.0 0.0340 
RX 9931.7 9960.6 9984.9 10005.7 10019.1 10033.8 10151.6 10172.9 
RY 1839.3 1833.5 1825.9 1824.7 1825.9 1828.8 1832.9 1838.0 

210E 
Sub-Basin 2106 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
6-Hour Rainfall, Pattern No. 1.00 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.48 .48 .48 .17 -14 .14 -06 .06 .06 .06 .05 .05 .OO .OO .OO -00 .OO .OO 

I.= 0.339 miles, S= 151 feetlmile. KIP .03 

KK C590L 
KM Hydrograph combine 588590 + 2106 at C590 left branch 
HC 2 
6 . . 
' ' C590L is the total flow in Longmont Wash Left Branch upstream of the 

confluence with Longmont Wash . 
' ' Start Longmont Wash 
* .  

KK 210F 
KM Sub-Basin 210F 
KM 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
KM 
KM Time of Concentration for this sub-basin is based on the following: 

Appendix B 
HEC-1 output file, 100-Year, 6-Hour Storm 
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HEC-1 INPUT PAGE 5 

LINE 

177 
178 
179 
180 
181  
182  
183  
184 
185  
1 8 6  
187  
188  
189  
190  

LING 

P i l e :  M210-6.OH1 

&Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25  30  3 5  40  45  50  5 5  60  65 70 7 5  80 

.47 .47 .47 .16 .13 .13 .06 . 0 6  .05 .04 .04 .04 .01  .O1 .01  . O 1  . 
I.- 0.668 m i l e s ,  S- 349  f e e t / m i l o ,  Kb- .03 

KK 589590 
KM Normal d e p t h  c h a n n e l  r o u t e  f rom C589 t o  C590 
KM Source:  HEC-2 C r o s s  S e c t i o n :  LO 0.813 
RS 2 PLOW -1 
RC 0.065 0.050 0.060 1751.0 0.0423 
RX 9957.0 9963.5 9984.5 9996.1 10008.8 10017.4 10040.1 10060.8 
RY 1843.8 1842.9 1837.0 1831.2 1830.6 1836.1 1838.3 1842.1 

210G 
Sub-Basin 210G 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t i m e - a r e a  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.998 

EXCESS RAINFALL W E S  EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40 45  50 5 5  60 65 70 7 5  80 85 90 

.48 .47 .47 .17 .13 .13 .06 .06  .05 .05 .04 .04 .01 .01 . 0 1  .01  .01 . O l  

L- 0.969 m i l e s ,  S- 333  f e e t l m i l e ,  K& .03 

1(H Hydrograph cotnbine 589590 + 210G a t  C590 r i g h t  b ranch  
HC 2 

' ' NOTE: 590593 is t o o  s h o r t  t o  r o u t e  

* + C590R is t h e  t o t a l  f l o w  i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
* ' w i t h  Longmont Wash L e f t  Branch * .  

HEC-1 INPUT 

KK C590 
KM Hydrograph cornbine C590L + C590R a t  C590 
HC 2 

+ C590 is t h e  t o t a l  f l o w  i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
+ ' Longmont Wash R igh t  Branch 
L 1 

+ + S t a r t  Longmont Wash R igh t  Branch 
L + 
+ 

KK 21OH 
KM Sub-Basin 210H 
KM 
KM The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
KM The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
m 
KM Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
KM 6-Hour R a i n f a l l ,  P a t t e r n  No. 1 .00 
KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 
KM 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 

Appendix B 
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LINE 

F i l e :  M210-6.OH1 

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM -47 .47 -47 .16 .13 -13 .06 .06 .05 -05  .04 -04 .01 .01 . O 1  .01 .O1 .01 
KM 
KM LP 0.565 miles,  S= 340 f e e t / m i l e ,  Kb- -03  
KM 
BA 0.070 
LG 0.09 0.23 6.20 0.16 21.74 

KK 592593 
1(H Normal depth channel r o u t e  from C592 t o  C593 
I(n Source: HEC-2 Cross Sec t ion:  LO-RBI 0.027 

RY 1820.0 1804.5 1801.2 1797.3 1797.3 1808.5 1818.3 1820.1 
* 
I t  

* 592593 is t h e  t o t a l  flow i n  Longmont Wash Right Branch upstream 
+ + of  t h e  confluence with Longmont Wash . 
KK a 9 3  
KM Hydrograph combine C590 t C593R a t  C593 
HC 2 

t *  

+ C593 is t h e  t o t a l  f lcw i n  Longmont Wash below t h e  confluence w i t h  
' Longmont Wash Right Branch 

HEC-1 INPUT 

KK 593594 
KM Normal depth channel r o u t e  from C593 t o  C594 
KM Source: HEC-2 Cross Sec t ion:  L00.413 
RS 2 FLOW -1 
RC 0.065 0.050 0.060 988.0 0.0202 
RX 9937.2 9958.5 9981.7 9992.8 10007.7 10024.4 10041.9 10067.8 
RY 1783.6 1773.5 1773.9 1771.3 1771.2 1774.5 1778.7 1788.7 

2101 
Sub-Basin 2101 

The Clark Unit Hydrograph is used f o r  t h i s  basin.  
The Urban time-area r e l a t i o n  is used f o r  t h i s  basin.  

Time of Concentration f o r  t h i s  sub-basin is based on t h e  following: 
6-Hour Rainfa l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  reduct ion  f a c t o r  of  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.49 .48 .48 . I8  .15 .14 .07 .07 .06 .06 -06  .06 .O1 . O 1  . O l  .OO .OO .OO 

L= 0.634 miles,  S= 250 f e e t / m i l e ,  Kb- .03 

KK C594 
Kt4 Hydrograph combine 593594 t 2101 a t  C594 
HC 2 

KK 594595 
KM Normal depth channel r o u t e  from C594 t o  C595 
KM Source: H6C-2 Cross Section: LO 0.184 
RS 3 FLOW -1 
RC 0.065 0.050 0.060 2093.0 0.0201 
RX 9814.0 9836.5 9878.5 9988.2 9994.1 10010.9 10030.4 10030.5 
RY 1769.3 1766.6 1752.8 1750.6 1747.9 1749.2 1770.5 1770.6 . 
KK 2105 
KH Sub-Basin 2lOJ 
KM 

Appendix B 
HEC-1 output  f i l e ,  100-Year, 6-Hour Storm 

PAGE 7 

Page 5 



KN The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
KM The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
KM 
KM Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
KM 6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 

HEC-1 INPUT 

LINE 

302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 

An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

I 

I '  
I 
B 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
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EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15  20 25 30 35  40 45 5 0  5 5  60 65 70 75  80 

Ir 0.684 mi les ,  S- 187  f e e t / m i l e ,  Kb- .03 

KK C595R 
KM Hydrograph combine 594595 + 2105  a t  C595 
HC 2 

* 
+ C595R is t h e  t o t a l  f low i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  
' w i t h  B r i s t o l  Wash 

* 

KK C595 
KM Hydrograph combine C595L t C595R a t  C595 
HC 2 
* 

+ + C595 is t h e  t o t a l  f low i n  B r i s t o l  Wash j u s t  downstream o f  t h e  
+ conf luence  w i t h  Longmont Wash 

t *  

1 

KK 595596 
KM Normal dep th  channe l  r o u t e  from C595 t o  C596 
KM Source: HEC-2 Cross  S e c t i o n :  BR0.290 
RS 4 FLOW -1 
RC 0.055 0.045 0.055 1095.0 0.0110 

210K 
Sub-Basin 210K 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  sub-bas in  is based  on t h e  fo l lowing :  
6-Hour R a i n f a l l ,  P a t t e r n  No. 1.00 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
HEC-I INPUT PAGE 9 

LINE 

L- 0.425 m i l e s ,  S- 207 f e e t / m i l e ,  Kb- .03 

KK C596 
KM Hydrograph combine 595596 t 210K a t  C596 
HC 2 

KK 210L 
KM Sub-Basin 210L 
KM 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year, 6-Hour Storm F i l e :  M210-6.OH1 





4 2 6  Kt4 H y d r o g r a p h  c o m b i n e  2 1 0 A  t C 5 9 6  t C 5 9 8  t 2 1 0 N  a t  C 2 1 0 1  
4 2 7  HC 4 
4 2 8  Z Z  

1 
SCHEMATIC DIAGRAM Of STRBAX NEIWORK 

INPUT 
L I N E  (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. ( . )  CONNECTOR LC---) RETURN OF DIVERTED OR PUMPED FLOW 

F i l e :  t4210-6.OH1 
Appendix B 

HEC-1 o u t p u t  f i l e ,  1 0 0 - Y e a r ,  6 -Hour  S t o r m  



(+") RUNOFF ALSO COMPUTED AT THIS LOCATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t 

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1991 

VERSION 4.0.1E * 

f RUN DATE 10/14/96 TIME 10:23:39 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**C******t*****+**t**'***~**C*****C**t+ 

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

609 SECOND STREET 
• DAVIS, CALIFORNIA 95616 .L 

(916) 551-1748 

tt*tttt~**.4**.+.**+t*.tt********,****+ 

FOUNTAIN HILLS AMP - project No. 63 
Future Condition Model File: M210-6.IH1 
100-Year, 6-Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 
Multiple Basin Model for Sub-basin 210 

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

HYDROGPAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 120 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0955 ENDING TIME 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

8 JD INDEX STORM NO. 1 
STRM 3.30 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

9 PI PRECIPITATION PATTERN 
0.00 0.00 

File: M210-6.OH1 

INDEX STORM NO. 2 
STRH 3.28 
T RDA 0.50 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

Appendix B 
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PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.03 
0.03 0.01 
0.00 0.00 
0.00 0.00 

1 
1 
1 
1 
1 
1 
1 
1 
B 
B 
1 
1 
1 

Page 10 1 

INDEX STORM NO. 3 
ST W 3.23 
TRDA 2.80 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.03 
0.05 0.02 
0.00 0.00 
0.00 0.00 

INDEX S T O W  NO. 4 
STRM 3.04 
TRDA 16.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 

INDEX STORM NO. 5 
STRM 2.67 
T RDA 90.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.03 0.03 
0.04 0.02 
0.01 0.01 
0.01 0.01 

INDEX S T O W  NO. 6 
STRM 1.88 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 
0.03 0.03 0.04 0.04 0.04 0.04 0.04 
0.04 0.03 0.03 0.03 0.02 0.02 0.02 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 

RUNOFF SUMNARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR H A X I W  PERIOD 
OPERATION STATION FLOW PEAK 

t 6-HOUR 24-HOUR 72-HOUR 

BASIN W I W  TIME OF 
AREA STAGE HAX STAGE 

HYDROGRAPH AT 
t 2108 294. 1.00 28. 17. 17. 0.11 

ROUTED TO 
t C5860 241. 4.17 28. 17. 17. 0.11 

ROUTED TO 
t 586587 242. 4.17 28. 17. 17. 0.11 

ROUTED TO 
t 587595 238. 4.17 28. 17. 17. 0.11 

File: M210-6.OH1 
Appendix B 
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HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COVSINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

4 COMBINED AT 

F i l e :  W l 0 - 6 . O H 1  
Appendix B 
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'" NORMAL M D  OF HEC-1 "' 

File: P1210-6.OH1 
Appendix B 
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........................................ 

+ FLCOD HYDROGRAPH PACKAGE (HEC-I) ' 
MAY 1991 + 

VERSION 4.0.1s t 

+ RUN DATE 10/14/96 TIME 10:23:20 

***+***+******t***t*,*.*****,**.*.t**t*+* 

**.'.t**b***.*.t*.*****t**t***t**+***** 

U.S. A W Y  CORPS OF ENGINEERS 
HYDROLCCIC ENGINEERING CENTER * 

609 SECOND STREET 1 

DAVIS, CALIFORNIA 95616 + 
(9161 551-1748 

t**'~.t,**t.t.t.**,****,+**+*****t*t*~* 

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

THIS PROGRAM REPLACES ALL PREVIWS VGRSIOWS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HECIDB, AND HEClXW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON PJ4-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBFSAK OUTFLOW SUBHERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITS STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEHATIC WAVE: NKW FINITE DIFFERPICE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

File: M210-24.OH1 

ID ....... I..... .. 2.......3.......4.......5.......6.......7.......8.......9......10 
ID FOUNTAIN HILLS ADMP - Project NO. 63 
ID Future Condition Model File: W10-24.IH1 
ID 100-Year ,24-Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 
ID nultiple-Basin Model for Sub-basin 210 
*DIAGRAH 

IT 5 300 
I0 5 
IN 15 

Point precipitation values are are based on Hydro-40 DARF. 
0.01 5.00 10.00 50.00 80.00 100.00 200.00 
1.000 0.980 0.949 0.883 0.861 0.850 0.819 

JD 4.20 0.01 
The follcwing PC records are a 24-hour SCS Type I1 rainfall distribution. 

PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025 
PC 0.028 0.032 0.035 0.038 0.041 0.044 0.048 0.053 0.056 0.060 
PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.093 0.098 0.103 
PC 0.109 0.114 0.120 0.127 0.133 0.140 0.147 0.155 0.163 0.172 
PC 0.181 0.192 0.204 0.220 0.235 0.259 0.283 0.473 0.663 0.699 
PC 0.735 0.754 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.816 
PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910 
PC 0.912 0.920 0.921 0.926 0.929 0.930 0.937 0.941 0.945 0.950 
PC 0.952 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981 
PC 0.984 0.987 0.989 0.992 0.995 0.998 1.000 
JD 4.12 5.00 
JD 3.99 10.00 
JD 3.71 50.00 
JD 3.62 80.00 
* 

21OA 
Sub-Basin 210A 

The Clark Unit Hydrograph is used for this basin. 
The Urban time-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the following: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 15 50 55 60 65 70 75 80 85 90 

.27 .26 .26 .26 .26 .26 .02 .02 .02 -02 .02 .02 -01 .O1 -01 -01 -01 .01 

LP 0.631 miles, S- 233 feet/mile, Kb- .03 

Appendix 0 
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HEC-1 INPUT PAGE 2 

LINE 

LINE 

F i l e :  11210-24.0H1 

KK 2108 
KM Sub-Basin 2108 
m 
KM The C l a r k  Un i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
KM The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  
Ku 

Time o f  Concen t r a t ion  f o r  t h i s  s u b - b a s i n  is b a s e d  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30  3 5  40 45  50  5 5  60  65 7 0  7 5  80 85 90 

.28 .28 .28 -28  .27 .27 .03  .03  .O3 .03 .03  .03 . O l  .01 . O 1  .O1 .01 . O 1  

L= 0.930 m i l e s ,  S= 251  f e e t l m i l e ,  Kb- .03 

KK C5860 
KM R e s e r v o i r  r o u t e  a t  C586. 
RS 1 ELF/ 1804.4 
SV 0.00 0.05 0.36 1.09 2.45 4.45 7.00 9.50 9.60 10.00 
SV 10.34 10.70 11.20 11.60 12.10 12.50 
SE 1804.4 1806.0 1808.0 1810.0 1812.0 1814.0 1816.0 1817.55 1817.6 1817.8 
SE 1818.0 1818.2 1818.4 1818.6 1818.8 1819.0 
SQ 0 37 130 219 284 3 2 2  353  375 377 393 
SQ 432 492 574 680 808  959 

KK 586587 
KN Normal d e p t h  channe l  r o u t e  f rom C586 t o  C587 
K24 Source:  200 S c a l e  Happing 
RS 3 FLDW -1 
RC 0.040 0.035 0.040 1905.0 0.0313 
RX 1000.0 1020.0 1050.0 1055.0 1065.0 1070.0 1130.0 1150.0 
RY 1782.0 1780.0 1772.0 1771.0 1771.0 1772.0 1778.0 1782.0 

587595 
Normal d e p t h  channe l  r o u t e  f rom C587 t o  C595 
Source:  HEC-2 Cross  S e c t i o n :  BR 0.533 

2 FLDW -1 
0.055 0.045 0.055 1039.0 0.0173 

9977.2 9980.4 9983.6 9989.9 10009.9 10020.3 10028.8 10037.3 
1745.2 1744.0 1742.8 1740.3 1740.3 1742.4 1743.0 1743.6 

HEC-1 INPUT 

210C 
Sub-Basin 210C 

The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  C o n c e n t r a t i o n  f o r  t h i s  s u b - b a s i n  is based  on  t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 3 5  40  45 50  55 60 65 70 7 5  80 85 90 

.26 .26 .26 .26 .26 .26 - 0 2  .02 .02 .02 .02 .02 .01 .01 .01  .01 . O l  .01 

L- 0.637 m i l e s ,  S- 198  f e e t / m i l e ,  Kb- .03 

KK C595L 
Di Hydrograph combine 587595 + 2lOC a t  C595 l e f t  b ranch  
HC 2 
t 

t t  

Appendix B 
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LINE 

C595L is t h e  t o t a l  f l o w  i n  B r i s t o l  Wash u p s t r e a m  of  t h e  conf luence  
w i t h  L o n ~ n t  Wash 

* S t a r t  Longmont Wash L e f t  Branch  
t l  

KK 2100 
Kn Sub-Basin 2100 
Kn 
Kn The C l a r k  U n i t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
Kn The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  
Kn 
Kn Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  o n  t h e  fo l lowing :  
Kn An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  of 1.000 
KH 
Kn EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
Kn 5 1 0  15  20 25 30 3 5  40 45 5 0  5 5  60 65  70  7 5  80 85 90 
Kn .28 .28 .27 .27 .27 .27 .03 - 0 3  .03 .03 .03 .03 - 0 1  - 0 1  .01 . O l  .01 . O 1  
Kn 
Kn L= 0.832 miles, S- 3 2 5  f e e t / m i l e ,  Kb- .O3 
Kn 
BA 0.140 
LG 0.09 0.25 5.80 0.18 33.66 
UC 0.179 0.145 
U A 0 5 1 6  3 0  65  7 7  84 90 94 97 
UA 100 
t 

HEC-1 INPUT 

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

KK 588590 
Kn Normal dep th  channe l  r o u t e  f rom C588 t o  C590 
Kn Source: HSC-2 C r o s s  S e c t i o n :  UI-LB1 0.128 
RS 2 FLOW -1 
RC 0.065 0.050 0.060 1117.0 0.0340 
RX 9931.7 9960.6 9984.9 10005.7 10019 .1  10033.8 10151.6 10172.9 

2106 
Sub-Basin 2106 

The Cla rk  Uni t  Hydrograph is u s e d  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  sub-basin is based  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 1 0  15 20 25 30 35  40 45 5 0  5 5  60 65  70  75  80 85 90 

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .02 .02 .O1 .01 .01 -01  

I.- 0.339 m i l e s ,  S- 1 5 1  f e e t / m i l e ,  Kb= - 0 3  

KK C590L 
Kn Hydrograph combine 588590 + 210E a t  C590 l e f t  b ranch  
HC 2 

' ' C590L is t h e  t o t a l  f l o w  i n  Longmont Wash L e f t  Branch ups t ream of  t h e  
' conf luence  wi th  Longmont Wash . 
' ' S t a r t  Longmont Wash 
1 + 

210F 
Sub-Basin 2lOF 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t h e - a r e a  r e l a t i o n  i~ u s e d  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  sub-bas in  is based  o n  t h e  fol lowing:  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 5 0  5 5  60 65 70  75  80 85 90 

HEC-1 INPUT 

PAGE 4 

PAGE 5 

F i l e :  H210-24.OHI 
Appendix B 

HEC-I o u t p u t  f i l e ,  100-Year, 24-Hour S to rm Page 3 



LINE 

LINE 

F i l e :  H210-24.OH1 

.-. 
KM L- 0.668 m i l e s ,  S= 349 f e e t / m i l e ,  Kb- .03 
KM 
BA 0.093 
Ui 0.09 0.25 4.40 0.34 49.44 
UC 0.158 0.134 
U A 0 5 1 6  3 0 65 7 7  84 90 94 97 
UA 100 

KK 589590 
KM Normal d e p t h  channe l  r o u t e  f rom C589 t o  C590 
KM Source: HEC-2 Cross  S e c t i o n :  LO 0.813 
RS 2 FILM -1 
RC 0.065 0.050 0.060 1751.0 0.0423 
RX 9957.0 9963.5 9984.5 9996.1 10008.8 10017.4 10040.1 10060.8 
RY 1843.8 1842.9 1837.0 1831.2 1830.6 1836.1 1838.3 1842.1 

210G 
Sub-Basin 210G 

The Cla rk  Uni t  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is u s e d  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS PAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15  20 25 30 35  40 45 5 0  55  60 65 70  75 80 85 90 

.28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .O1 .01 .O1 .01 .01 

L- 0.969 m i l e s ,  S- 333 f e e t / r n i l e ,  Kb- .03 

KK C590R 
KM Hydrograph combine 589590 + 210G a t  C590 r i g h t  b ranch  
HC 2 

NOTE: 590593 is t o o  s h o r t  t o  r o u t e  
* 
+ C590R is t h e  t o t a l  f low i n  Longmont Wash ups t ream o f  t h e  c o n f l u e n c e  
' ' w i t h  L o n p o n t  Wash L e f t  Branch 
L t  

HEC-1 INPUT 

KK C590 
KM Hydrograph combine C590L t C590R a t  C590 
HC 2 

C590 is t h e  t o t a l  f l e w  i n  Longmont Wash ups t ream o f  t h e  c o n f l u e n c e  
* ' Longmont Wash Righ t  Branch 
* t  

* S t a r t  Longmont Wash Right  Branch 
4 .  

210H 
Sub-Basin 21OH 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 5 0  55  60 65 70 75 80 85 90 

.28 .28 .27 .27 .27 .27 .03 .03 .03  .03 .03 -03  .01 .O1 .01 .01 .01 .01 

I? 0.565 m i l e s ,  S- 340 f e e t / r n i l e ,  Kb- .03 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year, 24-Hour Storm 
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LINE 

592593 
Normal depth channel r o u t e  from C592 t o  C593 
Source: HEC-2 Cross Sec t ion:  LO-RBI 0.027 

2 FLOW -1 
0.065 0.050 0.060 2062.0 0.0112 

9920.6 9964.0 9984.7 9996.1 10003.9 10025.4 10041.1 10057.9 
1820.0 1804.5 1801.2 1797.3 1797.3 1808.5 1818.3 1820.1 

592593 is t h e  t o t a l  flow i n  Longmont Wash Right Branch upstream 
of  t h e  confluence with Longmont Wash 

KK C593 
KM Hydrograph combine C590 t C593R a t  C593 
HC 2 
t 

+ * 
* C593 i s  t h e  t o t a l  f l a r  i n  Longmont Wash below t h e  confluence w i t h  
' Longmont Wash Right Branch 

1 

HEC-1 INPUT PAGE 7 

KK 593594 
KM Normal depth charnel r o u t e  f r m  C593 t o  C594 
KM Source: HEC-2 Cross Section: L00.413 
RS 1 FLOW -1 
RC 0.065 0.050 0.060 988.0 0.0202 
RX 9937.2 9958.5 9981.7 9992.8 10007.7 10024.4 10041.9 10067.8 
RY 1783.6 1773.5 1773.9 1771.3 1771.2 1774.5 1778.7 1788.7 

2101 
Sub-Basin 2101 

The Clark Unit Hydrograph is used f o r  t h i s  basin.  
The Urban time-area r e l a t i o n  is used f o r  t h i s  basin.  

Time of Concentration f o r  t h i s  sub-basin is based on t h e  following: 
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 -04 -04 .02 .02 .02 .02 -02 .02 

L= 0.634 miles,  S- 250 f e e t / m i l e .  K b  .03 

KK C594 
KM Hydrograph combine 593594 + 2101 a t  C594 
HC 2 

KK 594595 
KM Normal depth channel r o u t e  f r m  C594 t o  C595 
KM Source: HEC-2 Cross Sec t ion:  LO 0.184 
RS 5 FLOW -1 
RC 0.065 0.050 0.060 2093.0 0.0201 
RX 9814.0 9836.5 9878.5 9988.2 9994.1 10010.9 10030.4 10030.5 
RY 1769.3 1766.6 1752.8 1750.6 1747.9 1749.2 1770.5 1770.6 

KK 2lOJ 
KM Sub-Basin 2105 
KM 
KH The Clark Unit Hydrograph i s  used f o r  t h i s  bas in .  
KM The Urban time-area r e l a t i o n  is used f o r  t h i s  basin.  
KM 
KM Tine of Concentration f o r  t h i s  sub-basin is based on t h e  following: 
KM An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 
KM 

HEC-1 INPUT PAGE 8 
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LINE 

F i l e :  M210-24.0H1 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 1 0  15 20 25 30 35  1 0  45 50 55  60 65 70  7 5  80 85 90 

.28 .28 .28 .28 .27 .27 .03 .03 .03 .03 .03 - 0 3  .01 .O1 .01 .01 .O1 . O 1  

I.= 0.684 m i l e s ,  S- 187  f e e t l m i l e ,  Kb- .03 

KK C595R 
KM Hydrograph combine 594595 t 2105  a t  C595 
HC 2 

+ 
* C595R is t h e  t o t a l  f low i n  Longmont Wash u p s t r e a m  o f  t h e  c o n f l u e n c e  

+ * w i t h  B r i s t o l  Wash 
1 * 

KM Hydrograph colabine C595L t C595R a t  C595 
HC 2 

' ' C595 is t h e  t o t a l  fla*, i n  B r i s t o l  Wash j u s t  d a m s t r e a m  of  t h e  
' ' conf luence  w i t h  Longmont Wash 
* .  

KK 595596 
KM Normal d e p t h  channe l  r o u t e  from C595 t o  C596 
KM Source: HEC-2 Cross  S e c t i o n :  BR0.290 
RS 4 FLOW -1 
RC 0.055 0.045 0.055 1095.0 0.0110 
RX 9886.8 9904.8 9948.0 10000.0 10032.4 10081.5 10107.3 10130.4 
RY 1727.2 1724.1 1725.9 1720.2 1725.6 1725.3 1721.3 1731.4 

KK 210K 
KM Sub-Basin 210K 
KN 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-a rea  r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  sub-bas in  is based  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35  40 45 5 0  55  60 65 70 75  80  85 90 

.28 .28 .28 .28 .27 .27 .03 .03 - 0 3  .03 .03 .03 .01 . O 1  .01 . O 1  .01 . O 1  

HEC-1 INPUT 

KM L- 0.425 m i l e s ,  S= 207 f e e t / m i l e ,  Kb- .03 
KM 
BA 0.077 
LG 0.09 0.19 6.60 0.13 15.00 

KK C596 
KM Hydrograph combine 595596 t 210K a t  C596 
HC 2 
* 

210L 
Sub-Basin 210L 

The Cla rk  Unit  Hydrograph is used  f o r  t h i s  b a s i n .  
The Urban t ime-area r e l a t i o n  is used  f o r  t h i s  b a s i n .  

Time o f  Concen t ra t ion  f o r  t h i s  s u b - b a s i n  is based  on t h e  fo l lowing :  
An r a i n f a l l  a r e a l  r e d u c t i o n  f a c t o r  o f  1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35  40 45 50 55  60 65 70  7 5  80 85 90 

.27 .26 .26 .26 .26 .26 .02 .02  .02 .02 .02 .02 .O1 .O1 .01 .O1 .01 .O1 

L= 0.820 m i l e s ,  S- 251 f e e t / m i l e ,  K b  .03 

Appendix B 
HEC-1 o u t p u t  f i l e ,  100-Year, 24-Hour Storm 
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355 KK 597598 
356 KM Normal depth chamel route from C597 to C598 
357 KM Source: HEC-2 Cross Section: CL 0.328 
358 RS 6 FLOW -1 
359 RC 0.065 0.050 0.065 2822.0 0.0252 
360 RX 9961.0 9961.9 9969.1 9986.3 10018.5 10082.6 10155.2 10278.8 
361 RY 1740.2 1740.2 1738.1 1731.6 1732.3 1737.1 1740.0 1740.8 

LINE 

KK 2lOU 
KM Sub-Basin 210U 
Kn 
KM The Clark Unit Hydrograph is used for this basin. 
KM The Urban time-area relation is used for this basin. 
Kt4 
Kt4 Time of Concentration for this sub-basin is based on the folladng: 
Kt4 An rainfall areal reduction factor of 1.000 
KM 
Kt4 EXCESS RAINFALL VALUES EXCEEDED IN 5-UINUTE INTERVALS 

HEC-1 INPUT PAGE 10 

ID. ...... 1. ...... 2.. ..... 3.......4.......5......6......7.......8.......9......10 
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
KM .27 .27 .27 .27 .27 .27 -03 .03 .03 .03 .03 .02 -01 .01 -01 .01 .O1 -01 
KM 
Kt4 IP 1.022 miles, S- 232 feet/mile, Kb- -03 
KM 
BA 0.162 

382 KK C598 
383 KM Hydrograph combine 597598 + 210M at C598 
384 HC 2 

+ 4 

C598 is the total flar in Cloudburst Wash at Golden Eagle Blvd. 
+ ' upstream of DAM 4 

+ 

210N 
Sub-Basin 210N 

The Clark Unit Hydrograph is used for this basin. 
The Urban tine-area relation is used for this basin. 

Time of Concentration for this sub-basin is based on the folloring: 
An rainfall areal reduction factor of 1.000 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.25 .25 .25 -24 .24 .24 .O1 .O1 .Ol .O1 .O1 -01 .O1 .O1 -01 .O1 .O1 -01 

IP 0.309 miles, S- 178 feet/mile, Kb= .03 

4 05 KK C210I 
406 KM Hydrograph combine C585 + C596 + C598 t 210N at C599I 
407 HC 4 
408 zz  

1 
SCHEMATIC DIRGRAH OF STREW NETK)RK 

INPUT 
LINE (V) ROUTING (--->I DIVERSION OR PUUP FLOW 

NO. ( . ) CONNECTOR (<---I RENRN OF DIVERTED OR PUMPED FLOW 

File: U210-24.ON1 
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362 

File: M210-24.OH1 
Appendix B 

HEC-1 output file, 100-Year, 24-Hour Storm 



( ' 4 4 )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
l't******t***t****+*****.********t**~*.**. 

+ FtOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

t VERSION 4.0.16 

* RUN DATE 10/14/96 TIME 10:23:20 ' 
**.~**,******.*+*******~.**,+****.****+.* 

&*+**t.+*t*....t+**t*********t*Ct**tC** 

U.S. ARIIY CORPS OF ENGINEERS ' 
+ HYDROLOGIC ENGINEERING CENTER 

609 SECOM) STREET 
D A ~ S ,  CALIFORNIA 95616 

(916) 551-1748 * 

****~****tttt..*t**.**C~t+tt**t*t****** 

FOUNTAIN HILLS ADMP - Project No. 63 
Future Condition Model File: M210-24.IH1 
100-Year ,24-Hour Storm, Clark Unit Hydrograph Date: 03/08/96 CCC 
Multiple-Basin Model for Sub-basin 210 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 300 NLMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
ICENT 19 C W W R Y  HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLLIME ACRE-FEET 
SURFACE AREA ACRES 
TMPERATURE DEGREES FAHRENHEIT 

INDEX STORM NO. 1 
STRM 4.20 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.01 0.00 0.01 0.01 0.01 
0.06 0.06 0.06 0.06 0.01 
0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

File: W10-24 .OH1 
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INDEX S T O W  NO. 2 
S T W  4.12 PRECIPITATION DEPTH 

TRAHSPOSITION DRAINAGE AREA TRDA 5.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.00 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX S T O W  NO. 3 
S T W  3.99 
TRDA 10.00 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Page 10 1 
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PRECIPITATION DEPTH 
TRAHSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.00 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX S T O W  NO. 4 
S T W  3.71 
TRDA 50.00 

PRECIPITATION DEPTH 
TRAHSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

Appendix B 
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INDEX STOW NO. 5 
S T W  3.62 
TRDA 80.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.00 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.01 
0.01 0.01 0.01 0.01 0.01 
0.06 0.06 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

RUNOFF SUHHRRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR W I M U M  PERIOD BASIN W I M R (  TIME OF 
OPERATION STATION FLOW PEAK ARSA STAGE M?d STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
210A 214. 12.00 22. 6. 6. 0.12 

HYDROGRAPH AT 
210B 176. 12.00 24. 7. 7. 0.11 

ROUTED TO 
C5860 166. 12.08 24. 7. 7. 0.11 

ROUTED TO 
586587 163. 12.17 24. 7. 7. 0.11 

ROUTED TO 
587595 163. 12.17 

HYDROGRAPH AT 
210C 135. 12.00 15. 4. 4. 0.08 

2 COMBINED AT 
C595L 277. 12.00 38. 11. 11. 0.19 

HYDROGRAPH AT 
21OD 250. 12.00 30. 9. 9. 0.14 

ROUTED TO 
588590 245. 12.00 30. 9. 9. 0.14 

File: M210-24 .OH1 
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2 COMBINED AT 

HYDROGRAPH AT 
t 2 1 0 F  

ROUTED TO 
+ 5 8 9 5 9 0  

HYDROGRAPH AT 
+ 2 1 0 G  

2 COMBINED AT 
+ C590R 

2 COHBINED AT 
t C 5 9 0  

HYDROGRAPH AT 

ROUTED TO 
t 5 9 2 5 9 3  

2 COMBINED AT 
t C 5 9 3  

ROUTED TO 
+ 5 9 3 5 9 4  

HYDROGRAPH AT 
+ 2 1 0 1  

2 COMBINED AT 
t C594  

ROUTED TO 
+ 5 9 4 5 9 5  

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 210W 

2 COMBINED AT 
+ C 5 9 8  

HYDROGRAPH AT 
t 210N 

4 COHBINED AT 
+ C 2 1 0 I  

"+ NORHAL END OF HEC-1 '" 

F i l e :  H210-24.OH1 
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APPENDIX C 

Rainfall loss parameter worksheets and supporting Ftn Hills FDS documentation 



TABLE C1 

Summary of subbasin area and rainfall loss parameters for 
Fountain Hills FDS Major Basin 207 

Rainfall Loss Parameters 
Vegetation Bare ground 

Subbasin Area Cover IA DTHETA PSIF XKSAT RTlMP 
ID sq. miles % inches inches ink r  % 

I 
I 
I 
I 
I 
I 
I 
I 
I 
H 
I 
I 
I 
I 
I 
I 
I 
I 
I File: GA-PARM.WB2 

Composite 
Values: 2.1490 24.36 0.17 0.31 --- 0.25 31.55 

PSlF from Fig 4.3: 4.90 
XKSAT vegetation correction factor: 1 .16 
Adjusted XKSAT for vegetation: 0.29 

Appendix C: Table C1 
Page 1 of 1 



TABLE C2  

Subbasin 
ID 

Summary of subbasin area and rainfall loss parameters for 
Fountain Hills FDS Major Basin 208 

Area 
sa. miles 

Rainfall Loss Parameters 
Vegetation Bare ground 

Cover IA DTHETA PSlF XKSAT RTlMP 
% inches inches inlhr % 

Composite 
Values: 2.0000 15.92 0.10 0.25 --- 0.26 50.48 I 

PSlF from Fig 4.3: 4.80 
XKSAT vegetation correction factor: 1.07 
Adjusted XKSAT for vegetation: 0.28 

File: GA-PARM.WB2 
Appendix C: Table C2 
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TABLE C3 

Summary of subbasin area and rainfall loss parameters for 
Fountain Hills FDS Major Basin 209 

Rainfall Loss Parameters 
Vegetation Bare ground 

Subbasin Area Cover IA  DTHETA PSIF XKSAT RTIMP 
ID sq. miles % inches inches inlhr % 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
H 
I 
B 

File: GA-PARM.WB2 

Composite 
Values: 1.6030 19.48 0.13 0.28 --- 0.29 41.50 

PSlF from Fig 4.3: 4.62 
XKSAT vegetation correction factor: 1 .11 
Adjusted XKSAT for vegetation: 0.32 

Appendix C: Table C3 
Page 1 of 1 



TABLE C4 

Summary of subbasin area and rainfall loss parameters for 
Fountain Hills FDS Major Basin 210 

Rainfall Loss Parameters 
Vegetation Bare ground 

Subbasin Area Cover IA DTHETA PSIF XKSAT RTlMP 
I 

- . - . . . . 

ID sq. miles % inches inches inlhr % 
(1) (2) (3) (4) (5) (6) (7 )  (8) 

21 0A 0.1 230 15.08 0.09 0.25 5.00 0.23 16.65 

Composite 
Values: 1.3820 15.07 0.09 0.24 --- 0.18 24.82 I 

PSlF from Fig 4.3: 5.61 
XKSAT vegetation correction factor: 1.06 
Adjusted XKSAT for vegetation: 0.19 

File: GA-PARM.WB2 
Appendix C: Table C4 
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Table S-2 

Summary 
of 

Green & Ampt Parameters by SCS Map Unit 

File = table-s.wbl 29-Jul-94 Table S-2, Page 1 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASTN 

Future Condition 

0.22 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for =SAT> -1.2 & VCD < =lo% I 
0.23 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XRSAT(dj>) 
0.0% ... RTIMP (Composite) 
14.0% ... Terrain = Valley (composite) 
86.0% ... Temin = Hillside (composite) 

I 
0.0% ... Terrain = Mountain (composite) Total amin ~ W M  miles = 0.060 I 

206N soil ~ n p  u n i t ~ o .  ... a 40 4 I o o o o o o o o o 
Soil M.p U n i t A r u ( r )  ... 26.7 39.3 31.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(UndD ... 0.96 0.17 0.17 - - - - - - - - - 
%Rock ... 0% 0% 0% - - - - - - - - - 

Ternin Clur  ... V.lky HilLlopc Hibbpc - - - - - - - - - 
0.27 ... XKSAT (Log averaged) 
16% ... Vegetation Cover Density (VCD) in percent 

I 
1.06 ... Ck: 0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.29 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)flCKSAT(unadj)) 
0.0% ... RTIMP (Composite) 

27.5% ... Terrain = Valley (composite) 
72.5% ... Terrain = Hillside (composite) 
0.0% ... Ternin Mountain (composite) Total m insqtwemifa = 

207A Soil Map Unit No. ... 31 40 6 1 0 0 0 0 0 0 0 0 
0.1!3 I 

0 

Soil M.p U n i t A m ( r )  ... 139.6 23.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(Ud9 ... 0.33 0.17 0.15 - - -.. - - - - - - 
I Rodc ... 35% 0% 0% - - - - - - - - - 

Ternin CLr ... Mwnmin HilLlopa HilLbpo - -. - - - - - - - 
I 

0.30 ... XKSAT (Log averaged) 
30 96 ... Vegetation Cover Density (VCD) in percent 

I 
1.22 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> -1.2 & VCD< = 10% 

0.37 . .. XKSAT (Adj . for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 
29.8% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 
14.8% ... Terrain = Hillside (composite) 
85.2% ... Tenain = Mountain (composite) Total m in square mila  = 0356 

I 
I 

File = C:\P\35\QWN\TS_FU. WBl  22-Feb-94 Table S-3, Page 20 I 



TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

207B Soil k p  Unit No. ... 31 40 61 0 0 0 0 0 0 0 0 0 

SoilMapUnicArer(ffi) ... 123.5 8.1 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Udj) ... 0.33 0.17 0.15 -- - -- - - - - - - 
% Rock ... 35% 0% 0% - - - - - - - - - 

Tcnaia Cku ... Mountain Hilope Hi+ - - - ... - - - - - 

0.3 1 ... XKSAT (Log averaged) 
30 % ... Vegetation Cover Density (VCD) in percent 
1.22 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXlI(SAT>=1.2&VCD<=lO% 

0.38 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 
32.4% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
7.4% ... Terrain = Hillside (composite) 
92.6% ... Terrain = Mountain (composite) Tot$orepinsqnaremiles= 0308 

207C SoilMapUnitNo. ... 31 40 61 0 0 0 0 0 0 0 0 0 

SoilMapUnitAFa(.c) ... 43.3 7.5 59.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Und3 ... 0.33 0.17 0.15 - - - - - - - - 
X Rock ... 35% 0% 0% - - - - - - - - - 

- - - - - - Tcinin CLu ... Mounuin Hillslope Hillslope - - - 
0.2 1 . . . XKS AT (Log averaged) 
35% ... Vegetation Cover Density (VCD) in percent 
1.28 ... Ck: 0.889 -t 1.11 I*VCD - Applied EXCEPT for %SAT> = 1.2 & VCD < = 10% 

0.26 . .. XKSAT (Adj . for VCD using Ck= XKSAT(adj)lXKSAT(unadj)) 
13.7% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
60.9% ... Terrain = Hillside (composite) 
39.1% ... Terrain = Mountain (composite) Tdnl area in square miles = 0.173 

0.33 ... XKSAT (Log averaged) 
24% ... Vegetation Cover Density (VCD) in percent 
1.15 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.38 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Totd a m  in sqnare maes = 0.197 

File = C:\P\35\QWIN\TS-FU.WB 1 22-Feb-94 Table S-3, Page 21 



TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

207E SoilMapUnitNo. ... 31 0 0 0 0 0 0 0 0 0 0 0 

SoilM.pUnitAra(ac) ... 1100.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(UdD ... 0.33 -- - - - - - - - - - - 
X Rock ... 35% - - - - - - - - - - - 

I 

0.33 ... XKSAT (Log averaged) 
22% ... Vegetation Cover Density (VCD) in percent 
1.14 ... Ck:0.889+1.lll*VCD-AppliedEXCEPTforXKSAT>=l.Z&VCD<=10% I 
0.38 . . . XKSAT (Adj . for VCD using Ck = XKSAT(adj)lXKSAT(unsdj)) 

35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Temin = Hillside (composite) 

I 
100.0% ... Terrain = Mountain (composite) Total~renmsquaremiIes= 

207F soil ~ a p  Unit NO. ... 31 61 o o o o o o o o o o 
SoilM.pUnitAra(ac) ... 77.7 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

MISAT(Udi) ... 0.33 0.15 - - - - - - - - - - 
X Rodt ... 35% 0% - - -- - - - - - - - 

Temin C L u  ... MoltlluiD Hiltlaps - -- --- - - - - - - - 
B 

0.32 ... XKSAT (Log averaged) 
29% ... Vegetation Cover Density (VCD) in percent 

I 
1.21 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% I 
0.39 . . . XKSAT (Adj. for VCD using Ck = XKSAT(adj)/XKSAT(uaadj)) 

33.7% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
3.8% ... Terrain = Hillside (composite) 

I 
96.2% ... Terrain = Mountain (composite) Totd ores in square miles 

207G Soil Map Unit No. ... 31 40 41 61 0 0 0 0 0 0 0 
0.126 I 

0 

Soil Map UnitAr+.(ffi) ... 35.4 0.0 48.0 67.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Ud9 ... 0.33 0.17 0.17 0.15 - -- - - - - - - 
I Rock ... 35% 0% OX OX -- ... - - - - - - 

Temin C1.u ... M a &  Hihlapa Hill.lope Hillslope -- -- - - - - - - 
I 

0.19 . .. XKSAT (Log averaged) 
28 2 ... Vegetation Cover Density (VCD) in percent 

I 
1.20 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> ~ 1 . 2  & VCD< = 10% 

0.23 . . . XKS AT (Adj. for VCD using Ck =XKSAT(adj)/XXSAT(unadj)) 
8.2% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 

76.6% ... Terrain = Hillside (composite) 
23.4% ... Terrain = Mountain (composite) Tdnl ama in square miles = 0236 

I 
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TABLE S-3 
XIGAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

207H soil ~ . p  Unit NO. ... 31 o o o o o o o o o o o 
Soil M.p UnitAru(.c) ... 79.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(lJDdi) ... 0.33 - - - .- - - - - - - - 
% Rock ... 35% -- - - - - - - - - - - 

TcmioClua ... Mo& - - - - - - - - - - - 
0.33 ... XKSAT (Log averaged) 
18 96 ... Vegetation Cover Density (VCD) in petcent 
1.09 ... Ck: 0.889 + 1.11 l*VCD - AppIied EXCEPT for XKSAT> = 1.2 & VCD< = 10% 

0.36 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XI(SAT(unadj)) 
35.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total ares m mmre miles a 0.U4 

207I $oil ~ a p  Unit No. ... 31 O O O O O O 0 O O o o 
SoitM.pUnitAra(r) ... 46.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAWndD ... 0.33 - - - - - - - - - - - 
% Rock ... 35% - - - - - - - - - - - 

T c h  C h  ... M d  -- - - - - - - - - - - 
0.33 ... XSAT (Log averaged) 
15 5% ... Vegetatioa Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD - Applied EXCEPT for %SAT> =1.2 & VCDC =lo% 

0.35 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)lXKSAT(unsdj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Tenain = Mountain (composite) Total~reninsq~sremiles= 0.073 

207J SoilhGpUnitNo .... 31 41 0 0 0 0 0 0 0 0 0 0 

Soi lMapUnitAn4~:)  ... 57.6 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(Undil ... 0.33 0.17 - - - - - - - - - - 
X Rock ... 35% 0% - - -- - - - - - - - 

TurrinCh ... Mount.ioHibpo - - - - - - - - - - 
0.32 ... XKSAT (Log averaged) 
16 % ... Vegetation Cover Density (VCD) in percent 
1.07 ... Ck: 0.889-i- 1.11 I*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD< = 10% 

0.34 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
34.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
3.0% ... Terrain = Hillside (composite) 

97.0% . .. Terrain = Mountain (composite) Total ma h square miles = 0.093 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

Soil M.p Unit No. ... 31 41 96 0 0 0 0 0 0 0 0 0 

SoilMnpUnirAm(ffi) ... 22.6 53.9 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(UdD ... 0.33 0.17 0.07 - - - - - - - - - 
% h k  ... 35% 0% OR - - - - - - - - - 

Ternin Cku ... Mocmhhr H i l o p a  Hillrbpa - - - - - - - - 
I 

0.19 ... XKSAT (Log averaged) 
17% ... Vegetation Cover Density (VCD) in percent 

- I 
1.08 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% I 
0.21 . .. XKS AT (Adj . for VCD using Ck= XKSAT(adj)MCSAT(unadj)) 

9.6% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

72.7% ... Terrain = Hillside (composite) 
I 

27.3% ... Terrain = Mountain (composite) Tdnl nre~mssoaremi~es = 

20% soil hirp unir NO. ... 41 96 o o o o o o o o o 
0.130 I 

0 

SoilhhpUnitMac~ ... 45.4 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

)(I(SAT(Uda ... 0.17 0.07 - - - - - - - - - - 
% Rock ... OX OX - - - - ... - - - - - I 

Temim Cku ... HilLbps H i h b p e  - - - - - - - - - - 
0.15 ... XKSAT (Log averaged) 
16 46 ... Vegetation Cover Density (VCD) in percent 

I 
1.07 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.16 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 
0.0% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totnlprepinsqnora 

I 
207M Soil Map Unit No. ... 8 41 % 0 0 0 0 0 0 0 0 0 

= 

I 
Soil Map UnitAm(.c) ... 2.2 59.7 12.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Ud a . . .  0.96 0.17 0.07 - - - - - - - - - 
X Rod; ... 0% 0% 0 %  - - - - - - - - I 
0. IS ... XKSAT (Log averaged) 
19% ... Vegetation Cover Density (VCD) in percent 
1.10 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT>=l.2 & VCD< = 10% 

I 
0.17 ... XKSAT (Adj. for VCD using Ck== XKSAT(adj)/XKSAT(unadj)) 

0.0% ... RTIMP (Composite) 
I 

3.0% ... Terrain = Valley (composite) 
97.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Total prep in miles = 0.116 

I 
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TABLE s-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

0.25 ... XKSAT (Log averaged) 
16% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889f l . l l ICVCD - Applied EXCEPT for XKSAT>=1.2 & VCD< =lo% 

0.27 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/M(SAT(unadj)) 
0.0% ... RTIMP (Composite) 

26.2% ... Terrain = Valley (composite) 
73.8% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Total area in sqoare milea = 0.049 

2070 S O ~ ~ ~ U ~ N O .  ... s 41 % o o o o o o o o o 
Soil Map UnitArc+) ... 12.2 57.5 13.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

IMSAT(Und3 ... 0.96 0.17 0.07 - - - - - - - - 
% Rock ... 0% 0% 0% - -. - - - - - - 

Ternin C L r  ... Valley H i b p ~  HUB+ -- - - - - - - - - 

0.19 ... XKSAT (Log averaged) 
20 $6 . . . Vegetation Cover Density (VCD) in percent 
1.11 ... Ck: 0.889+1.11lrVCD -AppliedEXCEPTforXKSAT>==l.2&VCD<=lO% 

0.21 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 
0.0% ... RTIMP (Composite) 

14.6% ... Terrain = Valley (composite) 
85.42 ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totai ~ r e a  in square mila = 0.131 

208A soil hbp unit NO. ... 31 o o o a o o o o o o o 
So i lMnpUni tha (r )  ... 88.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Und9 ... 0.33 - - - - - - - - - - - 
XRoct . . .  35% - - - -- a - - - - - - 

T c d C t r  ... M d  - - - -- - - - - - - - 

0.33 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 

0.35 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
35.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total a m  in square miles = 0.139 
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TABLE S-3 
W A T  AND TERRAIN CLASSIFICATIONS BY SUEBASIN 

Future Condition 

208B S O ~ ~ M ~ ~ U ~ N O .  ... 31 o o o o o o o o o o o 
Soi lMnpUnitAm(r)  ... 17.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT (Undj)... 0.33 - - - - - - - - - - 
%En&... 35% -- - - - ... - - - - - - 

T e d C h P  ... Mouuain - - - - - - - - - - 
E 

0.33 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 

- E 
1.06 ... Ck: 0.889f 1.11 1*VCD - Applied EXCEPT for W A T >  ~1.2 & VCD < = 10% I 
035 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

I 
100.0% ... Terrain = Mountain (composite) Total area in sqnare miles = 

0027 I 

T c d C l u  ... Mocmuin -- - - - - - - - - - - 
0.33 ... XKSAT (Log averaged) I 
25 46 ... vegetation &ver  ensi it^ (VCD) in percent 
1.17 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% I 
0.38 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Ternin = Mountain (composite) Total area in square miles = 0.066 

I 
208D S O ~ I M . ~  unit NO. ... 11 o o o o o o o o o o o 

0.33 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1 - 1 1  l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCDC = 10% 

m 
0.35 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

35.0% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) ~ o t a l  area in square milea = 0.075 
I 
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TABLE 5-3 
=AT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

fiture Condition 

0.33 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.11l*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.35 ... XKSAT (Adj. for VCD using Ck =XKSAT(adj)/XKSAT(unadj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total prep in square miies = 0.062 . 

0.33 ... XKSAT (Log averaged) 
15 5% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD -AppIiedEXCEfTforXKSAT>=1.2&VCD<=lO% 

0.35 ... XKSAT (Adj. for VCD using Cfh=XKSAT(adj)/XKSAT(unadj>) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Temin = Mountain (composite) Total arm in square miles = 0.069 

208G sOt~M.pUnitNo .... 31 41 O O O O O O O O 0 O 

SoilMapUnitAm(r) ... 66.1 16.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

M I S A W d j )  ... 0.33 0.17 - - - - - - - - - - 
% Rock ... 35% 0% -- - - - - - - - - - 

Tenah C k r  ... Mountain H i b b p e  - - -- - - - - - - - 
0.29 ... =SAT (Log averaged) 
17 % . .. Vegetation Cover Density (VCD) in percent 
1.08 ... Ck: 0.889+1.11l*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.31 . .. XKSAT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 
27.9% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
20.2% ... Terrain = Hillside (composite) 
79.8% ... Terrain = Mountain (composite) Total area in mare miles = 0.129 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

208H Soil MapUni rNo.  ... 31 41 63 0 0 0 0 0 0 0 0 

S o i l M s p U n i t h 4 4  ... 4.9 20.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Ud9 ... 0.33 0.17 0.14 - - - - - - - - - I 
%Rc& ... 35% 0% 25% - .-- - - - - - - - 

Ternin CIm ... Maarrin Hillrlopc Hillrbpc - .- - - - - - - 
- I 

0.19 ... XKSAT (Log averaged) 
21 96 ... Vegetation Cover Density (VCD) in percent 
1.12 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% I 
0.21 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

8.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

82.2% ... Terrain = Hiilside (composite) 

I 
17.8% ... Terrain = Mountain (composite) TotPl~resmsqoaredes= 

O M  I 
2081 Soi lM.pUni tNo .  ... 31  0 0 0 0 0 0 0 0 0 0 0 

Soil M .pUni rAra ( r )  ... 74.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Ud3 ... 0.33 -- - - - - - - - - - - 
R ILwlr ... 35% - - - - - - - - - - - I 

Tunin Clm ... M& -- - - - - - - - - - 

0.33 ... XKSAT (Log averaged) - I 
15% ... Vegetation cover ~ & i t y  (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% I 
0.35 ... =SAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

35.0% ... RTMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Tenain = Mountain (composite) Total ~ r e n  in square milea 0.117 

I 

2085 soil hiqa unit NO. ... 11 o o o o o o o o o o o 
Soil M.p UnicArcl(3 ... 5 . 9  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

I 
MCSATWDdi) ... 0.33 --- - -- -- - - - - - - - 

% Rock ... 35% --- - - -. - - - - - - - m 
Ternin Clm ... M e  --- - -- -- -. - - - - - - 

0.33 ... XKSAT (Log averaged) ! 
15% ... Vegetation Cover  ensi it^ (VCD) in percent 
1.06 ... Ck: 0.889+ 1 . 1  11*VCD - Applied EXCEPT for XKSAT> ~ 1 . 2  & VCDC =lo% 

0.35 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)TXKSAT(unadj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total area in miles = 0.081 

B 
I 
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TABm $3 
XIGAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

hture Condition 

208K soi l  ~ . p  Unit NO. ... 31 o o o o o o o o o o o 
Soil W p  U n i t M r )  ... 30.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XIISAT(Udj) ... 0.33 -- - - - - - - - - - - 
%Rc&... 35% -- - - - - - - - - - - 

TemioCku ... Motmtain -- - - -- - - - - - - - 
0.33 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889f 1.11 l*VCD - Applied EXCEPT for XKSAT> -1.2 & VCD< = 10% 

0.35 .. . XKSAT (Adj . for VCD using Ck= XKSAT(adj)mAT(unadj)) 
35.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) ToCnl area in sgnara miles = 0.048 

208L soil ~ . p  unit NO. ... 31 o o o o o o o o o o o 
S 0 i l M . p U n i c ~ r )  ... 37.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(Udi) ... 0.33 - - - - - - - - - - - 
% Rod: ... 35% - - - - - - - - - - - 

Ternin C h  ... .Uol~nmia - - - - - - - - - - - 
0.33 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889 f I .  11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% 

0.35 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
35.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total area in square miles = 0.059 

0.32 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.34 .. . XKSAT (Adj. for VCD using Ck= XKSAT(adj)flMSAT(unadj)) 
34.7% ... RTNP (Composite) 

0.0% ... Terrain = Valley (composite) 
3.5% ... Terrain = Hillside (composite) 

96.5% ... Terrain = Mountain (composite) Total ~ r e n  in ssaara miles = 0.159 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

208N Soil hbp Unit No. ... 31 41 63 O O O O O O O 0 O 

S o i l h h p U n i t ~ ~  ... 0.2 1.6 28.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Udil ... 0.33 0.17 0.14 - - - - - - - - - 
X b c k  ... 35% 0% 25% -- - - - - - - - -- 

- - - - - ... - 
I 

Tcmin Ctu ... Momtab HilLlopt HilLlop - 
0.14 ... XKSAT (Log averaged) 
17 % ... Vegetation Cover Density (VCD) in percent 

- I 
1.07 ... Ck: 0.889+1.11l*VCD -AppliedEXCEPTforXKSAT>=l.2&VCD<=lO% 

0.15 .. . XKS AT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj~) 
23.7% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
99.4% ... Terrain = Hillside (composite) 

I 
0.6% ... Terrain = Mountain (composite) Tdnl~rermswaremiles = 

O.O4' I 
2080 SoilM.pUnitHo. ... 31 63 0 0 0 0 0 0 0 0 0 0 

Soil Map UixitAru(ac) ... 124.9 22.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

m ~ T ( U d i l  ... 0.33 0.14 -- -- -. - - - - - - - 
% Raft: ... 35% 25% - - -- - - - - - - - 

Tcmin Cku ... Mwnuin  HilLlopa - - - - - - - - - - 
I 

0.29 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 

I 
1.06 ... Ck: 0.889 + 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% I 
0.31 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)TXKSAT(unadj)) 

33.5% ... RTIMP (Composite) 
0.0% ... Ternin = Valley (composite) 

15.1% ... Terrain = Hillside (composite) 
84.9% ... Terrain = Mountain (composite) Totnlprepinsqoare 

I 
208P Soil Map Unit No. ... 31 63 o O O O O o O O O O 

= OZO I 

0.17 .. . XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.11I*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 

I 
0.18 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

27.6% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 

74.3 % . . . Terrain = Hillside (composite) 
25.7% ... Terrain = Mountain (composite) Totnl a m  in mare miles = 0.058 

I 
I 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

208Q soil hhp uoit NO. ... 31 63 o o o o o o o o o o 
Soil Mnp UnitAm4.c) ... 36.2 24.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Undj) ... 0.33 0.14 -- - ..- - - - - -. - - 
X Rock ... 35% 25% --- - -- - - - - - - - 

Temin Clnu ... M e H * l o p  - - - - - - - - - - 

0.23 ... XKSAT (Log averaged) 
16 % ... Vegetation Cover Density (VCD) in percent 
1.07 ... Ck: 0.889 + 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < =. 10% 

0.25 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
31.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

40.1% ... Terrain = Hillside (composite) 
59.9% ... Terrain = Mountain (composite) Totnl area in sqllare miles = 0.094 

0.14 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889 + 1.11 l*VCD - Applied EXCEPT for =SAT> = 1.2 & VCD < = 10% 

0.15 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)lXKSAT(unadj)) 
25.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valiey (composite) 
100.0% ... Terrain = Hillside (composite) 

0.0% ... Terrain = Mountain (composite) Total area in square miles = 0.010 

208s Soil ~ . p  unit NO. ... 63 o o o o o o o o o o o 
SoilM.pUnitAra(.c) ... 43.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Und$ ... 0.14 --- -- a - - - - - - - - 
%Rock ... 25% --- --- - -- - - - - - - - 

T e d  C h  ... Hillrbpc -- --- - -- - - - - - - - 

0.14 ... XKSAT (Log averaged) 
16 96 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.11l*VCD -AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.15 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XXSAT(unadj)) 
25.0% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
100.0% ... Terrain = Hillside (composite) 

0.0% ... Terrain = Mountain (composite) Totd a m  in sqnare miles = 0.068 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

F'uhue Condition 

208T ~oilM.pUnitNo. ... 31 63 O O O O O O O O O O 

Soil M.p UnitAu(r) ... 40.5 43.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(U4fi ... 0.33 0.14 - - - - - - - - - - 
% RJXk ... 35% 25% - - - -- ... - - - - - 

I 
Tcmirr C k u  ... M o d  H i h b p a  - - - - - - - - - 

0.21 ... XKSAT (Log averaged) 
- I 

15 56 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck:0.889+1.lll*VCD-AppliadEXCEPTfor~~~~~>=1.2&~~~<=10% ( 
0.22 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

29.8% ... RTA4P (Composite) 
0.0% ... Terrain = Valley (composite) 

52.0% ... Terrain = Hillside (composite) 
I 

48.0% ... Terrain = Mountain (composite) Totalpre~insquaremiies = 1 
208U SoilMapUdrNo. ... 31 63 0 0 0 0 0 0 0 0 0 0 

SoilM.pUnitAncs(r) ... 35.8 49.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(UdJ ... 0.33 0.14 - - ... - - - - - - - 
% RCC~ ... 35% 25% -- - - ... - - - - - - 

Ternin CLp ... M o d  Hilhbpe - - - - - - - - - 
I 

0.20 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 

- I 
1.06 ... Ck: 0.889+ I.lll*VCD - Applied EXCEPT for =SAT> =1.2 & VCD< = l o %  I 
0.21 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lM(SAT(uaadj)) 

29.2% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

58.1 % ... Terrain = Hillside (composite) 
41.9% ... Terrain = Mountain (composite) Total area in scroare miles = 

208V soil~.punit~~. ... 63 o o o o o o o o o o 
0-134 I 

0 

SoilM.pUailAra(r) ... 17.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

M(SAT(Ud9 ... 0.14 - --. -- -.- - - - - - - - 
XRofk. . .  25% --- .- -. ... - - - - - - I 

Temin C k r  ... H i h b p o  --- -. .- - - - - - - - - 

0.14 ... XKSAT (Log averaged) I 
15 % ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 1*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD< = lo% 

0.15 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
25.0% ... RTIMP (Composite) 

m 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totnl~rerhsqu~remiles-  0.028 

I 
I 
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TABLE $3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

208 W Soil ~ n p  unit NO. ... 41 63 O o O o o O o o o O 

SoilMnpUnicArr.(uc) ... 9.4 22.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(Undj) ... 0.17 0.14 -- - -. - - - - - - - 
%Rock..  . 0% 25% -- -- - - - - - - - - 

Tcmin C k u  ... Hibbpc Hillrlopc --- ..- -- - - - - - ... - 
0.15 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> -1.2 & VCD< =lo% 

0.16 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
17.7% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Total prep in square miles = 0.050 

208X Soil M.p Unit No. ... 8 41 63 96 O O O O O O o O 

SoilMapUnitAra(rc) ... 6.1 10.1 31.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XICSAT(Udj) ... 0.96 0.17 0.14 0.07 -- - - - - - - - 
%Rock ... 0% 0% 25% 0 %  - - - - - - - - 

Tcmhr Clam ... V&y Iiiibpc Hibpc Hilopc - - - - - - - - 

0.19 ... XKSAT (Log averaged) 
20 46 .. . Vegetation Cover Density (VCD) in percent 
1.12 ... Ck: 0.889-t 1.1 11*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD< =lo% 

0.21 .. . XKSAT (Adj . for VCD using Ck =XKSAT(adj)/XKSAT(unadj)) 
16.5% ... RTIMP (Composite) 
12.6% ... Terrain = Valley (composite) 
87.4% ... Terrain = Hillside (composite) 
0.0% ... Tenain = Mountain (composite) Total area in square miles = 0.075 

209A Soil b6p Unit NO. ... 31 0 o o o o o o o o 0 0 

SoilUlpUnitAm(rc) ... 235.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

)(I<SAT(Uda ... 0.33 --- - - - - - - - - - 
96 Rock ... 35% - -- - - - - - - - - - 

T d C L  ... M w  - -- -- - - - - - - - - 
0.33 ... XKSAT (Log averaged) 
24% ... Vegetation Cover Density (VCD) in percent 
1.15 ... Ck: 0.889-k 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% 

0.38 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) TotalareninssaPremiles= 0368 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

F'uture Condition 

209B S O ~ I M . ~ U ~ ~ ~ N O .  ... 31 o o o o o o o o o o o 
Soil Map UnirAr+.(lc) ... 53.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSATlJndi) ... 0.33 - - - --- - - - - - - ... 
% b k  ... 35% - - - - - - - - - - - 

Tc& Cku ... M o d  -- - - - - - - - - - 
0.33 ... XKSAT (Log averaged) - I 
15 96 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889 + 1.1 1 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < -- 10% I 
0.35 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain =; Mountain (composite) Total area in square miIe = 

209C S0i lM.p  UnitNo.  ... 31 o o 0 o o o o o o o 
O.OS 1 

0 

S o i l M a p U n i t A n a ( r )  ... 40.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(Undj) ... 0.33 -- -- -- - - - - - - - 
%Rock... 35% --- - --- --. .- - - - - - - I - 

0.33 ... XKSAT (Lag averaged) 
17% ... Vegetation Cover Density (VCD) in percent 
1.08 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXXSAT>=l.2&VCD<=lO% 

0.36 .. . XKS AT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(uaadj)) 
35.0% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total PRI in square miles = 0.064 

I 
209D Soil ~ . p  unir NO. ... 31 o o o o o o o o o o o I 

0.33 ... XKSAT (Log averaged) 
17% ... Vegetation Cover Density (VCD) in percent 
1.08 ... Ck: 0.889+ I. 1 1 l*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD < = 10% 

I 
0.36 ... XKSAT (Adj . for VCD using Ck=XKSAT(adj)/XKSAT(uaadj)) 

35.0% ... RTIMP (Composite) 
1. 

0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total area in sclaclre miles = 0.244 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

0.33 ... XKSAT (Log averaged) 
15 46 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 1*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD < = 10% 

0.35 . . . XKS AT (Adj . for VCD using Ck= XKSAT(adj)/XKS AT(unadj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Total a m  in s4nare miles = 0.149 

209F SoiiMipUnirNo .... 31 41 0 0 0 0 0 0 0 0 0 0 

SoilMnpUuit~rc) ... 127.7 16.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Ud9 ... 0.33 0.17 - - - - - - - - - ..- 
% Rodr ... 35% 0% -- - - -- - - - - - - 

Terrain Cku .. . Mounuin Hillalopc - - - - - - - - - - 
0.3 1 ... XKSAT (Log averaged) 
26 % ... Vegetation Cover Density (VCD) in percent 
1.18 ... Ck: 0.889 + I. 11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% 

0.36 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
30.9% ... RTIMP (Composite) 
0.0% ... Tcmin = Valley (composite) 

11.6% ... Temin = Hillside (composite) 
88.4% ... Terrain = Mountain (composite) Total area in spare miles = 0326 

0.33 ... XKSAT (Log averaged) 
15 96 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889f I. 11 1*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD < = 10% 

0.35 ... XRSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
35.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 
0.0% ... Terrain = Hillside (composite) 

100.0% ... Terrain = Mountain (composite) Totnl m a  iu square miles = 0204 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SURBASIN 

Futwe Condition 

2098 Soil Map Unit No. ... 31 41 63 0 0 0 0 0 o 0 0 0 

Soil Mnp Ud-.c) ... 14.4 20.2 18.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Udjl ... 0.33 0.17 0.14 - ... - - - - - - - 
X Rock ... 35% 0% 25% - - - - - - - - - 

T e d  C l u  ... Mount& HiUlbpo Hillsbpa - - - - - - - - 
I 

0.19 ... XKS AT (Log averaged) 
24% ... Vegetation Cover Density (VCD) in percent 

- I 
I. 15 ... Ck: 0.889 + 1.11 1*VCD - Applied EXCEPT for XXSAT> =1.2 & VCD< = 10% I 
0.22 . .. XKS AT (Adj. for VCD using Ck = XKSAT(adj)/XKSAT(unadj)) 

18.3% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

73.1% ... Terrain = Hillside (composite) 
26.9% ... Terrain = Mountain (composite) Totalrvermssasremilas = 

1 
2091 Soil Map Unit No. ... 31 41 6 1 63 0 0 0 0 0 0 0 

O 0  E 
0 

SoPMapUnitAru(r) ... 2.8 34.3 58.8 20.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

)(ICSAT(UdP ... 0.33 0.17 0.15 0.14 -- .-. - - - - - 
% Rock ... 35% 0% 0% 75% -- - - - - - - - - I 

Tcmin C h  ... M w n h  HilLlopa H U l o p o  HilLlopc - - - - - - - - 

0.16 ... XKSAT (Log averaged) 
16 5% ... Vegetation Cover Density (VCD) in percent 

I 
1.07 ... Ck: 0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.17 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 
5.3% ... RTIMP (Composite) 

I 
0.0% ... Terrain = Valley (composite) 

9 . 6 %  ... Terrain = HilIside (composite) 
I 

2.4% ... Terrain = Mountain (composite) Total in square 

210A SoilMapUnirNo. ... 8 40 4 1 % o o o o o 0 = 0 O*'" 0 I 
Soil Mnp UnitAra(r) ... 19.7 5.3 42.2 11.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

MLSAT(Ud j)... 0.96 0.17 0.17 0.07 --- -- - - - - - - 
% Rock ... 0 %  0% 0% 0% -- - - - - - - - 

Tcmin Cku ... V d c y  HilLlapo HilLLopo HilLbpc - - - - - - - - 

0.23 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889f 1.11 l*VCD - Applied EXCEPT for =SAT> =1.2 & VCD< = l o %  

I 
0.24 . . . XKSAT (Adj . for VCD using Ck = XKS AT(adj)/XKSAT(unadj)) 

0.0% ... RTIMP (Composite) 

B 
25.1% ... Terrain = Valley (composite) 
74.9% ... Terrain = Hillside (composite) 
0.0% ... Ttmin = Mountain (composite) Total uet in ssu~re miles = 0.123 

I 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

210B soil hiap U ~ ~ N O .  ... 41 63 o o o o o o o o o o 
Soil Ulp UnitArm(r) ... 56.9 11.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(lJndj) ... 0.17 0.14 -- - -. - - - - - - - 
X Rock ... 0% 25% --- - - -- - - - - - - 

Temin C h  ... HiiLlopc Hilblope - - -- -- - - - - - - 
0.16 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: Q.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=lO% 

0.17 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 
4.2% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Total area in square miles= 0.107 

210c Soil M.p Unit No. ... 8 40 41 63 % 0 0 0 0 0 0 0 

S o i l M a p U n i t M r )  ... 16.8 0.2 18.6 1 1 .  5.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Und3 ... O.% 0.17 0.17 0.14 0.07 - - - - - - - 
X Rock ... 0% 0% 0% 25% 0% - - - - - - - 

Ternin C L o  ... VJlcy Hillslopa Hilope Hillslopa Hillslopa - - - - - - - 
0.26 ... XKSAT (Log averaged) 
16 5% ... Vegetation Cover Density (VCD) in percent 
1.07 ... Ck: 0.889+1.111*VCD-AppliedEXCEPTforXKSAT>=1.2&VCD<=10% 

0.28 ... XKSAT (Adj . for VCD using Ck- XKSAT(adj)/XKSAT(unadj)) 
5.3% ... RTIMP (Composite) 

32.1% ... Terrain = Valley (composite) 
67.9% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Total area in squam m1es = 0.082 

210D soil ~ . p  U ~ N O .  ... 31 41 63 % o o o o o o o o 
Soil Map U n i r M r )  ... 29.6 15.5 25.3 18.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSATfJJdD ... 0.33 0.17 0.14 0.07 - - - - - - - - 
% Rock ... 35% 0% 25% 0% - - - - - - - - 

Tcmh C h  ... Mountnin Hilblopc H i h l o p e  Hilhiope -- - - - - - - - 
0.17 ... XKSAT (Log averaged) 
1596 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD< =lo% 

0.18 . .. XKSAT (Adj. for VCD using Ck = XKSAT(adj)MSAT(unadj)) 
18.7% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

66.9% ... Terrain = Hillside (composite) 
33.146 ... Terrain = Mountain (composite) Totni oren in swam miles = 0,140 
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TABLE 5-3 
M(;S AT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

210E SoilMapUnitNo . . . .  41 96 o o o o o o o o o o 
SoilMrpUairAm(.c) ... 9.7 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

W A T ( U 4 j )  ... 0.17 0.07 -- - - --- - - - - - - 
- - - - - 

I I I 

% m . 0% 0% --- ... - - - I 

TcminCLur ... HilLlopc H&lopo - - .- - - - - - - 
0.1 1 . . . XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 

- I 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> -1.2 & VCD< = 10% I 
0.12 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 

0.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

100.0% ... Temin = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Tdal area in square miles = 

1 
210F soil htap Unit NO. ... 31 96 o o o o o o o o o 

0.02, I 
0 

SoilhhpUnitArrr(rc) ... 58.3 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

WAT(Und9 ... 0.33 0.07 - - - - - - - - - 
X m ... 35% 0% - - - - - - - - - -- u - 

Tc& C L u  ... M o u n d  H&lopc - - - - - - - - - 
0.32 ... XKSAT mg averaged) - I 
15 96 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XISAT> = 1.2 & VCD < = 10% 

0.34 . . . XXS AT (Adj . for VCD using Ck = XKS AT(adj)lXKSAT(unadj)) 
344% ... RTIMP (Composite) 

0.0% ... Terrain = Valley (composite) 
1.6% ... Terrain = Hillside (composite) 

98.4% ... Terrain = Mountain (composite) Total prep in square 

2106 soil hhp U ~ N O .  ... 31  % o o o o o o o o = 0 Oaog3 0 I 
SoilM\pUnith+c) ... 71.5 31.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XlSAT(UdD ... 0.33 0.07 - - - - - - - - - 
% RocF ... 35% 0% - - - - - - - - - - 

Tcrnirr Ckr ... M d  H i l o p o  - - - - - - - - - 
- I 
- 

0.20 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 I*VCD - Applied EXCEPT for XKSAT> ~ 1 . 2  & VCD< = 10% 

I 
0.22 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 

24.2% ... RTIMP (Composite) 

1 
0.0% ... Terrain = Valley (composite) 

30.8% ... Temin = Hillside (composite) 
69.2% ... Terrain = Mountain (composite)  TO^ M in s q m  miled = 0.162 

I 

File = C:\P\35\QWIN\TS-FU.WE1 22-Feb-94 Table S-3, Page 38 

I 



TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

210H soil ~ . 4  unit NO. ... 31 40 61 63 96 o o o o o o o 
SoilM.pUnirArm(r) ... 6.5 6.7 20.9 2.9 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XXSAT(Udi) ... 0.33 0.17 0.15 0.14 0.07 - - - - - - - 
%Rock ... 35% 0% 0% 25% 0% - - - - - - - 

Tcmin C k n  ... Mountain Hilope. Hiurbpa Hilopc HilLlope. - - - - - - - 

0.15 ... XKSAT (Log averaged) 
15 5% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ I. 1 ll*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD< =lo% 

0.16 . .. XKSAT (Adj. for VCD using Ck = XKS AT(adj)lXKSAT(unadj)) 
6.7% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

85.4% ... Terrain = Hillside (composite) 
14.6% ... Terrain = Mountain (composite) Tdal area in square miles = 0.070 

2101 Soil hirp Unit No. ... 40 41 % 0 0 0 0 0 0 0 0 0 

Soil&pUnitAre4=) ... 4.7 4.1 Z . 6  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Ud9 ... 0.17 0.17 0.07 - - - - - - - - - 
R o c k  . 0% 0% 0% - - - - - - - - - 

Trrnin C b  ... Hiihp Hilope. Hilhbpc - - - - - - - - 

0.09 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> -1.2 & VCD< =lo% 

0.09 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
0.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totai ares in square miles = 0.049 

2105 soil hirp unit NO. ... 8 4 I % 0 o o o o o o o o 
SoilhpUnitA~+) ... 0.6 39.2 26.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XlCSAT(vndi) ... 0.96 0.17 0.07 - - - - - - - - - 
% Rock ... 0% 0% 0% - - - - - - - - 

Tunin Cham ... Vrlley Hihlopa £iill.bpc - - - - - - - - 

0.12 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD -Applied EXCEPTforXKSAT>=l.2&VCD<=lO% 

0.13 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)lM(SAT(unadj)) 
0.0% ... RTIMP (Composite) 
0.9% ... Terrain = Valley (composite) 

99.1% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totd~reninsquaremilea= 0.103 
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TABLE S-3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASM 

Future Condition 

210K soil ~ a p  unit NO. ... a 40 41 % o o o o o o o o 
SoilM.pUnitka(u) ... 6.5 6.6 5.7 30.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(Und3 ... 0.96 0.17 0.17 0.07 -- ..- - - - - - 
%Roc& ... 0% 0% OR 0 %  -- - - - - - ... - - I 

Temin CkU ... V.Uy H i h b p c  Hilhbpa Hilhbpa - ... - - - - - 
0.12 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 

- I 
1.06 ... Ck: 0.889 + 1.1 11*VCD - Applied EXCEPT for =SAT> = 1.2 & VCD < = 10% I 
0.13 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 

0.0% ... RTIMP (Composite) 
13.1% ... Terrain = Valley (composite) 
86.9% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totai prep in square miles = 0.077 

210L SoilMapUnitNo. ... 8 40 41 61 0 0 0 0 0 0 0 0 

Soil Map UnitMac) ... 13.6 23.9 36.2 14.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

B 
XKSAT( U d j ) . . .  0.96 0.17 0.17 0.15 -- - - - - - - 

X Roct ... 0% 0% 0% 0% -- - - - - - - - 
Tc& Clur  ... V l l k y  HilLlope H i h l o p s  Hillrbpc - - - - - - - 

- I 
- 

0.22 ... XKSAT (Log averaged) 
15 96 ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ 1.11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD < = 10% 

0.23 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)lXKSAT(unadj)) 
0.0% ... RTIMP (Composite) 

1 
15.5% ... Tannin = Valley (composite) 
84.5% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Totnl area in square miles = 0.137 

I 
210M Soil ~ . p  unit No. ... 8 40 41 M o o o o o o o o 

SoilMapUnithe+c) ... 16.4 50.4 0.1 37.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

- - - - - - - 
1 

XKSAT (Undj)... 0.96 0.17 0.17 0.07 -- 
% Rock ... OR 0% 0% 0% - - .- - - - - - 

Temin Clur  ... V r l i y  HilLlopc HiU.lope H i h b p .  --- - - - - - - - 
0.16 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+ I .  11 l*VCD - Applied EXCEPT for XKSAT> = 1.2 & VCD< = 10% 

e 
0.17 ... XKSAT (Adj. for VCD using Ck =XKSAT(adj)/XKSAT(unadj)) 

0.0% ... RTIMP (Composite) 
15.8% ... Terrain = Valley (composite) 

1 
84.2% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Total ma in square miles = 0.1 62 

I 
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TABLE $3 
XKSAT AND TERRAIN CLASSIFICATIONS BY SUB-BASIN 

Future Condition 

210N soil ~ s p  unit No. ... 8 40 % o o o o o o o o o 
SoilM.pUeirhM(.c) ... 17.6 7.4 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XKSAT(U4D ... O.% 0.17 0.07 - - - - - - - - - 
% Roct ... 0% 0% 0% - - -- - - - - - - 

Tcmin C I m  ... V d k y  Hilklope Hilops - - - - - - - - - 

0.38 ... XKSAT (Log averaged) 
15% ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD -AppliedEXCEPTforXE=SAT>=1.2&VCD<=lO% 

0.40 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XBAT(unadj)) 
0.0% ... RTIMP (Composite) 

56.5% ... Terrain = Valley (composite) 
43.5% ... Terrain = Hillside (composite) 
0.0% .... Terrain = Mountain (composite) Total area in square miles = 0.049 

211A soil ~ . p  Unit NO. ... 41 o o o o o o o o o o o 
SoitMnpUnithM(r) ... 91.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XILSAT(Unda ... 0.17 - - - ... - - - - - - - 
X Rodr ... 0% - - - - .- - - - - - - 

TcmincL., ... HiILbpo - - - - - - - - - - - 
0.17 . .. XKSAT (Log averaged) 
15 % ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck: 0.889+1.111*VCD - Applied EXCEPT for XKSAT>=1.2 &VCD<=lO% 

0.18 ... XKSAT (Adj. for VCD using Ck=XKSAT(adj)/XKSAT(unadj)) 
0.0% ... RRTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) To(nlnre~insqoaremiles= 0.143 

211B s o i l ~ a p u n i t ~ o .  ... 41 o o o o o o o o o o o 
SoilM.pUdtAra(r) ... 69.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XI<SAT(Udl) ... 0.17 --- --- -- - -- - - - - - - 
X Rodr ... 0% -- --- a -. -- - - - - - - 

Ternin Chrr ... Hiibpe --- --- -- - - - - - - - - 
0.17 ... XKSAT (Log averaged) 
15 % ... Vegetation Cover Density (VCD) in percent 
1.06 ... Ck. 0.889+ 1.111*VCD - Applied EXCEPT for XKSAT> =1.2 & VCD< = 10% 

0.18 ... XKSAT (Adj. for VCD using Ck= XKSAT(adj)/XKSAT(unadj)) 
0.0% ... RTIMP (Composite) 
0.0% ... Terrain = Valley (composite) 

100.0% ... Terrain = Hillside (composite) 
0.0% ... Terrain = Mountain (composite) Toel ma in square miles- 0.109 
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Table S-4 

Land Use Identifiers and Percent Impervious Estimates 

Qualifiers: 
-F Fully developed 
-P Less than 50% developed 
-N Undeveloped (natural) 
(##I Value in parenthesis is estimated % impervious 

Example: VLDR-P(25) indicates a partially developed VLDR land use with an 
estimated average percent impervious value of 23 % for the entire parcel. 

I. 

File = table-s.wbl 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 

Table S-4, Page 1 



TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTIMP lXIlMA'I'ES 
Future Condition 

206K Land Use Identifier ... LDR-F LDR-F MDR-P 0 0 0 0 0 

Land Use ARa(ac) ... 29.4 4.9 1.4 0.0 0.0 0.0 0.0 0 .O 
Percent Impervious ... 25% 25 % 45 96 - - - - - 

Land Use Char. ... Urbm Urban Urban - - - - - 
Urban A m  ... 29.4 4.9 1.4 - - - - - 

100.0% ... Percent Urban Urban~reoinsqu~tamiles = 0.0558 
25.8% ... Compusite Urban Percmt ImpeRious Totalnresinsquammiles= 0.0558 

206L Land Use Identifier ... LDR-F LDR-F MDR-F 0 0 0 0 0 
Land Use Area(ac) ... 18.2 19.9 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 25% 25 % 45 96 - - - - - 

Land Use Char. ... Urban Urban Urban - - - - - 
UrbanArea ... 18.2 19.9 0.0 - - - - - 

100.0% ... Percent Urban Urba.n~reamsquarsmiles= 0.0595 
25.0% ... Composite Urban Percent Impervious Tdal area in square miles = 0.0595 

206M Land Use Identifier ... DE LDR-F MDR-F MFR-F 0 0 0 0 
L a n d U s e h ( a c )  ... 1.1 0.0 32.3 4.7 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 2.5% 45 % 65 46 - - - - 

Land Use Char. ... Natural Urban Urban Urban - - - - 
Urban Area ... - 0.0 32.3 4.7 - - - - 

97.1% ... Percent Urban Urf~nareainsquaremiIes = 0.0579 
462% ... Composite Urban Percmt Impervious Tdal area in square miles = 0.0596 

206N Land Use Identifier ... C-F DE MDR-F MFR-F MFR-F SCHOOL 0 0 

Land Use Arca(ac) ... 0.7 15.7 8.3 69.7 2.3 0.5 0.0 0.0 

Percent Impervious ... 75% 0% 45 % 65 96 65 96 25% - - 
Land Use Char. ... U h m  Natural Urban Urban Uhan Uhm - - 

Urban Area ... 0.7 - 8.3 69.7 2.3 0.5 - - 
83.8% ... P a &  Urban Urbanp~ninsqaa~emiles = 0.1272 
52.7% ... Comwsite Urban Percent Impervious Totplpreain~cruaremiles = 0.1518 

207A Land Uaa Identifier ... ND 0 0 0 0 0 0 0 
Land Use Area(ac) ... 163.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Pement Impervious ... 0% - - - - - - - 

Land Use Char. ... Natural - - - - - - - 
Urban Area ... - - - - - - - - 

0.0% ... Percent Urban Ui-banamainsqanremiles= 0.0000 
0.0% ... Composite Urban Percent Impervious Total in mure miles = 03561 
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TABLE S-5 

SUB-BASIN LAND USE =AS AND URBAN RTIMP ESI'IUATES 
Future Condition 

207 '  Land Use Identifier ... ND 0 0 

Land Uae Anr(ac) ... 133.3 0.0 0.0 

Percent Impervious ... 0% - - 
Land Uae Char. ... Nslunl - - 

Urbm Area ... - - - 
0.0% ... Percent Urban 

207C Land Use Identifier ... ND 
Land Uae Am(ac) ... 110.7 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% - - - - - - 

Land Use Char. ... Natural - - - - - - - 
Urban Aru  ... - - - - - - - - 

0.0% ... Pwcent urban U* area in s q u m  miles = 0.00 
0.0% ... Compmite Urban Percent Impervious Total area in ~suare mila = 

I 
0.1730 

207D Land Use Identitier ... ND VLDR-F 0 0 0 0 0 

Land Use Area(ac) ... f3.2 53 .O 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 0% 15% - - - - - 
Land Urn Char. ... Natural Urban - - - - - 

Urban A m  ... - 53 .O - - - - - 

42.0% ... Percent Urban UrbPnprepinsquaremila= 
6.3% ... Composite Urban Percent IrnMola  Total arm in squsre miles = 0.1 

207E Land Use identifier ... ND VLDR-F 0 

Land Use h a ( r c )  ... 37.3 62.8 0.0 

Percent Impervious ... 0% 15 % - 
Land Use Char. ... Naunl Urban - 

Urban Aru ... - 62.8 - 
62.7% ... Percent Urban Urbnnpreninsquaremiles = 0.09 

9.4% ... Composite Urban Pmmt Impervious Totnlnrepmsquammiles= 0.15 

207F Land Use Identifier ... ND VLDR-F VLDR-F 0 0 0 

Land Use &(ac) ... 55.6 0.3 24.9 0.0 0.0 0.0 

Percent Impervious ... 0% 15 % 15 % - - - 
Land Usc Char. ... Naurat Urban Urban - - - 

Urban Area ... - 0.3 24.9 - - - - 
31.2% ... Percent Urban Urban PRP in S~I~PI'B mila a - 0.0393 ! 

4.7% ... Composite Urban Percent Impemious Total arm h square mila  = 0.1261 

I 
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TABLE S-5 

SUB-BASXN LAND USE AREAS ANI) URBAN RTIMP E~~Tv&~TI?.S 
Future Condition 

207G Land Usc Identitier ... DE LDR-F N D  VLDR-F 0 0 0 0 

Land Usc Area(ac) ... 1.5 0.7 140.9 8.1 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 25 % 0 % 15% - - - - 

Land U w  Char. ... N u n 1  Urban Natural Urban - - - - 
Urbm Area ... - 0.7 - 8.1 - - - - 

5.8% ... Percent Urban Urbpnareainsquaremiles- 0.0138 
0.9% ... Composite Urban Percent Impeniola Totalareainsquaremilea= 02343 

207H Land Use Identifier ... ND VLDR-F 0 0 0 0 0 0 

Land Use h ( a c )  ... 17.1 62.6 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 15 46 - - - - - - 

Land Use Char. ... N w d  Urban - - - - - - 
Urban Area ... - 62.6 - - - - - - 

785% ... Percent Urban U h a r e a i a S q u a r e d e a =  0.0978 
11.8% ... Composite Urban Percent Impervious Totnlarea~squan?miies= 0.1245 

2 0 n  Land Use Identifier ... VLDR-F 0 0 0 0 0 0 0 

Land Use Area(ac) ... 46.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 15% - - - - - - - 

Land Use Char. ... Urban - - - - - - - 
Urban Ana  ... 46.7 - - - - - - - 

100.0% ... Percent Urban U h  area in square miiea = 0.0729 
15.0% ... Cornpasite Urban Percent Impervious Totalareainsquaremiles= 0.0729 

2075 Land Use Identifier ... DE LDR-F MDR-F ND W R - F  VLDR-F 0 0 
Land Use h a ( a c )  ... 0.5 1.7 0.3 2.7 9.3 44.9 0.0 0.0 
Percent Impervious ... 0% 25 % 45 % 0 46 15% 15% - - 

Land Use Char. ... N a m l  Urban Urban Natural Urban Urbm - - 
Urban h a  ... - 1.7 0.3 - 9.3 44.9 - - 

94.7% ... Percent UrbPn Urban area in squnra miles = 0.0878 
14.6% ... Composite Urban Percent Impervious Togla~nms4naremiles = 0.0928 

207K Land Use Identifier ... DE LDR-F LDR-F LDR-P MDR-F MDR-F ND VLDR-P 

Land Use Am(ac) ... 13.6 32.7 0.8 0.9 30.3 0.0 0.1 4.7 
Percent Impervious ... 0% 25% 25 % 25% 45 R 45 % 0% 15 R 

Land Uw Char. ... Namral Urban Urban Urban Urban Urban Natural Urban 
Urban A n a  ... - 32.7 0.8 0.9 30.3 0.0 - 4.7 

83.6% ... Percent Urban UrbPnnreninsq~nremiles= 0.1083 

27.6% ... Composite Urban Percent Impervious Total ~ r e a  in sqaare miles = 0.1296 
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TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTIMP ESTIMATES 
Future Condition 

207L Land Use Identifier ... DE LDR-F LDR-P MDR-F MDR-F M) 0 0 

Land Use Area(ac) ... 0.7 1.7 19.0 26.5 0.0 3 5 0.0 
Percent impervious ... 0% 25% 25 % 45 % 45 % 0% - - 

Land Use Char. ... Natural Urban U r b m  Urban Urban Nattual - O0 i 
- 

Urban A n a  ... - 1.7 19.0 26.5 0.0 - - 
91.8% ... Perceot Urban UrbiuIp~poins~upremile~= 

- I 
0.0738 

333% ... Composite Urban Percent Impenious Total area in square miles = 0.08 

207M Lsnd Use Identifier ... C-F DE LDR-F LDR-P MDR-F MDR-F 0 0 

Land Usc Am(ac) ... 4.1 16.7 0.1 49.9 1.4 2.0 0.0 

Percent Impervious ... 75% 0 % 25 % 25% 45 8 45 % - 11'0 1 
Land Use Char. ... Urban Natural Urban Urban Urban Urban - - 

Urban Area... 4.1 - 0.1 49.9 1.4 2.0 - - 
77.5% ... Percent Urban Urbanpre~insquarades= 0.0 
23.1% ... Composite Urban Percent lmpemous TotPlpreoinssuaremilea= 0.1159 

207N Land Use Identifier ... DE LDR-F MDR-F MDR-P 0 0 0 

Land Use Aru(ac) ... 0.9 12.3 0.1 18.2 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 25 1 45 % 45 % - - - 

Land Use Char. ... Natural Urban Urban U r b a  - - - 
Urban Area ... - 12.3 0.1 18.2 - - - ' 1  - 

97.1% ... Percent Urban Urban orer H square milm = 
35.9% ... Composite Urban Percent Impervious Total a r u  in square miles = 0.04 

2070 Land Use Identifier ... DE LDR-F LDR-F MDR-P SCHOOL VLDR-P VLDR-P 

Land Use Arca(ac) ... 22.9 0.4 27.2 22.5 10.0 0 3  0.1 0.0 
Percent Impervious ... 0% 25% 25% 45 % 25% 15 % 15 % 

O 1 
- 

Land Use Char. ... Namral Urban Urban Urban Urban Urban Urban 

Urban Area ... - 0.4 27.2 22.5 10.0 0.3 0.1 - - I 
72.6% ... Percent Urban Urban~rerinsc(lraremiles= 0.09 
235% ... Composite Urban Percmt Impervious Tdnlnreninmummilm = 0.13 

208A Land Use Iden~ilier ... ND VLDR-P 0 0 0 0 0 0 

Land Usc Area(ac) ... 0.8 87.9 0.0 0.0 0.0 0.0 0.0 0 .  I 
Percent Impervious ... 0% 15 % - - - - - - 

Land Use Char. ... Natural Urban - - - - - - 
Urban h a  ... - 87.9 - - - - - 

99.1% ... Percmt U h  U r b i u I a r e a h ~ ~ ~ ~ r e m i l e s  
- I 
0.1373 

14.9% ... Composite Urbm Percent Impervious Tdpl nra in m m  milea - 0.138 b 
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TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTIMP -TES 
Future Condition 

208B Land Urn Identifier ... VLDR-F 0 0 0 0 0 0 0 

Land Uw Area@) ... 17.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 15 % - - - - - - - 
Land Use Char. ... Uhan - - - - - - 

Urban Area ... 17.2 - - - - - - - 
100.0% ... Percent Urban U~area insquaremi les  = 0.0269 
15.0% ... Composite Urban Percent Impervious Totnlareain~quaremiles = 0.0269 

208C Land Usc Identifier ... ND VLDR-P 0 0 0 0 0 0 

Land Use AM@) ... 28.0 14.5 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 15 % - - - - - - 

Land Urn Chu. ... Natunl Urban - - - - - - 
Urban AM ... - 14.5 - - - - - - 

34.0% ... Percent Urban Urbanareainsqnaremila= 0.0226 
5.1% ... Composite Urban Percent Impervious TotaIareainsquaremiles= 0.0664 

208D Land Use Identifier ... VLDR-P 0 0 0 0 0 0 0 
Land Use Arra(ac) ... 47.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 15% - - - - - - - 

Land Use Char. ... Urban - - - - - - - 
Urban AM ... 47.7 - - - - - - - 

100.0% ... Percent Urban Urbanareainsquaremiles = 0.0745 
15.0% ... Cornpasite Urbnn Percent Impeniow Total area in ~cwre mila = 0.0745 

208E Land Use Identifier ... DE LDR-P VLDR-F 0 0 0 0 0 

Land Use Area(ac) ... 0.4 0.7 38.6 0.0 0.0 0.0 0.0 0.0 
Percent impervious ... 0% 25 % 15% - - - - - 

Land Use Char. ... Natural Urban Urban - - - - - 
Urban Area ... - 0.7 38.6 - - - - - 

98.9% ... Percent Urban U ~ a r e a i n s q u n r e m i l e s =  0.0614 
15.0% ... Composite Urban Percent Impervious Total ~ l p a  in sqmre  miles = 0.0621 

208F Land Use Iden~ilier ... DE MDR-F VLDR-P 0 0 0 0 0 
Land Use Arca(ac) ... 0.6 0.2 43.4 0.0 0.0 0.0 0.0 0.0 
Percent impervious ... 0% 45 % 15 % - - - - - 

Land Uw Char. ... Natural Urban Urban - - - - - 
Urban Atea ... - 0.2 43.4 - - - - - 

98.6% ... Percmt Urban UrbPnareaiasquaremiles = 0.0681 
14.9% ... Composite Urban Percent Impervious Totd area in square miles = 0.0691 
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TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTRMP ESTIMATES 
Future Condition 

2086 Land Use Identifier ... DE LDR-F LDR-F MDR-P MDR-F MDR-P MDR-P VLDR-F 1 

Land Use b a ( a c )  ... 1 1.5 23.4 22.7 4.3 2.0 5.8 9.3 

Percent Jmperviour ... 0% 25% 25 % 45 % 45 % 45 R 45 % 15% 
Land Use Char. ... Naolnl Urban Urban Urban Urban Urban Urban 

3.7 u 
Urban 

Urban AM ... - 23.4 22.7 4.3 2.0 5.8 9.3 

3 7  I 
86.1% ... Percent Urban U h p e e p i n ~ q l l ~ r e m i l e i  = 0.1114 
263% ... Composite Urban Percent Im~erviow Totaiareainsquaremilea = 0.1 

208H Land Use Identifier ... DE LDR-F MDR-F MDR-P MDR-F 0 0 0 

Land Usc Area(ac) ... 10.2 1.1 s .7 10.3 0.1 0.0 0.0 

Percent Impervious ... OR 25% 45 1 45 % 45 % - - Oa 1 
Land Usc Char. ... Naiural Urban U h a n  Urban U h m  - - - 

Urban h a  ... - 1.1 5 -7 1 0 3  0.1 - - - 
62.7% ... Percent Urban U r b P l l a r e a h ~ q l l ~ r e d e s =  0.02 
27.4% ... Composite Urban Percent Impervious Total area in square mi l s  = 

I 
0.0428 

2081 Land Uac Identifier ... VLDR-P 0 0 0 0 0 0 0 

Land Use b a ( a c )  ... 74.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 15 1 - - - - - - 

Land Use Char. ... Urban - - - - - - 
Urban ha ... 74.9 - - - - - - - 1  - 

100.0% ... percent urban urbamareainsqutuemiles= 0.111 
15.0% ... Composite Urban Percent Im&ous Tolalareamsquaremils = 0.11 

2085 Land Usc Identifier ... VLDR-P 0 0 0 0 0 0 

Land Usc h ( a c )  ... 51.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 1 
Percent Impervious ... 15% - - - - - - - 

Land Urn Char. ... Urbm - - - - - - 
Urban Aru ... 51.9 - - - - - - - - I 

100.0% ... Percent Urbnn Urbpsareainsqanramiles = 0.08 
15.0% ... Composite Urban Percent Impenious TotPlare~insqupremiles = 0.08 

208K L n d  Uoo Identifier ... LDR-P VLDR-P 0 0 0 0 0 0 

Land Usc Area(rc) ... 13.3 17.1 0.0 0.0 0.0 0.0 0.0 0.0 I 
Percent Impervious ... 25 % I5 % - - - - - - 

Land Use Char. ... Urbm Urban - - - - - - 
U h a n  Area ... 13.3 17.1 - - - - - 

100.0% ... Percent urban Urbnnareainsqu~ramiiea = 
- I 
0.0476 

19.4% ... Composite Urban Percent Im&ous TdPliueainsqnaremilep= 0.047 
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TABLE S 5  

SUB-BASIN LAND USE AREAS AND URBAN RTIMP ESTIMATES 
Future Condition 

208L Land Use Identifier ... LDR-F VLDR-F 0 0 0 0 0 0 

Land Use h a ( a c )  ... 4.9 32.7 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 25% 15 % - - - - - - 
Land Use Char. ... Urban Urban - - - - - - 

Urban Aru ... 4.9 32.7 - - - - - - 

100.0% ... Perceot Urban Urbanarepinsquaremiles = 0.0588 
163% ... Composite Urban Percent Impervious Total arep in square miles = 0.0588 

208M Land Use Identifier ... DE LDR-F MDR-F MDR-F VLDR-F 0 0 0 

Land Use h ( a c )  ... 0.2 29.1 27.1 5.4 40.3 0.0 0.0 0.0 
Percent Impervious ... 0% 25 % 45 46 45 % 15 % - - - 

Land Use Char. ... Natural Urban Uhan Urban Urban - - - 
Urban Anx ... - 29.1 27.1 5.4 403 - - - 

99.8% ... Percent Urban Urbanareainsquaremiles = 0.1591 
27.4% ... Composite Urban Percent Imuemious Tdalareainsquaremiles= 0.1594 

208N Land Use Identifier ... DE LDR-F MDR-F MDR-F MDR-F MDR-F 0 0 

Land Use AM(ac) ... 4.0 0.4 4.1 17.0 0.0 4.7 0 .O 0.0 
Percent Impervious ... 0% 25% 45 % 45 % 45 1 45 % - - 

Land Use Char. ... Natural Urban Urban U h a n  Urbm Urbm - - 
Urban A M  ... - 0.4 4.1 17 .O 0 .O 4.7 - - 

86.7% ... Perceot Urban Urbpnnrepinsquaremiles = 0.0409 
38.8% ... Composite Urban Pencent Impervious Totalareainsquaremiles= 0.0471 

2080 Land Use Identifier ... VLDR-F 0 0 0 0 0 0 0 

Land Use h ( a c )  ... 147.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Pement Impervious ... 15% - - - - - - - 

Land Use Char. ... Urban - - - - - - - 
Urban Area ... 147.1 - - - - - - - 

100.0% ... Pmmt Urbrrn Urbpnareainsquanmiles = 02299 
15.0% ... Composite Urban Percent Impervious Tdal aren in square mila = 02299 

208P Iand Uac Identifier ... LDR-F MDR-P MDR-P VLDR-P 0 0 0 0 
Land Urn h ( a c )  ... 4.5 18.6 0.7 13.6 0.0 0.0 0.0 0.0 
Percent impervious ... 25 1 45 % 45 46 15 96 - - - - 

Land Usc Char. ... Urban Urban Urban Urban - - - - 
Urban A M  ... 4.5 18.6 0.7 13.6 - - - - 

100.0% ... Percent Urban Uhpreninsquaremila= 0.0584 
31.7% ... Composite Urban Percent Impervious Total area in square miles = 0.0584 

File = C:\P\35\QWIN\TS - FU.WB 1 22-Feb-94 Table S-5, Page 18 



TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTIMP ESTIMATES 
Future Condition 

2084 Land Use Identifier ... DE LDR-F MDR-F MDR-F MDR-F VLDR-F 0 0 

Land Usc Arra(ac) ... 5.5 5.5 15.1 2.2 0.2 31.9 0 .O 
Percent Impervious ... 0% 25 % 45 % 45 % 45 % 15 % - - 

Land Usc Char. ... Natunl Urban Urban Urban Urbm Urban - O-O 1 - 
Urban Aru ... - 5.5 15.1 2.2 0.2 31.9 - 

91.0% ... Percent Urban UrbPnareainsqu~uemilea= 0.0 

233% ... Composite Urban Percent Impervious Totalarminsquaremiles= 0.0943 

208R Land Use Identifier ... MDR-F MDR-F VLDR-F 0 0 0 0 0 

Land Usc Arca(ac) ... 3.3 0.1 3.3 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 45% 45 % 15% - - - - 

Land Use Chu. ... Urbm U r b m  Urban - - - - - 
Urban Aru ... 3.3 0.1 3.3 - - - - - I 

- 

100.0% ... Percent urban Urbpnareainsquaremiles= 
302% ... Composite Urban Percent Imaervious Total area in square mites a 

0 . 0 4  
0.0105 

208s Land Usc Identifier ... DE MDR-F MDR-F MDR-F VLDR-F 0 0 

Land Usc Arca(ac) ... 2.8 0.2 15.3 25.4 0.0 0.0 0.0 o l 0.0 
Pement Impervious ... 0% 45 R 45 % 45 % 15 % - - - 

Land Use Chu. ... N a m d  U h m  Urban Urban Urbrn - - 
Urban Aru ... - 0.2 15.3 25.4 0.0 - - - - I 

933% ... Pereent Urbm Urban preo h square milm = 0.0 
42.1% ... Composite Urban Percent Impervious Total area in aquare miles = 0.0 

208T Land Usc Identifier ... VLDR-F 0 0 0 0 0 0 

Land Use Ana(ac) ... 84.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Pement lmperviour ... 15% - - - - - - O I - 

Land Usc Chu. ... Urban - - - - - - 
Urban Aru ... 84.3 - - - - - - 'I 

100.0% ... Percent Urban U ~ ~ i n s q u a r e m i t e a  = 0.1318 
15.0% ... Composite Urban Percent Imperviol~s Total a m  in sqaare miles = 0.13 

208U Land Use Identifier ... VLDR-F 0 0 0 0 0 0 0 

Land Use Aru(ac) ... 85.6 0.0 0.0 0.0 0.0 0.0 0.0 
Percent lmperviwr ... 15% - - - - - - - 

Land Usc Char. ... Urban - - - - - - O.O I - 
Urban Aru ... 85.6 - - - - - - 

loo.oR ... Percent Urban Urbanareainsquaremiles = - 0.133 ! 
15.05 ... Composite Urban Percent Impervious Total area in square mi le  = 0.1337 
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SUB-BASIN LAND USE AREAS AND URBAN RTIMP w m  
Future Condition 

208V Land Usc Identifer ... MDR-F VLDR-F 0 0 0 0 0 0 
Land Use Atea(ac) ... 0.7 17.1 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 45% 15% - - - - - - 

Land Use Char. ... Urban Urban - - - - - - 
Urban Aru ... 0.7 17.1 - - - - - - 

100.0% ... Perrent Urban Uhprepinsquaremi&a= 0.0278 
16.1% ... Composite Urban Pencent I m d m  T o t P l a r e a m ~ m i l e s =  0.0278 

208W Land Use Identifier ... MDR-F VLDR-F 0 0 0 0 0 0 
Land Use h ( a c )  ... 10.8 21.5 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 45% 15 46 - - - - - - 

Land Use Char. ... U ~ U I  Urban - - - - - - 
Urban Area ... 10.8 21.5 - - - - - - 

100.0% ... Percent Urban Urbpnareainsquaredes = 0.0504 
25.0% ... Composite Urban Pencent Impervious Total area in square miles = 0.0504 

208X Land Use Identifier ... DE MDR-F MDR-F MDR-F VLDR-F 0 0 0 
Land Use h ( n c )  ... 15.4 0.0 3.5 17.0 123 0.0 0.0 0.0 
Percent Impervious ... 0% 45 % 45 % 45 96 15 96 - - - 

Land Use Char. ... Naaval Urban Urban Urban Urbm - - - 
Urban Am ... - 0.0 3.5 17.0 123 - - - 

68.0% ... Percent Urban U r b P n n r e n i n s q u a r e ~ =  0.0513 

22.9% ... Composite Urban Percent ImOWiorr9 Total area k square miles = 0.0754 

209A Land Use Identifier ... ND VLDR-F 0 0 0 0 0 0 
Land Use h ( a c )  ... 134.8 100.6 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 15 % - - - - - - 

Land Usc Chu. ... Natud Urban - - - - - - 
Urban AM ... - 100.6 - - - - - - 

42.7% ... Percent U h  Urbpnareainsquare&= 0.1572 
6.4% ... Composite Urban Percent hperviom Totalareainsquaremiles= 03678 

209B Land Use Identifier ... VLDR-F 0 0 0 0 0 0 0 
Land Usc Area(ac) ... 53.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 15% - - - - - - - 

Land Use Char. ... Uhaa - - - - - - - 
Urban Am ... 53.2 - - - - - - - 

100.0% ... P a m t  U h  U r b p p p ~ s h ~ q u ~ r e m i l e s  = 0.0831 
15.0% ... Composite Urban Percent Impenious T o t a l ~ i n s q ~ a r e m i l e s  = 0.0831 
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SUB-BASIN LAND USE AREAS AND URBAN RTIMP ESIlMATES 
Future Condition 

209C Land Usa ldenrifier ... ND VLDR-P 0 0 0 0 0 0 

Land Usc Arra(ac) ... 5.4 35.5 0.0 0.0 0.0 0.0 

I 
0 .o 

Percent Imperviow ... 0% 15 % - - - - - "I-" I 
I 

Land Urn Char. ... Natural Urban - - - - - - 
Urban Arrr ... - 35 5 - - - - - 

86.8% ... Percent Urban UrbPnoreoia~quaremilos= 0.0 
13.0% ... Cornpasite Urban Percmt Impemous TdPlprepinsquaremiles= 0.0639 

209D Land Use Iderllifier ... ND VLDR-F 0 0 0 0 0 0 

k n d  Urn Aru(ac) ... 14.2 142.0 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Imperviow ... 0% 15 % - - - - - 
Land Use Char. ... Namd Urban - - - - - - 

Urban A m  ... - 142.0 - - - - - 
- I - 

90.9% ... Percent Urbpn UrbPnpre~insqwuemiles= 
13.6% ... Composite Urban Perceat Imperrious Totaiprepinsqua~&= 03442 

209E Land Uffi Identifier ... VLDR-P 0 0 0 0 0 0 

Land Use Aru(ac) ... 95.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o u 
Percent Lnpervioua ... 15% - - - - - - - 

Land Use Char. ... Urban - - - - - - 
Urban A m  ... 95.4 - - - - - - - - I 

100.0% ... Percent U r b ~  Urbpnprepiaaq~~~~milei~= 0.14 
15.0% ... Composite Urban Percmt Impenious TotPlnreaiasquaremik~= 0.14 

209F Land Use Identifier ... MDR-F ND VLDR-P 0 0 0 0 

Land Use Am(ac) ... 12.4 79.9 52.2 0.0 0.0 0.0 0.0 
- - - - 

000 ) 
Percent Impervious ... 45% 0 % 15 % - 

Land Use Char. ... Urban Naturrl Urbm - - - - 
Urban A m  ... 12.4 - 52.2 - - - - ' a 

44.7% ... Percmt Urban UIQllprepinsqwmmiles= 0.1009 
93% ... Composite Urban Percent impeniolu Totnl~re~hsquaremiles a 032 

2096 Land Uffi Identifier ... ND VLDR-P 0 0 0 0 0 0 

Land Usa h x ( a c )  ... 0.7 129.8 0.0 0.0 0.0 0.0 0.0 
Percent I m p e ~ o u s  ... 0% 15% - - - - - - 

Land Uffi Char. ... Natural Urban - - - - - OeO I - 

14.9% ... Composite Urban Percent lmpemolu T d  area in square miiw 5 03038 
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SUB-BASIN LAND USE AREAS AND URBAN RTIMP ESI'IMATES 
Future Condition 

209H Land Use Identifier ... ND VLDR-F 0 0 0 0 0 0 

L a n d U s e h ( a c )  ... 23.8 29.6 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 15 % - - - - - - 

Land Use Char. ... Natural Urban - - - - - - 
Uhan Ana ... - 29.6 - - - - - - 

55.4% ... Petreat Urban Urbpllan?ainsquaremib= 0.0462 
83% ... Cornpasite Urban Percent Impenious TotPlareainsquaramiles= 0.0835 

2091 Land Use Identifier ... ND VLDR-F 0 0 0 0 0 0 
Land Use AM(ac) ... 17.8 98.9 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 0% 15 % - - - - - - 

Land Use Char. ... Natural Urban - - - - - - 
Urban AM ... - 98.9 - - - - - - 

84.7% ... Percent Urban Urbpllareair~squaremiles= 0.1535 
12.7% ... Compmite Urban Percent Impervious Totnlnreninwuaremilee= 0.1823 

210A Land Use Idcd6er ... DE LDR-F LDR-F MDR-F VLDR-F VLDR-P VLDR-P VLDR-P 

Land Use Area(ac) ... 0.6 0.4 0.2 4.4 26.1 0.6 12.9 33.3 
Percent Impervious ... 0% 25% 25 % 45 % 15 I 15 % 15 % 15 % 

LandUseChar. ... N d  Urbui Urban Urban Urban Urban Urban Urban 

Urban AM ... - 0.4 0.2 4.4 26.1 0.6 12.9 33.3 

99.2% ... Percent Urban UhmreainsquarsmiiPs= 0.1218 
16.7% ... Compmite Urban Percent Impervious TotPl a m  in square milea = 0.1227 

210B Land Use Identifier ... DE LDR-F MDR-F MDR-F MDR-F VLDR-F VLDR-F 0 

Land Use Area(rc) ... 0.3 37.5 0.1 18.3 10.2 0.1 1.8 0.0 
Percent impervious ... 0% 25% 45 % 45 % 45% 15 % 15% - 

Land Use Char. ... Natural Urban Urban Urban Urban UBan Urban - 
Urban Area ... - 37.5 0.1 18.3 10.2 0.1 1.8 - 

995% ... Percent Urban Urbonan?ainsquaremiles= 0.1062 
33.0% ... Composite Urban Percent Imuervious Tdalare~insquaremilea = 0.1067 

210C Land Use Identifier ... DE MDR-F VLDR-F 0 0 0 0 0 
Land Use Area(ac) ... 3.0 5 .O 44.2 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 0% 45 % 15 % - - - - - 
Land Use Char. ... Namral Urban Urban - - - - 

Urban AM ... - 5 .O 44.2 - - - - - 

94.2% ... Percent Urban UrbPll~re~insqllpremilea= 0.0770 
17.0% ... Composite U ~ M  Percemt Impervious Tdnl ~ r e n  in square miles = 0.0817 
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TABLE S 5  

SUB-BASIN LAND USE AREAS AND URBAN RTIMP ESI'MATES 
Future Condition 

210D Land Use Identifier ... VLDR-F 0 0 0 0 0 0 0 

Land Use Am(ac) ... 89.4 0.0 0.0 0.0 0.0 0.0 0.0 

Percent knperviwr ... 15% - - - - - - - 
Land Use Char. ... Urban - - - - - - 

OS0 u 
- 

Urban b ... 89.4 - - - - - - 
100.0% ... Percent Urban u h r r e D i n ~ m i l e s =  

- I 
0.1397 

210E Land Use Identifier ... VLDR-F 0 0 0 0 0 0 0 

Land Use Arer(ac) ... 17.6 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 15% - - - - - - 0'0 1 
Land Use Char. ... Urban - - - - - - - 

Urban Aru  ... 17.6 - - - - - - - 
100.0% ... Percept urban urbPnareainsqu~remiles= 0.0 
15.0% ... Cornpasite Urban Percent ImpeRiolu Tota l~ren insquamdos= 

I 
0.0275 

210F Land Use Idedfier ... VLDR-F 0 0 0 0 0 0 0 

Land Usc Aru(rc) ... 59.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Percent Lnpcrviow ... 15% - - - - - - 

I 
Land Use Char. ... Urban - - - - - - 

Urban Aru ... 593 - - - - - - - - I 
100.0% ... percat urb~~l  urban am in square miles = 0.3 15.0% ... Cornposh Urban Percent Zmperrious Total am in square miles = 0. 

210G Land Use Identifier ... VUIR-F 0 0 0 0 0 0 

LandUseAru(ac) ... 103.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Lnperviow ... 15% - - - - - - o B 
- 

LandUseChar. ... Utbm - - - - - - 
Urban Aru  ... 103.4 - - - - - - - - I 

100.0% ... Percent Urban Urhnrre~insqu~re&= 0.16 
15.0% ... Composite Urban Percent Impeniolu Total oreo in square miles = 0.16 

210H Land Usc  ldcn~ificr ... VLDR-F 0 0 0 0 0 0 0 

Land Usc h a ( a c )  ... 44.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I 
Percent lmpcrvioua ... 15 I - - - - - - - 

Land Use Char. ... Utbm - - - - - - - 
Uhan A m  ... 44.6 - - - - - - 

100.0% ... Percent Urban CrbPn~ insqu~remi lPs=  
- I 
0.0697 

15.0% ... Composiie Urban Perceot Irnwsvhus Total nra in square mike = 0.06 
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TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTIMP ISITMATES 
Future Condition 

2101 Land Use Identifier ... VLDR-P 0 0 0 0 0 0 0 

Land Use Arca(ac) ... 31.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 15 % - - - - - - - 
Land Use Char. ... Urban - - - - - - - 

U r b a n A m . .  . 31.4 - - - - - - - 
100.0% ... Percent Urban Uhnprepin~qlllll~miles= 0.0491 
15.0% ... Composite Urban Percent h&lu Totd area in square milee = 0.0491 

2105 Land U w  Identifier ... VLDR-F 0 0 0 0 0 0 0 

b n d U m h ( a c )  ... 66.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Percent Impervious ... 15% - - - - - - - 
Land Use Char. ... Uhm - - - - - - - 

Urban Am ... 66.1 - - - - - - - 

100.0% ... Percent Urban U~ore~insqaaremiles= 0.1033 
15.0% ... Composite Urban Percent Impervious Totalarenmsqnaremiles= 0.1033 

210K Land Use Identifier ... VLDR-F VLDR-F 0 0 0 0 0 0 

Land UBC h ( a c )  ... 48.8 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

Pement Impervious ... 15% 1s % - - - - - A 

Land Use Char. ... Urban Urban - - - - - - 
Urban Am ... 48.8 0.5 - - - - - - 

100.0% ... Percent Urban Urbanoreninsqu~redes= 0.0771 

15.0% ... Composite Urban Percent Impenious TotalarminsquammiIes= 0.0771 

210L Land Use Identifier ... MDR-F MDR-F MDR-F RW VLDR-F 0 0 0 

Land Urn Arca(ac) ... 0.0 2.6 0.0 0.0 85.3 0.0 0.0 0.0 

Percent Imperviour ... 45% 45 % 45 % 90% 15% - - - 
h n d  Uso Char. ... Uhan Urban Urban Urban Urban - - - 

Urban AM ... 0.0 2.6 0.0 0.0 85 3 - - - 

100.0% ... Percent Urban Urbpporenin~qlllll~miles- 0.l374 
15.9% ... Composite Urban Percent imperviolm Totalaminsquaremiles= 0.1374 

210M Land Use Identifier ... SCHOOL VLDR-F VLDR-F 0 0 0 0 0 

Land Use Ama(ac) ... 0.2 103.1 0.6 0.0 0.0 0.0 0.0 0.0 
Percent lmpcrviour ... 25 96 15% 15 46 - - - - - 

Land Use Char. ... Urban Urban Urban - - - - - 
Urban AM ... 0.2 103.1 0.6 - - - - - 

100.0% ... Percent Urban U ~ ~ h ~ ~ u e r e m i l e s  = 0.1624 
15.0% ... Composite Urban Percent Impervious Total nres m square miles = 0.1624 
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TABLE S-5 

SUB-BASIN LAND USE AREAS AND URBAN RTIMP -TES 
Future Condition 

210N Land Urn Identifier ... DE MFR-P SCHOOL mDR-P 0 0 0 0 

Land Use Area(sc) ... 0.1 0.6 1.4 29 .O 0.0 0.0 0.0 
Percent Impervious ... 0% 65 % 25 % 15 % - - - 9 1 

Land Use Char. ... N a u d  Urban Urban Urban - - - - 
U h a n h  ... - 0.6 1.4 29 .O - - - - 

99.7% ... Percent Urban UrbPn area in square milee = 0. 
16.4% ... Composite Urban Perceat Impervious Totnlare~insqnammiles= 0.0485 

211A Land Use Identifier ... L.DR-P MDR-P MDR-P VLDR-P 0 0 0 0 

Land Use AM(ac) ... 54.7 6.4 0.0 30.3 0.0 0.0 0.0 0.0 

I 
Percent Impervious ... 2.5% 45 % 45 % 15 % - - - 

Land Use Char. ... Uhan Urban Urban Urban - - - - 
Urban h ... 54.7 6.4 0.0 30.3 - - - - I - 

100.0% ... Percent Urban Urban~reniusqaaremilea = 
23.1% ... Composite Urban Perreat Impervious ToCalareainsqnan3miles = 0.14 

211B Land US Identifier ... LDR-F LDR-F LDR-F MDR-P VLDR-F 0 0 

Land Use Area(ac) ... 0.5 0.2 11.8 7.9 49 .O 0.0 0.0 0.0 0 B 
Percent Impervious ... 25 % 25 % 25 % 45 % 15 % - - - 

Land Urn Char. ... U h m  Urban Urban Urban Urban - - 
Uhan A m  ... 0.5 0.2 11.8 7.9 49.0 - - - - I 

100.0% ... Percent Urban u I i M a a r e a i n s q u ~ r e m i l ~ =  0.10 
202% ... Compmite Urban Percent Impervious Total m in square miles = 0.10 

211C Land Use Identifier ... MDR-F SCHOOL 0 0 0 0 0 

Land Urn AM(sc) ... 26.7 0.7 0.0 0.0 0.0 0.0 0.0 
Percent Impervious ... 45% 25 % - - - - - - 

Land Urn Char. ... Uhan Urban - - - - - - 
Uhan A m  ... 26.7 0.7 - - - - - 

- I 
100.0% ... Penceat Urban UrbPnnrerinsr~pnremilee= 0.0428 
445% ... Composite Urban Percent Impervious To(alareainsqaaremile~= 0.042 

2111) Land Usa Identifier ... LDR-P MDR-F MFR-F SCHOOL VLDR-F VLDR-F 0 0 

Land Uec: Arca(ac) ... 3.3 23.4 5.5 0.2 5.1 7.6 0.0 
Percent Impervious ... 25% 45 % 65 % 25 % 15 % 15 % - 

- 
: 1 

Land Use Char. ... Urban Urban Urban Urban Urban Urban - 
Urban Area ... 3.3 23.4 5.5 0.2 5.1 7.6 - - 

100.0% ... Percent Urban U ~ p r e r i n s q u ~ r e m i l e a  = 0.070 
37.4% ... Composite Urban Perrent Impervious Tdplprerinscruaremilea = 

1 
0.0705 
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Table S-6 1 
Subbasin Weighted DTHETA and Surface Loss Parameters 1 

I 
Future Condition 



Table S-6 

Subbasin Weighted DTIIETA and Surface Loss Parameters 
Future Condition 



Table S-6 

Subbasin Weighted DTI-IETA and Surface Loss Parameters 
Future Condition 
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Table S-9 

Summary of Future Condition Subbasin Parameters 

Total Watershed Are 16.50481 
(excluding non-contributing area) 

I 
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Table 5-9 

Summary of Future Condition Subbasin Parameters 
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Summary of Future Condition Subbasin Parameters 
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APPENDIX D 

Single basin HEC-1 output and hydrograph comparison plots 



~*****,***.**++****.+*********+.*.+'****** 
t 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 t 

a VERSION 4.0.1E * 
1 

* RUN DATE 10/14/96 TIME 11:31:17 ' 
f * t t * * * * l * * . * + * * * t t * * * * * t t * * t t , * * . * . . . t * *  

X  X x x x x x X X  xxxxx X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X  XXXXX X  
X  X X  X  X  
X  X X  X  X  X  
X  X X X X X X X X  KXXXX XXX 

* . * t * * * * + , t t * * ~ * * , * + . 1 * ~ * + * * * * * * * f * * 1 * *  

t 1 

U.S. AlUlY CORPS OF ENGINEERS + 

* HYDROCCGIC ENGINEERIHG CENTER + 

609 SECCHD STFtEET 
DAVIS, CALIFORNIA 95616 1 

(916) 551-1748 t 

* 
,******..,t.*********.**,*..,,*,+*.**** 

THIS PROGRAH REPLACES W PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73)' HEClGS, HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTI)B- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INKIT STWCPURE. 
THE DEFINITION OF -AHSKK- ON AH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBRGRK OUTFLOW SUBKERGENCE , SINGLE EVENT DAKGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GWEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PNiE 1 

LINE ID.......1.......2.......3.......4.......5.....-e6.......7.......8.......9......10 

1 ID Fountain Hills ADMP 
2 ID Single Basin Hdel Developed for Basin 207 (Dam 6- Aspen Dam) 
3 ID narch 25, 1996 FN: SZ07-6.IH1 
8 IT 5 116 
5 I0 5 

6 KK S207 
7 Kn BASIN S207 
8 KM THE FOLIMING PARAMETERS WERE PROVIDED FOR THIS BASIN 
9 Kn L- 3.9 Lca- 2.2 S= 464.7 Kn= .038 LRG- 38.3 

10 Kn PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
11 BA 2.15 
12 IN 15 
13 1\71 RAINFALL DEPTH OF 3.27 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
14 Kn AN AREAL REWCTION COEFFICIENT OF .979 WAS USED 
15 PB 3.25 
16 Kn THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 1.85 
17 PC .OOO .009 .016 .025 .034 -042 -051 .059 .067 .076 
18 PC .087 .lo0 .I20 .I59 .246 .440 .715 -848 -905 .940 
19 PC .952 .964 .976 .988 1.000 
2 0 LG .17 .31 4.90 .29 31.55 
2 1 UI 189. 273. 681. 1079. 1350. 1645. 2155. 1382. 1135. 1002. 
22 UI 881. 763. 641. 518. 452. 411. 331. 263. 231. 207. 
23 UI 163. 145. 124. 92. 92. 92. 47. 36. 36. 36. 
24 UI 36. 36. 36. 36. 36. 0. 0. 0. 0. 0. 
25 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
26 ZZ 

l+ * t + ~ + + t t + t * t t t * * l * * + I ) I ) t * t 1 * & + + 1 + t t t + t + * +  **b*tttt*~++t.*******ttt*++++*1tt1*+.1* 

, 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) ' U.S. M CORPS OF ENGINEERS * 

MAY 1991 HYDROLOGIC WGINEERING CENTER 
VERSION 4.0.1E 609 SECCHD STREET 

DAVIS, CALIFORNIA 95616 
RUN DATE 10/14/96 TIME 11:31:17 (916) 551-1748 

* * 
t*****..t***+t*****.,.*t*****~**1**..**.+ * *  tt**tt*+t*~t*.*.*...******..******tt* 

IT 

File: S207-6.OH1 

Fountain Hills ADHP 
Single Basin Hodel Developed for Basin 207 (Dam 6- Aspen Dam) 
March 25, 1996 FN: S207-6. IH1 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDRCGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

Appendix D 
HEC-1 output file. 100-Year, 6-Hour Storm Page 1 



W I N  5 MIhlJTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 116 W E R  OF HYDROGRAPH ORDINATES 
NDDATE 1 0 WDING DATE 
NDTIME 0935 ENDING TIME 
ICENT 19 C W N R Y  MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA S W A M  MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRWHEIT 

RUNOFF SUMHARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR HMIMUH PERIOD BASIN HAXIHUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE HAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t 5207 2225. 4.42 455. 288. 288. 2.15 

'." N O W  END OF HEC-1 + + *  

File: S207-6.OH1 
Appendix D 

HEC-1 output file, 100-Year, 6-Hour Storm 
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~***********.***+***********.*.*.***,***** 

+ FLOODHYDROGRAPH PACKAGE LHEC-1) ' 
MAY 1991 

1 WRSION 4.0.1E + 

RUN DATE 10 /14 /96  TIME 11:31:30 ' 
+ 
**+t**.lt*tt**~*+*~***.*+*t**.t+.t******. 

X X xxxxxxx XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXMX X 
X X X  X X 
X X X  x X X 
X X XXXXXXX xxxxx XXX 

t**tt******..*t.**t***t*,***t*+****t*** 

U.S. APHY CORPS OF ENGINEERS 
+ HYDROLCGIC ENGINEERING CENTER 

609 S E W  STREET 
.L DAVIS, CALIFORNIA 95616 

(916) 551-1718 
C 

*tt*t***.***.',**..*+t*t**+.**********t 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNW AS HSC1 (JAN 7 3 ) ,  HEClGS, HECIDB, AHD HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCNRE. 
THE DEFINITION OF -AHSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. THIS I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBREAK OUTFLOW SUBHERGWCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUWCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREW AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

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

1 ID Foun ta in  H i l l s  ADMP 
ID S i n g l e  Bas in  Model Developed f o r  B a s i n  207 (Dam 6- Aspen Dam) 
ID March 25, 1996 FN: 5207-24.IH1 
IT 5 300 

7 KK S207 
8 BA 2.15 
9 Kn BASIN S207 

1 0  Kn THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
11 Kn L- 3.9 Lca- 2.2 S- 464.7 Kn- .038 LAG- 38.3 
1 2  h71 PHOENIX HOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
1 3  PB 4.1 

+ The f o l l o w i n g  PC r e c o r d s  a r e  a 24-hour SCS Type I1 r a i n f a l l  d i s t r i b u t i o n .  
14 PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025 
1 5  PC 0.028 0.032 0.035 0.038 0.041 0.044 0.048 0.053 0.056 0.060 
1 6  PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.093 0.098 0.103 
1 7  PC 0.109 0.110 0.120 0.127 0.133 0.140 0.147 0.155 0.163 0.172 
1 8  PC 0.181 0.192 0.204 0.220 0.235 0.259 0.283 0.473 0.663 0.699 
1 9  PC 0.735 0.754 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.846 
20  PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910 
2 1 PC 0.912 0.920 0.921 0.926 0.929 0.930 0.937 0.941 0.945 0.950 
22  PC 0.952 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981 
2 3  PC 0.984 0.987 0.989 0.992 0.995 0.998 1.000 
24 LC .17 .31 4.90 .29 31.55 
2 5  UI 189. 273. 681. 1079. 1350.  1645. 2155. 1382. 1135. 1002. 
26  UI 881. 763. 641. 518. 452. 411. 331. 263. 231. 207. 
27 UI 163. 145. 124. 92. 92. 92. 07. 36. 36. 36. 
28 UI 36, 36. 36. 36. 36. 0. 0. 0. 0. 0. 
2 9 u I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
3 0 ZZ 

~**.*****+*t******.**.+.**t*+********ttt,. ..**t**.***.*****.*.**.t***.+**t**t**** 

* 
' FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. A M Y  CORPS OF WGINEERS * 

MAY 1991 ' HYDROLCGIC ENGINEERING CENTER 
+ VERSION 4.0.1E 609 S E W  STREET 

DAVIS, CALIFORNIA 95616 
+ RUN DATE 10 /14 /96  TIHE 11:31:30 ' (916) 551-1748 

****,***t.+******+~.+***t********+**~+..* b*b**.****ttl.tt**...**+*t*t*t**,,***** 

Founta in  H i l l s  ADMP 
S i n g l e  Basin Model Developed f o r  B a s i n  207 (Dam 6- Aspen Dam) 
March 25, 1996 FN: S207-24. IH1 

F i l e :  S207-24.OH1 
Appendix D 
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5 10 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NUIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIXE 0000 STARTING TIME 

NQ 300 NUHBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
I C W T  19 CENTURY WARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE V O W  ACRB-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, A R M  IN SQUARE MILES 

PI(AK TIME OF AVERAGE FLOW FOR HAXIHUM PERIOD BASIN HAXIHUM TIME OF 
OPERATION STATION FLOW PEA4 AREA STAGE HAX STAGE 

t 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ S207 2012. 12.25 404. 123. 119. 2.15 

"* N O W  END OF HEC-1 *+ *  

File: 5207-24.0H1 
Appendix D 

HEC-1 output file, 100-Year, 24-Hour Storm 
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~**.*******t**'***&***********t~L.*+***~.** 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1 9 9 1  

VERSION 4.0.1E + 

' RIM DATE 1 0 / 1 4 / 9 6  TIME 11:31:44 ' 
I) 

+*,******t*t**.+*************+**t****.t1* 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

*+~*******.**,'****~***,*tt.t****+~*t** 

1 

' U.S. AMY CORPS OF ENGINEERS * 
' HYDROLOGIC ENGINEERING CENTER * 

6 0 9  SECOND STREET 
DAVIS, CALIFORNIA 95616 

( 9 1 6 )  551-1748 
t 

* 4 ~ * + t f t * ' . * * * * C . f * . * * * * * * * * * + * * * * * + * * .  

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 mOWN AS HEC1 (JAN 7 3 ) .  HECIGS, HECIDB, AND HECIKW. 

THS DEFINITIONS OF VARIABLES -RTTMP- ANO -RTIOR- HAVE CHANGED FROM THOSE USED WITH THS 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON W-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81.  THIS I S  THE F O R T W 7 7  VERSION 
NEW OPTIONS: DAMBREAK OUTFLMJ SUBMERGENCE , SINGLE m T  DAHAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL W S S  RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE AIMRITHM 

HEC-1 INPUT PAGE 1 

LINE I D  ....... I.... ... 2 . . . . . . . 3 . . . . . . . 4 . . . . . . . 5 6 . 7 . . . . . . . 8 . . . . . . . 9 . . . . . . 1 0  

1 ID F o u n t a i n  H i l l s  ADMP 
2 ID S i n g l e  B a s i n  Model D e v e l o p e d  f o r  B a s i n  2 0 8  (Dam 11- N. H e i g h t s  Dam) 
3 I D  March 2 5 ,  1 9 9 6  FN: S208-6.IH1 
4 I T  5 1 1 6  
5 I 0  5 

6 KK S 2 0 8  
7 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
8 KM 3.0 Lca- 1 . 6  S- 4 8 8 . 9  Kn- . 0 2 2  LAG- 1 7 . 7  
9 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1 0  BA 2.00 
11 IN 1 5  
1 2  Kbl RAINFALL DEPTH OF 3.28 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
1 3  KM AN AREAL REDUCTION COEFFICIENT OF .980 WAS USED 
1 4  PB 3.22 
1 5  KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 1.80 
1 6  PC .OOO .009 .016 . 0 2 5  .034 . 0 4 2  . 0 5 1  . 0 5 9  .067 - 0 7 6  
1 7  PC - 0 8 7  . l o 0  . I 2 0  . I 5 8  . 2 4 5  . 4 3 7  1 8 5  . 9 0 6  - 9 4 0  
1 8  PC . 9 5 2  .965 - 9 7 7  . 9 8 9  1 . 0 0 0  
1 9  U; .10  - 2 5  4.80 . 2 8  5 0 . 4 8  
2 0  UI 513.  1937. 3377.  3020.  1 9 6 6 .  1 4 3 4 .  971. 7 2 0 .  461. 339.  
2 1 UI 233.  186. 85 .  7 3 .  73 .  7 3 .  0. 0. 0. 0. 
2 2  UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
2 3  ZZ 

l*t+*ttt*******t+*****ttt*t**.***+*.*t+.+* **+***~*****.**+..***********+***,***** 
* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' U.S. ARJ4Y CORPS OF ENGINEERS 
MAY 1 9 9 1  HYDROlLGIC ENGINEERING CENTER 

VERSION 4.0.1E + 6 0 9  SECOHD STREET 
1 DAVIS, CALIFORNIA 95616 

RUN DATE 1 0 / 1 4 / 9 6  TIME 11:31:44 6 ( 9 1 6 )  551-1748 * 

* * * * * * ~ . * * ~ * t t * * + * f * + * * + * t . . t t t ~ * * * * . * * * *  *~**.t*t+**t.*.+tt.~**t*.****,Ct.+*t*** 

F i l e :  S 2 0 8 - 6 . o h l  

F o u n t a i n  H i l l s  ADP 
S i n g l e  B a s i n  Model D e v e l o p e d  f o r  B a s i n  2 0 8  (Dam 11- N. H e i g h t s  Dam) 
March 2 5 ,  1 9 9 6  FN: S208-6.IH1 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH P W T  SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

A p p e n d i x  D 
HEC-1 o u t p u t  f i l e ,  100-Year ,  6-Hour S t o r m  



NQ 116 HUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0935 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 H W R S  
TOTALTIHEBASE 9.58HWRS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLLIME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DSGPSES FAHRGNHEIT 

RUNOFF SuImARY 
FLOW IN CUBIC FEET PER SECOND 

TIM3 IN HOURS, ARL4 IN SQUARE HILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIHUE4 TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE )(AX STAGE 

6-HOUR 24-HWR 72-HOUR 

HYDROGRAPH AT 
S208 3241. 4.08 510. 321. 321. 2.00 

+ * '  N O W  END OF HEC-1 '+' 

File: S208-6.ohl 
Appendix D 

HEC-1 output file, 100-Year, 6-Hour Storm 



l't""'+**.+l""*ttt't*******t*t*..I)**~* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
HAY 1991 

+ VERSION 4.0.1E 

RUN DATE 10/14/96 TIME 11:32:01 

***************..**.ttt***t***tt***.***** 

+*.***~**..t,**tttt.*********,********, 

1 

U.S. ARHY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECCND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 
* 
****+~tt*ttt*~**l.t.*.**+*****+*****t*t 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X  MM( X  
X  X X  X X  
X X X  X  X  X  
X  X X X X X X X X  XWXX XXX 

THIS PROGRAM REPLACES W P W W S  VERSIONS OF HEC-I IQSOWN AS HEC1 (JAN 73). HEClGS, HEClDB, ANLI HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON RM-CARD WAS CHANGED WITH FSVTSIOEIS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBJGAK OUTFUXJ SLIBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STXE FREQUWCf, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL IASS RATE:GREEN AND AHPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERSNCE ALGORITHM 

HEC-1 INPUT PAGE I 

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

1 ID FOUNTAIN HILLS ADMP - Project No. 63 
2 ID Future Condition Model File: S208-24.1H1 
3 ID 100-Year.24-Hour Storm, S-Graph Date: 03/26/96 CCC 
4 ID 

5 IT 5 600 
6 I0 5 

'DIAGRAH 

7 KK 5208 
8 KM BASIN S208 
9 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
10 KM L= 3.0 Lca- 1.6 S- 488.9 Kn-,022 IAG- 17.7 
11 10.1 PHOENIX mXMTAIN S-GRAPH WAS USED FOR THIS BASIN 
12 BA 2.00 
13 IN 30 
14 KM FAINFW DEPTH OF 4.09 WAS SPACIALLY REWCED AS SHOWN BY THE PB RECORD 
15 KM AN AR6AL REDUCTION COEFFICIENT OF 1.000 WAS USED 
16 PB 4.09 
17 KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE XI RAINFALL 
18 PC .000 .005 .011 .016 .022 -028 -035 .041 .048 .056 
19 PC .063 .071 .080 .089 .098 .lo9 .I20 .I33 .I47 .I63 
20 PC .I81 .204 .235 .283 -663 .735 .772 .799 .820 .838 
21 PC .854 -868 .880 -891 -902 .912 -921 .929 .937 -945 
22 PC .952 .959 -965 .972 .978 .984 .989 .995 1.000 
23 I& .10 .25 4.80 .28 50.48 
24 UI 513. 1937. 3377. 3020. 1966. 1434. 971. 720. 461. 339. 
25 UI 233. 186. 85. 73. 73. 73. 0. 0. 0. 0. 
2 6 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
27 Z Z  

1 
SCHEMATIC DIRGRAH OF STRhAn NEIWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP F W W  

NO. ( . ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

("') RUNOFF ALSO COMPUTED AT THIS LOCATION 
~"*".*.t'**.*****.*ttt**.**..t.*.1**.*.* 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

MAY 1991 
VERSION 4.0.lE 

* 
RUN DATE 10/14/96 TIME 11:32:01 ' 

+**.*, ~* * * * * t . . t l . * *+ t t *1 * * * * * . * . * * . . . * . .  

File: S208-24 .oh1 

b**t*+*,.*tt*.****t,+*t.*.************, 

* 
U.S. ARMY CORPS OF !ZNGINEERS 
HYDROLOGIC KNGINEERING CENTER 

609 SE(XWD STREET 
t DAVIS, CALIFORNIA 95616 

(916) 551-1748 

t.~**,**...*t...*tt..*.t******t**.+.*t* 

Appendix D 
HEC-1 output file, 100-Year, 24-Hour Storm Page 1 



FOUNTAIN HILLS ADMP - Project No. 63 
Future Condition Hodel 
100-Year.24-Hour Storm, S-Graph 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

File: S208-24.IH1 
Date: 03/26/96 CCC 

NQ 600 NUHBER OF HYDROGRAPH ORDINATES 
NDDATE 3 0 ENDING DATE 
NDTIME 0155 ENDING TIME 
ICENT 19 CENTURY EWU( 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 49.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SWARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUQIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE ARXA ACRES 
TEMPERATURE DEGREES FAHRSNHEIT 

RUNOFF SUHHARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, A R M  IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR WIMM PERIOD BASIN MAXIhUM TIME OF 
OPERATION STATION FLCW PEAK AREA S T M E  HAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ 5208 3049. 12.08 453. 146. 70. 2.00 

+'* N O W  END OF HEC-1 *'+ 

File: S208-24.ohl 
Appendix D 

HEC-1 output file, 100-Year, 24-Hour Storm 



l*****+.***~****.*,****,***,~**********..+ 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

+ VERSION 4.0.1E 
* 
* RUN DATE 10/14/96 TIME 11:32:17 + 

.t*******t*~*****t***********t*t.,t*t**.' 

t****~.*,tt**t*tt**t't~*'.********&t*~* 

' U.S. ?GAY CORPS OF ENGINEERS 
+ HYDROLOGIC ZNGINEERING CENTER 

609 SECOM) STREET * 
DAVIS, CALIFORNIA 95616 * 

t (9161 551-1748 1 

* 
t**t**.tl.*+**+*.*t.**.tt**,**tt******* 

X X XXXXXXX xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX xxxxx XXX 

THIS PROGRAM REPLACES W PR6VIOOS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIW- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH TH6 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON Rn-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTPAN77 VERSION 
NEW OPTIONS: DAMBFSAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAHAGE CALCULATION, DSS:WRITE STAGE F W E N C Y ,  
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT INFILTRATION 
KINEMATIC WAVE: N6W FINITE DIFFERENCE AU;ORITHH 

HEC-1 INPUT PAGE 1 

LINE ID.. ..... I.... ... 2.......3..-...4.......5..--.--6.......7.......8-......9......10 
1 ID FOUNTAIN HILLS mn~ 
2 ID Single Basin Model Developed for Basin 209 
3 ID March 25, 1996 FN: S209-6.IH1 
4 IT 5 116 
5 I0 5 

6 KK S209 
7 KM THE FOLLCWING PARAHETERS WERE PROVIDED FOR THIS BASIN 
8 Kn L= 3.2 Lea= 1.7 S= 582.3 Kn= -024 LAG- 19.9 
9 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
10 BA 1.60 
11 IN 15 
12 KM RAINFALL DEPTH OF 3.31 WAS SPACIALLY REDUCED AS SHOWN BY THE PB REUIRD 
13 KM AN AREAL REDUCTION COEFFICIENT OF -983 WAS USED 
14 PB 3.25 
15 Kn THE FOLLCWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 1.68 
16 PC -000 .009 .016 .025 -034 .042 .051 .059 .067 .075 
17 PC .087 .lo0 -119 .I55 .240 .427 .739 .861 .910 -942 
18 PC .954 .966 .978 .989 1.000 
19 IL; .13 .28 4.62 .32 41.50 
2 0 UI 316. 1213. 2067. 2665. 1606. 1245. 915. 659. 495. 332. 
2 1 UI 255. 187. 133. 99. 52. 52. 52. 52. 0. 0. 
22 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
23 ZZ 

l**********+******,**+~**********+**.*+*** t&+*****+************+***************** 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ?GAY CORPS OF ENGINEERS * 
MAY 1991 ' HYDROLOGIC WGINEERING CENTER + 

VERSION 4.0.18 609 SECOHD STREET * 
1 DAVIS, CALIFORNIA 95616 
* RUN DATE 10/14/96 TIME 11:32:17 (9161 551-1748 

6 
.********,t*.*+****t***********+.t*,***.. .*tt***.*.tt.t**tt*****t*t*ttt***t***** 

F W T A I N  HILLS ADMP 
Single Basin Model Developed for Basin 209 
March 25, 1996 FN: S209-6.IH1 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
I DAT 6 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

File: S209-6.ohl 
Appendix D 

HEC-1 output file. 100-Year. 6-Hour Storm Page 1 



NQ 116 W E R  OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0935 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE n1LE.s 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

RUNOFF SUHHARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AR6A IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIHUn TIKE OF 
OPERATION STATION PLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ S209 2565. 4.17 376. 237. 237. 1.60 

* * +  N O W  END OF HEC-1 "' 

File: S209-6.ohl 
Appendix D 

HEC-1 output file, 100-Year, 6-Hour Storm 

I 
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~ ~ * * * ' * " ' t * * . * t * ~ + * * * t * t , * * * . * . + ~ . t * t b * * *  

+ 
FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

MAY 1991 e 
1 VERSION 4.0.16 + 

RUN DATE 10/14/96 TIME 11:32:36 ' 
t 

******+****+*************** . *** . .+*******  

,l*.**t***t*tt*t****t****t+t*tt*ttttttt 

+ 
U.S. ARMY CORPS OF ENGINEERS ' 
HYDROLCGIC ENGINEERING C!2NTER ' 

609 SECMm STREET 1 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 

+ 
* * b t * * + * ~ + t * * * * * l * * * * * * t * * * * t * * * * * ~ * * + *  

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAH REPLACES ALL PRBVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- KAVE CHANGED FROM THOSE USEO WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH R!4VISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, 0SS:WRITE STAGE FREQUWCI, 
DSS:RW TIME SERIES AT DESIRED CRLCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID ....... 1.. ..... 2. ...... 3 . . .  .... 4.......5.......6.......7.......8.......9.9....10 
1 ID FOUNTAIN HILLS ADMP 
2 ID Single Basin Model Developed for Basin 209 
3 ID March 25, 1996 FN: S209-24.IH1 
4 IT 5 300 
5 I0 5 
6 IN 15 

KK S209 
KM THE FOUOWlNG PAWMETERS h'ERE PROVIDED FOR THIS BASIN 
KM I.- 3.2 Lca- 1.7 S- 582.3 Kn- .024 LAG- 19.9 
fa PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 1.60 
KM RAINFALL DEPTH OF 3.31 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
KM AN AREAL REDUCTION COEFFICIENT OF .983 WAS USED 
PB 4.12 
' The following PC records are a 24-hour SCS Type I1 rainfall distribution. 
PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025 

28 U I 0. 0. 
2 9 ZZ 

~+.t********+***'**.**.***t*~t*..ttt**~**. 

+ FLOOD HYDRCGRAPH PACKAGE LHGC-1) ' 
I MAY 1991 

VERSION 4.0.11 

' RUN DATE 10/14/96 TIME 11:32:36 

I*+**tt*lt***,*.t*l..+~.+.t*tttt*~*~t+*t* 

tt.*ttt**.***tt****t*t***+****.******** 

1 

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

609 SECXO STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

*********t,t*~*+t*t.t.*****+**t*t***t** 

FOUNTAIN HILLS AIIMP 
Single Basin Model Developed for Basin 209 
March 25, 1996 

5 I0 OUTPUT CONTROL VARIABLES 

File: S209-24.ohl 
Appendix 0 

HEC-1 output file, 100-Year, 24-Hour Storm Page 1 



IPRNT 5 
I PLOT 0 
QSCAL 0. 

IT HYDROGRAPH TIME DATA 
W I N  5 
IDATE 1 0 
ITIME 0000 

NQ 300 
NDDATE 2 0 
NDTIME 0055 
ICENT 19 

PRINT CONTROL 
PIOT CONTROL 
HYDROGRAPH PLOT SCALE 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
HVWBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CWTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AFSA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

RUNOFF SUMMARY 
FLOW IN CVBIC FEET PER SECOND 

TIME IN HOURS, AR6A IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR HAXIHUH PERIOD BASIN W I M U M  TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE IW( STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ S209 2259. 12.08 332. 105. 101. 1.60 

"* NORHAL END OF HEC-1 ++' 

File: S209-24.ohl 
Appendix D 

HEC-1 output file, 100-Year, 24-Hour Storm 



l"~'*"**t.*'******t.*t*****ttt.*+t*t+t** 

t 

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
+ MAY 1991 

VERSION 4.0.1E 

* RUN DATE 10/14/96 TIME 11:32:49 

t t + + t * * ~ * + + * * * l * * * * t * * * t * * * . + + + b * * * ~ t * . t +  

X X XXXXXXX x x w  X 
X X X  X X XX 
X X X  X X 
XXXMXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

* t**** .** .* . * , . l . ." t t t , * t* t***t***+***  

U.S. ARMY CORPS OF ENGINEERS + 

HYDROLCGIC ENGINEERING CENTER 
609 S E W  STREET 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 

***,t*****,**+***+******tt*+*,*,t***t** 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HECIGS, HECIDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON RI(-CARD WAS CHANGED WITH RGVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBHERGWCE , SINGLE EVENT D-E CALCULATION, DSS:WRITE STAGE FREWENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEW AND AHPT INFILTRATION 
KINEMATIC WAVE: N6W FINITE DIFFERWCE ALGORITHM 

HEC-1 INPUT PAGE I 

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

1 ID Fountain Hills ADMP 
2 1D Single Basin Model Developed for Basin 210 
3 ID March 25, 1996 FN: S210-6.IH1 
4 IT 5 110 
5 I0 5 

6 KK 5210 
7 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
8 KM k 1.9Lca- .9 S- 360.7 Kn- .030 LAG= 17.0 
9 KM PHOENIX lKXMTAIN S-GRAPH WAS USED FOR THIS BASIN 
10 BA 1.38 
11 IN 15 
12 KM RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
13 Kid AN AREAL REDUCTION COEFFICIENT OF .985 WAS USED 
14 PB 3.35 
15 KM THE FOLLMNG PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 1.59 
16 PC .OOO .009 .016 .025 .034 .042 .051 .059 -067 .075 
17 PC .087 .I00 .I19 .I53 .237 .421 .751 .867 -913 .943 
18 PC .955 .967 .978 .989 1.000 
19 LC .09 .21 5.61 -19 24.82 
20 UI 386. 1462. 2587. 1930. 1339. 946. 649. 444. 315. 211. 
2 1 UI 136. 104. 52. 52. 52. 0. 0. 0. 0. 0. 
22 U I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
23 ZZ 

~&**+*++t***+**.*t*t*t*.**t*.*****t.ttt**. *****t'*.*.t**.t*******tt****ttt*t***t* 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) ' U.S. ARPM CORPS OF ENGINEERS * 
NAY 1991 HYDROLOGIC ENGINEERING CENTER + 

VERSION 4.0.1E 609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

RUN DATE 10/14/96 TIME 11:32:49 • .L (9161 551-1748 
+ 

. t l t t . * . * * * t * t t * * t * * * * t + t ~ * * ~ t * * t * * * , . , t *  bt***t+****t..t****.tt*t******1*t*+f*** 

File: S210-6.ohl 

Fountain Hills ?Dw 
Single Basin Model Developed for Basin 210 
March 25, 1996 FN: S210-6.IH1 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

Appendix D 
HEC-1 output file, 100-Year, 6-Hour Storm Page 1 



NQ 110 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 WDING DATE 
NDTIHE 0905 ENDING TIHE 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.08 HCURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

OPERATION STATION 
t 

* * *  NORMAL END OF HEC-1 *" 

File: S210-6.ohl 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

RUNOFF SlJmARY 
FLOW IN CUBIC FEET PER SECOND 

TIHE IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR WXIHUH PERIOD BASIN HAXIllRl TIKE OF 
FLOW PEAK ARSA STAGE HAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

Appendix D 
HEC-1 output file, 100-Year, 6-Hour Storm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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~ * t + ~ * * * ~ * * t t * b * t * + b * + t t b + ~ + b ~ t t b ~ ' * b t b b b *  

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1991 

VERSION 4.0.16 

+ RUN DATE 10/14/96 TIME 13:15:03 ' 
* . * t t t . * * * + * * * l b * * * + * * , ~ + * * * t * * I I 1 * * t t t * t *  

X  X X X X X X X X X X X X X  X  
X  X X  X  X  xx 
X  X X  X  X  
XMXXM XXXX X  MXXX X  
X  X X  X  X  
X  X X  X  X  X  
X  X X X X X X X X  XXXXX XXX 

**~h..t**~*tt*+..,*********'***.**t~*** 

' U.S. ARHY CORPS OF mGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET * 
DAVIS, CALIFORNIA 95616 t 

t (916) 551-1748 

* t * * * t . *& . . * * l * * * * t * * * *~ * * * * * * t * * * t t * * *  

THIS PRCGRAH REPLACES ALL PREVIOUS VERSIONS OF HEC-1 K N W  AS HEC1 (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -APISKK- ON W-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DANBREAK OUTFLCW SUBMERGENCE , SINGLE F V W T  DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:REA!J TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID. ...... 1. ....-. 2. ...... 3.......(.......5 ....... 6.......7.......8.......9......10 
1 ID FOUNTAIN HILLS ADMP - Project No. 63 
2 ID Future Condition Model File: S210-24.IH1 
3 ID 100-Year,24-Hour Storm, S-Graph Date: 03/26/96 CCC 

'DIAGRAH 
4 IT 5 600 
5 I0 5 
6 IN 30 

7 KK 5210 
8 KH BASIN S210 
9 KM THE FOLLOWING PARMETERS WERE PROVIDED FOR THIS BASIN 

10 Kn L- 1.9 Lca- .9 S- 360.7 Kn=.030 LAG= 17.0 
11 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
12 BA 1.38 
13 KM RAINFALL DEPTH OF 4.12 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
14 KM AN ARSAL REDUCTION COEFFICIENT OF 1.000 WAS USED 
15 PB 4.12 
16 Kn THE FOUOWING PC RECORD USED A 24-HOUR SCS TYPE I1 RAINFALL 
17 PC .OOO .a05 .011 .016 -022 .028 .035 .041 .048 .056 
18 PC .063 .071 ,080 .089 -098 .I09 .I20 .I33 1 .I63 
19 PC .I81 .ZO4 .235 .283 -663 -735 .772 .799 .a20 .838 
20 PC -854 .a68 .a80 -891 .902 .912 .921 -929 .937 .945 
21 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000 
22 LG .09 .24 5.61 .19 24.82 
23 UI 386. 1462. 2587. 1930. 1339. 946. 649. 444. 315. 211. 
24 UI 136. 104. 52. 52. 52. 0. 0. 0. 0. 0. 
25 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
26 ZZ 

1 
SCHEMATIC DIAGRAM OF STRGAH NElWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLDW 

NO. ( . CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
.......................................... 

' FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1991 

VERSION 4.0.11 

RUN DATE 10/14/96 TIME 13:15:03 + 

**.*****++t***t,,*t+~t**t.*******.t+.t*t, 

File: S210-24.ohl 
Appendix D 

HEC-1 output tile, 100-Year, 24-Hour Storm 

***t*.*tt**t*,*****ttt*,*****,.****t*** 

, 
U.S. ARHY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

**.*.,..+*+t.*..**+.+*************t*t*+ 
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Figure Dl 
Major Basin 207: 100-year, 6-hour hydrographs 
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Figure 0 2  
Major Basin 208: 100-year, 6-hour hydrographs 
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Figure D3 
Major Basin 209: 100-year, 6-hour hydrographs 
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Figure D4 
Major Basin 210: 100-year, 6-hour hydrographs 



Multiple Basin - - - Single Basin - - - - - 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I ----,-- l--T --r- I I I I I I I I 

- - r - 1 - - T -  
-r-l--T--r-l--- 

I I I I I I I I I I I I I I 

Time, in hours 

Figure D5 
Major Basin 207: 100-year, 24-hour hydrographs 
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Fgure D6 
Major Bash 208: 100-year, 24-hour hydrographs 
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Figure D7 
Major Basin 209: 100-year, 24-hour hydrographs 
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Figure D8 
Major Basin 210: 100-year, 24-hour hydrographs 



I T a b l e  6. 3A.--Local-s t o m  PMP computation, Co lo rado  River ,  Great Basin md 
California  drairrages. Fo r  d r a i n a g e  ave rage  depth PMP. GO t6 
t a b l e  6.33 i f  a r e a l  v a r i a t i o n  is r e q u i r e d .  

I Dra inage  /?(A//jflF..' A~-PA A P J W E  D A , b t * +  kea /Sp' mi. 2 (1-1 2 
L a t i t u d e  4'3 ' Longitude / / I  "9.r ' Minimum Elevat ion /7GC ft (m) - 
S t e p s  correspond to  those i n  sec. 6 .3A.  

-I ,, 
I. Average 1-hr 1-ziL (2.6-kmL) PMP f o r  I/. < in. (mm) 

1 
dra inage  [ f i g .  4.51. 

2. a. Reduction f o r  elevation. [NO adjustment 
f o r  elevations up t o  5,000 feet (1 ,524 m ) :  

I 5% decrease per 1,000 feet (305 m) above 
5,000 f e e t  (1,524 m)]. /O 0 I 

b. Multiply s tep I by s t ep  2a. /I. 4 in. (mn) 

Average 6/1-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4 - 7 3 .  /. 'B 

D u r a t i o n  (hr) 
1 / 4  1 / 2  3 / 4  1 2 3 4 5 6 

Durat ional  var iat ion 
f o r  6/1-hr r a t i o  of 
s t e p  3 [ tab le  4.41. 7 R ' T  '3C /@a /f4 12) / 2 , t  l t ~  N O  - - - - - - -  4 

2 2 
l-mi (2.6-km ) PMP f o r  
i nd ica t ed  durations 
[ s t e p  2bXst-p 41. sx/o.z 10.9 i/-f I3.Id.9 /$ f117KU (rn) - - - -  
Area l  reduction 
[ f i g .  4.91. 78 47 77 99 ?9S 97-i V,.r F9.i ,m I - - - - - - -  

A r e a l  reduced PW 
[ s t e p s  5 X 61. -y13 10 1 l o . g  I / #  13.0 13.8 1y.c j f .0  ,. - - - - , - - - .  
Incremental PMP 
[ success ive  subtraction 
i n  s t e p  7 1 .  164 /.c 0.K 0.y 0.3 o.$ in. (nnn) ------ 

I 8 -f / . *  ('7 0.6 3 15-min. increments ---- 
9. Time sequence of incre- 

mental  PMP according to: 

Hourly increments 
[ t a b l e  4.73. 

Four l a rges t  15-min. 
increments [ t ab l e  4.81. 



Table 6.3A.--Local-srcz '1" c o m p u t a t i o n ,  C o l o r a d o  River ,  Graac Basin and 
CaliFor:La Crainages.  For  d r a i n a g e  average  depci ?X?. Go t6 
t a b l e  6.23 if z r s a l  v a r i a t i o n  i s  r e q u i r e d .  

Dra inage  G o i D ~ u  2flGL.E P4 9< (4 f f )  k e a  713 d2 (h2) 
L a t i t u d e  33 X '  Longitude / I / '  W '  . Minimum Uo-vaciot, /7& f t  (m) - 
S t e p s  correspond t o  those i n  sec. 6 .3A.  - 

2 1. Average 1-hr l-d2 (2.6-lrm ) PfiP for /I. 4' h. (m) 
d r a i n a g e  [fig. 4.51. 

a. Reducticn f o r  e l e v a t i o n .  [No adj  u s t m e n t  
f o r  e l e v a d o t s  up t o  5,000 feet (1 ,524 m) : 
5 X  decrease p e t  1,000 feet (305 rn) above 
5,000 fee: (1,524 m) J .  /od Z 

b. M u l t i p l : ~  sze? I by s t e p  22. 11. *@ in. (mm) 

Average 611-hr r z t l o  f o r  drainage [ f i g .  4.71. /. 3 

D u r a t i o n  ( h r )  
1/41/23/4 1 2 3 4 5 6 

Dura t iona l  varlt:loz 
f o r  6/1-hr r--i =-A C: 

s t e p  3 [ t t b l z  4.61. 75f 87 ?c( loo 44 121 1 . r  tzx AZO - r 
2 7 

1-mi (2.6-:=-I ??!? f o r  
i n d i c a t e d  d u r a d o ~  
[ s t e p  2b X s:=? 41. g8< /0*2 10.7' /Id /a. I /3*9 dJ  /q.7 Lr,ab. --------- (Dm > 

A r  e z l  r educcior: 
[ f i g .  4.91. 78 83 W 86 84 g? TD '70 9 /  7 --------- n 

A r e a l  reduced ?!E 
[ s t e p s  5 X 61. C G 8-f 9 . 2  9. 9 12.y /3.0 I?.: 13.7 - - -  

8. Incremental  ??? 
[ success ive  sub t rac t ion  
i n  s t e p  7 1 .  

9. Time sequencP of iacre-  
menta l  P?f!? a c c s r d k g  t o  : 

Hourly k c r s e n t s  
[ t a b l e  L . 7 1 .  

Four larges: 15-fin. 
increments [:a512 4.83.  



T a b l e  6.3A. --Local-scan ?:X? c o m p u t a t i o n ,  Colorado  River,  Grzat Basin and 

I Cal i lx?La  drainages.  For d r a i n a g e  average de?th Pw. Go td 
t a b l e  6.33 if a r e a l  v a r i a t i o n  is r e q u i r e d .  

Drainage NQtTir ~ 1 Z ~ G l f 7 - . S  ( b A d  .I 1) Area 2.0 ,;2 {L.. 2 \ 
La t i  tude  2-3 *du ' b n g l t u d e  I// " 4 ~  Minimum Elevation - f t  (4 
S t e p s  correspond to those i n  see.  6 ,3A.  - 

2 1. Average 1-hr I-ni2 (2.6-?m ) PMP for R d  in. (m) 
dra inage  [ f i g  . 4.5 1. 

2.  a. Reduction f o r  e levat ion-  [No a d j u s t m e n t  
f o r  e le~rat ious up t o  5,000 feet (1,524 m) : 
5% decraase per 1,000 feet (305 m) above 
5,000 f eec (1,524 m) J . /cO X 

b. Multipljr s tep I by s t e p  2a. in. (rmn) 

3. Average 6/L-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71, /, 3 

D u r a t i o n  (hr) 
1 / 4  1 / 2  3 / 4  1 2 3 4 5 6 

4. Durational variztion 
f o r  6/1-hr raiio of 
s t e p  3 [ table 4.41. 74( P9 W /a0 4 / Z t  /ZC 15 (30 - 4 

2 7 
5. 1 - m i  (2.6-!Q') PXP f o r  

indicated durat ions  
[ s ~ e p  2b L s t=?  41. 9-aJ /Os2 f o *?  I/.< 13.1 )aa? /$q 14.7 

-I----- (-1 

6, Area l  reducticn 
[ f i g .  4.91. - - - - -  74 7 6  ? G  97 9 7  9 7  PF :F 'Ir: 

7 .  A r e a l  reduced P a  
[ s t e p s  5 S 61. 9.0 7.g 10.: / I 2  1 2 . 7 / ? 5  1~1.1  j4.d 11.7 b. (m) - - - -  

8. Incremental. P?f? 
[ success ive  sub t rac t ion  
i n  s t e p  7 1 .  1 I .  0 . 8  0~6 ~7.9 c.3 

in. (mm) 

goo L 6  '* 7 O I J  1 15-min. increments ---- 
9. T i m e  sequenct? cf incre- 

menta l  PW accordbg to :  

Hourly h ~ i a e n t ~  
[ t a b l e  h .  71. 

Four l a rges t  15-~tin. 
increments [ tab le  4.8 J . 



T a b l e  6.3A. --Local-s t o m  PtP c o m p u t a t i o n ,  C o l o r a d o  R ive r ,  Great aasin and 
C a l i f o r n i a  draiaages.  F o r  d r a i n a g e  a v e r a g e  depth P:Q. GO rd 
t a b l e  6.3B i f  z r e a l  v a r i a t i o n  i s  r e q u i r e d .  

# 
Drainage , 5 0 1 ,  r p v ~ ~ ? . ~  cn t ,  in.\[ :r 7) Area  /, 6 

mi2 (km2) 
L a t i t u d e  3 9 O p . f '  Longitude I f lec /  ,r ' Minimum Eleva t ion  - f t  (m) 

S t e p s  correspond t o  those i n  sec. 6 . 3 A .  - 
2 2 

I. Average 1-hr I-mi (2.6-Ian ) PMI? for ' in. (m) 
d r a i n a g e  [ f i g .  4.51. 

2. a. Reduction f o r  e l eva t ion .  [No adjustment 
f o r  e leva t ions  up t o  5 , 0 0 0  feet (1,524 m) : 
5% decrease per  1,000 f e e t  (305 m) above 
5,000 f e e t  (1,524 m) 1. / a  0 9; 

b. Mult iply s t e ?  1 by s t e p  2a. / I , /  in. (mm) 

3.  Average 6/1-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71. /. 3 

D u r a t i o n  (hr) 
1 / 4  1 / 2  3 / 4  1 2 3 4 5 6 

4 .  Dura t iona l  variation 
f o r  6/1-hr r a t i o  of 
s t e p  3 [ t a b l e  4.41. 7+ ~9 ?\( /oo /ff 11.1 /ZJ-/ZP 120 --------- 

2 2 
5 .  1 - m i  (2.6-Icm ) PE? f o r  

i n d i c a t e d  durat ions 
[ s t e p  2b X s t e p  41 81.1 / 0 - Z  @ I ?  11-1 13.1 b.7 / $ d  4.7 rT.6 in. (rnm) --------- 

6 .  Area l  reduct ion  
[ f i g .  4.91. 

7 .  Area l  reduced PMP 
[ s t e p s  5 X 61. 8.Z. /O.O 10.7 f l Y / ? , d  /.?.Prrl.. ~ / . 7  b. (=) --------- 

8. Incrementa l  PMP 
[ succes s ive  sub t r ac t ion  
i n  s t e p  7 1 .  11, L/ 1,6 0 . 8  0.6 0~~ 0.3 b. (=) ------ 

g',: /.P 0 . 7  0 . 7  ---- 1 15-min. increments 

9. Time sequence of incre- 
menta l  PPP according t o  : 

Hourly increnents  
[ t a b l e  4 .71.  

Four l a r g e s t  15-min. 
increments [ t a b l e  4 . 8 1 .  8 .2  /.Q 017017 in. (m) ---- 



T a b l e  6.3A.--Local-scox PNP c o m p u t a t i o n ,  Colorado  River ,  Graze aasin and 
C a l i i o r a i a  d ra inages .  F o r  d r a i n a g e  a v e r a g e  dent5 PX?. Go td 
t a b l e  6.32 if a r e a l  v a r i a t i o n  i s  r e q u i r e d .  

S t e p s  correspond t o  those  i n  sec. 6.3A. - 
2 2 1. Average 1-hr 1-mi (2.6-Ecm ) PMP f o r  fn. (mm) 

d r a i n a g e  [ f ig .  4.51. 

2.  a. Reduction f o r  e l e v a t i o n .  [No a d j u s t m e n t  
f o r  elevaeions up t o  5 , 0 0 0  feet (1,524 m) : 
5% decrease per  1 , 0 0 0  f ee t  (305 m) above  
5,000 f e e t  (1,524 m) 1. 100 1; 

b. Multiply s t = ?  1 by step 2a.  /I* .r in. (mm) 

3. Average 611-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71. 1. 3 

D u r a t i o n  ( h r )  
1 / 4 1 / 2 3 / 4  1 2 3 4 5 6 

4. Durat ional  v a r i a t i o n  
f o r  6/1-hr r a t i o  of 
s t e p 3  [ t a b l e 4 . 4 ] .  3 89 V 100 /I,$ /'z/ /2</22 130 -- ------ Z 

2 7 
5 .  1 - m i  (2.6-b') PXP f o r  

i n d i c a t e d  durations 
[ s t e p  Zb X s tep  41. 8.f 1'2 lo-? /IJ /3.) /3.? /(($ '4-7 ,J 6 ---- in. (mm) - - - -  

6. Areal reduction 
[ f i g .  4.91. 9q 76 76 7 C  97 7 7  47 9B 78 T --- - - - -  n 

7 .  A r e a l  reduced P?p 
[ s t e p s  5 x 61. 8d 7 . 8  /oJ //.o / 2 . 7 / 3 ~  /#.a /4.$ ,q,7 - - -  - - - -  in. (mm) 

8. Incremental  p?ip . 
[success ive  sub t rac t ion  
i n  s t e p  7 1 .  1r.o 1.7 0.8 dl.( 0.f 0.3 ----- i?. (mm) ' /' * 0 * 7  OsJ  I 15-min. incre=ents - - -  

9. Time sequence of incre-  
mental  PEP according t o  : 

Hourly i n c r a e n t s  
[ t a b l e  4 .71 .  

Four largest 15-min. 
increments [ t a b l e  4.81. 



~ * * * * ~ * ' * ~ * * * * * + 4 ~ * * t * ~ * * ~ * * , * I * * * b * & * & * ~ .  

+ FLOOD HYDROGRAPH PACKAGE IHEC-I) + 

MAY 1991 t 

VERSION 4.0.1E 

RUN DATE 10/14/96 TIME 15:35:20 

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

*******t*t...+'.**tt.tttt**C**tt***ttt* 

+ U.S. ARUY CORPS OF ENGINEER3 + 

' HYDROLOGIC ENGINEERING CENTER ' 
* 609 S E W  STREET 

DAVIS, CALIFORNIA 95616 1 

(9161 551-1748 
1 1 

*~*t*t*.***t**'.lt**tt**.****t********, 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
Xxxxxxx XXXX X XXXXX X 
x X X  X X 

THIS PROGRAM REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HECIDB, AND HEClkW. 

THE DEFINITIONS OF VARIABLES -RTIIIP- AND -RTIOR- H A M  CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RW-CARD WAS CHANGED WITH REVISIOEIS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFICU SUBWGRGEHCE , SINGLE EVENT D W E  CALCULATION, DSS:WRITE STAGE FRhQUENCI, 
DSS:RW TIME SERIES AT DESIRED CALUJLATION INTERVAL LOSS RATE:GREEN AND AHPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
1 ID Fountain Hills ADMP 
2 ID Single Basin node1 Developed for Basin 207 (Dam 6- Aspen Dam) 
3 ID March 25, 1996 FN: 207-PKF.IH1 
4 ID Generation of PHF 
5 IT 5 110 

5207 
BASIN S207 
THE FOLLCWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
1- 3.9 Lca- 2.2 S- 464.7 Kn- .300 LAG- 30.6 
PHOENIX W T A I N  S-GRAPH WAS USED FOR THIS BASIN 

2.15 
The Rainfall Distribution of the PHP OF 14.7 INCHES 

l******'*++**+********k+***+****+*+***.*,. . 
FLOOD HYDROGRAPH PACKAGE IHEC-1) 

MAY 1991 
VERSION 4.0.18 a . 

* RUN DATE 10/14/96 TIME 15:35:20 

*t***tt*.*****+*t*****.*t*t~**tt*,**..t,* 

tt**.~****l***'.tt.,**t~*~*******,*t*t* 

U.S. ARUY CORPS OF ENGINEERS + 

HYDROLOGIC ENGINEERING CENTER 
609 SECUND STREET 

DAVIS, CALIFORNIA 95616 + 
(9161 551-1748 

* 
.t*********t..***.**...******t****t**** 

Fountain Hills AMP 
Single Basin Model Developed for Basin 207 (Dam 6- Aspen Dam) 
March 25, 1996 FN: 207-PHF.IH1 
Generation of PKF 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT 

File: 207-pmf.oh1 

HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 

Appendix E 
HEC-I output file for the PMF Page 1 



ITIME 0000 STARTING TIME 
NQ 110 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 1 0 ENDING DATE 
NDTIME 0905 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.08 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH. ELEVATION 
FLOW 
STORAGE VOLUTE 
SURFACE AREA 
TEMPERATURE 

S W A M  MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

RUNOFF SUHHARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR W I M R (  PERIOD BASIN W I H U ) (  TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

t 6-HOUR 21-HOUR 12-HOUR 

"* NORMAL END OF HEC-1 "' 

File: 207-pmf.ohl 
Appendix E 

HEC-1 output file for the PMF 
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~.t*.**.t*~*t*.*.****+*****t~*+**4******.* 

' 
FLOOD HYDRCGRAPH PACKAGE (HEC-1) + 

NAY 1991 
VERSION 4.0.1E 1 

1 

+ RUN DATE 10/14/96 TIME 15:38:52 

***~*tt.t**t.*****.t+****.**tttt*'tt*,.** 

*+**+*t~t*,*t*~*,t**.***t****.t*****t** 

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

b 609 SECOND STREET * 
DAVIS, CALIFORNIA 95616 b 

(916) 551-1748 , t 

*bt*+.*t+**.b*t+t,**b****t***********+* 

X X X X X M X X X X X X X  X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNW AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -Ma- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBREAK OUTFLOW SUBKERGENCE , SINGLE FJWT DAMAGE CALQILATION, 0SS:WRITE STAGE FREQUENCY, 
0SS:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NSW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

LINE ID.. ..... 1. ...... 2. ...... 3.......4.......5.......6.......7.......8.......9......10 
1 ID Fountain Hills RDHP 
2 ID Single Basin Model Developed for Basin 208 (Dam 11-N.Heights Dam) 
3 ID Harch 25, 1996 FN: 208-PMF.IH1 
4 ID Generation of PMF 
5 IT 5 110 
6 I0 5 
7 IN 15 

8 KK S208 
9 KM BASIN $208 
10 Kn THE FOLLOWING P M T E R S  WERE PROVIDED FOR THIS BASIN 
11 KM L- 3.0 Lca- 1.6 S- 488.9 Kn- .Ole LAG- 14.2 
12 KM PHOENIX NOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
13 BA 2.00 
14 Kn The Rainfall Distribution of the PMP OF 14.7 INCHES 
15 PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8 
16 PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125 
17 PI 0.075 0.075 0.075 0.075 
18 LG .10 .25 4.80 .28 50.48 
19 UI 837. 3038. 4371. 2543. 1714. 1106. 677. 446. 282. 192. 
2 0 UI 91. 91. 91. 0. 0. 0. 0. 0. 0. 0. 
2 1 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
22 ZZ 

~*"***."""+***+*t..+tt...t.~*~t**~***. +****.*********tt*4**t**+.**t********** . 
FLOOD HYDROGRAPH PACKAGE IHEC-1) * ' U.S. ARMY CORPS OF liTGINEERS ' 

+ HAY 1991 HYDROLOGIC ENGINEERING CENTER 
VERSION 4.0.1E 609 SECOND STREET * DAVIS, CALIFORNIA 95616 * 

RUN DATE 10/14/96 TIHE 15:38:52 (916) 551-1748 * 

Fountain Hills ADMP 
Single Basin Model Developed for Basin 208 (Dam 11-N-Heights Dam) 
March 25, 1996 EN: 208-PMF.IH1 
Generation of PHF 

6 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NHIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

File: 208-pmf-oh1 
Appendix E 

HEC-1 output file for the PMF Page 1 



NQ 110 W E R  OF HYDROGRAPH ORDINATES 
NDDATE 1 0 m I N G  DATE 
NDTIME 0905 ENDING TIME 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.08 HOURS 

ENGLISH UNITS 
DRAINAGE ARM SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURPACE AREA ACRSS 
TEMPERATURE DEGREES FAHRENHEIT 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIUE IN HWRS, AREA IN SQUARE MILES 

PEAK TIME OF AVF,RAGE ELOW FOR HAXIhUM PERIOD BASIN MAXIMLRI TIME OF 
OPERATION STATION FLOW P W  ARHA STAGE HAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

'+' NORHAI. END OF HEC-1 "' 

File: 208-pmf.oh1 
Appendix 6 

HEC-1 output file for the PMF 
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.......................................... 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 1 

+ RUN DATE 10/14/96 TIME 15:39:07 + * 
*t*******~*,**t+*********t.*****.*t**+t+* 

t t * t t + * t * , * ' * * ~ l * * * . * * * * . ~ & * * * + * * + * + ~ * t  

1 * 
' U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 1 

DAVIS, CALIFORNIA 95616 
+ (916) 551-1748 
1 * 
f**.**t*******t*+t*******************+* 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXKXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIHP- AM) -RTIOR- HAVE OtANG6D FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DkFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAKBREAK OUTFLOW SUBMERGWCE , SINGLE GVWT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUWCI, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KIN6MATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID.......1.......2.......3.......4e......5.......6.......7.......8.......90.....10 

1 ID Fountain Hills ADMP 
2 ID Single Basin Model Developed for Basin 209 (Dam 7 - SunRidge Dam) 
3 ID March 25, 1996 FN: 209-PMF.IH1 
4 ID Generation of PMF 
5 IT 5 110 
6 I0 5 
7 IN 15 

8 KK 5209 
9 Kn BASIN S209 
10 Kn THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
11 KM L- 3.2Lca- 1.7 S- 582.3 Kn- .019 LAG- 15.9 
12 Kn PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
13 BA 1.60 
14 Kn RAINFALL DEPTH OF 15.00 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
15 PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8 
16 PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15 
17 PI 0.075 0.075 0.075 0.075 
18 LG .13 .28 4.62 .32 41.50 
19 UI 515. 1951. 3289. 2104. 1510. 997. 702. 442. 308. 202. 
20 UI 154. 65. 65. 65. 0. 0. 0. 0. 0. 0. 
21 U I 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
22 zz  

l***t*t****tt***,.**+***+.*I).***.****.***~ bb*t***'ttt*t*t*t*.*************I**tt~* 

FLCOD HYDROGRAPH PACKAGE (HEC-I) ' U.S. AFW CORPS OF ENGINEERS 
MAY 1991 + ' HYDR0IXX;IC ENGINEERING CENTER 

VERSION 4.0.1E 609 SECWD STREET a 

DAVIS, CALIFORNIA 95616 
RUN DATE 10/14/96 TIME 15:39:07 (916) 551-1748 

~ + + + t t * * t + t t * * * + l * + t + + + + t + * b ~ + + + t + t ~ + ~ * + +  + b 6 * * 4 + * * * l + * + l & * t & t + * + t t * + t * 1 1 C * t 1 t + t +  

Fountain Hills MMP 
Single Basin Model Developed for Basin 209 (Dam 7 - SunRidge Dam) 
March 25, 1996 FN: 209-PMF.IH1 
Generation of PMF 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NnIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

File: 209-pmf.ohl 
Appendix E 

HEC-1 output file for the PMF Page 1 



NQ 1 1 0  N W E R  OF HYDROGRAPH ORDINATES 
NDDATE 1 0 m I N G  DATE 
NDTIME 0905 W I N G  TIME 
ICENT 1 9  CENTURY MARK 

COMPUTATION INTER% 0 .08  HOURS 
TOTAL TIME BASE 9 . 0 8  HOURS 

ENGLISH UNITS 
DRAINAGE APAA SQUARE HILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELWATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOUR(B ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

RUNOFF SUKMARY 
FLCM I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR W I M U M  PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ S 2 0 9  2 0 2 3 8 .  2 .33  2 2 6 5 .  1 4 9 8 .  1 4 9 8 .  1 . 6 0  

***  N O W  END O F  HEC-1 "* 

F i l e :  209-pmf  . oh1  
Appendix E 

HEC-1 o u t p u t  f i l e  f o r  the PMF 
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~ * 4 ' * b * b * * * + & b b * * * * b b b + * b b b + + & b b b & * b * b * & ~ *  

FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

* MAY 1 9 9 1  
VERSION 4.0.1E 

RUN DATE 1 0 / 1 4 / 9 6  TIME 15:39:22 + 

* * * * * * * * * * t * * * * * . * * * * . * * b b ~ ~ + * * 4 b I I * * + b b * *  

t.*+*t*l*****..tt*****ttt****+******A+* 

1 

U.S. ARMY CORPS OF ENGINEERS 
' HYDROLOGIC ENGINEERING CENTER 
+ 6 0 9  SECOND STREET 

DAVIS, CALIFORNIA 95616 * 
( 9 1 6 )  551-1748 

b**tb***tt****t*~4**************+*,**t* 

LINE 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXMU( XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 7 3 1 ,  HEClGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HA= CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AE(SKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. THIS I S  THC FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBHERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREPUENCY, 
D S S : R W  TIME SERIES AT DESIRED CAIXXILATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

I D  F o u n t a i n  H i l l s  ADMP 
I D  S i n g l e  B a s i n  Model  D e v e l o p e d  f o r  B a s i n  2 1 0  
I D  March 2 5 ,  1 9 9 6  FN: 210-PMF.IH1 
I D  G e n e r a t i o n  o f  PMF 
I T  5 1 1 0  
I 0  5 
IN 1 5  

KK S 2 1 0  
KH BASIN S210 
KH THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN 
KH L- 1 . 9 L c a ~  .9  S- 3 6 0 . 7  K n s . 0 2 4  LAG- 13.6  
KH PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1 3  BA 1 . 3 8  
1 4  KH R a i n f a l l  D i s t r i b u t i o n  o f  PMP - 15.00 i n c h e s  
1 5  P I  0 .075 0 .075 0 .075 0 . 0 7 5  0.2 0.2 0 .2  
1 6  P I  0.7 0.7 0.4 0.4 0.4 0.4 0 .15  
1 7  P I  0 .075 0.075 0 . 0 7 5  0.075 
1 8  U; .09  .24 5 .61 . 1 9  24.82 
1 9  UI  634. 2291. 3040.  1 7 3 9 .  1122.  723.  433. 
2 0 UI  66. 66. 0. 0. 0. 0. 0. 
2 1  UI  0. 0. 0. 0. 0. 0. 0. 
2 2  zz 

~t********************+b**********+****.*. 

+ 1 

' FUX)D HYDROGRAPH PACKAGE (HEC-1) * 
MAY 1 9 9 1  

VERSION 4.0 .18 

* RUN DATE 1 0 / 1 4 / 9 6  TIME 15:39:22 

t t * * ~ t + * . * t + + * t * * C . I r . t * * . * 1 ) * * * * * * + . t * - L * * *  

F o u n t a i n  H i l l s  ADMP 
S i n g l e  B a s i n  M a l e 1  D e v e l o p e d  f o r  B a s i n  2 1 0  
March 25, 1 9 9 6  
G e n e r a t i o n  o f  PMF 

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

HYDRCGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

+t+~**,,t*f.Cf**lt**+**+**+*t***t***t** 

' U.S. AREPl CORPS OF ENGINEERS ' 
' HYDR0UX;IC ENGINEERING CENTER ' 

6 0 9  SECOMl STREET + 
DAVIS, CALIFORNIA 95616 * 

( 9 1 6 )  551-1748 + 

.*+**+.+******.~..*+*****~**+********** 

F i l e :  210-prnf .oh1 
A p p e n d i x  E 

HEC-1 o u t p u t  f i l e  f o r  t h e  PMF P a g e  1 



NQ 110 MMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIMB 0905 ENDING TIMB 
ICENT 19 CWTURY HARK 

COKPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 9.08 HOURS 

ENGLISH UNITS 
DRAINAGE AFIEA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMF'ERATURE DEGREES FAHRENHEIT 

RUNOFF SUHHARY 
FLCW IN CUBIC FEET PER SECOND 

T I M  IN HOURS, AREA IN SQUARE MILES 

PEAK TIMB OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN HAXIMUM TIME OF 
OPERATION STATION FLOW P6AK AREA STAGE MAX STAGE 

t 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t SZlO 19580. 2.33 1956. 1293. 1293. 1.38 

File: 210-pmf.oh1 
Appendix E 

HEC-1 output file for the PMF 
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APPENDIX F 

Bre-alternative stage versus storage and stage versus discharge relations for Aspen, North 
Heights, SunRidge Canyon and Golden Eagle Park Dams 



TABLE F1 
Storage and Discharge vs Stage for Aspen Dam 

Appendix F: F1 
Page 1 of 1 



- Principal Spillway Discharge + Emergency Spillway 

- Total Discharge -e- Storage Volume 

1805 1810 1815 1820 1825 1830 1835 1840 1845 1850 1855 
Elevation, in feet 

Figure F1 
Rating Curves for Aspen Dam 

Appendix F: F1 
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TABLE F2 
Storage and Discharge vs Stage for North Heights Dam 

Appendix F: F2 
Page 1 of 1 



-m- Principal Spillway Discharge + Emergency Spillway 

- Total Discharge --e-- Storage Volume 

1780 1784 1788 1792 1796 1800 1804 1808 1812 1816 1820 1824 1828 
Elevation, in feet 

Figure F2 
Rating Curves for North Heights Dam 

Appendix F: F2 
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TABLE F3 
Storage and Discharge vs Stage for SunRidge Canyon Dam 

Appendix F: F3 
Page 1 of 1 



--c- Principal Spillway Discharge + Emergency Spillway 

- Total Discharge --e-- Storage Volume 

65000 325 

60000 3 00 

55000 275 

50000 250 F 
45000 225 $ 

V) 
rC 0 
0 40000 200 c 
c .- .- 

35000 
Q) 

175 g 
En 
$ 30000 

=I 
150 

C 
0 > .v, 25000 125 p, 
a CI) 

20000 100 g 
15000 75 6 

10000 50 

5000 2 5 

0 0 
1880 1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 

Elevation, in feet 

Figure F3 
Rating Curves for SunRidge Canyon Dam 

Appendix F: F1 
Page 1 of 1 



TABLE F4 
Storage and Discharge vs Stage for Golden Eagle Park Dam 

Note: NE Corner of High School Cafeteria EL = 171 6.49 
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--a- Principal Spillway Discharge + Emergency Spillway 

- Total Discharge -a- Storage Volume 

1690 1695 1700 1705 1710 1715 1720 1725 1730 
Elevation, in feet 

Figure F4 
Rating Curves for Golden Eagle Park Dam 
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CURRENT DATE: 09-06-1995 
CURRENT TIME: 16:35:08 

FILE DATE: 09-06-1995 
FILE NAME : DAM6 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS ***+********************** 

.. . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 4.0 .......................... 

................................................................................ 
I c l  S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET I u I--------------------------I----------------------------------------------- 1 

1 
I L I INLET OUTLET CULVERT I BARRELS 
I V I ELEV. ELEV. LENGTH 1 SHAPE SPAN R I S E  MANNING INLET I 

i 

I # I ( F T )  (FT)  (FT)  I MATERIAL ( F T )  ( F T )  n TYPE I I--------------------------I----------------------------------------------- 1 
i 

I 1 11808.61 1805.53 163.27 1 1 RCP 4.00 4.00 .012 CONVENTIONAL I 
1 2  1 I I 
1 3 1  I I 
1 4 1  I I 
1 5  1 I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) F I L E :  DAM6 DATE: 09-06-1995 

ELEV ( F T )  TOTAL 1 2 3 4 5 6 ROADWAY I T R  
1808.61 0 0 0 0 0 0 0 0 1 
1811.33 4 0 4 0 0 0 0 0 0 0 1 
1812.89 8 0 8 0 0 0 0 0 0 0 1 
1814.85 12 0 12 0 0 0 0 0 0 0 1 
1817.67 160 160 0 0 0 0 0 0 1 
1821.32 200 200 0 0 0 0 0 0 1 
1825.73 240 240 0 0 0 0 0 0 1 
1831.10 2 8 0 280 0 0 0 0 0 0 1 
1838.25 32 0 32 0 0 0 0 0 0 0 1 
1846.09 360 351 0 0 0 0 0 9 10 
1849.41 400 361 0 0 0 0 0 39 5 
1844.00 343 343 0 0 0 0 0 OVERTOPPING 

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

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  DAM6 DATE: 09-06-1995 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR (FT)  FLOW ( CFS ) ERROR (CFS ) ERROR 
1808.61 0.00 0 0 0.00 
1811.33 0.00 4 0 0 0.00 
1812.89 0.00 8 0 0 0.00 
1814.85 0.00 12 0 0 0.00 
1817.67 0.00 160 0 0.00 
1821.32 0.00 200 0 0.00 
1825.73 0.00 240 0 0.00 
1831.10 0.00 280 0 0.00 
1838.25 0.00 32 0 0 0.00 
1846.09 -0.00 360 0 0.00 
1849.41 -0.01 400 0 0.03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A p p e n d i x  F 
F i l e :  d a m 6 . p r n  HY-8 o u t p u t  f i l e ,  P r i n c i p l e  s p i l l w a y  a t  Dam 6 P a g e  1 



<1> TOLERANCE (FT) = 0.010  <2> TOLERANCE ( % )  = 1 .000  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CURRENT DATE: 09-06-1995 FILE DATE: 09-06-1995 
CURRENT TIME: 16 :35 :08  FILE NAME: DAM6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4  ) RCP 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATE R 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs)  ( i t)  ( f t )  (it) <F4> ( f t )  ( f t )  ( f p s )  ( f t )  ( f p s )  ( f t )  ................................................................................ 

0 1 8 0 8 . 6 1  0 .00  0 .00  0-NF 0 . 0 0  0 . 0 0  0 .00  0.00 0.00 0 .00  
40  1 8 1 1 . 3 3  2 . 7 2  2 .72  1-S2n 1 . 1 7  1 . 8 8  1 2 . 5 3  1 . 2 1  3 . 6 6  0 . 6 5  
80  1812 .89  4 .28  4.28 5-S2n 1 . 6 9  2 . 7 0  1 4 . 6 5  1 . 7 9  4 .80  0.82 

1 2 0  1814 .85  6 . 2 4  6.24 5-S2n 2 .14  3 .28  1 6 . 0 1  2.30 5 .64  0 .97  
1 6 0  1817 .67  9 . 0 6  9 .06  5-S2n 2 . 5 8  3 . 7 0  1 7 . 1 9  2 .78  6 .31  1 . 0 9  
2 0 0  1821 .32  1 2 . 7 1  1 2 . 7 1  5-S2n 3 . 0 8  4 .00  1 8 . 2 6  3 .26  6.90 1 . 2 0  
2 4 0  1825 .73  1 7 . 1 2  13 .28  6-FFn 4 .00  4 .00  1 9 . 1 0  4.00 7.42 1.31 
2 8 0  1831 .10  2 2 . 4 9  17 .74  6-FFn 4 .00  4.00 22 .28  4.00 7 .89  1 . 4 0  
320  1838 .25  29 .64  22 .89  6-FFn 4 .00  4 .00  2 5 . 4 6  4.00 8.30 1 . 4 9  
3 5 1  1846 .08  37 .47  27 .30  6-FFn 4 . 0 0  4 . 0 0  2 7 . 9 1  4.00 8 .69  1 . 5 8  
3 6 1  1 8 4 9 . 4 1  40 .80  28 .87  6-FFn 4 . 0 0  4 . 0 0  28 .72  4 .00  9 . 0 6  1 . 6 6  

................................................................................ 
E l .  i n l e t  face i n v e r t  1 8 0 8 . 6 1  it E l .  o u t l e t  i n v e r t  1805 .53  it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  it 

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

***** SITE DATA * - A * * *  CULVERT INVERT ************** 
INLET STATION (FT) 0 . 0 0  
INLET ELEVATION (FT) 1 8 0 8 . 6 1  
OUTLET STATION (FT) 163 .24  
OUTLET ELEVATION ( FT) 1 8 0 5 . 5 3  
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0 .0189  
CULVERT LENGTH ALONG SLOPE (FT)  1 6 3 . 2 7  

***** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4 .00  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 .012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

A p p e n d i x  F  
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CURRENT DATE: 09-06-1995 
CURRENT TIME: 16:35:08 

FILE DATE: 09-06-1995 
FILE NAME: DAM6 

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

.......................... TAI LWATER .......................... 

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

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 3 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.060 
SLOPE OF CHANNEL (FT/FT) 0.0500 

FILE NAME: DAM6 
FILE DATE: 09-06-1995 

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

1 1000.00 1812.53 
2 1014.00 1806.13 
3 1046.00 1805.53 
4 1060.00 1830.53 

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

FLOW 
(CFS) 
0.00 
40.00 
80.00 
120.00 
160.00 
200.00 
240.00 
280.00 
320.00 
360.00 
400.00 

W.S.E. 
(FT) 

1805.53 
1806.18 
1806.35 
1806.50 
1806.62 
1806.73 
1806.84 
1806.93 
1807.02 
1807.11 
1807.19 

FROUDE 
NUMBER 
0.000 
1.092 
1.168 
1.216 
1.251 
1.279 
1.303 
1.323 
1.340 
1.355 
1.369 

DEPTH 
(FT) 
0.00 
0.65 
0.82 
0.97 
1.09 
1.20 
1.31 
1.40 
1.49 
1.58 
1.66 

VEL. 
(FPS 
0.00 
3.66 
4.80 
5.64 
6.31 
6.90 
7.42 
7.89 
8.30 
8.69 
9.06 

SHEAR 
(PSF) 
0.00 
1.09 
1.64 
2.08 
2.47 
2.82 
3.14 
3.44 
3.72 
3.99 
4.24 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1844.00 
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CURRENT DATE: 09-06-1995 
CURRENT TIME: 16:36:38 

FILE DATE: 09-06-1995 
FILE NAME: DAM7 

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

.. . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 4.0 ********************x*x*** 

I c l  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I u I--------------------------I----------------------------------------------- 1 
i 

I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I # I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I I--------------------------I----------------------------------------------- 1 

i 
I 1 11884.66 1882.47 210.04 1 1 RCP 4.00 4.00 .012 CONVENTIONALI 
1 2 1  I I 
1 3  1 I I 
1 4  1 I I 
1 5 1  I I 
1 6 1  I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: DAM7 DATE: 09-06-1995 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1884.66 0 0 0 0 0 0 0 0 1 
1887.40 4 0 4 0 0 0 0 0 0 0 1 
1888.96 8 0 8 0 0 0 0 0 0 0 1 
1890.92 12 0 120 0 0 0 0 0 0 1 
1893.73 160 160 0 0 0 0 0 0 1 
1897.39 2 0 0 200 0 0 0 0 0 0 1 
1901.80 240 240 0 0 0 0 0 0 1 
1907.16 2 8 0 2 8 0 0 0 0 0 0 0 1 
1914.32 32 0 320 0 0 0 0 0 0 1 
1925.15 3 60 360 0 0 0 0 0 0 1 
1935.71 400 3 8 6 0 0 0 0 0 14 13 
1933.00 3 8 0 380 0 0 0 0 0 OVERTOPPING 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM7 DATE: 09-06-1995 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT ) FLOW ( CFS ) ERROR (CFS) ERROR 
1884.66 0.00 0 0 0.00 
1887.40 0.00 4 0 0 0.00 
1888.96 0.00 8 0 0 0.00 
1890.92 0.00 12 0 0 0.00 
1893.73 0.00 160 0 0.00 
1897.39 0.00 2 0 0 0 0.00 
1901.80 0.00 240 0 0.00 
1907.16 0.00 280 0 0.00 
1914.32 0.00 32 0 0 0.00 
1925.15 0.00 360 0 0.00 
1935.71 -0.00 400 0 0.00 

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

CURRENT DATE: 09-06-1995 FILE DATE: 09-06-1995 
CURRENT TIME: 16:36:38 FILE NAME: DAM7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) RCP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATE R 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (ft) (it) (it) <F4> (ft) (it) (ips) (it) (fps) (it) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 1884.66 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1887.40 2.74 2.74 1-S2n 1.36 1.88 10.61 1.36 4.68 0.65 
80 1888.96 4.30 4.30 5-S2n 2.01 2.70 12.30 2.05 6.01 0.93 
120 1890.92 6.26 6.26 5-S2n 2.60 3.28 13.52 2.66 6.96 1.15 
160 1893.73 9.07 9.07 5-S2n 3.32 3.70 14.24 3.36 7.71 1.34 
200 1897.39 12.73 11.16 6-FFn 4.00 4.00 15.92 4.00 8.31 1.50 
240 1901.80 17.14 15.27 6-FFn 4.00 4.00 19.10 4.00 8.85 1.66 
280 1907.16 22.50 20.14 6-FFn 4.00 4.00 22.28 4.00 9.32 1.80 
320 1914.32 29.66 25.75 6-FFn 4.00 4.00 25.46 4.00 9.76 1.94 
360 1925.15 40.49 32.10 6-FFn 4.00 4.00 28.65 4.00 10.14 2.06 
386 1935.70 51.04 36.67 6-FFn 4.00 4.00 30.73 4.00 10.49 2.18 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 1884.66 it El. outlet invert 1882.47 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

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

*****  SITE DATA *****  CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1884.66 
OUTLET STATION (FT) 210.03 
OUTLET ELEVATION (FT) 1882.47 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0104 
CULVERT LENGTH ALONG SLOPE (FT) 210.04 

*****  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 
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CURRENT DATE: 09-06-1995 
CURRENT TIME: 16:36:38 

FILE DATE: 09-06-1995 
FILE NAME : DAM7 

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAI LWATE R .......................... 

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

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 4 
MANNING N LEFT OVER BANK 0 .065  
MANNING N MAIN CHANNEL 0 .050  
MANNING N RIGHT OVER BAN 0 . 0 6 5  
SLOPE OF CHANNEL (FT/FT) 0.0580 

FILE NAME: DAM7 
FILE DATE: 09-06-1995 

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

1 1000.00  1890 .87  
2  1015 .00  1 8 8 2 . 4 7  
3  1030.00 1882 .67  
4  1035 .00  1884 .67  
5  1067 .00  1897 .27  

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

FLOW 
(CFS 
0 . 0 0  

40 .00  
80 .00  

120 .00  
160 .00  
200 .00  
240 .00  
280 .00  
320 .00  
360 .00  
400.00 

W.S.E. 
(FT) 

1882.47  
1883.12 
1883.40  
1883.62 
1883 .81  
1883.97 
1884.13  
1884.27 
1884 .41  
1884.53  
1884 .65  

FROUDE 
NUMBER 

0.000 
1.131 
1 . 2 0 3  
1 . 2 4 6  
1 .277  
1 . 3 0 1  
1 .320  
1 .337  
1 . 3 5 1  
1 .364  
1 .375  

DEPTH 
(FT 1 
0 .00  
0 . 6 5  
0 . 9 3  
1 . 1 5  
1 . 3 4  
1 . 5 0  
1 . 6 6  
1 . 8 0  
1 . 9 4  
2 . 0 6  
2 . 1 8  

VEL. 
( FPS 1 
0 .00  
4 . 6 8  
6 . 0 1  
6 . 9 6  
7 . 7 1  
8 . 3 1  
8 . 8 5  
9 . 3 2  
9 .76  

10 .14  
1 0 . 4 9  

SHEAR 
(PSF) 
0 . 0 0  
1 . 9 1  
2 . 7 9  
3 . 4 7  
4 .04  
4 .53  
4 .97  
5 . 3 8  
5 . 7 6  
6 .10  
6 .42  

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 . 0 0  
CREST LENGTH (FT) 1 - 0 0  
OVERTOPPING CREST ELEVATION (FT) 1 9 3 3 . 0 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CURRENT DATE: 10-15-1996 
CURRENT TIME: 08:02:59 

FILE DATE: 09-06-1995 
FILE NAME: DAMll 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  F W A  CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 4.1 .......................... 

................................................................................ 
I c I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I u l--------------------------I----------------------------------------------- I 

I 
I L I INLET OUTLET CULVERT 1 BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I # I (FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE I I--------------------------I----------------------------------------------- I 

I 
I 1 11778.97 1776.10 195.54 1 1 RCP 3.00 3.00 -012 CONVENTIONAL 1 
1 2  1 I I 
1 3  1 I I 
1 4 1  I I 
1 5 1  I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: DAM11 DATE: 09-06-1995 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1778.97 0 0 0 0 0 0 0 0 1 
1782.25 4 0 4 0 0 0 0 0 0 0 1 
1786.03 8 0 8 0 0 0 0 0 0 0 1 
1792.40 12 0 120 0 0 0 0 0 0 1 
1802.63 160 160 0 0 0 0 0 0 1 
1825.68 200 198 0 0 0 0 0 2 25 
1830.26 2 4 0 203 0 0 0 0 0 37 7 
1833.34 280 2 05 0 0 0 0 0 75 5 
1835.96 32 0 208 0 0 0 0 0 112 4 
1838.32 360 210 0 0 0 0 0 150 4 
1840.49 400 211 0 0 0 0 0 189 4 
1825.00 197 197 0 0 0 0 0 OVERTOPPING 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM11 DATE: 09-06-1995 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS ) ERROR (CFS ) ERROR 
1778.97 0.00 0 0 0.00 
1782.25 0.00 4 0 0 0.00 
1786.03 0.00 8 0 0 0.00 
1792.40 0.00 12 0 0 0.00 
1802.63 0.00 16 0 0 0.00 
1825.68 -0.01 2 0 0 0 0.03 
1830.26 -0.00 240 0 0.00 
1833.34 -0.00 280 0 0.01 
1835.96 -0.00 32 0 0 0.03 
1838.32 -0.00 3 6 0 0 0.02 
1840.49 -0.00 400 0 0.01 

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

Appendix F 
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<1>  TOLERANCE (FT) = 0.010  <2> TOLERANCE ( % )  = 1 .000  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CURRENT DATE: 10-15-1996 FILE DATE: 09-06-1995 
CURRENT TIME: 08:02:59 FILE NAME: DAM11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 3 BY 3 ) RCP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

0  1778 .97  0 .00  0 .00  0-NF 0 .00  0 . 0 0  0 .00  0.00 0.00 0 .00  
40 1782 .25  3 . 2 8  3 .28  5-S2n 1 . 4 2  2 . 0 6  1 2 . 1 5  1 . 4 2  4 .68  0 . 6 7  
80  1 7 8 6 . 0 3  7 . 0 6  7 .06  5-S2n 2 . 2 6  2 . 8 1  1 4 . 0 4  2 . 2 6  6 . 1 3  0 . 8 9  

1 2 0  1 7 9 2 . 4 0  1 3 . 4 3  1 2 . 2 1  6-FFn 3 . 0 0  3 . 0 0  1 6 . 9 8  3.00 7 .18  1 . 0 7  
1 6 0  1802 .63  23 .66  21.60 6-FFn 3 . 0 0  3 . 0 0  2 2 . 6 4  3 .00  8 .02  1 . 2 3  
1 9 8  1825 .68  46 .71  33.07 6-FFn 3 . 0 0  3 . 0 0  28 .04  3 .00  8 .75  1 . 3 7  
2 0 3  1 8 3 0 . 2 5  51 .28  34 .58  6-FFn 3 . 0 0  3 . 0 0  28 .68  3 .00  9 .38  1 . 5 0  
2 0 5  1 8 3 3 . 3 3  54 .36  35 .53  6-FFn 3 . 0 0  3 .00  2 9 . 0 7  3 .00  9 .96  1 .62  
208  1835 .95  56 .98  36.29 6-FFn 3 . 0 0  3 . 0 0  29 .38  3 .00  10 .48  1 .73  
210  1 8 3 8 . 3 1  59 .34  36 .95  6-FFn 3 . 0 0  3 . 0 0  29 .64  3 .00  1 0 . 9 6  1 . 8 3  
2 1 1  1 8 4 0 . 4 9  61 .52  37 .53  6-FFn 3 . 0 0  3 . 0 0  2 9 . 8 8  3.00 1 1 . 4 1  1 . 9 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E l .  i n l e t  f a c e  i n v e r t  1 7 7 8 . 9 7  it E l .  o u t l e t  i n v e r t  1776 .10  it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest  0 .00  f t  

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

***** SITE DATA ***** CULVERT INVERT ' A * * * * * * * * * * * * *  

INLET STATION (FT) 0 . 0 0  
INLET ELEVATION ( FT) 1778 .97  
OUTLET STATION (FT) 1 9 5 . 5 2  
OUTLET ELEVATION ( FT) 1776 .10  
NUMBER OF BARRELS 1 
SLOPE (v-FT/H-FT) 0 . 0147  
CULVERT LENGTH ALONG SLOPE (FT)  1 9 5 . 5 4  

*****  CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

. . . . . . . . . . . . . . . . . . . . . . . .  
CIRCULAR 

3 .00  FT 
CONCRETE 
0 .012  
CONVENTIONAL 
SQUARE EDGE WITH HEADWALL 
NONE 

CURRENT DATE: 10-15-1996 
CURRENT TIME: 08 :02 :59  

FILE DATE: 09-06-1995 
FILE NAME: DAM11 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAI LWATE R  . . . . . . . . . . . . . . . . . . . . . . . . . .  

A p p e n d i x  F  
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***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 3 
MANNING N LEFT OVER BANK 0.055 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.055 
SLOPE OF CHANNEL (FT/FT) 0.0580 

FILE NAME: DAM11 
FILE DATE: 09-07-1995 

CROSS-SECTION X Y 
COORD. NO. (FT) O?T) 

1 1000.00 1781.47 
2 1013.59 1776.10 
3 1032.15 1776.53 
4 1059.28 1794.40 

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

FLOW 
(CFS 
0.00 
40.00 
80.00 
120.00 
160.00 
200.00 
240.00 
280.00 
320.00 
360.00 
400.00 

W.S.E. 
(FT) 

1776.10 
1776.77 
1776.99 
1777.17 
1777.33 
1777.47 
1777.60 
1777.72 
1777.83 
1777.93 
1778.04 

FROUDE 
NUMBER 
0.000 
1.228 
1.313 
1.366 
1.404 
1.435 
1.460 
1.482 
1.501 
1.518 
1.534 

DEPTH 
(FT) 
0.00 
0.67 
0.89 
1.07 
1.23 
1.37 
1.50 
1.62 

VEL. 
( FPS 
0.00 
4.68 
6.13 
7.18 
8.02 
8.75 
9.38 
9.96 
10.48 
10.96 
11.41 

SHEAR 
(PSF) 
0.00 
1.63 
2.45 
3.11 
3.67 
4.18 
4.64 
5.07 
5.47 
5.86 
6.22 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1825.00 
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<1> TOLERANCE (FT) = 0.010  <2> TOLERANCE ( % )  = 1 .000  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CURRENT DATE: 03-07-1996 FILE DATE: 09-06-1995 
CURRENT TIME: 09:09:27 FILE NAME: DAM4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 6  BY 6  ) RCP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWAT E  R  
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c i s )  (it) (it) ( i t )  <F4> ( f t )  ( i t )  ( i p s )  ( f t )  ( f p s )  ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0  1 6 9 4 . 5 1  0 .00  0 .00  0-NF 0 . 0 0  0 .00  0 .00  0.00 0 .00  0 .00  
69  1 6 9 7 . 5 7  3 . 0 6  3 .06  1-S2n 1 . 4 8  2 . 2 1  1 1 . 3 3  1 . 6 0  3 . 9 6  1 . 1 9  

1 2 1  1 6 9 8 . 8 5  4.34 4 .34  1-S2n 1 . 9 8  2 . 9 6  1 2 . 7 5  2 . 2 1  4.90 1 . 5 7  
1 7 2  1 6 9 9 . 9 2  5 . 4 1  5 . 4 1  1-S2n 2 . 4 2  3 . 5 7  1 3 . 8 1  2 . 7 2  5 . 5 3  1 . 8 7  
226  1 7 0 1 . 0 7  6 .56  6 .56  5-S2n 2 . 8 1  4 . 1 1  1 4 . 7 5  3 . 2 0  6 .01  2 .12  
282  1702 .46  7 . 9 5  7 .95  5-S2n 3 . 2 1  4 .58  1 5 . 6 5  3 .66  6.40 2 . 3 3  
339  1704 .17  9 .66  9 .66  5-S2n 3 .60  4 . 9 7  1 6 . 5 3  4 .09  6.74 2 .52  
395  1706 .20  11 .69  11 .69  5-S2n 4.00 5 . 2 9  1 7 . 3 9  4 . 5 1  7.03 2 .69  
452 1 7 0 8 . 6 2  1 4 . 1 1  1 4 . 1 1  5-S2n 4 . 4 5  5 . 6 1  18 .42  4.87 7 .29  2 . 8 5  
509  1711 .36  1 6 . 8 5  1 6 . 8 5  5-S2n 5 . 0 1  5 . 9 3  1 9 . 6 9  5 . 1 7  7 .54  3 . 0 1  
5 6 6  1 7 1 4 . 4 0  1 9 . 8 9  1 5 . 6 5  6-FFn 6 . 0 0  6 . 0 0  2 0 . 0 0  6 .00  7 . 7 5  3 . 1 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  it E l .  o u t l e t  i n v e r t  1693 .24  it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  it E l .  i n l e t  crest 0 .00  it 

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

***** SITE DATA *****  CULVERT INVERT ************** 
INLET STATION (FT) 0 .00  
INLET ELEVATION ( FT) 1 6 9 4 . 5 1  
OUTLET STATION (FT) 1 0 5 . 5 3  
OUTLET ELEVATION ( FT ) 1 6 9 3 . 2 4  
NUMBER OF BARRELS 1 
SLOPE (v-FT/H-FT) 0 .0120  
CULVERT LENGTH ALONG SLOPE (FT)  1 0 5 . 5 4  

***'I?* CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 6 .00  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 .012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 03-07-1996 FILE DATE: 09-06-1995 
CURRENT TIME: 09:09:27 FILE NAME: DAM4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT # 2  - 1 ( 4 .75  BY 3.166667 ) CMPA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A p p e n d i x  F  
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DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATE R 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( i t)  ( f t )  ( f t )  <F4> ( f t )  ( f t )  (fp.5) ( f t )  ( f p s )  ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 1696 .56  0.00 0 .00  0-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 .00  0 .00  -1 .86  
1 0  1697 .58  1 . 0 2  1 . 0 2  1-S2n 0 . 4 3  0 .67  7 . 3 3  0 .43  3 .96  -0.67 
3 9  1 6 9 8 . 8 5  2 .29  2 . 2 9  1-S2n 0 .92  1 . 4 4  1 0 . 3 6  0 .97  4.90 -0.29 
69  1 6 9 9 . 9 3  3 .37  3 .37  5-S2n 1 . 2 8  1 . 9 9  1 1 . 9 5  1 . 3 8  5 .53  0 . 0 1  
94  1701 .07  4 . 5 1  4 . 5 1  5-S2n 1 . 5 7  2 . 3 7  1 2 . 9 5  1 . 7 2  6 . 0 1  0 .26  

1 1 8  1 7 0 2 . 4 6  5 . 9 0  5 .90  5-S2n 1 . 8 5  2 . 6 4  1 3 . 7 8  2 . 0 3  6 .40  0 .47  
1 4 1  170 4 .17  7 . 6 1  7 . 6 1  5-S2n 2 . 1 5  2 . 8 6  1 4 . 5 2  2.34 6 .74  0 .66  
1 6 5  1706 .19  9 . 6 3  9 .63  5-S2n 2 . 5 1  3 . 0 8  1 5 . 3 4  2 . 6 5  7 . 0 3  0 . 8 3  
1 8 8  1 7 0 8 . 6 1  12 .05  9.80 6-FFn 3 . 1 7  3 .17  1 5 . 8 8  3 .17  7.29 0 .99  
2 1 1  1711 .36  14 .80  1 1 . 9 3  6-FFn 3 . 1 7  3 . 1 7  1 7 . 8 4  3 .17  7 .54  1 . 1 5  
234  1714 .40  1 7 . 8 4  14 .28  6-FFn 3 . 1 7  3 .17  1 9 . 8 0  3 . 1 7  7 .75  1 . 2 9  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E l .  i n l e t  f a c e  i n v e r t  1 6 9 6 . 5 6  f t  E l .  o u t l e t  i n v e r t  1695 .10  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  f t  

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0 . 0 0  
INLET ELEVATION (FT) 1 6 9 6 . 5 6  
OUTLET STATION (FT) 1 0 5 . 5 3  
OUTLET ELEVATION (FT) 1 6 9 5 . 1 0  
NUMBER OF BARRELS 1 
SLOPE (v-FT/H-FT) 0 .0138  
CULVERT LENGTH ALONG SLOPE (FT)  1 0 5 . 5 4  

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
PIPE ARCH 

4 .75  FT 
3 .17  FT 

STEEL OR ALUMINUM 
0.012 
CONVENTIONAL 
HEADWALL 
NONE 

CURRENT DATE: 03-07-1996 
CURRENT TIME: 09 :09 :27  

FILE DATE: 09-06-1995 
FILE NAME: DAM4 

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAI LWATE R . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 6  
RIGHT CHANNEL BOUNDARY 11 
MANNING N LEFT OVER BANK 0 .055  
MANNING N MAIN CHANNEL 0 . 0 4 5  
MANNING N RIGHT OVER BAN 0 . 0 2 5  

FILE NAME: DAM4 
FILE DATE: 09-06-1995 

A p p e n d i x  F  
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SLOPE OF CHANNEL (FT/FT) 0.0240 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

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

FLOW 
(CFS) 
0.00 
80.00 
160.00 
240.00 
320.00 
400.00 
480.00 
560.00 
640.00 
720.00 
800.00 

W.S.E. 
(FT) 

1693.24 
1694.43 
1694.81 
1695.11 
1695.36 
1695.57 
1695.76 
1695.93 
1696.09 
1696.25 
1696.39 

FROUDE 
NUMBER 
0.000 
0.843 
0.889 
0.916 
0.935 
0.950 
0.962 
0.972 
0.981 
0.989 
0.996 

DEPTH 
(FT) 
0.00 
1.19 
1.57 
1.87 
2.12 
2.33 
2.52 
2.69 
2.85 
3.01 
3.15 

VEL. 
(FPS 
0.00 
3.96 
4.90 
5.53 
6.01 
6.40 
6.74 
7.03 
7.29 
7.54 
7.75 

SHEAR 
(PSF) 
0.00 
1.02 
1.40 
1.68 
1.91 
2.10 
2.26 
2.41 
2.55 
2.68 
2.79 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1728.00 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: Ftn Hills ADMP 
ENGINEER: wso 
DATE: 10/15/1996 
TIME: 8:45.47 

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

STARTING WSEL: 1835.00 
MAXIMUM WSEL: 1850.00 
STEP SIZE: 0.50 
BREADTH OF WEIR: 133.00 

INPUT ELEVATION/STATION TABLE. 
PROJECT: Ftn Hills ADMP 
DATE: 10/15/1996 
TIME: 8:45.47 

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

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

ELEVATION --------- 
1840.90 
1836.30 
1835.60 
1835.40 
1843.90 
1843.70 
1843.40 
1843.60 
1843.40 
1843.30 
1843.40 
1843.40 
1843.40 
1843.20 
1843.20 
1843.50 
1860.40 

STAT I ON ------- 
1000.00 
1010.30 
1151.00 
1264.50 
1283.90 
1323.40 
1424.50 
1524.50 
1626.30 
1723.90 
1730.80 
1820.30 
1917.80 
1981.80 
2017.80 
2117.90 
2187.90 
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WEIR COEFFICIENT TABLE 
PROJECT: Ftn Hills ADMP 
DATE: 10/15/1996 
TIME: 8: 45.47 

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

REFERENCE: COE CHART - UPPER CURVE 

POINT 
----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 

HEAD ---- 
0.00 
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.00 
14.50 
15.00 

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

2.5000 
2.5125 
2.5251 
2.5376 
2.5501 
2.5627 
2.5752 
2.5877 
2.6003 
2.6128 
2.6253 
2.6378 
2.6504 
2.6629 
2.6754 
2.6880 
2.7005 
2.7130 
2.7256 
2.7381 
2.7506 
2.7632 
2.7757 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Ftn Hills ADMP 
DATE: 10/15/1996 
TIME: 8: 45.47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

0.00 
1-80 

122.35 
441.59 
925.56 
1530.93 
2241.16 
3046.83 
3941.76 
4921.60 
5983.15 
7124.00 
8342 -30 
9636.25 
11003.52 
12442.62 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I File: dam6.owr 

I 

ELEVATION 
- - - - - - - - - 
1835 .OO 
1835.50 
1836.00 
1836.50 
1837.00 
1837.50 
1838.00 
1838.50 
1839.00 
1839.50 
1840.00 
1840.50 
1841.00 
1841.50 
1842.00 
1842 -50 
1843.00 
1843.50 
1844.00 
1844.50 
1845.00 
1845.50 
1846.00 
1846.50 
1847.00 
1847.50 
1848.00 
1848.50 
1849.00 
1849.50 
1850.00 

Appendix F 
Uneven weir outpu t  file, Emergency spillway at Dam 6 Page 3 



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

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

PROJECT: Ftn Hills ADMP 
ENGINEER: wso 
DATE: 1 0 / 1 5 / 1 9 9 6  
TIME: 8:59.50 

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

STARTING WSEL : 1925.00 
MAXIMUM WSEL: 1939.00 
STEP SIZE: 0.50 
BREADTH OF WEIR: 100.00 

INPUT ELEVATION/STATION TABLE. 
PROJECT: Ftn Hills ADMP 
DATE: 1 0 / 1 5 / 1 9 9 6  
TIME: 8 :59 .50  

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

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  

ELEVATION --------- 
1935 .40  
1926.40 
1924.80 
1925 .60  
1933.40 
1933 .40  
1932.60 
1932 .60  
1932 .70  
1932 .70  
1932.60 
1933.00 
1961.00 

STATION ------- 
1000.00 
1050.50 
1165.00 
1279.50 
1302  - 2 0  
1355.90 
1407.00 
1431.60 
1504.00 
1606.10 
1706.50 
1806.24 
1902.00 
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WEIR COEFFICIENT TABLE 
PROJECT: Ftn Hills ADMP 
DATE: 10/15/1996 
TIME: 8:59.50 

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

REFERENCE: COE CHART - UPPER CURVE 
POINT ----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
2 4 
25 
2 6 
2 7 
2 8 
2 9 

HEAD ---- 
0.00 
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.00 

COEFFICIENT ----------- 
2.5000 

Appendix F 
File: dam7.owr Uneven weir output file, Emergency spillway at Dam 7 

I 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
E 
1 
1 
1 
1 

Page 2 1 
B 



............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Ftn Hills ADMP 
DATE: 10/15/1996 
TIME: 8:59.50 

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

ELEVATION --------- 
1925.00 
1925.50 
1926.00 
1926.50 
1927.00 
1927.50 
1928.00 
1928.50 
1929.00 
1929.50 
1930.00 
1930.50 
1931.00 
1931.50 
1932.00 
1932.50 
1933.00 
1933.50 
1934.00 
1934.50 
1935.00 
1935.50 
1936.00 
1936.50 
1937.00 
1937.50 
1938.00 
1938.50 
1939.00 

DISCHARGE (CFS) --------------- 
3.84 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Appendix F 

I File: dam7.owr Uneven weir output file, Emergency spillway at Dam 7 Page 3 



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

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

PROJECT: Ftn Hills ADMP 
ENGINEER: wso 
DATE: 10/14/1996 
TIME: 15:50. 5 

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

STARTING WSEL : 1810.50 
MAXIMUM WS EL : 1825.00 
STEP SIZE: 0.50 
BREADTH OF WEIR: 147.00 

INPUT ELEVATION/STATION TABLE. 
PROJECT: Ftn Hills ADMP 
DATE: 10/14/1996 
TIME: 15:50. 5 

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

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

ELEVATION --------- 
1830.60 
1811.60 
1811.20 
1810.80 
1818.40 
1818.70 
1818.90 
1819.20 
1819.20 
1819.20 
1819.00 
1818.90 
1818.80 
1819.00 
1847.50 

STAT I ON ------- 
1000.00 
1022.00 
1143.00 
1268 .OO 
1294.00 
1345.00 
1442.00 
1541.00 
1635.00 
1732.00 
1826.00 
1923.00 
2019.00 
2116.00 
2229.40 

I 
I 
I 
I 
! 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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WEIR COEFFICIENT TABLE 
PROJECT: Ftn Hills ADMP 
DATE: 10/14/1996 
TIME: 15:50. 5 

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

REFERENCE: COE CHART - UPPER CURVE 

POINT HEAD COEFFICIENT ----- ---- ----------- 
1 0.00 2 .SO00 
2 0.50 2.5113 
3 1.00 2.5227 

Appendix F 
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UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Ftn Hills ADMP 
DATE: 10/14/1996 
TIME: 15:50. 5 

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

ELEVATION --------- 
1810.50 
1811.00 
1811.50 
1812.00 
1812 .50 
1813.00 
1813.50 
1814.00 
1814.50 
1815.00 
1815.50 
1816.00 
1816.50 
1817.00 
1817.50 
1818.00 
1818 .50 
1819.00 
1819.50 
1820.00 
1820.50 
1821.00 
1821.50 

DISCHARGE (CFS) --------------- 
0.00 
5.65 

129.56 
465.79 
951.04 
1550.89 
2250.77 
3042.02 
3918.86 
4877.16 
5913.87 
7026.64 
8213.67 
9473.51 
10805.04 
12207.37 
13680.54 
15311.01 
17650.08 
20683.59 
24195.89 
28114.53 
32399.53 
37024 -78 
41971.66 
47226.24 
52777.62 
58617.16 
64737.77 
71133.61 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: Ftn Hills ADMP 
ENGINEER: wso 
DATE: 1 0 / 1 5 / 1 9 9 6  
TIME: 9:13.59 

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

STARTING WSEL: 1714  .50 
MAXIMUM WSEL: 1730.00 
STEP SIZE: 0.50 
BREADTH OF WEIR: 25.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INPUT ELEVATION/STATION TABLE. 
PROJECT: Ftn Hills ADMP 
DATE: 1 0 / 1 5 / 1 9 9 6  
TIME: 9:13.59 

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

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

ELEVATION --------- 
1737 .99  
1722.85 

STATION ------- 
1000.00 
1059.00 
1084.00 
1192.00 
1283.00 
1382 .50 
1482.20 
1581.00 
1680.00 
1784.00 
1805.60 
1944.90 
1945.00 
1994.10 
1994.20 
2024.80 
2024.90 
2084.30 
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WEIR COEFFICIENT TABLE 
PROJECT: Ftn Hills ADMP 
DATE: 10/15/1996 
TIME: 9: 13.59 

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

REFERENCE: COE CHART - UPPER CURVE 
POINT ----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

HEAD ---- 
0.00 
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.00 
14.50 
15.00 
15.50 

COEFFICIENT ----------- 
2.5000 
2.5667 
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APPENDIX G 

Channel routing reach data and cross section plots 



Table GI 
Reach route physical data, existing condition 

Reach Route 
Concentration Points Length Elevation (feet) Slope 

TOP Bottom Cross Section Source Feet Miles Top Bottom (ftlft) 
(1 1 121 (3) 14) 15) 16) (7) (8) 
560 599 Fountain Hills FPD North Study 31 27 0.5922 1807.2 1722.0 0.0272 
578 599 Fountain Hills FPD North Study 3762 0.71 25 1777.1 171 6.0 0.01 62 
684 599 Fountain Hills FPD North Study 6526 1.2360 1883.5 171 6.0 0.0257 



Table G2 

Summary of the normal depth reach route hydraulic data for the 100-year, 6-hour storm 

Reach Manning's Equation Computed Using HEC-1 Summary Data NSTEPS 
Routing Average Channel Flow Flow Top Flow Froude Average Wave Velocity Range Travel from HEC-1 
Reach Slope Length n Q Base Width Area Width Depth Number Velocity Celerity in fps Time NSTEPS Input 

in f t l f t  in feet value in cfs in feet in sf in feet in feet in fps in fps Min. Max. in hours Computed File 
(1 1 (21 (31 141 (51 (6) (71 (81 (91 (101 (111 (121 (131 (14) (151 (1 61 (1 71 

560599 0.027 3127 0.026 295 35.5 44.9 67.0 0.9 1.56 7.3 10.4 3.1 15.7 0.0833 1 1 
578599 0.016 3762 0.047 11 13 21.6 172.6 86.6 3.7 0.83 6.6 12.5 3.8 18.9 0.0833 1 1 
584599 0.026 6526 0.050 864 50.7 140.8 86.8 2.4 0.89 6.4 10.9 4.3 16.4 0.1667 2 2 
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Table G3 

Summary of the normal depth reach route hydraulic data for the 1 00-year, 24-hour storm 

Reach Manning's Equation Computed Using HEC-1 Summary Data NSTEPS 
Routing Average Channel Flow Flow Top Flow Froude Average Wave Velocity Range Travel from HEC-1 
Reach Slope Length n Q Base Width Area Width Depth Number Velocity Celerity in fps Time NSTEPS Input 

in f t l f t  in feet value in cfs in feet in sf in feet in feet in fps in fps Min. Max. in hours Computed File 
(1 1 (2) (3) (4) (5) (6) (7) (81 (9) (10) (11) 1121 (13) (141 (15) (1 6 )  (1 7) 

560599 0.027 3127 0.026 284 35.5 44.3 66.9 0.9 1.56 7.2 10.4 3.1 15.7 0.0833 1 1 
578599 0.016 3762 0.047 499 21.6 101.0 79.0 2.9 0.81 5.2 4.2 1.9 4.7 0.2500 3 3 
584599 0.026 6526 0.050 396 50.7 84.5 74.1 1.7 0.82 5.0 7.3 3.3 8.2 0.2500 3 3 
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Table G4 

Summary of the normal depth reach route hydraulic data for the PMF 

Reach Manning's Equation Computed Using HEC-1 Summary Data NSTEPS 
Routing Average Channel Flow Flow Top Flow Froude Average Wave Velocity Range Travel from HEC-1 

I Reach Slope Length n Q Base Width Area Width Depth Number Velocity Celerity in fps Time NSTEPS Input 
in ftlft in feet value in cfs in feet in sf in feet in feet in fps in fps Min. Max. in hours Computed File I 
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ELEVATION 

9900 

9925- 

9950-- 

9975- 

1 lOOO*- 

10025- 

10050-- 

10075- 

10100 

SECTION : 578599 

1740 1744 1748 1752 17 5 6 
I 
I 

I 

I 
I 

I 
I 

I 

- 
.? 

I 
I 

0 I 
I 
I 

- 

1 
Y 
I 
I - 
I 
I 
I 
I 
I i ; -  I 

I 
1 - 
I 

t 
I 
I - 

- 

I I I I 
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ELEVATION 

9850- 

9900-- 

9950-- 

10000-- 

1 10050-- 

10100-- 

10150-- 

10200-- 

10250 

SECTION : 584599 

1780 1784 1788 1792 1796 
I 

I 
1 

I 
1 

I 
I 

I 

- 

- 

I 
I 
I - 

I 
I - 

I 
I 

- 
I 

- 

- 

I I I I 

1800 



APPENDIX H 

GEPD Inflow Hydrograph HEC-1 models, comparison plots, and output printouts 



~*r+****r**r,r&*~+*,*..*..*.,*~~*.~*.*~~.. 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
UAY 1991 

VERSION 4.0. lE 

+ RUN DATE 10/14/96 TIME 10:23:03 

******~.+****l***.**t*****t***+t**tt**+** 

X  X  X X X X X X X  X X X X X  X  
X  X X  X  X  X X  
X  X X  X  X  
M X X X X X  X X X X  X  X X X X X  X  
X  X X  X  X  
X  X X  X  X  X  
X  X  X X X X X X X  xxxxx X U  

tt*****l*.*tl.*.**.*'t***t****t.**t**** 

U.S. ARMY CORPS OF ENGINEERS 
HYDROIMjIC ENGINEERING CENTER 

609 SECOND STREET * 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 
+ 

+****,**.,*.*.*,+****.**,*****+**,*+,** 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73). HECIGS, HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIWP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON PH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SLTBHERGENCE , SINGLE EVENT DAHAGE CALCULATION, DSS:WRITE STAGE F R W W C Y ,  
DSS:RGAD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS PATE:GREEN AND AHPT INFILTRATION 
KIN6MATIC WAVE: N W  FINITE DIFFERENCE AZGORITHM 

LINE 

HEC-1 INPUT PAGE 1 

ID.......1.......2.......3 ....... 4.......5.......6.......7.......8.... ... 9......10 
ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model File: GEPD-6. IH1 
ID 100-Year, 6-Hour Storm, S-Hydrograph Date: 03/26/96 CCC 
ID This is with areal reduction 
ID Multiple Basin Model for Inflar to Golden Eagle Park Dam and Major Basin 
ID 207, 208 and 209 Hydrographs 

IT 5 200 
I0 5 
IN 15 
+DIAGRAN 

JD 3.30 0.01 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.071 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
JD 3.28 0.50 
JD 3.23 2.80 
PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076 
PC 0.087 0.100 0.120 0.163 0.252 0.451 0.691 0.837 0.900 0.938 
PC 0.950 0.963 0.975 0.988 1.000 
JD 3.04 16.0 
PC 0.000 0.015 0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119 
PC 0.135 0.152 0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912 
PC 0.946 0.960 0.973 0.987 1.000 
* 

KK C560I 
IEH BASIN SZO7 (Inflow to Dam 6 - Aspen Dam) 
Kt4 THE FOLUUJING PARAMETERS WEFS PROVIDED FOR THIS BASIN 
131 h 3.9 Lea= 2.2 S= 464.7 Kn-.038 LAG- 38.3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 2.15 

KK C5600 
131 Reservoir route at C560 (Dam 6 ) .  
RS 1 ELEV 1808.8 
SV 0.00 1.71 14.81 34.65 60.43 93.47 135.64 183.00 186.00 191.44 
SV 197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 254.00 
SE 1808.6 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 1836.0 
SE 1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 1839.4 
SQ 0 57 136 181 224 257 285 303 319 440 
SQ 691 1055 1500 2018 2600 3243 3944 4315 4699 5097 
RL 0.40 

File: GEPD-6.OH1 
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110 KM PHOENIX MOUNTAIN 3-GRAPH WAS USED FOR THIS BASIN 
111 BA 1.38 

116 KK C5991 
117 KM Inflow Hydrograph for Dam 4 (Golden Eagle Park) 
118 KM Hydrograph conbine R560 + R578 + R584 + C210 at C599I 
119 HC 4 
120 zz 

1 
SCHEMATIC DIAGRAM OF S T R W  NETWORK 

INPUT 
LINE (V) ROUTING (--- >) DIVERSION OR PUMP FLOW 

NO. ( . CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

( "* )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
~+~* * , *+ .~+~* * * * * * . * * * * * * * * * * * ,& . *~ . , , * * * *  

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.16 1 

RUN DATE 10/14/96 TIME 10:23:03 

t * l * * t t . & t . * * * * * * * * , * * * * * . . * . * * i l i l t t , , t t , ,  

t*tt****t*ll**.***t*tt***t*****,******t 

' U.S. APJ4Y CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER 

609 SECMm STREET 
DAVIS, CALIFORNIA 95616 t 

(9163 551-1748 b 

~*~t***tt*.t*l*.***~.t**t****t**t*t+*.t 

File: GEPD-6.OH1 

FOUNTAIN HILLS ADMP - Project No. 63 
Future Condition Model File: GEPD-6.IH1 
100-Year, 6-Hour Storm, S-Hydrograph Date: 03/26/96 CCC 
This is with areal reduction 
Multiple Basin Model for Inflow to Golden Eagle Park Dam and Major Bdsin 

207, 208 and 209 Hydrographs 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGPAPH PLOT SCALE 

HYDROGPAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
I DATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
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TOTALTIHE BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SGUARE HILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW WBIC FEET PER SECOND 
STORAGE VOIJJME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

10 JD INDEX STORM NO. 1 
STRM 3.30 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

11 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

14 JD INDEX STORM NO. 2 
STRM 3.28 PRECIPITATION DEPTH 
TRDA 0.50 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

15 JD INDEX STORM NO. 3 
STRM 3.23 
TRDA 2.80 

16 PI PRECIPITATION PATTEW 
0.00 0.00 
0.00 0.00 
0.00 3.00 
0.00 0.00 
0.03 0.03 
0.05 0.02 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

INDEX STORM NO. 4 
STRn 3.04 PRECIPITATION DEPTH 
TRDA 16.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 0.00 0.00 0.00 0.00 0.00 
0.01 0.0 0.00 0.01 0.00 0.00 0.00 
0.00 0.00 0.01 0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 
0.03 0.03 0.06 0.06 0.06 0.07 0.07 
0.04 0.02 0.02 0.02 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

1 
RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

t 6-HOUR 24-HOUR 72-HOUR 

BASIN W I M U M  TIME 08 
AREA STAGE 13RX STAGE 

ROUTED TO 
+ C5600 295. 5.75 274. 166. 166. 2.15 

ROUTED TO 
+ 560599 295. 5.83 274. 166. 166. 2.15 

HYDROGRAPH AT 
+ C57EI 3200. 4.08 515. 187. 187. 2.15 

ROUTED TO 
+ C5780 1165. 4.67 393. 187. 187. 2.15 

File: GEPD-6.0H1 
Appendix H 
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ROUTED TO 
518599 1061. 4.75 

HYDROGRAPH AT 
C584I 2567. 4.17 

ROUTED TO 
C5840 916. 4.67 

ROUTED TO 
584599 812. 4.83 

4 COMBINED AT 
C599I 2438. 4.17 

+ + *  NORMAL END OF HEC-I '" 

File: GEPD-6.0Hl 
Appendix H 
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~*+***.,.***.*******.~**+****,**.*'****.*. 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

MAY 1991 
VERSION 4.0.16 

+ RUN DATE 10/14/96 TIME 10:22:47 

*+*t*****tt***t+******+**~**~t**.tt*t*..* 

t****+.t*,t,**+***.+*.**+**********"+b* 

U.S. ARm CORPS OF ENGINEERS ' 
' HYDROLOGIC ENGINEERING CENTER + 

609 SECOND STREET 
DAVIS, CALIFOPNIA 95616 

(916) 551-1748 * 
* 

****t*.ttt*ttt*'*tt..t*****.t******t*** 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PRWIOUS VERSIONS OF HEC-I KNOWN AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HA- CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON W-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAH77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, 0SS:WRITE STAGE FREGUENCI, 
0SS:REAO TIME SERIES AT DESIRSD CALCULATION INTERVAL LOSS RATE:GREEN AN0 AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE AIGORITHM 

HEC-I INPUT PAGE I 

LINE 

File: GEPD-24.OH1 

ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model File: GEPD-24.IH1 
ID 100-Year.24-Hour Storm, S-Hydrograph Date: 03/26/96 CCC 
ID Time Increment is 30 minutes 
ID Multiple Basin Model for Inflow to Golden Eagle Park Dam and Major Basin 
ID 207, 208 and 209 Hydrographs 

IT 5 600 
I0 5 
IN 30 
*DIAGRAM 
JD 4.20 0.01 
PC .OOO .005 .011 .016 .022 .028 .035 .041 .048 -056 
PC .063 .071 .080 .089 .098 .I09 .I20 .I33 .I47 .I63 
PC .I81 .204 .235 .283 .663 .735 .772 .799 .820 .838 
PC .854 .868 .880 .a91 .902 .912 .921 .929 .937 .945 
PC .952 .959 .965 .972 .978 .984 .989 .995 1.000 
JD 4.12 1.38 
JD 4.12 1.60 
JD 4.10 2.00 
JD 4.10 2.15 
JD 3.99 10.00 

C560I 
BASIN S207 (Inflow to Dam 6 - Aspen Dam) 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L- 3.9 Lca- 2.2 S= 464.7 Kn- -038 LAG= 38.3 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.15 
.17 .31 4.90 .29 31.55 

189. 213. 681. 1079. 1350. 1645. 2155. 1382. 1135. 1002. 
881. 763. 641. 518. 452. 411. 331. 263. 231. 207. 
163. 115. 124. 92. 92. 92. 47. 36. 36. 36. 
36. 36. 36. 36. 36. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK C5600 
RS 1 ELEV1808.8 
KM Reservoir route at C560 (Dam 6). 
SV 0.00 1 .  14.81 34.65 60.43 93.47 135.64 183.00 186.00 191.44 
SV 197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 254.00 
SE 1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 1836.0 
SE 1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 1839.4 
SQ 0 57 136 184 224 257 285 303 319 440 
SQ 691 1055 1500 2018 2600 3243 3944 4315 4699 5097 
RL 0.40 

HEC-1 INPUT PAGE 2 
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LINE 

LINE 

F i l e :  GEPD-24.OHl 

KK 560599 
1\71 Normal d e p t h  channe l  r o u t e  
RS 1 FLOW -1 
RC 0.050 0.025 0.050 3127.0 0.0272 
RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 
RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7 

KK C578I 
1\71 BASIN 5208 ( I n f l o w  t o  Dam 11 - N. H e i g h t s  Dam) 
1\71 THE FOLLOWING P M E T E R S  WERE PROVIDED FOR THIS BASIN 
I04 Ir 3.0 Lcd- 1 . 6  S- 488.9 Kn- .021 LAG- 16.9 
1\71 PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 2.00 

KK C5780 
KM Rese rvo i r  r o u t e  a t  C578 (Dam 1 1 )  

ELEV 
16.38 

167.00 
1794.0 
1812.8 

131 
812 

1786.0 
1812.0 

KK 578599 
KM Normal d e p t h  channe l  r o u t e  
RS 3 FLOW -1 
RC 0.055 0.045 0.055 3762.0 0.01624 

KK C584I 
1\71 BASIN S209 ( I n f l o w  t o  Dam 7 - SunRidge Canyon) 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- 3 . 2 L c a -  1 .7  S- 582.3 Kn- .024 LAG- 19.9 
1\71 PHOENIX MOUNTAIN S-GRAPH WRS USED FOR THIS BASIN 
BA 1.60 

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

HEC-1 INPUT PAGE 3 

KK C5840 
KM Rese rvo i r  r o u t e  a t  C584 (Dam 7 ) .  
RS 1 ELEV 1884.8 
SV 0.00 14.55 37.17 57.52 86.65 94.00 97.00 101.00 104.90 109.00 
SV 113.00 118.00 122.00 126.25 131.00 133.00 136.00 139.00 
SE 1884.8 1908.0 1916.0 1920.0 1924.0 1924 .8  1925.2 1925.6 1926.0 1926.4 
SE 1926.8 1927.2 1927 .6  1928.0 1928.4 1928.6 1928.8 1929.0 

KH Normal d e p t h  channe l  r o u t e  
RS 3 FLOW -1 

KK $210 
1\71 BASIN S210 ( I n f l o w s  from t h e  w a t e r s h e d  above  Dam 4)  
1\71 THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- 1.9 Lca- . 9  S- 360.7 Kn- .029 LAG- 16 .5  
1\71 PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 1 .38  

Appendix H 
HEC-1 o u t p u t  f i l e ,  100-Year ,  24-Hour Storm 
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115 KK C599I  
1 1 6  KH I n f l o w  Hydrograph f o r  Dam 4 ( G o l d e n  E a g l e  P a r k )  
1 1 7  KH Hydrograph c o m b i n e  R560 + R578 + R584 + C210 a t  C 5 9 9 I  
1 1 8  HC 4 

1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE (V) ROUTING ( - - ->I  DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUWED FLOW 

( & " )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
~*****'*.***.'~'****+t.****.***..t**.t*~*. 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1 9 9 1  

VERSION 4.0.1E 

RUN DATE 1 0 / 1 4 / 9 6  TIME 10:22:47 

**~+l*****t****l**,t+*,tt**.,*,t***,+t,*. 

*.tt**t*t.*,**..*..'**t**.**+***t*t*t** 

' U.S. ARHY CQRPS OF 6NGINEERS * 
HYDROLOGIC ENGINEERING CENTER ' 

609 S6a)tm STREET 
DAVIS, CALIFORNIA 9 5 6 1 6  

(916)  551-1748 
* 

* b * . * * . * * * ~ . * * * . * . . . * * . * * * * * * * , * + * * ' * * *  

FCWTAIN HILLS ADMP - P r o j e c t  No. 6 3  
F u t u r e  C o n d i t i o n  Model F i l e :  GEPD-24. I H l  
100-Year.21-Hour S t o r m ,  S - H y d r o g r a p h  Date :  0 3 / 2 6 / 9 6  CCC 
Time I n c r e m e n t  is 3 0  m i n u t e s  
M u l t i p l e  B a s i n  Model f o r  I n f l o w  t o  G o l d e n  E a g l e  P a r k  Dam a n d  M a j o r  B a s i n  

207,  2 0 8  a n d  209 H y d r o g r a p h s  

OUTPUT CONTROL VARIABLES 
I PPNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSW\L 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
MIIN 5 NINUTES IN COMPUTATIMl INTERVAL 

IDATE 1 0 STARTINGDATE 
ITIME 0000 STARTING TIME 

NQ 6 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 3 0 ENDING DATE 
NDTIME 0155 ENDING TIME 
ICENT 1 9  CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 49.92 HOURS 

F i l e :  GEPD-24.OH1 
A p p e n d i x  H 

HEC-1 o u t p u t  f i l e ,  1 0 0 - Y e a r ,  24-Hour S t o r m  P a g e  3 



ENGLISH UNITS 
DRAINAGE AREA SNARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

File: GEPD-24.OHI 

INDEX STORM NO. 1 
STRM 4.20 
TRDA 0.01 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX S T O W  NO. 2 
STRM 4.12 
TRDA 1.38 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.06 0.06 

0.06 0.06 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

INDEX STORM NO. 3 
STRM 4.12 PRECIPITATION DEPTH 
T RDA 1.60 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Appendix H 
HEC-1 output file, 100-Year, 24-Hour Storm 

I '  
I 
I 
I 
B 

Page 4 I 
I 



File: GEPD-Z4.OHl 

INDEX S T O W  NO. 4 
STRH 4.10 PRECIPITATION DEPTH 
TRDA 2.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.01 0.01 0.01 0.01 0.01 
0.06 0.06 0.06 0.06 0.01 
0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

INDEX S T O W  NO. 5 
STRH 4.10 PRECIPITATION DEPTH 
TRDA 2.15 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

Appendix H 
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20 JD INDEX S T O W  NO. 6 
STRH 3.99 
T RDA 10.00 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

RUNOFF SLR4MARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR HAXIHUM PERIOD BASIN P(AXIhUl4 TIME OF 
OPERATION STATION F W  PEAK AREA STAGE HAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 
+ 584599 390. 13.00 315. 104. 50. 1.60 

HYDROGRAPH AT 
+ S210 2121. 12.08 271. 79. 38. 1.38 

4 COMBINED AT 
t C599I 2697. 12.08 1116. 439. 212. 7.13 

+ * +  NORMAL END OF HEC-1 "' 

File: GEPD-24.OH1 
Appendix H 
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l l l t ~ ~ + l 4 + t & ~ 4 l l l t & t t t t * * * + + ~ + * * * t t ~ I ~ + + ~ +  

FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

MAY 1991 
1 VERSION 4.0.1E t 

RUN DATE 10/16/96 TIME 10:14:41 
1 

*.****.********,**********t***t****t***** 

X X X X X X M X  XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

* * * * * * b * * * ~ * * . + , ' . * , * + * * , * * * * + , + * * . * * * +  

+ f 

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

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 + 

(916) 551-1748 * 

THIS PROGRAH REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HECIDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIHP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE SVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQJDICI, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID. ...... 1.......2.......3.......4.......5.......6.......7.......8,......9......10 
ID FOUNTAIN HILLS ADMP 
ID Model for the Computation of PMF for Dam 4 FILE NAME: GEPD-PMF.IH1 
ID * * * t * * * * * t * * * * * ~ t * * * * * b t ~ * * b * * * t * * * * * t * t * * * * * * * * * * * * * + . * * * * * * * * * * *  

ID Analytical Considerations: 
ID Single Basin Models 
ID This model considers areal reduction method. 
ID *t*t***,*,,.**.,,***,*t~**~tt*.*t*~+**..*~*..**~,**.*.~**********.* 

'DIAGRAH 
IT 5 0 0 200 
I0 5 
IN 15 
+ 
JD 15.00 0.01 
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8 
PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15 
PI 0.075 0.075 0.075 0.075 
JD 15.00 1.603 
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8 
PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15 
PI 0.075 0.075 0.075 0.075 
JD 14.70 2.000 

C560I 
BASIN S207 
TH6 FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L- 3.9 Lcd- 2.2 S- 464.7 Kn- .030 LAG- 30.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.15 
.17 .31 4.90 0.29 31.55 

237. 523. 1170. 1651. 2163. 2377. 1509. 1274. 1082. 897. 
699. 573. 507. 374. 299. 259. 198. 181. 119. 116. 
111. 45. 45. 45. 45. 45. 45. 45. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK C5600 
KM Reservoir route dt C560 (Dam 6). 
RS 1 ELEV 1835.36 
SV 0.00 7.09 34.65 75.98 135.64 191.44 208.31 226.53 246.00 266.28 

File: gepd-pmf.oh1 
Appendix H 
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4 8 SE 1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00 
49 SE 1841.0 1842.00 1843.00 1844.00 1845.00 1846.00 1847.00 1848.00 1849.00 1850.00 
50 SQ 0 102 184 242 285 429 1239 2559 4265 6311 

HEC-1 INPUT PAGE 2 

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

53 KM Normal depth channel route 
5 4 RS 1 FLOW -1 

C578I 
BASIN 5208 
THE FOLUWING PAWMETERS WERE PROVIDED FOR THIS BASIN 
L- 3.0 Lca- 1.6 S- 488.9 Kn- .Ole LAG- 14.2 
PHOENIX ).KWNTAIN S-GRAPH WAS USBD FOR THIS BASIN 

2.00 
-10 .25 4.80 .28 50.48 

837. 3038. 4371. 2543. 1714. 1106. 677. 446. 282. 192. 
91. 91. 91. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

68 KK C5780 
69 KM Reservoir route at C578 (Dam 111. 

ELEV 
2.77 

242.00 
1788.00 
1817.00 

160 
9826 

1788.00 
1817.00 

7 9 KK 578599 
80 k?4 Normal depth channel route 
81 RS 1 FLOW -1 
82 RC 0.055 0.045 0.055 3762.0 0.01624 
83 RX 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6 
84 RY 1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7 

8 6 Kt4 BASIN 5209 
87 KM THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN 
88 KM L= 3.2 Lca- 7 S- 582.3 Kn- .019 LAG- 15.9 
89 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
90 BA 1.60 
9 1 IG .13 .28 4.62 .32 41.50 
92 UI 515. 1951. 3289. 2104. 1510. 997. 702. 442. 308. 202. 
93 UI 154. 65. 65. 65. 0. 0. 0. 0. 0. 0. 
94 UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

1 

HEC-1 INPUT PAGE 3 

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

95 KK C5840 
9 6 k?4 Reservoir route at C584 (Dam 71. 

106 KK 584599 
107 KM Normal depth channel route 
108 RS 1 FLOW -1 
109 RC 0.065 0.050 0.065 6526.0 0.02571 
110 RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7 
111 RY 1796.3 1791.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4 

file: gepd-pmf.ohl 
Appendix H 
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INPUT 
LINE 

NO. 

KM BASIN S210 
Kt4 THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
Kt4 L. 1 . 9 L c a -  . 9  S= 360.7  Kn- .024 LAG=. 1 3 . 6  

1 1 6  KN PHOENIX HOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
1 1 7  BA 1.38 
1 1 8  LG . 0 9  .24 5 .61 - 1 9  24.82 
1 1 9  UI 634. 2291. 3040.  1739.  1 1 2 2 .  723.  433. 286.  170. 96. 
1 2 0  UI  66.  66. 0. 0. 0. 0. 0. 0. 0. 0. 
1 2 1  u I 0. 0 .  0. 0. 0. 0. 0. 0. 0. 0. 

-L 

1 2 2  KK C599I  
1 2 3  KM H y d r o g r a p h  c o m b i n e  C5840 + C 5 6 0 0  4 C5780 + C599 
1 2 4  HC 4 
1 2 5  ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->I DIV6RSIOfl OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

C5601 
v 
v 

C 5 6 0 0  
v 
v 

5 6 0 5 9 9  

C578I  
v 
v 

C5780 
v 
v 

5 7 8 5 9 9  

RUNOFF ALSO COMPUTED AT THIS LOCATION 
~ t * * * * * * * * f * * * * * t * * * * * * * * * * + t ~ * * * * * * * . L * * ~  

' FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

HAY 1 9 9 1  
VERSION 4.0.1E 

* RUNDATE 1 0 / 1 6 / 9 6  TIME 10:14:41 

, * * * * + * * ~ * . * , * * * * * * * * * * * * * 1 1 * * * ~ + * * * ~ * * t *  

tttb*t**.**t~***~..*t*t*.***t*********t 

" U.S. AMY CORPS OF ENGINEERS + 

' HYDROLOGIC K I N E E R I N G  CENTER 
1 6 0 9  SE- STREET 1 

* DAVIS, CALIFORNIA 9 5 6 1 6  t 

( 9 1 6 )  551-1748 

*'t*tt+l*tl,*...**..**,*,,******,****** 

FOUNTAIN H I U S  ADMP 
Model f o r  t h e  C o m p u t a t i o n  o f  PMF f o r  Dam 4 FILE NAME: GEPD-PMF.IH1 
...*.* t..~.t~*..t...**,~**.~**,+..,t*.*&*.****.*.**,..********.~** 

A n a l y t i c a l  C o n s i d e r a t i o n s :  
S i n g l e  B a s i n  M o d e l s  
T h i s  model  c o n s i d e r s  a r e a l  r e d u c t i o n  m e t h o d .  

*+**+.****...** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 

I DAT E 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 2 0 0  W E R  OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 

F i l e :  gepd-pmf . o h 1  
A p p e n d i x  H 

HEC-1 o u t p u t  f i l e  f o r  t h e  PMF P a g e  3 



NDTIME 1635 ENDING TIME 
ICRiT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES ERHRENHEIT 

11 JD INDEX STOW NO. 1 
STRH 15.00 
TRDA 0.01 

12 PI PRECIPITATION PATTERN 
0.03 0.03 
0.03 0.03 
0.07 0.07 
0.23 0.23 
0.13 0.13 
0.05 0.05 
0.02 0.03 
0.03 0.02 

15 JD INDEX STORM NO. 2 
STRH 15.00 
TRDA 1.60 

16 PI PRECIPITATION PATTERN 
0.03 0.03 
0.03 0.03 
0.07 0.01 
0.23 0.23 
0.13 0.13 
0.05 0.05 
0.02 0.03 
0.03 0.02 

19 JD INDEX STOW NO. 3 
STRH 14.70 
TRDA 2.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

20 PI PRECIPITATION PATTERN 
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 
0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 
0.23 0.23 0.23 0.17 o.n o.n 0.14 0.14 
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 
0.03 0.02 

23 JD INDEX STOM NO. 4 
STRH 14.70 
TRDA 2.15 

24 PI PRECIPITATION PATTERN 
0.03 0.03 
0.03 0.03 
0.07 0.07 
0.23 0.23 
0.14 0.14 
0.04 0.04 
0.02 0.03 
0.03 0.02 

27 JD INDEX STORM NO. 5 
STRH 13.70 
TRDA 7.15 

28 PI PRECIPITATION PATTERN 
0.03 0.03 
0.03 0.03 
0.07 0.07 
0.23 0.23 
0.13 0.13 
0.05 0.05 
0.02 0.03 
0.03 0.02 

File: gepd-pmf.oh1 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

Appendix H 
HEC-1 output file for the PMF 
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PEAK TIME OF 
OPERATION STATION FLOW PEAK 

t 

HYDROGRAPH AT 
t C560I 17974. 2.58 

ROUTED TO 
t C5600 16821. 2.67 

ROUTED TO 
t 560599 16460. 2.67 

HYDROGRAPH AT 
t C5781 26969. 2.33 

ROUTED TO 
+ C5780 26375. 2.42 

ROUTED TO 
t 578599 24197. 2.42 

ROUTED TO 
4' C5840 20283. 2.42 

ROUTED TO 
t 584599 17009. 2.50 

HYDROGRAPH AT 
+ C210 19580. 2.33 

4 COMBINED AT 
t C599I 58754. 2.50 

* & *  N O W  END OF HEC-1 ** '  

File: gepd-pmf.oh1 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

2897. 1051. 1051. 

2891. 1183. 1183. 

2891. 1185. 1185. 

2850. 1033. 1033. 

2903. 1149. 1149. 

2920. 1160. 1160. 

2265. 821. 821. 

2311. 899. 899. 

2335. 916. 916. 

1956. 708. 708. 

9286. 3673. 3673. 

Appendix H 
HEC-1 output file for the PMF 
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3600 
Multiple Basin - -  Single Basin - - - - - 

I I I I I I I I I I I I I I I 

Time, in hours 

Figure HI 
Golden Eagle Park Dam: 100-year, 6-hour hydrographs 



Time, in hours  

Figure H2 
Golden Eagle Park Dam: 100-year, 24-hour hydrographs 

- A 

3600 
Multiple Basin - - Single Basin - - - - - 

1 

I I I I I I I I I I I I I I 

1 I I I I I I I I I I I I I 
I I I I I I I 

3 2 0 0 - - - - ~ - ~ - - ~ - - ~ - ~ - - ~  --r- ,--T--r-,--T--r-7--- I I I I I I I 



APPENDIX I 

Incremental damage analysis supporting calculations, BREACH, DAMBRK, HEC-1 output and 
parameter documentation 



~+***+**+********+'*****+*++*******~*+***+ 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 
+ 

RUNDATE 10/15/96 TIME 15:11:17 

~ * * * * * * * * * * * * * + * * + * . L * * * * * * * * * + 1 + + * * * * * * * *  

X X XXXXXXX xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXXXX X X M  X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX X X X M  XXX 

t * * t t t . * * t * , * t * t * * t * + * t + * * * t * * * * i ) * * ~ t ~ *  

U.S. ARW WRPS OF ENGINEERS * 
+ HYDROLOGIC ENGINEERING CENTER 
+ 609 SECOHD STREET 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 

**+**.t***t*****+t,*tttt**t******t*tt** 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBISRGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FKQUKNCI, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHH 

HEC-1 INPUT PUiE 1 

LINE 

File: pmf-rt.ohl 

ID FOUNTAIN HILLS ADMP GVSCE Project W63 Date: 10/15/96 
ID PHF Routing Analysis GEPD Inflow Hydrograp File: PHF-RT.IH1 
ID PHF Inflow Hydrograph from GEPD-PHF.OH1 By: wso 
Tn -- 
ID JR Record used to Calculate O.5PMF and 0.26PMF Runoff 
ID 
+DIAGRAM 
IT 5 0 0 210 
IN 5 
I0 1 
JR FLOW 1.0 0.5 0.26 

C599I 
PHF Inflow Hydrograph to GEPD 

7.13 
2557 2391 2090 1839 1635 
1155 1127 1109 1101 1113 
1192 1214 1239 1267 1298 

58754 55837 50581 43769 36839 
14532 12596 11016 9743 8724 
5743 5250 4788 4320 3861 
2209 2062 1898 1733 1604 
1212 1185 1167 1152 1129 
1040 1032 1023 1015 1007 
961 952 944 935 927 
888 880 873 865 857 
785 766 744 709 673 
552 544 536 529 522 
483 477 471 464 457 
410 402 394 382 363 
239 228 219 211 205 
179 174 170 166 162 
142 139 136 133 131 
115 113 111 108 106 
72 67 62 56 51 

C5990 
Reservoir route at C599 (GEPD) 
Antecedent water surface set at emergency spillway crest 
1 ELEV 1715.0 

0.00 0.03 0.47 16.85 80.85 98 116.14 136.00 156.22 
200.89 214.00 226.00 252.10 281.00 310.47 344.00 376.60 413.00 
1694.7 1700.0 1702.00 1708.00 1714.00 1715.00 1716.00 1717.00 1718.00 
1720.0 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 

0 95 214 497 628 651 1097 2182 3943 
8917 10376 11902 15529 21659 29743 39565 50633 62566 

1694.7 1698.0 1700.0 1708.00 1714.00 1715.00 1716.00 1717.00 1718.00 
1720.0 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 

0.97 
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47 zz 
1 

SCHEMATIC DIAGRAM OF ST- NETWORK 
INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FIMW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

(*'") RUNOFF ALSO COMPUTED AT THIS LOCATION 
l~****'****t***'l*tt**t***~tttttttttttt*** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1s 
1 

RUN DATE 10/15/96 TIME 15:11:17 
* 

4+t*+ttt+***tt*bl+~++t**1+t+*t+tt+**+t+ 

+ 
U.S. AIUCI CORPS OF FNOINEERS 
HYDROLOGIC FXGINEERING CENTER 

609 SECOND STREET 
t DAVIS, CALIFORNIA 95616 + 
* (9161 551-1748 1 

FOUNTAIN HILLS ADMP GVSCE Project #63 Date: 10/15/96 
PIE Routing Analysis GEPD Inflow Hydrograp File: PKF-RT.1HI 
PKF Inflcw Hydrograph from GEPD-PMF.OH1 By: wso 

JR Record used to Calculate 0-SPKF and O.26PMF Runoff 

9 10 OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH P M T  SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 210 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 WDING DATE 
NDTIME 1725 ENDING TIHB 
ICWT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIKS BASE 17.42 HOURS 

ENGLISH UNITS 
DRAINAGE AREA S W A M  MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATICN FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

JP MULTI-PLAN OPTION 
NPLAN 1 NUHBER OF PLANS 

JR MULTI-RATIO OPTION 
RATIOS OF RUNOFF 
1.00 0.50 0.26 

* * t t * t ~ t * * t t t *  

11 KK C599I 

.++*+*.****+.* 
PMF Inflar Hydrograph to GEPD 

8 IN TIME DATA FOR INPUT TINE SERIES 
JXHIN S TIME INTERVAL IN MINUTES 
JXDATE 1 0 STARTING DATE 
JXTIHE 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 7.13 SUBBASIN AREA 

File: pmf-rt.ohl 
Appendix I 
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HYDROGRAPH AT STATION C599I 

***t**tttt~4*t+**bt****1***~b***tbt*..********+****~,***************************,*******,**********.*******.*+***,,********,***b*** 

DA MON HRHN ORD FLOW DA HON H W  ORD FLOW DA HON HRHN ORD FLOW DA MCti HWN ORD FLOW 
1 

1 0000 1 2557. 1 0425 54 4320. 1 0850 107 838. 1 1315 160 183. 
1 0005 2 2391. ' 1 0430 55 3861. 1 0855 108 827. ' 1 1320 161 179. 
1 0010 3 2090. 1 0435 5 6  3424. 1 0900 109 814. 1 1325 162 174. 
1 0015 4 1839. ' 1 0440 57 3064. 1 0905 110 801. + 1 1330 163 170. 
1 0020 5 1635. ' 1 0445 58  2792. 1 0910 111 785. 1 1335 164 166. 
1 0025 6 1501. ' 1 0450 59 2565. 1 0915 112 766. 1 1340 165 162. 
1 0030 7 1401. ' 1 0455 60 2375. ' 1 0920 113  744. 4 1 1345 166 159.  
1 0035 8 1319. ' 1 0500 61 2209. ' 1 0925 114 709. ' 1 1350 167 155. 
1 0040 9 1252. 1 0505 62 2062. 1 0930 115 673. ' 1 1355 168 152. 
1 0045 10 1196. 1 0510 63 1898. 1 0935 116 642. + 1 1400 169 148. 
1 0050 1 1  1155. ' 1 0515 64 1733. ' 1 0940 117 618. + 1 1405 170 145. 
1 0055 1 2  1127. 1 0520 65 1604. ' 1 0945 118 597. ' 1 1410 171  142. 
1 0100 1 3  1109. 1 0525 66 1491. 1 0950 119 580. 1 1415 172 139. 
1 0105 14 1101. 1 0530 67 1399. 1 0955 120 565. + 1 1420 173 136. 
1 0110 15  1113. ' 1 0535 68 1334. * 1 1000 121 552. 1 1425 174 133. 
1 0115 1 6  1134. 1 0540 69 1286. ' 1 1005 122 544. 1 1430 175 131. 
1 0120 1 7  1144. 1 0545 70 1246. 1 1010  123 536. 1 1435 176 128. 
1 0125 1 8  1151. 1 0550 7 1  1212. 1 1015 124 529. 1 1440 177 125. 
1 0130 1 9  1158. + 1 0555 72 1185. + 1 1020 125 522. 1 1445 178 123. 
1 0135 20 1172. 1 0600 73 1167. 1 1025 126  515. ' 1 1450 179 120. 
1 0140 21  1192. ' 1 0605 74 1152. ' 1 1030 127 509. 1 1455 180 118. 
1 0145 22 1214. ' 1 0610 75  1129. ' 1 1035 128 502. 1 1500 181 115. 
1 0150 23 1239. 1 0615 76  1103. ' 1 1040 129 496. ' 1 1505 182 113. 
1 0155 24 1267. 1 0620 77 1085. * 1 1045 130 490. 1 1510 183 111. 
1 0200 25 1298. ' 1 0625 78 1072. 1 1050 131  483. 1 1515 184 108. 
1 0205 26 2898. + 1 0630 79 1060. ' 1 1055 132 477. 1 1520 185 106. 
1 0210 27 9000. 1 0635 80 1050. ' 1 1100 133 471. ' 1 1525 186 103. 
1 0215 28 20735. + 1 0640 81  1040. + 1 1105 134 464. 1 1 1530 187 98. 
1 0220 29 37590. ' 1 0645 82 1032. 1 1110 135  457. ' 1 1535 188 90. 
1 0225 30 53569. ' 1 0650 83  1023. ' 1 1115 136  450. 1 1540 189 82. 
1 0230 3 1  58754. 1 0655 84 1015. 1 1120 137 442. + 1 1545 190 77. 
1 0235 32 55837. ' 1 0700 85 1007. ' 1 1125 138 434. ' 1 1550 191 72. 
1 0240 33 50581. ' 1 0705 86 999. 1 1130 139 426. 1 1555 192 67. 
1 0245 34 43769. ' 1 0710 87 991. + 1 1135 140 418. 1 1600 193 62. 
1 0250 35  36839. ' 1 0715 88 984. + 1 1140 141 410. 1 1605 194 56. 
1 0255 3 6  31131. + 1 0720 89 977. ' 1 1145 142 402. + 1 1610 195 51. 
1 0300 37 26527. + 1 0725 90 969. 1 1150 143 394. 1 1615 196 47. 
1 0305 3 8  22646. ' 1 0730 91 961. ' 1 1155 144 382. 1 1620 197 42. 
1 0310 39 19477. ' 1 0735 92 952. ' 1 1200 145  363. ' 1 1625 198 39. 
1 0315 40 16714. 1 0740 93 944. 1 1205 146  337. 1 1630 199 35. 
1 0320 41  14532. 1 0745 94 935. + 1 1210 147 311. 1 1635 200 32. 
1 0325 42 12596. ' 1 0750 95 927. 1 1215 148 288. 1 1640 201 32. 
1 0330 43 11016. ' 1 0755 96 919. 1 1220 149 268. + 1 1645 202 32. 
1 0335 44 9743. 1 0800 97 912. 1 1225 150 253. + 1 1650 203 32. 
1 0340 45 8724. 1 0805 98 906. 1 1230 151  239. 1 1655 204 32. 
1 0345 46 7991. ' 1 0810 99 900. 1 1235 152  228. 1 1700 205 32. 
1 0350 47 7404. 1 0815 100 894. 1 1240 153 219. 1 1705 206 32. 
1 0355 48 6910. 1 0820 101 888. 1 1245 154 211. ' 1 1710 207 32. 
1 0400 49 6514. ' 1 0825 102 880. 1 1250 155 205. 1 1715 208 32. 
1 0405 50 6160. 1 0830 103 873. + 1 1255 156 200. ' 1 1720 209 32. 
1 0410 5 1  5743. 1 0835 104 865. + 1 1300 157 196. 1 1725 210 32. 
1 0415 5 2  5250. + 1 0840 105 857. 1 1305 158 192. ' 
1 0420 53 4788. + 1 0845 106 848. 1 1310 159 187. ' 

1 

**t*******~***.*t**.***~*~***.****~*.***~.~~~**~****..*~**,**~********+*~*************+********b~~*~*****.*.*~~..~b*~~..*b~***~*+** 

PEAK FLOW TIME 

t (CFSI (HRI 

WAXIMlJM AVERAGE FLOW 
6-HR 24-HR 72-HR 17.42-HR 

(CFS) 
t 58754. 2.50 9286. 3498. 3498. 3498. 

(INCHES) 12.108 13.242 13.242 13.242 
(AC-FT) 4604. 5035. 5035. 5035. 

HYDROGRAPH AT STATION C5991 
PLAN 1, RATIO - 1.00 

.**.**t****+**,**t*tt*.tt*************.t*..**..**~*,**,*+*,**.**************.**~**.****+*+**b*******bb.t**+....*.tt.****+~bb.***t** 

t 

DA MON HRMN ORD FLOW ' M WON H W  ORD FLOW DA HON HRHN ORD FLOW DA HON HWN ORD FLOW 
+ 

F i l e :  pmf- r t .oh l  
Appendix I 
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PEAK FLOW TIME HA XI^ AVERAGE FLOW 
6-HR 24-HR 72-HR 17.42-HR 

+ (CFS) ( H R )  
(CFS) 

+ 58754. 2.50 9286. 3498. 3498. 3498. 
(INCHES) 12.108 13.242 13.242 13.242 

(AC-FT) 4604. 5035. 5035. 5035. 

CUMILATIVE AREA = 7.13 SQ MI 

HYDROGRAPH AT STATION C599I 
PLAN 1, RATIO = 0.50 

*+******+l**t*,********,****************+**..+******,***+********.**************&***~********,**+,,+++***~**.*.**+,**~~+*********** 

+ 
DA MON HRHN ORD FKW + DA MON H W  ORD FLOW DA MON HRMN ORD FLOW DA MON H W  ORD FLOW 

1 t 

1 0000 1 1279. 1 0425 54 2160. 1 0850 107 4 9 .  + 1 1315 160 92. 
1 0005 2 1196. + 1 0430 55 1931. + 1 0855 108 414. ' 1 1320 161 90. 
1 0010 3 1045. ' 1 0435 56 1712. + 1 0900 109 407. + 1 1325 162 87. 
1 0015 4 920. 1 0440 57 1532. 1 0905 110 401. 1 1330 163 85. 
1 0020 5 818. • 1 0445 58 1396. + 1 0910 111 393. 1 1335 164 83. 
1 0025 6 751. ' 1 0450 59 1283. ' 1 0915 112 383. + 1 1340 165 81. 
1 0030 7 701. 1 0455 60 1188. 1 0920 113 372. + 1 1345 166 80. 
1 0035 8 660. 1 0500 61 1105. 1 0925 114 355. + 1 1350 167 78. 
1 0040 9 626. 1 0505 62 1031. f 1 0930 115 337. + 1 1355 168 76. 
1 0045 10 598. + 1 0510 63 949. ' 1 0935 116 321. + 1 1400 169 74. 
1 0050 11 578. 1 0515 64 867. ' 1 0940 117 309. + 1 1405 170 73. 
1 0055 12 564. 1 0520 65 802. 1 0945 118 299. 1 1110 171 71. 
1 0100 13 555. + 1 0525 66 746. 1 0950 119 290. 1 1415 172 70. 
1 0105 14 551. + 1 0530 67 700. 1 0955 120 283. 1 1420 173 68. 
1 0110 15 557. + 1 0535 68 667. 1 1000 121 276. + 1 1425 174 67. 
1 0115 16 567. + 1 0540 69 643. 1 1005 122 272. 1 1430 175 66. 

F i l e :  pmf-rt.ohl 
Appendix I 
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PEAK FLOW TIME NAXIMJH AVERAGE FUlW 
6-HR 24-KR 72-HR 17.42-HR 

+ (CFS)  (HR) 
(CFS)  

+ 29377. 2.50 4643. 1749. 1749. 1749. 
(INCHES) 6.054 6.621 6.621 6.621 

(AC-FT) 2302. 2518. 2518. 2518. 

CUHULATIW AREA - 7.13 SQ MI 

HYDROGRAPHATSTATION C599I 
PLAN 1, RATIO - 0.26 

DA MON H RHN 

r*t***t**t*~t**.**.******,*.********~****, 

ORD FLOW DA HON HRHN ORD 

107 218. + 1 1315 160 
108 215. 1 1320 161 
109 212. * 1 1325 162 
110 208. + 1 1330 163 
111 204. ' 1 1335 164 
112 199. ' 1 1340 165 
113 193. + 1 1345 166 
114 184. ' 1 1350 167 
115 175. ' 1 1355 168 
116 167. 1 1400 169 
117 161. 1 1405 170 
118 155. 1 1410 171 
119 151. * 1 1415 172 
120 147. ' 1 1420 173 
121 144. ' 1 1425 174 

, * * * * * *+* *  

FLOW 

48. 
47. 
45. 
44. 
43. 
42. 
41. 
40. 
40. 
38. 
38. 
37. 
36. 
35. 
35. 

File: pmf-rt.ohl 
Appendix I 
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 17.42-HR 

+ (CFS) (HA) 
(CES) 

+ 15276. 2.50 2414. 910. 910. 910. 
(INCHES) 3.148 3.443 3.443 3.443 
(AC-FT) 1197. 1309. 1309. 1309. 

CUMULATIVE AREA - 7.13 SQ MI 

**+*+**ttt**** 

t 

34 KK C5990 + * 
*+ * *+ * * * * t * * f *  

Reservoir r o u t e  a t  C599 (GEPD) 
Antecedent water sur face  s e t  a t  emergency s p i l l w a y  c r e s t  

HYDROGRAPH ROUTING DATA 

ROUTING LOSSES 
QLOSS 0.00 INITIAL LOSS 
CLOSS 0.00 ADDITIONAL FRACTION LOST 
PERCRT 0.97 CHANHEL PERCOLATION RATE 
ELVINV 0.00 INVERT ELEVATION 

STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHBS 
ITYP ELEV TYPE OF INITIAL CONDITION 

RSVRIC 1715.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COGFEICIENT 

STORAGE 0.0 0.0 0.5 16.9 
200.9 214.0 226.0 252.1 

ELEVATION 1694.70 1700.00 1702.00 1708.00 
1720.00 1720.50 1721.00 1722.00 

DISCHARGE 0. 95. 214. 497. 
8917. 10376. 11902. 15529. 

ELEVATION 1694.70 1698.00 1700.00 1708.00 
1720.00 1720.50 1721.00 1722.00 

+.* 

COMPUTED STORAGE-CUTFLOW-ELEVATION DATA 

STORAGE 0.00 0.02 0.03 0.47 16.85 80.85 98.00 116.14 136.00 156.22 
OUTFLOW 0.00 95.00 214.00 284.75 497.00 628.00 651.00 1097.00 2182.00 3943.00 

ELEVATION 1694.70 1698.00 1700.00 1702.00 1708.00 1714.00 1715.00 1716.00 1717.00 1718.00 

STORAGE 179.00 200.89 214.00 226.00 252.10 281.00 310.47 344.00 376.60 413.00 
OUTFLOW 6256.00 8917.00 10376.00 11902.00 15529.00 21659.00 29743.00 39565.00 50633.00 62566.00 

ELEVATION 1719.00 1720.00 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 

F i l e :  pmf-rt-oh1 
Appendix I 
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STORAGE 450.02 
OUTFLOW 75527.00 

ELEVATION 1728.00 

1'" WARNING * * +  MODIFIED PULS ROUTING HAY BE NUHERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 75527. 
THE ROUTED HYDRCGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS  CAN BE CORRECTED BY DECREASING THE TIHE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

DA HON HRKN ORD 

1 0000 1 
1 0005 2 
1 0010 3 
1 0015 4 
1 0020 5 
1 0025 6 
1 0030 7 
1 0035 8 
1 0040 9 
1 0045 1 0  
1 0050 11 
1 0055 12 
1 0100 13 
1 0105 14 
1 0110 15 
1 0115 1 6  
1 0120 17 
1 0125 18  
1 0130 19 
1 0135 20 
1 0140 21  
1 0145 22 
1 0150 23 
1 0155 24 
1 0200 25 
1 0205 26  
1 0210 27 
1 0215 28 
1 0220 29 
1 0225 30 
1 0230 31 
1 0235 32 
1 0240 33 
1 0245 34 
1 0250 35  

File: pmf-r t .ohl  

OUTFLOW 

651. 
936. 

1183. 
1430. 
1527. 
1540. 
1512. 
1464. 
1407. 
1349. 
1294. 
1246. 
1205. 
1173. 
1152. 
1143. 
1142. 

- 1144. 
1147. 
1153. 
1162. 
1175. 
1191. 
1211. 
1233. 
1507. 
3248. 
9549. 

24332. 
45923. 
56857. 
57322. 
52960. 
46762. 
39800. 
33943. 
28837. 
24707. 
21230. 
18584. 
16084. 
14323. 
12694. 
11237. 
10049. 

9112. 
8290. 
7621. 
7085. 
6643. 
6238. 
5854. 
5421. 
4 972. 
4515. 
4 063. 
3672. 
3329. 
3029. 
2771. 
2550. 
2359. 
2184. 
2067. 
1940. 
1816. 
1699. 
1593. 
1504. 
1428. 

,l**ttt..* 

+.*.*,t****,*****,, 

1 

STORAGE STAGE 

98.0 1715.0 ' 

HYDRCGRAPH AT STATION C5990 
PLAN 1,  RATIO - 1.00 

b~ti**t*t*+*****+*t***t*,*****t*t********+*,+**********++*,, 

1 

DA HON HRMN ORD OUTFLOW STORAGE STAGE * DA HON HRMN ORD 

1 0550 7 1  1365. 121.1 1716.2 1 1140 141 
1 0555 72 1312. 120.1 1716.2 * 1 1145 142 
1 0600 7 3  1269. 119.3 1716.2 1 1150 143 
1 0605 74 1234. 118.7 1716.1 + 1 1155 144 
1 0610 7 5  1205. 118.1 1716.1 1 1200 145 
1 0615 76  1177. 117.6 1716.1 ' 1 1205 146 
1 0620 7 7  1150. 117.1 1716.0 ' 1 1210 147 
1 0625 7 8  1128. 116.7 1716.0 ' 1 1215 148 
1 0630 7 9  1108.  116.3 1716.0 + 1 1220 149 
1 0635 80 1094. 116.0 1716.0 1 1225 150 
1 0640 8 1  1086. 115.7 1716.0 ' 1 1230 151  
1 0645 82 1079. 115.4 1716.0 1 1235 152 
1 0650 8 3  1071.  115.1 1715.9 1 1240 153 
1 0655 84 1063.  114.7 1 7 1 5 . 9 '  1 1 2 4 5 1 5 4  
1 0700 85 1054.  114.4 1715.9 1 1250 155 

Appendix I 
HEC-I output f i l e  f o r  t h e  PHF 
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PEAK FLOW 

+ (CFS) 

+ 57322.  

TIME 

(HR) 

2.58 

WAXIMUM AVERAGE FLMJ 
24-HR 72-HR 

(CFS) 
9251. 

[INCHES) 12.063 
(AC-FT) 4587. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

+ (AC-FT) 
397. 

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

+ (FEET) 
1726.56 1718.60 

CUMULATIVE AREA = 

tt**ttt*+**t*****t******++tt*+***t***.****b*b+**.***+~+*+****+*..+*+***~.*******b**b+*~*b*4****+**.*~*****.**..+~***.************** 

I HYDROGRAPH AT STATION C5990 
PLAN 1, RATIO = 0.50 

**tt*~*tt**tt+****l*******t+*.******~***.****+b~**.**bb*+4.+*.b**b+*+*+*+********4***.*.b~************~**+~********.*************** 

I 
* 

DA HON HRHN ORD OUTFLOW STORPGE STAGE + DA HON HRMN ORD OUTFLOW STORAGE STAGE + DA MON HRHN ORD OUTFLOW STORAGE STAGE 
1 

1 0000 1 651. 98.0 1715.0 + 1 0550 7 1  808. 104.4 1715.4 1 1140 141 391. 8.7 1705.0 
1 0005 2 742. 101.7 1715.2 ' 1 0555 7 2  775. 103.1 1715.3 ' 1 1145 142 375. 7.4 1704.5 

I F i l e :  pmf-r t .oh1 
Appendix I 
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PEAK FWW TIME 

+ (CFSI LHR) 

PEAK STORAGE TIHE 

+ (AC-FT) (HR) 
306. 2.58 

P W  STAGE TIME 

t (FEET) ( H R I  
1723.86 2.58 

W-XIM AVERAGE FLCW 
6-HR 24-HR 72-HR 17.42-HR 

(CFS) 
4635. 

(INCHES) 6.045 
(AC-FT) 2299. 

6-HR 

1717.18 

CUMULATIVE AREA - 

W-XIHUH AVERAGE STORAGE 
24-HR 72-HR 17.42-HR 

KMIMIH AVERAGE STAGE 
24-HR 72-HR 17.42-HR 

HYDROGRAPH AT STATION C5990 
PLAN 1, RATIO - 0.26 

DA HON HRHN ORD 

F i l e :  prnf-rt.ohl 

tt**t***t 

OUTFLOW 

651. 
651. 
650. 
649. 
647. 
645. 
642. 
640. 
637. 
634. 
631. 
628. 
623. 
619. 
614. 
609. 
605. 
601. 
597. 
592. 
588. 
585. 
581. 
577. 
574. 
574. 
587. 
631. 

1716. 
6481. 

11205. 
13551. 
13734. 
12783. 
11328. 
9861. 
8526. 
7267. 
6216. 
5433. 
4722. 
4103. 
3609. 
3189. 
2825. 

t**lt*..t 

STORAGE 

98.0 
97.9 
97.5 
96.5 
95.2 
93.5 
91.7 
89.7 
87.6 
85.4 
83.2 
80.9 
78.6 
76.3 
74.0 
71.8 
69.7 
67.6 
65.5 
63.5 
61.6 
59.7 
57.9 
56.1 
54.4 
54.2 
60.9 
83.3 

127.5 
180.9 
220.5 
237.9 
239.2 
232.3 
221.5 
209.4 
197.7 
187.3 
178.6 
170.9 
163.9 
157.8 
152.4 
147.6 
143.4 

**+t.*****************,*** 

STAGE DA HON HRHN ORD 

1715.0 + 1 0550 71 
1715.0 + 1 0555 72 
1 7 1 5 0  1 0600 73 
1714.9 + 1 0605 74 
1714.8 1 0610 75 
1714.7 ' 1 0615 76 
1714.6 ' 1 0620 77 
1714.5 1 0625 78 
1714.4 1 0630 79 
1714.3 + 1 0635 80 
1714.1 ' 1 0640 81 
1714.0 ' 1 0645 82 
1713.8'  1 0650 83 
1713.6 ' 1 0655 84 
1713.4 * 1 0700 85 
1713.2 1 0705 86 
1713.0 + 1 0710 87 
1712.8 1 0715 88 
1712.6 ' 1 0720 89 
1712.4 1 0725 90 
1712.2 + 1 0730 91 
1712.0 1 0735 92 
l711.8 ' 1 0740 93 
1711.7 1 0745 94 
1711.5 1 0750 95 
1711.5 ' 1 0755 96 
1712.1*  1 0800 97 
1714.1 ' 1 0805 98 
1716.6 ' 1 0810 99 
1719.1 ' 1 0815 100 
1720.8 1 0820 101 
1721.5 1 0825 102 
1721.5 1 0830 103 
1721.2 1 0835 104 
1720.8 ' 1 0840 105 
1720.3 ' 1 0845 106 
1719.9 ' 1 0850 107 
1719.4 1 0855 108 
1719.0 ' 1 0900 109 
1718.6 + 1 0905 110 
1718.3 ' 1 0910 111 
1718.1 ' 1 0915 112 
1717.8 ' 1 0920 113 
1717.6 ' 1 0925 114 
1717.4 + 1 0930 115 

,*'*****., 

STORAGE 

87.3 
85.0 
82.8 
80.5 
78.3 
76.0 
73.7 
71.4 
69.2 
66.9 
64.7 
62.4 
60.2 
58.0 
55.9 
53.7 
51.6 
49.4 
47.3 
45.2 
43.1 
41.1 
39.0 
37.0 
35.0 
32.9 
31.0 
29.0 
27.0 
25.1 
23.1 
21.2 
19.3 
17.4 
15.6 
13.9 
12.3 
10.8 

9.5 
8.2 
7.0 
5.9 
4.9 
3.9 
2.9 

~***l************.*t****t*, 

STAGE DA MON HRMN ORD 

1714.4 1 1140 141 
1714.2 1 1145 142 
1714.1 + 1 1150 143 
1714.0 ' 1 1155 144 
1713.8 ' 1 1200 145 
1713.5 + 1 1205 146 
1713.3 1 1210 147 
1713.1 ' 1 1215 148 
1712.9 ' 1 1220 149 
1712.7 1 1225 150 
1712.5 ' 1 1230 151 
1712.3 1 1235 152 
1712.1 ' 1 1240 153 
1711.9 1 1245 154 
1711.7 ' 1 1250 155 
1711.5 1 1255 156 
1711.3 1 1300 157 
1711.1 ' 1 1305 158 
1710.9 ' 1 1310 159 
1710.7 + 1 1315 160 
1710.5 ' 1 1320 161 
1710.3 ' 1 1325 162 
1710.1 1 1330 163 
1709.9 ' 1 1335 164 
1709.7 ' 1 1340 165 
1709.5 1 1345 166 
1709.3 1 1350 167 
1709.1 * 1 1355 168 
1709.0 ' 1 1400 169 
1708.8 1 1405 170 
1708.6 * 1 1410 171 
1708.4 1 1415 172 
1708.2 ' 1 1420 173 
1708.1 ' 1 1425 174 
1707.5 1 1430 175 
1706.9 + 1 1435 176 
1706.3 1 1440 177 
1705.8 + 1 1445 178 
1705.3 ' 1 1450 179 
1704.8 ' 1 1455 180 
1704.4 ' 1 1500 181 
1704.0 1 1505 182 
1703.6 + 1 1510 183 
1703.2 ' 1 1515 184 
1702.9 1 1520 185 

Appendix I 
HEC-1 output  f i l e  f o r  t h e  PMF 

r * * t , * * * , *  

OUTFLOW 

98. 
113. 

95. 
107. 

88. 
94. 
76. 
80. 
66. 
70. 
59. 
62. 
54. 
57. 
51. 
54. 
49. 
51. 
47. 
49. 
86. 
46. 
43. 
44. 
41. 
42. 
40. 
10. 
38. 
38. 
37. 
36. 
35. 
35. 
34. 
33. 
32. 
32. 
31. 
31. 
30. 
29. 
29. 
28. 
28. 

******** ,  

STORAGE 

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 
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 

,******** 

STAGE 

1698.1 
1698.3 
1698.0 
1698.2 
1697.8 
1698.0 
1697.3 
1697.5 
1697.0 
1697.1 
1696.7 
1696.9 
1696.6 
1696.7 
1696.5 
1696.6 
1696.4 
1696.5 
1696.3 
1696.4 
1696.3 
1696.3 
1696.2 
1696.2 
1696.1 
1696.2 
1696.1 
1696.1 
1696.0 
1696.0 
1696.0 
1696.0 
1695.9 
1695.9 
1695.9 
1695.9 
1695.8 
1695.8 
1695.8 
1695.8 
1695.7 
1695.7 
1695.7 
1695.7 
1695.7 
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PEAK FXCW TIME 

+ (CFS) (HR) 
(CFS 1 

+ 13734. 2.67 
(INCHES) 
(AC-FT) 

PEAK STORAGE TIME 

PEAK STAGE TIME 

XAXIMVM AVERAGE FLOW 
21-HR 72-HR 

U?IXI~UM AVERAGE STORAGE 
24-HR 72-HR 

).LAXIHUI( AVERAGE STAGE 
24-HR 72-HR 

CUMULATIVE AREA = 7.13 SQ HI 

PEAK FLGW AND STAGE (WP.OF-PERIOD1 SUKMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COHPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, W IN SQUARE MILES 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 

1.00 0.50 0.26 

ROUTED TO 

+ *  PEAK STAGES IN FEET " 
1 STAGE 1726.56 1723.86 1721.51 

TIME 2.58 2.58 2.67 

'** N O W  END OF HEC-1 'It 

File: pmf-rt.oh1 
Appendix I 
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BOSS BREACH version 1.10 PAGE 1 

10/17/1996 

B O S S  B R E A C H C t m )  -- 
Copyright (C) 1988 Boss Corporation 
All Righta Reserved 

Version : 1.10 
Serial Number : 2111 

PROGRAM ORIGIN : ---------------- 
Boss Breach (tm) is an enhanced version of Professor D. L. Fread's 
July 1988 NWS BREACH program. 

DISCLAIMER : ------------ 
Boss Breach (tm) is a complex program which requires engineering expertise 
to use correctly. Boss Corporation assumes absolutely no responsibility 
for the correct use of this program. All results obtained should be 
carefully examined by an experienced professional engineer to determine 
if they are reasonable and accurate. 

Although Boss Corporation has endeavored to make Boss Breach error free, 
the program is not and cannot be certified as infallible. Therefore, Boss 
Corporation makes no warranty, either implicit or explicit, as to the 
correct performance or accuracy of this software. 

In no event shall Boss Corporation be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. The sole and exclusive 
liability to Boss Corporation, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : W63 
DESCRIPTION : IDA Breach Analysis for GEPD (0.26 PMF) 
ENGINEER : CCC 
DATE OF RUN : 10/17/1996 
TIME OF RUN : 11:02 am 

BOSS BREACH version 1.10 PAGE 2 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : $63 10/17/1996 

INPUT DATA : 

INFLOW HYDROGRAPH DESCRIPTION : ------------------------------- 
Time Upstream 
Elapsed Inflow 
TIN(1) QIN(1) 
(hr) (cfs) --------- --------- 

.OO 9773.0 

.08 13928.0 

.17 15276.0 
-25  14518.0 
.33 13151.0 
,42 11380.0 
. S O  9578.0 

2.00 1245.0 

File: dm4-26wf.out 
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RESERVOIR VOWME DESCRIPTION : 

Elevation Surface 
Area 

HSA(1) RSA(1) 
(ft MSL) (acres) --------- --------- 
1726.00 35.0 
1724.00 31.1 
1722.00 27.3 
1720.00 24.0 
1716.00 19.4 
1712.00 12.2 
1702.00 . 4  
1694.70 .O 

TAILWATER CROSS-SECTION DESCRIPTION : 

Elevation Tailwater Tailwater 
TOP Manning 
Width n 

HSTW(1) BSTW(1) CHTW(1) 
(ft 1.ISL) (it) --------- --------- --------- 
1690.30 .O .0500 
1693.00 85.3 .0500 
1696.00 128.0 .0500 
1699.00 154.4 .0500 
1700.50 226.7 .0500 
1702.00 657.5 .0500 
1708.00 808.2 -0500 
1711.00 835.5 .0500 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : X63 
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10/17/1996 

RESERVOIR AND OVERTOPPING BREACH DESCRIPTION : .............................................. 
Initial Reservoir Water Surface Elevation (ft MSL, HI) 

Dam Bottom Elevation (ft MSL, HL) 

Dam Top Elevation (ft MSL, HU) 

Spillway Crest Elevation (ft W L ,  HSP) 

Dam Crest Length (ft, CRL) 

Dam Crest Width (ft, WC) 

Ratio of Breach Width to Flar Depth (BR) 

Initial Breach Depth on Domstream Face (ft, H) 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : 163 

PAGE 4 

10/17/1996 

D M  INNER CORE DESCRIPTION : ............................ 
D50 Grain Size (mm, D50C) 

Ratio of D90 to 030 Grain Sizes (UNFCC) 

Porosity Ratio (PORC) 

Unit Weight llb/cu ft, UWC) 

Manning n of Core Material (CNC) 1.0000 

Internal Friction Angle (degrees, AFRC) 

Cohesive Strength ( lb /sq  It, COHC) 

Average Upstream & Damstream Inner Core Slope (ZC) 1 :  .50 

File: dm(-26wf.out 
Appendix I 
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DAM OUTER CORE DESCRIPTION : ............................ 
050 Grain Size (mm, D50S) 

Ratio of D90 to 030 Grain Sizes (UNFCS) 

Porosity Ratio (POFS) 

Unit Weight (lb/cu ft, UWS) 

Manning n of Core Material (CNS) 

Internal Friction Angle (degrees, M R S )  

Cohesive Strength (lb/sq it, COHS) 

Average Clay Plasticity Index (PI) 

CA Clay Critical Shear Stress Coefficient (CAI 

CB Clay Critical Shear Stress Coefficient (CB) 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADUP 
PROJECT NUMBER : #63 

PAGE 5 

10/17/1996 

DAM FACE DESCRIPTION : 

Upstream Face Slope (ZU) 1 (vertical) : 2.00 

Downstream Face Slope (7.0) 1 (vertical) : 2.00 

Downstream Face 050 Grain Size (mm, DSODF) 16.100 

Downstream Face 090 to 030 Grain Size Ratio (UNFCDF) 10.900 

Average Grass Length (inches, GL) 4.00 

Grass Condition Factor (1-good, O-none, GS) .25 

Haximum Grass-Lined Channel Velocity (ft/sec, W P )  .OO 

BOUNDARY CONDITIONS : ..................... 
Simulation Duration (hr, TEH) 

Basic Time-Step Size (hr, DTH) 

Iteration Error Tolerance ( 8 ,  ERR1 

Downstream River Bottom Slope (ft/mi, SH) 

Maximum Allowable Breach Bottom Width (ft, BHX) 

Discharge Plot Time-Step Interval (FPT) 

Time-step at which Plotting Starts (TPR) 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : W63 

PAGE 6 

10/17/1996 

INPUT DATA : ------------ 
SPILLWAY RATING CURVE : 

Head Spillway 
Flow 

SPH(1) SPQLI) 
(ft) (cfs) --------- --------- 

.oo .O 
1.10 431.0 
2.10 1499.0 

File: dm4-26wf.out 
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BOSS BREACH version 1.10 
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INTERNAL COMPUTATION CHECKS : 

Avg. inner c outer matl. internal friction angle (rad, AFRA) 39.00 

Equation 21 Thetal' (radians, THl) 65.00 

Equation 13 Critical Depth HI' (ft, HI) .07 

Equation 21 ThetaZ' (radians, TH2) 52.00 

Equation 13 Critical Depth HZ' (ft, HZ) 22.84 

Equation 21 Theta3' (radians, TH3) 45.00 

Equation 13 Critical Depth H3' (ft, H3) 133.79 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADKP 
PROJECT NUMBER : $63 

PAGE 8 

10/17/1996 

FAILURE CODES (KG) : -------------------- 
0 = No erosion of grassed face 
1 - Erosion of dam downstream face 
2 - Erosion of dam upstream face 
3 - Draining of reservoir with breach size continuing to increase 
4 = Piping mode 
5 - Collapse mode 

PPP DESCRIPTION BASED ON ABOVE FAILURE COD= (KG) : ................................................... 
1 = Depth of erosion perpendicular to dmstream face 
2 = Length of breach along downstream face 
3 = Increase in breach width 
4 - Elevation of top of piping breach 

HP DESCRIPTION BASED ON ABOVE FAILURE CODES (KG) : 

1 = Erosion width across top of dam 
2 - Erosion depth at upstream face 
3 - Breach flow depth 
4 - Piping head 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADUP 
PROJECT NUMBER : 163 

PAGE 9 

10/17/1996 

Step Time Elpse Fail Spillway Breach Total Sbmrg Brech Rsrvor Breach Brech D.S.F. Dam Brech Estmte Comput Itrtn Brech 
Step Time Code Outflow Outflow Outflow Crctn Top W. S. Bottom Bottm Eroson Eroson Uanig Erosin Erosin Count Vrtcl 

Factr Width Elev. Elev. Width Depth Width Depth Depth Side 
(ft - (ft - Incrse Incrse Angle 

(hrl (hr) (cfs) (cfs) (cfsl (ft) MSL) USL) (ft) (ft) (ftl (n) lft) (ft) (deg) 
I DTH T KG QTS QB QTOT SUB BT HY HC 80 PPP HP CNN DH DHH KIT ALG ---- ---- ----- ---- --------- --------- --------- ----- ----- ------ ------ ----- ------ ------ ----- ------ ------ ----- ----- 

1.010 .010 1 9119.9 .O 9119.9 1.000 .O 1720.3 1721.5 .O .O .O .0305 .lo0 .OOO 0 .OO 
2 .010 .020 1 9263.0 .O 9263.0 1.000 .O 1720.4 1721.5 .O .O .O .0305 .lo0 .OOO 0 .OO 
3 .010 .030 1 9448.0 .O 9148.0 1.000 .O 1720.4 1721.5 .O .O .O .0305 .lo0 .OOO 0 .OO 

File: dm4-26wf.out 
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BOSS BREACH v e r s i o n  1.10 
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10/17/1996 

BREACH COLLAPSE INTERNAL COMF'UTATIOEI CHECKS : ............................................. 
I t e r a t i o n  Count (KKC) 

Col lapse  Wedge V e r t i c a l  Dimension ( f t ,  YC) 

Force o f  Water on Collapse Wedge (psf ,  FW) 

T o t a l  Force on Col lapse  Wedge (psf ,  FST) 

Res is tance  Shear Force along Wedge Bottom (psf ,  FSB) 

Res is tance  Shear Force along both Wedge Sides ( p s f ,  FSS) 

Res is tance  Cohesive Force along Wedge Bottom (psf ,  FCB) 

Res is tance  Cohesive Force along both Wedge Sides (psf ,  FCS) 

BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : Ftn H i l l s  ADMF' 
PROJECT NUMBER : #63 

PAGE 11 

10/17/1996 

Slump Counter (KSLUMP) 1 

Depth of  V e r t i c a l  Cut when Slump Occurs ( f t ,  HCK) 1.31 

Delay i n  Erosion a s  Slump Material  is Transported ( h r ,  DELT) -02 

Tota l  Change i n  S i d e  Angle due t o  Slump F a i l u r e  (degree,  DELI 25.00 

BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : Ftn H i l l s  ADMP 
PROJECT NUMBER : $63 
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S t e p  Time Elpse F a i l  Spi l lway Breach Total  Sbmrg Brech Rsrvor Breach Brech D.S.F. Dam 
S t e p  Time Code Outflow O u t f l o ,  Outflow Crctn Top W. S. Bottom Bottm Eroson Eroson 

F a c t r  Width Elev. Elev. Width Depth Width 
( f t  - ( f t  - 

( h r )  l h r )  ( c f s )  ( c f s )  ( c f s )  ( f t )  MSL) ML)  ( f t )  ( f t )  ( f t )  
I DTH T KG QTS QB QTOT SUB BT HY HC B0 PPP HP ---- ---- ----- ---- --------- --------- --------- ----- ----- ------ ------ ----- ------ ------ 

19 .040 .220 1 13899.9 . 8  13899.9 1.000 3.2 1721.7 1721.5 2.2 1.1 2.4 

F i l e :  dm4-26wf .out 
Appendix I 

Dam Breach o u t p u t  f i l e  

Brech Estmte 
Manig Erosin 

Depth 
Incrse  

(n) ( f t )  
CNN DH ----- ------ 
.0487 . O O O  

Ccrnput I t r t n  Brech 
E r w i n  Count V r t c l  
Depth S i d e  
Incrse  Angle 
( f t )  (deg) 
DHH KIT ALG ------ ----- ----- 

-000 0 25.00 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 1567. 

Total Force on Collapse Wedge (psf, FST) 

Resistance Shear Force along Wedge Bottom (psf, FSB) 

Resistance Shear Force along both Wedge Sides (psf, FSS) 2864. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 611. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 1222. 
20 .040 .260 1 14726.2 1.4 14726.2 1.000 3.2 1721.8 1721.5 2.2 1.1 2.4 .0374 .OOO 1.501 0 25.00 
20 .040 .260 1 14367.8 3.3 14367.8 1.000 7.6 1721.9 1721.5 5.2 2.6 5.8 .0374 1.501 1.490 125.00 
20 .040 .260 1 14399.8 3.3 14399.81.000 7.61721.91721.5 5.2 2.6 5.8.0374 1.490 1.518 225.00 
20 .040 .260 1 14397.2 3.3 14397.2 1.000 7.6 1721.9 1721.5 5.2 2.6 5.8 -0374 1.518 1.512 3 25.00 
20 .040 .260 1 14397.0 3.3 14397.0 1.000 7.6 1721.9 1721.5 5.2 2.6 5.8 .0374 1.512 1.512 4 25.00 
20 .040 ,260 1 14397.4 3.3 14397.41.000 7.61721.91721.5 5.2 2.6 5.8.0374 1.512 1.512 525.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADW 
PROJECT ~ E R  : a63 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge (psf, FW) 3810. 

Total Force on Collapse Wedge (psf, EST) 21313. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 12257. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5360. 

Resistance Cohesive Force along Wedge Bottm Ipsf, FCB) 1232. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 2464. 
21 .040 .300 1 14389.7 5.3 14389.7 1.000 12.1 1721.9 1721.5 8.2 4.1 9.2 .0340 1.512 1.590 0 25.00 
21 .040 .300 1 14412.6 5.4 14412.61.000 12.31721.91721.5 8.4 4.2 9.4.0340 1.590 1.600 125.00 
21 .040 .300 1 14410.5 5.4 14410.5 1.000 12.3 1721.9 1721.5 8.4 4.2 9.4 .0340 1.600 1.594 2 25.00 
21 .040 .300 1 14410.7 5.4 14410.7 1.000 12.3 1721.9 1721.5 8.4 4.2 9.4 .0340 1.594 1.595 3 25.00 
21 .040 .300 1 14410.5 5.4 14410.5 1.000 12.3 1721.9 1721.5 8.4 4.2 9.4 .0340 1.595 1.594 4 25.00 
21 .040 .300 1 14410.7 5.4 14410.71.000 12.31721.91721.5 8.4 4.2 9.4.0340 1.594 1.595 525.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : #63 

PAGE 15 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : --------------------------------------------- 
Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 6150. 

Total Force on Collapse Wedge (psf, EST) 

Resistance Shear Force along Wedge Bottom (pf, FSB) 

File: dm4-26wf.out 
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Resistance Shear Force along both Wedge Sides (psf, FSS) 6130. 

Resistance Cohesive Force along Wedge Bottom (psf, PCB) 3650. 

I Resistance Cohesive Force along bath Wedge Sides (psf, FCS) 7300. 
22 .002 .302 1 14212.5 6.6 14212.5 1.000 17.0 1721.8 1721.5 11.6 5.8 12.9 -0325 1.594 .083 0 25.00 
22 .002 .302 1 14286.4 4.9 14286.4 1.000 12.5 1721.8 1721.5 8.6 4.3 9.6 .0325 .083 .074 1 25.00 
22 .002 .302 1 14286.0 4.9 14286.0 1.000 12.5 1721.8 1721.5 8.5 4.3 9.5 .0325 .074 .074 2 25.00 
22 .002 .302 1 14286.0 1.9 14286.0 1.000 12.5 1721.8 1121.5 8.5 4.3 9.5 .0325 .074 .074 3 25.00 

I 
BOSS BREACH version 1.10 

PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : Y63 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count ( K C )  0 

Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge (psf, FW) 6234. 

Total Force on Collapse Wedge (psf, EST) 37476. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13797. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 6129. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 5850. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 11700. 
23 .002 .304 1 14332.3 4.9 14332.3 1.000 12.7 1721.8 1721.5 8.7 4.3 9.7 .0333 .074 .074 0 25.00 
23 .002 .304 1 14266.5 4.9 14266.5 1.000 12.7 1721.8 1721.5 8.7 4.3 9.7 .0333 0 4  .073 1 25.00 
23 .002 .304 1 14266.9 4.9 14266.9 1.000 12.7 1721.8 1721.5 8.7 4.3 9.7 .0333 .073 -073 2 25.00 
23 -002 .304 1 14266.9 4.9 14266.9 1.000 12.7 1721.8 1721.5 8.7 4.3 9.7 .0333 .073 -073 3 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : #63 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge (psf, FW) 

Total Force on Collapse Wedge (psf, FST) 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13759. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 6114. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 5984. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 11968. 
24 .002 .306 1 14248.3 4.9 14248.3 1.000 12.9 1721.8 1721.5 8.8 4.4 9.9 .0332 .073 -073 0 25.00 
24 .002 .306 1 14247.9 4.9 14247.9 1.000 12.9 1721.8 1721.5 8.8 4.4 9.9 .0332 .073 .072 125 .00  
24 .002 .306 1 14247.9 4.9 14247.9 1.000 12.9 1721.8 1721.5 8.8 4.4 9.9 .0332 .072 .072 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count ( K C )  

File: dm4-26wf.out 
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Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge (psf, EW) 6437. 

Total Force on Collapse Wedge (psf, FST) 38153. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13712. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 6095. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6115. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 12230. 
25 .002 .308 1 14228.3 1.9 14228.3 1.000 13.1 1121.8 1721.5 9.0 4.5 10.0 .0332 .072 .072 0 25.00 
25 .002 ,308 1 14228.3 4.9 14228.3 1.000 13.1 1721.8 1721.5 9.0 4.5 10.0 .a332 .072 -070 1 25.00 
25 .002 .308 1 14228.3 4.9 14228.3 1.000 13.1 1721.8 1721.5 9.0 4.5 10.0 .0332 .070 .070 2 25.00 

BOSS BFGACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NVHBER : #63 

PAGE 19 

10/17/1996 

BFGACH COLLAPSE INTERNAL COMPUTATION CXEC%S : 

Iteration Count IKKC) 0 

Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge (psf, FW) 6535. 

Total Force on Collapse Wedge (psf, FST) 38459. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13657. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 6073. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6243. 

Resistance Cohesive Force along both Wedge Sides (psi, FCS) 12485. 
26 .002 .310 1 14208.2 4.8 14208.2 1.000 13.3 1721.8 1121 -5 9.1 4.6 10.2 .0332 -070 .070 0 25.00 
26 .002 .310 1 14208.6 1.8 14208.6 1.000 13.3 1721.8 1721.5 9.1 4.6 10.2 .0332 .OlO .069 1 25.00 
26 .002 .310 1 14208.1 4.8 14208.4 1.000 13.3 1721.8 1121.5 9.1 4.6 10.2 .0332 .069 .069 2 25.00 
26 ,002 .310 1 14208.2 4.8 14208.2 1.000 13.3 1721.8 1721.5 9.1 4.6 10.2 -0332 .069 .069 3 25.00 

BOSS BREACH version 1.10 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECXS : 

Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 6631. 

Total Force on Collapse Wedge (psf, FST) 38744. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13596. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 6048. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6367. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 12733. 
27.002 .312 1 14188.1 4.8 14188.1 1.000 13.5 1721.8 1721.5 9.2 4.6 10.3 .0332 .069 .069 0 25.00 
21 .002 .312 1 14188.1 4.8 14188.1 1.000 13.5 1721.8 1721.5 9.2 4.6 10.3 .a332 .069 .068 1 25.00 
21 .002 .312 1 11188.1 t.8 1t188.1 1.000 13.5 1721.8 1721.5 9.2 4.6 10.3 .OX2 .068 .068 2 25.00 

File: dm4-26wf.out 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension lit, YC) 3.00 

Force of Water on Collapse Wedge (psf, FW) 6725. 

Total Force on Collapse Wedge (psf, EST) 39009. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13528. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 6020. 

Resistance Cohesive Force along Wedge Bottom (psi, FCB) 64 87. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 12974. 
28 .002 ,314 1 14168.1 4.8 14168.1 1.000 13.7 1721.8 1721.5 9.4 4.7 10.5 .0333 .068 .068 0 25.00 
28 .002 .314 1 14168.1 4.8 14168.1 1.000 13.7 1721.8 1721.5 9.4 4.7 10.5 .OX3 .068 -066 125.00 
28 .002 .314 1 14168.1 4.8 14168.1 1.000 13.7 1721.8 1721.5 9.4 4.7 10.5 .0333 .066 -066 2 25.00 

BOSS BREACH version 1.10 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FWI 

Total Force on Collapse Wedge (psf, EST) 39253. 

Resistance Shear Force along Wedge Bottom (psf, FSBI 13453. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5989. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6604. 

Resistance Cohesive Force along both Wedge Sides (psf, FCSI 13208. 
29 .002 .316 1 14146.9 4.7 14146.9 1.000 13.9 1721.8 1721.5 9.5 4.8 10.6 .0333 .066 -066 0 25.00 
29 .002 .316 1 14146.9 4.7 14146.9 1.000 13.9 1721.8 1721.5 9.5 4.8 10.6 .0333 .066 .065 1 25.00 
29 .002 .316 1 14146.9 4.7 14146.9 1.000 13.9 1721.8 1721.5 9.5 4.7 10.6 .0333 .065 .065 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : (163 

PAGE 23 

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count (KKCI 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FWI 

Total Force on Collapse Wedge (psf, EST1 

Resistance Shear Force along Wedge Bottom (psf, FSB) 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5955. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6717. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 13434. 

File: dm4-26wf.out 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 

Total Force on Collapse Wedge (psf, FST) 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13287. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5919. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6826. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 13652. 
31 .002 .320 1 14104.8 4.7 14104.8 1.000 14.3 1721.8 1721.5 9.8 4.9 10.9 .0333 .064 -064 0 25.00 
31 -002 .320 1 14104.8 7 14104.8 1.000 14.3 1721.8 1721.5 9.8 4.9 10.9 .a333 .064 -062 1 25.00 
31 .002 .320 1 14104.8 4.7 14104.8 1.000 14.3 1721.8 1721.5 9.8 4.9 10.9 .a333 .062 .062 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT W E R  : t63 

PAGE 25 

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collap3e Wedge (psf, FW) 

Total Force on Collapse Wedge lpsf, FST) 

Resistance Shear Force along Wedge Bottom Lpsf, FSB) 13197. 

Resistance Shear Force along both Wedge Sides (psf, FSSI 5880. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 6932. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 13863. 
32 .002 .322 1 14083.2 4.6 14083.2 1.000 14.5 1721.8 1721.5 9.9 4.9 11.0 .a334 .062 -062 0 25.00 
32 .002 .322 1 14083.2 4.6 14083.2 1.000 14.5 1721.8 1721.5 9.9 4.9 11.0 .a334 .062 -061 125.00 
32 .002 .322 1 14083.2 4.6 14083.2 1.000 14.5 1721.8 1721.5 9.9 4.9 11.0 .a331 .061 -061 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : t63 

PAGE 26 

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : --------------------------------------------- 
Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FWI 

Total Force on Collapse Wedge (psf, FST) 

File: dm4-26wf.out 
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Resistance Shear Force along Wedge Bottom (psf, FSB) 13102. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5840. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 7034. 

Resistance Cohesive Force along both Wedge Sides (psf, FCSI 14067. 
33 .002 .324 1 14061.1 4.5 14061.1 1.000 14.7 1721.8 1721.5 10.0 5.0 11.2 .0334 .061 .061 0 25.00 
33 .002 .324 1 14061.1 4.5 14061.1 1.000 14.7 1721.8 1721.5 10.0 5.0 11.2 .0334 .061 -059 1 25.00 
33 -002 .324 1 14061.1 4.5 14061.1 1.000 14.6 1721.8 1721.5 10.0 5.0 11.2 .0334 .059 -059 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : #63 

PAGE 27 

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge (psf, FWI 7245. 

Total Force on Collapse Wedge (psf, FST) 40197. 

Resistance Shear Force along Wedge Bottom (psf, FSB) 13004. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5798. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 7132. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 14263. 
34.002 .326 1 14038.9 4.5 14038.9 1.000 14.8 1721.8 1721.5 10.1 5.1 11.3 .0335 .059 .060 0 25.00 
34 .002 .326 1 14039.1 4.5 14039.1 1.000 14.8 1721.8 1721.5 10.1 5.1 11.3 .0335 -060 .058 1 25.00 
34 -002 .326 1 14039.1 4.5 14039.1 1.000 14.8 1721.8 1721.5 10.1 5.1 11.3 .0335 .058 .058 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : #63 

PAGE 28 

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count (KKC) 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 

Total Force on Collapse Wedge (psf, FSTI 

Resistance Shear Force along Wedge Bottom (psf, FSB) 12902. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5754. 

Resistance Cohesive Force along Wedge Bottom (psf, PCB) 7226. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 14452. 
35 .002 .328 1 14016.5 4.4 14016.5 1.000 15.0 1721.8 1721.5 10.2 5.1 11.4 .0335 .058 .058 0 25.00 
35 .002 .328 1 14016.5 4.4 14016.5 1.000 15.0 1721.8 1721.5 10.2 5.1 11.4 .0335 .058 -057 1 25.00 
35 .002 -328 1 14016.5 4.4 14016.5 1.000 15.0 1721.8 1721.5 10.2 5.1 11.0 .0335 .057 -057 2 25.00 

File: dm4-26wf.out 
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BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : X63 

PAGE 29  

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 

Total Force on Collapse Wedge (psf, FST) 40456. 

Resistance Shear Force along Wedge Bottom (psf, PSB) 12797. 

Resistance Shear Force along both Wedge Sides (prf, FSS) 5709. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 7317. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 14634. 
36 .002 .330 1 13993.4 4.3 13993.4 1.000 15.2 1721.8 1721.5 10.3 5.2 11.6 .0336 .057 .057 0 25.00 
36  .002 .330 1 13993.4 4.3 13993.4 1.000 15.2 1721.8 1721.5 10.3 5.2 11.6 .0336 .057 .055 1 2 5 . 0 0  
36  .002 .330 1 13993.4 4.3 13993.4 1.000 15.1 1721.8 1721.5 10.3 5.2 11.6 .0336 .055 .055 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : #63 
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10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension (ft, YC) 

Force of Water on Collapse Wedge (psf, FW) 

Total Force on Collapse Wedge (psf, FST) 

Resistance Shear Force along Wedge Bottom (psf, FSB) 12689. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5663. 

Resistance Cohesive Force along Wedge Bottau (psf, FCB) 7404. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 14808. 
37 .002 .332 1 13970.5 4.3 13970.5 1.000 15.3 1721.8 1721.5 10.4 5.2 11.7 .0337 .055 .055 0 25.00 
37 .002 .332 1 13970.5 4.3 13970.5 1.000 15.3 1721.8 1721.5 10.4 5.2 11.7 .0337 -055 .054 1 25.00 
37 .002 .332 1 13970.5 4.3 13970.5 1.000 15.3 1721.8 1721.5 10.4 5.2 11.7 -0337 .054 .054 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : W63 

PAGE 3 1  

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Ohension (ft, YC) 

Force of Water on Collapse Wedge (psf. FWI 

Total Force on Collapse Wedge (psf, FST) 

Resistance Shear Force along Wedge Bottom (psf, FSB) 12580. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5615. 

Resistance Cohesive Force along Wedge Bottom (psf, FCB) 7487. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 14975. 

File: dm4-26wf.out 
Appendix I 
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BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
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BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : ............................................. 
Iteration Count (KKC) 0 

Collapse Wedge Vertical Dimension (ft, YCI 3.00 

Force of Water on Collapse Wedge (psf, FWI 

Total Force on Collapse Wedge (psf, FSTI 

Resistance Shear Force along Wedge Bottom lpsf, FSBl 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5567. 

Resistance Cohesive Force 41ong Wedge Bottom (psf, PCB) 7567. 

Resistance Cohesive Force along both Wedge Sides (psf, FCSI 15134. 
39 .002 .336 1 13923.9 4.1 13923.9 1.000 15.6 1721.8 1721.5 10.6 5.3 11.9 .OX8 .052 .052 0 25.00 
39.002 .336 1 13924.1 4.1 13924.1 1.000 15.6 1721.8 1721.5 10.6 5.3 11.9 -0338 .052 -051 125.00 
39 .002 .336 1 13924.1 4.1 13924.1 1.000 15.6 1721.8 1721.5 10.6 5.3 11.9 .0338 .051 -051 2 25.00 

BOSS BREACH version 1.10 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : $63 

PAGE 33 

10/17/1996 

BREACH COLLAPSE INTERNAL COMPUTATION CHECKS : 

Iteration Count (KKCI 0 

Collapse Wedge Vertical Dimension (ft, YC) 3.00 

Force of Water on Collapse Wedge lpsf, FW) 

Total Force on Collapse Wedge (psf, FST) 

Resistance Shear Force along Wedge Bottom (psf, FSBI 12356. 

Resistance Shear Force along both Wedge Sides (psf, FSS) 5518. 

Resistance Cohesive Force along Wedge Bottom (psf, FCBI 7643. 

Resistance Cohesive Force along both Wedge Sides (psf, FCS) 15287. 
40 .002 .338 1 13899.6 4.0 13899.6 1.000 15.8 1721.7 1721.5 10.7 
40 .002 -338 1 13899.6 4.0 13899.6 1.000 15.8 1721.7 1721.5 10.7 
40 .002 .338 1 13899.6 4.0 13899.6 1.000 15.8 1721.7 1721.5 10.7 
41 -001 .339 2 13873.3 5.0 13878.3 1.000 10.8 1721.7 1721.5 10.7 
41 .001 .339 2 13877.4 5.9 13883.3 1.000 10.8 1721.7 1721.4 10.7 
41 .001 .339 2 13877.4 5.8 13883.2 1.000 10.8 1721.7 1721.4 10.7 
41 .001 .339 2 13877.4 6.0 13883.4 1.000 10.8 1721.7 1721.4 10.7 
41 .001 .339 2 13877.4 5.8 13883.3 1.000 10.8 1721.7 1721.4 10.7 
41 .001 .339 2 13877.4 6.1 13883.5 1.000 10.8 1721.7 1721.4 10.7 
42 .001 .340 2 13869.2 8.1 13877.7 1.000 10.9 1721.7 1721.3 10.7 
42 .OOl .340 2 13865.0 9.6 13874.6 1.000 10.9 1721.7 1721.3 10.7 
42 .001 .340 2 13865.0 9.4 13874.4 1.000 10.9 1721.7 1721.3 10.7 
42 .001 .340 2 13865.0 10.4 13875.4 1.000 11.0 1721.7 1721.3 10.7 
42 .001 .340 2 13865.0 10.1 13875.1 1.000 10.9 1721.7 1721.3 10.7 
42 .001 .340 2 13865.0 9.9 13874.9 1.000 10.9 1721.7 1721.3 10.7 
43 .OOl .34l 2 13852.6 14.4 13867.0 1.000 11.1 1721.7 1721.2 10.7 
43 .001 .341 2 13852.6 17.3 13869.9 1.000 11.1 1721.7 1721.1 10.7 
43 .001 .341 2 13852.5 19.4 13872.0 1.000 11.2 1721.7 1721.0 10.7 
43 .001 .341 2 13852.5 19.6 13872.1 1.000 11.2 1721.7 1721.0 10.7 
43 .001 .341 2 13852.5 19.8 13872.4 1.000 11.2 1721.7 1721.0 10.7 

File: dm4-26wf.out 
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BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : Ftn H i l l s  ADMP 
PROJECT NUMBER : W63 

PAGE 34 

10 /17 /1996  

S t e p  Time Elpse  F a i l  S p i l l w a y  Breach 
S t e p  Time Code Outflow Outflow 

(hr )  (hr )  ( c f s )  ( c f s )  
I DTH T KG QTS QB ---- ---- ----- ---- --------- --------- 

50 .001 .348 2 13659.9 5120.3 
5 0  .001  .348 2 13655.1 5650.4 
50 ,001 .348 2 13656.1 5090.1 
50 - 0 0 1  -348 2 13655.2 5677.3 
50 .001 .348 2 13656.5 5068.1 
50 .001 .348 2 13655.2 5694.1 
5 0 . 0 0 1  .348 2 13656.5 5046.6 
5 0 . 0 0 1  .348 2 13655.2 5720.3 
5 0  - 0 0 1  .348 2 13656.5 5021.1 
5 0  .001 2 4 8  2 13655.2 5750.8 
50 .001 -348 2 13656.3 4996.7 
50 .001 .348 2 13654.8 5779.1 
50 .001 .348 2 13656.3 4967.3 
50 .001 .348 2 13654.8 5819.9 
50 .001 .348 2 13656.4 4940.1 
50 .001 .348 2 13654.8 5852.8 
50 .001 .348 2 13656.4 4904.9 
50 - 0 0 1  .348 2 13654.9 5891.6 
50 .001 .348 2 13656.6 4875.1 
50 .001 .348 2 13654.5 5933.9 
5 1  .001 -349 2 13577.7 6317.0 
5 1  .001 .349 3 13573.0 12932.1 
5 1 . 0 0 1  -349 3 13568.5 8411.0 
5 1  .001 .349 3 13556.7 8419.5 
5 1  .001 .349 3 13567.7 8419.5 
5 1  .001 .349 3 13567.3 8419.5 
5 2  .010 .359 3 13214.6 8349.4 
52 .010 .359 3 12951.1 8555.9 
52 .010 .359 3 12956.1 8563.4 
52 .010 .359 3 12951.1 8563.7 
53 .010 .369 3 11659.0 8627.6 
53 .010 .369 3 12083.3 8629.9 
53 .010 .369 3 12074.9 8629.6 
53 .010 .369 3 12074.9 8629.9 
53 .010 .369 3 12074.9 8629.9 
53 .010 .369 3 12074.9 8629.8 
54 .010 .379 3 11233.1 8698.0 
54 -010 .379 3 11243.1 8699.4 
5 5 . 0 1 0  .389 3 10450.5 8772.5 
55  .010 .389 3 10450.9 8774.3 
55  .010 .389 3 10449.0 8774.3 
55  .010 .389 3 10449.0 8774.3 
55 .010 .389 3 10449.0 8774.2 
55 .010 .389 3 10449.0 8774.1 
56  .010 .399 3 9697.6 8852.3 
56 .010 .399 3 9698.4 8854.1 
56  .010 .399 3 9696.1 8854.1 
56  .010 .399 3 9696.1 8854.1 
56  .010 .399 3 9696.1 8854.0 
56 .010 .399 3 9696.1 8854.3 
57 .010 .409 3 8981.4 8937.5 
57 .010 .409 3 8982.1 8939.2 
57  .010 .409 3 8979.8 8939.3 
57 .010 .409 3 8979.8 8939.2 
57 .010 .a09 3 8979.8 8939.2 
57 .010 .a09 3 8979.8 8939.1 
58 .010 .419 3 8298.3 9026.7 
58 .010 .419 3 8299.5 9028.5 
58. .010 ,419 3 8297.2 9028.6 
58 .010 .a19 3 8297.2 9028.5 
58 .010 .419 3 8297.2 9028.5 
58 .010 .419 3 8297.2 9028.7 
59 .010 .429 3 7742.8 9120.5 
59  .010 .a29 3 7742.8 9122.2 
59 .010 .429 3 7740.6 9122.2 
59 .010 .429 3 7740.6 9122.2 
59  .OlO .429 3 7740.6 9122.1 
59 .010 .429 3 7740.6 9122.1 
60 .010 .a39 3 7227.0 9216.4 
60 .010 .a39 3 7225.8 9218.2 
60 .010 .439 3 7223.6 9218.3 
60 .010 .439 3 7223.6 9218.5 
60 .010 .a39 3 7223.6 9218.5 
60 .010 .439 3 7223.6 9218.4 
6 1  .010 .449 3 6721.8 9314.7 

F i l e :  dm4-26wf.out 

Total  Sbmrg Brech Rsrvor Breach Brech D.S.F. U.S.F. Brech Estmte Comput I t r t n  Brech 
Outflow Crctn Top W .  S .  Bottom Bottm Breach Eroson Manig Erosin Erosin Count V r t c l  

Factr Width E lev .  E lev .  Width Length Depth Depth Depth S i d e  
( f t  - ( f t  - I n c r s e  Incrse  Angle 

( c f s )  ( f t )  MSL) MSL) ( f t )  ( f t )  ( f t )  (n)  ( f t )  ( f t )  (deg) 
QTOT SUB BT HY HC B0 PPP HP CNN DH DHH KIT ALG --------- ----- ----- ------ ------ ----- ------ ------ ----- ------ ------ ----- ----- 

18780.2 1.000 30.0 1721.7 1700.8 10.7 98.0 20.7 .0205 3.721 4.812 1 25.00 
19305.5 1.000 31.1 1721.7 1699.7 10.7 99.9 21.8 -0205 4.812 3.655 2 25.00 
18746.1 1.000 30.0 1721.7 1700.9 10.7 97.9 20.6 -0205 3.655 4.865 3 25.00 
19332.5 1.000 31.1 1721.7 1699.7 10.7 100.0 21.8 .0205 4.865 3.608 4 25.00 
18724.5 1.000 29.9 1721.7 1700.9 10.7 97.8 20.6 .0205 3.608 4.898 5 25.00 
19349.3 1.000 31.1 1721.7 1699.6 10.7 100.0 21.9 .0205 4.898 3.562 6 25.00 
18703.1 1.000 29.9 1721.7 1701.0 10.7 97.7 20.5 -0205 3.562 4.950 7 25.00 
19375.5 1.000 31.2 1721.7 1699.6 10.7 100.1 21.9 .0205 4.950 3.507 8 25.00 
18677.6 1.000 29.8 1721.7 1701.0 10.7 97.6 20.5 .0205 3.507 5.010 9 25.00 
19406.0 1.000 31.3 1721.7 1699.5 10.7 100.2 22.0 .0205 5.010 3.454 10  25.00 
18653.0 1.000 29.8 1721.7 1701.1 10.7 97.5 20.4 .0205 3.454 5.065 11 25.00 
19433.9 1.000 31.3 1721.7 1699.4 10.7 100.3 22.1 .0205 5.065 3.390 12  25.00 
18623.7 1.000 29.7 1721.7 1701.1 10.7 97.4 20.4 .0205 3.390 5.146 13 25.00 
19474.7 1.000 31.4 1721.7 1699.4 10.7 100.4 22.1 .0205 5.146 3.331 14 25.00 
18596.4 1.000 29.7 1721.7 1701.2 10.7 97.3 20.3 .0205 3.331 5.209 15 25.00 
19507.6 1.000 31.4 1721.7 1699.3 10.7 100.6 22.2 .0205 5.209 3.253 1 6  25.00 
18561.3 1.000 29.6 1721.7 1701.3 10.7 97.2 20.2 .0205 3.253 5.285 17  25.00 
19546.5 1.000 31.5 1721.7 1699.2 10.7 100.7 22.3 .0205 5.285 3.188 18  25.00 
18531.7 1.000 29.5 1721.7 1701.3 10.7 97.0 20.2 .0205 3.188 5.366 19  25.00 
19588.4 1.000 31.6 1721.7 1699.1 10.7 100.8 22.4 .0205 5.366 3.104 20 25.00 
19894.8 1.000 32.3 1721.7 1698.4 10.7 102.3 23.1 .0209 3.104 5.387 0 25.00 
26505.1 1.000 46.5 1721.7 1694.7 21.5 10.8 5.6 .0209 5.387 ,024 1 25.00 
21982.4 1.000 35.8 1721.7 1694.7 10.8 .O 11.2 .0209 -024 .028 2 25.00 
21976.3 1.000 35.8 1721.7 1694.7 10.8 .1 17.8 .0209 -028 .028 3 25.00 
21987.2 1.000 35.8 1721.7 1694.7 10.8 .1 17.8 .0209 .028 .028 4 25.00 
21986.8 1.000 35.8 1721.7 1694.7 10.8 .1 17.8 .0209 .028 .028 5 25.00 
21564.0 1.000 35.8 1721.5 1694.7 10.9 .1 17.8 .0219 .028 .274 0 25.00 
21506.9 1.000 36.3 1721.5 1694.7 11.3 .5 17.9 .0219 .274 .285 1 25.00 
21519.4 1.000 36.4 1721.5 1694.7 11.4 - 6  17.9 .0219 .285 .285 2 25.00 
21514.8 1.000 36.4 1721.5 1694.7 11.4 - 6  17.9 .0219 .285 .285 3 25.00 
20286.5 1.000 36.9 1721.2 1694.7 11.9 .6 17.9 .0219 .285 .290 0 25.00 
20713.2 1.000 36.9 1721.2 1694.7 11.9 .6 17.7 -0219 .290 .290 1 2 5 . 0 0  
20704.6 1.000 36.9 1721.2 1694.7 11.9 .6 17.6 .0219 .290 .290 2 25.00 
20704.8 1.000 36.9 1721.2 1694.7 11.9 .6 17.7 .0219 .290 .290 3 25.00 
20704.8 1.000 36.9 1721.2 1694.7 11.9 .6 17.7 .0219 .290 .290 4 25.00 
20704.7 1.000 36.9 1721.2 1694.7 11.9 .6 17.6 .0219 .290 .290 5 25.00 
19931.1 1.000 37.5 1721.0 1694.7 12.5 .6 17.6 .0219 .290 .292 0 25.00 
19942.5 1.000 37.5 1721.0 1694.7 12.5 .6 17.3 -0219 .292 .292 1 2 5 . 0 0  
19223.0 1.000 38.1 1720.7 1694.7 13.1 .6 17.3 .0219 .292 .295 0 25.00 
19225.1 1.000 38.1 1720.7 1694.7 13.1 .6 17.0 -0219 .295 .295 1 25.00 
19223.3 1.000 38.1 1720.7 1694.7 13.1 .6 17.0 .0219 .295 .295 2 25.00 
19223.2 1.000 38.1 1720.7 1694.7 13.1 .6 17.0 .0219 .295 -295 3 25.00 
19223.2 1.000 38.1 1720.7 1694.7 13.1 .6 17.0 .0219 .295 .294 4 25.00 
19223.1 1.000 38.1 1720.7 1694.7 13.1 .6 17.0 .0219 .294 .295 5 25.00 
18549.9 1.000 38.7 1720.5 1694.7 13.7 .6  17.0 .0218 .294 .297 0 25.00 
18552.5 1.000 38.7 1720.5 1694.7 13.7 .6 16.8 .0218 .297 .297 1 25.00 
18550.2 1.000 38.7 1720.5 1694.7 13.7 .6 16.7 -0218 .297 .297 2 25.00 
18550.2 1.000 38.7 1720.5 1694.7 13.7 .6 16.7 .0218 .297 .297 3 25.00 
18550.1 1.000 38.7 n 2 0 . 5  1694.7 13.7 .6 16.7 .0218 .297 .298 4 25.00 
18550.4 1.000 38.7 1720.5 1694.7 13.7 .6 16.8 .0218 .298 .298 5 25.00 
17918.9 1.000 39.3 1720.3 1694.7 14.3 .6 16.8 .0218 .298 -300 0 25.00 
17921.3 1.000 39.3 1720.3 1694.7 14.3 .6 16.5 -0218 .300 .300 1 25.00 
17919.1 1.000 39.3 1720.3 1694.7 14.3 .6 16.5 -0218 .300 .300 2 25.00 
17919.0 1.000 39.3 1720.3 1694.7 14.3 .6 16.5 .0218 .300 .300 3 25.00 
17919.0 1.000 39.3 1720.3 1694.7 14.3 .6 16.5 .0218 .300 .300 4 25.00 
17918.9 1.000 39.3 1720.3 1694.7 14.3 .6 16.5 .0218 .300 .300 5 25.00 
17325.0 1.000 39.9 1720.0 1694.7 14.9 .6 16.5 .0218 .300 .303 0 25.00 
17328.0 1.000 39.9 1720.0 1694.7 14.9 .6 16.2 .0218 .303 .303 1 25.00 
17325.7 1.000 39.9 1720.0 1694.7 14.9 .6 16.2 .0218 .303 .303 2 25.00 
17325.7 1.000 39.9 1720.0 1694.7 14.9 .6 16.2 .0218 .303 .303 3 25.00 
17325.6 1.000 39.9 1720.0 1690.7 14.9 .6 16.2 .0218 .303 .304 4 25.00 
17325.9 1.000 39.9 1720.0 1694.7 14.9 .6 16.2 .0218 .304 .304 5 25.00 
16863.3 1.000 40.5 1719.8 1694.7 15.5 .6 16.2 .0218 -304 .307 0 25.00 
16865.0 1.000 40.5 1719.8 1694.7 15.5 .6  16.0 .0218 .307 -307 1 25.00 
16862.8 1.000 40.5 1719.8 1694.7 15.5 .6 16.0 .0218 .307 -307 2 25.00 
16862.8 1.000 40.5 1719.8 1694.7 15.5 .6 16.0 .0218 .307 -306 3 25.00 
16862.7 1.000 40.5 1719.8 1694.7 15.5 .6 16.0 -0218 .306 .306 4 25.00 
16862.7 1.000 40.5 1719.8 1694.7 15.5 .6 16.0 .0218 .306 .307 5 25.00 
1b443.4 1.000 41.1 1719.6 1694.7 16.1 - 6  16.0 .0218 .306 .310 0 25.00 
16444.01.000 4 1 . 2 1 7 1 9 . 6 1 6 9 4 . 7  16.2 .6 15.7.0218 .310 -310 1 2 5 . 0 0  
16441.8 1.000 41.2 1719.6 1694.7 16.2 .6 15.7 .0218 .310 .310 2 25.00 
16442.1 1.000 41.2 1719.6 1694.7 16.2 .6  15.7 .0218 .310 .310 3 25.00 
1b442.0 1.000 41.2 1719.6 1694.7 16.2 .6 15.7 .0218 .310 .310 4 25.00 
16442.0 1.000 41.2 1719.6 1694.7 16.2 .6 15.7 -0218 .310 .310 5 25.00 
lb03b.6 1.000 41.8 1719.4 1694.7 16.8 .6 15.7 .0218 -310 .313 0 25.00 
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BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : F t n  H i l l s  ADMP 
PROJECT NUMBER : #63 

PACE 35 

10/17/1996 

S t e p  Time E l p s e  F a i l  S p i l l w a y  Breach  Total Sbmrg Brech  R s r v o r  B r e a c h  Brech  Breach  Breach  B r e c h  E s t m t e  Cmpput I t r t n  B r e c h  
S t e p  Time Code O u t f l o w  Ou t f l cm  Outflow C r c t n  Top W. S.  Bo t t om Bo t tm  Wid th  Flow Manig E r o s i n  E r o s i n  Count  V r t c l  

F a c t r  W i d t h  E l ev .  E l ev .  Wid th  I n c r e s  Depth  Depth  Depth  S i d e  
( f c  - ( f t  - I n c r s e  I n c r s e  A n g l e  

( h r )  ( h r l  ( c f s )  ( c f s )  ( c f s l  ( f t )  MSL) MSL) ( f t )  ( f t )  (ft) ( n )  ( f t )  ( f t )  ( d e g )  
I DTH T KG QTS QB QTOT SllR RT HY HC BO PPP HP CNN DH DHH KIT AU; ---- ---- ----- ---- --------- --------- --------- ----- ----- ------ ------ ----- ------ ------ ----- ------ ------ ----- ----- 
100 .010 .a39 3 .O 11864.9 11864.9 1.000 71.2 1712.6 1694.7 46.2 .8 9.4 .a213 .398 .398 1 25.00 
100 .010 .839 3 .O 11865.0 llR1;5.0 I.flOfl 71.2 1712.6 1694.7 46.2 .8 9.4 .a213 .398 .399 2 25.00 
100 .010 .839 3 .O 11865.0 11865.0 1.000 71.2 1712.6 1694.7 46.2 .8 9.4 .a213 .399 .399 3 25.00 
100 .010 .a39 3 .O 11865.1 118b5.1 1.000 71.2 1712.6 1694.7 46.2 .8 9.4 .a213 .399 .398 4 25.00 
100 .010 .839 3 .O 11864.8 11869.8 1.000 71.2 1712.6 1694.7 46.2 .8 9.4 .a213 .398 .398 5 25.00 
101 .010 .849 3 .O 11756.4 11756.4 1.000 72.0 1712.3 1694.7 47.0 .8 9.4 .a213 .398 .394 0 25.00 
101 .010 .849 3 .O 11756.6 11756.6 1.000 72.0 1712.3 1694.7 47.0 .8 9.2 .a213 .394 .394 125.00 
101 .010 .849 3 .O 11756.7 11756.7 1.000 72.0 1712.3 1694.7 47.0 .8 9.2 .a213 .394 .395 2 25.00 
101 .010 .849 3 .O 11756.7 11756.7 1.000 72.0 1712.3 1694.7 47.0 .8 9.2 .a213 .395 .395 3 25.00 
101 .010 .849 3 .O 11756.8 11756.8 1.000 72.0 1712.3 1694.7 47.0 .8 9.2 ,0213 .395 .395 4 25.00 
101 .010 .849 3 .O 11756.9 11756.9 1.000 72.0 1712.3 1694.7 47.0 .8 9.2 .a213 .395 .395 5 25.00 

F i l e :  dm(-26wf.out 
Append ix  I 

fl .rm D t e a c h  output f i l e  
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BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : F t n  H i l l s  ADKP 
PROJECT NUMBER : #63 

PAGE 3 6  

10 /17 /1996  

Slump Coun te r  (KSLUHP) 2 

Depth o f  V e r t i c a l  Cut  when Slump Occurs  ( f t ,  HCK) 22.88 

De lay  i n  E r o s i o n  a s  Slump M a t e r i a l  is Transpor ted  ( h r ,  DELT) .08 

T o t a l  Change i n  S i d e  Angle due  t o  Slump F a i l u r e  ( d e g r e e ,  []EL) 13.00 

BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : F t n  H i l l *  ADMP 
PROJECT NUMBER : #63 

PAGE 3 7  

10 /17 /1996  

S t e p  T h e  E l p s e  F a i l  S p i l l w a y  Breach T o t a l  Sbmrg Brech R s r v o r  Breach  Brech Breach Breach Brech Estrnte Comput I t r t n  Brech  
S t e p  T h e  Code Outf low Outf low Outf low C r c t n  Top W. S. Bottom Bottm Width Flow Manig Eros in  E r o s i n  Count V r t c l  

F a c t s  Width E lev .  E lev .  Width I n c r e s  Depth Depth Depth S i d e  
( f t  - ( f t  - I n c r s e  I n c r s e  Angle  

( h r )  ( h r )  ( c f s )  ( c f s )  ( c f s )  ( f t )  MSL) MSL) ( f t )  ( f t )  ( f t )  (n )  ( f t )  ( f t )  (deg)  
I DTH T KG QTS QB QTOT SUB BT HY HC BO PPP HP CNN DH DHW KIT ALO 
---- ---- ----- ---- --------- --------- --------- ----- ----- ------ ------ ----- ------ ------ ----- ------ ------ ----- ----- 

102 .010 .859 3 . O  11659.3 11659.3 1.000 75 .8  1712.0 1694.7 47.0 .O 9.0 .0213 .OOO .OOO 0 28.25 

103  .010 .869 3 . O  11450.9 11450.9 1.000 77 .8  1711.7 1694.7 47.0 .O 9.1 .0213 .OOO .OOO 0 29.88 

104 .010 .879 3 . O  11239.2 11239.2 1.000 79 .8  1711 .5  1694 .7  47.0 .O 8.9 .0213 .000 .000 0 31.50 

105 .010 .889 3 . O  11029.7 11029.7 1.000 82.0 1711 .2  1694.7 47.0 .O 8.8 .0212 .000 .000 0 33.13 

106  .010 .899 3 . O  10822.7 10822.7 1.000 84.2 1710.9 1694.7 47.0 . O  8.6 .0212 .000 -000 0 34.75 

107 .010 .909 3 . O  10618.8 10618.8 1.000 86 .5  1710 .6  1694.7 47.0 .O 8.5 .0212 -000 .000 0 36.38 

108 .010 .919 3 . O  10418.3 10418.3 1.000 88.9 1710.3 1694.7 47.0 .O 8.3 .0212 -000 .OOO 0 38.00 

109 .010 .929 3 . O  10125.4 10125.4 1.000 88.9 1710.1 1694.7 47.0 .O 8.2 -0212 -000 .OOO 0 38.00 

110 .010 .939 3 . O  9844.3 9844.3 1.000 88.9 1709.8 1694.7 47.0 - 0  8.1 .0212 .OOO .286 0 38.00 

110 .010 .939 3 . O  9952.7 9952.7 1.000 89.5 1709.8 1694.7 47.6 .6  7.9 .0212 .286 .289 1 38.00 

110 .010 ,939 3 . O  9951.3 9951.3 1.000 89.5 1709.8 1694.7 47.6 .6  7.9 -0212 .289 -289 2 38.00 

110 .010 .939 3 . O  9951.4 9951.4 1.000 89.5 1709.8 1694.7 47.6 .6  7.9 .0212 .289 .289 3 38.00 

110 .010 .939 3 0 9951.4 9951.4 1.000 89.5 1709.8 1694.7 47.6 .6  7.9 .0212 2 8 9  .290 4 38.00 

110 .010 .939 3 . O  9951.5 9951.5 1.000 89.5 1709.8 1694.7 47.6 .6  7.9 .0212 2 9 0  .289 5 38.00 

111 .010 .949 3 . O  9783.9 9783.9 1.000 90.0 1709.6 1694.7 48.2 - 6  7.9 .0212 .290 .284 0 38.00 

111 .010 .949 3 . O  9785.8 9785.8 1.000 90.0 1709.6 1694.7 48.2 .6  7.8 -0212 .284 .284 1 38.00 

111 .010 .949 3 . O  9785.9 9785.9 1.000 90.0 1709.6 1694.7 48.2 .6  7 .8  .0212 .284 .284 2 38.00 

111 .010 -949 3 . O  9785.9 9785.9 1.000 90.0 1709.6 1694.7 48.2 .6  7.8 .0212 .284 .284 3 38.00 

111 .010 .949 3 . O  9786.0 9786.0 1.000 90.0 1709.6 1694.7 48.2 .6 7.8 .0212 .284 .285 4 38.00 

111 .010 -949 3 . O  9786.0 9786.0 1.000 90.0 1709.6 1694.7 48.2 .6  7 .8  .0212 .285 .284 5 38.00 

112 .010 -959 3 . O  9617.4 9617.4 1.000 90.6 1709.3 1694.7 48.7 .6  7.8 .0211 .285 .279 0 38.00 

112 .010 .959 3 . O  9619.7 9619.7 1.000 90.6 1709.3 1694.7 48.7 .6  7.6 .0211 .279 2 7 9  1 38.00 

112 -010  .959 3 . O  9619.7 9619.7 1.000 90.6 1709.3 1694.7 48.7 .6  7.6 .0211 .279 .279 2 38.00 

112 .010 .959 3 . O  9619.7 9619.7 1.000 90 .6  1709.3 1694.7 48.7 .6  7.7 .0211 .279 .280 3 38.00 

112 .010 .959 3 . O  9619.8 9619.8 1.0110 90 .6  1709.3 1694.7 48.7 .6  7.7 .0211 .280 .280 4 38.00 

112 .010 .959 3 . O  9619.8 9619.8 1.000 90 .6  1709.3 1694.7 48.7 .6  7.7 .0211 ,280 .279 5 38.00 

113 -010  .969 3 . O  9450.8 9450.8 1.000 91.1 1709.1 1694.7 49.3 .6  7.6 .0211 .280 .274 0 38.00 

113 .010 .969 3 . O  9453.2 9153 .21 .000  9 1 . 1 1 7 0 9 . 1 1 6 9 4 . 7  49.3 .5  7 . 5 . 0 2 1 1  .274 .274 1 3 8 . 0 0  

113 .010 .969 3 . O  9453.2 9453.2 1.000 91.1 1709.1 1694.7 49.3 .5  7.5 .0211 .274 .274 2 38.00 

113  .010 .969 3 . O  9453.3 9453.3 1.000 91.1 1709.1 1694.7 49.3 .5  7.5 .0211 .274 .275 3 38.00 

113  .010 .969 3 . O  9453.3 9453.3 1.000 91.1 1709.1 1694.7 49.3 .5  7.5 .0211 .275 .275 4 38.00 

113  .010 .969 3 . O  9453.3 9453.3 1.000 91.1 1709.1 1694.7 49.3 .5  7.5 .0211 .275 .274 5 38.00 

114 .010 .979 3 . O  9284.1 9284.1 1.000 91 .7  1708.9 1694.7 49.8 .5  7.5 .0211 .275 .269 0 38.00 

114 .010 .979 3 . O  9286.7 9286.7 1.000 91.7 1708.9 1694.7 49.8 .5  7.4 .0211 .269 .269 1 38.00 

114 .010 .979 3 . O  9286.7 9286.7 1.000 91.7 1708.9 1694.7 49.8 .5  7.4 .0211 .269 .269 2 38.00 

114 .010 .979 3 . O  9286.8 9286.8 1.000 91.7 1708.9 1694.7 49.8 .5 7.4 .0211 .269 .270 3 38.00 

114 .010 -979  3 - 0  9286.8 9286.8 1.000 91.7 1708.9 1694.7 49.8 .5  7.4 -0211  .270 ,270 4 38.00 

114 .010 .979 3 . O  9286.8 9286.8 1.000 91.7 1708.9 1694.7 49.8 .5 7.4 .0211 .270 .269 5 38.00 

115 .010 .989 3 . O  9117.9 9117.9 1.000 92.2 1708.6 1694.7 50.3 . 5  7.4 .0211 .270 .264 0 38.00 

115  .010 .989 3 . O  9120.6 9120.6 1.000 92.2 1708.6 1694.7 50.3 .5 7.3 .0211 .264 .264 1 38.00 

115  .010 .989 3 . O  9120.6 9120.6 1.000 92.2 1708.6 1694.7 50.3 .5  7.3 .0211 -264 .265 2 38.00 

115  .010 .989 3 . O  9120.7 9120.7 1.000 92.2 1708.6 1694.7 50.3 .5  7 . 3  .0211 -265 .265 3 38.00 

115  .010 .989 3 . O  9120.7 9120.7 1.000 92.2 1708.6 1694.7 50.3 . 5  7 .3  .0211 2 6 5  .264 4 38.00 

115  .010 .989 3 . O  9120.5 9120.5 1.000 92 .2  1708.6 1694.7 50.3 .5  7.2 -0211 .264 .264 5 38.00 

116 .010 .999 3 . O  8952.1 8952.1 1.000 92.7 1708.4 1694.7 50.9 .5  7 .2  .0211 .264 .259 0 38.00 

116 .010 .999 3 . O  8955.4 8955.4 1.000 92.7 1708.4 1694.7 50.8 .5  7 . 1  .0211 .259 .259 1 38.00 

116 .010 .999 3 . O  8955.3 8955.3 1.000 92.7 1708.4 1694.7 50.8 .5  7 . 1  -0211 -259 .260 2 38.00 

116 .010 .999 3 . O  8955.3 8955.3 1.000 92.7 1708.4 1694.7 50.8 .5  7 . 1  .0211 .260 .260 3 38.00 

116 .010 -999  3 . O  8955.4 8955.1 1.000 92.7 1708.4 1694.7 50.8 .5 7 .1  .0211 .260 .259 4 38.00 

116 .010 -999 3 . O  8955.2 8955.2 1.000 92.7 1708.4 1694.7 50.8 .5  7 . 1  .0211 .259 .259 5 38.00 

117 .010 1.009 3 . O  8788.1 8788.1 1.000 93 .2  1708.2 1694.7 51.4 .5 7 .1  .0211 .259 -254 0 38.00 

117 .010 1.009 3 . O  8791.4 8791.4 1.000 93.2 1708.2 1694.7 51.4 .5  7 .0  .0211 .254 -255 1 38.00 

117 .010 1.009 3 . O  8791.4 8791.4 1.000 93 .2  1708.2 1694.7 51.4 - 5  7.0 .0211 .255 .255 2 38.00 

117 .010 1.009 3 . O  8791.4 8791.4 1.000 93.2 1708.2 1694.7 51.4 .5 7 .0  .0211 .255 .255 3 38.00 

117 .010 1.009 3 - 0  8791.5 8791.5 1.000 93.2 1708.2 1694.7 51.4 .5 7 .0  .0211 .255 .255 4 38.00 

117 .010 1.009 3 . O  8791.5 8791.5 1.000 93.2 1708.2 1694.7 51.4 .5 7.0 .0211 .255 -254 5 38.00 

118 .010 1.019 3 . O  8626.2 8626.2 1.000 93.7 1708.0 1694.7 51.9 .5 7.0 .0211 .255 .250 0 38.00 

118 .010 1.019 3 . O  8629.4 8629.4 1.000 93.7 1708.0 1694.7 51.9 - 5  6.9 .0211 .250 .250 1 38.00 

118 .010 1.019 3 - 0  8629.4 8629.4 1.000 93.7 1708.0 1694.7 51.9 - 5  6.9 .0211 .250 .250 2 38.00 

F i l e :  dm4-26wf .ou t  
Appendix I 
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BOSS BRWCH version 1.10 
PROJECT TITLE : Ftn H i l l s  AD* 
PROJECT NUMBER : #63 

PAGE 38 

10/17/1996 

Step Time Elpse Fai l  Spillway Breach Total Sbmrg Rrech Rsrvor Breach Brech Breach Breach Brech Eatmte Corput I tr tn  Brech 
Step  Time Code O u t f l w  Outflow Outflow Crctn Top W. S .  Bottom Bottm Width Flow Wsnig Erwin Erosin Count Vrtc l  

Factr Width Elev. Elev. Width Incres Depth Depth Depth Side 
( f t  - ( f t  - Incrae Incrse Angle 

(hrl (hr) ( c f s )  ( c f s )  ( c f s )  ( f t )  HSL) HSL) ( f t )  ( f t )  ( f t )  (n) ( f t )  ( f t )  (degl 
I DTH T KG QTS QB QTOT SLlB BT HY HC B0 PPP HP CNN DH DHH KIT ALO ---- ---- ----- ---- --------- --------- --------- ----- ----- ------ ------ ----- ------ ------ ----- ------ ------ ----- ----- 
150 .010 1.339 3 .O 5131.6 5131.6 1.000 105.8 1703.2 1694.7 63.9 .3 4.4 .0207 .I45 .I46 1 38.00 
150 .010 1.339 3 .O 5131.1 5131.1 1.000 105.8 1703.2 1694.7 63.9 .3 4.4 .0207 .I46 .I45 2 38.00 
150 .010 1.339 3 .O 5131.1 5131.1 1.000 105.8 1703.2 1694.7 63.9 .3 4.4 .0207 .I45 .I45 3 38.00 
150 .010 1.339 3 .O 5131.0 5131.0 1.000 105.8 1703.2 1694.7 63.9 .3 4.4 .a207 .I45 .I45 4 38.00 
150 .010 1.339 3 .O 5131.0 5131.0 1.000 105.8 1703.2 1694.7 63.9 .3 4.4 .a207 .I45 .I46 5 38.00 
151 .010 1.349 3 .O 5052.0 5052.0 1,000 106.1 1703.1 1694.7 64.2 .3 4.4 .0207 .I45 .I43 0 38.00 
151 .010 1.349 3 .O 5060.3 5060.3 1.000 106.1 1703.1 1694.7 64.2 .3 4.3 .0207 .I43 1 4 3  1 38.00 
151 .010 1.349 3 .O 5059.7 5059.7 1.000 106.1 1703.1 1694.7 64.2 .3 4.3 -0207 .I43 .I43 2 38.00 
151 .010 1.349 3 .O 5059.7 5059.7 1.000 106.1 1703.1 1694.7 64.2 .3 4.3 .a207 .I43 .I43 3 38.00 
151 .010 1.349 3 .O 5059.6 5059.6 1.000 106.1 1703.1 1694.7 64.2 .3 4.3 .0207 .I43 .I43 4 38.00 
151 .010 1.349 3 .O 5059.6 5059.6 1.000 106.1 1703.1 1694.7 64.2 .3 4.3 .a207 .I43 .I44 5 38.00 
152 .010 1.359 3 .O 4980.9 4980.9 1.000 106.3 1703.0 1694.7 64.5 .3 4.3 .0207 .I43 .I41 0 38.00 
152 .010 1.359 3 .O 4989.7 4989.7 1.000 106.3 1703.0 1694.7 64.5 .3 4.3 .0207 .I41 .I41 1 38.00 
152 .010 1.359 3 .O 4988.9 4980.9 1.000 106.3 1703.0 1694.7 64.5 .3 4.3 .a207 .I41 .I41 2 38.00 
152 .010 1.359 3 .O 4989.0 4989.0 1.000 106.3 1703.0 1694.7 64.5 .3 4.3 .0207 .I41 1 4  3 38.00 
152 .010 1.359 3 .O 4989.0 4989.0 1.000 106.3 1703.0 1694.7 64.5 .3 4.3 .0207 ,141 .I42 4 38.00 
152 .0101.359 3 .O 4989.1 4989.1 1.000 1015.3 1703.0 1694.7 64.5 .3 4.3 -0207 .I42 .I41 5 38.00 
153 -010 1.369 3 .O 4910.3 4910.3 1.0110 106.6 1702.9 1694.7 64.7 .3 4.3 .a207 .I42 .I39 0 38.00 
153.0101.369 3 .O 4919.7 4919.7 1.000 10G.6 1702.9 1694.7 64.7 .3 4.2 .0201 .I39 .I39 1 38.00 
153 .OlO 1.369 3 .O 4918.8 4918.81.000106.61702.91694.7 64.7 .3 4.2.0207 .I39 .I39 238.00 
153 .010 1.369 3 .O 4918.9 4918.9 1.000 106.6 1702.9 1694.7 64.7 .3 4.2 .0207 .I39 .I39 3 38.00 
153.0101.369 3 .O 4919.0 4919.0 1.000 106.6 1702.9 1694.7 64.7 .3 4.2 .a207 .I39 -139 4 38.00 
153 .010 1.369 3 .O 4919.0 4919.0 1.000 106.6 1702.9 1694.7 64.7 .3 4.2 .0207 .I39 .I39 5 38.00 
154 .010 1.379 3 -0 4840.1 4840.1 1.000 106.9 1702.8 1694.7 65.0 .3 4.2 .0206 -139 .I37 0 38.00 
154 .010 1.379 3 .O 4850.2 4H50.2 1.000 106.9 1702.8 1694.7 65.0 .3 4.2 .0206 .I37 3 7  1 38.00 
154 .0101.379 3 .O 4849.1 4849.1 1.000 106.9 1702.8 1694.7 65.0 .3 4.2 .0206 .I37 .I37 2 38.00 
154 .0101.379 3 .O 4849.2 4849.2 1.000 106.9 1702.8 1694.7 65.0 .3 4.2 .0206 .I37 -137 3 38.00 
154 .OIO 1.379 3 .O 4809.3 4849.3 ~.oon 1n6.9 17n2.8 1694.7 65.0 .3 4.2 -0206 .137 .137 4 38.00 
154 .010 1.379 3 .O 4849.3 4R49.3l.000l06.91702.81694.7 65.0 .3 4.2.0206 .I37 ,137 538.00 
155.0101.389 3 .O 4770.1 4770.1 1.00!1 107.2 1702.7 16'94.7 65.3 .3 4.2 .a206 .I37 .I35 0 38.00 
155 .010 1.389 3 .O 4781.1 4701.1 1.DlIl) 107.2 1702.7 1694.7 65.3 .3 4.1 .a206 1 3  .I35 1 38.00 
155 .010 1.389 3 .O 4779.9 4779.9 I.fl00 107.2 1702.7 1694.7 65.3 .3 4.1 .0206 .I35 .I35 2 38.00 
155 .OlO 1.389 3 .O 4780.1 4780.1 1.OflR 107.2 1702.7 1694.7 65.3 .3 4.1 .0206 .I35 3 3 38.00 
155 .010 1.389 3 .O 4780.1 4780.1 1.000 107.2 1702.7 1694.7 65.3 .3 4.1 .0206 .I35 .I35 4 38.00 
155 .010 1.389 3 .O 4780.1 4780.1 I.fl00 107.2 1702.7 1694.7 65.3 .3 4.1 .a206 ,135 .I35 5 38.00 
156 .OlO 1.399 3 .O 4700.3 4700.3 1.UOO 107.4 1702.6 1694.7 65.6 .3 4.1 .0206 .I35 .I33 0 38.00 
156 .010 1.399 3 .O 4712.4 4712.4 1.000 107.4 1702.6 1694.7 65.5 .3 4.1 .0206 .I33 -133 138.00 
156 .010 1.399 3 .O 4711.1 4711.1 1.000 107.4 1702.6 1694.7 65.5 .3 4.1 .0206 1 3  .I33 2 38.00 
156 .010 1.399 3 .O 4711.2 4711.2 1.000 107.4 1702.6 1694.7 65.5 .3 4.1 .0206 .I33 .I33 3 38.00 
156 .010 1.399 3 .O 4711.2 4711.2 1.000 107.4 1702.6 1694.7 65.5 .3 4.1 .0206 .I33 -133 4 38.00 
156 .010 1.399 3 .O 4711.1 4711.1 1,000 107.4 1702.6 1694.7 65.5 .3 4.1 .0206 .I33 .I33 5 38.00 
157 .010 1.409 3 .O 4630.8 4630.8 1.000 107.7 1702.5 1694.7 65.8 .3 4.1 .a206 .I33 .I31 0 38.00 
157 .Or0 1.409 3 .O 4644.1 4644.1 1.000 107.7 1702.5 1694.7 65.8 .3 4.0 .0206 ,131 .I31 1 38.00 
157 .010 1.409 3 .O 4642.5 4642.5 1.000 107.7 1702.5 1694.7 65.8 .3 4.0 .a206 ,131 1 2 38.00 
157 .010 1.409 3 .O 4642.7 4642.7 1.000 107.7 1702.5 1694.7 65.8 .3 4.0 .0206 1 1  .I31 3 38.00 
157 .010 1.409 3 .O 4642.7 41i42.7 1.000 107.7 1702.5 1694.7 65.8 -3 4.0 .a206 1 1  .I31 4 38.00 
157.0101.409 3 .O 4642.7 4612.7 1.0011 107.7 1702.5 1694.7 65.8 .3 4.0 .a206 .I31 .I31 5 38.00 
158 .010 1.419 3 .O 4561.3 45ii1.3 I.Ofl0 107.9 1702.4 lb94.7 66.1 .3 4.0 .0206 .I31 .I29 0 38.00 
158 .010 1.419 3 .O 4576.2 4576.2 1.000 107.9 1702.4 1614.7 66.1 .3 4.0 .0206 .I29 .I29 1 38.00 
158 .010 1.419 3 .O 4574.2 4574.2 1.000 107.9 I702.4 1694.1 66.1 . 3  4.0 .0206 .I29 .I29 2 38.00 
158 .010 1.419 3 .O 4574.5 4574.5 1 .flOO 107.9 1702.4 lh94.7 66.1 .3 4.0 .0206 .I29 .I29 3 38.00 
158 .010 1.419 3 .O 4574.4 4574.4 l.nl!O 107.9 1702.4 1694.7 66.1 .3 4.0 .0206 .I29 .I29 4 38.00 
158 .010 1.419 3 .O 4574.4 4973.4 1.011il 107.9 1702.4 1694.7 66.1 .3 4.0 -0206 .I29 .I29 5 38.00 
159.0101.429 3 .O 4491.8 44'lI.Rl.l!Oll10R.21702.31894.7 66.3 .3 4.0.0206 .I29 .I27 038.00 
159 .010 1.429 3 .O 4508.8 4508.8 I.On0 108.2 1702.4 1694.7 66.3 .3 3.9 .0206 2 .I27 1 38.00 
159 .010 1.429 3 .O 4506.1 4206.1 I.0!10 lOR.2 1702.4 1694.7 66.3 .3 3.9 .0206 2 .I27 2 38.00 
159 .Dl0 1.429 3 .O 4506.5 4506.5 1.000 108.2 1702.4 1694.7 66.3 .3 3.9 .0206 .I27 .I27 3 38.00 
159 -010 1.429 3 .O 4506.5 4506.5 1.000 108.2 1702.4 1694.7 66.3 .3 3.9 .0206 .I27 .I27 4 38.00 
159 .010 1.429 3 .O 4506.5 4506.5 I.~lllO IOH.2 1702.4 1694.7 66.3 .3 3.9 .0206 .I27 .I27 5 38.00 
160 .010 1.439 3 .O 1422.0 4422.0 1.11110 1114.5 1702.2 1694.7 66.6 .3 3.9 .a206 .I27 .I25 0 38.00 

F i l e :  dm4-26wf .out 
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BOSS BREACH v e r s i o n  1.10 
PROJECT TITLE : F t n  H i l l s  ADMP 
PROJECT NUMBER : 163 

P M E  39 

10 /17 /1996  

S t e p  T i m e  E l p s e  F a i l  S p i l l w a y  B r e a c h  T o t a l  Sbmrq B r e c h  R s r v o r  B r e a c h  B r e c h  B r e a c h  B r e a c h  B r e c h  E s t m t e  C m p u t  I t r t n  B r e c h  
S t e p  Time Code O u t f l o w  O u t f l o w  O u t f l o w  C r c t n  Top W. S .  B o t t o m  B o t t m  W i d t h  Flow H a n i g  E r o s i n  E r o s i n  C o u n t  V r t c l  

F d c t r  W i d t h  E l c v .  Elev .  W i d t h  I n c r e s  D e p t h  D e p t h  Depth  S i d e  
(ft - ( f t  - I n c r s e  I n c r s e  A n g l e  

( h r )  ( h r )  ( c f s )  ( c f s )  ( c f s )  ( f t )  MsL) MSL) ( f t )  ( f t f  ( f t )  ( n )  ( f t )  ( f t )  ( d e g )  
I DTH T KG QTS QB QTOT SIIR HT HY HC BO PPP HP CNN DH DHH KIT AU: ---- ---- ----- ---- --------- --------- --------- ----- ----- ------ ------ ----- ------ ------ ----- ------ ------ ----- ----- 

200 . 0 1 0 1 . 8 3 9  3 .O 2184.1 2104.1 1.0110 l l 5 . R  l l i99.2 1694.7 73.8 . 1  2.3 .0205 -058 .059 1 38.00 
200 .010 1.839 3 . O  2156.6 2156.6 1.0n0 115.6 1699.1 11j94.7 73 .8  .1 2.4 .0205 .059 .058 2 38.00 
200 .010 1.839 3 .O 2171.7 2171.7 1.0OU 115.6 11.i39.2 1694.7 73 .8  . 1  2.4 .0205 .058 .058 3 38.00 
2 0 0 . 0 1 0 1 . 8 3 9  3 .O 2163.4 2163.4 1.0110 115.h 1699.2 11594.7 73.8 .1 2.4 .0205 .058 .058 4 38.00 
200 . 0 1 0 1 . 8 3 9  3 . O  2167.9 2 1 ~ i 7 . 9 1 . 0 ~ t 0 1 1 5 . 6 L ~ ~ 9 9 . 2 1 l ~ 4 4 . 7  73.8 .1  2 . 4 . 0 2 0 5  .058 .058 5 3 8 . 0 0  
201 .010 1.849 3 . O  2078.2 2079.2 I .0110 115.8 11;99.0 l l i34.7 73.9 .1  2.4 .0205 .058 .056 0 38.00 
201  .010 1.849 3 . O  2128.5 2128.5 I.nfll1 11'1.9 11;97.1 llit)4.7 73.9 .1  2.3 .0205 .056 -057 1 38.00 
201 .010 1.849 3 . O  2100.5 2100.5 1.ilnll llr,.R I r , ? 9 . l  1694.7 73.9 .1  2.3 .0205 .057 .O57 2 38.00 
201 .010 1.849 3 . O  2116.0 2 1  I .  1 1 . 8  I '  9 . 7  7 9  . I  2.3 .0205 .057 .057 3 38.00 
201 .010 1.849 3 . O  2107.4 1107.4 1.!1110 115.8 lh39.1 1694.7 73.9 .1 2.3 .0205 .057 -057 4 38.00 

F i l e :  dm4-26wf.out  
A p p e n d i x  I 
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BOSS BRmCH v e r s i o n  1.10 
PROJECT TITLE : F t n  H i l l s  ADMP 
PROJECT NUMBER : 1 6 3  

SUMMARY OF OUTPUT RESULTS : ........................... 
GENERAL RESULTS : 

T o t a l  Number o f  I t e r a t i o n s  0 

Time of Breach  F a i l u r e  ( h r ,  TFHI) -72  

T o t a l  Time-Steps Used ( I )  217  

T o t a l  E lapsed  Time ( h r ,  T) 2.009 

Out f low Hydrograph R i s i n g  Limb Dura t ion  ( h r ,  TRS) .339 

Time a t  wh ich  S i g n i f i c a n t  R i s e  i n  Outflow 3 e q i n s  (Irr ,  TR) .336 

D m  Top E l e v a t i o n  ( f t  MSL, HU) 1721.50 

Out f low a t  Time Z e r o  ( c f s ,  901 . O  

S i m p l i f i e d  Time of Breach F a i l u r e  ( h r ,  TCAI .544 

TFH - Time of f a i l u r e  ( h r )  which is a l i c e a r  ec lu iva len t  o f  
t h e  o u t f l o w  hydrograph  r i s i n g  l imb  .2ura t inn  (TRSI o b t a i n e d  
by u s i n g  t h e  s i m p l i f i e d  dam-break discha1.99 e q i ~ d t i o n .  

TFHI - Time o f  f a i l u r e  ( h r )  which is a l i c e a r  e q u i v a l e n t  o f  
t h e  o u t f l o w  hydrograph r i s i n g  l imb  d u r a t i o n  (TPS) o b t a i n e d  
by i n t e g r a t i n g  b reach  ou t f l cm (09) v e r s u s  t i n ~ e  from 
T-0 t o  T-Peak Out f l aw (TP). 

BOSS BREACH v e r s i o n  1 .10 
PROJECT TITLE : F t n  H i l l s  ADMP 
PROJECT NUMBER : 163 

PAGE 41 

10 /17 /1996  

OUTPUT RESULTS AT TIME OF PEAK OUTFLCW : ........................................ 
E l a p s e d  Time ( h r ,  TP) 

S p i l l w a y  Out f low ( c f s )  

Breach Out f low ( c f s ,  QBP) 

T o t a l  Ou t f low ( c f s ,  QP) 

Breach  Top Width ( f t ,  BRW) 

Breach  Bottom Width f f t ,  8 0 )  

Breach  S i d e  S l o p e  R e l a t i v e  t o  V e r t i c a l  (de*!reen, Z )  

OUTPUT RESULTS AT LWD OF BREACH ANALYSIS : 

Breach  Depth ( f t ,  BRD) 

Breach  Bottom E l e v a t i o n  ( f t  W L ,  HC) 

Breach  S i d e  S l o p e  R e l a t i v e  t o  V e r t i c a l  (degrees ,  AGL) 

R e s e r v o i r  Water  S u r f a c e  E l e v a t i o n  ( f t  HSL, HY) 

F i l e :  dm4-26wf.out 
Appendix I 
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BOSS BREACH v e r s i o n  1 . 1 0  PACE 42 
PROJECT T I T L E  : Ptn H i l l s  ADHP 
PROJECT NUMBER : #63 10 /17 /1996  

OUTPUT HYDROGRAPH PLOT : ........................ 
TIME DISCHARGE 
(hr) ------ (cfs) 
1183.  3183. 5183.  7183. 9183.  1118.3. 13183. 15183.  17183.  19183. 21183. 

END OF OUTPUT 

F i l e :  dm4-26wf . o u t  
Appendix I 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : Y 63 

PAGE 1 

10/17/1996 

Copyright (C) 1988-92 Boss Corporation 
All Rights Resewed 

Version : 3.00 
Serial Number : 20568 

Licensed to George V. Sabol Consulting Engineers 

PROGRAM ORIGIN : 

Boss Dambrk (tin) is an enhanced version of Professor D. L. Fread's 
1991 NWS DAHBRK program. 

DISCLAIMER : ------------ 
Boss Dambrk (tm) is a complex program which requires engineering expertise 
to use correctly. Boss Corporation assumes absolutely no responsibility 
for the correct use of this program. All results obtained should be 
carefully examined by an experienced professional engineer to determine 
if they are reasonable and accurate. 

Although Boss Corporation has endeavored to make Boss Dambrk error free, 
the program is not and cannot be certified as infallible. Therefore, Boss 
Corporation makes no warranty, either implicit or explicit, as to the 
correct performance or accuracy of this software. 

In no event shall Boss Corporation be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. The sole and exclusive 
liability to Boss Corporation, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 
DESCRIPTION : IDA Analysis: NO Dam Failure 10.26PME) 
PlGINEER : CCC 
DATE OF RUN : 10/17/1996 
TIME OF RUN : 12:54 pm 

File: DH4-26NF.OUTfilename.ext 
Appendix I 
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BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : X 63 

PAGE 2 

10/17/1996 

INPUT DATA SUHMARY : 

INPUT CONTROL PARAMETERS : 

Problem Specification Option 7 

Number of Dynamic Routing Reaches ( K N )  9 

Type of Reservoir Routing (KUI) 0 (storage routing) 

Number of multiple dams/bridges LhULDA1I) 0 

No. of Reservoir Inflow Hydrograph Points (ITEH) 28 

No. of Informational Cross-Sectiona LNPRT) 11 

Flood-Plain Routing (KFLP) 0 (no) 

SEQUENTIAL CROSS-SECTION NUMBERS (NPT) : ........................................ 

File: OM4-26NF.OUTfilename. e x t  
Appendix I 
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BOSS DAHBRK version 3.00 
PROJECT TITLE : Etn Hills ADNP 
PROJECT NUMBER : # 63 

PAGE 3 

10/17/1996 

BOUNDARY CONDITIONS : 

Hydrograph Time Intervals (DHF, hr) 

Routing Period (TEH, hr) 

Breach Development Exponent (BRGX) 

Mud/Debris Flow Parameter (MUD) 

Dry Bed Routing Parameter (IW) 

Hydraulic Radius Computation Parameter (KPRGS) 

Landslide Simulation (KSL) 

Critical F l w  Froude Number (DFR) 

INFLOW HYDRCGRAPH DESCRIPTION : 

Time Upstream 
Elapsed Inflow 
TI(K) QI(K) 
(hr) (cfs) --------- --------------- 

0.00 6481.0 
0.02 7426.0 
0.03 8371.0 
0.05 9316.0 
0.07 10261.0 
0.08 11205.0 
0.10 11674.0 
0.12 12143.0 
0.13 12613.0 
0.15 13082.0 
0.17 13551.0 
0.25 13734.0 
0.33 12783.0 
0.42 11328.0 
0.50 9861.0 
0.58 8526.0 
0.67 7267.0 
0.75 6216.0 
0.83 5433.0 
0.92 4722.0 
1.00 4103.0 
1.08 3609.0 
1.17 3189.0 
1.25 2825.0 
1.33 2524.0 
1.42 2283.0 
1.50 2118.0 
1.58 2000.0 

File: DM4-26NF.OUTfilename.ext 
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0 (none) 
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DAHBRK model output for NO DAH FAILURE (Scenario A) Page 3 



BOSS DANBPX version 3.00 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : # 63 

PAGE 4 

10/17/1996 

SUMHARY OF PROGRAM CONTROL PAJAMETERS : 

Problem Specification Option (KKN, KUI, HULDAM, IDAM) 7 

Number of Cross-Sections Entered (NS) 11 

Number of Top Widths Entered (NCS) 8 

Number of Cross-Sectional Hydrographs to Plot (NTT) 6 

Flow Type Parameter LKSUPC) 3 (mixed flow1 

Number of Lateral Inflow Hydrographs (LQ) 0 

Number of Points in Gate Control Curve ( K G )  0 

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED : 
(maximum allowed = 6) 

1 2 4  6 8 1 1  

CHANNEL-VALLEY BOUNDARY CONDITIONS : 

Max Discharge at Downstream End (WUD, cfs) 

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 

Initial Time-Step Size (DTHM, hr) 

Time at which Dam Starts to Fail (TFI, hr) 

Theta Weighting Factor ('311) 

Stage Convergence Criterion (EPSY, ft) 

Downstream Boundary Type Paramter (YLWI 

Slope of Channel Downstream of Dam (SOU, ft/mi) 

File: DM4-26NF.OUTfilename.ext 
Appendix I 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : Y 63 

PAGE 5 

10/17/1996 

CROSS-SECTION NUMBER : 1 .......................... 
cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(1) , ft MSL) 

DOWNSTREAM REACH NUMBER : 1 ............................. 
Reach Contraction-Expansion Coefficient (FKC) 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.002 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS (K, I) BS (K.1) CM(K.1) BSS (K,I) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1694.70 0.0 0.0550 0.0 
1694.80 38.0 0.0550 0.0 
1698.00 43.2 0.0550 0.0 
1705.00 54.1 0.0550 0.0 
1710.00 62.0 0.0550 0.0 
1715.00 69.8 0.0550 0.0 
1721.50 80.0 0.0550 0.0 
1726.00 87.1 0.0550 0.0 

BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 6 

10/17/1996 

CROSS-SECTION NUMBER : 2 .......................... 
Cross-Section Location (XS(1). m i )  

Flooding Elevation (FSTG(I), ft MSL) 

DOWNSTREAM REACH NUMBER : 2 

Reach Contraction-Expansion Coefficient (FKCI -0.070 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Manning Top 
width n Width 

HS(K,I) BS (K, I) CH(K.1) BSS (K.11 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1684.80 0.0 0.0500 0.0 
1687.00 31.9 0.0500 0.0 
1689.00 84.7 0.0500 0.0 
1691.00 100.5 0.0500 0.0 
1693.00 158.5 0.0500 0.0 
1695.00 271.8 0.0500 0.0 
1699.00 311.0 0.0500 0.0 
1702.00 460.0 0.0500 0.0 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAMBFX version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 7 

10/17/1996 

CROSS-SECTION NUMBER : 3 

Cross-Section Location (XS(I), m i )  

Flooding  levat ti on (FSTG(I), ft HSL) 

DOhNSTREAM REACH NUMBER : 3 

Reach Contraction-Expansion Coefficient (FKC) 0.100 

Kinhum Distance Between Interpolated Cross-Sections (Dm, m i )  0.031 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS(K,I) BS(K,I) CM(K.1) BSS(K.1) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1673.70 0.0 0.0940 0.0 
1675.00 83.7 0.0940 0.0 
1677.00 123.0 0.0940 0.0 
1678.00 217.0 0.0940 0.0 
1684.00 390.9 0.0940 0.0 
1687.00 485.4 0.0940 0.0 
1691.00 624.1 0.0940 0.0 
1695.00 814.6 0.0940 0.0 

BOSS DAMBFX version 3.00 
PROJECT TITLE : Ptn Hills ADW 
PROJECT NUMBER : # 63 

PAGE 8 

10/17/1996 

CROSS-SECTION NUMBER : 4 .......................... 
Crosa-Section Location (XS (I), mi) 

Flooding Elevation (FSTG(I), ft HSL) 

DOWNSTREAM REACH NUMBER : 4 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -0.300 

Minimum Distance Between Interpolated Cross-Sections (DXH, mil 0.050 

CROSS-SECTION and REACH DESCRlPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS (K, I) BS (K, I) CM(K, I1 BSS (K,Il 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1660.00 0.0 0.0950 0.0 
1663.00 85.5 0.0950 0.0 
1667.00 108.5 0.0950 0.0 
1669.00 256.4 0.0950 0.0 
1612.00 489.5 0.0950 0.0 
1675.00 659.2 0.0950 0.0 
1678.00 765.0 0.0950 0.0 
1680.00 915.0 0.0950 0.0 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 9 

10/17/1996 

CROSS-SECTION NUMBER : 5 .......................... 
Cross-Section Location (XS (I), mi) 

Flooding Elevation (FSTG(1). ft NSL) 

DOWNSTREAM REACH NUMBER : 5 

Reach Contraction-Expansion Coefficient (FKC) 0.100 

Minimum Distance Between Interpolated Cross-Sections (Dm, mil 0.050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Hannins TOD 
width n - width 

HS (X, I) BS (Kt I) CH(K, I) BSS (K.1) 
(ft M L )  (ft) (ft) 

BOSS DAMEX version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 10 

10/17/1996 

CROSS-SECTION NUMBER : 6 

Cross-Section Location (XS (I), mi) 

Flooding Elevation (FSTG(I), ft HSL) 

DOWNSTREAM FC3ACH NUMBER : 6 

Reach Contraction-Expansion Coefficient (FKC) 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 

CROSS-SECTION and m C H  DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS (X, I) BS (K, I) CH(K.1) BSS IK,I) 
(ft HSL) (ft) ( ft) --------- --------- --------- --------- 
1617.80 0.0 0.0910 0.0 
1621.00 98.1 0.0910 0.0 
1625.00 129.6 0.0910 0.0 
1629.00 199.1 0.0910 0.0 
1632.00 343.0 0.0910 0.0 
1635.00 425.0 0.0910 0.0 
1638.00 487.0 0.0910 0.0 
1641.00 628.3 0.0910 0.0 

File: DH4-26NF.OUTfilename.ext 
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BOSS DAMSRK version 3.00 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : Y 63 

PAGE 11 

10/17/1996 

CROSS-SECTION NUMEER : 7 -------------------------- 
Cross-Section Location (XS (I), mil 

Flooding Elevation (FSTG(I1, ft MSLI 

DOWNSTREAM REACH NUMBER : 7 

Reach contraction-Expansion Coefficient (PKC) -0.300 

Kinhum Distance Between Interpolated Cross-Sections (Dm, mi) 0.050 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS(K,I) BS(K.1) CM(K.1) BSS(K.11 
(ft NSL) (ft) (ftl --------- --------- --------- --------- 
1602.30 0.0 0.0920 0.0 
1605.00 100.8 0.0920 0.0 
1610.00 139.4 0.0920 0.0 
1614.00 179.7 0.0920 0.0 
1616.00 263.8 0.0920 0.0 
1619.00 420.7 0.0920 0.0 
1622.00 470.9 0.0920 0.0 
1626.00 536.1 0.0920 0.0 

BOSS DAhBRK version 3.00 
PROJECT TITLE : Ftn Hills ADNP 

PAGE 12 

PROJECT NUMBER : # 63 10/17/1996 

CROSS-SECTION NUMBER : 8 

Cross-Section Location (XS (I), mil 

Flooding Elevation (FSTG(1). ft MSL) 

DOWNSTREAM REACH NUMBER : 8 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -0.300 

Kinimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.050 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
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BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : X 63 
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10/17/1996 

CROSS-SECTION NUMBER : 9 

Cross-Section Location (XS (I), mi) 1.499 

Flooding Elevation (FSTG(I1, ft HSL) 1570.000 

DOWNSTRGAN REACH NUMBER : 9 ----------------------------- 
Reach Contraction-Expansion Coefficient (FKC) -0.300 

Minimum Distance Between Interpolated Cross-Sections (Dm, m i )  0.034 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOD Mannina TOP 
wihth n - wihth 

HS(K.1) BS(K.1) CM(K,I) BSS(Ks1) 
(ft HSL) (ft) (ft) 

BOSS DAXBRK version 3.00 
PROJECT TITLE : Ftn Hills ADS' 
PROJECT NUMBER : # 63 

PAGE 14 

10/17/1996 

CROSS-SECTION NUMBER : 10 

Cross-Section Location (XS (I), m i )  

Flooding Elevation (FSTG(I1, ft HSL) 

D O W N S T W  REACH NUMBER : 10 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -0.300 

Minimum Distance Between Interpolated Cross-Sections (Dm, m i )  0.035 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS (K,I) BS (K.1) CM(K,I) BSS(K.1) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1559.90 0.0 0.1170 0.0 
1561.00 100.5 0.1170 0.0 
1564.00 495.5 0.1170 0.0 
1567.00 680.5 0.1170 0.0 
1570.00 895.5 0.1170 0.0 
1573.00 1003.0 0.1170 0.0 
1576.00 1193.6 0.1170 0.0 
1580.00 1265.0 0.1170 0.0 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADKP 
PROJECT MIHBER : # 63 

CROSS-SECTION NUMBER : 11 

Cross-Section Location (XS (I), mi) 

Flooding Elevation (FSTG(1) , ft WL) 

CROSS-SECTION DESCRIPTION : 

Elevation Channel Storage 
TOP TOP 
Width Width 

HS (K, I) BS (K,I) BSS (K, I) 
(ft MSL) (ft) (ft) --------- --------- --------- 
1551.90 0.0 0.0 
1553.00 53.8 0.0 
1556.00 196.3 0.0 
1559.00 387.9 0.0 
1562.00 709.5 0.0 
1565.00 855.0 0.0 
1568.00 1170.0 0.0 
1570.00 1210.0 0.0 

BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADKP 
PROJECT NUMBER : # 63 

PAGE 17 

10/17/1996 

DISTANCE B E m W  INTERPOLATED CROSS-SECTIONS 
(Dm) THAT WILL BE USED IN COMPUTATIONS : 

Down Interp. 
Stream Cross 
Reach Section 
Number Distance 
I-l.NS1 DXM(1) 

(mi) --------- --------- 
1 0.0020 
2 0.0100 
3 0.0310 
4 0.0500 
5 0.0500 
6 0.0500 
7 0.0500 
8 0.0500 
9 0.0340 
10 0.0350 

Total number of cross-sections (originaltinterpolated) 

Maximum number of cross-sections a l l d  
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : W 63 

OUTPUT DATA SUMMARY : ..................... 
CROSS-SECTION and REACH SUMMARY : ................................. 

Cross Cross Bottom Reach Reach Reach 
Section Section Elevation Number Length Slope 
Number Location 

(mi) (ft MSL) [mi) (it/&) --------- --------- --------- --------- --------- --------- 
1 0.000 1694.700 
2 0.102 1684.800 1 0.102 97.058 
3 0.259 1673.700 2 0.157 70.701 
4 0.382 1660.000 3 0.123 111.382 
5 0.562 1640.900 4 0.180 106.111 
6 0.795 1617.800 5 0.233 99.142 
7 0.996 1602.300 6 0.201 77.114 
8 1.245 1587.000 7 0.249 61.446 
9 1.499 1565.300 8 0.254 85.433 
10 1.602 1559.900 9 0.103 52.427 
11 1.708 1551.900 10 0.106 75.472 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 19 

10/17/1996 

SLOPE INFORMATION FOR CROSS-SECTION REACHES : --------------------------------------------- 
Reach Water Hydraulic Reach Dynamic Total Critical Manning 
Section Surface Depth Bottom Slope Slope Slope n 
Number Elevation Slope 
I YQ D A SO DS SOT SC CMN 

(ft MSL) (ft) (ft/m) (ft/m) (ft/m) (ft/m) --------- --------- --------- --------- --------- --------- --------- --------- 
1 1689.75 0.26 97.06 0.86 97.91 362.82 0.055 
1 1690.90 0.53 97.06 1.10 98.16 287.97 0.055 
1 1693.50 2.22 97.06 1.87 98.93 178.64 0.055 
1 1698.00 5.23 97.06 2.61 99.66 134.15 0.055 
1 1701.50 6.16 97.06 2.78 99.84 127.05 0.055 
1 1705.00 6.20 97.06 2.79 99.84 126.78 0.055 
1 1710.25 9.64 97.06 3.32 100.38 109.43 0.055 
1 1714.00 9.69 97.06 3.33 100.39 109.24 0.055 
2 1679.25 0.39 70.70 1.04 71.74 264.13 0.050 
2 1681.00 0.77 70.70 1.33 72.03 209.64 0.050 
2 1683.00 1.99 70.70 1.88 72.58 153.11 0.050 
2 1684.50 2.42 70.70 2.03 72.73 143.40 0.050 
2 1688.50 5.19 70.70 2.71 73.41 111.19 0.050 
2 1691.00 6.07 70.70 2.88 73.58 105.53 0.050 
2 1695.00 8.53 70.70 3.29 73.99 94.21 0.050 
2 1698.50 9.43 70.70 3.42 74.12 91.12 0.050 
3 1666.85 0.54 111.38 1.67 113.05 835.62 0.094 
3 1669.00 1.08 111.38 2.12 113.51 663.24 0.094 
3 1672.00 3.36 111.38 3.17 114.55 454.35 0.094 
3 1673.50 2.77 111.38 2.96 114.34 484.34 0.094 
3 1678.00 4.83 111.38 3.61 115.00 402.42 0.094 
3 1681.00 6.37 111.38 3.99 115.37 367.01 0.094 
3 1684.50 8.38 111.38 4.41 115.79 334.93 0.094 
3 1687.50 9.37 111.38 4.59 115.97 322.72 0.094 
4 1650.45 0.88 106.11 2.04 108.15 725.20 0.095 
4 1654.00 1.76 106.11 2.60 108.71 575.58 0.095 
4 1657.00 3.42 106.11 3.29 109.40 461.02 0.095 
4 1659.50 3.59 106.11 3.35 109.46 453.80 0.095 
4 1662.50 4.54 106.11 3.64 109.75 419.54 0.095 
4 1665.50 5.93 106.11 4.01 110.12 384.03 0.095 
4 1668.50 7.40 106.11 4.34 110.45 356.62 0.095 
4 1671.00 8.59 106.11 4.58 110.69 339.34 0.095 
5 1629.35 0.90 99.14 2.14 101.29 735.37 0.096 
5 1633.00 1.80 99.14 2.73 101.87 583.66 0.096 
5 1636.00 3.51 99.14 3.46 102.60 467.02 0.096 
5 1639.50 4.83 99.14 3.87 103.01 419.71 0.096 
5 1642.50 5.54 99.14 4.07 103.21 400.96 0.096 
5 1645.50 6.83 99.14 4.38 103.52 373.93 0.096 
5 1648.50 8.03 99.14 4.64 103.79 354.32 0.096 
5 1651.50 9.37 99.14 4.91 104.05 336.57 0.096 
6 1610.05 0.74 77.11 2.14 79.26 706.03 0.091 
6 1613.00 1.47 77.11 2.72 79.84 560.37 0.091 
6 1617.50 5.01 77.11 4.19 81.30 372.53 0.091 
6 1621.50 6.98 77.11 4.71 81.82 333.63 0.091 
6 1624.00 6.43 77.11 4.57 81.69 342.92 0.091 
6 1627.00 7.19 77.11 4.76 81.87 330.38 0.091 
6 1630.00 9.17 77.11 5.19 82.31 304.62 0.091 
6 1633.50 10.71 77.11 5.49 82.60 289.26 0.091 
7 1594.65 0.71 61.45 2.39 63.83 729.86 0.092 
7 1597.50 1.42 61.45 3.03 64.48 579.29 0.092 
7 1601.50 4.72 61.45 4.60 66.04 388.63 0.092 
7 1604.50 5.74 61.45 4.92 66.37 364.08 0.092 
7 1607.00 5.64 61.45 4.89 66.34 366.19 0.092 
7 1609.50 5.70 61.45 4.91 66.36 364.86 0.092 
7 1612.50 7.64 61.45 5.45 66.89 330.95 0.092 
7 1616.50 9.59 61.45 5.90 67.35 306.75 0.092 
8 1576.15 0.55 85.43 1.94 87.38 864.97 0.096 
8 1578.50 1.10 85.43 2.47 87.90 686.53 0.096 
8 1582.00 4.06 85.43 3.89 89.32 444.79 0.096 
8 1585.50 6.42 85.43 4.58 90.01 381.90 0.096 
8 1588.00 5.48 85.43 4.33 89.76 402.41 0.096 
8 1590.50 5.39 85.43 4.30 89.73 404.75 0.096 
8 1593.00 6.72 85.43 4.65 90.09 375.98 0.096 
8 1596.50 8.69 85.43 5.10 90.53 345.12 0.096 
9 1562.60 0.37 52.43 2.69 55.11 1576.84 0.121 
9 1564.00 0.73 52.43 3.40 55.83 1251.53 0.121 
9 1567.50 2.56 52.43 5.22 57.65 821.32 0.121 
9 1571.50 5.13 52.43 6.64 59.06 653.87 0.121 
9 1574.00 5.82 52.43 6.94 59.36 626.70 0.121 
9 1577.00 6.98 52.43 7.39 59.82 589.80 0.121 
9 1579.50 8.26 52.43 7.84 60.26 557.59 0.121 
9 1583.00 11.11 52.43 8.69 61.12 505.22 0.121 
10 1555.90 0.27 75.47 1.97 77.44 1620.95 0.117 
10 1557.00 0.55 75.47 2.49 77.96 1286.50 0.117 
10 1560.00 1.96 75.47 3.85 79.32 842.65 0.117 
10 1563.00 3.74 75.47 4.81 80.28 679.14 0.117 
10 1566.00 4.99 75.47 5.32 80.79 616.94 0.117 
10 1569.00 7.10 75.47 6.02 81.49 548.32 0.117 
10 1572.00 8.26 75.47 6.34 81.82 521.37 0.117 
10 1575.00 10.84 75.47 6.98 82.45 476.27 0.117 

Number of Intermediate Cross-Sections (NN(NS) 98 
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Number of Time Steps (NNU) 

File: DM4-26NF.OUTfilename.ext 
Appendix I 

D M R K  model output for NO DAM FAILURE (Scenario A) Page 13 



BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUKE3ER : # 63 

PAGE 20 

10/17/1996 

INITIAL CONDITIONS TABLE : 

Cross Cross Normal Normal Critical Critical Froude Iteration Iteration 
Section Section Flow Flow Flow Flow Indicator Count for Count for 
Number Location Water Depth Water Depth (0 - sub) Computing Computing 

Elevation Elevation (1 - sup) Nrml Dpth Crtl Dpth 
I XI m DEPN YC DEPC IFR I TN ITC 

(mi) (ft n s ~ ) (ft) (ft HSL) (ft) --------- --------- --------- --------- --------- --------- --------- --------- --------- 
1 0.000 1704.91 10.21 1703.80 9.10 0 12 12 
2 0.002 1704.61 10.11 1703.55 9.04 0 12 12 
3 0.004 1704.33 10.02 1703.30 8.99 0 12 12 
4 0.006 1704.05 9.93 1703.06 8.94 0 12 12 
5 0.008 1703.78 9.85 1702.81 8.89 0 12 12 
6 0.010 1703.51 9.78 1702.57 8.84 0 12 12 
7 0.012 1703.25 9.72 1702.33 8.80 0 12 12 
8 0.014 1702.99 9.65 1702.10 8.76 0 12 12 
9 0.016 1702.73 9.58 1701.86 8.72 0 12 12 

10 0.018 1702.48 9.53 1701.63 8.68 0 12 12 
11 0.020 1702.24 9.48 1701.39 8.64 0 12 12 
12 0.022 1701.99 9.43 1701.16 8.60 0 12 12 
13 0.024 1701.75 9.38 1700.94 8.57 0 12 12 
14 0.026 1701.51 9.34 1700.71 8.53 0 12 12 
15 0.028 1701.29 9.30 1700.49 8.51 0 12 12 
16 0.030 1701.06 9.27 1700.26 8.48 0 12 12 
17 0.032 1700.83 9.24 1700.04 8.45 0 12 12 
18 0.034 1700.61 9.21 1699.82 8.42 0 12 12 
19 0.036 1700.39 9.19 1699.60 8.40 0 12 12 
20 0.038 1700.17 9.16 1699.38 8.37 0 12 12 
21 0.040 1699.96 9.15 1699.16 8.35 0 12 12 
22 0.042 1699.75 9.12 1698.95 8.32 0 12 12 
23 0.044 1699.54 9.11 1698.73 8.30 0 12 12 
24 0.046 1699.33 9.09 1698.52 8.28 0 12 12 
25 0.048 1699.12 9.08 1698.31 8.26 0 12 12 
26 0.050 1698.92 9.07 1698.09 8.24 0 12 12 
27 0.052 1698.72 9.07 1697.89 8.23 0 12 12 
28 0.054 1698.52 9.06 1697.69 8.23 0 12 12 
29 0.056 1698.31 9.05 1697.49 8.23 0 12 12 
30 0.058 1698.12 9.05 1697.30 8.23 0 12 12 
31 0.060 1697.92 9.05 1697.11 8.23 0 12 12 
32 0.062 1697.72 9.04 1696.91 8.23 0 12 12 
33 0.064 1697.52 9.04 1696.72 8.23 0 12 12 
34 0.066 1697.33 9.03 1696.53 8.24 0 12 12 
35 0.068 1697.13 9.03 1696.34 8.24 0 12 12 
36 0.070 1696.94 9.03 1696.15 8.24 0 12 12 
37 0.072 1696.74 9.03 1695.95 8.24 0 12 12 
38 0.074 1696.54 9.03 1695.77 8.25 0 12 12 
39 0.076 1696.34 9.02 1695.57 8.25 0 12 12 
40 0.078 1696.14 9.01 1695.38 8.25 0 12 12 
41 0.080 1695.95 9.01 1695.19 8.25 0 12 12 
42 0.082 1695.75 9.01 1694.99 8.25 0 12 12 
43 0.084 1695.54 9.00 1694.79 8.25 0 12 12 
44 0.086 1695.34 8.99 1694.60 8.24 0 12 12 
45 0.088 1695.14 8.98 1694.40 8.24 0 12 12 
46 0.090 1694.93 8.97 1691.20 8.23 0 12 12 
47 0.092 1694.75 8.98 1691.00 8.23 0 12 12 
48 0.094 1694.59 9.02 1693.79 8.22 0 12 12 
49 0.096 1694.42 9.03 1693.59 8.21 0 12 12 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn H i l l s  ADMP 
PROJECT NUMBER : K 63 
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Cross Cross Normal Normal Critical Critical Froude Iteration Iteration 
Section Section Flow Flow Flow Flow Indicator Count for Count for 
Number Location Water Depth Water Depth (0 - sub) Computing Computing 

Elevation Elevation (1 = sup) Nrml Dpth Crtl Dpth 
I XI YN DEPN YC DEPC IFR I TN ITC 

( m i )  (ft MSL) (ft) (ft E L )  (ft) --------- --------- --------- --------- --------- --------- --------- --------- --------- 
50 0.098 1694.24 9.05 1693.38 8.19 0 12 12 
51 0.100 1694.04 9.05 1693.18 8.18 0 12 12 
52 0.102 1694.07 9.27 1692.96 8.16 0 12 12 
53 0.112 1692.96 8.90 1691.95 7.89 0 12 12 
54 0.123 1691.84 8.52 1690.96 7.64 0 12 12 
55 0.133 1690.84 8.26 1689.99 7.41 0 12 12 
56 0.144 1689.86 8.02 1689.03 7.19 0 12 12 
57 0.154 1688.90 7.80 1688.08 6.98 0 12 12 
58 0.165 1687.95 7.59 1687.15 6.79 0 12 12 
59 0.175 1687.01 7.39 1686.23 6.61 0 12 12 
60 0.186 1686.08 7.20 1685.31 6.43 0 12 12 
61 0.196 1685.16 7.02 1684.41 6.27 0 12 12 
62 0.207 1684.25 6.85 1683.51 6.11 0 12 12 
63 0.217 1683.35 6.69 1682.62 5.96 0 12 12 
64 0.228 1682.45 6.53 1681.73 5.81 0 12 12 
65 0.238 1681.55 6.37 1680.85 5.67 0 12 12 
66 0.249 1680.66 6.22 1679.97 5.53 0 12 12 
67 0.259 1680.78 7.08 1679.10 5.40 0 12 12 
68 0.290 1678.07 7.79 1676.36 6.08 0 12 12 
69 0.320 1675.39 8.54 1673.60 6.75 0 12 12 
70 0.351 1672.74 9.32 1670.69 7.27 0 12 12 
71 0.382 1670.22 10.22 1667.38 7.38 0 12 12 
72 0.442 1663.61 9.98 1661.19 7.56 0 12 12 
73 0.502 1657.01 9.75 1654.82 7.55 0 12 12 
74 0.562 1650.59 9.69 1648.43 7.53 0 12 12 
75 0.620 1644.89 9.76 1642.54 7.42 0 12 12 
76 0.678 1639.11 9.76 1636.58 7.23 0 12 12 
77 0.737 1633.27 9.70 1630.53 6.95 0 12 12 
78 0.795 1627.67 9.87 1624.49 6.69 0 12 12 
79 0.845 1623.66 9.73 1620.52 6.60 0 12 12 
80 0.895 1619.64 9.59 1616.56 6.51 0 12 12 
81 0.946 1615.62 9.44 1612.59 6.41 0 12 12 
82 0.996 1612.17 9.87 1608.62 6.32 0 12 12 
83 1.046 1609.27 10.03 1605.62 6.38 0 12 12 
84 1.096 1606.37 10.19 1602.61 6.43 0 12 12 
85 1.145 1603.68 10.56 1599.60 6.48 0 12 12 
86 1.195 1600.60 10.54 1596.67 6.61 0 12 12 
87 1.245 1596.90 9.90 1593.84 6.84 0 12 12 
88 1.296 1592.06 9.40 1588.80 6.14 0 12 12 
89 1.347 1586.80 8.48 1584.00 5.68 0 12 12 
90 1.397 1581.83 7.85 1579.27 5.29 0 12 12 
91 1.448 1576.97 7.33 1574.57 4.93 0 12 12 
92 1.499 1573.95 8.65 1569.90 4.60 0 12 12 
93 1.533 1571.35 7.85 1567.98 4.48 0 12 12 
94 1.568 1568.80 7.10 1565.92 4.22 0 12 12 
95 1.602 1565.82 5.92 1563.79 3.89 0 12 12 
96 1.637 1563.68 6.45 1561.43 4.20 0 12 12 
97 1.673 1561.75 7.18 1559.21 4.64 0 12 12 
98 1.708 1560.22 8.32 1557.30 5.40 0 12 12 

File: DH4-26NF.OUTfilename.ext 
Appendix I 

DAHBFX model output for NO DAM FAILURE (Scenario A) Page 15 



BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 
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10/17/1996 

SUHWARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS : --------------------------------------------------- 
Cross-section Number at Downstream End of Uodel (IN) 98 
Initial Water Surface Elev. at Downstream End (YNN, ft MSL) 1561.054 
Initial Flow Depth at Downstream End (DEP, ft) 9.154 

COMPUTED STEP BACKWATER TABLE : 

Cross Cross Flow 
Section Section 
Number Location 

File: DM4-26NF.OUTfilename.ext 

Bacbater Backwater Iteration 
Water Water Count for 
Surface Depth Computing 
Elevation ~ackwate; 
YIL DEP ITB 
(ft MSLI (ft) --------- --------- --------- 

6481.0 1564.232 6.999 3 
6481.0 1566.124 6.224 3 
6481.0 1568.377 6.677 3 
6481.0 1570.823 7.323 3 
6481.0 1573.268 7.968 3 
6481.0 1576.501 6.861 3 
6481.0 1581.730 7.750 2 
6481.0 1586.516 8.196 4 
6481.0 1591.680 9.020 4 
6481.0 1596.736 9.736 4 
6481.0 1600.513 10.453 4 
6481.0 1603.641 10.521 4 
6481.0 1606.608 10.428 4 
6481.0 1609.440 10.200 4 
6481.0 1612.300 10.000 3 
6481.0 1615.542 9.367 3 
6481.0 1619.579 9.529 3 
6481.0 1623.599 9.674 3 
6481.0 1627.617 9.817 3 
6481.0 1633.197 9.622 3 
6481.0 1639.157 9.807 3 
6481.0 1644.923 9.798 4 
6481.0 1650.642 9.742 3 
6481.0 1656.862 9.596 3 
6481.0 1663.620 9.987 3 
6481.0 1670.155 10.155 4 
6481.0 1673.165 9.740 4 
6481.0 1675.759 8.909 4 
6481.0 1678.414 8.139 4 
6481.0 1681.105 7.405 3 
6481.0 1681.211 6.771 4 
6481.0 1681.504 6.324 4 
6481.0 1682.192 6.272 4 
6481.0 1683.091 6.431 4 
6481.0 1683.977 6.577 5 
6481.0 1684.873 6.733 5 
6481.0 1685.773 6.893 5 
6481.0 1686.681 7.061 5 
6481.0 1687.596 7.236 5 
6481.0 1688.520 7.420 5 
6481.0 1689.453 7.613 5 
6481.0 1690.398 7.818 5 
6481.0 1691.355 8.035 5 
6481.0 1692.328 8.268 5 
6181.0 1693.418 8.618 5 
6481.0 1693.531 8.537 6 
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Cross Cross Flow Baclrwater Backwater Iteration 
Section Section Water Water Count for 
Number Location Surface Depth Computing 

Elevation Baclrwater 
I X QIL YIL DEP ITB 

(mi) (cfs) (ft HSL) (ft) --------- --------- -------------- --------- --------- --------- 
50 0.098 6481.0 1693.688 8.500 6 
49 0.096 6481.0 1693.872 8.490 6 
48 0.094 6481.0 1694.076 8.499 6 
47 0.092 6481.0 1694.284 8.513 6 
46 0.090 6481.0 1694.491 8.527 6 
45 0.088 6481.0 1694.697 8.538 6 
44 0.086 6481.0 1694.901 8.548 6 
43 0.084 6481.0 1695.102 8.555 6 
42 0.082 6481.0 1695.303 8.562 6 
41 0.080 6481.0 1695.501 8.566 6 
40 0.078 6481.0 1695.699 8.569 6 
39 0.076 6481.0 1695.895 8.571 6 
38 0.074 6481.0 1696.089 8.571 6 
37 0.072 6481.0 1696.282 8.571 6 
36 0.070 6481.0 1696.475 8.569 6 
35 0.068 6481.0 1696.666 8.566 6 
34 0.066 6481.0 1696.856 8.562 6 
33 0.064 6481.0 1697.046 8.558 6 
32 0.062 6481.0 1697.235 8.553 6 
31 0.060 6481.0 1697.424 8.547 6 
30 0.058 6481.0 1697.612 8.541 6 
29 0.056 6481.0 1697.799 8.535 6 
28 0.054 6481.0 1697.987 8.528 6 
27 0.052 6481.0 1698.175 8.522 6 
26 0.050 6481.0 1698.364 8.517 6 
25 0.048 6481.0 1698.552 8.511 6 
24 0.046 6481.0 1698.740 8.505 6 
23 0.044 6481.0 1698.933 8.504 6 
22 0.042 6481.0 1699.134 8.510 6 
21 0.040 6481.0 1699.338 8.521 6 
20 0.038 6481.0 1699.543 8.531 6 
19 0.036 6481.0 1699.749 8.543 6 
18 0.034 6481.0 1699.953 8.553 7 
17 0.032 6481.0 1700.163 8.568 7 
16 0.030 6481.0 1700.368 8.580 7 
15 0.028 6481.0 1700.579 8.596 7 
14 0.026 6481.0 1700.783 8.607 7 
13 0.024 6481.0 1701.012 8.641 7 
12 0.022 6481.0 1701.167 8.602 13 
11 0.020 6481.0 1701.560 8.801 6 
10 0.018 6481.0 1701.631 8.679 13 
9 0.016 6481.0 1701.937 8.790 7 
8 0.014 6481.0 1702.100 8.759 13 
7 0.012 6481.0 1702.333 8.798 13 
6 0.010 6481.0 1702.573 8.844 13 
5 0.008 6481.0 1702.812 8.889 13 
4 0.006 6481.0 1703.058 8.940 13 
3 0.004 6481.0 1703.303 8.991 13 
2 0.002 6481.0 1703.548 9.042 13 
1 0.000 6481.0 1703.800 9.100 13 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAMBRK version 3.00 
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PAGE 24 

10/17/1996 

INITIAL CONDITIONS : .................... 
Interp. Initial Initial 
Cross- Water Plow 
Section Elevation 
I YI(1) QDI(1) 

(ft MSL) (cfa) --------- --------- ------- 
1 1703.80 
2 1703.55 
3 1703.30 
4 1703.06 
5 1702.81 
6 1702.57 
7 1702.33 
8 1702.10 
9 1701.94 
10 1701.63 
11 1701.56 
12 1701.17 
13 1701.01 
14 1700.78 
15 1700.58 
16 1700.37 
17 1700.16 
18 1699.95 
19 1699.75 
20 1699.54 
21 1699.34 
22 1699.13 
23 1698.93 
24 1698.74 
25 1698.55 
26 1698.36 
27 1698.18 
28 1697.99 
29 1697.80 
30 1697.61 
31 1697.42 
32 1697.24 
33 1697.05 
34 1696.86 
35 1696.67 
36 1696.48 
37 1696.28 
38 1696.09 
39 1695.89 
40 1695.70 
41 1695.50 
42 1695.30 
43 1695.10 
44 1694.90 
45 1694.70 
46 1694.49 

File: DM4-26NF.OUTfilenarne.ext 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 25 

10/17/1996 

INITIAL CONDITIONS : .................... 
Interp. Initial Initial 
Cross- Water Flow 
Section Elevation 
I YI(1) QDI(I1 

(ft MSL) (cfs) --------- --------- --------------- 
47 1694.28 6481.0 
48 1694.08 6481.0 
49 1693.87 6481.0 
50 1693.69 6481.0 
51 1693.53 6481.0 
52 1693.42 6481.0 
53 1692.33 6481.0 
54 1691.36 6481.0 
55 1690.40 6481.0 
56 1689.45 6481.0 
57 1688.52 6481.0 
58 1687.60 6481.0 
59 1686.68 6481.0 
60 1685.77 6481.0 
61 1684.87 6481.0 
62 1683.98 6481.0 
63 1683.09 6481.0 
64 1682.19 6481.0 
65 1681.50 6481.0 
66 1681.21 6481.0 
67 1681.10 6481.0 
68 1678.41 6481.0 
69 1675.76 6481.0 
70 1673.16 6481.0 
71 1670.15 6481.0 
72 1663.62 6481.0 
73 1656.86 6481.0 
74 1650.64 6481.0 
75 1644.92 6481.0 
76 1639.16 6481.0 
77 1633.20 6481.0 
78 1627.62 6481.0 
79 1623.60 6481.0 
80 1619.58 6481.0 
81 1615.54 6481.0 
82 1612.30 6481.0 
83 1609.44 6481.0 
84 1606.61 6481.0 
85 1603.64 6481.0 
86 1600.51 6481.0 
87 1596.74 6481.0 
88 1591.68 6481.0 
89 1586.52 6481.0 
90 1581.73 6481.0 
91 1576.50 6481.0 
92 1573.27 6481.0 
93 1570.82 6481.0 

- 
File: DM4-26NF.OUTfilename.ext 
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BOSS DAneRK version 3.00 
PROJECT TITLE : Ptn Hills ADKP 
PROJECT NUNBER : # 63 

PAGE 26 

10/17/1996 

INITIAL CONDITIONS : 

Interp. Initial Initial 
Cross- Water Flow 
Section Elevation 
I YI(1) QDI(1) 

(ft MSL) (cfs) --------- --------- --------------- 
94 1568.38 6481.0 
95 1566.12 6481.0 
96 1564.23 6481.0 
97 1562.60 6481.0 
98 1561.05 6481.0 

File: DH4-26NF.OUTfilename.ext 
Appendix I 

DAHBFX model output for NO D M  FAILURE (Scenario A) 



BOSS DAMBRK version 3.00 
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10/17/1996 

DAN OUTFLOW HYDROGRAPH TIME PARAHI(TERS : ........................................ 
Time to Failure (TFH, hr) 0.250 

Time to Start of Rising Limb of Hydrograph (TFO, hr) 

Time to Peak (TP, hr) 

Time Step Size (DTHI, hr) 

ROUTING COMPLETED : ------------------- 
Number of Time Steps Used (KTIHg) 

Maximum Number of Time Steps Allowed 

Total Time of Flood Routing (TT, hr) 

Flood Wave Arrival Time based upn a WSEL Increase of (ftl 

CONSERVATION OF MASS RESULTS : .............................. 
Should be close to 0.008,  a negative value denotes flow volume was lost 
during the routing, a positive value denotes flow volume was gained 
during the routing. Normalized as a percent of inflow volume, maximum 
change in conservation of mass during routing was 0.12 

File: DM4-26NF.OUTfilenarne.ext 
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BOSS D?.MBRK version 3.00 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUNBER : # 63 

PAGE 83 

10/17/1996 

FLOOD CREST SUMMARY : ..................... 
Cross Maximum Maximum Time To Maximum ~locd Time To ~lood Wave 
Section Stage Plow Maximum Flcu Elevation Flood Arrival 
Location Elevation Stage Velocity Elevation Time 
(mi) (ft MSL) (cfs) (hr) (ft/secl (ft KSLI (hr) (hr) --------- --------- --------- --------- --------- --------- --------- --------- 

0.000 1710.53 13734 0.250 17.26 0.00 0.00 0.03 
0.002 1707.54 13733 0.250 21.58 33.14 0.00 0.05 
0.004 1707.20 13733 0.250 21.55 66.27 0.00 0.05 
0.006 1706.87 13733 0.250 21.48 99.41 0.00 0.05 
0.008 1706.57 13733 0.250 21.38 132.55 0.00 0.05 
0.010 1706.27 13732 0.250 21.27 165.69 0.00 0.05 
0.012 1705.99 13732 0.250 21.14 198.82 0.00 0.05 
0.014 1705.72 13732 0.250 20.99 231.96 0.00 0.05 
0.016 1705.46 13732 0.250 20.83 265.10 0.00 0.05 
0.018 1705.20 13732 0.250 20.67 298.24 0.00 0.05 
0.020 1704.95 13732 0.250 20.50 331.37 0.00 0.05 
0.022 1704.71 13731 0.250 20.32 364.51 0.00 0.05 
0.024 1704.47 13731 0.250 20.13 397.65 0.00 0.05 
0.026 1704.23 13731 0.250 19.94 430.78 0.00 0.05 
0.028 1704.00 13731 0.250 19.75 463.92 0.00 0.05 
0.030 1703.77 13731 0.250 19.55 497.06 0.00 0.05 
0.032 1703.54 13730 0.250 19.36 530.20 0.00 0.05 
0.034 1703.31 13730 0.250 19.16 563.33 0.00 0.05 
0.036 1703.09 13730 0.250 18.96 596.47 0.00 0.05 
0.038 1702.86 13730 0.250 18.76 629.61 0.00 0.05 
0.040 1702.64 13730 0.250 18.56 662.75 0.00 0.05 
0.042 1702.42 13729 0.250 18.36 695.88 0.00 0.05 
0.044 1702.20 13729 0.250 18.16 729.02 0.00 0.05 
0.046 1701.98 13729 0.250 17.96 762.16 0.00 0.05 
0.048 1701.76 13729 0.250 17.76 795.29 0.00 0.05 
0.050 1701.53 13729 0.250 17.56 828.43 0.00 0.05 
0.052 1701.31 13728 0.250 17.36 861.57 0.00 0.05 
0.054 1701.09 13728 0.250 17.16 894.71 0.00 0.05 
0,056 1700.87 13728 0.250 16.95 927.84 0.00 0.05 
0.058 1700.66 13728 0.250 16.73 960.98 0.00 0.05 
0.060 1700.45 13727 0.250 16.51 994.12 0.00 0.05 
0.062 1700.24 13727 0.250 16.27 1027.26 0.00 0.05 
0.064 1700.02 13727 0.250 16.04 1060.39 0.00 0.05 
0.066 1699.81 13726 0.250 15.80 1093.53 0.00 0.05 
0.068 1699.59 13726 0.250 15.56 1126.67 0.00 0.05 
0.070 1699.38 13726 0.250 15.32 1159.80 0.00 0.05 
0.072 1699.16 13726 0.250 15.08 1192.94 0.00 0.08 
0.074 1698.93 13725 0.250 14.84 1226.08 0.00 0.08 
0.076 1698.71 13725 0.250 14.61 1259.22 0.00 0.08 
0.078 1698.48 13725 0.250 14.39 1292.35 0.00 0.08 
0.080 1698.24 13724 0.250 14.16 1325.49 0.00 0.08 
0.082 1698.00 13724 0.250 13.95 1358.63 0.00 0.08 
0.084 1697.76 13724 0.250 13.73 1391.76 0.00 0.08 
0.086 1697.51 13723 0.250 13.53 1424.90 0.00 0.08 
0.088 1697.26 13723 0.250 13.32 1458.04 0.00 0.08 
0.090 1697.01 13723 0.250 13.13 1491.18 0.00 0.08 
0.092 1696.75 13722 0.250 12.94 1524.31 0.00 0.08 
0.094 1696.49 13722 0.250 12.92 1557.45 0.00 0.08 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 84 

10/17/1996 

FLOOD CREST SUMMARY : 

Cross Maximum Maximum Time To Maximum Flood Time To Flood Wave 
Section Stage Flow Maximum F l m  Elevation Flood Arrival 
Location Elevation Stage Velocity Elevation T h e  
( m i  (ft MSL) (cfs) (hr) (ft/sec) (ft MSL) (hr) (hr) --------- --------- --------- --------- --------- --------- --------- --------- 

0.096 1696.22 13721 0.250 12.57 1590.59 0.00 0.08 
0.098 1695.94 13721 0.250 12.43 1623.72 0.00 0.08 
0.100 1695.65 13721 0.250 12.32 1656.86 0.00 0.08 
0.102 1695.90 13721 0.250 10.77 1690.00 0.00 0.05 
0.112 1695.00 13719 0.250 10.55 1689.20 0.00 0.08 
0.123 1694.07 13717 0.250 10.47 1688.40 0.00 0.08 
0.133 1693.03 13714 0.250 10.63 1687.60 0.00 0.10 
0.144 1691.98 13711 0.250 10.80 1686.80 0.00 0.10 
0.154 1690.93 13708 0.250 10.93 1686.00 0.00 0.13 
0.165 1689.88 13706 0.250 11.03 1685.20 0.00 0.15 
0.175 1688.88 13703 0.250 11.03 1684.40 0.00 0.18 
0.186 1687.92 13700 0.250 10.93 1683.60 0.00 0.20 
0.196 1686.97 13698 0.250 10.82 1682.80 0.00 0.00 
0.207 1686.03 13696 0.250 10.70 1682.00 0.00 0.00 
0.217 1685.09 13693 0.250 10.61 1681.20 0.00 0.00 
0.228 1684.28 13690 0.250 10.25 1680.40 0.00 0.00 
0.238 1683.86 13686 0.263 9.10 1679.60 0.00 0.20 
0.249 1683.69 13682 0.263 7.70 1678.80 0.00 0.13 
0.259 1683.61 13677 0.263 6.50 1678.00 0.00 0.08 
0.290 1680.89 13669 0.263 6.26 1675.50 0.00 0.10 
0.320 1678.20 13660 0.263 6.02 1673.00 0.00 0.10 
0.351 1675.55 13645 0.275 5.77 1670.50 0.00 0.10 
0.382 1672.55 13636 0.275 5.99 1668.00 0.00 0.10 
0.442 1666.10 13611 0.287 6.11 1660.67 0.00 0.13 
0.502 1659.40 13585 0.300 6.54 1653.33 0.00 0.15 
0.562 1653.33 13557 0.312 6.15 1646.00 0.00 0.15 
0.620 1647.91 13529 0.325 6.30 1640.00 0.00 0.15 
0.678 1642.52 13499 0.337 6.44 1634.00 0.00 0.15 
0.737 1637.10 13466 0.350 6.84 1628.00 0.00 0.18 
0.795 1631.91 13423 0.362 6.98 1622.00 0.00 0.18 
0.845 1628.01 13384 0.375 7.18 1619.00 0.00 0.18 
0.895 1624.10 13340 0.400 7.40 1616.00 0.00 0.20 
0.946 1620.32 13293 0.412 7.36 1613.00 0.00 0.23 
0.996 1616.95 13248 0.425 6.53 1610.00 0.00 0.20 
1.046 1613.70 13208 0.425 6.19 1606.80 0.00 0.18 
1.096 1610.37 13171 0.437 5.91 1603.60 0.00 0.18 
1.145 1606.97 13136 0.450 5.70 1600.40 0.00 0.18 
1.195 1603.53 13102 0.462 5.52 1597.20 0.00 0.20 
1.245 1599.75 13070 0.475 5.75 1594.00 0.00 0.25 
1.296 1595.17 13030 0.500 6.12 1589.20 0.00 0.28 
1.347 1590.41 12982 0.512 6.78 1584.40 0.00 0.32 
1.397 1585.09 12948 0.512 7.40 1579.60 0.00 0.37 
1.448 1579.55 12929 0.537 7.98 1574.80 0.00 0.42 
1.499 1576.04 12898 0.550 6.59 1570.00 0.00 0.32 
1.533 1573.18 12882 0.550 5.24 1566.67 0.00 0.35 
1.568 1570.44 12869 0.562 4.46 1563.33 0.00 0.37 
1.602 1568.25 12847 0.575 3.56 1560.00 0.00 0.37 
1.637 1566.46 12822 0.587 3.50 1560.00 0.00 0.40 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 85 
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FLOOD CREST SUMMARY : ..................... 
Cross Maximum Maximum Time To Maximum Flood Time To Flood Wave 
Section Stage Flow Maximum Flew Elevation Flood Arrival 
Location Elevation Stage Velocity Elevation Time 
( m i )  (ft MSL) (cfs) (hr) (ft/sec) (ft HSL) (hr) (hr) --------- --------- --------- --------- --------- --------- --------- --------- 

1.673 1564.72 12796 0.587 3.41 1560.00 0.00 0.40 
1.108 1562.99 12110 0.600 3.50 1560.00 0.00 0.40 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT MIMBER : # 63 

PAGE 86 

10/17/1996 

COMPUTED WATER SURFACE ELEVATIONS AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARB PLOTTED ................................................ 

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Water Water Water Water Water Water 
Count Surface Surface Surface Surface Surface Surface 

Elevation Elevation Elevation Elevation Elevation Elevation 
K TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K.5) YC(K,6) 

(hr) (ft MSL) (ft MSL) (ft MSL) (ft MSL) (ft MSL) (ft NSL) --------- --------- --------- --------- --------* --------- --------- --------- 
1 0.000 1704.91 1693.42 1670.16 1627.62 1596.74 1561.05 
3 0.025 1706.17 1693.96 1670.20 1627.62 1596.74 1561.05 
5 0.050 1707.34 1694.59 1670.39 1627.62 1596.74 1561.05 
7 0.075 1708.42 1695.11 1670.78 1627.66 1596.74 1561.06 
9 0.100 1709.11 1695.42 1671.25 1627.79 1596.74 1561.06 

11 0.125 1709.61 1695.58 1671.66 1628.07 1596.75 1561.06 
13 0.150 1710.09 1695.73 1671.98 1628.52 1596.81 1561.06 
15 0.175 1710.42 1695.85 1672.22 1629.06 1596.94 1561.07 
17 0.200 1710.46 1695.87 1672.39 1629.73 1597.16 1561.08 
19 0.225 1710.49 1695.89 1672.48 1630.43 1597.45 1561.11 
21 0.250 1710.53 1695.90 1672.53 1630.99 1597.77 1561.16 
23 0.275 1710.34 1695.86 1672.55 1631.40 1598.07 1561.26 
25 0.300 1710.14 1695.80 1672.53 1631.66 1598.39 1561.40 
27 0.325 1709.95 1695.74 1672.48 1631.82 1598.71 1561.57 
29 0.350 1709.68 1695.67 1672.42 1631.90 1599.02 1561.77 
31 0.375 1709.38 1695.58 1672.34 1631.91 1599.30 1561.98 
33 0.400 1709.07 1695.49 1672.25 1631.87 1599.51 1562.18 
35 0.425 1708.76 1695.40 1672.14 1631.79 1599.65 1562.36 
37 0.450 1708.43 1695.29 1672.03 1631.67 1599.72 1562.52 
39 0.475 1708.10 1695.17 1671.91 1631.53 1599.75 1562.66 
41 0.500 1707.76 1695.05 1671.78 1631.36 1599.74 1562.78 
43 0.525 1707.45 1694.92 1671.65 1631.17 1599.69 1562.87 
45 0.550 1707.13 1694.77 1671.52 1630.97 1599.62 1562.93 
47 0.575 1706.81 1694.61 1671.38 1630.75 1599.52 1562.97 
49 0.600 1706.49 1694.44 1671.24 1630.52 1599.41 1562.99 
51 0.625 1706.17 1694.28 1671.10 1630.27 1599.29 1562.98 
53 0.639 1705.99 1694.18 1671.02 1630.13 1599.21 1562.96 
55 0.642 1705.95 1694.16 1671.01 1630.09 1599.20 1562.96 
57 0.645 1705.91 1694.13 1670.99 1630.06 1599.18 1562.96 
59 0.653 1705.80 1694.07 1670.94 1629.97 1599.13 1562.95 
61 0.655 1705.78 1694.06 1670.93 1629.96 1599.12 1562.95 
63 0.656 1705.76 1694.05 1670.93 1629.94 1599.12 1562.94 
65 0.658 1705.74 1694.04 1670.92 1629.92 1599.11 1562.94 
67 0.666 1705.64 1693.99 1670.87 1629.83 1599.06 1562.93 
69 0.668 1705.61 1693.98 1670.86 1629.80 1599.05 1562.92 
71 0.671 1705.57 1693.96 1670.84 1629.77 1599.03 1562.92 
73 0.673 1705.56 1693.94 1670.83 1629.75 1599.02 1562.92 
75 0.674 1705.54 1693.92 1670.82 1629.73 1599.01 1562.91 
77 0.677 1705.51 1693.90 1670.81 1629.70 1599.00 1562.91 
79 0.684 1705.43 1693.85 1670.76 1629.60 1598.95 1562.89 
81 0.687 1705.39 1693.82 1670.74 1629.56 1598.93 1562.88 
83 0.695 1705.30 1693.76 1670.70 1629.46 1598.88 1562.86 
85 0.698 1705.27 1693.74 1670.68 1629.42 1598.86 1562.86 
87 0.711 1705.12 1693.64 1670.61 1629.24 1598.78 1562.82 
89 0.730 1704.90 1693.49 1670.50 1628.99 1598.65 1562.77 
91 0.748 1704.68 1693.42 1670.39 1628.78 1598.52 1562.71 
93 0.761 1704.56 1693.42 1670.33 1628.65 1598.43 1562.67 
95 0.773 1704.45 1693.42 1670.27 1628.53 1598.34 1562.63 
97 0.786 1704.34 1693.42 1670.23 1628.41 1598.25 1562.59 
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Time Elapsed Station 1 Station 2 Station 3 Station I Station 5 Station 6 
Step Time Water Water Water Water Water Water 
Count Surface Surface Surface Surface Surface Surface 

Elevation Elevation Elevation Elevation Elevation Elevation 
K TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K.4) YC(K.5) YC(K.6) 

(hr) (ft MSL) (ft MSL) (ft HSL) (ft MSL) (ft MSL] (ft MSL) --------- --------- --------- --------- --------- --------- --------- 
99 0.798 1704.22 1693.42 1670.20 1628.30 1598.14 1562.55 

101 0.805 1704.16 1693.42 1670.19 1628.24 1598.08 1562.52 
103 0.820 1704.03 1693.42 1670.18 1628.13 1597.96 1562.47 

File: DM4-26NF.OUTfilename.ext 
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BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT N W E R  : # 63 
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COMPUTED DISCHARGES AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED : ........................................ 

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Discharge Discharge Discharge Discharge Discharge Discharge 
Count (x 1000) (x 1000) (x 1000) (x 1000) (x 1000) (x 10001 (x 1000) 
K TTP(K) QC(K.1) QC(K.2) QC(K.3) QC(K,4) QC(K,5) QC(K,6) 

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) --------- --------- --------- --------- --------- --------- --------- --------- 
1 0.000 6.48 6.49 6.48 6.48 6.49 6.48 
3 0.025 7.90 7.52 6.57 6.48 6.49 6.48 
5 0.050 9.32 8.93 7.05 6.49 6.49 6.49 
7 0.075 10.73 10.36 8.02 6.56 6.49 6.49 
9 0.100 11.67 11.46 9.30 6.77 6.50 6.50 

11 0.125 12.38 12.20 10.54 7.24 6.53 6.51 
13 0.150 13.08 12.91 11.56 8.02 6.64 6.51 
15 0.175 13.57 13.48 12.42 8.94 6.89 6.52 
17 0.200 13.62 13.61 13.05 9.91 7.30 6.55 
19 0.225 13.68 13.67 13.40 10.94 7.87 6.62 
21 0.250 13.73 13.72 13.58 11.86 8.54 6.77 
23 0.275 13.45 13.51 13.64 12.56 9.20 7.02 
25 0.300 13.16 13.23 13.55 13.03 9.88 7.39 
27 0.325 12.87 12.94 13.35 13.31 10.62 7.86 
29 0.350 12.49 12.59 13.08 13.42 11.35 8.41 
31 0.375 12.05 12.16 12.76 13.39 11.99 9.03 
33 0.400 11.62 11.73 12.39 13.26 12.50 9.71 
35 0.425 11.18 11.29 11.98 13.04 12.84 10.37 
37 0.450 10.74 10.85 11.56 12.75 13.03 11.00 
39 0.475 10.30 10.41 11.14 12.41 13.07 11.56 
41 0.500 9.86 9.98 10.72 12.05 13.00 12.03 
43 0.525 9.46 9.57 10.29 11.66 12.83 12.38 
45 0.550 9.06 9.17 9.88 11.27 12.60 12.62 
47 0.575 8.66 8.77 9.47 10.87 12.32 12.75 
49 0.600 8.27 8.38 9.08 10.47 12.01 12.77 
51 0.625 7.90 8.00 8.69 10.08 11.68 12.70 
53 0.639 7.68 7.79 8.48 9.86 11-48 12.62 
55 0.642 7.64 7.74 8.43 9.82 11.44 12.60 
57 0.645 7.59 7.68 8.38 9.77 11.39 12.58 
59 0.653 7.47 7.58 8.26 9.65 11.28 12.52 
61 0.655 7.45 7.55 8.24 9.63 11.26 12.51 
63 0.656 7.42 7.53 8.22 9.60 11.24 12.50 
65 0.658 7.40 7.49 8.19 9.58 11.22 12.49 
67 0.666 7.28 7.42 8.08 9.46 11.11 12.43 
69 0.668 7.25 7.42 8.04 9.43 11.07 12.40 
71 0.671 7.21 7.35 8.00 9.38 11.03 12.38 
73 0.673 7.19 7.31 7.97 9.36 11.01 12.36 
75 0.674 7.17 7.26 7.95 9.34 10.99 12.35 
77 0.677 7.14 7.24 7.92 9.30 10.95 12.32 
79 0.684 7.04 7.15 7.80 9.19 10.84 12.25 
81 0.687 7.00 7.11 7.76 9.14 10.80 12.21 
83 0.695 6.91 7.00 7.65 9.03 10.69 12.13 
85 0.698 6.87 6.96 7.60 8.99 10.64 12.09 
87 0.711 6.71 6.80 7.43 8.81 10.47 11.95 
89 0.730 6.48 6.57 7.18 8.54 10.21 11.73 
91 0.748 6.48 6.49 6.94 8.21 9.93 11.49 
93 0.761 6.48 6.49 6.80 7.99 9.73 11.32 
95 0.773 6.48 6.49 6.69 7.80 9.53 11.16 
97 0.786 6.48 6.49 6.61 7.62 9.32 10.99 

File: DH4-26NF.OUTfilenarne.ext 
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Time Elapsed Station 1 Station 2 Staticn 3 Station 4 Station 5 
Step Time Discharge Discharge Discharge Discharge Discharge 
Count (x 1000) (x 1000) (x 1000) (x 1000) (x 1000) (x 1000) 
K TTP(K) QC(K,l) QC(K,Z) QC(K.3) QC(K.4) QC(K,S) 

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) --------- --------- --------- --------- --------- --------- 
99 0.798 6.48 6.49 6.55 7.45 9.10 
101 0.805 6.48 6.49 6.53 7.36 8.97 
103 0.820 6.48 6.48 6.51 7.19 8.72 

WIJ OP OUTPUT 

File: DH4-26NF.OUTfilename.ext 

Station 6 
Discharge 
(x  1000) 
QC(K, 6) 
(cfs) --------- 

10.81 
10.69 
10.48 
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Copyright (C) 1988-92 Boss Corporation 
All Rights Reserred 

Version : 3.00 
Serial Number : 20568 

Licensed to George V. Sabol Consulting Engineers 

PROGRAM ORIGIN : 

Boss Dambrk (tm) is an enhanced version of Professor D. L. Fread's 
1991 NWS DAMBFX program. 

DISCLAIMER : 

Boss Dambrk (tm) is a complex program which requires engineering expertise 
to use correctly. Boss Corporation assumes absolutely no responsibility 
for the correct use of this program. All results obtained should be 
carefully examined by an experienced professional engineer to determine 
if they are reasonable and accurate. 

Although Boss Corporation has endeavored to make Boss Dambrk error free, 
the program is not and cannot be certified as infallible. Therefore, Boss 
Corporation makes no warranty, either implicit or explicit, as to the 
correct performance or accuracy of this software. 

In no event shall Boss Corporation be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. The sole and exclusive 
liability to Boss Corporation, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : ..................... 
PROJECT TITLE : Ftn Hills ADHP 
PROJECT NUMBER : X63 
DESCRIPTION : IDA Ana1ysis:With Dam Failure (0.26PNF) 
ENGINEER : CCC/WSO 
DATEOFRUN : 10/17/1996 
TIME OF RUN : 11:34 am 

File: DM4-26WF.OUT 
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INPUT DATA SLIMMARY : .................... 
INPUT CONTROL PARAMETERS : .......................... 

Problem Specification Option 7 

Number of Dynamic Routing Reaches (KKN) 9 

Type of Reservoir Routing (KUI) 0 (storage routing) 

Number of multiple dams/bridges (MLDAM) 0 

No. of Reservoir Inflow Hydrograph Points (ITEH) 23 

No. of Informational Cross-Sectioru (NPRT) 11 

Flood-Plain Routing (KFLP) 0 (no) 

SEQUENTIAL CROSS-SECTION NUMBERS (NPT) : ........................................ 

BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : Y63 

PAGE 3 

10/17/1996 

BOUNDARY CONDITIONS : ..................... 
Hydrograph Time Intervals (UHF, hr) 

Routing Period (TEH, hr) 

Breach Development Exponent (EREXI 

Mud/Debris Flow Parameter (MUD) 0 

Dry Bed Routing Parameter (IWF) 

Hydraulic Radius Computation Parameter (KPRGS) 

Landslide Simulation (KSL) 

Critical Flow Froude Number (DFR) 

INFLOW HYDROGRAPH DESCRIPTION : ............................... 
Time Upstream 
Elapsed 1nflow 
TI (K) PI (K) 
(hr) (cfs) 

File: DM4-26WF.OUT 

0 

1 (R-Alp) 

0 (none) 
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SUMMARY OF PROGRAM CONTROL PARANBTERS : ....................................... 
Problem Specification Option (KKN, KUI, hUIDAM, IDAM) 

Number of Cross-Sections Entered (NS) 

Number of Top Widths Entered (NCS) 

Number of Cross-Sectional Hydrographs to Plot (NTT) 

Flow Type Parameter (KSUPC) 

Number of Lateral Inflow Hydrographs (M) 

Number of Points in Gate Control Curve (KG) 

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED : 
(maximum allowed - 6) 

CHANNEL-VALLEY BOUNDARY CONDITIONS : .................................... 
Max Discharge at Downstream End (W, cfs) 

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 

Initial Time-Step Size (DTHM, hr) 

Time at which Dam Starts to Fail (TFI, hr) 

Theta Weighting Factor (ELI) 

Stage Convergence Criterion (EPSY, ft) 

Downstream Boundary Type Paramter (YDN) 

Slope of Channel Downstream of Dam (SOH, ft/mi) 

File: DM4-26WF.OUT 

7 

11 

8 

6 

3 (mixed flow) 

0 

0 
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CROSS-SECTION NUMBER : 1 .......................... 
Cross-Section Location (XS(I), mi) 

Flooding ~levation (FSTG(I), ft XSL) 

WWNSTREAM REACH NUMBER : 1 ............................. 
Reach ~ontraction-Expansion Coefficient (FKC) 0.000 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.002 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Manning Top 
Width n Width 

HS(K,I) BS(K,I) CM(K,I) BSS(K.11 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1694.70 0.0 0.0550 0.0 
1694.80 38.0 0.0550 0.0 
1698.00 43.2 0.0550 0.0 
1705.00 54.1 0.0550 0.0 
1710.00 62.0 0.0550 0.0 
1715.00 69.8 0.0550 0.0 
1721.50 80.0 0.0550 0.0 
1726.00 87.1 0.0550 0.0 

BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADNP 
PROJECT NUMBER : #63 
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CROSS-SECTION NUMBER : 2 .......................... 
Cross-Section Location (XS(1). m i )  0.102 

Flooding Elevation (FSTG(1) , ft HSL) 1690.000 

DOWNSTREAM REACH NUMBER : 2 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -0.070 

Minimum Distance Between Interpolated Crws-Sections (Dm, mi) 0.010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Manning Top 
Width n Width 

HS (K, I) BS (K,I) CM(K, I) BSS(K, I) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1684.80 0.0 0.0500 0.0 
1687.00 31.9 0.0500 0.0 
1689.00 84.7 0.0500 0.0 
1691.00 100.5 0.0500 0.0 
1693.00 158.5 0.0500 0.0 
1695.00 271.8 0.0500 0.0 
1699.00 311.0 0.0500 0.0 
1702.00 460.0 0.0500 0.0 

File: DM4-26WF.OUT 
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CROSS-SECTION NUMBER : 3 .......................... 
Cross-Section Location (XS(1). mi) 

Flooding Elevation (FSTG(I), ft KSL) 

DOWNSTREAM REACH NUMBER : 3 

Reach Contraotion-Expansion Coefficient (FKC) 0.100 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.031 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS(K, I) BS(K,I) M(K,I) BSS(K,I) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1673.70 0.0 0.0940 0.0 
1675.00 83.7 0.0940 0.0 
1677.00 123.0 0.0940 0.0 
1678.00 217.0 0.0940 0.0 
1684.00 390.9 0.0940 0.0 
1687.00 485.4 0.0940 0.0 
1691.00 624.7 0.0940 0.0 
1695.00 814.6 0.0940 0.0 

BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : #63 
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CROSS-SECTION NUNBER : 4 

cross-Section Location (XS(1). mi) 

Flooding Elevation (FSTGCI), ft HSL) 

DOWNSTREAM W C H  NUMBER : 4 

Reach contraction-Expansion Coefficient (FKC) -0.300 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.050 

CROSS-SECTION and W C H  DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS(K,I) BS(K.1) M(K,I) BSS(K,I) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1660.00 0.0 0.0950 0.0 
1663.00 85.5 0.0950 0.0 
1667.00 108.5 0.0950 0.0 
1669.00 256.4 0.0950 0.0 
1672.00 489.5 0.0950 0.0 
1675.00 659.2 0.0950 0.0 
1678.00 765.0 0.0950 0.0 
1680.00 915.0 0.0950 0.0 

File: DM4-26WF.OUT 
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CROSS-SECTION NUMBER : 5 

Cross-Section ~ocation (XS(I), mi) 

Flooding Elevation (FSTG(1I. ft MSL) 

WWNSTREAM REACH NUMBER : 5 ............................. 
Reach Contraction-Expansion Coefficient (FKC) 0.100 

Minimum Distance Between Interpolated Crws-Sections (DXH, mi) 0.050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation ChaMel Channel Storage 

TOD Manninq TOD 

BOSS DAKBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : t63 
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CROSS-SECTION NUMBER : 6 .......................... 

Cross-Section Location (XS(I), m i )  

Flooding Elevation (FSTG(I), ft MSL) 

WWNSTREAM REACH NUMBER : 6 
-------+--------------------- 

Reach Contraction-Expansion Coefficient (FKC) -0.300 

Hinimum Distance Between Interpolated Cross-Sections (DM, mi) 0.050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Naming Top 
Width n Width 

HS(K, I1 BS(K,Il CH(K.1) BSS(K.11 
(ft MSLI (ft) (ft) --------- --------- --------- --------- 
1617.80 0.0 0.0910 0.0 
1621.00 98.1 0.0910 0.0 
1625.00 129.6 0.0910 0.0 
1629.00 199.1 0.0910 0.0 
1632.00 343.0 0.0910 0.0 
1635.00 425.0 0.0910 0.0 
1638.00 487.0 0.0910 0.0 
1641.00 628.3 0.0910 0.0 

File: DM&-26WE.OUT 
Appendix I 

DANEIN model output for WITH DAM FAILURE (Scenario 8) Page 6 



BOSS DAHBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : # 63 

PAGE 11 

10/17/1996 

CROSS-SECTION NUMBER : 7 .......................... 
Cross-Section Location (XS (I), m i )  

Flooding Elevation (FSTGLI) , ft MSL) 

DOWNSTREAM REACH NUMBER : 7 

Reach Contraction-Expansion Coefficient (FKC) -0.300 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 0.050 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS (K.1) BS(K.1) CM(K.1) BSS(K,I) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1602.30 0.0 0.0920 0.0 
1605.00 100.8 0.0920 0.0 
1610.00 139.4 0.0920 0.0 
1614.00 179.7 0.0920 0.0 
1616.00 263.8 0.0920 0.0 
1619.00 420.7 0.0920 0.0 
1622.00 470.9 0.0920 0.0 
1626.00 536.1 0.0920 0.0 

BOSS DAMBRK version 3.00 
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CROSS-SECTION NUHBER : 8 .......................... 
cross-Section Location (XS(1). mi) 

Flocding Elevation (FSTG(I), ft HSL) 

DOWNSTREAM REACH NUMBER : 8 ............................. 
Reach Contraction-Expansion Coefficient (FKC) 

Minimum Distance Between Interpolated Cross-Sections (Dm, mi) 

CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage 
TOP Manning Top 
Width n Width 

HS(K.1) BS(K,I) CN(K,I) BSS(K.1) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1587.00 0.0 0.0960 0.0 
1590.00 98.2 0.0960 0.0 
1593.00 116.2 0.0960 0.0 
1595.00 196.2 0.0960 0.0 
1598.00 340.0 0.0960 0.0 
1600.00 505.0 0.0960 0.0 
1603.00 615.0 0.0960 0.0 
1607.00 842.5 0.0960 0.0 

File: DM4-26WF.OUT 
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CROSS-SECTION NUMBER : 9 

Cross-Section Location (XS (11, mil 

Flooding Elevation (FSTG(1). ft M L )  

WWNSTREAM REACH NUMBER : 9 ............................. 
Reach Contraction-Expansion Coefficient IFKC) -0.300 

Minimum Distance Between Interpolated Cross-Sections ( D m ,  mi) 0.034 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Manning Top 
Width n Wldth 

HS(K,I) BS(K.1) CM(K.1) BSS(K.1) 
(ft MSL) (ft) (ft) --------- --------- --------- --------- 
1565.30 0.0 0.1210 0.0 
1567.00 152.7 0.1210 0.0 
1571.00 209.7 0.1210 0.0 
1576.00 230.2 0.1210 0.0 
1578.00 425.0 0.1210 0.0 
1581.00 760.0 0.1210 0.0 
1583.00 895.0 0.1210 0.0 
1586.00 985.0 0.1210 0.0 

BOSS D W R K  version 3.00 PAGE 14 
PROJECT TITLE : Ftn Hills ADHP 
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CROSS-SECTION NUMBER : 10 .......................... 
Cross-Section Location (XS (I), mil 

Flooding Elevation (FSTG(1) , ft W L I  

DOWNSTREAM REACH NUMBER : 10 ............................. 
Reach Contraction-Expansion Coefficient IFKC) -0.300 

Minimum Distance Between Interplated Cross-Sections ( D m ,  mi) 0.035 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage 

TOP Manning Top 
Width n Width 

HS (K, I) BS (K,I) CM(K, I) BSS(K.11 
(ft MSL) (ft) (ftl --------- --------- --------- --------- 
1559.90 0.0 0.1170 0.0 
1561.00 100.5 0.1170 0.0 
1564.00 495.5 0.1170 0.0 
1567.00 680.5 0.1170 0.0 
1570.00 895.5 0.1170 0.0 
1573.00 1003.0 0.1170 0.0 
1576.00 1193.6 0.1170 0.0 
1580.00 1265.0 0.1170 0.0 

File: DN4-26WE.OUT 
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CROSS-SECTION NUMBER : 11 .......................... 
Cross-Section Location (XS (I), m i )  

Flooding Elevation (FSTG(I1, ft HSLI 

CROSS-SECTION DESCRIPTION : --------------------------- 
Elevation Channel Storage 

Top TOP 
Width Width 

HS (K, I) BS (K, I) BSS (K, I) 
(ft HSLI (ft) (ftl --------- --------- --------- 

1551.90 0.0 0.0 
1553.00 53.8 0.0 
1556.00 196.3 0.0 
1559.00 387.9 0.0 
1562.00 709.5 0.0 
1565.00 855.0 0.0 
1568.00 1170.0 0 .0  
1570.00 1210.0 0.0 

File: DM4-26WF.OUT 
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS 
( D m )  T W T  WILL BE USED IN COMPUTATIONS : 

Down Interp. 
Stream Cross 
Reach Section 
Number Distance 
I==l,NS1 DKn(1) 

(mi) --------- --------- 
1 0.0020 
2 0.0100 
3 0.0310 
4 0.0500 
5 0.0500 
6 0.0500 
7 0.0500 
8 0.0500 
9 0.0340 

10 0.0350 

Total number of cross-sections (originaltinterpolated) 98 

Maximum number of cross-sections allwed 

BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADMP 
PROJECT NUMBER : #63 

2000 

PAGE 18 
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OUTPUT DATA SUMMARY : ..................... 
CROSS-SECTION and REACH SUMMARY : 

Cross Cross Bottom 
Section Section Elevation 
Number Location 

( m i  (ft EISL) --------- --------- --------- 
1 0.000 1694.700 
2 0.102 1684.800 
3 0.259 1673.700 
4 0.382 1660.000 
5 0.562 1640.900 
6 0.795 1617.800 
7 0.996 1602.300 
8 1.245 1587.000 
9 1.499 1565.300 
10 1.602 1559.900 
11 1.708 1551.900 

File: DM4-26WF.OUT 
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SLOPE INFORMATION FOR CROSS-SECTIMT REACAES : ............................................. 
Reach Water Hydraulic Reach Dynamic Total Critical naming 
Section Surface Depth Bottom Slope Slope Slope n 
Number Elevation Slop 
I YQ DA SO DS SOT SC Q4N 

(ft MSL) (ft) (ft/ml (ft/m) (ft/ml (ft/m) --------- --------- --------- --------- --------- --------- --------- 
1 1689.75 0.26 97.06 0.61 97.67 362.82 0.055 
1 1690.90 0.53 97.06 0.79 97.84 287.97 0.055 
1 1693.50 2.22 97.06 1.34 98.40 178.64 0.055 
1 1698.00 5.23 97.06 1.87 98.92 134.15 0.055 
1 1701.50 6.16 97.06 1.99 99.05 127.05 0.055 
1 1705.00 6.20 97.06 2.00 99.05 126.78 0.055 
1 1710.25 9.64 97.06 2.38 99.44 109.43 0.055 
1 1714.00 9.69 97.06 2.38 99.44 109.24 0.055 
2 1679.25 0.39 70.70 0.74 71.44 264.13 0.050 
2 1681.00 0.77 70.70 0.95 71.65 209.64 0.050 
2 1683.00 1.99 70.70 1.35 72.05 153.11 0.050 
2 1684.50 2.42 70.70 1.45 72.15 143.40 0.050 
2 1688.50 5.19 70.70 1.94 72.64 111.19 0.050 
2 1691.00 6.07 70.70 2.06 72.76 105.53 0.050 
2 1695.00 8.53 70.70 2.36 73.06 94.21 0.050 
2 1698.50 9.43 70.70 2.45 73.15 91.12 0.050 
3 1666.85 0.54 111.38 1.1 112.58 835.62 0.094 
3 1669.00 1.08 111.38 1.52 112.90 663.24 0.094 
3 1672.00 3.36 111.38 2.27 113.65 454.35 0.094 
3 1673.50 2.77 111.38 2.12 113.50 484.34 0.094 
3 1678.00 4.83 111.38 2.59 113.97 402.42 0.094 
3 1681.00 6.37 111.38 2.86 114.24 367.01 0.094 
3 1684.50 8.38 111.38 3.16 114.54 334.93 0.094 
3 1687.50 9.37 111.38 3.29 114.67 322.72 0.094 
4 1650.45 0.88 106.11 1.46 107.57 725.20 0.095 
4 1654.00 1.76 106.11 1.86 107.97 575.58 0.095 
4 1657.00 3.42 106.11 2.36 108.47 461.02 0.095 
4 1659.50 3.59 106.11 2.40 108.51 453.80 0.095 
4 1662.50 4.54 106.11 2.61 108.72 419.54 0.095 
4 1665.50 5.93 106.11 2.87 108.98 384.03 0.095 
4 1668.50 7.40 106.11 3.11 109.22 356.62 0.095 
4 1671.00 8.59 106.11 3.28 109.39 339.34 0.095 
5 1629.35 0.90 99.14 1.53 100.68 735.37 0.096 
5 1633.00 1.80 99.14 1.95 101.10 583.66 0.096 
5 1636.00 3.51 99.14 2.47 101.61 467.02 0.096 
5 1639.50 4.83 99.14 2.77 101.91 419.71 0.096 
5 1642.50 5.54 99.14 2.91 102.05 400.96 0.096 
5 1645.50 6.83 99.14 3.14 102.28 373.93 0.096 
5 1648.50 8.03 99.14 3.32 102.46 354.32 0.096 
5 1651.50 9.37 99.14 3.51 102.65 336.57 0.096 
6 1610.05 0.74 77.11 1.53 78.65 706.03 0.091 
6 1613.00 1.47 77.11 1.95 79.06 560.37 0.091 
6 1617.50 5.01 77.11 2.99 80.11 372.53 0.091 
6 1621.50 6.98 77.11 3.37 80.48 333.63 0.091 
6 1624.00 6.43 77.11 3.27 80.38 342.92 0.091 
6 1627.00 7.19 77.11 3.40 80.52 330.38 0.091 
6 1630.00 9.17 77.11 3.71 80.83 304.62 0.091 
6 1633.50 10.71 77.11 3.92 81.04 289.26 0.091 
7 1594.65 0.71 61.45 1.71 63.15 729.86 0.092 
7 1597.50 1.42 61.45 2.17 63.61 579.29 0.092 
7 1601.50 4.72 61.45 3.28 64.73 388.63 0.092 
7 1604.50 5.74 61.45 3.52 64.96 364.08 0.092 
7 1607.00 5.64 61.45 3.50 64.94 366.19 0.092 
7 1609.50 5.70 61.45 3.51 64.96 364.86 0.092 
7 1612.50 7.64 61.15 3.89 65.34 330.95 0.092 
7 1616.50 9.59 61.45 4.22 65.66 306.75 0.092 
8 1576.15 0.55 85.43 1.39 86.82 864.97 0.096 
8 1578.50 1.10 85.43 1.77 87.20 686.53 0.096 
8 1582.00 4.06 85.43 2.78 88.22 444.79 0.096 
8 1585.50 6.42 85.43 3.27 88.71 381.90 0.096 
8 1588.00 5.48 85.43 3.09 88.53 402.41 0.096 
8 1590.50 5.39 85.43 3.08 88.51 404.75 0.096 
8 1593.00 6.72 85.43 3.33 88.76 375.98 0.096 
8 1596.50 8.69 85.43 3.65 89.08 345.12 0.096 
9 1562.60 0.37 52.43 1.92 54.35 1576.84 0.121 
9 1564.00 0.73 52.43 2.43 54.86 1251.53 0.121 
9 1567.50 2.56 52.43 3.72 56.15 824.32 0.121 
9 1571.50 5.13 52.43 4.73 57.16 653.87 0.121 
9 1574.00 5.82 52.43 4.94 57.37 626.70 0.121 
9 1577.00 6.98 52.43 5.26 57.69 589.80 0.121 
9 1579.50 8.26 52.13 5.58 58.01 557.59 0.121 
9 1583.00 11.11 52.43 6.18 50.61 505.22 0.121 

10 1555.90 0.27 75.47 1.41 76.88 1620.95 0.117 
10 1557.00 0.55 75.47 1.78 77.25 1286.50 0.117 
10 1560.00 1.96 75.47 2.75 78.22 842.65 0.117 
10 1563.00 3.74 75.17 3.44 78.91 679.14 0.117 
10 1566.00 4.99 75.47 3.80 79.27 616.94 0.117 
10 1569.00 7.10 75.47 4.30 79.77 548.32 0.117 
10 1572.00 8.26 75.47 4.53 80.00 521.37 0.117 
10 1575.00 10.84 75.17 4.98 80.45 476.27 0.117 

Number of Intermediate Cross-Sections (NN(NS)) 9 8 

Number of Time Steps (NNU) 23 

File: DU4-26WF.OUT 
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INITIAL CONDITIONS TABLE : 

Cross Cross Normal Normal Critical Critical Froude Iteration Iteration 
Section Section Flow Flow E l m  Flow Indicator Count for Count for 
Number Location Water Depth Water Depth ( 0  - sub) Computing Computing 

Elevation Elevation ( 1  - aup) Nrml Dpth Crtl Dpth 
I XI YN DEPN YC DBPC IFR I TN ITC 

(mi I (It MSLI (ft) (ft WLI (ft) --------- --------- --------- --------- --------- --------- --------- --------- --------- 
1 0.000 1707.18 12.48 1705.94 11.24 0 1 2  12  
2 0.002 1706.86 12.36 1705.67 11.16 0 12  12  
3 0.004 1706.55 12.24 1705.40 11.09 0 1 2  1 2  
4 0.006 1706.25 12.13 1705.15 11.03 0 1 2  12 
5 0.008 1705.96 12.03 1704.89 10.97 0 1 2  12  
6 0.010 1705.68 11.95 1704.63 10.90 0 12  12  
7 0.012 1705.39 11.86 1704.38 10.84 0 12  12  
8 0.014 1705.12 11.78 1704.13 10.79 0 12  12  
9 0.016 1704.85 11.70 1703.88 10.73 0 12  1 2  

1 0  0.018 1704.58 11.63 1703.63 10.68 0 12  12  
11 0.020 1704.33 11.57 1703.39 10.63 0 12  1 2  
1 2  0.022 1704.07 11.50 1703.15 10.59 0 12  1 2  
1 3  0.024 1703.82 11.45 1702.92 10.54 0 12  12  
14 0.026 1703.57 11.39 1702.68 10.50 0 12  12  
15 0.028 1703.32 11.34 1702.45 10.46 0 12  12  
1 6  0.030 1703.07 11.29 1702.21 10.42 0 12  12  
1 7  0.032 1702.84 11.24 1701.98 10.38 0 1 2  12  
1 8  0.034 1702.59 11.19 1701.75 10.35 0 12  12  
1 9  0.036 1702.36 11.15 1701.52 10.32 0 1 2  12  
20 0.038 1702.12 11.11 1701.30 10.29 0 1 2  1 2  
2 1  0.040 1701.89 11.08 1701.07 10.25 0 12  1 2  
22  0.042 1701.66 11.04 1700.85 10.22 0 12  12 
23 0.044 1701.43 11.00 1700.62 10.19 0 12  12  
24 0.046 1701.20 10.97 1700.40 10.17 0 12  12  
25 0.048 1700.98 10.94 1700.18 10.14 0 12  1 2  
26  0.050 1700.75 10.91 1699.96 10.11 0 12  1 2  
27  0.052 1700.53 10.88 1699.74 10.09 0 12  12  
28  0.054 1700.30 10.84 1699.52 10.06 0 12  12  
29  0.056 1700.08 10.81 1699.30 10.03 0 12  12  
30 0.058 1699.86 10.79 1699.08 10.01 0 12  12  
3 1  0.060 1699.63 10.75 1698.86 9.98 0 12  1 2  
32 0.062 1699.41 10.72 1698.64 9.96 0 12  12  
33 0.064 1699.19 10.70 1698.42 9.94 0 12  12  
34 0.066 1698.96 10.66 1698.20 9.91 0 12  12  
35 0.068 1698.76 10.66 1697.98 9.88 0 12  12  
36 0.070 1698.58 10.68 1697.76 9.86 0 12  12  
37 0.072 1698.40 10.69 1697.54 9.83 0 12  12  
38 0.074 1698.20 10.69 1697.32 9.80 0 12  12  
39 0.076 1698.00 10.68 1697.10 9.78 0 12  12  
40 0.078 1697.80 10.67 1696.87 9.75 0 12  12  
4 1  0.080 1697.59 10.66 1696.65 9.72 0 12  12  
42 0.082 1697.38 10.64 1696.46 9.72 0 1 2  1 2  
43 0.084 1697.16 10.62 1696.26 9.72 0 1 2  12  
44 0.086 1696.94 10.58 1696.07 9.71 0 12  12  
45 0.088 1696.71 10.56 1695.85 9.70 0 12  12  
46 0.090 1696.48 10.52 1695.64 9.68 0 12  12  
47 0.092 1696.24 10.47 1695.43 9.66 0 12  12  
48 0.094 1696.01 10.43 1695.20 9.62 0 12 12  
49 0.096 1695.76 10.38 1694.97 9.59 0 12 12  

File: DH4-26WF.OUT 
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Cross Cross Normal Normal Critical Critical Froude Iteration Iteration 
Section Section Flow Flow Flow Flow Indicator Count for Count for 
Number Location Water Depth Water Depth (0 - sub1 Computing Computing 

Elevation Elevation (1 - sup) Nrml Dpth Crtl Dpth 
I XI YN DEPN YC DEPC IFR ITN ITC 

(mi) (ft NSL) (ft) (ft MSL) (ft) --------- --------- --------- --------- --------- --------- --------- --------- --------- 
50 0.098 1695.51 10.32 1694.74 9.55 0 12 12 
51 0.100 1695.26 10.26 1694.50 9.51 0 12 12 
52 0.102 1695.16 10.36 1694.26 9.46 0 12 12 
53 0.112 1694.18 10.12 1693.20 9.14 0 12 12 
54 0.123 1693.12 9.80 1692.11 8.79 0 12 12 
55 0.133 1692.06 9.48 1691.06 8.48 0 12 12 
56 0.144 1691.00 9.16 1690.07 8.23 0 12 12 
57 0.154 1689.95 8.85 1689.10 8.00 0 12 12 
58 0.165 1688.98 8.62 1688.14 7.78 0 12 12 
59 0.175 1688.02 8.40 1687.19 7.57 0 12 12 
60 0.186 1687.06 8.18 1686.25 7.37 0 12 12 
61 0.196 1686.12 7.98 1685.31 7.17 0 12 12 
62 0.207 1685.18 7.78 1684.39 6.99 0 12 12 
63 0.217 1684.25 7.59 1683.48 6.82 0 12 12 
64 0.228 1683.34 7.42 1682.57 6.65 0 12 12 
65 0.238 1682.42 7.24 1681.66 6.88 0 12 12 
66 0.249 1681.52 7.08 1680.77 6.33 0 12 12 
67 0.259 1681.79 8.09 1679.87 6.17 0 12 12 
68 0.290 1679.08 8.80 1677.14 6.87 0 12 12 
69 0.320 1676.40 9.55 1674.43 7.58 0 12 12 
70 0.351 1673.77 10.34 1671.72 8.30 0 12 12 
71 0.382 1671.30 11.30 1668.94 8.94 0 12 12 
72 0.442 1664.72 11.09 1662.36 8.73 0 12 12 
73 0.502 1658.13 10.87 1655.83 8.57 0 12 12 
74 0.562 1651.69 10.79 1649.34 8.84 0 12 12 
75 0.620 1646.16 11.04 1643.56 8.43 0 12 12 
76 0.678 1640.58 11.23 1637.71 8.36 0 12 12 
77 0.737 1634.89 11.32 1631.78 8.21 0 12 12 
78 0.795 1629.52 11.72 1625.77 7.97 0 12 12 
79 0.845 1625.36 11.44 1621.76 7.84 0 12 12 
80 0.895 1621.30 11.25 1617.76 7.71 0 12 12 
81 0.946 1617.28 11.11 1613.78 7.60 0 12 12 
82 0.996 1613.92 11.62 1609.80 7.50 0 12 12 
83 1.046 1611.51 12.27 1606.82 7.58 0 12 12 
84 1.096 1608.53 12.35 1603.88 7.70 0 12 12 
85 1.145 1605.37 12.25 1600.97 7.85 0 12 12 
86 1.195 1602.13 12.07 1598.07 8.01 0 12 12 
87 1.245 1598.23 11.23 1595.12 8.12 0 12 12 
88 1.296 1593.58 10.92 1590.06 7.10 0 12 12 
89 1.347 1588.77 10.45 1585.10 6.78 0 12 12 
90 1.397 1583.23 9.25 1580.26 6.28 0 12 12 
91 1.448 1578.28 8.64 1575.51 5.87 0 12 12 
92 1.499 1575.57 10.27 1570.79 5.49 0 12 12 
93 1.533 1572.62 9.12 1568.72 5.22 0 12 12 
94 1.568 1569.87 8.17 1566.52 4.82 0 12 12 
95 1.602 1566.65 6.75 1564.29 4.39 0 12 12 
96 1.637 1564.60 7.37 1561.99 4.76 0 12 12 
97 1.673 1562.82 8.25 1559.87 5.30 0 12 12 
98 1.708 1561.27 9.37 1558.07 6.17 0 12 12 

File: DM4-26WF.OUT 
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SWMARY OF INITIAL WWNSTREAM B W A R Y  CONDITIONS : ................................................... 
Cross-section Number at Downstream End of Model (IN) 98 
Initial Water Surface Elev. at -stream End (YNN, ft MSL) 1562.086 
Initial Flow Depth at Downstream End (DEP, ft) 10.186 

COMPUTED STEP BACKWATER TABLE : ............................... 
Cross Cross Flow Backwater Backwater Iteration 
Section Section Water Water Count for 
Number Location Surface Depth Computing 

alevation Backwater 
I X QIL YIL DEP ITS 

(mi) (cfs) (ft MSL) (ft) --------- --------- -------------- --------- --------- --------- 
96 1.637 9120.0 1565.316 8.083 3 
95 1.602 9120.0 1567.114 7.214 3 
94 1.568 9120.0 1569.290 7.590 3 
93 1.533 9120.0 1571.859 8.359 3 
92 1.499 9120.0 1574.484 9.184 3 
91 1.448 9120.0 1577.832 8.192 3 
90 1.397 9120.0 1583.007 9.027 2 
89 1.347 9120.0 1588.185 9.865 4 
88 1.296 9120.0 1593.382 10.722 4 
87 1.245 9120.0 1598.109 11.109 4 
86 1.195 9120.0 1601.892 11.832 4 
85 1.145 9120.0 1605.191 12.071 4 
84 1.096 9120.0 1608.404 12.224 4 
83 1.046 9120.0 1611.514 12.274 4 
82 0.996 9120.0 1614.407 12.107 4 
81 0.946 9120.0 1617.420 11.245 4 
80 0.895 9120.0 1621.239 11.189 3 
79 0.845 9120.0 1625.254 11.329 4 
78 0.795 9120.0 1629.336 11.536 4 
77 0.737 9120.0 1634.907 11.332 3 
76 0.678 9120.0 1640.680 11.330 4 
75 0.620 9120.0 1646.266 11.141 4 

File: DH4-26WF.OUT 
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Cross Cross Flow 
Section Section 
Number Location 

File: DH4-26WF.OUT 

Backwater Backwater Iteration 
Water Water Count for 
Surface Depth Computing 
Elevation Backwater 
YIL DEP I TB 
(ft W L )  (ft) ------- --------- --------- --------- 

9120.0 1694.770 9.582 7 
9120.0 1694.974 9.591 12 
9120.0 1695.224 9.647 8 
9120.0 1695.429 9.659 12 
9120.0 1695.647 9.682 12 
9120.0 1695.857 9.698 12 
9120.0 1696.068 9.715 12 
9120.0 1696.266 9.719 12 
9120.0 1696.460 9.719 12 
9120.0 1696.656 9.720 12 
9120.0 1696.877 9.748 12 
9120.0 1697.102 9.778 12 
9120.0 1697.323 9.805 12 
9120.0 1697.546 9.834 12 
9120.0 1697.768 9.862 12 
9120.0 1697.986 9.886 12 
9120.0 1698.208 9.914 12 
9120.0 1698.427 9.938 12 
9120.0 1698.643 9.961 12 
9120.0 1698.863 9.987 12 
9120.0 1699.081 10.010 12 
9120.0 1699.302 10.037 12 
9120.0 1699.520 10.061 12 
9120.0 1699.743 10.090 12 
9120.0 1699.963 10.116 12 
9120.0 1700.182 10.141 12 
9120.0 1700.404 10.169 12 
9120.0 1700.625 10.196 12 
9120.0 1700.850 10.227 12 
9120.0 1701.073 10.256 12 
9120.0 1701.301 10.289 12 
9120.0 1701.527 10.322 12 
9120.0 1701.752 10.352 12 
9120.0 1701.981 10.387 12 
9120.0 1702.216 10.428 12 
9120.0 1702.450 10.467 12 
9120.0 1702.682 10.505 12 
9120.0 1702.919 10.549 12 
9120.0 1703.155 10.591 12 
9120.0 1703.397 10.638 12 
9120.0 1703.636 10.683 13 
9120.0 1703.885 10.738 12 
9120.0 1704.129 10.788 13 
9120.0 1704.381 10.846 13 
9120.0 1704.633 10.903 13 
9120.0 1704.891 10.967 13 
9120.0 1705.148 11.031 13 
9120.0 1705.405 11.093 13 
9120.0 1705.668 11.163 13 
9120.0 1705.939 11.239 13 
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INITIAL CONDITIONS : 
.................... 

Interp. Initial Initial 
Cross- Water Flow 
Section Elevation 
I YI(1) QDI(1) 

(ft HSL) (cfs) --------- --------- -------- 
1 1705.94 
2 1705.67 
3 1705.41 
4 1705.15 
5 1704.89 
6 1704.63 
7 1704.38 
8 1704.13 
9 1703.89 
10 1703.64 
11 1703.40 
12 1703.16 
13 1702.92 
14 1702.68 
15 1702.45 
16 1702.22 
17 1701.98 
18 1701.75 
19 1701.53 
20 1701.30 
21 1701.07 
22 1700.85 
23 1700.63 
24 1700.40 
25 1700.18 
26 1699.96 
27 1699.74 
28 1699.52 
29 1699.30 
30 1699.08 
31 1698.86 
32 1698.64 
33 1698.43 
34 1698.21 
35 1697.99 
36 1697.77 
37 1697.55 
38 1697.32 
39 1697.10 
40 1696.88 
41 1696.66 
42 1696.46 
43 1696.27 
44 1696.07 
45 1695.86 
46 1695.65 

File: DH4-26WF.OUT 
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INITIAL CONDITIONS : 

Interp. Initial Initial 
Cross- Water Flow 
Section Elevation 
I YI(1) QDI(1, 

(ft MSL) (cfs) --------- --------- -------- 
47 1695.43 
48 1695.22 
49 1694.97 
50 1694.77 
51 1694.50 
52 1694.74 
53 1693.65 
54 1692.55 
55 1691.45 
56 1690.45 
57 1689.49 
58 1688.54 
59 1687.60 
60 1686.67 
61 1685.75 
62 1684.84 
63 1683.93 
64 1683.02 
65 1682.45 

File: DM4-26WF.OUT 
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INITIAL CONDITIONS : .................... 

Interp. Initial Initial 
Cross- Water Flow 
Section Elevation 
I YI(1) QDI(1) 

(ft MSL) (cfs) --------- --------- --------------- 
94 1569.29 9120.0 
95 1567.11 9120.0 
96 1565.32 9120.0 
97 1563.68 9120.0 
98 1562.09 9120.0 

BOSS DAMBRK version 3.00 
PROJECT TITLE : Ftn Hills ADKP 
PROJECT NUMBER : 1163 

PAGE 27 
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DAM OUTFLOW HYDROGRAPH TIME P-TERS : ........................................ 
Time to Failure (TFH, hr) 

Time to Start of Rising Limb of Hydrograph (TFO, hr) 

Time to Peak (TP, hr) 

Time Step Size (DTHI, hr) 

ROUTING COMPLETED : ------------------- 
Number of Time Steps Used (KTIXE) 

Maximum Number of Time Steps Allared 

Total Time of Flood Routing (TT, hr) 

Flood Wave Arrival Time based upon a WSEL Increase of (ft) 

CONSERVATION OF MASS RESULTS : 

Should be close to 0.001, a negative value denotes flow volume was lost 
during the routing, a positive value denotes flow volume was gained 
during the routing. Normalized as a percent of inflow volume, maximum 
change in conservation of mass during routing was 0.00 

File: DH4-26h'F.OUT 
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FLOOD CREST SUMMARY : 

Cross Maximum Maximum Time To Maximum Flood Time To Flood Wave 
Section Stage Flow Maximum Flow Elevation Flood Arrival 
Location Elevation Stage Velocity Elevation Time 
(mi) (ft MSL) (cfs) (hr) (ft/sec) (ft MSL) (hr) (hr) --------- --------- --------- --------- --------- --------- --------- --------- 

0.000 1715.36 21938 0.350 19.64 0.00 0.00 0.02 
0.002 1711.46 21856 0.350 24.67 33.14 0.00 0.12 
0.004 1710.78 21787 0.350 25.01 66.27 0.00 0.12 
0.006 1710.22 21721 0.360 25.18 99.41 0.00 0.14 
0.008 1709.75 21658 0.360 25.25 132.55 0.00 0.14 
0.010 1709.32 21598 0.360 25.25 165.69 0.00 0.14 
0.012 1708.92 21538 0.360 25.20 198.82 0.00 0.14 
0.014 1708.55 21480 0.360 25.10 231.96 0.00 0.18 
0.016 1708.20 21432 0.360 24.97 265.10 0.00 0.18 
0.018 1707.86 21429 0.360 24.81 298.24 0.00 0.18 
0.020 1707.54 21426 0.360 24.62 331.37 0.00 0.20 
0.022 1707.24 21423 0.360 24.42 364.51 0.00 0.20 
0.024 1706.94 21419 0.360 24.20 397.65 0.00 0.20 
0.026 1706.65 21415 0.360 23.96 430.78 0.00 0.20 
0.028 1706.37 21411 0.360 23.71 463.92 0.00 0.20 
0.030 1706.09 21406 0.360 23.45 497.06 0.00 0.20 
0.032 1705.83 21401 0.360 23.18 530.20 0.00 0.20 
0.034 1705.56 21395 0.360 22.92 563.33 0.00 0.20 
0.036 1705.30 21389 0.360 22.66 596.47 0.00 0.20 
0.038 1705.05 21383 0.360 22.38 629.61 0.00 0.20 
0.040 1704.80 21376 0.360 22.10 662.75 0.00 0.20 
0.042 1704.55 21368 0.360 21.81 695.88 0.00 0.20 
0.044 1704.30 21360 0.360 21.51 729.02 0.00 0.20 
0.046 1704.06 21351 0.360 21.22 762.16 0.00 0.20 
0.048 1703.82 21342 0.360 20.91 795.29 0.00 0.20 
0.050 1703.57 21331 0.360 20.61 828.43 0.00 0.20 
0.052 1703.33 21321 0.360 20.30 861.57 0.00 0.20 
0.054 1703.09 21309 0.360 19.99 894.71 0.00 0.20 
0.056 1702.84 21296 0.360 19.68 927.84 0.00 0.20 
0.058 1702.60 21283 0.360 19.37 960.98 0.00 0.20 
0.060 1702.35 21269 0.360 19.06 994.12 0.00 0.20 
0.062 1702.11 21254 0.360 18.75 1027.26 0.00 0.20 
0.064 1701.86 21238 0.360 18.45 1060.39 0.00 0.20 
0.066 1701.61 21221 0.360 18.15 1093.53 0.00 0.20 
0.068 1701.35 21203 0.360 17.85 1126.67 0.00 0.20 
0.070 1701.10 21184 0.360 17.56 1159.80 0.00 0.20 
0.072 1700.84 21165 0.360 17.27 1192.94 0.00 0.20 
0.074 1700.58 21144 0.360 17.00 1226.08 0.00 0.20 
0.076 1700.30 21123 0.360 16.75 1259.22 0.00 0.20 
0.078 1700.03 21102 0.360 16.52 1292.35 0.00 0.20 
0.080 1699.74 21081 0.360 16.30 1325.49 0.00 0.20 
0.082 1699.46 21059 0.360 16.11 1358.63 0.00 0.22 
0.084 1699.16 21038 0.360 15.92 1391.76 0.00 0.22 
0.086 1698.87 21016 0.360 15.75 1424.90 0.00 0.22 
0.088 1698.57 20993 0.360 15.59 1458.04 0.00 0.22 
0.090 1698.27 20970 0.360 15.43 1491.18 0.00 0.24 
0.092 1697.97 20947 0.360 15.28 1524.31 0.00 0.26 
0.094 1697.66 20923 0.360 15.14 1557.45 0.00 0.30 

File: DM4-26WF.OUT 
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FLOOD CREST SUMMARY : ..................... 
Cross Maximum Maximum Time To Maximum Flood Time To Flood Wave 
Section Stage Flow Maximum F l w  Elevation Flood Arrival 
Location Elevation Stage Velocity Elevation Time 
(mi (ft MSL) (cfs) (hr) (ft/secl lft MSL) (hr) (hr) --------- --------- --------- --------- --------- --------- --------- --------- 

0.096 1697.36 20899 0.360 15.00 1590.59 0.00 0.36 
0.098 1697.05 20875 0.370 14.87 1623.72 0.00 0.36 
0.100 1696.74 20850 0.370 14.74 1656.86 0.00 0.36 
0.102 1697.13 20850 0.360 14.48 1690.00 0.00 0.18 
0.112 1696.25 20834 0.370 12.50 1689.20 0.00 0.20 
0.123 1695.33 20801 0.370 12.22 1688.40 0.00 0.22 
0.133 1694.40 20751 0.370 12.02 1687.60 0.00 0.36 
0.144 1693.46 20682 0.370 11.86 1686.80 0.00 0.36 
0.154 1692.49 20587 0.370 11.81 1686.00 0.00 0.36 
0.165 1691.46 20464 0.380 11.91 1685.20 0.00 0.36 
0.175 1690.42 20326 0.380 11.98 1684.40 0.00 0.36 
0.186 1689.39 20259 0.380 12.03 1683.60 0.00 0.36 
0.196 1688.37 20224 0.380 12.04 1682.80 0.00 0.38 
0.207 1687.38 20180 0.380 11.99 1682.00 0.00 0.38 
0.217 1686.37 20134 0.380 11.95 1681.20 0.00 0.00 
0.228 1685.56 20074 0.390 11.66 1680.40 0.00 0.00 
0.238 1685.27 19979 0.390 10.26 1679.60 0.00 0.38 
0.249 1685.17 19857 0.390 8.66 1678.80 0.00 0.36 
0.259 1685.13 19773 0.390 7.32 1678.00 0.00 0.16 
0.290 1682.31 19592 0.400 7.01 1675.50 0.00 0.16 
0.320 1679.53 19399 0.400 6.71 1673.00 0.00 0.16 
0.351 1676.77 19219 0.410 6.42 1670.50 0.00 0.16 
0.382 1673.72 19096 0.410 6.54 1668.00 0.00 0.18 
0.442 1667.29 18852 0.430 6.63 1660.67 0.00 0.20 
0.502 1660.67 18643 0.140 6.98 1653.33 0.00 0.26 
0.562 1654.67 18443 0.450 6.56 1646.00 0.00 0.20 
0.620 1649.27 18286 0.460 6.72 1640.00 0.00 0.20 
0.678 1643.89 18151 0.470 6.86 1634.00 0.00 0.20 
0.737 1638.47 18036 0.480 7.07 1628.00 0.00 0.22 
0.795 1633.35 17927 0.500 6.99 1622.00 0.00 0.20 
0.845 1629.56 17827 0.510 7.08 1619.00 0.00 0.24 
0.895 1625.80 17725 0.520 7.28 1616.00 0.00 0.26 
0.946 1622.08 17624 0.530 7.11 1613.00 0.00 0.28 
0.996 1618.61 17531 0.540 6.57 1610.00 0.00 0.26 
1.046 1615.16 17461 0.550 6.37 1606.80 0.00 0.26 
1.096 1611.66 17408 0.550 6.23 1603.60 0.00 0.24 
1.145 1608.12 17359 0.560 6.10 1600.40 0.00 0.26 
1.195 1604.58 17311 0.570 5.96 1597.20 0.00 0.28 
1.245 1600.84 17269 0.580 6.03 1594.00 0.00 0.34 
1.296 1596.45 17218 0.590 5.95 1589.20 0.00 0.36 
1.347 1591.96 17143 0.610 6.63 1584.40 0.00 0.38 
1.397 1587.29 17035 0.630 7.39 1579.60 0.00 0.44 
1.448 1582.51 16916 0.650 8.03 1574.80 0.00 0.52 
1.499 1578.17 16839 0.660 6.62 1570.00 0.00 0.42 
1.533 1574.48 16809 0.670 5.52 1566.67 0.00 0.46 
1.568 1571.45 16779 0.680 4.81 1563.33 0.00 0.52 
1.602 1569.21 16738 0.690 3.82 1560.00 0.00 0.48 
1.637 1567.40 16693 0.700 3.79 1560.00 0.00 0.52 

BOSS DAMBRK version 3.00 
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FLOOD CREST SUMMARY : ..................... 
Cross Maximum Maximum Time To Maximum Flood Time To Flood Wave 
Section Stage Flow Maximum Flcu Elevation Flood Arrival 
Location Elevation Stage Velocity Elevation Time 
(mi) (ft MSL) (cfs) (hr) (ft/sec) (ft MSL) (hr) (hr) --------- --------- --------- --------- --------- --------- --------- 

1.673 1565.65 16648 0.710 3.77 1560.00 0.00 0.54 
1.708 1563.93 16604 0.730 3.80 1560.00 0.00 0.56 

File: DM4-26hT.OUT 
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COMPUTED WATER SURFACE ELEVATIONS AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED 

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Water Water Water Water Water Water 
Count Surface Surface Surface Surface Surface Surface 

Elevation Elevation Elevation Elevation Elevation Elevation 
K TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K.5) YC(K, 6) 

(hr) (ft MSL) (ft MSL) (ft MSL) (ft MSL) (ft MSL) (ft MSL) --------- --------- --------- --------- --------- --------- --------- --------- 
1 0.000 1707.18 1694.77 1671.24 1629.34 1598.11 1562.09 
3 0.020 1707.42 1694.81 1671.25 1629.34 1598.11 1562.09 
5 0.040 1707.65 1694.90 1671.28 1629.34 1598.11 1562.09 
7 0.060 1707.98 1695.03 1671.33 1629.34 1598.11 1562.09 
9 0.080 1708.42 1695.18 1671.41 1629.35 1598.11 1562.09 

11 0.100 1708.84 1695.34 1671.53 1629.39 1598.11 1562.09 
13 0.120 1709.74 1695.58 1671.69 1629.45 1598.11 1562.09 
15 0.140 1709.98 1695.73 1671.91 1629.57 1598.12 1562.09 
17 0.160 1709.90 1695.70 1672.12 1629.76 1598.13 1562.09 
19 0.180 1710.15 1695.76 1672.25 1630.02 1598.15 1562.09 
21 0.200 1710.40 1695.83 1672.33 1630.34 1598.19 1562.09 
23 0.220 1710.64 1695.91 1672.41 1630.68 1598.25 1562.10 
25 0.240 1710.72 1695.95 1672.49 1631.00 1598.33 1562.10 
27 0.260 1710.81 1695.98 1672.56 1631.27 1598.44 1562.11 
29 0.280 1710.89 1696.00 1672.62 1631.50 1598.58 1562.13 
31 0.300 1710.97 1696.03 1672.66 1631.68 1598.74 1562.15 
33 0.320 1710.77 1695.99 1672.69 1631.84 1598.92 1562.19 
35 0.340 1710.63 1695.95 1672.69 1631.96 1599.12 1562.24 
37 0.360 1715.09 1697.13 1672.85 1632.06 1599.31 1562.30 
39 0.380 1714.24 1696.36 1673.33 1632.14 1599.48 1562.36 
41 0.400 1713.45 1696.16 1673.67 1632.28 1599.63 1562.44 
43 0.420 1712.81 1695.99 1673.71 1632.53 1599.76 1562.53 
45 0.440 1712.24 1695.84 1673.60 1632.86 1599.89 1562.62 
47 0.460 1712.10 1695.77 1673.43 1633.15 1600.03 1562.72 
49 0.480 1711.96 1695.74 1673.29 1633.32 1600.20 1562.81 
51 0.500 1711.82 1695.70 1673.19 1633.35 1600.39 1562.90 
53 0.520 1711.67 1695.66 1673.12 1633.29 1600.58 1562.98 
55 0.540 1711.53 1695.63 1673.06 1633.18 1600.73 1563.07 
57 0.560 1711.39 1695.59 1673.00 1633.06 1600.81 1563.17 
59 0.580 1711.24 1695.55 1672.95 1632.95 1600.84 1563.30 
61 0.600 1711.09 1695.51 1672.90 1632.84 1600.82 1563.43 
63 0.620 1710.95 1695.47 1672.85 1632.75 1600.78 1563.57 
65 0.640 1710.80 1695.44 1672.79 1632.66 1600.72 1563.69 
67 0.660 1710.65 1695.40 1672.74 1632.58 1600.66 1563.80 
69 0.680 1710.50 1695.36 1672.69 1632.51 1600.60 1563.87 
71 0.700 1710.34 1695.32 1672.63 1632.43 1600.54 1563.91 
73 0.720 1710.19 1695.28 1672.58 1632.35 1600.48 1563.93 
75 0.740 1710.03 1695.24 1672.52 1632.28 1600.42 1563.93 
77 0.760 1709.88 1695.19 1672.47 1632.20 1600.36 1563.91 
79 0.780 1709.72 1695.15 1672.41 1632.12 1600.30 1563.87 
81 0.800 1709.56 1695.11 1672.36 1632.05 1600.24 1563.83 
83 0.820 1709.40 1695.06 1672.30 1631.97 1600.19 1563.79 
85 0.840 1709.23 1695.01 1672.24 1631.89 1600.13 1563.74 
87 0.860 1708.96 1694.94 1672.18 1631.80 1600.07 1563.69 
89 0.880 1708.68 1694.85 1672.11 1631.70 1600.01 1563.64 
91 0.900 1108.40 1694.75 1672.03 1631.60 1599.96 1563.59 
93 0.920 1708.11 1694.65 1671.93 1631.50 1599.89 1563.54 
95 0.940 1707.83 1694.55 1671.82 1631.38 1599.83 1563.48 
97 0.960 1707.69 1694.48 1671.71 1631.25 1599.76 1563.43 
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Water Water Water Water Water Water 
Count Surface Surface Surface Surface Surface Surface 

Elevation Elevation Elevation Elevation Elevation Elevation 
K TTP(K) YC(K,l) YC(K,2) YC(K.3) YC(K.4) YC(K,5) YC(K,6) 

(hr) (ft MSL) (ft MSL) (ft HSL) (ft HSL) (ft MSL) (ft MSL) --------- --------- --------- --------- --------- --------- --------- --------- 
99 0.980 1707.56 1694.43 1671.61 1631.10 1599.69 1563.39 

File: DM4-26WF.OUT 
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PROJECT TITLE : Ftn Hills ADMP 
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COMF'UTED DISCHARGES AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED : ........................................ 

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Discharge Discharge Diacharge Discharge Discharge Discharge 
Count (x 1000) (x 1000) (x 1000) ( x  1000) (x 1000) (x 1000) (x 1000) 
K TTP(K) QC(K,l) QC(K,Z) QC(K,3) QC(K,4) QC(K,5) QC(K,6) 

(hr) (cfs) (cfs) (cfa) (cis) (cis) (cfsl --------- --------- --------- --------- --------- --------- --------- --------- 
1 0.000 9.12 9.20 9.12 9.12 9.13 9.12 
3 0.020 9.41 9.34 9.16 9.12 9.13 9.12 
5 0.040 9.71 9.61 9.24 9.13 9.13 9.12 
7 0.060 10.15 9.99 9.39 9.14 9.13 9.13 
9 0.080 10.72 10.54 9.65 9.16 9.13 9.14 
11 0.100 11.30 11.12 10.04 9.21 9.13 9.15 
13 0.120 12.57 12.20 10.56 9.30 9.14 9.15 
15 0.140 12.92 12.93 11.30 9.47 9.15 9.15 
17 0.160 12.80 12.76 12.05 9.74 9.18 9.16 
19 0.180 13.17 13.07 12.50 10.13 9.23 9.16 
21 0.200 13.53 13.43 12.81 10.64 9.32 9.16 
23 0.220 13.90 13.79 13.13 11.21 9.45 9.17 
25 0.240 14.03 13.99 13.45 11.76 9.63 9.19 
27 0.260 14.16 14.12 13.73 12.25 9.89 9.23 
29 0.280 14.28 14.25 13.94 12.68 10.22 9.29 
31 0.300 14.41 14.37 14.11 13.05 10.63 9.39 
33 0.320 14.11 14.18 14.22 13.37 11.06 9.54 
35 0.340 13.88 13.95 14.21 13.64 11.52 9.74 
37 0.360 21.43 20.85 15.06 13.87 11.98 9.99 
39 0.380 19.87 20.20 17.42 14.09 12.42 10.28 
41 0.400 18.49 18.83 18.94 14.53 12.82 20.60 
43 0.420 17.38 17.65 18.97 15.40 13.20 10.96 
45 0.440 16.43 16.68 18.28 16.51 13.58 11.35 
47 0.460 16.20 16.28 17.45 17.44 14.07 11.75 
49 0.480 15.97 16.04 16.80 17.89 14.73 12.14 
51 0.500 15.74 15.81 16.36 17.87 15.50 12.51 
53 0.520 15.52 15.58 16.04 17.57 16.26 12.85 
55 0.540 15.29 15.35 15.78 17.15 16.85 13.21 
57 0.560 15.06 15.12 15.54 16.74 17.19 13.62 
59 0.580 14.83 14.89 15.31 16.36 17.27 14.13 
61 0.600 14.60 14.67 15.08 16.04 17.16 14.71 
63 0.620 14.37 14.44 14.86 15.76 16.94 15.29 
65 0.640 14.14 14.21 14.63 15.50 16.67 15.81 
67 0.660 13.91 13.98 14.41 15.26 16.38 16.20 
69 0.680 13.68 13.75 14.18 15.02 16.10 16.46 
71 0.700 13.46 13.52 13.95 14.80 15.84 16.59 
73 0.720 13.23 13.30 13.73 14.57 15.58 16.60 
75 0.740 13.00 13.07 13.50 14.35 15.34 16.52 
77 0.760 12.77 12.84 13.27 14.12 15.11 16.38 
79 0.780 12.54 12.61 13.05 13.90 14.89 16.21 
81 0.800 12.31 12.38 12.82 13.68 14.67 16.02 
83 0.820 12.08 12.15 12.60 13.47 14.45 15.81 
85 0.840 11.85 11.92 12.37 13.26 14.23 15.59 
87 0.860 11.46 11.58 12.13 13.04 14.01 15.37 
89 0.880 11.08 11.20 11.86 12.82 13.81 15.16 
91 0.900 10.70 10.82 11.54 12.59 13.62 14.95 
93 0.920 10.32 10.44 11.19 12.36 13.42 14.74 
95 0.940 9.94 10.07 10.83 12.10 13.22 14.54 
97 0.960 9.77 9.83 10.48 11.83 13.01 14.34 
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Discharge Diacharge Discharge Discharge Discharge Discharge 
Count (x 1000) (x 1000) (x  1000) (x 1000) (x 1000) (x 1000) (x 10001 
K TTP(K) QC(K,l) QC(K,Z) QClK.3) QC(K,4) QC(K,5) QC(K,6) 

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) --------- --------- --------- --------- --------- --------- --------- --------- 
99 0.980 9.60 9.66 10.16 11.53 12.79 14.15 

END OF OUTPUT 

File: DM4-26WF.OUT 
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TABLE 12 a c e r 4 C / m n :  . 

Parameter 

C 
I 

Parameters and initial conditions for dam breach analyses 
lo&,, .C ~ . , ~ h . : -  14iiI r OG.M k r ~ ~ ~ r - .  
A-\ yrcr j'. G U S C E ,  ( 9 ~ ~ )  

Dam 
-- 

Aspen N. Heights SunRidge Hesperus Golden Eagle Park 
Wash 

Cnra 
orain size (D50C1, m m  
DSOlD30 (UNFCC) 
porosity (PORC) 

unit weight (UWC), pcf 

internal friction angle (ARFC), degrees 

cohesive strength, (COHC), psf 

Shall 
grain size (D50S), mm 
D9O/D30 (UNFCS) 

porosity (PORS) 

unit weight (UWS), pcf 

internal friction angle (AFRS), degrees 

cohesive strength (COHS), psf 

LhmEar;n 
upstream slope (ZU) 
downstream slope (ZD) 
orein size (D50 DF), m m  
D9OID30 (UNFCDF) 

' I  I 

reservio'r elevation, f t  

piping width, f t  

piping elevation, f t  
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Supporting HEC-1 and HEC-2 output for Alternative No. 2 



1************+**++++*~*~**+*+4t++**+t+C~~~ 

* 
FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 

MAY 1991 
c VERSION 4.0.16 1 

* 
* RUN DATE 10/17/96 TIME 16:38:56 ' 
* 
+****t***********+*t+*c++++*t**tt*+**t**+ 

*t f** t l f+**t+**t t+***t f t t t t********~***  

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

+ 609 SECOND STREET 
* DAVIS, CALIFORNIA 95616 t 

+ (916) 551-1748 

++t*t**lt+~*tt+t++**tt~***f*********~*+ 

THIS PROGRAM REPLACES W PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AM) HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKI(- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SSP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUGNCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE AU;ORITH@l 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIElUH TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
204A 214. 4.20 20. 7. 7. 0.11 

ROUTED TO 
522523 201. 4.37 20. 7. 7. 0.11 

HYDROGRAPH AT 
204B 208. 4.27 23. 8. 8. 0.13 

2 COMBINED AT 
C523I 386. 4.33 43. 14. 14. 0.23 

ROUTED TO 
C5230 286. 4.52 43. 14. 14. 0.23 

DIVERSION TO 
D523R 19. 4.52 1. 0. 0. 0.23 

HYDROGRAPH AT 
DS23L 266. 4.52 42. 14. 14. 0.23 

ROUTED TO 
523524 263. 4.60 42. 14. 14. 0.23 

HYDROGRAPH AT 
204C 205. 4.08 18. 6. 6. 0.08 

2 COMBINED AT 
C524 282. 4.58 60. 20. 20. 0.31 

ROUTED TO 
524525 280. 4.60 60. 20. 20. 0.31 

HYDROGRAPH AT 
204D 128. 4.05 12. 4. 4. 0.04 

2 COMBINED AT 
C525 358. 4.12 71. 24. 24. 0.35 

ROUTED TO 
525526 355. 4.15 71. 24. 24. 0.35 

HYDROGRAPH AT 
2046 189. 4.07 18. 6. 6. 0.07 

2 COMBINED AT 
C526 523. 4.10 90. 30. 30. 0.43 

File: 
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

File: exnd4-6.ohl 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
t 2 0 6 F  

2 COMBINED AT 
t C54  1 

ROUTED TO 
t 5 4 1 5 4 8  

HYDROGRAPH AT 
t 2 0 6 G  

HYDROGRAPH AT 
t 8 8 5 2 3 1  

ROUTED TO 
t 5 2 3 5 4 8  

F i l e :  e x n d 4 - 6 . o h l  
A p p e n d i x  J 

EX C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 M o d e l  w/ GEPD R e m o v e d  Page 3 



F i l e :  

3 COMBINED AT 
C548L 

HYDROGRAPH AT 
206H 

ROUTED TO 
5 4 2 5 4 3  

HYDROGRAPH AT 
2 0 6 1  

2 COMBINED AT 
c s 4 3  

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 

MUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 
5 4 5 5 4 7  

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

A p p e n d i x  J 
EX C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 M o d e l  w/ GEPD Removed  
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F i l e :  e x n d 4 - 6 . o h l  
A p p e n d i x  J 

EX C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 Modelw/  GEPD R e m o v e d  P a g e  7 



File: e 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAE'H AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

Appendix J 
EX Cond 100-year, 6-hour HEC-1 Model w/ GEPD Removed 

I 
I 
I 
I 
I 
I 

Page 8 

I 
I 
I 



HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRRPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

F i l e :  e x n d 4 - 6 . o h l  
A p p e n d i x  J 

EX C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 M o d e l  w l  GEPD R e m o v e d  P a g e  9 



F i l e :  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

A p p e n d i x  J 
EX C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 M o d e l  w/ GEPD R e m o v e d  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P a g e  1 0  I 
I 



ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 
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228. 4.25 30. 10. 10. 0.14 

2097. 4.42 1014. 420. 420. 7.37 

2091. 4.43 1013. 420. 420. 7.37 

203. 4.13 19. 6. 6. 0.08 

200. 4.17 19. 6. 6. 0.08 

51. 4.07 4. 1. 1. 0.02 

241. 4.15 23. 8. 8. 0.10 

107. 4.07 10. 3. 3. 0.04 

61. 4.25 10. 3. 3. 0.04 

61. 4.28 10. 3. 3. 0.04 

299. 4.17 33. 11. 11. 0.14 

151. 4.45 33. 11. 11. 0.14 

151. 4.45 33. 11. 11. 0.14 

0. 0.02 0. 0. 0. 0.14 

0. 0.02 0. 0. 0. 0.14 

119. 4.00 10. 3. 3. 0.03 

119. 4.00 10. 3. 3. 0.17 

2102. 4.43 1016. 422. 422. 7.55 

2101. 4.45 1016. 422. 422. 7.55 

301. 4.03 23. 8. 8. 0.10 

2140. 4.43 1028. 428. 428. 7.64 

56. 4.05 4. 1. 1. 0.02 

55. 4.12 4. 1. 1. 0.02 

200. 4.10 19. 6. 6. 0.08 

255. 4.10 23. 8. 8. 0.10 

56. 4.07 8. 3. 3. 0.03 

39. 4.07 5. 2. 2. 0.03 

16. 4.07 3. 1. 1. 0.03 

270. 4.10 26. 9. 9. 0.13 

263. 4.18 26. 9. 9. 0.13 
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2428. 4.52 1095. 454. 454. 7.93 

503. 4.12 55. 18. 18. 0.21 

2577. 4.50 1127. 469. 469. 8.14 

283. 4.15 30. 10. 10. 0.14 

266. 4.22 30. 10. 10. 0.14 

263. 4.28 30. 10. 10. 0.14 

249. 4.12 23. 8. 8. 0.11 

462. 4.18 52. 17. 17. 0.25 

458. 4.23 52. 17. 17. 0.25 

134. 4.03 12. 4. 4. 0.04 

515. 4.20 64. 21. 21. 0.30 

159. 4.07 15. 5. 5. 0.07 

635. 4.15 78. 26. 26. 0.37 

632. 4.22 78. 26. 26. 0.37 

507. 4.03 41. 14. 14. 0.16 

936. 4.07 118. 40. 40. 0.52 

918. 4.15 118. 40. 40. 0.52 

332. 4.05 32. 11. 11. 0.11 

1121. 4.13 149. 50. 50. 0.63 

3069. 4.43 1228. 507. 507. 8.78 

3056. 4.52 1227. 506. 506. 8.78 

216. 4.10 21. 7. 7. 0.09 

3110. 4.52 1240. 512. 512. 8.87 

3876. 4.50 1612. 699. 699. 13.06 

3862. 4.60 1611. 698. 698. 13.06 

249. 4.03 20. 7. 7. 0.08 

3884. 4.60 1619. 703. 703. 13.14 

78. 4.08 9. 3. 3. 0.03 

76. 4.13 9. 3. 3. 0.03 

135. 4.02 10. 3. 3. 0.04 
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3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
t 211AB 

2 COMBINED AT 
t C 6 2 7  

HYDROGRAPH AT 
t 2 1 1 M  

'*' NORMAL END OF HEC-1 +" 

F i l e :  e x n d 4 - 6 . o h l  
A p p e n d i x  J 
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l**********ttt+*******t**,*t***t*****t***+ 

* 
FLOOD HYDROGRAPH PACKAGE (HEC-1) 

* MAY 1991 
VERSION 4.0.1E * 

1 

* RUN DATE 10/17/96 TIME 16:34:57 * 
t 

**********+*******,+*****+*,+****~**+**** 

***t**ttt*t*t*t.~****.tt***t***+***t.tt 

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

609 SECCND STREET 
DAVIS, CALIFORNIA 95616 + 

c (916) 551-1748 t 

f 

* * * * * * * f * * * t f t * t * * * * * t t * t * * *+ f * * *~+~** *  

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X xxxxx X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE WENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCI, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AM) AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFEWCE ALGORITHM 

RUNOFF SUKMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t 204A 130. 12.20 16. 4. 3. 0.11 

ROUTED TO 
+ 522523 126. 12.40 16. 

HYDROGRAPH AT 
t 204B 134. 12.25 18. 

2 COMBINED AT 
+ C523I 248. 12.30 33. 

ROUTED TO 

DIVERSION TO 
+ D523R 0. 0.02 0. 0. 0. 0.23 

HYDROGRAPH AT 

ROUTED TO 
+ 523524 201. 12.57 33. 8. 7. 0.23 

HYDROGRAPH AT 
4 204C 119. 12.07 15. 4. 3. 0.08 

2 COMBINED AT 
+ C524 228. 12.50 48. 13. 10. 0.31 

ROUTED TO 
t 524525 228. 12.55 48. 13. 10. 0.31 

HYDROGRAPH AT 
+ 2040 74. 12.03 10. 3. 2. 0.04 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
4 20413 111. 12.07 15. 5. 4. 0.07 

2 COMBINED AT 
+ C526 344. 12.13 73. 20. 16. 0.43 
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2 0 5 8  
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HYDROGRAPH AT 
2 0 %  
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HYDROGRAPH AT 
2 0 5 0  
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2 0 5 E  
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C530 
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HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 
205K 

2 COMBINED AT 
C534 

ROUTED TO 
5 3 4 5 3 5  
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HYDROGRAPH AT 
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2 COMBINED AT 
t C 5 4 9 L  
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593. 12.40 106. 33. 26. 0.57 

44. 12.20 7. 2. 1. 0.04 

625. 12.40 113. 35. 28. 0.61 

131. 12.23 22. 7. 5. 0.12 

70. 12.28 15. 5. 4. 0.08 

198. 12.25 37. 11. 9. 0.20 

196. 12.32 37. 11. 9. 0.20 

60. 12.17 9. 3. 2. 0.05 

245. 12.27 46. 14. 11. 0.25 

61. 12.22 11. 3. 3. 0.06 

305. 12.25 57. 18. 14. 0.31 

301. 12.35 57. 18. 14. 0.31 

162. 12.28 30. 9. 7. 0.16 

455. 12.32 86. 27. 22. 0.46 

1067. 12.37 198. 61. 49. 1.07 

1060. 12.42 198. 61. 49. 1.07 

54. 12.22 10. 3. 2. 0.05 

1101. 12.42 208. 64. 52. 1.12 

249. 12.27 43. 13. 11. 0.23 

248. 12.30 43. 13. 11. 0.23 

84. 12.13 11. 3. 3. 0.06 

310. 12.23 54. 16. 13. 0.29 

106. 12.23 18. 5. 4. 0.09 

414. 12.23 71. 22. 17. 0.38 

15. 12.10 2. 1. 0. 0.01 

14. 12.15 2. 1. 0. 0.01 

427. 12.22 73. 22. 18. 0.39 

426. 12.25 73. 22. 18. 0.39 

95. 12.17 14. 4. 4. 0.07 

514. 12.23 88. 27. 21. 0.46 
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HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

F i l e :  e x n d 4 - 2 4 . o h l  
A p p e n d i x  J 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

F i l e :  e x n d 4 - 2 4 . o h l  
A p p e n d i x  J 

EX C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 Model W/ GEPD R e m o v e d  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
M 
I 

P a g e  1 0  I 
I 



ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 
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Appendix J 

EX Cond 100-year, 24-hour HEC-1 Model w/ GEPD Removed Page 11 



HYDROGRAPH AT 
+ 2 1 1 s  

2 COMBINED AT 
t C 6 1 8 1  

ROUTED TO 
+ C 6 1 8 0  

HYDROGRAPH AT 
+ BB614R 

ROUTED TO 
+ 6 1 4 6 1 5  

HYDROGRAPH AT 
+ 2 1 1 v  

2 COMBINED AT 
+ C 6 1 5  

DIVERSION TO 
t D615R 

HYDROGRAPH AT 
+ D615L 

ROUTED TO 
+ 6 1 5 6 1 8  

2 COMBINED AT 

ROUTED TO 
+ 6 1 8 6 1 9  

HYDROGRAPH AT 
t 2 1 1 T  

2 COMBINED AT 
+ C 6 1 9 L  

HYDROGRAPH AT 
+ BB615R 

ROUTED TO 
t 6 1 5 6 1 9  

2 COMBINED AT 
+ C 6 1 9 1  

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 
+ C 6 2 1  

P i l e :  e x n d 4 - 2 4 . o h l  
A p p e n d i x  J 

EX C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 M o d e l w /  GEPD Removed  
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File: e 

ROPTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

Appendix J 
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ROUTED TO 
t 623624 

HYDROGRAPH AT 
t 211AC 

2 COMBINED AT 
t C624 

ROUTED TO 
t 624626 

HYDROGRAPH AT 
+ 211AD 

2 COMBINED AT 
+ C626R 

3 COMBINED AT 
t C626 

ROUTED TO 
t 626627 

HYDROGRAPH AT 
t 211AE 

2 COMBINED AT 
t C627 

HYDROGRAPH AT 
t 211AF 

*" N O W  KND OF HEC-1 "' 

File: exnd4-24.ohl 
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f*tt**t*ttt**tt*****t*********t***f**t**** 

* 
FLOOD HMROGRAPH PACKAGE (HEC-1) 

M?LY 1991 + 
VERSION 4.0.1E 

* RUN DATE 10/17/96 TIME 16:46:01 

t * * t * * * * * * * * + * * * * * * f * * * * C * * * * * * t * t t t t * + t *  

t*t*****+**tttt*t*****t***+**t********* 

* U.S. ARHY CORPS OF ENGINEERS * 
HYDROrnIC ENGINEERING CrnTER * 

609 SECOND STREET 
1 DAVIS, CALIFORNIA 95616 t 

(916) 551-1748 1 

* 
**+*l*t*~*f+l~*+tft***t+******t*f****** 

X  X  XXXXXXX XXXXX X 
X  X X  X  X  XX 

THIS PROGRAM REPLACES ALL PRBWOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -WE- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBFSAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAHAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:RGAD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERQJCE AU;ORITHM 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUA3.E MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM. PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

t 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t 204A 334. 4.03 26. 9. 9. 0.11 

ROUTED TO 
+ 522523 309. 4.18 26. 9. 9. 0.11 

HYDROGRAPH AT 
+ 2048 365. 4.05 31. 10. 10. 0.13 

2 COMBINED AT 
4 C523I 586. 4.08 57. 19. 19. 0.23 

ROUTED TO 
t C5230 570. 4.15 57. 19. 19. 0.23 

DIVERSION TO 
+ D523R 68. 4.15 3. 1. 1. 0.23 

HYDROGRAPH AT 
+ D523L 502. 4.15 54. 18. 18. 0.23 

ROUTED TO 
t 523524 484. 4.23 54. 18. 18. 0.23 

HYDROGRAPH AT 
t 204C 275. 4.02 23. 8. 8. 0.08 

2 COMBINED AT 
+ C524 555. 4.22 78. 26. 26. 0.31 

ROUTED TO 
+ 524525 550. 4.25 78. 26. 26. 0.31 

HYDROGRAPH AT 
t 2040 149. 4.02 13. 4. 4. 0.04 

2 COMBINED AT 
+ C525 596. 4.05 90. 30. 30. 0.35 

ROUTED TO 
t 525526 582. 4.27 90. 30. 30. 0.35 

HYDROGRAPH AT 
+ 204E 224. 4.03 19. 6. 6. 0.07 

2 COMBINED AT 
+ C526 794. 4.05 109. 37. 37. 0.43 

File: fund4-6.ohl 
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
+ 205F 325. 4.22 36. 12.  12. 0.16 

2 COMBINED AT 
+ C531 1504. 4.30 228. 77.  77.  1.09 

ROUTED TO 
t 531532 1490. 4.37 228. 77. 77. 1.09 

HYDROGRAPH AT 
t 205G 349. 4.23 40. 13.  13. 0.19 

2 COMBINED AT 
t C532L 1661. 4.35 262. 88. 88. 1.27 

HYDROGRAPH AT 
+ 205H 350. 4.35 56.  19.  19. 0.26 

2 COMBINED AT 
+ C532 1854. 4.35 310. 104.  104. 1.53 

ROUTED TO 
t 532533 1850. 4.38 310. 104.  104.  1 .53 

HYDROGRAPH AT 
t 2051 559. 4.30 70. 23. 23. 0.35 

2 COMBINED AT 
+ C533 2132. 4.37 367.  123.  123.  1 .89 

ROUTED TO 
t 533534 2100. 4.53 367.  123. 123. 1.89 

HYDROGRAPH AT 
+ 205J 551. 4.28 65. 22. 22. 0.37 

2 COMBINED AT 
+ C534R 2306. 4.52 416. 140.  140.  2.25 

HYDROGRAPH AT 
+ 205K 266. 4.38 45. 15.  15. 0.25 

2 COMBINED AT 
+ C534 2427. 4.53 450. 151.  151. 2.50 

ROUTED TO 
t 534535 2417. 4.58 450. 151. 151.  2.50 

F i l e :  fund4-6.ohl 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

H Y D R O G W H  AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

H Y D R O G W H  AT 

H Y D R O G W H  AT 

ROUTED TO 

P i l e :  f u n d l - 6 . o h l  
A p p e n d i x  J 
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3 COMBINED AT 
t C548L 747. 4.30 377.  210. 210. 3.72 

HYDROGRAPH AT 
t 206H 

ROUTED TO 
t 542543 

HYDROGRAPH AT 
t 2061 

2 COMBINED AT 
t C543 

DIVERSION TO 
t D543R 

ROUTED TO 
t 543544 

HYDROGRAPH AT 
t 206K 

2 COMBINED AT 
t C544 

ROUTED TO 
t 544545 167. 4.05 1 4 .  5. 5 .  0.14 

DIVERSION TO 
t D545R 84. 4.05 7. 2. 2. 0.14 

ROUTED TO 
t 545546 83. 4.07 7. 2. 2. 0.14 

HYDROGRAPH AT 
t 206L 191. 4.02 15 .  5 .  5 .  0.06 

2 COMBINED AT 
t C546 271. 4.03 22. 7. 7. 0.20 

ROUTED TO 
t 546547 269. 4.03 22. 7 .  7. 0.20 

HYDROGRAPH AT 
t BB543R 252. 4.02 21. 7. 7 .  0.08 

ROUTED TO 
t 543547 241. 4.10 21. 7 .  7. 0.08 

HYDROGRAPH AT 
t BB545R 84. 4.05 7. 2. 2. 0.14 

ROUTED TO 

HYDROGRAPH AT 
t 2065 200. 4.02 16 .  5. 5 .  0.06 

4 COMBINED AT 
C547 758. 4.05 

ROUTED TO 
547548 732. 4.10 

HYDROGRAPH AT 
206M 198. 4.02 

2 COMBINED AT 
C548R 883. 4.08 

2 COMBINED AT 
C548 1172. 4.10 

ROUTED TO 
548549 1160. 4.25 

HYDROGRAPH AT 
206N 459. 4.05 

2 COMBINED AT 
C549L 1331. 4.23 

F i l e :  fund4-6.ohl  
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HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

File: fund4-6.ohl 

4.30 55. 18. 18. 0.26 

4.30 46. 15. 15. 0.21 

4.30 101. 34. 34. 0.46 

4.37 100. 34. 34. 0.46 

4.22 34 - 11. 11. 0.17 

4.35 132. 44. 44. 0.64 

4.13 48. 16. 16. 0.20 

4.22 48. 16. 16. 0.20 

4.12 39. 13. 13. 0.16 

4.18 87. 29. 29. 0.35 

4.28 211. 71. 71. 0.99 

4.32 211. 71. 71. 0.99 

4.15 30. 10. 10. 0.13 

4.30 237. 80. 80. 1.12 

4.33 237. 80. 80. 1.12 

4.33 46. 15. 15. 0.24 

4.35 276. 93. 93. 1.35 

4.07 32. 11. 11. 0.12 

4.12 32. 11. 11. 0.12 

4.03 19. 7. 7. 0.07 

4.07 51. 17. 17. 0.20 

4.15 51. 17. 17. 0.20 

4.05 25. 8. 8. 0.09 

4.10 76. 25. 25. 0.29 

4.30 343. 115. 115. 1.64 

4.35 343. 115. 115. 1.64 

4.05 33. 11. 11. 0.13 

4.33 372. 125. 125. 1.77 

4.03 21. 7. 7. 0.08 

4.32 390. 132. 132. 1.85 
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDRCGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROORAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

F i l e :  f u n d 4 - 6 . o h l  
A p p e n d i x  J 
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File: f 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

HYDROGRAPH A T  

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED A T  

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

HYDROGRAPH A T  

2 COMBINED AT 

HYDROGRAPH A T  

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

1371. 4.15 148. 50. 50. 0.57 

99. 4.07 11. 4. 4. 0.04 

1429. 4.15 159. 53. 53. 0.61 

370. 4.03 31. 10. 10. 0.12 

221. 4.05 22. 7. 7. 0.08 

590. 4.03 53. 18. 18. 0.20 

572. 4.07 53. 18. 18. 0.20 

165. 4.02 13. 4. 4. 0.05 

713. 4.05 66. 22. 22. 0.25 

183. 4.02 16. 5. 5. 0.06 

892. 4.03 82. 27. 27. 0.31 

855. 4.12 81. 27. 27. 0.31 

484. 4.03 46. 15. 15. 0.16 

1263. 4.08 127. 43. 43. 0.46 

2210. 4.12 278. 93. 93. 1.07 

2187. 4.17 277. 93. 93. 1.07 

131. 4.05 14. 5. 5. 0.05 

2245. 4.17 291. 98. 98. 1.12 

703. 4.03 61. 20. 20. 0.23 

693. 4.05 61. 20. 20. 0.23 

204. 4.02 17. 6. 6. 0.06 

882. 4 -03 78. 26. 26. 0.29 

273. 4.05 26. 9. 9. 0.09 

1154. 4.03 104. 35. 35. 0.38 

35. 4.02 3. 1. 1. 0.01 

33. 4.05 3. 1. 1. 0.01 

1187. 4.03 107. 36. 36. 0.39 

1172. 4.05 107. 36. 36. 0.39 

229. 4.02 21. 7. 7. 0.07 

1391. 4.05 128. 43. 43. 0.46 
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2 COMBINED AT 
+ C 5 7 3  

HYDROGRAPH AT 

HYDROGRAPH AT 
+ 208U 

2 COMBINED AT 
+ C574  

ROUTED TO 
+ 5 7 4 5 7 5  

HYDROGRAPH AT 
+ 2 0 8 V  

2 COMBINED AT 
+ C 5 7 5  

ROUTED TO 
t 5 7 5 5 7 6  

HYDROGRAPH AT 
+ 208W 

2 COMBINED AT 
+ C 5 7 6  

ROUTED TO 
+ 5 7 6 5 7 7  

2 COMBINED AT 
+ C 5 7 7  

ROUTED TO 
t 5 7 7 5 7 8  

HYDROGRAPH AT 
+ 2 0 8 X  

2 COMBINED AT 
+ C 5 7 8 I  

ROUTED TO 
+ C 5 7 8 0  

ROUTED TO 
+ 5 7 8 5 8 7  

HYDROGRAPH AT 
+ 2 1 0 B  

ROUTED TO 
+ C5 8 6 0  

ROUTED TO 
+ 5 8 6 5 8 7  

2 COMBINED AT 
+ C 5 8 7  

ROUTED TO 
+ 5 8 7 5 9 5  

HYDROGRAPH AT 
+ 2 1 0 C  

HYDROGRAPH AT 

ROUTED TO 
+ 5 8 8 5 9 0  

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 
+ 2 1 0 F  

ROUTED TO 
+ 5 8 9 5 9 0  

F i l e :  f u n d 4 - 6 . o h l  
A p p e n d i x  J 
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2 COMBINED AT 
C590R 800. 4 .03  67.  2 2 .  22. 0.25 

I : 2 COMBINED AT 
C590 1323.  4 .03  1 1 0 .  3 7 .  37 .  0 .42  

HYDROGRAPH AT 
210H 234.  4 .02  1 7 .  6 .  6. 0 . 0 1  

I : ROUTED TO 
5 9 2 5 9 3  226. 4.07 1 7 .  6 .  6. 0 .07  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

I F i l e :  f u n d 4 - 6 . o h l  
A p p e n d i x  J 
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HYDROGRAPH AT 
209G 

2 COMBINED AT 
C582 

ROUTED TO 
582583 

HYDROGRAPH AT 
209H 

2 COMBINED AT 
C583 

ROUTED TO 
583584 

HYDROGRAPH AT 
2091 

2 COMBINED AT 
C584I 

ROUTED TO 
C5840 

ROUTED TO 
584597 

HYDROGRAPH AT 
210L 

2 COMBINED AT 
C597 

ROUTED TO 
597598 

HYDROGRAPH AT 
210H 

2 COMBINED AT 
t C598 884. 4.88 411.  147.  147. 1.90 

HYDROGRAPH AT 
t 210N 162.  4.00 10 .  3. 3. 0.05 

4 COMBINED AT 
+ C599 2474. 4.11 1162.  508.  508. 7.13 

ROUTED TO 
+ 599608 2466. 4.18 1162.  508.  508. 7.13 

HYDROGRAPH AT 
t 211K 363. 4.00 26. 9. 9. 0.10 

2 COMBINED AT 
t C608L 2560. 4.18 1179.  515.  515. 7.24 

ROUTED TO 
t 604606 17. 4.23 3. 1. 1. 0.01 

HYDROGRAPH AT 
2111 121. 4.03 

2 COMBINED AT 
C606R 131. 4.03 

HYDROGRAPH AT 
211H 247. 4.02 

ROUTED TO 
C6050 129. 4.12 

2 COMBINED AT 
C606 256. 4.05 

ROUTED TO 
606607 253. 4.08 

HYDROGRAPH AT 
211J  51. 4.02 

2 COMBINED AT 
C607 295. 4.05 

F i l e :  fund4-6.ohl  
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ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HMROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRRPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

I F i l e :  f u n d 4 - 6 . o h l  
A p p e n d i x  J 

N C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 M o d e l  w/ GEPD R e m o v e d  P a g e  11 



HYDROGRAPH AT 
t 211s 144. 4.05 12.  4. 4. 0.05 

2 COMBINED AT 
t C6181 499. 4.07 42. 14 .  14 .  0.18 

ROUTED TO 
t C6180 482. 4.08 36.  14 .  14.  0.18 

HYDROGRAPH AT 
t BB614R 43. 4.05 5.  2 .  2 .  0.03 

ROUTED TO 
t 614615 43. 4.10 5.  2. 2. 0.03 

HYDROGRAPH AT 
t 211V 16.  4.02 2. 1. 1. 0.00 

2 COMBINED AT 
t C615 55. 1 .07 7 .  2. 2. 0.03 

DIVERSION TO 
t D615R 19. 4.07 2. 1. 1. 0.03 

HYDROGRAPH AT 
t D615L 36. 4.07 5. 2. 2. 0.03 

ROUTED TO 
t 615618 36. 4.08 5.  2 .  2. 0.03 

2 COMBINED AT 
t C618 518. 4.08 41. 16 .  16. 0.19 

ROUTED TO 
t 618619 507, 4.13 41. 16 .  16. 0.19 

HYDROGRAPH AT 
+ 2 l l T  231. 4.02 20. 7. 7. 0.07 

2 COMBINED AT 
t C619L 637. 4.08 60. 22. 22. 0.26 

HYDROGRAPH AT 
t BB615R 19.  4.07 2. 1. 1. 0.03 

ROUTED TO 
+ 615619 19. 4.17 2. 1. 1. 0.03 

2 COMBINED AT 
t C6191 655. 4.10 62. 23. 23. 0.25 

ROUTED TO 
t C6190 596. 4.18 62. 23. 23. 0.25 

DIVERSION TO 
t D619L 402. 4.18 12.  4. 4. 0.25 

HYDROGRAPH AT 
t D619R 194. 4.18 51. 19 .  19 .  0.25 

ROUTED TO 
t 619620 194. 4.20 51.  19 .  19.  0.25 

HYDROGRAPH AT 
t 886191  402. 4 .18 12. 4. 4 .  0.25 

ROUTED TO 
t 619620 353. 4.22 12 .  4. 4. 0.25 

HYDROGRAPH AT 
t 211W 108. 4.00 9. 3 .  3 .  0.03 

3 COMBINED AT 
t C620R 573. 4.22 72. 26. 26. 0.28 

HYDROGRAPH AT 
t BB6llR 169. 4.20 38. 1 3 .  13 .  0.14 

ROUTED TO 
t 611620 169. 4.22 38.  13. 13.  0.14 

2 COMBINED AT 
t C620 741. 4.22 110.  39. 39. 0.42 

ROUTED TO 
t 620621 723. 4.23 110.  39. 39. 0.42 

2 COMBINED AT 
t C621 3166. 4.18 1309.  566.  566. 7.93 

Append ix  J 
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ROUTED TO 
+ 6 2 1 6 2 2  

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
+ 2 1 1 E  

2 COMBINED AT 

ROUTED TO 
+ 6 0 3 6 2 2  

HYDROGRAPH AT 
+ 2 1 1 F  

2 COMBINED AT 
+ C 6 2 2 L  

2 COMBINED AT 
+ C 6 2 2  

ROUTED TO 
+ 6 2 2 5 4 9  

HYDROGRAPH AT 

2 COMBINED AT 
+ C 5 4 9 R  

2 COMBINED AT 
+ C 5 4 9  

ROUTED TO 
+ 5 4 9 6 2 6  

HYDROGRAPH AT 
+ 2 1 1 2  

F i l e :  f u n d 4 - 6 . o h l  

2 COMBINED AT 

HYDROGRAPH AT 
+ 211AA 

ROUTED TO 
+ 6 2 5 6 2 6  

HYDROGRAPH AT 
+ 211AB 

A p p e n d i x  J 
FU C o n d  1 0 0 - y e a r ,  6 - h o u r  HEC-1 M o d e l  wl GEPD R e m o v e d  Page 13 



ROUTED TO 
+ 623624 148.  4 . 0 2  

HYDROGRAPH AT 
+ 211AC 90. 4 .02  

2 COMBINED AT 
+ C624 238. 4.02 

ROUTED TO 
t 624 626 231. 4 .05  

HYDROGRAPH AT 
+ 211AD 139.  4 .02  

2 COMBINED AT 
+ C626R 367.  4 .03  

3 COMBINED AT 
+ C626 5252.  4 .35  

ROUTED TO 
+ 626627 5249. 4.37 

HYDRCGWH AT 
+ 2 1 1 M  114.  4.02 

2 COMBINED AT 
+ C627 5270. 4.37 

HYDRCGWH AT 
+ 2 1 1 M  1 9 4 .  4.00 

'** NORMAL END OF HEC-1 +" 

F i l e :  fund4-6 .ohl  
A p p e n d i x  J 
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l,****tt***+**t*****************t*t*C*t*** 

* FLOOD HYDROGRAPH PACKAGE (HEC-11 + 

MAY 1991 
VERSION 4.0.18 

* RUN DATE 10/17/96 TIME 16:42:13 

t . * * * * . . * * * * * * * * * * + * * , 1 * * * 1 * * * * * * * 4 + ~ * * * *  

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

* * * * + C * t * * t f t t f t t * * t t * t t + * * * * * . * * t * * t t t  

C * 
U.S. ARm CORPS OF ENGINEERS 

+ HYDROLOGIC ENGINEERING CENTER + 

609 SECOHD STREET * 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 * 
1 * 
....................................... 

THIS PROGRAM REPLACES AU PREYIOUS VERSIONS OF HEC-1 MOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClXW. 

THE DEFINITIONS OF VARIABLES -RTIKP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AELSIM- ON W-CARD Ti?& CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTPAW7 VERSION 
NEW OPTIONS: DAMBRBAK OUTFLCW SUBMERGENCE , SINGLE FJWT DAWAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:FSAD TIMJ3 SERIES AT DESIRHl CALCULATION INTERVAL M S S  RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

RUNOFF SUMMARY 
FLOW IN CLlBIC FEET PER SECOND 

TIKE IN HOURS, AREA IN SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
204A 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 KIMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 

File: fund4-24 .oh1 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

BASIN MAXIHUM TIME OF 
AREA STAGE URX STAGE 

Appendix J 
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ROUTED TO 
t 5 2 6 5 2 7  

HYDROGRAPH AT 
t 2 0 4 P  

2 COMBINED AT 
+ C 5 2 7  

HYDROGRAPH AT 
t 2 0 5 A  

HYDROGRAPH AT 
t 2 0 5 8  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 
t 2 0 5 G  

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COKEIINED AT 

ROUTED TO 

HYDROGWH AT 

2 COMBINED AT 
t C 5 3 4 R  

HYDROGRAPH AT 
t 2 0 5 K  

2 COMBINED AT 
+ C 5 3 4  

ROUTED TO 
t 5 3 4 5 3 5  

F i l e :  f u n d 4 - 2 4 . o h l  
A p p e n d i x  J 

N C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 Uodel w/ GEPD R e m o v e d  P a g e  2 



HYDROGRAPH AT 
2 0 5 L  

2 COMBINED AT 
C 5 3 5  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 
C 5 3 6 R  

H Y D R O G W H  AT 
2 0 5 N  

2 COMBINED AT 
C 5 3 6 I  

ROUTED TO 
C 5 3 6 0  

ROUTED TO 
5 3 6 5 3 7  

HYDROGRAPH AT 
2 0 6 A  

2 COMBINED AT 
C 5 3 7  

ROUTED TO 
5 3 7 5 3 8  

HYDROGRAPH AT 
2 0 6 8  

2 COMBINED AT 
C 5 3 8 I  

ROUTED TO 
C 5 3 8 0  

ROUTED TO 
5 3 8 5 4 0  

HYDROGRAPH AT 
2 0 6 C  

2 COMBINED AT 
C54OR 

HYDROGRAPH AT 

ROUTED TO 
5 3 9 5 4 0  

2 COMBINED AT 
C 5 4 0 L  

2 COMBINED AT 
C 5 4 0  

ROUTED TO 
5 4 0 5 4 1  

HYDROGRAPH AT 
2 0 6 F  

2 COMBINED AT 
C 5 4 1  

ROUTED TO 
5 4 1 5 4 8  

HYDROGRAPH AT 
BB523R 

ROUTED TO 
5 2 3 5 4 8  

A p p e n d i x  J 
N C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 Model wl  GEPD R e m o v e d  Page 3 



3 COMBINED AT 
t C548L 726. 12.12 374. 174. 141. 3.72 

HYDROGRAPH AT 
t 206H 106. 12.02 13. 4. 3. 0.06 

ROUTED TO 
t 542543 105. 12.05 13. 4. 3. 0.06 

HYDRCGRAPH AT 
t 2061 40. 12.00 5. 1. 1. 0.02 

2 COMBINED AT 
+ C543 143. 12.02 17. 5. 4. 0.08 

DIVERSION TO 
+ D543R 143. 12.02 17. 5. 4. 0.08 

ROUTED TO 
t 543544 0. 0.02 0. 0. 0. 0.08 

HYDROGRAPH AT 
t 206K 96. 12.02 11. 3. 3. 0.06 

2 COMBINED AT 
+ C544 96. 12.02 11. 3. 3. 0.14 

ROUTED TO 
t 544545 95. 12.05 11. 3. 3. 0.14 

DIVERSION TO 
t D545R 48. 12.05 6. 2. 1. 0.14 

HYDRCGRAPH AT 
+ D545L 48. 12.05 6. 2. 1. 0.14 

ROUTED TO 
t 545546 47. 12.07 6. 2. 1. 0.14 

HYDROGRAPH AT 
t 206L 106. 12.02 12. 3. 3. 0.06 

2 COMBINED AT 
t C546 152. 12.02 18. 5. 8 .  0.20 

ROUTED TO 
546547 

HYDRCGRAPH AT 
BB543R 

ROUTED TO 
543547 

HYDROGRAPH AT 
BB545R 

ROUTED TO 
545547 

HYDROGRAPH AT 
2065 

4 COMBINED AT 
C547 

ROUTED TO 
547548 

HYDROGRAPH AT 
206M 

2 COMBINED AT 
C548R 

2 COMBINED AT 
C548 

ROUTED TO 
548549 

2 COMBINED AT 
+ C549L 1370. 12.20 462. 205. 166. 4.19 

File: fund4-24.ohl 
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File: 1 

HYDROGRAPH AT 

HYDROGRAE'H AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HMROGRAE'H AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

254. 12.30 46. 14. 

202. 12.30 38. 12. 

455. 12.30 84. 26. 

450. 12.37 84. 26. 

197. 12.22 27. 8. 

617. 12.32 111. 33. 

255. 12.12 40. 13. 

252. 12.20 40. 13. 

178. 12.12 33. 11. 

420. 12.17 73. 23. 

1001. 12.27 183. 56. 

998. 12.30 183. 56. 

153. 12.13 25. 8. 

1127. 12.28 208. 64. 

1121. 12.32 208. 64. 

190. 12.28 36. 10. 

1309. 12.32 244. 73. 

181. 12.07 27. 9. 

178. 12.12 27. 9. 

120. 12.03 16. 5. 

289. 12.07 43. 14. 

282. 12.18 43. 14. 

154. 12.03 21. 7. 

404. 12.08 64. 20. 

1626. 12.27 307. 94. 

1619. 12.32 307. 94. 

209. 12.05 28. 9. 

1720. 12.30 334. 102. 

136. 12.03 17. 5 .  

1780. 12.28 351. 107. 

A p p e n d i x  J 
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ROUTED TO 
t 557558 1710. 12.33 351. 107. 86. 1.85 

HYDROGRAPH AT 
+ 207M 205. 12.02 23. 7. 5. 0.12 

2 COMBINED AT 
t C558 1821. 12.33 373. 113. 91. 1.97 

ROUTED TO 
+ 558560 1813. 12.37 373. 113. 91. 1.97 

HYDROGRAPH AT 
+ 2070 227. 12.02 25. 7. 6. 0.13 

2 COMBINED AT 
t C560R 1857. 12.37 397. 120. 97. 2.10 

HYDROGRAPH AT 
t 207N 87. 12.02 10. 3. 3. 0.05 

ROUTED TO 
t 559560 85. 12.08 10. 3. 3. 0.05 

2 COMBINED AT 
t C560I 1892. 12.35 407. 124. 99. 2.15 

ROUTED TO 
t '25600 283. 13.78 263. 123. 99. 2.15 

ROUTED TO 
t 560585 283. 13.88 263. 123. 99. 2.15 

HYDROGRAPH AT 
+ 2lOA 213. 12.02 22. 6. 5. 0.12 

2 COMBINED AT 
+ C585 339. 12.03 270. 129. 104. 2.27 

HYDROGRAPH AT 
t 208A 253. 12.00 

ROUTED TO 
t 561563 251. 12.03 

HYDROGPAPH AT 
+ 208B 46. 12.02 

2 COMBINED AT 
+ C563R 297. 12.02 

HYDROGRAPH AT 
t 208C 85. 12.10 

ROUTED TO 
t 562563 83. 12.18 

HYDROGRAPH AT 
t 208D 126. 12.02 

2 COHBINED AT 
+ C563L 197. 12.05 

2 COMBINED AT 
+ C563 491. 12.03 

ROUTED TO 
+ 563564 483. 12.08 

HYDROGRAPH AT 
t 2086 107. 12.02 14. 5. 4. 0.06 

2 COMBINED AT 
+ C564R 579. 12.07 81. 26. 21. 0.37 

HYDROGPAPH AT 
t 208F 122. 12.02 16. 5. 4. 0.07 

2 COMBINED AT 
t C564 696. 12.05 97. 31. 25. 0.44 

ROUTED TO 
t 564565 681. 12.13 96. 31. 25. 0.44 

HYDROGRAPH AT 
+ 208G 224. 12.03 30. 10. 8. 0.13 

2 COHBINED AT 
t C565 870. 12.08 126. 41. 33. 0.57 

File: fund4-24 .oh1 
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F i l e :  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

Appendix J 
N C o n d  1 0 0 - y e a r ,  24-hour HEC-1 M o d e l  w/ GEPD R e m o v e d  P a g e  7 



2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

File: f u n d 4 - 2 4  . o h 1  
A p p e n d i x  J 

FU C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 Model w/ GEPD R e m o v e d  
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HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

F i l e :  f u n d 4 - 2 4  . o h 1  
A p p e n d i x  J 

FU C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 M o d e l  W/ GEPD Removed  P a g e  9 



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

F i l e :  f u n d 4 - 2 4  . o h 1  
A p p e n d i x  J 

N C o n d  1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 M o d e l  w/ GEPD Removed  

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

F i l e :  f u n d 4 - 2 4  . o h 1  
A p p e n d i x  J 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

ROUTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COKBINED AT 

ROUTED TO 

2 COMBINED AT 

P i l e :  f u n d 4 - 2 4  . o h 1  
A p p e n d i x  J 

N Cand 1 0 0 - y e a r ,  2 4 - h o u r  HEC-1 M o d e l  w l  GEPD R e m o v e d  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P a g e  1 2  I 
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HMROGRAPH AT 

F i l e :  f u n d 4 - 2 4  . o h 1  
A p p e n d i x  J 
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ROUTED TO 
t 623624 79. 12.00 

HYDROGRAPH AT 
t 211AC 51. 12.02 

2 COMBINED AT 
t C624 130. 12.00 

ROUTED TO 
t 624626 129. 12.03 

2 COMBINED AT 
t C626R 207. 12.02 

3 COMBINED AT 
t C626 5886. 12.30 

ROUTED TO 
t 626627 5876. 12.32 

2 COMBINED AT 
t C627 5890. 12.32 

+** NORMAL END OF HEC-1 "f 

File: fund4-24 .oh1 
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~***"***+*f"******* t***+*t**** t*** t* t* .+***  

+ HEC-2 WATER SURFACE PROFILES 

+ Version 4.6.2: May 1991 

+ RUN DATE 170CT96 TIME 17:05:49 
* + * * C t , * t * * * * * * * * * * * * * t + + * * * ~ t * + * * t * t t * f * * * *  

****.*****.**Cl****tft*t****t*******+*f 

+ U.S. AFMY CORPS OF ENGINEERS 
* HYDROLOGIC KNGINEERING CENTER ' 
+ 609 SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 95616-4687 
c (916) 756-1104 
*,**tttt+***t****+****t***t*t*****t*t** 

PAGE 1 

THIS RUN EXECUTED 170CT96 11:05:49 
t**+*******+******+**t++1++11****+1~+ 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: May 1991 
+.*+**+*********+**.t**1+~*+*+t***+t+ 

FOUNTAIN HILLS ADMP File: EX-AS.IH2 
Project No. 63 By: ccc 
Ex Cond/No Dam 
Extracted from the original Ftn Hills FDS model w/ following changes: 
(a) The discharge values are changed to reflect discharges 

for the existing condition with or without Dam 4. 
(b) Cross-sections above Dam 4 are removed. 

NOTES : 
(a) Sources of 100-yr discharge for the existing condition: 
(b) Runs are for the existing with or without Dam 4. 

J1 ICHECK INQ NINV IDIR STRT METRIC W I N S  Q WSEL FQ 

0 2 0 0 0.02 0 0 0 1504.47 

52 NPROF IPLOT P W S  XSEOI XSECH FN ALLDC IBW CHNIM ITRACE 

53 VARIABLE CODES FOR SUNMARY PRINTOUT 

HEC-1 Concentration Point C627 : 24-hour storm controls 

QT 3 4134 4134 3187 

Start Hydraulically Similar Reach AS1 
See Exhibit 1, Manning's n Value Map. 

NC 0.080 0.080 0.060 0.1 0.3 

Section 1.521 is section 1 of 3 for Normal Depth Calculation 
ET 9.1 

HEC-1 Concentration Point C627: 24-Hr storm controls. 
START Similar Hydraulic Reach AS1 
See Exhibit 1, Manning's n Value Map. 
Section 1 of 3 for SLOPE-AREA METHOD (Normal Depth Calculation) 

1 
170CT96 17:05:49 

9944.73 10036.23 

PAGE 2 

Left overbank is non effective flow area: Hard coded GR's 
from STA 9804.9 to 9826.6 B EL 1505 

X1 1.521 19 9953.3 10031.7 0 0 0.0 -0.6 
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 9804.9 1505 9819.3 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 9886.6 1506.6 9894.6 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 9953.3 1500.1 9973.9 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 10042.9 
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Section 1.523 is section 2 of 3 for Normal Depth Calculation 

ET 9.1 
Section 2 of 3 for SLOPE-AREA H3THOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 
X1  1.523 19  9953.3 10031.7 10  10  10  
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
OR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

Section 1.525 is section 3 of 3 for Normal Depth Calculation 

ET 9.1 
Section 3 of 3 for SWPE-ARXA HETHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 O EL 1505 
X 1  1.525 19  9953.3 10031.7 10  1 0  10  
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

NH 3 .08 9953.3 .06 10031.7 .08 10042.9 
ET 9.1 

Left overbank is non effective flow area: Hard coded GR's 
from STA 9804.9 to 9826.6 P EL 1505 

STREAM DISTANCE I N  MILES ABOVE CONFLUENCE WITH VgRDE RIVER. 
X1 1.527 19  9953.3 10031.7 10  10  10 
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

PAGE 3 

AS 1.636 GR Data Surveyed by ALS 
Check Section f 1 
Ashbrook Wash: Section 14 - 1.636 River Uiles 

NH 3 .08 10021.4 .06 10056.4 .08 10259.4 
ET 9.1 9995.39 10192.22 

Channel has been filled. GR Data Surveyed By ALS. 
X1 1.636 12  9995.4 10056.4 170 180 180.1 
GR 1518.7 9899.4 1518.97 9905.4 1520.40 9921.4 1518.85 9995.4 1511.1 10021.4 
GR 1510.6 10051.4 1512.85 10056.1 1514.15 10188.4 1518.85 10199.4 1521.4 10210.4 
GR 1523.6 10239.4 1524.35 10259.4 

AS 1.686 GR Data Surveyed by ALS 
Check Section # 2 
Ashbrook Wash: Section 1 5 - 1.686 River Uiles 

Channel has been filled. GR Data Surveyed By ALS. 
X1 1.686 18  9990 10037 250 250 262.6 
GR 1523.4 9778 1523.54 9787 1523.16 9860 1518.61 9877 1516.21 9990 
GR 1515.0 9997 1512.11 10003 1512.11 10008 1514.21 10014 1518.11 10037 
GR 1517.7 10064 1521.11 10087 1523.91 10113 1523.41 10140 1526.81 10235 
GR 1527.2 10267 1525.61 10281 1526.19 10286 

HEC-1 Concentration Point C626 
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HEC-1 Concentration Point 
1.727 33 10036.3 
1525.4 9773.1 1526.8 
1527.6 9831.4 1527.6 
1521.0 9896.3 1520.1 
1520.9 9944.6 1521.3 
1521.2 10000.0 1521.7 
1520.4 10050.7 1519.2 
1524.0 10103.1 1524.4 

storm controls. 
200 220 

1528.1 9795.5 
1527.5 9860.8 
1520.6 9909.4 
1520.7 9959.1 
1520.9 10025.6 
1520.6 10076.3 
1524.2 10136.4 

PAGE 4 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Naming's n Value Map. 

NH 3 .I13 9980 -125 10068.8 .12 10159.1 
ST 9.1 9927.73 10119.83 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Naming's n Value Nap. 

X1 1.980 20 9980 10112.6 660 640 659.3 
GR 1552.8 9825.0 1552.6 9835.2 1554.2 9846.3 1553.9 9873.7 1553.7 9902.3 
GR 1548.2 9918.4 1543.8 9934.7 1543.4 9951.4 1543.0 9980.0 1540.4 9991.3 
GR 1540.4 10000.0 1540.9 10009.4 1540.9 10031.2 1541.8 10041.5 1542.2 10068.8 
GR 1542.5 10112.6 1547.3 10123.5 1550.0 10135.9 1550.2 10147.1 1548.6 10159.1 

BALBOA WASH Tributary 

HEC-1 Concentration Point C549 

NH 3 .I13 9946.9 .I25 10000 .12 10156.6 
ET 9.1 

HEC-1 Concentration Point C549: 24-Hr storm controls. 
BALBOA WASH Tributary 

X1 2.095 17 9925.4 lo000 120 14 0 128.7 
GR 1563.1 9785.9 1562.5 9828.1 1559.3 9843.4 1558.2 9878.0 1556.2 9905.9 
GR 1554.1 9925.4 1553.2 9946.9 1552.7 9967.5 1551.9 9990.9 1553.6 10000.0 
GR 1553.6 10020.9 1553.5 10051.4 1552.2 10065.1 1555.0 10078.1 1556.9 10099.0 
GR 1558.7 10124.6 1559.1 10156.6 

HEC-1 Concentration Point C549R 

PAGE 5 

NH 3 .I13 9955.4 .I25 10023.9 .12 10088.5 
ET 9.1 9827.06 10054.90 

HEC-1 Concentration Point C549R: 24-Hr storm controls. 
XI 2.200 12 9955.4 10023.9 570 490 552.7 
GR 1570.0 9815.8 1566.0 9822.2 1561.3 9843.3 1561.5 9862.7 1561.2 9899.8 
GR 1560.8 9955.4 1560.1 9974.9 1560.6 9994.7 1560.5 10000.0 1559.9 10023.9 
GR 1564.7 10042.4 1565.5 10088.5 
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HEC-1 Concentration Point C622 

3 .ll3 9955.7 .I25 10033.7 .12 10081.2 
9.1 

HEC-1 Concentration Point C622: 24-Hr storm controls. 
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD 

Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
2.382 17 9955.7 10033.7 4 05 4 05 410.2 
1587.5 9836.8 1584.1 9848.5 1583.7 9862.1 1572.2 9884.1 1572.8 9921.5 

Use NC Record to set Contraction and Expansion Coefficients for Culvert. 

Culvert 622 Outlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.) 
Base Channel Elevations were raised to Culvert Invert EL 1574.0 

XI 2.405 23 9992.3 10011.7 115 130 123.1 
X3 10 
GR 1590.3 9743.4 1588.7 9776.2 1586.8 9814.6 1586.1 
GR 1584.0 9942.0 1574.9 9961.5 1574.4 9984.6 1574 
GR 1574 10011.7 1574 10018.2 1574 10034.9 1575.4 
GR 1584.1 10104.3 1585.5 10116.2 1585.1 10161.0 1585.0 
GR 1585.0 10347.6 1585.0 10430.9 1592.2 10450.2 

9.1 
Culvert 622 Inlet. 3-60" CMP's (SECTION 3 OF SC ROUTINE1 
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1575.82 

Culvert 622 BT information surveyed by ALS. West top of curb. 
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90) 
Right overbank is non effective flow area: Hard coded GR's 

from STA 10194.7 to STA 10308.4 B EL 1587.6 
2.428 32 9995 10012.2 121 121 121 

2 1580.82 1584.12 

9992.30 10011.71 

PAGE 6 

Return Contraction and Exoansion coefficient3 to Normal 
1 

170CT96 17:05:49 PAGE 7 
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3 .I13 9987 .I25 10037.3 .12 
9.1 

Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC 
LEGEND WASH Tributary 

2.448 21 9987 10037.3 105 110 
1588.2 9881.6 1584.5 9896.3 1580.2 9905.4 
1579.7 10000.0 1579.3 10023.3 1581.4 10037.3 
1580.7 10084.0 1582.0 10090.7 1585.8 10099.6 
1588.1 10191.4 1587.9 10205.6 1586.9 10215.9 
1587.3 10256.5 

10256.5 

ROUTINE) 

START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Map. 

LEGEND WASH Tributary 

HEC-1 Concentration Point C622R 

Culvert M7 Downstream fully expanded flcw. Special Culvert Section # 1 

NH 3 -1 9973.9 .045 10050.6 .1 10236 
ET 9.1 

HEC-1 Concentration Point C622R: 24-hr storm controls. 
START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Map. 

CULVERT M7 : ASHBROOK WASH and BAYPIELD DRIVE 
Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

X1 2.494 19 9973.9 10050.6 260 220 245.9 

Use NC Record to set Contraction and Expansion Coefficients for Culvert. 

Culvert M7 OUTLET Special Culvert Section t 2 

9991.00 10009.71 

PAGE 8 

Culvert M7 Outlet. 3-60" W ' s  (SECTICN 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.) 

X1 2.529 23 9991 10009.7 195 170 180.7 

ET 9.1 
Right bank is non effective flow area: Hard coded GR's 

from STA 10072.3 to 10248.3 @ EL 1600 
Culvert M7 Inlet. 3-60" MP's (SECTION 3 OF SC ROUTINE) 

Photogrammetric x-sec. located 12' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1584.98 

Culvert M7 BT information Surveyed by ALS. North top of curb. 
Culvert M BT information coded per figure 3.16 (HBC-2, Sept 90) 

X1 2.545 24 9993.7 10007.8 84 84 84 
X2 2 1589.98 1592.5 
X3 10 
X4 2 1592.8 9960.5 1592.2 10039 
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Return Contraction and Expansion coefficients to Normal 

9930.61 10114.81 

PAGE 9 

Culvert H7 Upstream: ex~anded flow. (SECTION 4 OF SC ROUTINE) 

3 .1 9968.9 .045 9992.6 .1 10066.9 
9.1 9949.46 10045.96 

Left overbank is non effective flow area: Hard coded OR'S 
from STA 9927.3 to 9946.4 8 EL 1607.5 

2.785 21 9968.9 9992.6 610 610 607.2 
1615.1 9809.0 1614.0 9841.4 1613.1 9875.0 1612.6 9886.4 1611.9 9903.0 
1610.5 9913.4 1607.5 9927.3 1607.5 9935.5 1607.5 9941.1 1607.5 9946.4 
1604.9 9953.7 1602.6 9968.9 1601.6 9977.4 1600.4 9988.3 1601.7 9992.6 
1601.8 10000.0 1602.1 10007.9 1603.9 10021.0 1605.3 10041.1 1607.4 10050.3 
1614.9 10066.9 

1 
170CT96 17:05:49 PAGE 

NH 3 .1 9988.7 .045 10017.8 .1 10148.2 
ET 9.1 9948.20 10032.87 

ARROW WASH Tributary 
X1 3.121 24 9988.7 10017.8 565 600 598.0 
GR 1641.5 9787.2 1640.8 9824.7 1640.9 9830.1 1637.9 9837.6 1637.4 9868.2 
GR 1636.6 9880.2 1636.6 9890.8 1636.4 9910.9 1634.2 9929.4 1629.3 9961.2 
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GR 1629.1 9977.0 1628.9 9988.7 1625.8 10000.0 1629.3 10017.8 1630.5 10027.0 
GR 1632.7 10043.1 1636.2 10055.6 1637.4 10065.6 1638.3 10080.0 1638.6 10096.9 
GR 1639.3 10113.9 1640.1 10128.6 1640.8 10138.9 1641.3 10148.2 

ARROW WASH Tributary 

HEC-1 Concentration Point C621 

NH 3 .l 9980 .045 10023.3 -1 10215.8 

ET 9.1 9969.40 10050.61 
HEC-1 Concentration Point C621: 24-hr storm controls 

HEC-1 Concentration Point C613 
1 

170CT96 17:05:49 

3 .1 9994.8 
9.1 

HEC-1 Concentration Point 
3.323 30 9986.8 
1661.3 9850.1 1660.8 
1657.2 9934.0 1656.7 
1649.8 9994.8 1649.8 
1651.0 10074.8 1650.4 
1658.7 10112.2 1660.4 
1663.1 10154.2 1663.3 

C613: 24-hr storm controls. 
10035.6 420 440 
9863.7 1663.4 9877.7 
9948.5 1656.4 9961.8 
10000.0 1651.4 10014.0 
10089.9 1650.3 10093.9 
10118.8 1660.6 10128.2 
10161.8 1663.7 10171.9 

PAGE 11 

HEC-1 Concentration Point C608 

QT 3 2154 2154 972 

NH 3 .1 9973.3 .045 10019.6 .1 10305.1 
ET 9.1 

HEC-1 Concentration Point C608: 24-Hr storm controls. 
CULVERT 608: ASHBROOK WASH and W S T E A D  DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
X 1  3.487 38 9973.3 10019.6 350 340 351.5 
GR 1683.7 9708.3 1682.9 9729.6 1682.8 9752.4 1680.6 
GR 1679.7 9846.6 1678.4 9856.0 1677.3 9873.6 1677.2 
GR 1675.0 9949.4 1670.5 9960.7 1668.0 9973.3 1667.2 
GR 1666.6 10000.0 1666.7 10012.0 1668.6 10019.6 1669.8 
GR 1670.4 10059.0 1671.5 10065.9 1676.5 10081.4 1677.2 
GR 1676.8 10124.4 1678.8 10132.2 1680.3 10140.9 1681.0 
GR 1681.6 10224.8 1682.0 10244.0 1682.9 10255.5 1682.1 
GR 1683.4 10288.2 1683.5 10303.3 1683.5 10305.1 

Use NC Record to set Contraction and Expansion Coefficients for Culvert. 
1 

170CT96 17:05:49 
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9.1 
Culvert 608 Outlet. 3-10'x 7 '  Box (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sac. located 24.4' Downstream. 

30 9988.7 10017.1 170 
(No Elev. Adjust. 

170 168.3 

ET 9.1 9980.79 10013.80 
Culvert 608 Inlet. 3-10 .~7 '  Box (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sac. located 10'  Upstream. (No Elev. Adjust.) 

Culvert 608 BT information Surveyed by ALS. West top of curb. 
X1 3.531 2 1  9980.8 10013.8 61.5 61.5 61.5 
X2 2 1680.19 1681.95 
X3 10  1681.57 1681.57 

Return Contraction and Expansion coefficients to Normal 

NC 0.1 0.3 

9962.2 .045 10028.7 .1 
9.1 

Upstream: expanded flow. (SECTION 4 OF SC 
9950.2 10057.3 75 75 
1686.9 9680.4 1686.0 9706.3 
1679.2 9806.3 1678.1 9851.1 
1676.9 9950.2 1673.8 9962.2 
1674.6 10028.7 1675.2 10047.5 
1683.3 10092.7 1683.0 10114.2 
1690.3 10216.9 1691.0 10240.9 

Culvert 608 
3.544 3 0 

1691.5 9663.5 
1680.6 9792.6 
1677.6 9933.6 
1673.7 10013.1 
1682.7 10078.0 
1689.5 10185.7 

ROUTINE) 
71.3 

1684.4 
1677.0 
1674.0 
1676.7 
1684.9 
1690.4 

PAGE 13 

START Hydraulically Similar Reach AS4 
See Exhibit 1, Manning's n Value Map. 

.055 9955.4 .045 10034.2 
9.1 

START Hydraulically Siailar Reach kS4 
See Exhibit 1, Manning's n Value Map. 

28 9955.4 10034.2 390 
9676.9 1688.2 9688.9 1686.9 
9739.3 1687.0 9758.2 1687.3 
9883.7 1685.9 9907.3 1685.1 
9988.6 1678.4 10000.0 1678.3 

10047.5 1689.9 10063.4 1689.5 
10121.9 1693.5 10147.6 1693.4 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB M L  TWA R-BANK ELEV 
TIME VLOB VCH VROa XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOW 

HEC-1 C o n c e n t r a t i o n  P o i n t  C621: 24-Hr s t o r m  controls. 
START S i m i l a r  H y d r a u l i c  R e a c h  AS1 
S e e  E x h i b i t  1, M a m i n q ' s  n V a l u e  Map. 
S e c t i o n  1 o f  3 f o r  SLOPE-AREA HGTHOD ( N o r m a l  D e p t h  C a l c u l a t i o n )  
L e f t  o v e r b a n k  is n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  coded GR's  

f r o m  STA 9804.9 t o  9826.6 @ EL 1505 
1.521 5.17 1504.41 1503.81 1504.47 1506.03 1.56 .OO .OO 1499.80 

4134.0 105.6 3977.2 51.2 28.1 390.9 13.2 .O .O 1499.50 
.OO 3.75 10.18 3.89 .080 .060 -080 .OOO 1499.30 9804.71 

.019818 0. 0. 0. 0 12 0 -00 147.20 10037.00 

'SECNO 1.523 

3265 DIVIDED FLOW 

S e c t i o n  2 of 3 f o r  SLOPE-ARGA METHOD ( N o r m a l  D e p t h  C a l c u l a t i o n )  
L e f t  o v e r b a n k  is n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  c c d e d  G R ' s  

f r o m  STA 9804.9 t o  9826.6 @ EL 1505 

3265 DIVIDED EMW 

S e c t i o n  3 o f  3 f o r  SLOPE-ARGA ??STHOD ( N o r m a l  D e p t h  C a l c u l a t i o n )  
L e f t  o v e r b a n k  is n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  coded GR's  

f r o m  STA 9804.9 t o  9826.6 @ EL 1505 
1.525 5.16 1504.86 1504.31 .OO 1506.42 1.56 .20 .OO 1500.20 

4134.0 105.3 3977.5 51.2 27.9 390.5 13.2 .2 -1 1499.90 
.OO 3.78 10.19 3.89 .080 .060 .080 .OOO 1499.70 9804.72 

.019880 10. 10. 10. 0 10 0 .OO 146.53 10037.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q Q W B  QCH QROB ALOB ACH AROB M L  TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WrN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
'SECNO 1.527 

3265 DIVIDED FLOW 

L e f t  o v e r b a n k  is n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  c o d e d  GR's  
f r o m  STA 9804.9 t o  9826.6 @ EL 1505 

STREP24 DISTANCE IN MILES ABOVE CONFLUENCE WITH VEROE RIVER. 
1.527 5.16 1505.06 1504.41 .OO 1506.62 1.56 .20 .OO 1500.40 

4134.0 105.1 3977.7 51.2 27.7 390.4 13.1 .3 -1 1500.10 
.OO 3.79 10.19 3.89 .080 .060 .080 .OOO 1499.90 9804.73 

019912 10. 10. 10. 0 13 0 .OO 146.20 10036.99 
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1490 NH CARD USED 
'SECNO 1.577 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KUTIO - 1.40 

1490 NH CARD USED 
*SECNO 1.602 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .63 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L W  
Q QLOB QCH QROB ACOB ACH AROB VOL TWA R-BANK E L W  
TIME VLOB VCH VROB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID W S T  

1490 NH CARD USED 
+SECNO 1.636 

3301 HV CHANGED MORE THAN HVINS 

Channel has been filled. GR Data Surveyed By ALS. 
1.636 5.68 1516.28 1515.81 .OO 1517.14 .86 4.36 .05 1518.85 

4134.0 .O 2061.7 2072.3 .O 230.8 372.7 7.6 2.1 1512.85 
.02 .OO 8.93 5.56 .OOO .067 .080 .OOO 1510.60 10004.01 

.023227 170. 180. 180. 2 11 0 .OO 189.38 10193.39 

1490 NH CARD USED 
*SECNO 1.686 

3302 WARNING: COWEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.40 

Channel has been filled. GR Data Surveyed By ALS. 
1.686 8.46 1520.57 1519.81 .OO 1521.28 .71 4.13 .02 1516.21 

4134.0 1567.8 2215.7 350.6 364.6 265.2 99.9 11.5 3.3 1518.11 
.03 4.30 8.36 3.51 .080 .060 .080 .OOO 1512.11 9869.67 

.011797 250. 263. 250. 3 11 0 .OO 213.71 10083.38 

1490 NH CARD USED 
'SECNO 1.727 

HEC-1 Concentration Point C626: 24-Hr storm controls. 
1.727 4.66 1523.86 1523.32 .OO 1524.68 -81 3.36 .03 1520.60 

4127.0 2690.8 1406.7 29.5 453.7 151.8 8.3 14.7 4.3 1520.60 
.04 5.93 9.27 3.54 .080 .060 .080 .OOO 1519.20 9880.23 

.023823 200. 214. 220. 2 11 0 .OO 201.18 10081.41 

1490 NH CARD USED 
+SECNO 1.855 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KUTIO - 1.03 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q Q M B  QCH PROB AU)B ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EWIN SSTA 
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SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O N  TOPWID ENDST 

1490 NH CARD USED 
'SECNO 1.980 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -66 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Manning's n Value Map. 

1.980 5.94 1546.34 1544.71 .OO 1546.78 .44 11.07 .02 1543.00 
4127.0 638.3 3439.1 49.5 147.5 620.8 16.7 36.5 10.4 1542.50 

.ll 4.33 5.54 2.96 .I13 .I23 .I20 .OOO 1540.40 9925.29 
.026935 660. 659. 640. 3 11 0 .OO 196.03 10121.32 

1490 NH CARD USED 
*SECNO 2.071 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.41 

1490 NH CARD USED 
'SECNO 2.095 

HEC-1 Concentration Point C549: 24-Hr storm controls. 
BALBOA WASH Tributary 

2.095 5.84 1557.74 1556.02 .OO 1558.16 -41 2.38 .03 1554.10 
4068.0 227.5 1986.7 1853.8 67.2 359.6 378.0 48.7 13.2 1553.60 

.14 3.39 5.52 4.90 .I13 .I22 -120 .OOO 1551.90 9884.37 
.025169 120. 129. 140. 2 8 0 .OO 226.63 10111.00 

1490 NH CARD USED 
'SECNO 2.200 
3280 CROSS SECTION 2.20 EXTENDED .22 FEET 

HEC-1 Concentration Point C549R: 24-Hr storm controls. 
2.200 5.82 1565.72 1562.93 .OO 1565.88 -15 7.69 -03 1560.80 

3132.0 1739.9 1211.8 180.3 552.7 368.7 92.1 60.0 16.2 1559.90 
.19 3.15 3.29 1.96 .I13 .I25 .I20 .OOO 1559.90 9823.44 

.008110 570. 553. 490. 5 11 0 .OO 265.06 10088.50 

S E W  DEPTH CWSEL CRIWS WSELK EG W HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB AIOB ACH AROB VOL TWA R-BANK ELEV 
TIME W B  VCH VROB W L  XNCH XNR Pin4 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 2.279 

2.279 4.76 1569.86 1567.72 .OO 1570.07 .21 4.17 .02 1566.00 
3132.0 1129.4 1989.0 13.6 307.9 535.3 7.9 68.5 18.4 1567.00 

.22 3.67 3.72 1.71 .I13 .I25 .I20 .OOO 1565.10 9837.87 
-013946 380. 416. 430. 3 14 0 .OO 216.47 10054.34 

1490 NH CARD USED 
*SECNO 2.304 

2.304 6.03 1571.33 1568.48 .OO 1571.49 -16 1.42 .OO 1566.30 
3132.0 55.0 2654.4 422.6 26.2 797.2 154.4 71.3 19.0 1567.30 

.23 2.10 3.33 2.74 .I13 .I22 .I20 .OOO 1565.30 9854.28 
.008601 115. 134. 150. 0 19 0 .OO 210.96 10065.24 

1490 NH CARD USED 
'SECNO 2.382 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -67 

HEC-1 Concentration Point C622: 24-Hr storm controls. 
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD 

Culvert 622 Dormstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
2.382 5.02 1576.22 1574.35 .OO 1576.50 -28 4.97 .03 1573.20 

3097.0 1152.4 1535.1 409.5 276.9 349.0 108.3 79.3 20.9 1572.50 
.26 4.16 4.40 3.78 .I13 .I25 -120 -000 1571.20 9876.40 

.018611 405. 410. 405. 2 11 0 -00 191.03 10067.42 
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1490 NH CARD USED 
'SECXO 2.405 
7185 MINIMUM S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSUHED 

C u l v e r t  622 O u t l e t .  3-60" MP'a (SECTION 2 OF S C  ROUTINE) 
P h o t o g r a m m e t r i c  x - s e c .  l o c a t e d  28' D o w n s t r e a m .  ( N o  E l e v .  A d j u s t . )  

B a s e  C h a n n e l  E l e v a t i o n s  Here r a i s e d  t o  C u l v e r t  Invert EL 1574.0 
2.405 7.98 1581.98 1581.98 . O O  1582.21 .23 1.35 .01 1574.00 

3097.0 1086.5 627.2 1383.3 283.0 154.8 368.8 81.5 21.4 1574.00 
.27 3.84 4.05 3.75 -116 . I25  . I 2 1  -000 1574 . O O  9946.33 

.007278 115. 123. 130. 0 23 0 . O O  125.23 10071.55 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L W  
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L W  
TIME VLOB VCH VROB W L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

S P E C I A L  CULVERT 

PAGE 19 

S C  CUNO CUNV ENTLC COFQ RDLEN R I S E  SPAN CULVLN CHRT SCL ELClill ELCHD 
3 .024 .90 2.63 . O O  5.00 -00 121.00 2 3 1575.82 1574.01 

CWART 2 - CORRUGATED METAL P I P E  CVLVBRT 
S C A M  3 - P I P E  PROJECTING FROM F I L L  

5130, EGIC- 1731.35..MAY BE TOO LARGE I F  INLET CONTROLS. 
5135, EWC-  1728.33 ..MAY BE TOO LARGE I F  OUTLET CONTROLS. 
1490 NH CARD USED 
' S E W  2.428 

S P E C I A L  CULVERT INLET CONTROL t WEIR FLOW, EG - 1587.36 

3302 W I N G :  CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.44 

S P E C I A L  CULVERT 

EGIC E W C  H4 W I R  QCULV VCH ACULV ELTRO WEIRLN 
1731.35 1728.33 5.15 2340. 746. 3.568 58.9 1584.12 309. 

C u l v e r t  622 I n l e t .  3-60" W's (SECTION 3 O F  S C  ROUTINE) 
P h o t o g r a m m e t r i c  x - s e c .  l o c a t e d  10'  U p s t r e a m .  ( N o  E l e v .  A d j u s t . )  

B a s e  C h a n n e l  E l e v a t i o n s  were l o w e r e d  t o  C u l v e r t  I n v e r t  EL 1575.82 
C u l v e r t  622 BT i n f o r m a t i o n  s u r v e y e d  b y  ALS. W e s t  top of c u r b .  
C u l v e r t  622 BT i n f o r m a t i o n  c o d e d  per f i g u r e  3.16 (HEC-2, S e p t  90) 
R i g h t  o v e r b a n k  is n o n  effective f l a w  a r e a :  H a r d  c o d e d  G R ' s  

f r o m  STA 10194.7 t o  STA 10308.4 0 EL 1587.6 
2.428 11.45 1587.25 .OO .OO 1587.36 .12 5.15 . O O  1575.82 

3097.0 1362.6 701.7 1032.7 578.4 196.7 400.6 84.3 22.0 1575.82 
.28 2.36 3.57 2.58 .I22 -125 .I24 . O O O  1575.80 9824.05 

.003497 121. 121. 121. 2 0 0 . O O  303.78 10127.83 

C W -  . lo0 CEHV- .300 
1490 NH CARD USED 
*SE(;NO 2.448 

3265 DIVIDED FLOW 

3280 CROSS SECTION 2.45 E X T W E D  .30 FEET 

C u l v e r t  622 U p s t r e a m :  e x p a n d e d  f l o w .  (SECTION 4 OP S C  ROUTINE) 
LEGEND WASH T r i b u t a r y  

2.448 8.80 1587.60 1582.56 . O O  1587.67 .07 .30 . O O  1580.70 
3097.0 1443.4 857.1 796.5 643.3 386.3 446.5 87.5 22.7 1581.40 

.30 2.24 2.22 1.78 .I13 .I25 .I20 .OOO 1578.80 9884.00 
.002311 105. 105. 110. 2 26 0 .OO 314.04 10256.50 

SECNO DEPTH CWSEL CRlWS WSELK EG HV HL OLOSS L-BANK E L W  
Q QLOB QCH QROB AID8 ACH AROB VOL TWA R-BANK ELEV 
T I H E  VLOB VCH VROB W L  XNCH XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID W S T  

1490 NH CARD USED 
'SECNO 2.494 

HEC-1 C o n c e n t r a t i o n  P o i n t  C622R: 24-hr s t o r m  c o n t r o l s .  
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START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Hap. 

CULVERT MI  : ASHBROOK WASH and BAYFIELD DRIVE 
Culvert M 7  Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

2.494 6.77 1587.97 1585.33 .OO 1588.34 .37 .58 .09 1583.00 
2618.0 316.0 2278.8 23.1 162.4 439.5 21.0 93.4 23.9 1584.00 

.31 1.95 5.19 1.10 .lo0 .045 .lo0 .OOO 1581.20 9933.53 
-002419 260. 246. 220. 2 14 0 .OO 127.63 10061.16 

CCHV= .300 C E W =  .500 
1490 NH CARD USED 
'SECNO 2.529 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Culvert M Outlet. 3-60" W ' s  (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.) 

2.529 6.84 1589.99 1589.99 .OO 1590.49 .50 .52 -07 1583.25 
2618.0 848.9 857.1 912.0 192.7 125.1 164.4 95.7 24.4 1583.15 

.32 4.41 6.85 5.55 .058 ,045 .048 .OOO 1583.15 9949.12 
-003412 195. 181. 170. 0 16 0 -00 94.69 10043.81 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFP WJLEN RISE SPAN CULVLN CHRT s n  ELCW BLCHD 
3 .024 .90 2.63 .OO 5.00 .OO 84.00 2 3 1584.98 1584.71 

CHART 2 - CORRUGATED METAI, PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM FILL 
5130, EGIC= 1696.91..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, E W C P  1680.41 ..HAY BE TOO LARGE IF OUTLET CONTROLS. 
1490 NH CARD USED 
+SECNO 2.545 

SPECIAL CULVERT INLET CONTROL + WEIR E m ,  EG = 1596.07 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.45 

SPECIAL CULVERT 

EGIC E W C  H4 WEIR QCULV VCH ACULV ELTRD WEIRIN 
1696.91 1680.41 5.58 1909. 726. 6.468 58.9 1592.50 147. 

Right bank is non effective flow area: Hard coded GR's 
from STA 10072.3 to 10248.3 @ EL 1600 

Culvert MI  Inlet. 3-60" W ' s  (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1584.98 

Culvert M7 BT information Surveyed by ALS. North top of curb. 
Culvert M BT information coded per figure 3.16 (HEC-2, Sept 90) 

2.545 10.70 1595.68 .OO .OO 1596.07 .39 5.58 .OO 1584.98 
2618.0 544 .O 976.3 1097.7 235.3 150.9 244.5 96.8 24.6 1584.98 

.32 2.31 6.47 4.49 .072 .045 .043 .OOO 1584.98 9915.83 
.001625 84. 84. 84. 2 0 0 -00 141.43 10057.26 

PLOW DISTRIBUTION FOR SECNOP 2.55 CWSEL= 1595.68 

STA- 9916. 9975. 9987. 9994. 10008. 10015. 10031. 10048. 10057. 
PER + 4.8 5.4 10.6 37.3 13.2 7.9 3.7 17.1 
AREA- 107.0 73.0 55.3 150.9 66.0 99.8 66.2 12.6 
','EL= 1.2 1.9 5.0 6.5 5.3 2.1 1.5 35.5 

DEPTH- 1.8 5.9 8.6 10.7 8.8 6.4 3.9 1.3 

CCHV= .100CEW- .300 
1490 NH CARD USED 
+SEC?iO 2.558 
3280 CROSS SECTION 2.56 EXTENDED -58 FEET 

Culvert M Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
2.558 8.98 1595.98 1591.90 .OO 1596.21 .23 -12 .02 1588.50 

2618.0 895.3 997.3 725.4 414.1 175.9 414.0 98.1 24.9 1588.40 
.33 2.16 5.67 1.75 .lo0 .045 .lo0 .OOO 1587.00 9897.04 

.001759 70. 71. 70. 2 14 0 .OO 242.36 10139.40 

1490 NH CARD USED 
*SECNO 2.670 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .23 
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1490 NH CARD USED 
*SECNO 2.785 
1 

170CT96 17:05:49 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELW 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELFV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAI, IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.92 

Left overbank is non effective f low area: Hard coded GR's 
from STA 9927.3 to 9946.4 P EL 1607.5 

2.785 7.24 1607.64 1606.68 .OO 1608.75 1.11 9.52 .13 1602.60 
2618.0 223.4 1555.8 838.8 72.0 147.6 221.9 113.5 29.0 1601.70 

.38 3.10 10.54 3.78 .lo0 .045 .I00 .OOO 1600.40 9926.69 
.009048 610. 607. 610. 4 8 0 .OO 124.13 10050.81 

1490 NH CARD USED 
*SECNO 2.807 

3301 HV CHANGED MORE THAN HVINS 

1490 NH CARD USED 
'SECNO 2.899 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KPATIO - .44 

1490 NH CARD USED 
+SECNO 3.008 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KPATIO - 1.76 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OMSS L-BANK ELFV 
Q QLOB QCH QROB ALOB ACH AROB VOL ?WA R-BANK ELW 
TIME VLOB VCH VROB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
'SECNO 3.121 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ARROW WASH Tributary 
3.121 7.01 1632.81 1632.81 .OO 1634.61 1.80 7.07 .27 1628.90 
2618.0 557.1 1919.5 141.4 141.7 155.4 46.3 130.3 33.7 1629.30 

.44 3.93 12.35 3.05 .I00 .045 .lo0 .OOO 1625.80 9938.41 
.015521 565. 598. 600. 0 11 0 .OO 105.09 10043.50 
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1490 NH CAIU) USED 
*SECNO 3.208 

HEC-1 Concentration Point C621: 24-hr storm controls 
3.208 4.92 1640.82 1640.71 .OO 1642.29 1.48 7.65 .03 1638.20 
2491.0 70.9 2417.1 2.9 27.8 244.5 2.1 133.1 34.5 1639.70 

.45 2.55 9.89 1.41 .lo0 .050 .I00 .OOO 1635.90 9958.77 
.020840 260. 456. 335. 2 19 0 .OO 95.53 10054.30 

1490 NH CARD USED 
'SECNO 3.241 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1490 NH CARD USED 
'SECNO 3.323 

3301 HV CHANGED MORE THAN WINS 

HEC-1 Concentration Point C613: 24-hr storm controls. 
3.323 5.07 1654.87 1653.51 .OO 1655.32 .44 7.30 .13 1654.50 

2160.0 .3 1034.5 1125.1 .5 176.5 233.4 137.8 36.1 1652.00 
.48 .67 5.86 4.82 .lo0 .081 .lo0 .OOO 1649.80 9984.05 

-019153 420. 430. 440. 4 19 0 -00 118.39 10102.44 

PAGE 24 

SECNO DEPTH CWSEL CRIWS WSELK EG W HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB M O B  ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
+SECNO 3.421 

3301 HV CHANGED MORE THAN HVINS 

1490 NH CARD USED 
+SECNO 3.487 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

HEC-1 Concentration Point 12608: 24-Hr storm controls. 
CULVERT 608: ASHBROOK WASH and HAWSTBAD DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
3.487 4.46 1671.06 1671.06 .OO 1672.56 1.50 6.03 .13 1668.00 
2154.0 62.0 1930.1 162.0 23.1 186.3 64.4 144.3 38.1 1668.60 

-50 2.68 10.36 2.52 .lo0 .045 -100 -000 1666.60 9959.30 
.015514 350. 352. 340. 0 8 0 -00 103.81 10063.12 

1490 NH CARD USED 
'SECNO 3.519 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLIKED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1678.50 ELREA- 1678.50 

Culvert 608 Outlet. 3-10'x 7' Box (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 24.4' Downstream. (No Elev. Adjust. 

3.519 5.75 1676.35 1676.35 .OO 1679.19 2.84 2.72 -67 1670.80 
2154.0 .O 2154.0 .O .O 159.3 .O 145.1 38.4 1670.60 

.51 .OO 13.52 .OO .OOO .045 .OOO -000 1670.60 9988.70 
-016817 170. 168. 170. 0 11 0 -00 28.40 10017.10 

1 
170CT96 17:05:49 PAGE 25 

SEClJO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK E L W  
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Q Q M B  QCH QROB ALOB ACH AROB VOL IWR R-BANK ELEV 
TIME VLOB VCH VROB XXL XNCH XNR WTN ELMIN SSTA 
SLOPE X M B L  XLCH XWBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

S C  CUNO CUNV W T L C  COFQ RDLW R I S E  SPAN CULVLN CHRT SCL E L M  ELCHD 
3 .013 .50 2.63 .OO 7.00 10.00 61.50 8 1 1673.19 1672.71 

CHART 8 - BOX CULVERT WITH E D R E D  WINGWWS:  NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS F W D  30 TO 75 DEGUES 

1490 NH CARD USED 
'SECNO 3.531 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG - 1682.23 

3301 HV CHANGED MORE T W  HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 5.03 

I SPECIAL CULVERT 

EGIC EGOC H4 W E I R  QCULV VCH ACULV ELTRD WEIRLN 
1682.85 1682.69 3.04 104. 2049. 3.832 210.0 1681.95 156. 

C u l v e r t  608 I n l e t .  3-lO'x7' B o x  (SECTION 3 O F  S C  ROUTINE) 
P h o t o g r a m m e t r i c  x - s e c .  l o c a t e d  10' U p s t r e a m .  (No  E l e v .  A d j u s t . )  

C u l v e r t  608 BT i n f o r m a t i o n  S u r v e y e d  b y  ALS. W e s t  t o p  of c u r b .  
3.531 10.39 1682.09 .OO .OO 1682.23 .14 3.04 .OO 1673.10 

2154.0 594.4 1217.4 342.2 606.2 317.7 362.8 146.1 38.7 1671.70 
.51 .98 3.83 .94 .lo0 .045 .I00 .OOO 1671.70 9811.45 

.a00665 62. 62. 62. 2 0 0 .OO 355.93 10167.38 

CCHV- . 1 0 0 C E H V =  .300 
1490 NH CARD USED 
'SECNO 3.544 

C u l v e r t  608 U p a t r e a m :  e x p a n d e d  fla*. (SECTION 4 OF S C  ROUTINE) 
3.544 8.54 1682.24 1676.88 .OO 1682.28 .04 .04 .01 1676.90 
2154.0 573.3 1495.8 84.8 686.6 826.5 93.4 148.6 39.2 1676.70 

.53 .84 1.81 .91 .lo0 .069 .I00 .OOO 1673.70 9768.56 
.000461 75. 71. 75. 2 17 0 .OO 308.86 10077.42 

1490 NH CARD USED 
' S E W 0  3.621 

3301 HV C W G E D  MORE THAN HVINS 

7185 MINIMUM S P E C I F I C  ENERGY 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALX)B ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XMBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 
START H y d r a u l i c a l l y  S i m i l a r  R e a c h  AS4 
S e e  E x h i b i t  1, M a n n i n g ' s  n V a l u e  H a p .  

3.621 4.98 1683.28 1683.28 .OO 1684.60 1.32 .56 .38 1681.90 
2154.0 19.0 2097.7 37.3 6.5 225.9 5.8 157.0 41.1 1681.90 

.54 2.94 9.29 6.45 .055 .045 .025 .OOO 1678.30 9946.03 
.019622 390. 403. 390. 0 14 0 .OO 96.53 10042.56 

1490 NH CARD USED 
+SECNO 3.701 

3.701 5.41 1690.21 1689.85 .OO 1691.24 1.04 6.61 .03 1687.90 
2154.0 87.7 2028.8 37.5 21.5 243.8 5.6 159.4 42.0 1688.10 

.55 4.08 8.32 6.65 .055 .045 .025 .OOO 1684.80 9973.85 
.012876 385. 422. 420. 4 5 0 .OO 94.20 10068.05 

1490 NH CARD USED 
'SECNO 3.764 

3265 DIVIDED FLOW 

F i l e :  e x - a s . o h 2  
A p p e n d i x  J 

EX C o n d  1 0 0 - y e a r  HEC-2 M o d e l  w/ a n d  w / o u t  GEPD Removed  
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FOUNTAIN HILLS A!JMP File: EX-AS. IH2 
Project No. 63 By: ccc 
Ex Cond/With Dam 
Extracted from the original Ftn Hills FDS modelw/ follcwing changes: 
(a) The discharge values are changed to reflect discharges 

for the existing condition with or without Dam 4. 
(b) Cross-sections above Dam 4 are removed. 

NOTES: 
(a) Sources of 100-yr discharge for the existing condition: 
(b) Runs are for the existing with or without Dam 4. 

ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

J2 NPROF IPLOT PRFJS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

SEUJO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ACOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB MIL XNCH XNR Wl'N ELMIN SSTA 
SWPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID m S T  

'PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .100CEHV= .300 
+SECNO 1.521 

HEC-1 Concentration Point C627: 244%- storm controls. 
START Similar Hydraulic Reach AS1 
See Exhibit 1, Manning's n Value Map. 
Section 1 of 3 for SLOPE-AREAMETHOD (Normal Depth Calculation) 
Left overbank i~ non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 R EL 1505 
1.521 4.45 1503.75 1503.15 1503.75 1505.04 1.29 . 00 .OO 1499.80 

3187.0 65.9 3087.1 34.0 17.0 334.4 9.6 .O .O 1499.50 
.OO 3.89 9.23 3.53 .080 .060 -080 -000 1499.30 9944.71 

-020082 0. 0. 0. 0 10 0 .OO 91.52 10036.23 

'SEW 1.523 
Section 2 of 3 for SLOPE-AREA HETHOD (Normal Depth Calculation) 
Left overbank is non effective flax area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 
1.523 4.45 1503.95 1503.35 .OO 1505.24 1.29 .20 .OO 1500.00 

3187.0 65.9 3087.1 34.0 17.0 334.5 9.6 .1 .O 1499.70 
.OO 3.89 9.23 3.53 .080 .060 .080 .OOO 1499.50 9944.71 

.020068 10. 10. 10. 0 11 0 .OO 91.52 10036.23 

'SECNO 1.525 
Section 3 of 3 for SLOPE-ARM METHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 
1.525 4.45 1504.15 1503.55 .OO 1505.44 1.29 .20 .OO 1500.20 

3187.0 65.9 3087.1 34.0 17.0 334.6 9.6 .2 .O 1499.90 
.OO 3.89 9.23 3.52 .080 .060 -080 .OOO 1499.70 9944.71 

.020051 10. 10. 10. 0 11 0 .OO 91.53 10036.24 

1490 NH CARD USED 
'SECNO 1.527 

Left overbank is non effective flax area: Hard coded GR's 
from STA 9804.9 to 9826.6 B EL 1505 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH VERDB RIVER. 
1 

170CT96 17:05:49 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ACOB ACH AROB VOL TWA R-BANK ELEV 
TIHB VLOB VCH VROB XNL XNCH XNR rn ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID EXDST 

File: ex-as.oh2 
Appendix J 

EX Cond 100-year HEC-2 Model w/ and w/out GEPD Removed 
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1490 NH CARD USED 
'SECNO 1.577 

3301 HV CHANGED MORE THAN HVINS 

1490 NH CRRD USED 
'SECNO 1.602 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .60 

1490 NH CARD USED 
'SECNO 1.636 

Channel has been filled. GR Data Surveyed By ALS. 
1.636 5.18 1515.78 1515.43 .OO 1516.54 .76 4.57 .05 1518.85 

3187.0 .O 1720.8 1466.2 .O 204.9 304.0 6.4 1.8 1512.85 
.02 .OO 8.40 4.82 .OOO -0 67 .080 .OOO 1510.60 10005.70 

.a22710 170. 180. 180. 3 11 0 .OO 186.51 10192.21 

1490 NH CARD USED 
'SECNO 1.686 

Channel has been filled. GR Data Surveyed By ALS. 
1 

170CT96 17:05:49 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL O M S S  L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL ZWA R-BANK ELEV 
TIME VLOB VCH VROB XHL XNCH XNR WTN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID m S T  

1490 NH CARD USED 
'SECNO 1.727 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .69 

HEC-1 Concentration Point C626: 24-Hr storm controls. 
1.727 4.16 1523.36 1522.90 .OO 1524.06 .70 3.41 -02 1520.60 

3180.0 2026.9 1133.8 19.3 376.0 131.8 6.0 12.3 3.9 1520.60 
.05 5.39 8.60 3.23 .080 .060 .080 .OOO 1519.20 9881.69 

.024779 200. 214. 220. 2 14 0 .OO 198.94 10080.62 

1490 NH CARD USED 
'SECNO 1.855 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.49 

1490 NH CARD USED 
'SECNO 1.980 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .63 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Manning's n Value Map. 

File: ex-as.oh2 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL O W S S  L-BANK ELEV 
Q QLOB QCH QROB AWB ACH AROB VOL TWA R-BANK ELEV 
TIME VUlB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH X M B R  ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
'SECNO 2.071 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.46 

1490 NH CARD USED 
'SECNO 2.095 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68 

HEC-1 Concentration Point C549: 24-Hr storm controls. 
BALBOA WASH Tributary 

2.095 5.14 1557.04 1555.57 .OO 1557.40 .36 2.39 .03 1554.10 
3095.0 126.8 1582.0 1386.2 41.6 306.7 302.9 40.9 12.6 1553.60 

.16 3.05 5.16 4.58 .I13 .I21 -120 .OOO 1551.90 9894.25 
.027069 120. 129. 140. 2 11 0 .OO 206.68 10100.92 

1490 NH CARD USED 
'SECNO 2.200 

HEC-1 Concentration Point C549R: 24-Hr storm controls. 
2.200 5.01 1564.91 1562.48 .OO 1565.02 -11 7.60 .03 1560.80 

2112.0 1158.0 860.4 93.6 447.5 313.3 49.7 50.0 15.3 1559.90 
.21 2.59 2.75 1.88 .I13 .I25 -120 .OOO 1559.90 9827.07 

.007031 570. 553. 490. 5 8 0 .OO 227.75 10054.82 

1490 NH CARD USED 
'SECNO 2.279 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .67 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL O W S S  L-BANK ELEV 
Q QLOB QCH QROB AUIB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
S W P E  X M B L  XLCH XLOBR ITRIAL IDC ICONT C O R M  TOPWID ENDST 

1490 NH CARD USED 

1490 NH CARD USED 
'SECNO 2.382 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .61 

HEC-1 Concentration Point C622: 24-Hr storm controls. 
CULVERT 622: ASHBROOK WASH and SAdlARO BOULEVARD 

Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
2.382 4.06 1575.26 1573.86 .OO 1575.48 .22 4.94 .03 1573.20 
2053.0 722.8 1078.3 251.9 201.1 273.6 76.7 65.1 19.8 1572.50 

.29 3.59 3.94 3.29 .I13 .I25 .I20 .OOO 1571.20 9878.25 

File: ex-as.oh2 
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CCHV- .300 CEHV- .500 
1490 NH CARD USED 
'SECNO 2.405 

3235 SLOPE TOO STEEP, EXCEEDS .10 

3301 HV W G E D  MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA A S S W D  NON-EFFECTIVE, ELLU- 1581.98 ELREA- 1581.98 

Culvert 622 Outlet. 3-60" W'J (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.) 
Base Channel Elevations were raised to Culvert Invert EL 1574.0 

2.405 7.01 1581.01 1581.01 .OO 1584.55 3.54 5.05 1.66 1574.00 
2053.0 .O 2053.0 .O .O 135.9 .O 66.1 20.1 1574.00 

.29 .OO 15.10 .OO .a00 .I25 .a00 .OOO 1574.00 9992.30 
.I20386 115. 123. 130. 0 14 0 .OO 19.40 10011.70 

PAGE 33 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELFV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB W L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID KNDST 

SPECIAL CULVERT 

SC CUNO OJNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL E L ,  ELCHD 
3 .024 .90 2.63 .OO 5.00 .OO 121.00 2 3 1575.82 1574.01 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM FILL 
5130, EGIC= 1645.66..MAY BE TOO LARGE IF INXT CONTROLS. 
5135, EGOC= 1645.32 ..MAY BE TOO LARGE IF CUTLET CONTROLS. 
1490 NH CARD USED 
'SECNO 2.428 

SPECIAL CULVERT INLET CONTROL + WEIR F W ,  EG - 1586.64 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KF!ATIO - 7.46 

SPECIAL CULVERT 

EGIC EGOC H4 Qh'EIR QCULV VCH ACULV ELTRD WEIRLN 
1645.66 1645.32 2.09 1358. 716. 2.696 58.9 1584.12 248. 

Culvert 622 Inlet. 3-60" CHP's (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1575.82 

Culvert 622 BT information surveyed by ALS. West top of curb. 
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90) 
Right overbank is non effective flow area: Hard coded OR'S 

from STA 10194.7 to STA 10308.4 R EL 1587.6 
2.428 10.77 1586.57 .OO .OO 1586.64 .07 2.09 .OO 1575.82 

2053.0 870.2 498.7 684.0 470.8 185.0 331.0 67.6 20.4 1575.82 
.31 1.85 2.70 2.07 .I23 .I25 .I24 .OOO 1575.80 9851.99 

.002165 121. 121. 121. 2 0 0 .OO 240.41 10092.39 

CCHV- .I00 CEHV- .300 
1490 NH CARD USED 
+SECNO 2.448 

Culvert 622 Upstream: expanded flcw. (SECTION 4 OF SC ROUTINE) 
LEGEND WASH Tributary 

2.448 8.00 1586.80 1582.07 .OO 1586.84 .04 .19 .OO 1580.70 
2053.0 962.8 586.9 503.3 562.2 346.0 341.8 70.3 21.0 1581.40 

.33 1.71 1.70 1.47 .I13 .I25 .I20 .OOO 1578.80 9887.17 
.a01564 105. 105. 110. 3 17 0 -00 233.01 10120.18 
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SECNO DEPTH CWSEL CRrWS WSELK EG HV HL OLOSS L-BANK E L W  
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME W B  VCH VROB )(NL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOER ITRIAL IDC ICQNT CORAR TOPWID ENDST 

1490 NH CARD USED 
'SECNO 2.494 

HEC-1 Concentration Point C622R: 24-hr storm controls. 
START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Hap. 

CULVERT M7 : ASHBROOK WASH and EAYFIELD DRIVE 
Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

2.494 5.87 1587.07 1584.32 - 0 0  1587.22 .15 .35 .03 1583.00 
1384.0 155.4 1220.3 8.3 127.4 370.5 12.5 75.3 22.0 1584.00 

.35 1.22 3.29 .66 .lo0 .045 -100 .OOO 1581.20 9936.27 
.001226 260. 246. 220. 2 18 0 -00 122.50 10058.77 

CCHV- .300CEHV= -500 
1490 NH CARD USED 
'SICNO 2.529 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AFSA ASSUMED NON-EFFECTIVE, ELLEA= 1589.94 ELREAS 1589.94 

Culvert M Outlet. 3-60" C24P.s (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-zec. located 12' Downstream. (No Elev. Adjust.) 

2.529 5.68 1588.83 1588.83 .OO 1591.61 2.78 .55 1.31 1583.25 
1384.0 .O 1384.0 .O .O 103.5 -0 76.6 22.3 1583.15 

.35 .OO 13.37 .OO -000 .045 .OOO .OOO 1583.15 9991.00 
-016740 195. 181. 170. 0 8 0 .OO 18.70 10009.70 

SPECIAL CULVERT 

SC GUN0 W ENTLC COFQ RDLW RISE SPAN CULVLN CHRT SCL E L W  ELCHLl 
3 .024 .90 2.63 .OO 5.00 .OO 84.00 2 3 1584.98 1584.71 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM FILL 
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
5130, EGIC- 1618.20..MAY BE TOO LARGE IF INLGT CONTROLS. 
5135, EMC- 1606.39 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
1490 NH CARD USED 
'SECNO 2.545 

SPECIAL CULVERT INLET CONTROL + WEIR FWW, EG = 1594.48 
1 

1 ~ 0 ~ ~ 9 6  i7:05:49 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OMSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELFJ 
TIME W B  VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SMPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.72 

SPECIAL CULVERT 

EGIC EWC H4 OWSIR QCULV VCH AaJLV ELTRD WEIRW 
1618.20 1606.39 2.87 736. 654. 5.065 58.9 1592.50 110. 

Right bank is non effective fla, area: Hard coded GR's 
from STA 10072.3 to 10248.3 @ EL 1600 

Culvert M7 Inlet. 3-60" C24P.s (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1584.98 

Culvert M BT information Surveyed by ALS. North top of curb. 
Culvert M BT information ccded pee figure 3.16 (HEC-2, Sept 90) 

2.545 9.27 1594.25 .OO .OO 1594.48 .23 2.87 .OO 1584.98 
1384.0 293.0 661.9 429.1 148.1 130.7 177.0 77.2 22.4 1584.98 

.36 1.98 5.06 2.42 .067 .045 .060 -000 1584.98 9945.91 
.001208 84. 84. 84. 2 0 0 .OO 106.34 10052.25 

PAGE 35 
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FLOW DlSTRIBUTION FOR SEW* 2.55 CWSEL- 1594.25 

STA- 9946. 9987. 9994. 10008. 10015. 10031. 10052. 
PER Q- 8.4 12.7 47.8 16.0 8.4 6.5 
AREA- 102.0 46.1 130.7 55.2 77.5 44.3 

'JEW 1.1 3.8 5.1 4.0 1.5 2.0 
DEPTH- 2.5 7.2 9.3 7.4 5.0 2.1 

CCIN- .100CEHV- .300 
1490 NH CARD USED 
*SECNO 2.558 

Culvert M7 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
2.558 7.45 1594.45 1590.72 .OO 1594.57 .13 .08 .01 1588.50 
1384.0 479.6 581.7 322.7 304.4 143.8 226.3 78.1 22.7 1588.40 

.37 1.58 4.05 1.43 ,100 .045 .lo0 .OOO 1587.00 9930.63 
-001173 70. 71. 70. 2 18 0 .OO 183.85 10114.47 

SECNO DEPTH CWSEL CRIWS WSXLK EG HV HL OLOSS L-BANK E L W  
Q QLOB QCH QROB MDB ACH AROB VOL TWA R-BANK E L W  
TIME V M B  VCH VROB XHL XNCH M R  WIN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
'SECNO 2.670 

3235 SLOPE TOO STEEP, EXCEEDS .10 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.670 3.75 1596.35 1596.35 .OO 1597.27 .93 2.28 .24 1595.00 
1384.0 181.2 1202.8 .O 28.9 152.0 .O 83.9 24.6 1599.00 

.39 6.28 7.92 .OO .lo0 .096 .a00 .OOO 1592.60 9938.72 
.I10893 575. 594. 610. 0 8 0 .OO 99.31 10038.03 

1490 NH CARD USED 
'SECNO 2.785 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.27 

Left overbank is non effective flov area: Hard coded GR's 
from STA 9927.3 to 9946.4 P EL 1607.5 

2.785 6.01 1606.41 1605.24 .OO 1607.01 -59 9.70 .03 1602.60 
1384.0 92.5 887.4 404.1 43.7 118.8 153.7 87.3 26.0 1601.70 

.42 2.12 7.47 2.63 .lo0 .045 .lo0 .OOO 1600.40 9949.45 
.a06076 610. 607. 610. 9 11 0 .OO 96.54 10045.99 

1490 NH CARD USED 
'SECNO 2.807 

2.807 5.21 1607.51 1605.80 .OO 1607.74 .23 .69 .04 1604.40 
1384.0 555.3 822.6 6.1 213.3 184.5 6.4 88.3 26.3 1606.00 

.43 2.60 4.46 .95 .lo0 .064 .lo0 .OOO 1602.30 9934.68 
.006070 115. 112. 120. 4 14 0 .OO 120.94 10055.63 

1490 NH CARD USED 
+SECNO 2.899 

3301 HV CHANGED MORE THAN WINS 

SECNO DEPTH CWSEL CRIWS WSHLK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID W S T  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .44 
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1490 NH CARD USED 
+SEC?JO 3.008 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OP ACCEPTABLE W O E ,  P A T I O  - 1.83 

1490 NH CARD USED 
+SECNO 3.121 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ARROW WASH Tributary 
3.121 5.51 1631.31 1631.31 .OO 1632.64 1.33 7.12 .23 1628.90 
1384.0 217.9 1132.9 33.1 73.4 111.6 15.3 98.0 30.1 1629.30 

.49 2.97 10.15 2.16 .lo0 .045 .I00 -000 1625.80 9948.17 
.016284 565. 598. 600. 0 11 0 .OO 84.74 10032.91 

1490 NH CARD USED 
+SEQIO 3.208 

HEC-1 Concentration Point C621: 24-hr storm controls 
3.208 3.60 1639.50 1639.37 -00 1640.41 .91 7.73 .04 1638.20 
1184.0 10.9 1173.1 .O 7.0 152.6 .O 99.7 30.8 1639.70 

.51 1.56 7.69 .OO -100 .046 .000 .OOO 1635.90 9969.35 
.019420 260. 456. 335. 2 14 0 .OO 79.36 10048.71 

S E W 0  DEPTH CWSEL CRIWS WSELK EG HV HL O M S S  L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL m R-BANK  EL^ 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
'SECNO 3.241 
7185 MINIMUM SPECIFIC WERGY 
3720 CRITICAL DEPTH ASSUMED 

3.241 3.52 1644.42 1644.42 -00 1645.65 
1184.0 39.8 1068.1 76.1 15.2 114.1 

.51 2.61 9.36 2.63 .lo0 .045 
.018919 175. 177. 175. 0 8 

1490 NH CARD USED 
'SECNO 3.323 

3301 HV CHANGED MORE THAN HVINS 

HEC-1 Concentration Point C613: 24-hr storm controls. 
3.323 3.70 1653.50 1652.53 .OO 1653.74 -24 7.98 .10 1654.50 
972.0 .O 475.9 496.1 .O 110.5 143.3 102.4 32.0 1652.00 

.54 .OO 4.31 3.46 -000 .080 .lo0 .OOO 1649.80 9988.50 
.017940 420. 430. 440. 4 19 0 .OO 111.86 10100.36 

1490 NH CARD USED 
* S E W 0  3.421 

3.421 2.91 1662.91 1662.56 .OO 1663.53 .62 9.68 -12 1662.40 
972.0 .3 836.0 135.7 .3 124.2 48.1 104.9 33.2 1661.00 

.57 .80 6.73 2.82 .lo0 .056 .lo0 .OOO 1660.00 9976.50 
.019785 510. 518. 505. 2 19 0 .OO 84.90 10061.40 

1490 NH CARD USED 
'SECNO 3.487 

3265 DIVIDED FLOW 

HEC-1 Concentration Point C608: 24-Hr storm controls. 
CULVERT 608: ASHBROOK WASH and H A W S T W  DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OP SC ROUTINE) 
3.487 2.89 1669.49 1669.46 -00 1670.57 1.07 6.90 .14 1668.00 
972.0 9.5 955.0 7.5 5.6 113.9 7.2 106.1 33.8 1668.60 

.58 1.69 8.38 1.04 .lo0 .045 .lo0 .OOO 1666.60 9965.78 
.019573 350. 352. 340. 2 5 0 .OO 75.57 10048.89 

File: ex-as.oh2 
Appendix J 

EX Cond 100-year HEC-2 Model w/ and w/out GEPD Removed 

PAGE 38 

Page 23 



170CT96 17:05:49 PAGE 39 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB W B  ACH AROB W L  TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR Wn-4 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CCHV- .300CEHV= .SO0 
1490 NH CARD USED 
*SECNO 3.519 

3301  HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC WERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1678.50 ELXSA- 1678.50 

Culvert 608 Outlet. 3-10'x 7 '  Box (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-aec. located 24.4 ' Downatream. (No Elev. Mjuat. 

3.519 3.44 1674.04 1674.04 . O O  1675.71 1 .67  3.33 .30 1670.80 
972.0 . O  972.0 - 0  . O  93.8 - 0  106.5 34.0 1670.60 

.58 .OO 10.37 .OO .OOO .045 -000  .OOO 1670.60 9988.70 
.020036 170.  168. 170. 0 11 0 . O O  28.40 10017.10 

SPECIAL CULVERT 

SC CUNO CUNV KNTLC COPQ PDLW RISE SPAN CULVLN CHRT SCL ELCHU HX3m 
3 .013 .50 2.63 . O O  7.00 10.00 61.50 8 1 1673.19 1672.71 

CHART 8 - BOX CULVERT WITH FLARED W I N a L S ;  NO INLET TOP E W E  BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 

1490 NH CARD USED 
'SECNO 3.531 

SPECIAL CULVERT OUTLET CONTROL 
EGIC = 1678.273 E W C  = 1678.780 PCWSE= 1674.042 E L T W  1681.950 

3301  HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 3.07 

SPECIAL CULVERT 

EGIC E W C  H4 WEIR QaJLV VCH ACULV BLTRD WEIRLN 
1678.27 1678.78 3.07 0. 972. 4.961 210.0 1681.95 0. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB XOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSLMED NON-EFFECTIVE, ELLEA- 1681.57 ELREA- 1681.51 

Culvert 608 Inlet. 3-lO'x7' Box (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 10 '  Upstream. (No Elev. Adjust.) 

Culvert 608 BT information Surveyed by ALS. Weat top of curb. 
3.531 6.70 1678.40 . O O  .OO 1678.78 - 3 8  3.07 . O O  1673.10 
972.0 . O  972.0 . O  . O  195.9 - 0  106.7 34.0 1671.70 

.59 . O O  4.96 .OO . O O O  .045 . a00  .OOO 1671.70 9980.80 
.002123 62. 62. 62. 2 0 0 . O O  33.00 10013.80 

C W -  -100CEHV- .300 
1490 NH CARD USED 
'SECNO 3.544 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44 

Culvert 608 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
3.544 5.17 1678.87 1675.79 . O O  1678.92 .05 .10 .03 1676.90 
972.0 87.7 858.6 25.7 152.4 465.7 32.8 107.4 34.3 1676.70 

.60 .58 1.84 .78 . l o 0  .069 . l o 0  . O O O  1673.70 9819.78 
.001028 75.  71. 75. 2 1 7  0 .OO 253.40 10073.18 

PAGE 40 
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1490 NH CARD USED 
*SECNO 3.621 

3301  W CHANGED MORE THAN W I N S  

7185 MINIMUM S P E C I F I C  ENERGY 
3720 CRITICAL DEPTH ASSUMED 

START H y d r a u l i c a l l y  S i m i l a r  R e a c h  AS4 
S e e  E x h i b i t  1, M a n n i n g ' s  n V a l u e  Map. 

3 .621  3.77 1682.07 1682.07 .OO 1682.93 .87 1.16 .25 1681.90 
972.0 . O  972.0 . O  .1 130.0 .1 111.0 35.8 1681.90 

.61 .04 7.47 .10 .055 .045 .025 -000 1678.30 9954.27 
.026545 390. 403. 390. 0 1 9  0 . O O  80.93 10035.20 

1490 NH CARD USED 
* S E W  3.701 

1 
170CT96 17:05:49 

SECNO DEPTH CUSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH A R B  VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR Vim ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.59 

1490 NH CARD USED 
*SECT40 3.764 

3.764 3.43 1693.13 1692.94 -00 1693.81 .68  4.13 .05 1691.80 
972.0 101.0 858.7 12.3 20.9 125.5 5.7 113.7 37.3 1692.70 

.65  4.84 6.84 2.14 -046 .045 .044 .OOO 1689.70 9962.80 
.014989 330. 333. 315. 3 1 9  0 -00  88.43 10051.23 

PAGE 4 1  

THIS RUN EXECUTED 170CT96 17:05:57 
tt*****tt****tt**t****~I+C~******+f** 

HSC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2: May 1991  
*t******,***+**+,**********+********* 

NOTE- ASTERISK ( + )  AT LEFT OF CROSS-SECTION MMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

E x  Cond/No Dam 

SUMMARY PRINTOUT TABLE 101  

SECTTO EGOC ELLC EGIC ELTRD QCULV QWEIR CLASS H4 DEPTH W E L  VCH EG 

PAGE 43 

E x  Cond/No Dam 

SUMMARY PRINTOUT TABLE 110 

S E W  CWSEL DIFXWS EG TOPWID QLOB QCH QROB PEREXC STENCL STCHL STCHR STENCR 

1.521 1504.47 . O O  1506.03 147.20 105.60 3977.18 51.22 . O O  .OO 9953.30 10031.70 -00  

F i l e :  e x - a s  .oh2 
A p p e n d i x  J 

EX Cond 100-year  HEC-2 M o d e l  w/ a n d  w / o u t  GEPD Removed P a g e  25 



SECNO CWSEL DIFKWS 

F i l e :  ex-as.oh2 

91.52 

146.92 
91.52 

146.53 
91.53 

146.20 
91.53 

135.79 
132.15 

129.53 
126.44 

189.38 
186.51 

213.71 
207.72 

201.18 
198.94 

198.40 
193.11 

196.03 
192.09 

194.54 
186.50 

226.63 
206.68 

265.06 
227.75 

216.47 
212.17 

210.96 
207.38 

TOPWID 

191.03 
187.11 

125.23 
19.40 

303.78 
240.41 

314.04 
233.01 

127.63 
122.50 

94.69 
18.70 

141.43 
106.34 

242.36 
183.85 

113.54 
99.31 

124.13 
96.54 

133.97 
120.94 

102.58 
94.05 

Cond 100 

65.92 

105.46 
65.93 

105.27 
65.95 

105.11 
65.97 

1612.97 
1213.46 

57.67 
35.96 

.oo 

.oo 

1567.77 
1115.20 

2690.80 
2026.94 

111.46 
64.01 

638.33 
423.90 

52.22 
29.52 

227.54 
126.80 

1739.93 
1157.95 

1129.41 
724.31 

55.02 
30.71 

Q M B  

1152.36 
722.79 

1086.46 
.oo 

1362.64 
870.22 

1443.39 
962.83 

316.04 
155.37 

848.91 
.oo 

544.00 
292.96 

895.29 
479.55 

451.95 
181.17 

223.43 
92.50 

1086.61 
555.32 

79.18 
18.49 

-year HEC- 

QROB 

409.50 
251.89 

1383.34 
.oo 

1032.65 
684.03 

796.46 
503.25 

23.15 
8.30 

912.03 
.oo 

1097.73 
429.13 

725.37 
322.70 

.oo 

.oo 

838.78 
404.06 

52.63 
6.12 

745.52 
385.64 

PERENC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

STXNCL 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
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STCHL STCHR STXNCR 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

A p p e n d i x  J 
.2 Model w/ a n d  w/out GBPD R e m o v e d  P a g e  26 



1 
170CT96 17:05:49 PAGE 45 

SECNO 

3.421 
3.421 

3.487 
3.487 

3.519 
3.519 

3.531 
3.531 

3.544 
3.544 

3.621 
3.621 

3.701 
3.701 

3.764 
3.764 

CWSEL 

1664.30 
1662.91 

1671.06 
1669.49 

1676.35 
1674.04 

1682.09 
1678.40 

1682.24 
1678.87 

1683.28 
1682.07 

1690.21 
1689.12 

1694.44 
1693.13 

DIFKWS 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

QROB 

394.91 
135.70 

161.98 
7.50 

.oo 

.oo 

342.24 
.oo 

84.84 
25.68 

37.26 
.O1 

37.51 
4.86 

171.46 
12.28 

STENCL 

.oo 

.oo 

.oo 

.oo 

.oo 
-00 

.oo 

.oo 

-00 
-00 

-00 
.oo 

.oo 

.oo 

-00 
.oo 

STCHL 

9977.80 
9977.80 

9973.30 
9973.30 

9988.70 
9988.70 

9980.80 
9980.80 

9950.20 
9950.20 

9955.40 
9955.40 

9990.00 
9990.00 

9978.80 
9978.80 

STCHR 

10028.90 
10028.90 

10019.60 
10019.60 

10017.10 
10017.10 

10013.80 
10013.80 

10057.30 
10057.30 

10034.20 
10034.20 

10062.70 
10062.70 

10035.20 
10035.20 

1 
170CT96 17:05:49 PAGE 46 

Ex Cond/No Dam 

SUMMARY PRINTOUT TABLE 150 

SECNO 

1.521 
1.521 

1.523 
1.523 

1.525 
1.525 

1.527 
1.527 

1.577 
1.577 

1.602 
1.602 

1.636 
1.636 

1.686 
1.686 

1.727 
1.727 

1.855 
1.855 

XLCH ELTRD 

-00 .oo 
.oo .oo 

10.00 .oo 
10.00 .oo 

10.00 .oo 
10.00 .oo 

10.00 .oo 
10.00 .oo 

259.40 .OO 
259.40 .OO 

136.10 .OO 
136.10 .OO 

180.10 .OO 
180.10 .OO 

262.60 .OO 
262.60 .OO 

213.90 -00 
213.90 .OO 

677.40 .OO 
677.40 .OO 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELUIN 

1499.30 
1499.30 

1499.50 
1499.50 

1499.70 
1499.70 

1499.90 
1499.90 

1503.20 
1503.20 

1506.90 
1506.90 

1510.60 
1510.60 

1512.11 
1512.11 

1519.20 
1519.20 

1527.40 
1527.40 

CRIWS 

1503.81 
1503.15 

1504.01 
1503.35 

1504.31 
1503.55 

1504.41 
1503.75 

1508.07 
1507.50 

1511.03 
1510.49 

1515.81 
1515.43 

1519.81 
1519.36 

1523.32 
1522.90 

1534.00 
1533.55 

STMCR 

-00 
-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
-00 

.oo 

.oo 

.oo 

.oo 

File: ex-as .oh2 
Appendix J 

EX Cond 100-year HEC-2 Mcdel w/ and w/out GEPD Removed Page 27 



SECNO XLCH ELTRD 

SECNO XLCH BLTRD 

File: ex-as.oh2 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

1580.82 
1580.82 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

1589.98 
1589.98 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
-00 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

1680.19 
1680.19 

EX 

1547.20 
1547.20 

1551.90 
1551.90 

1559.90 
1559.90 

1565.10 
1565.10 

1565.30 
1565.30 

ELMIN 

1571.20 
1571.20 

1574.00 
1574.00 

1575.80 
1575.80 

1578.80 
1578.80 

1581.20 
1581.20 

1583.15 
1583.15 

1584.98 
1584.98 

1587.00 
1587.00 

1592.60 
1592.60 

1600.40 
1600.40 

1602.30 
1602.30 

1609.60 
1609.60 

1617.80 
1617.80 

1625.80 
1625.80 

1635.90 
1635.90 

1640.90 
1640.90 

1649.80 
1649.80 

ELMIN 

1660.00 
1660.00 

1666.60 
1666.60 

1670.60 
1670.60 

1671.70 
1671.70 

Cond 100 

Q CWSEL 

3097.00 1576.22 
2053.00 1575.26 

3097.00 1581.98 
2053.00 1581.01 

3097.00 1581.25 
2053.00 1586.57 

3097.00 1587.60 
2053.00 1586.80 

2618.00 1587.97 
1384 .OO 1587.07 

2618.00 1589.99 
1384.00 1588.83 

2618.00 1595.68 
1384.00 1594.25 

2618.00 1595.98 
1384.00 1594.45 

2618.00 1598.42 
1384.00 1596.35 

2618.00 1607.64 
1384.00 1606.41 

2618.00 1609.29 
1384.00 1607.51 

2618.00 1613.87 
1384.00 1612.70 

2618.00 1623.29 
1384.00 1621.95 

2618.00 1632.81 
1384.00 1631.31 

2491.00 1640.82 
1184.00 1639.50 

2491.00 1646.17 
1184.00 1644.42 

2160.00 1654.87 
972.00 1653.50 

Q CWSEL 

Appendix 
-year HEC-2 Model w/ 

1552.83 
1552.43 

1556.02 
1555.57 

1562.93 
1562.48 

1567.72 
1567.27 

1568.48 
1568.00 

CRIWS 

1574.35 
1573.86 

1581.98 
1581.01 

.oo 

.oo 

1582.56 
1582.07 

1585.33 
1584.32 

1589.99 
1588.83 

.oo 

.oo 

1591.90 
1590.72 

1597.32 
1596.35 

1606.68 
1605.24 

1606.69 
1605.80 

1613.72 
1612.56 

1622.39 
1621.07 

1632.81 
1631.31 

1640.71 
1639.37 

1646.17 
1644.42 

1653.51 
1652.53 

CRIWS 

1663.83 
1662.56 

1671.06 
1669.46 

1676.35 
1674.04 

.oo 

.oo 

J 
and w/out 

1555.75 
1554.97 

1558.16 
1557.40 

1565.88 
1565.02 

1570.07 
1569.06 

1571.49 
1570.50 

EG 

1576.50 
1575.48 

1582.21 
1584.55 

1587.36 
1586.64 

1587.67 
1586.84 

1588.34 
1587.22 

1590.49 
1591.61 

1596.07 
1594.48 

1596.21 
1594.57 

1599.09 
1597.27 

1608.75 
1607.01 

1609.63 
1607.74 

1615.25 
1613.63 

1624.18 
1622.53 

1634.61 
1632.64 

1642.29 
1640.41 

1647.89 
1645.65 

1655.32 
1653.74 

EG 

1665.37 
1663.53 

1672.56 
1670.57 

1679.19 
1675.71 

1682.23 
1678.78 

GEPD Remov 

939.94 
803.20 

804.73 
651.28 

1013.39 
810.57 

851.12 
645.02 

977.73 
782.50 

PAGE 47 

AREA 

734.16 
551.30 

806.65 
135.93 

1175.68 
986.81 

1476.15 
1250.09 

622.90 
510.38 

482.26 
103.52 

630.77 
455.79 

1004.00 
674.48 

400.43 
180.82 

441.52 
316.25 

631.24 
404.32 

319.23 
204.44 

411.31 
266.21 

343.36 
200.35 

274.31 
159.54 

303.10 
158.31 

410.48 
253.80 

PAGE 48 

AREA 

296.88 
172.54 

273.82 
126.72 

159.31 
93.78 

1286.71 
195.91 

Page 28 
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Ex Cond/No Dam 

SUMXARY PRINTOUT TABLE 150 

SECNO !2 CWSEL DIFWSP DINTSX DIEKWS TOPWID XLCH 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

Pile: ex-as. oh2 
Appendix J 

EX Cond 100-year HEC-2 Model w/ and w/out GEPD Removed 
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PAGE 51 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

PAGE 52 

SlMMARY OF ERRORS AND SPECIAL NOTES 

WARNING SECNO= 1.577 PROFILE- 1 CONVFlANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOs 1.602 PROFILE- 1 CONVEYANCE CHANGE OUTSIDB ACCEPTABLE RANGE 
WARNING SECNO- 1.602 PROFILE- 2 CWVSYANCE CHANGE OUTSIDB ACCEPTABLE RANGE 

WARNING SECNO- 1.686 PROFILE- 1 CCWJEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 1.727 PROFILE- 2 CCWJEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 1.855 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

File: ex-as. oh2 
Appendix J 

EX Cond 100-year HEC-2 nodel w/ and w/out GEPD Removed Page 30 



WARNING SECNO= 1.855 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.980 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 1.980 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOP 2.071 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 2.071 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 2.095 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 2.279 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 2.382 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOl 2.382 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 2.405 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 2.405 PROFILE- 1 MINIMUM S P E C I F I C  ENERGY 
CAUTION SECNO= 2.405 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.405 PROFILE- 2 SLOPE TOO STEEP 
CAUTION SECNO- 2.405 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 2.428 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 2.428 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNOP 2.529 PROFILE- I CRITICAL DEPTH ASSUMED 
CAUTION SECNOP 2.529 PROFILE- 1 MINIHUH S P E C I F I C  ENERGY 
CAUTION SECNO= 2.529 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO.. 2.529 PROFILE= 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 2.545 PROFILE- 1 CENVXYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 2.545 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOP 2.670 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO= 2.670 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 2.670 PROFILE- 2 SLOPE TOO STEEP 
CAUTION SECNO- 2.670 PROFILE- 2 MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 2.785 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 2.785 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 2.899 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1 
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WARNING SECNO- PROFILE- CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECN- 
WARNING SECNO- 

PROFILE- 
PROFILE- 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO- 

PROFILE- 
PROFILE= 
PROFILE= 
PROFILE- 

CRITICAL DEPTH ASSUHIiD 
MINIMUM S P E C I F I C  ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNOP 
CAUTION SICNO= 
CAUTION SECNOP 
CAUTION SECNOP 

PROFILE- 
PROFILE= 
PROFILE= 
PROFILE- 

CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 
CAUTION SECNO= 

PROFILE- 
PROFILE- 

CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNOP 
CAUTION SECNO- 

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 

CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 
WARNING SECNO- 

PROFILE- 
PROFILE- 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOP PROFILE- CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 
CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 

CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM S P E C I F I C  ENERGY 

WARNING SECNO- 3.701 PROFILE- 2 CONVXYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
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HEC-2 WATER SURFACE PROFILES 

* Version 4.6.2; May 1991 
t 

* RUN DATE 170CT96 TIME 17:26:36 ' 
* t . C * t * * * + f t * + * * t t * . * * * + * t + t * t * * + t * + * t * * * * * *  

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

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2: May 1991 
..................................... 

ft*t+ttt*t*,ttttt*****t********t*t*~*** 

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

* 609 SECONC STREET, SUITE D 
DAVLS, CALIFORNIA 95616-4687 

(916) 756-1104 
t**l***tttl*****+*C********f**********t 

PAGE 1 

THIS RUN EXECUTED 170CT96 17:26:36 

FOUNTAIN HILLS ADMP File: N-AS.IH2 
Project No. 63 By: ccc 
Fu Cond/No Dam 
Extracted from Ftn Hills FDS model with changes as follows: 
(a) The discharge values are changed to reflect discharges 

with and without Dam 4. 
(b) Cross-sections above Dam 4 were removed. 

NOTES: 
(a) Sources of 100-yr discharge for the future condition: 

HECl Models -> FUND4-24.+ AND FUND4-6.* 
(b) Runs are for future condition with and without Dam 4. 

J1 ICHECK INQ NINV IDIR STRT METRIC WINS Q WSEL FQ 

0 2 0 0 0.02 0 0 0 1503.7 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

53 VARIABLE CODES FOR SUMHARY PRINTOUT 

150 101 110 

HEC-1 Concentration Point C627 : 24-hour storm controls 

Start Hydraulically Similar Reach AS1 
See Exhibit 1, Manning's n Value Hap. 

NC 0.080 0.080 0.060 0.1 0.3 

Section 1.521 is section 1 of 3 for Normal Depth Calculation 
ET 9.1 

HEC-1 Concentration Point C627: 24-Hr storm controls. 
START Similar Hydraulic Reach AS1 
See Exhibit 1, Manning's n Value Map. 

1 
170CT96 17:26:36 

9944.73 10036.23 

PAGE 2 

Section 1 of 3 for SLOPE-AREA METHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 

File: fu-as. oh2 
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Section 1.523 is section 2 of 3 for Normal Depth Calculation 

ET 9.1 
Section 2 of 3 for SLOPE-ARBA METHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 e EL 1505 
X1  1.523 1 9  9953.3 10031.7 10 10  10  
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

Section 1.525 is section 3 of 3 for Normal Depth Calculation 

ET 9.1 
Section 3 of 3 for SLOPE-AREAMETHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 
X1  1.525 19 9953.3 10031.7 10  1 0  10  
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

NH 3 .08 9953.3 .06  10031.7 .08 10042.9 
ET 9.1 

Left overbank is non effective flow area: Hard coded GR's 
from STA 9804.9 to 9826.6 8 EL 1505 

S T M  DISTANCE IN MILES ABOVE CONFLUENCE WITH VERDE RIVER. 
X 1  1.527 1 9  9953.3 10031.7 10  1 0  1 0  
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

AS 1.636 GR Data Surveyed by ALS 
Check Section # 1 
Ashbrook Wash: Section #4  - 1.636 River Miles 

NH 3 .08 10021.4 .06 10056.4 .08 10259.4 
ET 9.1 

Channel has been filled. GR Data Surveyed By ALS. 
X 1  1.636 12 9995.4 10056.4 170 180 180.1 
GR 1518.7 9899.4 1518.97 9905.4 1520.40 9921.4 1518.85 
GR 1510.6 10051.4 1512.85 10056.4 1514.15 10188.4 1518.85 
GR 1523.6 10239.4 1524.35 10259.4 

AS 1.686 GR Data Surveyed by ALS 
Check Section 1 2 
Ashbrook Wash: Section # 5 - 1.686 River Miles 

NH 3 .08 9990 .06 10037 .08 10286 
ET 9.1 

Chamel has been filled. GR Data Surveyed By AIS. 
X1 1.686 18  9990 10037 250 250 262.6 
GR 1523.4 9778 1523.54 9787 1523.16 9860 1518.61 
GR 1515.0 9997 1512.11 10003 1512.11 10008 1514.21 

HEC-1 Concentration Point C626 

QT 3 5886 5886 4117 

NH 3 .08 10036.3 .06 10076.3 .08 10136.4 

PAGE 3 
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9.1 
HEC-1 Concentration Point 

1.727 33 10036.3 
1525.4 9773.1 1526.8 
1527.6 9831.4 1527.6 
1521.0 9896.3 1520.1 
1520.9 9944.6 1521.3 
1521.2 10000.0 1521.7 
1520.4 10050.7 1519.2 
1524.0 10103.1 1524.4 

9881.69 10080.63 
C626: 24-Hr storm controls. 
10076.3 200 220 213.9 
9782.8 1528.1 9795.5 1528.2 9811.6 1528.2 9823.0 
9847.0 1527.5 9860.8 1526.4 9872.8 1521.1 9888.3 
9900.9 1520.6 9909.4 1520.9 9928.2 1519.3 9936.6 
9953.6 1520.7 9959.1 1521.3 9980.3 1521.3 9990.2 
10010.3 1520.9 10025.6 1519.7 10032.7 1520.6 10036.3 
10070.6 1520.6 10076.3 1525.9 10084.6 1525.9 10090.7 
10117.7 1524.2 10136.4 

1 
170CT96 17:26:36 PAGE 4 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Manning's n Value Map. 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Manning's n Value Map. 

X1 1.980 20 9980 10112.6 660 64 0 659.3 
GR 1552.8 9825.0 1552.6 9835.2 1554.2 9846.3 1553.9 9873.7 1553.7 9902.3 
GR 1548.2 9918.4 1543.8 9934.7 1543.4 9951.4 1543.0 9980.0 1540.4 9991.3 
GR 1540.4 10000.0 1540.9 10009.4 1540.9 10031.2 1541.8 10041.5 1542.2 10068.8 
GR 1542.5 10112.6 1547.3 10123.5 1550.0 10135.9 1550.2 10147.1 1548.6 10159.1 

BALBOA WASH Tributary 

HEC-1 Concentration Point C549 

3 ,113 9946.9 .I25 10000 .12 10156.6 
9.1 9894.22 10100.95 

HEC-1 Concentration Point C549: 24-Hr ztorm controls. 
BALBOA WASH Tributary 

2.095 17 9925.4 10000 120 14 0 128.7 
1563.1 9785.9 1562.5 9828.1 1559.3 9843.4 1558.2 9878.0 1556.2 9905.9 
1554.1 9925.4 1553.2 9946.9 1552.7 9967.5 1551.9 9990.9 1553.6 10000.0 
1553.6 10020.9 1553.5 10051.4 1552.2 10065.1 1555.0 10078.1 1556.9 10099.0 
1558.7 10124.6 1559.1 10156.6 

HEC-1 Concentration Point C549R 
1 
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NH 3 .I13 9955.4 .I25 10023.9 .12 10088.5 
ET 9.1 9827.06 10054.90 

HEC-1 Concentration Point C549R: 24-Hr storm controls. 
X1 2.200 12 9955.4 10023.9 570 490 552.7 
GR 1570.0 9815.8 1566.0 9822.2 1561.3 9843.3 1561.5 9862.7 1561.2 9899.8 
GR 1560.8 9955.4 1560.1 9974.9 1560.6 9994.7 1560.5 10000.0 1559.9 10023.9 
GR 1564.7 10042.4 1565.5 10088.5 

File: fu-as.oh2 
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HEC-1 Concentration Point C622 

ET 9.1 9878.25 10065.35 
HEC-1 Concentration Point C622: 21-Hr storm controls. 

CULVERT 622: ASHBROOK WASH and S W A R O  BOUL6VARD 
Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

X1 2.382 17 9955.7 10033.7 4 05 4 05 410.2 
GR 1587.5 9836.8 1584.1 9848.5 1583.7 9862.1 1572.2 9884.1 1572.8 9921.5 
GR 1573.1 9932.4 1571.9 9945.0 1573.2 9955.7 1571.5 9973.7 1571.3 9982.8 
GR 1571.7 10000.0 1571.2 10013.0 1571.6 10021.4 1572.5 10033.7 1572.7 10059.9 
GR 1577.2 10069.5 1582.8 10081.2 

Use NC Record to set Contraction and Expansion Coefficients for Culvert. 

9992.30 10011.71 

PAGE 6 

Culvert 622 Outlet. 3-60" W ' s  (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.) 
Base Channel Elevations were raised to Culvert Invert EL 1574.0 

X1 2.405 23 9992.3 10011.7 115 130 123.1 
X3 10 1581.98 1581.98 
GR 1590.3 9743.4 1588.7 9776.2 1586.8 9814.6 1586.1 9855.5 1585.0 9898.6 
GR 1584.0 9942.0 1574.9 9961.5 1574.4 9984.6 1574 9992.30 1574 10000.0 
GR 1574 10011.7 1574 10018.2 1574 10034.9 1575.4 10050.7 1583.7 10077.0 
GR 1584.1 10104.3 1585.5 10116.2 1585.1 10161.0 1585.0 10198.3 1585.0 10267.7 
GR 1585.0 10347.6 1585.0 10430.9 1592.2 10450.2 

3.024 0.9 2.63 0 5 0 121 

3 0.113 9951.1 0.125 10036.5 0.120 10339.6 

9.1 
Culvert 622 Inlet. 3-60" W ' s  (SECTION 3 OF SC ROUTINE) 

Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.) 
Base Chamel Elevations were lowered to Culvert Invert EL 1575.82 

Culvert 622 BT information surveyed by ALS. West top of curb. 
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90) 
Right overbank is non effective flow area: Hard coded GR's 

from STA 10194.7 to STA 10308.4 @ EL 1587.6 
2.428 32 9995 10012.2 121 121 121 

2 1580.82 1584.12 
10 
2 1584.75 9929 1584.3 10055 

-27 9684.3 1588.8 9704.9 1587.9 
9739.1 1589.1 9769.2 1588.2 
9842.7 1586.7 9885.4 1586.1 

9929 1584.75 9950 1584.73 
10050 1584.38 10055 1584.3 

10103.1 1586.9 10121.0 1586.7 
10179.4 1588.2 10194.7 1587.6 
10223.3 1587.6 10240.6 1587.6 
10276.8 1587.6 10308.4 1587.6 

1588.8 9684.3 1587.9 9704.9 1589.3 9720.8 1589.1 
1587.5 9815.4 1586.7 9842.7 1586.1 9885.4 1584.9 
1580.4 9951.1 1578.2 9974.5 1578.3 9994.3 1575.82 
1575.8 10004.3 1575.82 10012.2 1576.6 10024.8 1580.2 
1586.9 10103.1 1586.7 10121.0 1588.1 10138.5 1588.2 
1587.6 10209.6 1587.6 10223.3 1587.6 10240.6 1587.6 
1587.6 10308.4 1587.9 10339.6 

Return Contraction and Expansion coefficients to Normal 
1 
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3 .I13 9987 ,125 10037.3 .12 10256.5 
9.1 

Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
LEGQJD WASH Tributary 

2.448 21 9987 10037.3 105 110 104.6 
1588.2 9881.6 1584.5 9896.3 1580.2 9905.4 1580.5 
1579.7 10000.0 1579.3 10023.3 1581.4 10037.3 1581.5 
1580.7 10084.0 1582.0 10090.7 1585.8 10099.6 1586.9 

START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Map. 

LEGEND WASH Tributary 

HEC-1 Concentration Point C622R 

Culvert M7 Downstream fully expanded flow. Special Culvert Section # 1 

NH 3 .1 9973.9 .045 10050.6 .1 10236 
ET 9.1 

HEC-1 Concentration Point C622R: 24-hr storm controls. 
START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Map. 

CULVERT M7 : ASHEROOK WASH and BAYFIELD DRIVE 
Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

X1 2.494 19 9973.9 10050.6 260 220 245.9 
GR 1593.7 9831.1 1593.1 9860.6 1592.1 9894.6 1591.5 
GR 1583.1 9948.0 1583.0 9973.9 1582.7 9990.8 1582.4 
GR 1581.2 10039.0 1584.0 10050.6 1589.6 10065.5 1589.7 
GR 1590.5 10179.7 1591.0 10217.4 1589.8 10228.5 1589.0 

Use NC Record to set Contraction and Expansion Coefficients for Culvert. 

NC 0.3 0.5 
NH 3 0.100 9975.4 0.045 10029.2 0.100 10246 

Culvert M7 OUTLET Special Culvert Section # 2 

Culvert H7 Outlet. 3-60" CHP's (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.) 

XI 2.529 23 9991 10009.7 195 170 180.7 
X3 10 
GR 1599.3 9738.5 1599.3 9742.0 1599.7 9753.7 1599.8 
GR 1596.9 9878.6 1595.1 9919.4 1593.9 9939.3 1585.5 
GR 1583.1 9982.0 1583.25 9991.00 1583.4 10000.0 1583.15 
GR 1584.9 10029.2 1591.0 10046.7 1592.2 10061.9 1591.8 
GR 1590.8 10162.4 1591.0 10209.0 1591.2 10246.0 

9.1 
Right bank is non effective flow area: Hard coded GR's 

from STA 10072.3 to 10248.3 @ EL 1600 
Culvert M7 Inlet. 3-60" CHP's (SECTION 3 OF SC ROUTINE) 

Photogrammetric x-sec. located 12' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1584.98 

Culvert M7 BT information Surveyed by ALS. North top of curb. 
Culvert M7 BT information coded per figure 3.16 (HEC-2, Sept 90) 

.545 24 9993.7 10007.8 84 84 84 
2 1589.98 1592.5 

10 
2 1592.8 9960.5 1592.2 10039 

-20 9757.4 1601.3 9793.4 1601.3 
9849.3 1599.4 9882.7 1597.8 
9916.7 1595.6 9939.5 1594.8 
9960.50 1592.8 9971.5 1592.38 
10039 1592.2 10047.9 1593.0 

File: fu-as.oh2 
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Return Contraction and Expansion coef f ic ienrs  t o  Normal 

NC 0.1 0.3 

Culvert MI Upstream: expanded flow. (SECTION 4 OF SC ROUTING) 
X1 2.558 19 9989.8 10010.8 70 70 71.3 
GR 1597.4 9874.5 1596.1 9893.4 1594.9 9929.4 1589.1 
GR 1587.8 9960.3 1587.7 9967.7 1588.6 9970.9 1588.5 
GR 1587.0 10003.7 1588.4 10010.8 1588.3 10026.5 1589.1 
GR 1594.2 10081.5 1594.4 10112.2 1594.7 10126.6 1595.4 

3 .1 9968.9 .045 9992.6 .1 10066.9 
9.1 

Left overbank ia non e f f e c t i v e  flow area: Hard coded GR's 
from STA 9927.3 t o  9946.4 I? EL 1607.5 

2.785 21 9968.9 9992.6 610 610 607.2 
1615.1 9809.0 1614.0 9841.4 1613.1 9875.0 1612.6 
1610.5 9913.4 1607.5 9927.3 1607.5 9935.5 1607.5 
1604.9 9953.7 1602.6 9968.9 1601.6 9977.4 1600.4 
1601.8 10000.0 1602.1 10007.9 1603.9 10021.0 1605.3 
1614.9 10066.9 

PAGE 10 

NH 3 .I 9988.7 .045 10017.8 .1 10148.2 
ET 9.1 9948.20 10032.87 

ARROW WASH Tributary 
X1 3.121 24 9988.7 10017.8 565 600 598.0 
GR 1641.5 9787.2 1640.8 9824.7 1640.9 9830.1 1637.9 9837.6 1637.4 9868.2 

F i l e :  fu-as.oh2 
Appendix J 

N Cond 100-year HEC-2 Model w/ and w/outGEPD Removed 



ARROW WASH Tributary 

HEC-1 Concentration Point C621 

3 .1 9980 .045 10023.3 -1 10215.8 

3 3417 3417 1866 

9.1 
HEC-1 Concentration Point C621: 24-hr storm controls 

3.208 22 9980 10050.6 260 335 456.4 
1649.5 9756.0 1651.8 9776.8 1647.5 9794.4 1646.6 9801.3 1647.8 9814.7 
1647.5 9869.3 1646.9 9890.1 1645.9 9904.2 1644.9 9915.9 1644.5 9930.6 
1642.7 9943.5 1638.2 9980.0 1635.9 10000.0 1637.0 10023.3 1639.7 10050.6 
1646.4 10072.8 1647.3 10112.6 1647.8 10137.9 1648.1 10157.1 1648.6 10177.8 
1649.1 10195.3 1649.2 10215.8 

Concentration Point C613 

PAGE 11 

NH 3 .1 9994.8 .045 10014 .1 10196 
ET 9.1 

HEC-1 Concentration Point C613: 24-hr storm controls. 

HEC-1 Concentration Point C608 

QT 3 2950 2950 1642 

3 -1 9973.3 .045 10019.6 .1 10305.1 
9.1 

HEC-1 Concentration Point C608: 24-Hr storm controls. 
CULVERT 608: ASHBROOK W H  and M S T E A D  DRIVE 

Culvert 608 Downstream: expanded flaw. (SECTION 1 OF SC ROUTINE) 
3.487 38 9973.3 10019.6 350 340 351.5 
1683.7 9708.3 1682.9 9729.6 1682.8 9752.4 1680.6 
1679.7 9846.6 1678.4 9856.0 1677.3 9873.6 1677.2 
1675.0 9949.4 1670.5 9960.7 1668.0 9973.3 1667.2 
1666.6 10000.0 1666.7 10012.0 1668.6 10019.6 1669.8 
1670.4 10059.0 1671.5 10065.9 1676.5 10081.4 1677.2 
1676.8 10124.4 1678.8 10132.2 1680.3 10140.9 1681.0 
1681.6 10224.8 1682.0 10244.0 1682.9 10255.5 1682.1 
1683.4 10288.2 1683.5 10303.3 1683.5 10305.1 

Use NC Record to set Contraction and Expansion Coefficients for Culvert. 
1 

Appendix J 
N Cond 100-year HEC-2 Model w/ and w/outGEPD Removed File: fu-as . oh2 Page 7 



9.1 
Culvert 608 Outlet. 3-10'x 7 '  Box (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 24.4' Downstream. (No Elev. Adjust. 

3.519 30 9988.7 10017.1 170 170 168.3 
i n  

PAGE 12 

9.1 
Culvert 608 Inlet. 3-lO'x7' Box (SECTION 3 OF SC ROUTINE) 

Photogrammetric x-sec. located 10'  Upstream. (No Elev. Adjust.) 
Culvert 608 BT information Surveyed by ALS. West top of curb. 

3.531 2 1  9980.8 10013.8 61.5 61.5 61.5 
2 1680.19 1681.95 

10  

-11 9708.7 1690.0 9800 1684.76 
9900 1681.89 9950 1681.57 

10050 1682.36 10100 1682.86 
10200 1683.8 10300 1685.5 

1690.0 9708.7 1686.7 9747.3 1683.8 9786.3 1680.6 
1677.5 9920.2 1677.2 9952.6 1677.1 9974.2 1673.1 
1673.2 10000.0 1671.7 10013.8 1672.3 10022.9 1677.1 
1679.8 10071.4 1680.7 10123.5 1682.0 10161.6 1682.7 
1685.5 10300 

Return Contraction and Expansion coefficients to Normal 

0.1 0.3 

3 .1 9962.2 .045 10028.7 .1 10309.5 
9.1 

Culvert 608 Upatream: expanded flow. (SECTION 4 OF SC ROUTINB) 
X1 3.544 30 9950.2 10057.3 75  75  71.3 
GR 1691.5 9663.5 1686.9 9680.4 1686.0 9706.3 1684.4 
GR 1680.6 9792.6 1679.2 9806.3 1678.1 9851.1 1677.0 
GR 1677.6 9933.6 1676.9 9950.2 1673.8 9962.2 1674.0 
GR 1673.7 10013.1 1674.6 10028.7 1675.2 10047.5 1676.7 
GR 1682.7 10078.0 1683.3 10092.7 1683.0 10114.2 1684.9 
GR 1689.5 10185.7 1690.3 10216.9 1691.0 10240.9 1690.4 

1 
170CT96 17:26:36 

START Hydraulically Similar Reach AS4 
See Exhibit 1, Haming's n Value Hap. 

P W E  13 

.055 9955.4 .045 10034.2 -025  10161 
9.1 9955.39 10034.21 

START Hydraulically Similar Reach AS4 
See Exhibit 1, Manning's n Value Hap. 

28 9955.4 10034.2 390 390  403.4 
9676.9 1688.2 9688.9 1686.9 9712.0 1686.0 9717.7 1687.0 9723.9 
9739.3 1687.0 9758.2 1687.3 9796.4 1686.8 9824.6 1686.0 9865.2 
9883.7 1685.9 9907.3 1685.1 9933.7 1681.9 9955.4 1681.2 9977.5 
9988.6 1678.4 10000.0 1678.3 10006.7 1681.4 10019.6 1681.9 10034.2 

10047.5 1689.9 10063.4 1689.5 10072.5 1691.2 10082.2 1691.6 10106.4 
10121.9 1693.5 10147.6 1693.4 10161.0 

File: fu-a3. oh2 
Appendix J 

N Cond 100-year HEC-2 Hodel w/ and w/outGEPD Removed 
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
T I  VLOB VCH VROB XNL XNCH XNR WIT4 ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

*PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV= .I00 CEH'J= .300 
'SECNO 1.521 

3265 DIVIDED FLOW 

HEC-1 C o n c e n t r a t i o n  P o i n t  C627: 24-Hr s t o r m  c o n t r o l s .  
START S i m i l a r  H y d r a u l i c  R e a c h  AS1 
S e e  E x h i b i t  1, Harming's n V a l u e  Hap. 
S e c t i o n  1 o f  3 f o r  SLOPE-AREA HlSTHOD ( N o r m a l  D e p t h  C a l c u l a t i o n )  
L e f t  o v e r b a n k  is n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  coded GR's  

f r o m  STA 9804.9 t o  9826.6 @ EL 1505 
1.521 6.14 1505.44 1505.44 1503.70 1507.35 1.90 .OO .OO 1499.80 

5890.0 422.6 5384.4 83.0 128.1 467.3 18.8 -0 .O 1499.50 
.OO 3.30 11.52 4.40 .080 .060 .080 .OOO 1499.30 9802.09 

-020031 0. 0. 0. 0 11 4 .OO 201.32 10038.04 

*SECNO 1.523 

3265 DIVIDED FLOW 

S e c t i o n  2 o f  3 f o r  SLOPE-AM& WGTHOD ( N o r m a l  D e p t h  C a l c u l a t i o n )  
L e f t  o v e r b a n k  is n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  coded GR's 

f r o m  STA 9804.9 t o  9826.6 8 EL 1505 
1.523 6.22 1505.72 1505.66 .OO 1507.55 1.83 .20 .01 1500.00 

5890.0 450.5 5355.8 83.6 137.1 473.3 19.3 .I .O 1499.70 
-00 3.29 11.32 4.33 .080 .060 -080 .OOO 1499.50 9801.88 

.018996 10. 10. 10. 0 5 0 .OO 202.94 10038.12 

3265 DIVIDED FLOW 

S e c t i o n  3 o f  3 f o r  SLOPE-ARFA HlSTHOD ( N o r m a l  D e p t h  C a l c u l a t i o n )  
L e f t  o v e r b a n k  is  n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  coded GR's  

f r o m  STA 9804.9 t o  9826.6 @ EL 1505 
1.525 6.21 1505.91 1505.84 .OO 1507.74 1.83 .19 .OO 1500.20 

5890.0 449.5 5356.9 83.6 136.8 473.0 19.3 .3 .1 1499.90 
.OO 3.29 11.32 4.33 .080 .060 .080 .OOO 1499.70 9801.89 

.019033 10. 10. 10. 0 5 0 -00 202.88 10038.12 

SECNO DEPTH CWSEL CRIWS WSELK EG H'J HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB AU)B ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

1490 NH CARD USED 
+SECNO 1.527 

3265 DIVIDED FLOW 

L e f t  o v e r b a n k  is  n o n  e f f e c t i v e  f l o w  a r e a :  H a r d  c o d e d  GR's  
f r o m  STA 9804.9 t o  9826.6 @ EL 1505 

STREAM DISTANCE IN MILES ABOVE CUNFLUENCE WITH VERDE RIVER. 
1.527 6.19 1506.09 1506.05 .OO 1507.94 1.85 .19 .01 1500.40 

5890.0 441.6 5365.0 83.4 134.2 471.3 19.2 .4 .1 1500.10 
-00 3.29 11.38 4.35 .080 .060 -080 .OOO 1499.90 9801.95 

F i l e :  f u - a s . o h 2  
A p p e n d i x  J 

N Cond 1 0 0 - y e a r  HEC-2 M o d e l  w l  a n d  w/outGEPD Removed 
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1490 NH CARD USED 
*SECNO 1.577 

3301 HV CHANGED MOFS THAN WINS 

1490 NH CARD USED 
* S E W  1.602 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - -69 

1490 NH CARD USED 
'SECNO 1.636 
1 

l7OCT96 17:26:36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELFJ 
TIME m B  VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

Channel has been filled. GR Data Surveyed By ALS. 
1.636 6.50 1517.10 1516.47 .OO 1518.14 1.03 4.07 .06 1518.85 

5890.0 .O 2661.1 3228.9 .O 275.0 486.0 10.2 2.6 1512.85 
.02 .OO 9.68 6.64 .OOO .068 .080 .OOO 1510.60 10001.26 

.023616 170. 180. 180. 2 8 0 .OO 194.06 10195.32 

1490 NH CARD USED 
+SECNO 1.686 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.41 

Channel has been filled. GR Data Surveyed By ALS. 
1.686 9.38 1521.49 1520.49 .OO 1522.33 .84 4.17 .02 1516.21 

5890.0 2417.8 2857.4 614.8 475.3 307.8 144.9 15.1 3.9 1518.11 
.03 5.09 9.28 4.24 .080 .060 .080 .OOO 1512.11 9866.28 

.011940 250. 263. 250. 2 11 0 .OO 224.15 10090.43 

1490 Mi CARD USED 
'SECNO 1.727 

3265 DIVIDED FLOW 

3280 CROSS SECTION 1.73 EXTENDED -48 FEET 

HEC-1 Concentration Point C626: 24-Hr storm controls. 
1.727 5.48 1524.68 1523.98 .OO 1525.68 .99 3.30 .04 1520.60 

5886.0 3916.8 1892.6 76.6 583.1 184.7 28.8 19.2 5.0 1520.60 
.04 6.72 10.25 2.66 .080 .060 .080 .OOO 1519.20 9877.82 

.022421 200. 214. 220. 3 8 0 .OO 242.63 10136.40 

1490 NH CARD USED 
'SECNO 1.855 

1.855 8.50 1535.90 1534.71 .OO 1536.75 .85 11.06 .01 1532.20 
5886.0 219.1 2794.2 2872.8 59.3 303.8 535.4 32.6 8.5 1531.50 

.07 3.70 9.20 5.37 .080 .060 .a80 .OOO 1527.40 9958.74 
.012216 680. 677. 700. 4 14 0 .OO 207.04 10165.77 

I 

170CT96 17:26:36 

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

Appendix J 
File: fu-as.oh2 N Cond 100-year HEC-2 Model w/ and w/outGEPD Removed 
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Q QLOB QCH QROB AtOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 1.980 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = -69 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Manning's n Value Map. 

1.980 7.01 1547.41 1545.36 .OO 1547.96 .55 11.18 -03 1543.00 
5886.0 1063.8 4727.3 94.9 208.7 763.9 27.5 46.8 11.6 1542.50 

.10 5.10 6.19 3.45 .I13 .I23 .I20 .OOO 1540.40 9921.29 
.025563 660. 659. 640. 2 14 0 .OO 202.75 10124.04 

1490 NH CARD USED 
'SECNO 2.071 

3265 DIVIDED FLOW 

3280 CROSS SECTION 2.07 EXTENDED .37 FEET 

1490 NH CARD USED 
'SECNO 2.095 

HEC-1 Concentration Point C549: 24-Hr storm controls. 
BALBOA WASH Tributary 

2.095 6.95 1558.85 1556.75 .OO 1559.32 -47 2.33 -02 1554.10 
5802.0 471.2 2646.0 2684.8 124.8 442.1 510.2 62.2 14.8 1553.60 

.13 3.78 5.99 5.26 .I13 .I22 .I20 .OOO 1551.90 9857.57 
.022443 120. 129. 140. 2 11 0 .OO 279.00 10136.57 

1490 NH CARD USED 
'SECNO 2.200 
3280 CROSS SECTION 2.20 EXTENDED 1.22 FEET 

HEC-1 Concentration Point C549R: 24-Hr storm controls. 
2.200 6.82 1566.72 1563.50 .OO 1566.93 .21 7.58 .03 1560.80 
4597.0 2557.7 1672.0 367.3 685.7 437.0 156.5 76.8 18.2 1559.90 

.17 3.73 3.83 2.35 -113 .I25 .I20 .OOO 1559.90 9821.05 
.008761 570. 553. 490. 4 11 0 -00 267.45 10088.50 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALQB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID QJDST 

1490 NH CARD USED 
'SECNO 2.279 

2.279 5.86 1570.96 1568.27 -00 1571.23 .28 4.28 .02 1566.00 
4597.0 1716.8 2848.5 31.8 404.9 672.0 15.2 87.7 20.4 1567.00 

.20 4.24 4.24 2.09 .I13 -125 .I20 .OOO 1565.10 9835.06 
.013402 380. 416. 430. 3 14 0 .OO 221.42 10056.48 

1490 NH CARD USED 
'SECNO 2.304 

2.304 7.16 1572.46 1569.08 .OO 1572.68 -23 1.44 .01 1566.30 
4597.0 97.4 3818.6 681.0 39.3 974.5 205.3 91.2 21.1 1567.30 

.21 2.48 3.92 3.32 .I13 .I22 .I20 .OOO 1565.30 9851.93 
.009113 115. 134. 150. 2 14 0 .OO 215.30 10067.23 

1490 NH CARD USED 
*SECNO 2.382 

HEC-1 Concentration Point C622: 24-Hr storm controls. 
CULVERT 622: ASHBROOK WASH and SAGUARO BOULEVARD 

Culvert 622 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
2.382 6.16 1577.36 1574.95 .OO 1577.71 .36 4.99 .04 1573.20 
4552.0 1757.4 2156.5 638.1 367.9 437.3 147.8 101.4 23.0 1572.50 

.23 4.78 4.93 4.32 .I13 -125 -120 .OOO 1571.20 9874.23 
.017316 405. 410. 405. 2 11 0 .OO 195.60 10069.83 

File: fu-as.oh2 
Appendix J 

FU Cond 100-year HEC-2 Model w/ and w/outGEPD Removed 
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CCHV- .300 CEHV- .500 
1490 NH CARD USED 
*SEW0 2.405 
7185 MINIMLN SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Culvert 622 Outlet. 3-60" CHP's (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-see. located 28' Domstream. (No Elev. Adjust.) 
Base Channel Elevations were raised to Culvert Invert EL 1574.0 

2.405 8.17 1582.17 1582.17 .OO 1582.64 -47 1.93 .06 1574.00 
4552.0 1599.6 917.6 2034.8 291.7 158.5 380.2 103.9 23.5 1574.00 

.24 5.48 5.79 5.35 .I16 .I25 .I21 .OOO 1574.00 9945.92 
.a14414 115. 123. 130. 0 11 0 .OO 126.23 10072.15 

SECNO DEPTH W E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO W ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL EXHU BLCHD 
3 .024 .90 2.63 -00 5.00 .OO 121.00 2 3 1575.82 1574.01 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM FILL 
5130, EGIC- 1908.72..MAY BE TOa LARGE IF INLET CONTROLS. 
5135, EGOC- 1898.33 ..MAY BE TOO LARGE IF OUTLET COWTROLS. 
1490 NH CARD USED 
'SECNO 2.428 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG - 1588.08 

3265 DIVIDED FLOW 

3280 CROSS SECTION 2.43 EXTENDED .OO FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.64 

SPECIAL CULVERT 

EGIC EGOC H4 WEIR W L V  VCH ACULV BLTRD WEIRLN 
1908.72 1898.33 5.44 3737. 776. 4.581 58.9 1584.12 524. 

Culvert 622 Inlet. 3-60" W's (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.) 
Base Channel Elevatiow vere lowered to Culvert Invert EL 1575.82 

Culvert 622 BT information surveyed by ALS. West top of curb. 
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90) 
Right overbank is non effective fled area: Hard coded GR's 

from STA 10194.7 to STA 10308.4 @ EL 1587.6 
2.428 12.10 1587.90 .OO .OO 1588.08 .18 5.44 .OO 1575.82 

4552.0 2063.3 952.5 1536.3 700.1 207.9 518.9 107.0 24.3 1575.82 
.25 2.95 4.58 2.96 ,122 .I25 .I24 .OOO 1575.80 9704.89 

.005352 121. 121. 121. 2 0 0 .OO 499.64 10339.60 

CCHV- .lOOCEHV- .300 
1490 NH CARD USED 
'SECNO 2.448 
3280 CROSS SECTION 2.45EXTENDED 1.llFEET 

Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
LEGEND WASH Tributary 

2.448 9.61 1588.41 1583.16 .OO 1588.52 .ll .44 .O1 1580.70 
4552.0 2082.1 1207.4 1262.5 728.4 427.2 606.3 111.0 25.4 1581.40 

.26 2.86 2.83 2.08 .I13 .I25 .I20 .OOO 1578.80 9881.60 
.003278 105. 105. 110. 2 22 0 .OO 374.90 10256.50 

1 
170CT96 17:26:36 PAGE 20 

SECNO DEPTH CWSEL CRIWS WSELK EG WV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 
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1490 NH CARD USED 
*SECNO 2.494 

HEC-1 Concentration Point C622R: 24-hr storm controls. 
START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Map. 

CULVERT M7 : ASHBROOK WASH and BAYFIELD DRIVE 
Culvert M7 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

2.494 7.68 1588.88 1586.06 .OO 1589.40 .52 .75 .12 1583.00 
3648.0 468.7 3136.1 43.2 200.5 509.3 31.7 118.0 26.8 1584.00 

.27 2.34 6.16 1.36 .lo0 .045 .lo0 -000 1581.20 9930.64 
.002804 260. 246. 220. 2 8 0 .OO 132.94 10063.58 

CCHV- .300CEHV- .SO0 
1490 NH CARD USED 
*SECNO 2.529 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMBD 

Culvert M7 Outlet. 3-60" U4P.s (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Downstream. (No Elev. Adjust.) 

2.529 6.91 1590.06 1590.06 .OO 1591.01 .95 .74 -22 1583.25 
3648.0 1184.8 1192.3 1270.8 195.7 126.5 166.9 120.6 27.3 1583.15 

.28 6.05 9.43 7.61 .058 .045 .049 .OOO 1583.15 9948.94 
.006371 195. 181. 170. 0 18 0 -00 95.07 10044.01 

SPECIAL CULVERT 

SC CUNO CUMI ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCW ELCHD 
3 .024 .90 2.63 .OO 5.00 .OO 84.00 2 3 1584.98 1584.71 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM FILL 

5130, EGIC= 1799.77..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, EGOC= 1765.63 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
1490 NH CARD USED 
*SECNO 2.545 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1597.02 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.88 

SPECIAL CULVERT 

EGIC EGOC H4 I QCULV VCH ACULV ELTRU WEIRLN 
1799.77 1765.63 6.01 2879. 766. 7.132 58.9 1592.50 162. 

Right bank is non effective flm area: Hard coded GR's 
from STA 10072.3 to 10248.3 @ EL 1600 

Culvert M7 Inlet. 3-60" CMP's (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 12' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1584.98 

Culvert M7 BT information Surveyed by ALS. North top of curb. 
Culvert M7 BT information coded per figure 3.16 (HEC-2, Sept 90) 

2.545 11.49 1596.47 .OO .OO 1597.02 .55 6.01 -00 1584.98 
3648.0 732.7 1156.2 1759.0 300.1 162.1 284.7 121.8 27.5 1584.98 

.28 2.44 7.13 6.18 .075 .045 .035 .OOO 1584.98 9907.85 
.001797 84. 84. 84. 2 0 0 .OO 152.17 10060.02 

FLOW DISTRIBUTION FOR SECNO- 2.55 CUSEIp 1596.47 

STA= 9908. 9975. 9987. 9994. 10008. 10015. 10031. 10048. 10060. 
PER Q= 5.8 5.0 9.2 31.7 11.5 7.2 3.8 25.6 
AREA= 156.9 82.8 60.4 162.1 71.9 112.0 79.7 21.1 
VEL= 1.4 2.2 5.6 7.1 5.9 2.4 1.8 44.4 

DEPTH- 2.3 6.7 9.4 11.5 9.6 7.2 4.7 1.7 

CCHV= .lOOCEHV- .300 
1490 NH CARD USED 
*SECNO 2.558 
3280 CROSS SECTION 2.56 EXTENDED 1.49 FEET 

Culvert M7 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
2.558 9.89 1596.89 1592.72 .OO 1597.19 .30 .14 -03 1588.50 

3648.0 1246.8 1302.3 1098.9 505.9 195.0 530.7 123.4 27.9 1588.40 
.28 2.46 6.68 2.07 .lo0 .045 .lo0 .OOO 1587.00 9881.96 

.002128 70. 71. 70. 2 8 0 .OO 257.44 10139.40 

PAGE 21 

1490 NH CARD USED 
+SECNO 2.670 
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3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .29 

1490 NH CARD USED 
*SECNO 2.785 
1 

170CT96 17:26:36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL IWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR Wl'N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

3302 W I N G :  CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.56 

Left overbank is non effective flaw area: Hard coded OR'S 
from STA 9927.3 to 9946.4 8 EL 1607.5 

2.785 8.08 1608.48 1607.72 .OO 1609.92 1.44 9.37 .22 1602.60 
3648.0 375.3 2057.6 1215.1 109.3 167.6 271.8 143.1 32.5 1601.70 

.33 3.43 12.28 4.47 .lo0 .045 .lo0 .OOO 1600.40 9922.78 
.010359 610. 607. 610. 4 8 0 .OO 129.90 10052.68 

1490 NH CARD USED 
'SECNO 2.807 

3301 HV CHANGED MORE THAN WINS 

1490 NH CARD USED 
'SECNO 2.899 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .46 

1490 NH CARD USED 
*SECNO 3.008 
1 

170CT96 17:26:36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB AUJB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3302 WARNING: CONVGYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.65 

1490 NH CARD USED 
'SECNO 3.121 

3301 HV CHANGED MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ARROW WASH Tributary 
3.121 7.92 1633.72 1633.72 .OO 1635.88 2.16 7.33 .31 1628.90 

File: fu-as.oh2 
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1490 NH CARD USED 
*SECNO 3.208 

HEC-1 Concentration Point C621: 24-hr storm controls 
3.208 5.75 1641.65 1641.48 .OO 1643.37 1.72 7.44 

3417.0 144.0 3260.5 12.6 48.4 303.5 6.3 167.8 
.39 2.98 10.74 1.99 .I00 -051 .lo0 .OOO 

.019569 260. 456. 335. 2 19 0 .OO 

1490 NH CARD USED 
*SECNO 3.241 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMFD 

3.241 6.36 1647.26 1647.26 .OO 1648.99 1.73 2.72 
3417.0 307.5 2649.4 460.1 115.6 223.5 121.0 169.5 

.40 2.66 11.85 3.80 .lo0 .045 -100 .OOO 
.012386 175. 177. 175. 0 8 0 .OO 

S E W 0  DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

1490 NH CRRD USED 
'SECNO 3.323 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .64 

HEC-1 Concentration Point C613: 24-hr storm controls. 
3.323 5.62 1655.42 1654.17 .OO 1656.05 .63 6.95 
2971.0 4.0 1420.7 1546.3 3.1 202.8 269.6 174.1 

.42 1.32 7.00 5.74 .I00 .081 .I00 .OOO 
.022749 420. 430. 440. 3 18 0 -00 

1490 NH CARD USED 
'SECNO 3.421 

3301 HV CHANGED MORE THAN HVINS 

1490 NH CARD USED 
+SECNO 3.487 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

HEC-1 Concentration Point C608: 24-Hr storm controls. 
CULVERT 608: ASHBROOK WASH and HAKPSTEAD DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
3.487 5.21 1671.81 1671.81 .OO 1673.57 1.76 5.65 
2950.0 111.5 2528.8 309.7 34.5 221.3 99.0 182.1 

.44 3.23 11.42 3.13 .I00 -005 .lo0 .OOO 
.014987 350. 352. 340. 0 5 0 .OO 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
T I  VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

CCHV- .300CEHV;. S O 0  
1490 NH CARD USED 
+SECNO 3.519 

File: fu-as.oh2 

OLOSS L-BANK E L W  
TWA R-BANK ELEV 
EMIN SSTA 
TOPWID ENDST 

OLOSS L-BANK ELEV 
TWA R-BANK E L W  
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TOPWID ENDST 
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3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1678.50 ELREA- 1678.50 

Culvert 608 Outlet. 3-10'x 7' Box (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sac. located 24.4' Dawnstream. (No Elev. Adjust. 

3.519 7.06 1677.66 1677.66 .OO 1681.16 3.49 2.58 .87 1670.80 
2950.0 .O 2950.0 .O .O 196.7 .O 183.2 42.8 1670.60 

.45 .OO 15.00 .OO .OOO .045 .a00 .OOO 1670.60 9988.70 
.015632 170. 168. 170. 0 11 0 .OO 28.40 10017.10 

SPECIAL CULVERT 

SC CUNO CUNV WTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL BLCHU XLCHD 
3 .013 .50 2.63 .00 7.00 10.00 61.50 8 1 1673.19 1672.71 

CHART 8 - BOX CULVERT WITH F W D  WIN-; NO INLET TOP ECGE BEVEL 
SCALE 1 - WINOWALLS FLARED 30 TO 75 DEGREES 
1490 NH CARD USED 
*SECNO 3.531 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG - 1683.11 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 4.49 

SPECIAL CULVERT 

EGIC EGOC H4 WEIR QCULV VCH ACULV ELTRD WEIIUN 
1686.43 1684.91 1.96 706. 2214. 4.382 210.0 1681.95 285. 

Culvert 608 Inlet. 3-lO'x7' Box (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.) 

Culvert 608 BT information Surveyed by ALS. West top of curb. 
3.531 11.25 1682.95 .OO .OO 1683.11 .16 1.96 .OO 1673.10 
2950.0 887.9 1516.8 545.3 757.4 346.1 523.7 184.5 43.2 1671.70 

.45 1.17 4.38 1.04 .lo0 .a45 .I00 -000 1671.70 9798.78 
.a00775 62. 62. 62. 2 0 0 .OO 445.45 10244.23 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK E L W  
TIMB VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORRR TOPWID ENDST 

CCHV- .lo0 CEHV- .300 
1490 NH CARD USED 
'SECNO 3.544 

3265 DIVIDED FLOW 

Culvert 608 Upstream: expanded flaw. (SECTION 4 OF SC ROUTINE) 
3.544 9.42 1683.12 1677.50 .OO 1683.17 .05 .05 .01 1676.90 
2950.0 867.9 1960.4 121.7 853.3 921.1 114.4 187.4 43.8 1676.70 

.46 1.02 2.13 1.06 .lo0 .069 .lo0 .000 1673.70 9753.91 
.000552 75. 71. 75. 2 17 0 .OO 344.93 10116.05 

1490 NH CARD USED 
*SECNO 3.621 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

START Hydraulically Similar Reach AS4 
See Exhibit 1, Manning's n Value Map. 

3.621 5.65 1683.95 1683.95 .OO 1685.47 1.52 .64 .44 1681.90 
2950.0 51.2 2798.6 100.2 14.2 278.4 12.7 197.4 45.9 1681.90 

.4 8 3.60 10.05 7.90 .055 .045 ,025 .OOO 1678.30 9941.50 
.017389 390. 403. 390. 0 14 0 .OO 105.09 10046.59 

1490 NH CARD USED 
*SECNO 3.701 

File: fu-as.oh2 
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1490 NH CARD USED 
*SECNO 3.764 

3.764 5.48 1695.18 1694.80 .OO 1696.31 1.13 4.17 .03 1691.80 
2950.0 419.8 2198.1 332.1 64.4 241.4 50.9 203.0 47.7 1692.70 

FOUNTAIN HILLS ADMP File: N - A S .  IH2 
Project No. 63 By: ccc 
Fu Cond/With Dam 
Extracted from Ftn Hills FDS model with changes as follars: 
(a) The discharge values are changed to reflect discharges 

with and without Dam 4. 
(b) Cross-sections above Dam 4 were removed. 

NOTES: 
(a) Sources of 100-yr discharge for the future condition: 

HECl Models -> NM)4-24.+ AND W4-6.' 
(b) Runs are for future condition with and without Dam 4. 

ICHECK INQ NINV IDIR STRT METRIC ENINS Q WSEL FQ 

52 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

15 0 -1 0 0 0 -1 0 0 0 

SECNO DEPTH CWSEL GUMS WSELK EG W HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB XLOB ACH AROB VOL TWA R-BANK E L W  
TIME VLOB VCH VROB XNL XNCH M R  WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC IaXlT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

3265 DIVIDED FLOW 

HEC-l Concentration Point C627: 24-Hr storm contPols. 
START Similar Hydraulic Reach AS1 
See Exhibit 1, Manning's n Value Map. 
Section 1 of 3 for SLOPE-AREA METHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 
1.521 5.16 1504.46 1503.82 1503.70 1506.02 1.56 .OO .OO 1499.80 

4130.0 104.4 3974.5 51.0 27.2 389.7 13.1 .O .O 1499.50 
.OO 3.84 10.20 3.90 .080 .060 .080 .OOO 1499.30 9804.75 

.019985 0. 0. 0. 0 8 5 .OO 144.99 10036.99 

'SECNO 1.523 

3265 DIVIDED FLOW 

Section 2 of 3 for SLOPE-AREA METHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 @ EL 1505 
1.523 5.16 1504.66 1504.02 .OO 1506.22 1.56 -20 .OO 1500.00 

4130.0 104.4 3974.5 51.0 27.2 389.7 13.1 .1 .O 1499.70 
.OO 3.84 10.20 3.90 .080 .060 .080 .OOO 1499.50 9804.75 

.019987 10. 10. 10. 0 15 0 .OO 144.97 10036.99 

'SECNO 1.525 

3265 DIVIDED FLOW 

Section 3 of 3 for SLOPE-ARhA METHOD (Normal Depth Calculation) 
Left overbank is non effective flow area: Hard coded GR's 

from STA 9804.9 to 9826.6 P EL 1505 

File: fu-as.oh2 
Appndix J 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR Wl'N ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 1.527 

3265 DIVIDED FLOW 

L e f t  o v e r b a n k  is n o n  effective f l a r  a r e a :  H a r d  coded G R ' s  
f r o m  STA 9804.9 t o  9826.6 B EL 1505 

STREAM DISTANCE I N  MILES ABOVE CONFLUENCE WITH VERDE RIVER. 
1.527 5.15 1505.05 1504.42 .OO 1506.62 1.56 .20 .OO 1500.40 

4130.0 104.4 3974.6 51.0 27.2 389.7 13.1 .3 .1 1500.10 
.OO 3.84 10.20 3.90 .080 -060 .080 -000 1499.90 9804.75 

.a19994 10. 10. 10. 0 15 0 .OO 144.90 10036.99 

1490 NH CARD USED 
'SECNO 1.577 

3301 HV CHANGED MOF3 THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, K F S T I O  - 1.41 

1490 NH CARD USED 
'SECNO 1.602 

3301 HV CHANGED MORE THAN HVINS 

3302 W I N G :  CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .63 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL O M S S  L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
T I  VLOB VCH VROB XNL XNCH XNR WN ELHIN SSTA 
SLOPE X M B L  XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 1.636 

3301 HV CHANGED MORE THAN W I N S  

C h a n n e l  h a s  b e e n  f i l l e d .  GR D a t a  S u r v e y e d  B y  ALS. 
1.636 5.68 1516.28 1515.81 .OO 1517.13 .86 4.36 .05 1518.85 

4130.0 .O 2060.4 2069.6 .O 230.7 372.3 7.6 2.1 1512.85 
.02 .OO 8.93 5.56 .OOO .067 .080 .OOO 1510.60 10004.02 

.023232 170. 180. 180. 2 11 0 .OO 189.37 10193.39 

1490 NH CARD USED 
*SECNO 1.686 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.40 

C h a n n e l  h a s  b e e n  f i l l e d .  GR D a t a  S u r v e y e d  B y  ALS. 
1.686 8.46 1520.57 1519.81 .OO 1521.28 .71 4.13 .02 1516.21 

4130.0 1565.9 2214.1 350.0 364.4 265.1 99.8 11.5 3.3 1518.11 
.03 4.30 8.35 3.51 .080 .060 .080 .OOO 1512.11 9869.67 

A p p e n d i x  J 
F i l e :  f u - a s . o h 2  N C o n d  100-year HEC-2 M o d e l  w/ a n d  w / o u t G E P D  Removed  
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1490 NH CARD USED 
+SEUJO 1.727 

HEC-1 Concentration Point C626: 24-Hr storm controls. 
1.727 4.66 1523.86 1523.32 .OO 1524.67 .81 

4117.0 2683.9 1403.7 29.4 453.1 151.6 8.3 
.04 5.92 9.26 3.54 .080 .060 -080 

.023798 200. 214. 220. 2 11 0 

1490 NH CARD USED 
*SEUJO 1.855 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 

PAGE 31 

S E W  DEPTH CWSEL CRIWS WSELK EG HV 
Q QLOB QCH QROB AU)B ACH AROB 
TIXE VLOB VCH VROB XNL XNCH W R  
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
C O W  TOPWID ENDST 

1490 NH CARD USED 
*SECNO 1.980 

3302 W I N G :  CONVEYANCE CHANGE OUTSIDE 08 ACCEPTABLE RANGE, KRATIO = 

START Hydraulically Similar Reach AS2 
See Exhibit 1, Manning's n Value Map. 

1.980 5.93 1546.33 1544.70 .OO 1546.78 .44 
4117.0 636.1 3431.5 49.3 147.2 620.0 16.7 

.ll 4.32 5.53 2.96 -113 .I23 .I20 
.a26921 660. 659. 640. 3 11 0 

1490 NH CARD USED 
'SEW 2.071 

3302 W I N G :  CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 

1490 NH CARD USED 
*SECNO 2.095 

HEC-1 Concentration Point C549: 24-Hr storm controls. 
BALBOA WASH Tributary 

2.095 5.83 1557.73 1555.99 .OO 1558.13 .40 
4013.0 222.9 1962.1 1828.0 66.4 358.2 375.8 

.14 3.36 5.48 4.86 .I13 .I22 -120 
.024876 120. 129. 140. 2 8 0 

1490 NH CARD USED 
*SECNO 2.200 
3280 CROSS SECTION 2.20 EXTENDED .02 FEET 

HEC-1 Concentration Point C549R: 24-Hr storm controls. 
2.200 5.62 1565.52 1562.76 .OO 1565.65 .13 
2760.0 1531.4 1082.2 146.4 525.7 354.6 78.8 

.20 2.91 3.05 1.86 .ll3 .I25 .I20 
.007364 570. 553. 490. 5 8 0 

17OCT96 17:26:36 PAGE 32 

SSCNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID EWDST 

1490 NH CARD USED 

Pile: fu-as.oh2 
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1490 NH CARD USED 
'SECNO 2.304 

2.304 5.70 1571.00 1568.32 . O O  1571.15 -15 1.44 . O l  1566.30 
2760.0 45.5 2355.4 359.0 22.8 745.3 139.9 70.1 19.0 1567.30 

.24 1.99 3.16 2.57 .I13 .I22 . I20  . O O O  1565.30 9854.96 
.008475 115. 134. 150. 1 19 0 . O O  209.69 10064.65 

1490 NH CARD USED 
'SECNO 2.382 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .65 

HEC-1 Concentration Point C622: 24-Hr storm controls. 
CULVERT 622: ASHBROOK K h S H  and SAGUARO BOULEVARD 

Culvert 622 Domcrtream: expanded flaw. (SECTION 1 OF SC ROUTINE) 
2.382 4.68 1575.88 1574.17 .OO 1576.14 -25 4.96 .03 1573.20 

2697.0 987.7 1360.5 348.7 250.1 322.5 97.0 77.5 20.9 1572.50 
.27 3.95 4.22 3.60 .I13 .I25 .I20 . O O O  1571.20 9877.05 

.019014 405. 410. 405. 2 11 0 . O O  189.65 10066.70 

CCHV- -300 CEHV- .500 
1490 NH CARD USED 
*SECNO 2.405 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Culvert 622 Outlet. 3-60" MP's (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 28' Downstream. (No Elev. Adjust.) 
Base Channel Elevatio~ were raised to Culvert Invert EL 1574.0 

2.405 8.15 1582.15 1582.15 .OO 1582.32 .17 1.08 .03 1574.00 
2697.0 947.6 543.9 1205.5 290.9 158.2 379.2 79.6 21.3 1574.00 

.28 3.26 3.44 3.18 -116 .I25 . I 2 1  ,000 1574.00 9945.96 
.005098 115. 123. 130. 0 17  0 . O O  126.14 10072.10 

PAGE 33 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VZOB VCH VROB W L  XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I M N T  CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLW RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
3 .024 .90 2.63 -00 5.00 .OO 121.00 2 3 1575.82 1574.01 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM PILL 
5130, EGIC- 1694.41..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, EGOC- 1693.14 ..MAY BE TM) LARGE IF OUTLET CONTROLS. 
1490 NH CARD USED 
*SECNO 2.428 

SPECIAL CULVERT INLET CONTROL t WEIR FLCW, EG - 1587.12 
SPECIAL CULVERT 

EGIC E W C  H 4  WEIR QCULV VCH ACULV ELTRD WF.1RK.N 
1694.41 1693.14 4.80 1970. 736. 3.250 58.9 1584.12 298. 

Culvert 622 Inlet. 3-60" MP's (SECTION 3 OF SC ROUTINE) 
Photogranmetric x-sec. located 10'  Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1575.82 

Culvert 622 BT information aurveyed by ALS. West top of curb. 
Culvert 622 BT information coded per figure 3.16 (HEC-2, Sept 90) 
Right overbank is non effective flow area: Hard coded GR's 

from STA 10194.7 to STA 10308.1 @ EL 1587.6 
2.428 11.22 1587.02 .OO . O O  1587.12 .10 4.80 . O O  1575.82 

2697.0 1172.6 626.5 897.9 540.6 192.8 374.7 82.2 21.9 1575.82 
.29 2.17 3.25 2.40 .I23 .I25 .I24 . O O O  1575.80 9831.78 

.002980 121. 121. 121. 2 0 0 . O O  293.22 10125.00 

CCHV- .lOOCEHV- .300 
1490 NH CARD USED 

File: fu-as. oh2 
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3265 DIVIDED FLOW 

3280 CROSS SECTION 2.45 EXTENDED .02 FEET 

Culvert 622 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
LEGEND WASH Tributary 

2.448 8.52 1587.32 1582.40 .OO 1587.38 -06 -26 -00 1580.70 
2697.0 1261.6 755.6 679.8 615.2 372.5 404.4 85.3 22.6 1581.40 

.31 2.05 2.03 1.68 . l l 3  . I25  .I20 . O O O  1578.80 9885.08 
.002028 105. 105. 110. 2 17  0 .OO 299.13 10256.50 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

1490 NH CARD USED 
*SECNO 2.494 

HEC-1 Concentration Point C622R: 24-hr storm controls. 
START Hydraulically Similar Reach AS3 
See Exhibit 1, Manning's n Value Hap. 

CULVERT MI : ASHBROOK WASH and BAYFIELD DRIVE 
Culvert M 7  Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

2.494 6.45 1587.65 1584.75 . O O  1587.87 .22 .44 .05 1583.00 
1877.0 220.8 1641.5 14.7 149.9 415.4 17.8 90.9 23.8 1584.00 

.32 1.47 3.95 .83 .I00 .045 .I00 .OOO 1581.20 9934.53 
.001515 260. 246. 220. 2 18  0 .OO 125.80 10060.32 

CCHV* .300 CEHV- .500 
1490 NH CARD USED 
'SECNO 2.529 
7185 MINIENM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Culvert M Outlet. 3-60" W ' s  (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 12'  Downstream. (No Elev. Adjust.) 

2.529 6.90 1590.05 1590.05 .OO 1590.30 -25 .29 .02 1583.25 
1877.0 609.5 613.6 653.9 195.2 126.3 166.5 93.1 24.3 1583.15 

.34 3.12 4.86 3.93 .058 .045 .049 . O O O  1583.15 9948.97 
.001698 195. 181. 170. 0 19  0 . O O  95.01 10043.98 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL SLCBU ELCHD 
3 .024 .90 2.63 .OO 5.00 .OO 84.00 2 3 1584.98 1584.71 

CHART 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FROM FILL 

5130, EGICI 1643.82..MAY BE TOO LARGE IF INLET CONTROLS. 
5135, EGOC- 1636.53 ..MAY BE TOO LARGE IF OUTLET CONTROLS. 
1490 NH CARD USED 
'SECNO 2.545 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1595.17 
SPECIAL CULVERT 

EGIC EGOC H4 QWSIR QCULV VCH ACULV ELTRD WEIRLN 
1643.82 1636.53 4.87 1175. 686. 5.844 58.9 1592.50 127. 

Right bank is non effective flow area: Hard coded OR'S 
from STA 10072.3 to 10248.3 8 EL 1600 

Culvert M 7  Inlet. 3-60" W ' s  (SECTION 3 OF SC ROUTINE) 
1 

170CT96 17:26:36 

Photogrammetric x-sec. located 12' Upstream. (No Elev. Adjust.) 
Base Channel Elevations were lowered to Culvert Invert EL 1584.98 

Culvert M 7  BT information Surveyed by ALS. North top of curb. 
Culvert M7 BT information coded per figure 3.16 (HEC-2, Sept 90) 

2.545 9.89 1594.87 .OO -00 1595.17 -30 4.87 . O O  1584.98 
1877.0 398.3 814.9 663.8 180.1 139.5 205.3 94.1 24.5 1584.98 

.34 2.21 5.84 3.23 .069 .045 .053 . O O O  1584.98 9937.48 
.001475 84. 84. 84. 2 0 0 . O O  116.94 10054.42 

FLOW DISTRIBUTION FOR SECNO= 2.55 CWSELP 1594 -87 

File: fu-as.oh2 
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STA- 9937. 9975. 9987. 9994. 10008. 10015. 10031. 10048. 10054. 
PER Q- 3.7 5.6 11.9 43.4 15.0 8.4 3.4 8.6 
AREA- 67.1 62.9 50.1 139.5 59.9 87.1 52.2 6.1 
VEL= 1.0 1.7 4.5 5.8 4.7 1.8 1.2 26.6 

DEPTH- 1.8 5.1 7.8 9.9 8.0 5.6 3.1 .9 

CCHV= .100CEHV- .300 
1490 NH CARD USED 
*SECNO 2.558 

Culvert M7 Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
2.558 8.12 1595.12 1591.23 .OO 1595.29 .17 -10 .O1 1588.50 
1877.0 647.6 758.7 470.7 345.2 157.8 303.7 95.2 24.7 1588.40 

-35 1.88 4.81 1.55 .lo0 .045 .lo0 .OOO 1587.00 9922.93 
.001462 70. 71. 70. 2 18 0 .OO 211.27 10134.20 

1490 NH CARD USED 
*SECNO 2.670 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .16 

1490 NH CARD USED 
'SEW 2.785 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KPATIO - 2.69 

Left overbank is non effective flow area: Hard coded GR's 

from STA 9927.3 to 9946.4 @ EL 1607.5 
2.785 6.53 1606.93 1605.90 .OO 1607.75 -81 9.72 .02 1602.60 
1877.0 141.1 1163.0 572.8 54.2 131.0 181.9 107.0 28.3 1601.70 

.40 2.61 8.88 3.15 .lo0 .045 .lo0 .OOO 1600.40 9947.99 
.007522 610. 607. 610. 5 8 0 .OO 100.26 10048.25 

1490 NH CARD USED 
fSECNO 2.807 

3301 HV CHANGED M O W  THAN WVINS 

1490 NH CARD USED 
'SECNO 2.899 

3301 HV CHANGED MORE THAN WINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .44 

1490 NH CARD USED 
'SECNO 3.008 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KPATIO - 1.82 

1490 NH CARD USED 
+SECNO 3.121 

3301 HV CHANGED MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 

File: fu-as. oh2 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK BLEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 
ARROW WASH Tributary 

3.121 6.16 1631.96 1631.96 .OO 1633.51 1.55 7.10 - 2 5  1628.90 
1877.0 347.3 1460.6 69.1 101.0 130.5 26.7 120.2 32.7 1629.30 

.47 3.44 11.20 2.59 . lo0  .045 . l o 0  .OOO 1625.80 9943.96 
.016087 565. 598. 600. 0 11 0 .OO 93.69 10037.65 

1490 NH CARD USED 
*SECNO 3.208 

HEC-1 Concentration Point C621: 24-hr storm controls 
3.208 4.32 1640.22 1640.13 .OO 1641.47 1.24 7.93 -03  1638.20 

1866.0 35.9 1829.8 4 16.6 202.6 .5 122.4 33.5 1639.70 
-48  2.16 9.03 .86  . l o0  -048  -100 -000 1635.90 9963.58 

.020927 260. 456. 335. 2 1 9  0 - 0 0  88.76 10052.34 

1490 NH CARD USED 
+ S E W  3.241 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.241 4.41 1645.31 1645.31 .OO 1646.93 1.61 3.43 .ll 1641.40 
1866.0 77.7 1618.0 170.3 25.7 148.7 51.6 123.4 33.8 1641.90 

.48 3.03 10.88 3.30 . I00 -045  -100 .OOO 1640.90 9985.19 
.017949 175.  177.  175. 0 8 0 -00  79.84 10065.03 

1490 NH CARD USED 
+SECNO 3.323 

3301  HV CHANGED MORE THAN WINS 

HEC-1 Concentration Point C613: 24-hr storm controls. 
3.323 4.60 1654.40 1653.12 . O O  1654.74 .34 7.69 .13 1654.50 

1639.0 . O  786.5 852.5 . O  153.4 201.8 126.2 34.8 1652.00 
. 5 1  . O O  5.13 4.22 . O O O  .081 . l o 0  .OOO 1649.80 9986.97 

.017573 420. 430. 440. 6 1 9  0 -00  114.74 10101.72 

1490 NH CARD USED 
*SECNO 3.421 

1 
170CT96 17:26:36 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE THAN HVINS 

1490 NH CARD USED 
*SECT40 3.487 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

HEC-1 Concentration Point C608: 24-Hr storm controls. 
CULVERT 608: ASHBROOK WASH and IIANPSTW DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
3.487 3.91 1670.51 1670.51 -00 1671.81 1.30 6.25 -12  1668.00 

1642.0 34.1 1526.0 81.9 15.9 161.0 41.6 131.6 36.7 1668.60 
.54 2.15 9.48 1.97 . lo0  .045 . l o 0  . O O O  1666.60 9960.68 

.015774 350. 352. 340. 0 8 0 . O O  99.01 10059.69 

CCHV- .300CEHV= .SO0 
1490 NH CARD USED 
+SECNO 3.519 

3301  HV CHANGED MORE THAN WINS 

File: fu-as.oh2 
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7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIYB, ELLEA- 1678.50 ELREA- 1678.50 

Culvert 608 Outlet. 3-10'x 7' Box (SECTION 2 OF SC ROUTINE) 
Photogrammetric x-sec. located 24.4' Downstream. (No Elev. Adjust. 

3.519 4.82 1675.42 1675.42 .OO 1677.79 2.37 2.82 .53 1670.80 
1642.0 .O 1642.0 .O .O 133.0 .O 132.3 37.0 1670.60 

.54 .OO 12.35 .OO .OOO .045 .OOO .OOO 1670.60 9988.70 
.017859 170. 168. 170. 0 11 0 .OO 28.40 10017.10 

SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN 
3 .013 .50 2.63 .OO 7.00 10.00 61.50 

CHART 8 - BOX CULVERT WITH FLARED WIN-; NO INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS FLARED 30 TO 75 DEGREES 
1490 NH CARD USED 
+SECNO 3.531 

SPECIAL CULVERT OUTLET CONTROL 
EGIC - 1680.497 E W C  - 1681.120 PCWSE- 1675.421 ELT- 1681.950 

CHRT 
8 

SCL 
1 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 2.86 

SPECIAL CULVERT 

EGIC E W C  H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN 
1680.50 1681.12 3.33 0. 1642. 6.166 210.0 1681.95 0. 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1681.57 ELREA- 1681.57 

Culvert 608 Inlet. 3-lO'x7' Box (SECTION 3 OF SC ROUTINE) 
Photogrammetric x-sec. located 10' Upstream. (No Elev. Adjust.) 

Culvert 608 BT information Surveyed by ALS. West top of curb. 
3.531 8.83 1680.53 .OO .OO 1681.12 .59 3.33 .OO 1673.10 
1642.0 .O 1642.0 .O .O 266.3 .O 132.6 37.0 1671.70 

.55 .OO 6.17 .OO .OOO .045 .OOO .OOO 1671.70 9980.80 
.002177 62. 62. 62. 2 0 0 .OO 33.00 10013.80 

CCHV= .100CEHV- .300 
1490 NH CARD USED 
*SECNO 3.544 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 2.11 

Culvert 608 Upstream: expanded flow. (SECTION I OF SC ROUTINE) 
3.544 7.50 1681.20 1676.42 .OO 1681.24 .03 .06 .06 1676.90 
1642.0 371.9 1209.4 60.8 506.8 715.9 73.3 133.9 37.3 1676.70 

.56 .73 1.69 .83 .lo0 .069 -100 .OOO 1673.70 9783.72 
000487 75. 71. 75. 2 17 0 .OO 292.40 10076.12 

1490 NH CARD USED 
'SECNO 3.621 

3301 HV CHANGED MORE THAN WINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

File: fu-as.oh2 
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START H y d r a u l i c a l l y  S i m i l a r  R e a c h  AS4 
S e e  E x h i b i t  1, Manning 's  n V a l u e  Map. 

3.621 4.50 1682.80 1682.80 .OO 1683.95 
1642.0 6.4 1623.1 12.5 2.8 188.0 

.57 2.32 8.63 5.10 .055 .045 
-021664 390. 403. 390. 0 14 

1490 NH CARD USED 
'SECXO 3.701 

3.701 5.00 1689.80 1689.38 .OO 1690.61 
1642.0 52.7 1569.2 20.2 15.3 213.7 

-59  3.45 7.34 5.51 .055 .045 
.011950 385. 422. 420. 4 5 

1490 NH CARD USED 
fSECHO 3.764 

3.764 4.23 1693.93 1693.68 .OO 1694.81 
1642.0 203.1 1350.2 88.7 34.5 170.7 

.60 5.88 7.91 4.34 .046 -045  
-013290 330. 333. 315. 3 1 5  

PAGE 4 1  

C***l+**t**tt*******t**fI*t******tt** 

HEC-2 WATER SURFACE PROFILES 

THIS RUN EXECUTED 170CP96 17:26:43 

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

NOTE- ASTERISK ( * )  AT LEFT OF CROSS-SECTION NUMBER INDICATES m S S A G E  I N  SUMMARY OF ERRORS LIST 

Fu Cond/No Dam 

SUKMARY PRINTOUT TABLE 1 0 1  

EGOC ELLC EGIC ELTRD QCULV W E I R  CLASS H4 DEPTH CWSEL VCH EG 

PAGE 42 

F u  Cond/No Dam 

S W Y  PRINTOUT TABLE 110 

SECNO DIFKWS EG PROB I STCHL STCHR STENCR 

F i l e :  f u - a s . o h 2  
A p p e n d i x  J 

FU Cond 1 0 0 - y e a r  HEC-2 M o d e l  w/ a n d  w/outGEPD Removed P a g e  25 



SECNO 

2.382 
2.382 

2.405 
2.405 

2.428 

2.428 

2.448 
2.448 

2.494 
2.494 

t 2.529 
t 2.529 

2.545 
2.545 

2.558 
2.558 

2.670 
1 2.670 

1 2.785 

2.785 

2.807 
2.807 

2.899 

2.899 

3.008 
3.008 

3.121 
3.121 

3.208 
3.208 

3.241 
3.241 

1 3.323 

3.323 

1 
170CT96 

SECNO 

F i l e :  f u - a s . o t  

CWSEL DIFkWS 

1577.36 .OO 
1575.88 .OO 

1582.17 .OO 
1582.15 .OO 

1587.90 .OO 
1587.02 .OO 

1588.41 .OO 
1587.32 .OO 

1588.88 .PO 
1587.65 .OO 

1590.06 .OO 
1590.05 .OO 

1596.47 .OO 
1594.87 .OO 

1596.89 .OO 
1595.12 .OO 

1599.62 .OO 
1597.28 .OO 

1608.48 .OO 
1606.93 .OO 

1610.45 .OO 
1608.28 .OO 

1614.74 .OO 
1613.20 .OO 

1624.13 .OO 
1622.55 .OO 

1633.72 .OO 
1631.96 .OO 

1641.65 .OO 
1640.22 .OO 

1647.26 .OO 
1645.31 .OO 

1655.42 .OO 
1654.40 .OO 

CWSEL DIFKWS 

224.15 
213.69 

242.63 
201.16 

207.04 
198.34 

202.75 
195.99 

241.26 
194.45 

279.00 
226.09 

267.45 
264.14 

221.42 
214.90 

215.30 
209.69 

TOPWID 

195.60 
189.65 

126.23 
126.14 

499.64 
293.22 

374.90 
299.13 

132.94 
125.80 

95.07 
95.01 

152.17 
116.94 

257.44 
211.27 

145.42 
105.70 

129.90 
100.26 

143.89 
126.68 

108.00 
98.40 

123.44 
108.65 

114.22 
93.69 

105.08 
88.76 

179.15 
79.84 

123.17 
114.74 

TOPWID 

Cond  100- 
A p p e n d i x  J 

.year HEC-2 M o d e l  w/ 

QROB PERENC 

638.15 .OO 
348.75 .OO 

2034.81 .OO 
1205.51 .OO 

1536.25 .OO 
897.88 .OO 

1262.54 .OO 
679.85 .OO 

43.20 .OO 
14.70 .OO 

1270.85 .OO 
653.89 .OO 

1759.04 .OO 
663.77 .OO 

1098.91 .OO 
470.71 .OO 

.40 .OO 

.oo .oo 

1215.11 .OO 
572.84 .OO 

113.98 .OO 
20.05 .OO 

1051.81 .OO 
528.85 .OO 

666.09 .OO 
288.88 .OO 

267.02 .OO 
69.08 .OO 

12.57 .OO 
.39 -00 

460.11 .OO 
170.28 .OO 

1546.30 .OO 
852.51 .OO 

QROB PERENC 

a n d  w/outGEPD Remov6 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

STENCL 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

STWCL 

3d 

9990.00 
9990.00 

10036.30 
10036.30 

9987.00 
9987.00 

9980.00 
9980.00 

9948.90 
9948.90 

9925.40 
9925.40 

9955.40 
9955.40 

9924.60 
9924.60 

9864.70 
9864.70 

STCHL 

9955.70 
9955.70 

9992.30 
9992.30 

9995.00 
9995.00 

9987.00 
9987.00 

9973.90 
9973.90 

9991.00 
9991.00 

9993.70 
9993.70 

9989.80 
9989.80 

9959.80 
9959.80 

9968.90 
9968.90 

10000.00 
10000.00 

9990.20 
9990.20 

9962.70 
9962.70 

9988.70 
9988.70 

9980.00 
9980.00 

9998.30 
9998.30 

9986.80 
9986.80 

STCHL 

10037.00 
10037.00 

10076.30 
10076.30 

10035.20 
10035.20 

10112.60 
10112.60 

10084.30 
10084.30 

10000.00 
10000.00 

10023.90 
10023.90 

10048.80 
10048.80 

10021.30 
10021.30 

PAGE 43 

STCHR 

10033.70 
10033.70 

10011.70 
10011.70 

10012.20 
10012.20 

10037.30 
10037.30 

10050.60 
10050.60 

10009.70 
10009.70 

10007.80 
10007.80 

10010.80 
10010.80 

10044.50 
10044.50 

9992.60 
9992.60 

10047.10 
10047.10 

10036.90 
10036.90 

10023.90 
10023.90 

10017.80 
10017.80 

10050.60 
10050.60 

10036.80 
10036.80 

10035.60 
10035.60 

PAGE 44 

STCHR 

S T W C R  

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

STENCR 
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1 
170CT96 1 7 ~ 2 6 :  36 PAGE 45 

Pu Cond/No Dam 

S m Y  PRINTOUT TABLE 150 

SECNO XLCH ELTRD CWSEL CRIWS EG lO*KS VCH AREA .01K 

1 
170CT96 17:26:36 PAGE 46 

SECNO XLCH ELTRD E U C  EPNIN Q CWSEL CRIWS EG 10fKS VCH A R m  .01K 

F i l e :  fu-as.oh2 
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SECNO P CWSEL DIEWSP DIEWSX DIFKWS 

1.74 
.76 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

TOPWI D 

201.32 
144.99 

202.94 
144.97 

202.88 
144.94 

202.42 
144.90 

164.37 
135.79 

166.44 
129.51 

194.06 
189.37 

224.15 
213.69 

242.63 
201.16 

207.04 
198.34 

202.75 
195.99 

241.26 
194.45 

279.00 
226.09 

267.45 
264.14 

221.42 
214.90 

215.30 
209.69 

XLCH 

.oo 

.oo 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

259.40 
259.40 

136.10 
136.10 

180.10 
180.10 

262.60 
262.60 

213.90 
213.90 

677.40 
677.40 

659.30 
659.30 

480.40 
480.40 

128.70 
128.70 

552.70 
552.70 

415.50 
415.50 

134.10 
134.10 

SECNO Q CWSEL DIEWSP DIEWSX DIFKWS TOPWID XLCH 

Appendix J 
-year HEC-2 nodel w/ and w/outGEPD Removed File: fu-as.oh2 N Cond 100. Page 29 



SECNO Q CWSEL DIEWSP DIFWSX DIFKWS TOPWID XLCH 

S W Y  OF ERRORS AND SPECIAL NOTES 

WARNING SECNO- 1.577 PROFILE- 2 CCWEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 1.602 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 1.602 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOI 1.686 PROFILE- 1 CCWEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNOI 1.686 PROFILE- 2 COHVGYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 1.855 PROFILE- 2 CCNVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNOI 1.980 PROFILE- 1 COHVGYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING S E ~ N ~  1.980 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 

WARNING SECNO- 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

WARNING SECNO- 

CAUTION SECNOP 
CAUTION SECNOP 
CAUTION SECNO- 
CAUTION SECNO- 

WARNING SECNO- 

File: fu-as.oh2 

2.071 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.382 PROFILE- 2 CCNVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.405 PROFILE- 1 CRITICAL DEPTH ASSUMED 
2.405 PROFILE- 1 UINIMJU SPECIFIC ENERGY 
2.405 PROFILE- 2 CRITICAL DEPTH ASSUMED 
2.405 PROFILE- 2 HINIHUU SPECIFIC ENERGY 

2.428 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.529 PROFILE- 1 CRITICAL DEPTH ASSUMED 
2.529 PROFILE- 1 UINIMIH SPECIFIC ENERGY 
2.529 PROFILE- 2 CRITICAL DEPTH ASSUMED 
2.529 PROFILE- 2 UINIMIH SPECIFIC ENERGY 

2.545 PROFILE- 1 W Y A N C E  CHANGE OUTSIDE ACCEPTABLE RANGE 

Appendix J 
N Cond 100-year HEC-2 Model w/ and w/outGEPD Removed 
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WARNING SECNO- 2.670 PROFILEi 1 CONEXANCS CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 2.670 PROFILE- 2 COIF7FXANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 2.785 PROFILE- 1 COtP/XYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 2.785 PROFILE- 2 COWEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S B ~ O -  
WARNING SECNOP 

WARNING SECNO;. 
WARNING SECNOI 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNOP 
CAUTION SECNO= 
CAUTION SECNOI 

PROFILE- 
PROFILE= 

PROFILE- 
PROFILE= 

PROFILE= 
PROFILE= 
PROFILE- 
PROFILE- 

PROFILE= 
PROFILE- 
PROFILE- 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CCWEXANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CCWEXANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CRITICAL DEPTH ASSUMED 
HINLW SPECIFIC ENERGY 
CBITICAL DEPTH ASSUMED 
n m m  SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
HINIMJI SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 

WARNING SECNO- 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO;. 

CAUTION SECNO= 
CAUTION SECNO- 
CAUTION SECNOP 
CAUTION SECNO= 

W I N G  SICNO= 
WARNING SEUiO= 

WARNING SECNO= 

CAUTION SECNO;. 
CAUTION SECNO= 
CAUTION SECNOI 
CAUTION SECNO= 

File: fu-as.oh2 

PROFILE- 

PROFILE= 
PROFILE- 
PROFILE- 
PROFILE- 

PROFILE- 
PROFILE= 
PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 

PROFILE- 

PROFILE- 
PROFILE= 
PROFILE- 
PROFILE= 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CRITICAL DEPTH ASSWD 
HWIHlJX SPECIFIC ENERGY 
CRITICAL DEPTH ASSUHBD 
HINnaRL SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
MINIMU?! SPECIFIC ENERGY 
CRITIW DEPTH ASSUHBD 
HINIMJX SPECIFIC ENERGY 

COhVFXANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVFlANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

COhVFXANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CRITICAL DEPTH ASSUMED 
HINIWM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUHGD 
MINIHUM SPECIFIC ENERGY 

Appendix J 
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APPENDIX K 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 3 



~ * * * * * t ~ . * * * * t f . . t l * * * t * ~ * f * t * , * t * t * * * + * * *  

, 
+ FLOOD HYDROGRAPH PACKAGE (HEC-1) 

MAY 1991 
VERSION 4.0.1E 

+ RUN DATE 10/21/96 TIME 11:12:03 
t 

* * * * * t * * t * * * * * * * t * * * . L * * * * ~ * + * * * * * t ~ t + t + t +  

* * * * * * t * * * t * * * t t * * t * t * * * f t C * * * + t * * f * * * t  

U.S. ARHY CORPS OF ENGINEERS '' 

HYDROLCGIC ENGINEERING CENTER 
609 SECOND STRBET 

+ DAVIS, CALIFORNIA 95616 t 

* 1916) 551-1748 * 
....................................... 

X  X  XXXXXXX MXXX X  
X  X X  X X  XX 
X  X X  X  X  
XXXXXXX XXXX X  xxxxx X  
X  X X  X X  
X  X X  X  X  X 
X  X XXXXXXX XXXXX XXX 

THIS PRCGRAM UPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIKP- AM1 -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBIIBRGENCE , SINGLE EVKNT D W E  CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GUEN AND AMPT INFILTRATION 
KINEM?+TIC WAVE: NEW FINITE DIFFERENCE AUjORITHH 

HEC-1 INPUT PAGE 1 

LINE 

ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model Pile: ALT3-6.IH1 
ID 100-Year, 6-Hour Storm, S-Hydrograph Date: 03/26/96 CCC 
ID Areal reduction by JD records 
ID 
ID Alternative No. 3 Analysis: 
ID Model reflects proposed modifications to Aspen, North Heights, and 
ID SunRidge Canyon Dams 

IT 5 200 
I0 5 
IN 15 
'DIAGRAH 
+ 

C560I 
BASIN S207 (Inflow to Dam 6 - Aspen Dam) 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3.9 LC.= 2.2 S- 464.7 Kn=.O38 LAG- 38.3 
PHOGNIX MCUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.15 
.17 .31 1.90 .29 31.55 

189. 273. 681. 1079. 1350. 1645. 2155. 1382. 1135. 1002. 
881. 763. 641. 518. 452. 411. 331. 263. 231. 207. 
163. 145. 124. 92. 92. 92. 47. 36. 36. 36. 
36. 36. 36. 36. 36. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

C5600 
Reservoir route at C560 (Dam 6). 
Orifice Size - 15"; Spillway Crest - 1857'; Width = 100' 
1 E L W  1808.8 

0.00 1.71 14.81 34.65 60.43 93.47 135.64 183.00 186.00 191.44 
197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 254.00 
1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 1836.0 
1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 1839.4 

0 10 16 20 23 26 29 31 31 32 
32 32 32 32 33 33 33 33 33 34 

0.40 

HEC-1 INPUT PAGE 2 

LINE ID. 

Appendix K: Alternative No. 3 Analysis 
100-year, 6-hour HEC-1 modal File: slt3-6.ohl Page 1 



LINE 

File: alt3-@.ah1 

KM Normal d e p t h  channe l  r o u t e  
RS 1 FLOW -1 
RC 0.050 0.025 0.050 3127.0 0.0272 
RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 
RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7 
* 

C578I 
BASIN S208 ( I n f l o w  t o  Dam 11 - N. H e i g h t s  Dam) 
THE FOLLOWING PARAUETERS WERE PROVIDED FOR THIS BASIN 
b 3 . O L c a -  1 .6  S- 488.9 Kn=.022  LAC+ 17.7 
PHOENIX HOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.00 
.10 .25 4.80 .28 50.48 

513. 1937. 3377. 3020. 1966.  1434.  971. 720. 461. 339. 
233. 186. 85. 73. 73. 73.  0. 0. 0. 0. 

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

C5780 
Rese rvo i r  r o u t e  a t  C578 (Dam 111.  

O r i f i c e  S i z e  = 15": S p i l l  C r e s t  E l e v a t i o n  - 1837': Width - 100 '  
1 ELEV 1779.2 

0.00 16.38 31.30 53.65 84.39 126.17 138.00 143.00 147.00 154.47 
161.00 167.00 174.00 181.00 187.43 194.00 202.00 205.00 
1779.2 1794.0 1798.0 1802.0 1806.0 1810.0 1810.8 1811.2 1811.6 1812.0 
1812.4 1812.8 1813.2 1813.6 1814.0 1814.4 1814.8 1815.0 

KK 578599 
KM Normal d e ~ t h  c h a r n e l  r o u t e  

C584I 
BASIN S209 ( I n f l o w  t o  Dam 7 - SunRidge Canyon) 
THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN 
L- 3.2 Lca- 1.7 S- 582.3 Kn- .024 LAG- 19.9 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.60 
.13 .28 4.62 .32 41.50 

316. 1213. 2067. 2665. 1606.  1245. 915. 659. 495. 332. 
255. 187. 133. 99. 52. 52.  52. 52. 0. 0. 

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

HEC-1 INPUT PAGE 3 

C5840 
Rese rvo i r  r o u t e  a t  C584 (Dam 7 ) .  
O r i f i c e  S i z e  - 32": S p i l l w a y  C r e s t  
1 ELEV 1884.8 

0.00 14.55 37.17 57.52 86.65 
113.00 118.00 122.00 126.25 131.00 
1884.8 1908.0 1916.0 1920.0 1924.0 
1926.8 1927.2 1927.6 1928.0 1928.4 

0 68 104 130 152  
176 177 178 178 179  

1884.8 1892.0 1900.0 1908.0 1916.0 
1926.0 1926.4 1926.8 1927.2 1927.6 

0.15 

E l e v a t i o n  = 1930' ;  Width - 220' 

KK 584599 
KM Normal d e p t h  channe l  r o u t e  
RS 2 FLOW -1 
RC 0.065 0.050 0.065 6526.0 0.02571 
RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7 
RY 1796.3 1791.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4 
t 

5210 
BASIN 5210 ( I n f l o w s  from t h e  w a t e r s h e d  above Dam 4)  
THE FOLLOWING PARAUETERS WERE PROVIDED FOR THIS BASIN 
L- 1.9 Lca- .9 S- 360.7 Kn- .030 LAG- 17.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.38 
.09 .24 5.61 .19 24.82 

386. 1462. 2587. 1930. 1339. 946. 649. 444. 315. 211. 
136. 104. 52. 52. 52.  0. 0. 0. 0 .  0. 

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

KK C599I 
KM In f low Hydrograph f o r  Dam 4 (Golden Eag le  Pa rk )  
KM Hydrograph combine R560 t R578 t R584 t C210 a t  C599I 
HC 4 

Appendix K: Alternative No. 3 Analysis 
100-year. 8-hour HEC-1 model Page 2 



126 KK C5990 
127 KM Reservoir route at C599 (GEPD1 
128 RS 1 ELEV 1694.7 
129 SV 0.00 16.85 31.66 52.71 80.85 95.00 98.00 
130 SV 113.00 116.14 120.00 124.00 128.00 136.00 139.00 
131 SE 1694.7 1708.0 1710.0 1712.0 1714.0 1714.8 1715.0 
132 SE 1715.8 1716.0 1716.2 1716.4 1716.6 1717.0 1717.2 
133 SQ 0 38 214 312 384 443 497 
134 SQ 642 754 957 1262 1665 2182 2483 
135 SE 1694.7 1696.0 1700.0 1702.0 1704.0 1706.0 1708.0 
136 SE 1714.8 1715.4 1715.8 1716.2 1716.6 1717.0 1717.2 
137 RL 0.97 
138 ZZ 

1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUHPED FLOW 

(+++) RUNOFF ALSO COMPUTED AT THIS LOCATION 
~ * * * " f t f * ~ * * * ' * * + + ~ * * t * * * * C t . t . * . ~ * * * * * * *  

FLOOD HYDROGRAPH PACKAGE (HEC-11 + 

t MAY 1991 
VERSION 4.0.1E 

+ RUN DATE 10/21/96 TIME 11:12:03 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FOUNTAIN HILLS ADMP - Project NO. 63 
Future Condition Model 
100-Year, 6-Hour Storm, S-Hydrograph 
Areal reduction by JD records 

******+****+*+****+**+********+****+*** 
+ 

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

609 SECOND STREET t 

DAVIS, CALIFORNIA 95616 + 
1 (916) 551-1748 

t****+++++~***ttl*+*t+**C*****+**~****+ 

File: ALT3-6.IH1 
Date: 03/26/96 CCC 

Alternative No. 3 Analysis: 
Model reflects proposed modifications to Aspen, North Heights, and 
SunRidge Canyon Dams 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
WIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 

File: alt3-&oh1 
Appendix K: Alternative No. 3 Analysis 
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LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SUWACE AREA ACRES 
TEWERATURE DEGREES FAHRENHEIT 

1 2  JD INDEX STORM NO. 1 
STRM 3.30 PRIICIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

1 3  PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 .00  0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0 .01  0.01 0.01 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

1 6  JD INDEX STORM NO. 2 
STRJ4 3.28 PRECIPITATION DEPTH 
TRDA 0.50 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 
0.03 0.01 0.01 0.01 0 .01  0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

1 7  JD INDEX STORM NO. 3 
STRM 3.23 PRECIPITATION DEPTH 
TRDA 2.80 TRANSPOSITION DRAINAGE AREA 

1 8  PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.03 
0.05 0.02 
0.00 0.00 
0.00 0.00 

2 1  JD INDEX STORM NO. 4 
STRM 3.04 
TRDA 16.00 

2 2  PI PRECIPITATION PATTERN 
0.01 0.01 
0 .01  0.01 
0.00 0.00 
0.01 0.01 
0.03 0.03 
0.04 0.02 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

RUNOFF S W Y  
BLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEM TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PBAK 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t C560I 2219. 4.42 455. 166.  166.  

ROUTED TO 
+ C5600 32. 5.67 32.  26. 26. 

ROUTED TO 
+ 560599 32. 10.50 32.  26. 26. 

HYDROGRAPH AT 
+ C578I 3273. 4.08 516 .  188. 188. 

ROUTED TO 
t C5780 36. 4.50 36 .  31.  31. 

ROUTED TO 
+ 578599 36. 16.00 36.  30.  30. 

HYDROGRAPH AT 
+ C584I 2567. 4.17 379.  138.  138.  

ROUTED TO 

ROUTED TO 
t 584599 182. 6.08 178 .  130. 130. 

File: alt3-6.ohl 
Appendix K: Alternative No. 3 Analyaia 

100-yeu. 6-hour HEC-I model 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



4 COMBINED AT 
+ C599I 1912. 4.08 

ROUTED TO 
+ C5 9 90 650. 4.83 

I*+ NO= END OP HEC-1 "' 

File: ait3-&oh1 
Appendix K: Alternative No. 3 Analysis 

100-year. 8-hour HEC-1 model 



~ * t t t t f t t * * * t t * * * + t t * * * * . * * * f * ~ t t t * * t * * * * *  

t 

* F M O D  HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1s 

+ RUN DATE 10/21/96 TIME 11:15:45 ' 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

.tttCf***'f*ff*,.tt*t***ttt***+***t**t* 

* 
U.S. ARWY CORPS OF ENGINEERS 
WDROLCGIC ENGINEERING CENTER ' 

t 609 SECOND STRBBT + 
DAVIS, CALIFORNIA 95616 

+ (916) 551-1748 + 
* 
************t,*,******t.*.**+********t* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 K N O W  AS HECl (JAN 731, HEClGS, HEClDB, AND HEClW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CXANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON Rn-CARD WLS CHANGED WITH FWASIONS DATED 28 SEP 81. THIS IS THE FORTRAK)7 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FRGQUWCY, 
DSS:ECGUJ TIME SERIES AT DESIRED CALCULATION INTERVAL M S S  RATE:GRElN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERXNCE ALGORITHM 

HEC-1 INPUT PAGE 1 

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

LINE 

ID FOUNTAIN HILLS ADMP - Project No. 63 
ID Future Condition Model File: ALT3-24.IH1 
ID 100-Year,24-Hour Storm, S-Hydrograph Date: 03/26/96 
ID Areal reduction by JD records 
ID 
ID Alternative No. 3 Analysis: 
ID Model reflects proposed modifications to Aspen, North Heights, and 
ID SunIlidge Canyon Dams. 

IT 5 600 
I0 5 
IN 30 
DIAGRAM 
JD 4.20 0.01 
PC .OOO .005 .011 .016 .022 -028 .035 .041 .048 .056 
PC .063 .071 .080 .089 .098 .lo9 .I20 -133 -147 -163 
PC .I81 .204 .235 .283 .663 -735 .I72 .799 .820 .a38 
PC .854 .a68 .880 .891 -902 .912 .921 .929 .937 -945 
PC .952 .959 .965 .972 -978 .984 .989 .995 1.000 
JD 4.12 1.38 
JD 4.12 1.60 
JD 4.10 2.00 
JD 4.10 2.15 
JD 3.99 10.00 

ID.. 

C560I 
BASIN 5207 (Inflow to Dam 6 - Aspen Dam) 
THE FOLLCWING PARAMETERS WEXE PROVIDED FOR THIS BASIN 
I+ 3.9 Lca- 2.2 S= 464.7 Kn- .038 LAG- 38.3 
PHOENIX MCUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.15 
.17 .31 4.90 .29 31.55 

189. 273. 681. 1079. 1350. 1645. 2155. 1382. 1135. 1002. 
881. 763. 641. 518. 452. 411. 331. 263. 231. 207. 
163. 145. 124. 92. 92. 92. 47. 36. 36. 36. 
36. 36. 36. 36. 36. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 

C5600 
Reservoir route at C560 (Dam 6). 
Orifice Size = 15"; Spillway Crest Elevation = 1857'; Width = 100' 
1 ELEV 1808.8 

0.00 1 14.81 34.65 60.43 93.47 135.64 183.00 186.00 191.44 
197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 254.00 
1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 1836.0 
1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 1839.4 

0 10 16 20 23 26 29 3 1 31 32 
32 32 32 32 33 33 33 33 33 34 

0.40 

HEC-1 INPUT PAGE 2 

4 6 KK 560599 
47 KM Normal depth channel route 
48 RS 1 F M W  -1 
49 RC 0.050 0.025 0.050 3127.0 0.0272 

File: alt3-24.ohl 
Appendix K: Alternative No. 3 Analyaia 

100-year, 24-hour HEC-1 model Page 1 



C578I 
BASIN S208 (Inflow to Dam 11 - N. Heights Dam) 
THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN 
I.= 3.0 Lca- 1.6 S- 488.9 Kn- .021 LAG- 16.9 
PHOWIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.00 
.10 .25 4.80 .28 50.48 

513. 1937. 3377. 3020. 1966. 1434. 971. 720. 461. 339. 
233. 186. 85. 73. 73. 73. 0. 0. 0. 0. 

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

KK C5780 
Kt4 Reservoir route at C578 (Dam 11). 
Kt4 Orifice Size - 15"; Spill Crest Elevation - 1837'; Width - 100' 
RS 1 ELEV 1779.2 
SV 0.00 16.38 31.30 53.65 84.39 126.17 138.00 143.00 147.00 154.47 
SV 161.00 167.00 174.00 181.00 187.43 194.00 202.00 205.00 
SE 1779.2 1794.0 1798.0 1802.0 1806.0 1810.0 1810.8 1811.2 1811.6 1812.0 
SE 1812.4 1812.8 1813.2 1813.6 1814.0 1814.4 1814.8 1815.0 
SQ 0 15 20 23 26 29 31 34 34 34 

KX 578599 
KM Normal depth channel route 
RS 3 FLOW -1 
RC 0.055 0.045 0.055 3762.0 0.01624 
RX 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6 
RY 1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7 

KK C5841 
Kt4 BASIN S209 (Inflow to Dam 7 - SunRidge Canyon) 
KM THE FOLLOWING PAWMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.2 Lca- 1.7 S- 582.3 Kn- -024 LAG- 19.9 
KM PHOWIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 1.60 

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
t 

HEC-1 INPUT PAGE 3 

LINE 

KK C5840 
KM Reservoir route at C584 (Dam 7). 
KM Orifice Size - 32"; Spillway Crest Elevation - 1930'; Width - 220' 
RS 1 ELEV 1884.8 
SV 0.00 14.55 37.17 57.52 86.65 94.00 97.00 101.00 104.90 109.00 
SV 113.00 118.00 122.00 126.25 131.00 133.00 136.00 139.00 
SE 1884.8 1908.0 1916.0 1920.0 1924.0 1924.8 1925.2 1925.6 1926.0 1926.4 
SE 1926.8 1927.2 1927.6 1928.0 1928.4 1928.6 1928.8 1929.0 
SQ 0 68 104 130 152 162 171 173 174 175 
SQ 176 177 178 178 179 180 181 181 182 182 
SE 1884.8 1092.0 1900.0 1908.0 1916.0 1920.0 1924.0 1924.8 1925.2 1925.6 
SE 1926.0 1926.4 1926.8 1927.2 1927.6 1928.0 1928.4 1928.6 1928.8 1929.0 
RL 0.15 
+ 

KK 584599 
KM Normal d e ~ t h  channel route 

S210 
BASIN 5210 (Inflows from the watershed above Dam 4) 
THE FOLLOWING PARAHETERS WERE PROVIDED FOR THIS BASIN 
Li. 1.9Lca- .9 S- 360.7 Kn- .029 LAG- 16.5 
PHOWIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.38 
.09 .24 5.61 .19 24.82 

386. 1462. 2587. 1930. 1339. 946. 649. 444. 315. 211. 
136. 104. 52. 52. 52. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

KK C599I 
Kt4 Inflow Hydrograph for Dam 4 (Golden Eagle Park) 
KM Hydrograph combine R560 + R578 t R584 t C210 at C599I 

KK C5990 
Kt4 Reservoir route at C599 (GEPD) 
Kt4 Rating Data is based on the existing characteristics of outlet works 

Appendix K: Alternativa No. 3 Analyaia 
100-year. 24-hour HEC-1 model Fils: alt3-24.ohl 



LINE 

RS 1 E L W  1694.7 
SV 0.00 16.85 31.66 
SV 113.00 116.14 120.00 
SE 1694.7 1708.0 1710.0 
SE 1715.8 1716.0 1716.2 
SQ 0 38 214 
SQ 642 754 957 

HEC-1 INPUT PAGE 4 

1 

SCHEMATIC DIAGRAM OF S T W  NETWORK 
INPUT 
LINE (V) ROUTING (--->I DIVERSION OR PUMP FLOW 

NO. ( . CONNECTOR (<---I RBTURN OF DIVERTED OR PUMPED PLOW 

(+") RUNOFF ALSO COMPUTED AT THIS LOCATICN 
~f * * * t * .+ t * l * * * * * *1 * * t f t * * t * t+ * * * t * t t++* * *  

FLOOD HYDROGRAPH PACKAGE (HEC-11 + 

1 MAY 1991 

VERSION 4.0.1E 

* RUN DATE 10/21/96 TIME 11:15:45 

*t..tt*tt***t*.*t**.*t*tt***+**t****+**** 

*ftfttf*t****+f.***t***t********t+*t*** 

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

609 SECOND STREET * 
DAVIS, CALIFORNIA 95616 * 

t (916) 551-1748 t 

t t 

*+*+**t***+ttt****t**t*+*******+******* 

FOUNTAIN HILLS ADMP - Project No. 63 
Future Condition Model File: ALT3-2P.IH1 
100-Year,24-Hour Storm, S-Hydrograph Date: 03/26/96 
Areal reduction by JD records 

Alternative No. 3 Analysis: 
Hcdel reflects proposed modifications to Aspen, North Heights, and 
SunRidge Canyon Dam. 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLQT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 600 NUHBER OF HYDROGRAPH ORDINATES 
NDDATE 3 0 ENDING DATE 
NDTIME 0155 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTALTIMEBASE 49.92 HOURS 

ENGLISH UNITS 

Fils: elt3-24.ohl 
Appandix K: Alternative No. 3 Analysis 

1 OO-you. 24-how HEC-1 model Page 3 



DRRINAGE ?IREA SQOAF!J MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHMNHEIT 

12 JD INDEX STORM NO. 1 
STRM 4.20 
TRDA 0.01 

PRECIPITATION PATTEW 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

18 JD INDEX S T O W  NO. 2 
STRH 4.12 
TRDA 1.38 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

19 JD INDEX STORM NO. 3 
STRM 4.12 
TRDA 1.60 

0 PI PRECIPITATION PATTEiW 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 

File: alt3-24.ohl 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRGCIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

Appendix K: Alternative No. 3 Analysis 
100-yeu, 24-how HEC-1 modal 



INDEX STORM NO. 4 
STRH 4.10 
TRDA 2.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 5 
STRH 4.10 
TRDA 2.15 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AQSA 

PFSCIPITATION DEPTH 
TRANSPOSITION DRAINAGE AQSA 

INDEX STORM NO. 6 
STRM 3.99 
TRDA 10.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

Appendix K: Alternative No. 3 Analysis 
100-year. 24-hour HEC-1 model File: alt3-24.ohl 



0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.01 
0.01 0.01 0.01 0.01 0.01 
0.06 0.06 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

RUNOFF SUHHARY 
FLOW I N  CUBIC FEET PER SECOND 

TIHB I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIHE OF AVERAGE FLOW FOR HAXIHUM PERIOD 
FLCW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN IW(IHWl TIME OF 
ARGA STAGE HAX STAGE OPERATION STATION 

HYDROGRAPH AT 
C 5 6 0 I  

ROUTED TO 
C 5 6 0 0  

ROUTED TO 
5 6 0 5 9 9  

ROUTED TO 
C 5 7 8 0  

ROUTED TO 
5 7 8 5 9 9  

HYDROGRAPH AT 
C 5 8 4 I  

ROUTED TO 
C 5 8 4 0  

ROUTED TO 
5 8 4 5 9 9  

ROUTED TO 
C 5  9 9 0  

*" NORMAL W D  OP HEC-1 "+ 

File: 0113-24.ohl 
Appendix K: Alternative No. 3 Analysis 

100-year, 2 4 - h o v  HEC-1 model 



~*+* .* t* t*** l ***+t*+*** t*** t** . * t *+**+***+ 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

t VERSION 4.0.1E 
• * 

RUN DATE 10/21/96 TIME 12:15:31 
* 
* t t + * * t * * * f t * . t ~ t * C ~ t * * . . * t * . * * + t t t t t t t * * *  

*ttt***~*t*f*****ll************tt*t*ttt 

* 
'' U.S. ASMY COWS OF WGINEERS * 
+ HYDROLOGIC =GINBERING CENTER + 

I' 609 SEWND STREET 1 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 * 

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 K N W  AS HEC1 (JAN 73), HEClGS. HEClDB. AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON RH-CARD WAS CHANGED WITH REVISIWS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NhW OPTIONS: DAMBREAK OUTFLOW SUBMERGWCE , SINGLE EVENT DAKkGE CALCULATION, DSS:WRITE STAGE FRMWWCI, 
DSS:RGAD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATIOPl 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

LINE 

File: alt3-usd.oh1 

HEC-1 INPUT P?GE 1 

ID FOUNTAIN HILLS ADMP 
ID GVSCE Prject No 63 File: alt3-usd.ih1 
ID 0.5 PHF Model, Future Conditions by: ccc 
ID 
ID Alternative No. 3: 
ID Model reflects modifications to Aspen, North Heights, and 
ID SunRidge Canyon Dams. Modeling for those dams only. 
ID 

+DIAGRAM 
IT 5 0 0 200 
I0 5 
IN 15 
JR FLOW 0.5 

a601 
BASIN S207 
THE FOLXWING PAWHETERS WERE PROVIDED FOR THIS BASIN 
k 3.9 Lea- 2.2 S- 464.7 Kn=.030 LAG- 30.6 
PHOWIX W T A I N  S-GRAPH WAS USED FOR THIS BASIN 

2.15 
14.70 
0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8 
0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125 

0.075 0.075 0.075 0.075 
.17 .31 4.90 0.29 31.55 

237. 523. 1170. 1651. 2163. 2377. 1509. 1274. 1082. 897. 
699. 573. 507. 374. 299. 259. 198. 181. 119. 116. 
1 1 1  45. 45. 45. 45. 45. 45. 45. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

C5600 
Reservoir route at C560 (Dam 6). 
Orifice Size - 15": Spillway Crest Elevation - 1857'; Bottom Width - 100' 
1 ELEV 1837.5 

0.00 34.65 93.47 217.00 336.00 431.00 574.70 804.95 826.22 847.82 
869.75 892.00 914.57 937.48 960.72 984.32 1008.29 1032.61 1082.73 1135.10 
1808.8 1820.00 1828.00 1839.00 1844.50 1848.50 1853.00 1857.00 1857.5 1858.0 
1858.5 1859.00 1859.50 1860.00 1860.50 1861.00 1861.50 1862.00 1863.0 1864.0 

0 26 31 34 3 6 3 8 40 42 132 302 
526 799 1116 1477 1878 2320 2802 3324 3885 5700 

KX C578I 
KM BASIN SZO8 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.0 Lca- 1.6 S= 488.9 Kn=.018 LAG= 14.2 
KM PHOENIX mlUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 2.00 
PB 14.70 
PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 
PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 

HEC-1 INPUT 

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

PI 0.075 0.075 0.075 0.075 
LG .10 .25 4.80 .28 50.48 

Appendix K: Alternative No. 3 Analysis 
0.6 PMF HEC-1 model for Aspen, North Heights, and SunRidga Canyon Dams 

1.8 
0.125 

PAGE 2 



C5780 
Reservoir route at C578 (Dam 11). 
Orifice Size - 15'; Spillway Crest Elevation = 1837'; Width = 100' 
1 BLEV 1815 

0.00 6.15 67.89 171.00 242.00 324.00 416.00 544.00 781.00 819.00 
859.00 899.25 941.00 984.00 1028.00 1073.00 1167.00 1266.00 1317.00 1369.00 
1779.2 1790.00 1804.00 1813.00 1817.00 1821.00 1825.0 1830.0 1837.0 1838.0 
1839.0 1840.00 1841.00 1842.00 1843.00 1844.00 1846.00 1848.00 1849.00 1850.00 

0 20 30 35 37 39 41 43 46 69 
196 385 624 905 1227 1586 2411 3372 3903 4467 

1779.2 1790.00 1804.00 1813.00 1817.00 1821.00 1825.0 1830.0 1837.0 1838.0 
1839.0 1840.00 1841.00 1842.00 1843.00 1844.00 1846.00 1848.00 1849.00 1850.00 

C584I 
BASIN S209 
THE POLLIMING PAF!AHETERS WXRE PROVIDED FOR THIS BASIN 
L- 3.2 Lca- 1.7 S- 582.3 Kn= -019 LAG;. 15.9 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.603 

C5840 
Reservoir route at C584 (Dam 7). 
Orifice Size - 32"; Spillway Crest Elevatiion = 1930'; Width = 220' 
1 E L W  1929 

0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25 
151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00 285.59 306.14 
1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

0 79 104 125 142 157 171 173 176 180 
184 749 1817 3250 5008 7071 9429 12078 15017 18245 

1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

1 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FIOW 

NO. 1. ) CONNECTOR (C---) RETURN OF DIVERTED OR PUMPED FLOW 

3 9 C578I 
v 
v 

53 C5780 

65 C584I 
v 
v 

79 C5840 

(+** )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
l"*"********"*'+******Ct*t****t**+**.** 

1 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 
t 

+ RUN DATE 10/21/96 TIME 12:15:31 

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

FOUNTAIN HILLS ADHP 
GVSCB Prject No 63 
0.5 PME Model, Future Conditions 

C * * * * t * t t * * * * f * * * t * * * t t * t ~ t * * t * * * * * * * * *  

f 

* U.S. ARHY CORPS OF ENGINEERS + 

HYDROLCGIC ENGINEERING CENTER 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 1 

**+l****+*+***++*t*++t**+*tt***+*f*t*t+ 

File: alt3-usd.ihl 
by: ccc 

Alternative No. 3: 
Model reflects modifications to Aspen, North Heights, and 
SunRidge Canyon Dams. nodeling for those darns only. 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

Appendix K: Alternative No. 3 Analysis 
0.6 PMF HEC-1 model for Aspen, North Heights, and SunRidge Canyon Dams 



QSCAL 0. HYDRCGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIHE 0000 STARTING TIrn 

NQ 200 NUMBER OF HYDRCGRAPH ORDINATES 
NDDATE 1 0 KtiDING DATE 
NDTIME 1635 W I N G  TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SWARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE ARBA ACRES 
TEMPERATURE DEGREES FAHRWHEIT 

MULTI-PLAN OPTION 
NPLAN 1 M E R  OF PLANS 

MULTI-RATIO OPTION 
PATIOS OF RUNOFF 
0.50 

PEAK FLOW AND STAGE (ENPOF-PERIOD) S-Y FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA W SQUARE MILES 

TIME TO PEAK IN HOURS 

PATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDROGRAPH AT 
+ C560I 2.15 1 FLOW 8987. 

TIME 2.58 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
t 

HYDRCGRAPH AT 
t 

C5600 2.15 1 FLCW 451. 
TIME 4.67 

* *  PEAK STAGES IN FEET ** 
1 STAGE 1858.33 

TInX 4.67 

C578I 2.00 1 FLOW 13484. 
TIME 2.33 

C5780 2.00 1 FLOW 236. 
TIME 4.58 

*+ PEAK STAGES IN FEET ++ 

1 STAGE 1839.21 
TIME 4.58 

C584I 1.60 1 FLOW 10119. 
TIME 2.33 

ROUTED TO 
+ C5840 1.60 1 FLOW 8642. 

TIME 2.50 

" PEAK STAGES IN FEET +' 

1 STAGE 1935.67 
TIME 2.50 

+'* NORMAL END OF HEC-1 *** 

File: alt3-usd.oh1 
Appendix K: Altenutive No. 3 Analyeie 

0.6 PMF HEC-1 model for Aspen. N M h  Heighm, and SunRidge Canyon D a m  



~**t*** t****"**" ' * t t+t*+tf** t t t t * t t t t ** ,  

FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

MAY 1991 
+ VERSION 4.0.1s t 

+ RUN DATE 10/21/96 TIME 11:43:22 

*****,+*****+t****t*******+*t+****t+t**t* 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
X X X X X X X M U (  X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

*t**t*****t t***t t**t* t* t*******t*t* t t f~ 

* 
' U.S. ARMY CORPS OF ENGINEERS 
* HYDROLCGIC ENGINEERING CENTER 
t 609 SECOND STREET 1 

DAVIS, CALIFORNIA 95616 * 
(916) 551-1748 

+ 

THIS PROGRAM REPLACES W PRFIIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- CN RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBRXAK OUTFLDW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, 0SS:WRITE STAGE FREQUENCY, 
0SS:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

ID ....... 1 ....... 2.......3.......4.......5......6.......7.......8.......9......1 0 

ID FOUNTAIN HILLS ADMP 
ID GVSCE Project No. 63 File:ALT3GEPD. IH1 
ID Full PHF Model, Future Conditions by: ccc 
ID 
ID Alternative No. 3 Analysis: 
ID Model reflects modifications to Aspen, North Heights, and 
ID SunRidge Canyon Dams. 
ID Full PHF modeling of GEPD watershed with appropriate areal reduction 
ID Mcdel is used to develop PMF inflow hydrograph to GEPD 
'DIAGRAH 
IT 5 0 0 200 
I0 5 
IN 15 

C560I 
BASIN S207 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3.9 Lca- 2.2 S- 464.7 Kn- -030 LAG= 30.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.15 
13.70 
0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.0 1.8 
0.7 0.7 0.375 0.375 0.375 0.375 0.15 0.15 0.15 0.15 

0.075 0.075 0.075 0.075 
.17 .31 4.90 0.29 31.55 

237. 523. 1170. 1651. 2163. 2377. 1509. 1274. 1082. 897. 
699. 573. 507. 374. 299. 259. 198. 181. 119. 116. 
111. 45. 45. 45. 45. 45. 45. 45. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

29 KK C5600 
30 KM Reservoir route at C560 (Dam 6). 
3 1 KM Orifice Size = 15": S~illwav Crest Elevation = 1857': Bottom Width = 100' 
32 RS 1 ELEV 1835.4 
33 SV 0.00 34.65 93.47 217.00 336.00 431.00 574.70 804.95 826.22 847.82 
34 SV 869.75 892.00 914.57 937.48 960.72 984.32 1008.29 1032.61 1082.73 1135.10 

39 KK 560599 
40 KN Normal depth channel route 
41 RS 1 FLOW -1 
4 2 RC 0.050 0.025 0.050 3127.0 0.0272 
4 3 RX 9850.1 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 
4 4 RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7 

HEC-1 INPUT 

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

4 5 KK C5781 
46 KM BASIN S208 
4 7 Icn THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
48 KM L= 3.0 Lca- 1.6 S- 488.9 Kn- .018 LAG== 14.2 

File: alt3gapd.ohl 
Appendix K: Alternative No. 3 Analysis 

Full PMF HEC-1 model for development of PMF inflow hydrograph to GEPD 

PAGE 2 



LINE 

KM PHOPTIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 2.00 
LG .10 .25 4.80 .28  50.48 
UI 837. 3033. 4371. 2543. 1714 .  1106 .  677. 446. 282. 192. 
UI 91. 91. 91. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
1 

C5780 
R e s e r v o i r  r o u t e  a t  C578 (Darn 1 1 ) .  
O r i f i c e  S i z e  = 15"; S p i l l w a y  C r e s t  E l e v a t i o n  - 1837 ' ;  Width = 100 '  

1 ELF1 1810.8 
0.00 6.:5 67.89 171.00 242.00 324.00 416.00 544.00 781.00 819.00 

859.00 899.25 941.00 984.00 1028.00 1073 .00  1167.00 1266.00 1317.00 1369.00 
1779.2 1790.00 1804.00 1813.00 1817.00 1821.00 1825.0 1830.0 1837.0 1838.0 
1839.0 1840.00 1841.00 1842.00 1843 .00  1844.00 1846.00 1848.00 1849.00 1850.00 

0 20 30 35 3 7  3 9 4 1  43 46 69 
196  385 624 905 1227  1586  2411  3372 3903 4467 

1779.2 1790.00 1804.00 1813.00 1817.00 1821.00 1825.0 1830.0 1837.0 1838.0 
1839.0 1840.00 1841.00 1842.00 1843.00 1844.00 1846.00 1848.00 1849.00 1850.00 

KK 578599 
KM Normal d e p t h  channe l  r o u t e  
RS 1 e m  -1 
RC 0.055 0.045 0.055 3762.0 0.01624 
RX 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6 
RY 1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7 

ID. 

C584I 
BASIN S209 
THE FOLLCWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3.2 Lca- 1 . 7  S- 582 .3  Kn- .019 LAG- 15.9 
PHOWIX lXXRTTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.60 
.13 .28 4.62 .32 41.50 

515. 1951. 3289. 2104. 1510 .  997.  702. 442. 308. 202. 
154. 65. 65. 65. 0. 0. 0. 0 .  0. 0. 

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

C5840 
R e s e r v o i r  r o u t e  a t  C584 (Dam 7 ) .  
O r i f i c e  S i z e  = 32": S p i l l w a y  C r e s t  E l e v a t i i o n  - 1930' ;  Width - 220'  
1 Em 1924.8 

0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25 
151.07 165.00 179.50 195.00 211.23 229 .00  246.62 266.00 285.59 306.14 
1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

HEC-1 INPUT PAGE 3 

KK 584599 
KM Normal d e p t h  channe l  r o u t e  
RS 1 FLOW -1 
RC 0.065 0.050 0.065 6526.0 0.02571 
RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7 
RY 1796.3 1791.2 1788.3 1784 .1  1784.9 1788.0 1790.2 1796.4 
1 

C210 
BASIN S210 
THE FOLLCWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1 . 9 L c a -  . 9  S- 360.7 Kn- .024 LAG- 13.6 
PHOWIX mXMTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.38 
.09 .24 5 .61  .19 24.82 

634. 2291. 3040. 1739.  1122 .  723.  433. 286. 170. 96. 
66. 66. 0. 0. 0. 0. 0 .  0. 0 .  0. 

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

KK C599I 
KO 1 
KM Hydrograph combine C5840 + C5600 + C5780 4 C210 
HC 4 

zz 
L 

SCHFXATIC D I A G R .  OF S T R W  NETWORK 
INPUT 

LINE (V) ROUTING (--->I DIVERSION OR PUHP FLOW 

NO. ( . ) CONNECTOR (<---I RENRN OF DIVERTED OR P W E D  FLOW 

File: alt3gapd.ohl 
Appendix K: Alternative No. 3 Analysis 

MI  PMF HEC-1 model for dwalopmant of PMF inflow hydrograph to GEPD 



( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
~******"***"tt**+tC***ttt*****t*~****t*+ 

* FLOOD HYDRCGRAPH PACKAGE (HEC-11 
MAY 1991 

+ VERSION 4.0.16 

RUN DATE 10/21/96 TIME 11:43:22 
t 

****tt**tt******t*t*******tt*****ttt***t* 

FOUNTAIN HILLS ADW 
GVSCE Project No. 63 
Full PMF Model, Future Conditions 

t * * * + * * f f t l t * * + * t * * * * * * * * t t * t C C C * C * * t * *  

f 

U. S. ARNY COWS OF mGINEERS 
HYDROLCGIC WGINEERING CENTER 

609 SECOND STREET t 

DAVIS, CALIFORNIA 95616 
t (916) 551-1748 * 
t 

**f**t**.***t*f******f******f+********* 

File:ALT3GEPD.IH1 
by: ccc 

Alternative No. 3 Analysis: 
Model reflects modifications to Aspen, North Heights, and 
SunRidge Canyon Dam. 
Full PlfF maleling of GEPD watershed with appropriate areal reduction 
Model is used to develop PMF inflow hydrograph to GEPD 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PIDT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
W I N  5 WINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIMB 0000 STARTING TIMB 

NQ 200 NUHBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIME 
ICWT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTALTIMEBASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

112 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDRCGRAPH PLOT SCALE 

Hydrograph combine C5840 + C5600 + C5780 + C210 

114 HC HYDROGRAPH COMBINATION 
ICOMP 4 NUMBER OF HYDROGRAPHS TO COMBINE 

File: alt3gepd.ohl 
Appendix K: Altern*tive No. 3 Analysis 

Full PMF HEC-1 model for development of PMF inflow hydrograph to GEPD 



HYDROGWH AT STATION C599I 
SUM OF 4 HYDROGRAPHS 

*+***t**l*tll***t***t1*1bt*~**tI******t***.****~+*****~*~**********+***+~*****~+*b****+*+***4+*+++**+*************'*********+***4+* 

+ 
DA MON HRMI ORD FLOW ' DA MON HRHN ORD FLOW ' DA HON HRMN OIU) FLOW DA HON H W N  ORD FLOW 

1 * b 

1 0000 1 239. 1 0410 51 7371. 1 0820 101 639. b 1 1230 151 298. 
1 0005 2 243. 1 0415 52 6886. 1 0825 102 622. + 1 1235 152 296. 
1 0010 3 256. 1 0420 53 6434. 1 0830 103 607. 1 1240 153 294. 
1 0015 4 274. + 1 0425 54 6023. 1 0835 104 593. 4 1 1245 154 291. 
1 0020 5 284. + 1 0430 55 5635. b 1 0840 105 580. 4 1 1250 155 289. 
1 0025 6 290. + 1 0435 56 5263. ' 1 0845 106 567. * 1 1255 156 287. 
1 0030 7 294. + 1 0440 57 4911. f 1 0850 107 555. + 1 1300 157 285. 
1 0035 8 297. * 1 0445 58 4589. • 1 0855 108 543. + 1 1305 158 282. 
1 0040 9 298. * 1 0450 59 4304. 1 1 0900 109 531. 1 1310 159 280. 
1 0045 10 299. 1 0455 60 4049. + 1 0905 110 520. 1 1315 160 278. 
1 0050 11 299. 1 0500 61 3816. * 1 0910 111 509. * 1 1320 161 276. 
1 0055 12 300. * 1 0505 62 3593. + 1 0915 112 499. + 1 1325 162 274. 
1 0100 13 300. 1 0510 63 3356. * 1 0920 113 491. 1 1330 163 273. 
1 0105 14 306. * 1 0515 64 3120. 1 0925 114 483. 1 1335 164 271. 
1 0110 15 328. * 1 0520 65 2919. * 1 0930 115 474. + 1 1340 165 270. 
1 0115 16 358. 1 0525 66 2737. 1 0935 116 466. * 1 1345 166 269. 
1 0120 17 374. + 1 0530 67 2573. 1 0940 117 458. * 1 1350 167 268. 
1 0125 18 386. + 1 0535 68 2428. * 1 0945 118 451. * 1 1355 168 267. 
1 0130 19 397. 1 0540 69 2291. + 1 0950 119 444. * 1 1400 169 265. 
1 0135 20 414. + 1 0545 70 2164. + 1 0955 120 438. ' 1 1405 170 264. 
1 0140 21 437. 1 0550 71 2051. * 1 1000 121 432. * 1 1410 171 263. 
1 0145 22 461. 1 0555 72 1958. 1 1005 122 426. * 1 1415 172 262. 
1 0150 23 484. + 1 0600 73 1872. 1 1010 123 420. * 1 1420 113 261. 
1 0155 24 504. 1 0605 74 1789. 1 1015 124 414. + 1 1425 174 260. 
1 0200 25 523. 1 0610 75 1700. * 1 1020 125 408. 1 1430 175 260. 
1 0205 26 2075. 1 0615 76 1611. 1 1025 126 402. + 1 1435 176 259. 
1 0210 27 7641. 1 0620 77 1533. + 1 1030 127 396. * 1 1440 177 258. 
1 0215 28 15331. 1 0625 78 1462. + 1 1035 128 391. ' 1 1445 178 257. 
1 0220 29 20720. + 1 0630 79 1397. 1 1040 129 385. * 1 1450 179 256. 
1 0225 30 24479. ' 1 0635 80 1336. * 1 1045 130 380. ' 1 1455 180 255. 
1 0230 31 24907. 1 0640 81 1278. 1 1050 131 374. 1 1500 181 254. 
1 0235 32 23881. ' 1 0645 82 1223. 1 1055 132 369. ' 1 1505 182 253. 
1 0240 33 20996. + 1 0650 83 1172. 1 1100 133 364. + 1 1510 183 252. 
1 0245 34 17684. + 1 0655 84 1124. + 1 1105 134 359. + 1 1515 184 251. 
1 0250 35 15106. 1 0700 85 1084. * 1 1110 135 354. 1 1520 185 250. 
1 0255 36 13513. 1 0705 86 1047. + 1 1115 136 350. 1 1525 186 249. 
1 0300 37 12995. 1 0710 87 1010. 1 1120 137 345. 1 1530 187 248. 
1 0305 38 12678. + 1 0715 88 974. 1 1125 138 340. 1 1535 188 247. 
1 0310 39 12132. + 1 0720 89 940. 1 1130 139 336. + 1 1540 189 245. 
1 0315 40 11338. 1 0725 90 907. + 1 1135 140 332. + 1 1545 190 244. 
1 0320 41 10755. 1 0730 91 876. * 1 1140 141 327. + 1 1550 191 243. 
1 0325 42 10276. ' 1 0735 92 846. 1 1145 142 324. 1 1555 192 241. 
1 0330 43 9850. f 1 0740 93 817. 1 1 1150 143 320. 1 1600 193 240. 
1 0335 44 9448. ' 1 0745 94 790. 1 1155 144 317. 1 1605 194 238. 
1 0340 45 9035. 1 0750 95 764. + 1 1200 145 314. 1 1610 195 237. 
1 0345 46 8704. + 1 0755 96 741. + 1 1205 146 311. 1 1615 196 235. 
1 0350 47 8454. 1 0800 97 718. + 1 1210 147 309. + 1 1620 197 234. 
1 0355 48 8213. 1 0805 98 697. 1 1215 148 306. + 1 1625 198 232. 
1 0400 49 7989. + 1 0810 99 677. + 1 1220 149 303. + 1 1630 199 231. 
1 0405 50 7742. ' 1 0815 100 657. ' 1 1225 150 301. 1 1635 200 229. 

*Cff***lf**f,+***t*t********t***t***t*t**+****.******+****************+*,*****~*b*.*****~*****++****+**************.********+**~+++ 

PEAK FLOW TIME 

+ (CFS) (HRI 

HAXIHUH AVERAGE FLOW 
6-HR 24-HR 72-HR 16.58-HR 

(CFS) 
+ 24907. 2.50 6157. 2453. 2453. 2453. 

[INCHES) 8.029 8.839 8.839 8.839 
(AC-FT) 3053. 3361. 3361. 3361. 

RUNOFF SVHHARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIHE OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIHUH TIME OF 
OPERATION STATION FLCH PEAK AR6A STAGE HAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
C5600 4061. 3.50 1375. 528. 528. 2.15 

1863.10 3.50 

ROUTED TO 
560599 4047. 3.50 1374. 528. 528. 2.15 

1768.48 3.50 

HYDROGRAPH AT 
C578I 25083. 2.33 2647. 959. 959. 2.00 

ROUTED TO 
C5780 2347. 3.25 1162. 480. 480. 2.00 

1845.84 3.25 

File: alt3aepd.ohl 
Appendix K: Alternative No. 3 Analysis 

Full PMF HEC-1 model for development of PMF inflow hydrograph to GEPD P q e  4 



ROUTED TO 
+ 5 7 8 5 9 9  

HYDROGRAPH AT 
+ C 5 8 4 I  

ROUTED TO 
+ C 5 8 4 0  
+ 

ROUTED TO 
+ 5 8 4 5 9 9  
+ 

4 COMBINED AT 
+ C 5 9 9 I  

**A N O W  END OF HEC-1 a*' 

File: alt3gepd.ohl 
Appamlix K: Alternative No. 3 Analysie 
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l * f * t * . * * * * * * * * * f , * *+*** . * t t * t * * t t f * * * * *+*  

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1991 

VERSION 4.0.16 
* 
+ RUN DATE 10/21/96 TIME 11:53:31 
t 

*****.+**t**t**************,t*******t**c* 

X X XXXXXXX xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXWX XXXX X xxxxx X 
X X X  X X 
X X X  X X X 
X X XXXXXXX xxxxx XXX 

,*f***tf******t~***.ttttt+t+,*t**tt**tf 

1) 

U. S. ARHY CORPS OF ENGINEERS 
HYDROLCGIC ENGINEERING CENTER 

t 609 SECOND STREET t 

DAVIS, CALIFORHIA 95616 
(916) 551-1748 * 

t 

**+f**t****+t**+t*f***tttf+*******tt*** 

THIS PROORAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 K N W  AS HEC1 (JAN 73). HEClGS, HECIDB, AND HBC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE WGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKX- CN RW-CARD WIS CHANGED WITH REVISIWS DATED 28 SEP 81. THIS IS M E  FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBIBRGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FRsWwCY, 
DSS:READ TIME SERIES AT DESIRED CALUILATION INTERVAL U)SS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFEWCE ALGORITHN 

HEC-1 INPUT PAGE 1 

LINE 

3 4 
35 
3 6 
37 
3 8 
3 9 
4 0 
41 
42 
43 
44 
4 5 
46 

1 
SCHEMATI 

INPUT 
LINE (V) ROUTING 

ID FOUNTAIN HILLS ADMP 
ID GVSCE Project No. 63 File:GEPD-RT. IHI 
ID 0.5 PME Model, Future Conditions by: ccc 
ID 
ID Alternative No. 3 Analysis: 
ID Model reflects modifications to Aspen, North Heights, and 
ID SunRidge Canyon Dams. 
ID Full PHF hydrograph QI records from ALT3GEPD.OHl file. 
*DIAGRAH 
IT 5 0 0 200 
I0 5 
JR FLOW 1.0 0.5 

KX C5990 
KM Reservoir route at C599 (GEPD) 
KM Antecedent water surface set at emergency spillway crest 
RS 1 ELEV 1714.86 
SV 0.00 0.03 0.47 16.85 80.85 107 116.14 136.00 156.22 
SV 200.89 214.00 226.00 252.10 281.00 310.47 344.00 376.60 413.00 
SE 1694.7 1700.0 1702.00 1708.00 1714.00 1715.5 1716.00 1717.00 1718.00 
SE 1720.0 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 
SQ 0 95 214 497 628 795 1097 2182 3943 
SQ 8917 10376 11902 15529 21659 29743 39565 50633 62566 
SE 1694.7 1698.0 1700.0 1708.00 1714.00 1715.5 1716.00 1717.00 1718.00 
SE 1720.0 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 
zz 

LC DIAGRAM OF STRbAH NETWORK 

(--->I DIVERSION OR PUMP FLOW 

NO. (. ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLCW 

File: aepd-rt.oh1 
Appendix K: Alternnive No. 3 Analyaia 

0.6 PMF hydrograph inflow MCI r w t i w  HEC-1 model for GEPD 



(+*'I RUNOFF ALSO COMPUTED AT THIS U)CATION 
l " * * l+ . ' * * * * * * * *" t * * * * * * * * t * t * t t t * * * *+**  

1 

t FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
NAY 1991 

* VERSION 4.0. lE 
t 

RUN DATE 10/21/96 TIME 11:53:31 
* 
* * * * * * + * * * * 1 1 * * * * * * * , * * * * * * * * * * * * * * * + + * * *  

FOUNTAIN HILLS ADMP 
GVSCE Project No. 63 
0.5 PME Model, Future Conditions 

*****+*ttt.*****tt**.f*.+t*bf***t***+tt 

U.S. ARMY CORPS OF ENGINEERS ' 
HYDROLOGIC mGINEER1NG CENTER * 

609 SECUm STREET 
DAVIS, CALIFOANIA 95616 

+ (916) 551-1748 

**+**** t* f** t*** t*+t*t* t* t t***+**+*+~*+ 

File:GEPD-RT.IH1 
by: ccc 

Alternative No. 3 Analysis: 
Model reflects modifications to Aspen, North Heights, and 
SunRidge Canyon Dam. 
Full PKF hydrograph QI records from ALT3GEPD.OHl file. 

10 I0 OUTPUT CONTROL VARIABLES 
IPWT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUMBER OP HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIME 
ICENT 19 CENTURY NARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMF'ERATURE DEGREES FAHRENHEIT 

JP MULTI-PLAN OPTIOPl 
NPLAN 1 NUHBER OF PLANS 

JR MULTI-RATIO OPTION 
RATIOS OF RUNOFF 
1.00 0.50 

1 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COKPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 

1.00 0.50 

HYDROGRAPH AT 
+ C599I 7.13 1 FLOW 24907. 12454. 

TIME 2.50 2.50 

ROUTED TO 
+ C5990 7.13 1 FLOW 24390. 11220. 

TIME 2.58 2.58 

'* PEAK STAGES IN FEET '* 
1 STAGE 1723.34 1720.78 

TIME 2.58 2.58 

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

File: gapd-rt.oh1 
Appendix K: Alternative No. 3 Analysis 

0.6 PMF hydrograph inflow and rwtirq HEC-1 model for GEPD Page 2 



ALTERNATIVE NO. 3 
Storage and Discharge vs Stage Data for Aspen Dam [No. 6) 

Rincipd spillway: 15 inch orifice plate 
Emergency Spillway: 100-foot spillway, Elevation = 1857 feet 

Appendix K 
Aspen Dam modifications rating curve page 1 of 1 



Orlflce Out ut 

Sta e Dlscha 

1780.60 
1786.00 14 
1790.00 20 
1796.00 24 

ALTERNATIVE NO. 3 
Storage and Diachargs vs Stage Data for North Heights Dam (No.11) 

Principal Spillway: 15 inch orifice plate 
Emergency Spillway: 100-foot spillway, Elevation = 1837 feet 

Appendix K 
North Heights Dam modifications rating curve page 1 of 1 



Orifice Output 
I Culvert 

Stage Discharge 
(ft) (cfsl 

1 884.66 0 
1886.50 20 
1890.00 56 

, 1895.00 83 
1900.00 104 
1905.00 121 
1910.00 136 
1915.00 150 
1920.00 162 
1925.00 174 
1930.00 184 

ALTERNATIVE NO. 3 
Storage and Discharge vs Stage Data for Sunridge Canyon Dam (No. 7 )  

Principal Spillway: 3 2  inch orifice plate 
Emergency Spillway: 220-foot spillway, Elevation = 1930 feet 

Uneven Weir Output 
I 

~. 
E:\P\63\QWIN\DM7-RCl .WS2 SunRidge Canyon Dam modifications rating curve page 1 of 1 



APPENDIX L 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 4 



l*****+******++*+*+**+~*****+******'++**** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
1 NAY 1991 

VERSION 4.0.1E 
+ 

RUNDATE 10/21/96 TIME 16:07:18 + ......................................... 

t++**t*t*+t~******+**+*+~**+******t**** 

+ 
+ U.S. ARMY CORPS OF ENGINEERS + 

HYDROLCGIC ENGMEERING CENTER * 
609 SECMn, STREET t 

t DAVIS, CALIFORNIA 95616 i . (916) 551-1748 t 

* f 

tt*t+**Cl******+t****t*..*tt****t*ft*** 

THIS PROGRAM REPLACES ALL P W W S  VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HECIDB, AND HEClIM. 

THE DEFINITIONS OF VARIABLES -RTPIP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKX- ON Rn-CARD WAS CIiANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
N m  OPTIONS: DAMBREAK OUTFLOW SUBHERGENCE , SINGLE EA'ENT DAHAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTER% M S S  RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERWCE m R I T H M  

LINE 

LINE 

File: damp-&oh1 

HEC-1 INPUT PAGE 1 

ID ECUNTAIN HILLS ADMF' - Project No. 63 
ID Future Condition Model File: DAMP-6. IH1 
ID 100-Year, 6-Hour Storm Date: 5/9/96 CCC 
ID 
ID Alternative No. 4 Analysis: 
ID Model for the Proposed Dam with data as follows: 
ID (a) Principal Spillway = 1-72" RCP 
ID (b) Emergency Spillway Elev. = 1739.5 ft Width: 30.00 ft 
ID 
ID + + * + * * f * * " + . * + * * ' + t + * * * f * * t C * * t * t * * * * t t * * * * * * + * + * * * * * * * * * * * * * * * * * * * + * * * *  

ID ++" The inflow hydrograph to the proposed dam is assumed to equal **++ 
ID ++" the inflow hydrograph to GEPD. Subbasin 210, as delineated by ++++ 

ID *+++ the Etn Hills FDS, is considered non-effective for this *ttt 

ID "++ reco~aissance level evaluation and is not modeled separately. ++" 

ID 't*""*'f*"*'*++***********t*tt*t+**tt*.*****..**,*.**,**+*********~~.+ 

IT 5 200 
I0 5 
IN 15 
+DIAGRAM * 
JD 3.30 0.01 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.991 1.000 
JD 3.28 0.50 
JD 3.23 2.80 
PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076 
PC 0.087 0.100 0.120 0.163 0.252 0.451- 0.694 0.837 0.900 0.938 
PC 0.950 0.963 0.975 0.988 1.000 
JD 3.04 16.0 
PC 0.000 0.015 0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119 
PC 0.135 0.152 0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912 
PC 0.946 0.960 0.973 0.987 1.000 
+ 

C560I 
BASIN S207 (Inflow to Dam 6 - Aspen Dam) 
THE FOLLCWNG PARAMETERS WERE PROVIDED FOR THIS BASIN 

3.9 Lca- 2.2 S= 464.7 Kn- .038 LRG.. 38.3 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.15 
.17 .31 4.90 .29 31.55 

189. 273. 681. 1079. 1350. 1645. 2155. 1382. 1135. 1002. 
881. 763. 641. 518. 452. 411. 331. 263. 231. 207. 
163. 145. 124. 92. 92. 92. 47. 36. 36. 36. 
36. 36. 36. 36. 36. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 2 

KK C5600 
KM Reservoir route at C560 (Dam 6). 
RS 1 ELEV 1808.8 
SV 0.00 1.1 14.81 34.65 60.43 93.47 135.64 183.00 186.00 191.44 
SV 197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 254.00 
SE 1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 1836.0 
SE 1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 1839.4 

Appendix L: Alternetive No. 4 Analysis 
100-year, B h o u  HEC-1 model 



LINE 

File: damo-%oh1 

KK 560599 
Kn Normal d e ~ t h  channel route 

C5781 
BASIN S208 (Inflow to Dam 11 - N. Heights Dam) 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
1;. 3.0 Lca- 1.6 S- 488.9 Kn-.022 LAG= 17.7 
PHOENIX W T A I N  S-GRAPH WAS USED FOR THIS BASIN 

2.00 
.10 .25 4.80 .28 50.48 

513. 1937. 3377. 3020. 1966. 1434. 971. 720. 461. 339. 
233. 186. 85. 73. 73. 73. 0. 0. 0. 0. 

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

KK C5780 
KH Reservoir route at C578 (Dam 11). 
RS 1 ELEV1779.2 
SV 0.00 16.38 31.30 53.65 84.39 126.17 138.00 143.00 147.00 154.47 
SV 161.00 167.00 174.00 181.00 187.43 194.00 202.00 205.00 
SE 1779.2 1794.0 1798.0 1802.0 1806.0 1810.0 1810.8 1811.2 1811.6 1812.0 
SE 1812.4 1812.8 1813.2 1813.6 1814.0 1814.4 1814.8 1815.0 
SQ 0 131 181 221 254 283 305 325 328 366 
SQ 522 812 1194 1651 2176 2763 3406 4104 4855 5250 
SE 1779.2 1786.0 1790.0 1794.0 1798.0 1802.0 1806.0 1810.0 1810.8 1811.2 
SE 1811.6 1812.0 1812.4 1812.8 1813.2 1813.6 1814.0 1814.4 1814.8 1815.0 
RL 0.97 

KK 578599 
W Normal depth channel route 
RS 1 F& -1 
RC 0.055 0.045 0.055 3762.0 0.01624 
RX 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6 
RY 1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7 

HEC-1 INPUT 

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

C584I 
BASIN S209 (Inflow to Dam 7 - SunRidge Canyon) 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
Ir 3.2 Lca- 1.7 S- 582.3 Kn- .024 LAGP 19.9 
PHOENIX M T A I N  S-GRAPH WAS USED FOR THIS BASIN 

1.60 
.13 .28 4.62 .32 41.50 

316. 1213. 2067. 2665. 1606. 1245. 915. 659. 495. 332. 
255. 187. 133. 99. 52. 52. 52. 52. 0. 0. 

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

C5840 
Reservoir route at C584 (Dam 7). 
1 E L W  1884.8 

0.00 11.55 37.17 57.52 86.65 
113.00 118.00 122.00 126.25 131.00 
1884.8 1908.0 1916.0 1920.0 1924.0 
1926.8 1927.2 1927.6 1928.0 1928.4 

0 135 223 285 326 
704 1007 1394 1852 2374 

1884.8 1892.0 1900.0 1908.0 1916.0 
1926.0 1926.4 1926.8 1927.2 1927.6 

0.15 

KK 584599 
Kn Normal depth channel route 
RS 2 FLCW -1 
RC 0.065 0.050 0.065 6526.0 0.02571 
RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7 
RY 1796.3 1791.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4 

S210 
BMIN S210 (Inflows from the watershed above Dam 4) 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L.. 1.9Lca- .9 S- 360.7 Kn- .030 LAG- 17.0 
PHOENIX W T A I N  S-GRAPH WAS USED FOR THIS BASIN 

1.38 
.09 .24 5.61 .19 24.82 

386. 1462. 2587. 1930. 1339. 946. 649. 444. 315. 211. 
136. 104. 52. 52. 52. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

Appendix L: Alternative No. 4 Analysis 
100-yew, B-hour HEC-1 model 

PAGE 3 
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LINE 

KN t* DAKPI is t h e  t o t a l  f low a t  t h e  proposed dam above Golden Eagle Blvd, ** 
KM + +  wfiich is assumed t o  b e  e q u a l  t o  t h e  inf low t o  GEPD. +. 
KM *+*********~****** ' * * *~~~+*++***+** . * * * *~********++~++****************+** ,  
HC 4 
t 

HEC-1 INPUT PPGB 4 

KK DAKPO 
KM Reservoir  r o u t e  a t  DAKPO 
KM Pr inc ipa l  Spillway: 1-72 i n c h  RCP 
KM Emergency Spillway Elevat ion:  1739.5 f t  Width: 30.00 f t  
KO 5 
RS 1 ELW 1714.0 
SV 0.00 0.82 10.25 28.90 58.14 90.91 115.90 144.98 240.35 282.59 
SV 344.19 414.84 498.16 592.65 698.18 813.61 938.87 1074.50 1143.74 1299.5 
SE 1714.0 1718.0 1722.0 1725.0 1728.0 1730.5 1732.0 1733.5 1737.5 1739.0 
SE 1741.0 1743.0 1745.0 1747.0 1749.0 1751.0 1753.0 1755.0 1756.0 1758.0 
SQ 0 114 281 377 440 487 515 544 619 647 
SQ 764 1229 1999 3059 4422 6090 0110 10479 11814 14782 
+ 
t 

C599I is assumed equal t o  DAMPO 
* 

144 KK C5990 
145 KM Reservoir r o u t e  a t  C599 (GEPD). 
14 6 KO 5 

150 SE 1694.7 1708.0 1710.0 1712.0 1714.0 1714.8 1715.0 1715.2 1715.4 1715.6 
151 SE 1715.8 1716.0 1716.2 1716.4 1716.6 1717.0 1717.2 1717.4 1717.6 1717.8 
152 SQ 0 38 214 312 384 443 497 543 587 628 
153 SQ 642 754 957 1262 1665 2182 2483 2811 3164 3540 
154 SE 1694.7 1696.0 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 
155 SE 1714.8 1715.4 1715.8 1716.2 1716.6 1717.0 1717.2 1717.4 1717.6 1717.8 
156 RL 0.97 
157 ZZ 

1 
SCHEMATIC DIAGRAM OF STREAM NEmRK 

INPUT 
LINE (V) ROUTING I--->) DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

32 C560I 
v 
v 

4 4 C5600 
v 
v 

54 560599 

8 8 

98 

110 

116 

126 DAKPI.. ... 
v 
v 

132 DAMP0 
v 
v 

144 C5990 

("+) RUNOFF ALSO COMPUTED AT THIS LOCATION 
l****+.**+*********tt*t~*t**tt*t*.*t****** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

MAY 1991 + 
+ VERSION 4.0.18 

RUN DATE 10/21/96 TIME 16:07:18 + 

+*******tt*~*+t*+**t**,***t*,**,**.*t*t** 

File: damp6.ohl 
Appendix L: Alternative No. 4 Analysis 

100-year, 6-hour HEC-1 model 

*****.*t***t+..tt*.t*****tt************ 

U.S. ARM CORPS OF WGINEERS * 
HYDROLCGIC ENGINEERING CENTER 

609 SECCNO STREET 1 

DAVIS, W\LIFORNIA 95616 
(916) 551-1748 * 

t + 
+**+*******.tt~ttt*tttt**t**t*t******t, 
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FOUNTAIN HILLS ADW - Project No. 63 
Future Condition Model File: DAMP-6. IH1 
100-Year, 6-Hour Storm Date: 5 /9 /96  ccc 

Alternative No. 4 Analysis: 
Model for the Proposed Dam with data as follows: 

(a) Principal Spillway - 1-72" RCP 
ib) Emergency Spillway Elev. - 1739.5 ft Width: 30.00 ft 

***+*t*t***t*tt*t+**ttbbt*****f**+b+t****~**+****+*****tb************+*** 

"++ The inflw hydrograph to the proposed dam is assumed to equal **" 
'1" the inflow hydrograph to GEPD. Subbasin 210, as delineated by "+* 
' " 1  the Ftn Hills FDS, is considered non-effective for this t t t f  

"++ reconnaissance level evaluation and is not modeled separately. '+++ 

+**+tttt**.*t.**t*t******b..t+t*f****t+*b***.*************.*****+*******. 

17  I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUHBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 W I N G  DATE 
NDTIME 1635 KNDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SUREACE AREA ACRXS 
TEMPERATURE DEGREES FAHRENHEIT 

19  JD INDEX STORM NO. 1 
ST AH 3.30 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

20 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

23 JD INDEX STORM NO. 2 
STRM 3.28 
TRDA 0.50 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.03 
0.03 0.01 
0.00 0.00 
0.00 0.00 

24 JD INDEX STORM NO. 3 
STRH 3.23 
TRDA 2.80 

25 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.03 0.03 
0.05 0.02 
0.00 0.00 
0.00 0.00 

Fils: dam~-6.ohl 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

INDEX STORM NO. 4 
STRM 3.04 PRECIPITATION DEPTH 
TROA 16.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 
0.03 0.03 0.06 0.06 0.06 0.07 0.07 0.07 0.04 0.04 
0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

Appendix L: Alternative No. 4 Analysis 
100-year, 6-hour HEC-1 model 



OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0.  HYDRCGPAPH PLOT SCALE 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE: MILES 

PGAK Tim OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

+ 6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
+ C5600 295. 5.15 214.  166.  166.  

ROUTED TO 
+ 560599 295. 5.83 274.  166.  166.  

HYDROGRAPH AT 
+ C578I 3213. 4.08 516. 188.  188. 

ROUTED TO 
+ C5780 1114. 4.67 394. 188.  188.  

ROUTED TO 
+ 518599 1015. 4.15 394. 188.  188.  

HYDROGRAPH AT 
+ C584I 2567. 4.11 319.  138.  138.  

ROUTED TO 
+ C5840 916. 4.61 354. 138.  138. 

ROUTED TO 
+ 584599 812. 4.83 352. 138.  138.  

HYDROGRAPH AT 
+ 5210 2520. 4.08 322. 117.  117.  

4 COMBINED AT 
+ DAMP1 2444. 4.11 1163.  553.  553.  

ROUTED TO 
+ DAMP0 679. 9.25 655. 496. 496. 

ROUTED TO 
+ C5990 606. 12.83 600. 460. 460. 

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

BASIN M A X W  TIME OF 
ARBA STAGE WAX STAGE 

File: damp-6.ohl 
Appendix L: Aiternative No. 4 Analysis 
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l f f t t t t + t t f l t t + f + * t t + + t + + ~ t & + + + + ~ t I ) t t b t * * *  

1 

+ FLOOD HYDROGRAPH PACKAGE (HEC-11 ' 
1 MAY 1991 + 

VERSION 4.0.1E + 

RUN DATE 10/21/96 TIME 15:40:47 ' 
* * C * l * t * * * * * * * * * * t * * * * t * * * t * * * + * ~ + ' . L * * * * +  

*ttttt*****t**t***t******&********t**Ct 

1 

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

1 609 SECOHD STREET 

DAVIS, C?&IEOPNIA 95616 
b (916) 551-1748 

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OB HEC-1 KNOW AS HECl (JAN 73), HEClGS, HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIHP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- ON RM-CARD WX3 CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE E O R T M 7  VERSION 
NEW OPTIONS: DAMBREAK OUTFLCW SUBMERGENCE , SINGLE EVENT DAHAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AM) AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERSNCE ALMRITHN 

HEC-1 INPUT P X E  1 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

LINE 

File: damp24.ohl 

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

ID FOUNTAIN HILLS ADMP - Project NO. 63 
ID Future Condition Model File: DAMP-24 .IH1 
ID 100-Year, 24-Hour Storm Date: 5/9/96 CCC 
ID 
ID Alternative No. 4 Analysis: 
ID Model for the Proposed Dam with data as follows: 
ID (a) Principal Spillway = 1-72" RCP 
ID (b) Emergency Spillway Elev. = 1739.5 ft Width: 30.00 ft 
ID 
ID ***""*"***t'*t*t+t****+****ttt~****************~~+****************+*** 

ID *++* The inflow hydrograph to the proposed dam is assumed to equal +f f *  
ID *++' the inflow hydrograph to GEPD. Subbasin 210, as delineated by +*+* 
ID ****  the Ftn Hills EDS, is considered non-effective for this tt+t 

ID ****  reconnaissance level evaluation and is not modeled separately. *"' 
ID * " " * * * * * * * * ~ * * + * * * . * * * + * C + ~ * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * + *  

IT 5 600 
I0 5 
IN 30 
+DIAGRAM 
JD 4.20 0.01 
PC .OOO -005 .011 .016 .022 -028 .035 .041 .048 -056 
PC .063 -071 .080 .089 .098 .lo9 .I20 .I33 .I47 .I63 
PC .I81 .204 .235 .283 .663 .735 .772 .799 .820 .838 
PC .854 .868 .880 .891 .902 -912 .921 .929 -937 .945 
PC .952 .959 .965 .972 .978 -984 .989 .995 1.000 
JD 4.12 1.38 
JD 4.12 1.60 
JD 4.10 2.00 
JD 4.10 2.15 
JD 3.99 10.00 

ID. 

C560I 
BASIN S207 (Inflow to Dam 6 - Aspen Dam) 
THE FOLUXJING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3.9 Lca- 2.2 S= 464.7 Kn= .038 LAG= 38.3 
PHOENIX MOUNTAIN S-GRAPH W X  USED FOR THIS BASIN 

2.15 

C5600 
1 ELEV 1808.8 

Reservoir route at C560 (Dam 6). 
0.00 1.71 14.81 34.65 60.43 93.47 135.64 183.00 186.00 

197.00 205.00 212.00 219.00 226.40 234.00 242.00 246.00 250.00 
1808.8 1812.0 1816.0 1820.0 1824.0 1828.0 1832.0 1835.4 1835.6 
1836.4 1836.8 1837.2 1837.6 1838.0 1838.4 1838.8 1839.0 1839.2 

0 57 136 184 224 257 285 303 319 
HEC-1 INPUT 

Appsndix L: Alternative No. 4 Analysis 
100-year, 24-how HEC-1 model 



LINE 

95 

KK 560599 
KM Normal d e p t h  channe l  r o u t e  
RS 1 FLOW -1 
RC 0.050 0.025 0.050 3127.0 0.0272 
RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 
RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7 
t 

C578I 
BASIN S208 ( In f low t o  Dam 11 - N. H e i g h t s  Dam) 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L- 3.0 Lca- 1 . 6  S- 488.9 Kn- .021 LAG- 16.9 
PHOWIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

2.00 
.10 .25 4.80 .28 50 .48  

513. 1937. 3377. 3020. 1966.  1434.  971. 720. 461. 339. 
233. 186. 85.  73. 73. 73. 0. 0. 0. 0. 

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

KK C5780 
M Reservo i r  r o u t e  a t  C578 (Dam 11). 
RS 1 ELW 
SV 0.00 16.38 
SV 161.00 167.00 
SE 1779.2 1794.0 
SE 1812.4 1812.8 
SQ 0 131  
SQ 522 812 
SE 1779.2 1786.0 
SE 1811.6 1812.0 
RL 

KK 578599 
KM Normal d e p t h  channe l  r o u t e  
RS 3 FLOW -1 
RC 0.055 0.045 0.055 3762.0 0.01624 

C584I 
BASIN 5209 ( I n f l o w  t o  Dam 7 - SunRidge Canyon) 
THE FOLUrWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

3.2 Lca- 1 .7  S= 582.3 Kn- .024 LAGo 19.9 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.60 
.13 .28 4.62 .32 41.50 

314. 1207. 2056. 2667. 1607. 1247.  919. 660. 498. 332. 
257. 188. 133. 101. 52.  52. 52.  52. 0. 0. 

HEC-1 INPUT PAGE 3 

C5840 
Rese rvo i r  r o u t e  a t  C584 (Dam 7 ) .  

1 ELW 1884.8 
0.00 14.55 37.17 57.52 86.65 

113.00 118.00 122.00 126.25 131.00 
1884.8 1908.0 1916.0 1920.0 1924.0 
1926.8 1927.2 1927.6 1928.0 1928.4 

0 135 223 285 326 
704 1007 1394 1852 2374 

1884.8 1892.0 1900.0 1908.0 1916.0 
1926.0 1926.4 1926.8 1927.2 1927.6 

0.15 

KK 584599 
KM Normal d e p t h  channe l  r o u t e  
RS 3 FLOW -1 
RC 0.065 0.050 0.065 6526.0 0.02571 
RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7 
RY 1796.3 1791.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4 

5210 
BASIN S210 ( I n f l o w s  from t h e  w a t e r s h e d  above  Dam 4 )  
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
I.= 1.9 Lca- .9  S- 360.7 Kn- .029 LAG=. 16.5 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

1.38 
.09 .24 5 .61  .19 24.82 

386. 1462. 2587. 1930. 1339. 946. 649. 444. 315. 211. 
136. 104. 52. 52. 52. 0. 0. 0. 0. 0. 

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

KX DAMPI 
KM ,+.*.*,*,*+*+.~**,*~***********+***~*,*************+*.**+**.**+*+*****+**+ 
KH + +  D M 1  is t h e  t o t a l  f l o w  a t  t h e  p r o p o ~ e d  dam above Golden Eag le  Blvd. *' 
M '+ which is assumed t o  b e  e q u a l  t o  t h e  i n f l o w  t o  GEPD. 
,@, "'.."""**"~*****.~.*~**.t..**.C*t1t*.*****.**~*********b.*.b*+*.+.+** 

File: damp24.ohl  
Appendix L: Alternative No. 4 Analysis 

100-year, 24-hour HEC-1 mods1 



INPUT 
LINE 

NO. 

DAMPO 
Reservoir route at DAMPO 
Principal Spillway: 1-72 inch RCP 
Emergency Spillway Elevation: 1739.5 ft Width: 30.00 ft 

5 
1 ELEV 1714.0 

0.00 0.82 10.25 28.90 58.14 90.91 115.90 144.98 240.35 282.59 
344.19 414.84 498.16 592.65 698.18 813.61 938.87 1074.50 1143.74 1299.5 
1714.0 1718.0 1722.0 1725.0 1728.0 1730.5 1732.0 1733.5 1737.5 1739.0 
1741.0 1743.0 1745.0 1747.0 1749.0 1751.0 1753.0 1755.0 1756.0 1758.0 

HEC-1 INPUT PAGE 4 

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

14 0 SQ 0 114 284 377 440 487 515 544 619 647 
14 1 ;Q 764 1229 1999 3059 4422 6098 8110 10479 11814 14782 

1 

+ C5991 is equal DAMP0 

C5990 
Reservoir route at C599 (GEPD) . 
5 
1 ELEV 1694.7 

0.00 16.85 31.66 52.71 80.85 95.00 98.00 102.00 105.00 109.00 
113.00 116.14 120.00 124.00 128.00 136.00 139.00 144.00 148.00 152.00 
1694.7 1708.0 1710.0 1712.0 1714.0 1714.8 1715.0 1715.2 1715.4 1715.6 
1715.8 1716.0 1716.2 1716.4 1716.6 1717.0 1717.2 1717.4 1717.6 1717.8 

0 38 214 312 384 443 497 543 587 628 
642 754 957 1262 1665 2182 2483 2811 3164 3540 

1694.7 1696.0 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 
1714.8 1715.4 1715.8 1716.2 1716.6 1717.0 1717.2 1717.4 1717.6 1717.8 

0.97 

SCHEMATIC DIAGRAM OF ST= NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

8 6 C584I 
v 
v 

9 6 C5840 
v 
v 

108 584599 

114 S210 

124 DANPI ....... ............................. 
v 
v 

130 DANPO 
v 
v 

142 C5990 

(**'I  RUNOFF ALSO COMPUTED AT THIS LOCATION 
l"**+.*+.'**'**~*****t*****tttttt***t***. 

t 

F W D  HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.18 + 

' RUN DATE 10/21/96 TIME 15:40:47 * 

*l.t+t****+*f**t*t*ttt*t*tb,,**,t..*****. 

File: damp-24.ohl 

FOUNTAIN HIUS ADMP - Project No. 63 

Appendix I.: Alternative No. 4 Analysis 
100-year. 24-hour HEC-1 model 

*t*t*******+.**.+**,tttt**t+ttft**ttt** 

* 
* U.S. ARHY CORPS OF ENGINEERS + 

HYDROLOGIC ENGXNEERING CENTER + , 609 S E m  STREET * DAVIS, CALIFORNIA 95616 
+ (916) 551-1748 

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



Future Condition Model 
100-Year, 24-Hour Storm 

File: DAMP-24.IH1 
Date: 5/9/96 CCC 

Alternative No. 4 Analysis: 
Model for the Proposed Dam with data as follows: 

(a) Principal Spillway - 1-72" RCP 
(b) Emergency Spillway Elev. - 1739.5 ft Width: 30.00 ft 

t*tt~+t++tt*t*******+*t+t**tt*ttt+**t+t++*+t*+***+***+****+*+***+++++***+ 

+"* The inflow hydrograph to the proposed dam is assumed to equal * * *+  
'+*+ the inflew hydrograph to GEPD. Subbasin 210, as delineated by "** 
+"* the Ftn Hills FDS, i e  considered non-effective for this +++* 
**" reconnaissance level evaluation and is not mcdeled separately. ***+ 
**~tt**t*********tt+***+**************************+*+****+*************** 

17 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0. 

IT HYDROGRAPH TIME DATA 
W I N  5 
IDATE 1 0 
ITIME 0000 

NQ 600 
NDDATE 3 0 
NDTIME 0155 
ICENT 19 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATS 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CWTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 49.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LDJGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TWPERATURE 

19 JD INDEX STORM NO. 1 
STRM 
TRDA 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

4.20 PRECIPITATION DEPTH 
0.01 TRANSPOSITION DRAINAGE AREA 

20 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

25 JU INDEX STORM NO. 2 
STRM 4.12 
TRDA 1.38 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.01 0.01 0.01 
0.06 0.06 0.06 
0.01 0.01 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

File: dernp24.ohl 
Appandix L: Alternative No. 4 Analysio 

100-year, 24-hour HEC-1 model Page 4 



0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 3 
STRM 4.12 
TRDA 1.60 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 4 
STRM 4.10 
TRDA 2.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 5 
STRH 1.10 
TROA 2.15 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

File: damp24.ohl 

PRECIPITATION 
TRANSPOSITION 

DEPTH 
DRAZNAGE AFSA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AFSA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

Appendix L: Alternative No. 4 Analysis 
100-yew, 24-hour HEC-1 model 



0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

29 JD INDEX STORM NO. 6 
STRM 3.99 
TRDA 10.00 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.06 0.06 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

134 KO OUTPUT CONTROL VARIABLES 
IPPNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

144 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 
t 

PEAK TIME OF AVERAGE FLOW FOR HAXIMUM PERIOD BASIN HAXIHUH TIME OF 
STATION FLOW PEAK AREA STAGE W S T A G E  

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t C560I 2012. 12.25 

ROUTED TO 
+ C5600 284. 13.67 

ROUTED TO 
t 560599 284. 13.75 

HYDROGRAPH AT 
+ C5781 3058. 12.08 

ROUTED TO 
t C5780 506. 12.75 

ROUTED TO 
t 578599 491. 13.00 

ROUTED TO 
+ '25840 402. 12.75 

ROUTED TO 
t 584599 390. 13.00 

HYDROGRAPH AT 

Appendix L: Alternative No. 4 Analysia 
100-yaw. 24-hour HEC-1 model 



t 5210 2121. 12.08 271. 

4 COMBINED AT 
+ DAMP1 2697. 12.08 1116. 

ROUTED TO 
+ DAMP0 641. 17.92 635. 

ROUTED TO 
+ C5990 598. 22.00 594. 

f * f  N O W  END OF HEC-1 '+' 

File: dsmp24.ohl 
Appendix L: Alternative No. 4 Analysis 

100-yew. 24-how HEC-1 model 



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

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
HAY 1991 

VERSION 4.0.16 
1 

RUN DATE 10/21/96 TIME 15:28:21 

**t******+*.*t**********+****t**+*.***..+ 

1++*~++****Ct++~+*****t**t+*******+**** 

* U.S. ARMY CORPS OF ENGINEERS 
* WYDROICGIC ENGINEERING CENTER 
t 609 SECOND STREET 

DAVIS, CALIFORNIA 95616 I 

(916) 551-1748 

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

THIS PROGRAM REPLACES W PFSVIOUS VERSIONS OF HEC-1 KNCX?N AS HECl (JAN 731, HEC~GS, HECIDB, AND HSClKU. 

THE DEFINITIONS OF VARIABLES -RTW- AND -RTIOR- HAVE W G E D  FROM THOSE USED WITH THE 1973-SMB INPUT STRUCTURE. 
THE DEFINITION OF -AEtSKK- ON M-CARD WLS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAECI7 VERSION 
NEW OPTIONS: DAMBREAK OUTFIKU SUBWBRGWCE , SINGLE EVENT DAHAGE CALCULATION, DSS:WRITE STAGE FREWENCX, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIPFERENCE AWORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 

LINE 

ID. 

HEC-1 INPUT PAGE 1 

FOUNTAIN a1LL.s ADMP - Project No. 63 
Future Condition Model 
0.5 PIG storm 

File: DAMP-PME. IHl 
Date: 5/9/96 CCC 

Alternative No. 4 Analysis: 
Model for the Proposed Dam with data as follows: 

(a) Principal Spillway = 1-72" RCP 
(b) Emergency Spillway Elev. - 1739.5 ft Width: 30.00 ft 

t***********+.***+*t***t*~f*ttt**ff*.t******f*******+***********++******* 

*++* The inflow hydrograph to the proposed dam is assumed to equal "" 
"** the inflow hydrograph to GEPD. Subbasin 210, as delineated by "" 
*+*+ the Ftn Hills FDS, is considered non-effective for this tttf  

****  reconnaissance level evaluation and is not modeled separately. "** 
t*****,ttt+****ttt***1**+**t*~1******t*******,***+*********************~. 

1U 

ID JR Record used to Calculate O.5PME 
ID 
'DIAGRAM 
IT 5 0 0 210 
IN 5 
I0 5 
JR FLOW 0.5 

DAMPI 
PME Inflou Hydrograph to Proposed Dam 

7.13 
2557 2391 2090 1839 1635 1501 
1155 1127 1109 1101 1113 1134 
1192 1214 1239 1267 1298 2898 

58754 55837 50581 43769 36839 31131 
14532 12596 11016 9743 8724 7991 
5713 5250 4788 4320 3861 3424 
2209 2062 1898 1733 1604 1491 
1212 1185 1167 1152 1129 1103 
1040 1032 1023 1015 1007 999 
961 952 944 935 927 919 
888 880 873 865 857 848 
785 766 744 709 673 642 
552 544 536 529 522 515 
483 477 471 464 457 450 
410 402 394 382 363 337 
239 228 219 211 205 200 
179 174 170 166 162 159 
142 139 136 133 131 128 
115 113 111 108 106 103 
72 67 62 56 5 1 47 

HEC-1 INPUT PAGE 2 

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

KK DAMP0 
KM Reservoir route at DAMP0 
KM Principal Spillway: 1-72 inch RCP 
KM Emergency Spillway Elevation: 1739.5 ft Width: 30.00 ft 
KM Antecedent water surface elevation set to emergency spillway crest 
RS 1 ELEV 1739.5 
SV 0.00 0.82 10.25 28.90 58.14 90.91 115.90 144.98 240.35 282.59 

File: damppmf.oh1 
Appendix L: Altenutive No. 4 Analysis 

0.6 PMF HEC-1 model 



SV 344.19 414.84 498.16 592.65 698.18 813.61 938.87 1074.50 1143.74 
SE 1714.0 1718.0 1722.0 1725.0 1728.0 1730.5 1732.0 1733.5 1737.5 
SE 1741.0 1743.0 1745.0 1747.0 1749.0 1751.0 1753.0 1755.0 1756.0 
SQ 0 114 284 377 440 487 515 544 619 
SQ 764 1229 1999 3059 4422 6098 8110 10479 11814 

+ C5991 ia the same as DAMP0 
* 

C5990 
Reservoir route at C599 (GEPD) 
Antecedent water surface set at emergency spillway crest 
1 ELEV 1715.0 

0.00 0.03 0.47 16.85 80.85 98 116.14 136.00 156.22 
200.89 214.00 226.00 252.10 281.00 310.47 344.00 376.60 413.00 
1694.7 1700.0 1702.00 1708.00 1714.00 1715.00 1716.00 1717.00 1718.00 
1720.0 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 

0 95 214 497 628 651 1097 2182 3943 
8917 10376 11902 15529 21659 29743 39565 50633 62566 

1694.7 1698.0 1700.0 1708.00 1714.00 1715.00 1716.00 1717.00 1118.00 
1720.0 1720.50 1721.00 1722.00 1723.00 1724.00 1725.00 1726.00 1727.00 

0.97 

1 
SCHEMATIC DIAGRAM OF STRGAW NEZWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIWRTED OR PUMPED FLOW 

23 DAMPI 
v 
v 

46 DAMP0 
v 
v 

58 C5990 

( * *+ )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
l'*+t",tt*'*""'f~~****t*C****+*.+C**t+* 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 

+ RUN DATE 10/21/96 TIME L5:28:21 

* * * * t * * * t * * + * * + * * * . t * * * * * * * + + * b t * * * * . t t t .  

FOUNTAIN HILLS ADHP - Project No. 63 
Future Condition Model 
0.5 PMF Storm 

***+***tff****t********f***********+t** 

* 
+ U.S. ARMY CORPS OF ENGINEERS + 

HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET 

DAYIS, CALIFORNIA 95616 
1 (916) 551-1748 t 

t 1 

t**t+**l******ft*tttf*~*t**fC***tft*tf* 

File: DAMP-PMF.IH1 
Date: 5/9/96 CCC 

Alternative No. 4 Analysis: 
Model for the Proposed Dam with data as follows: 

(a) Principal Spillway - 1-72" RCP 
(b) Smergency Spillway Elev. - 1739.5 ft Width: 30.00 ft 

*+tt*t+**t********tt***t********t***************~************+*+*+*+***** 

+*" The inflow hydrograph to the proposed dam is assumed to equal *"+ 
+"' the inflw hydrograph to GEPD. Subbasin 210, as delineated by '++* 
**" the Ftn Hills FDS, is considered non-effective for this tttt 

+ *  reconnaissance level evaluation and is not modeled separately. "'+ 
*******tt***.***************tt*t*******t***********b*~~~*******~***~*.**~ 

JR Record used to Calculate O.5PMF 

21 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 UINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 210 HUHBER OF HYDROGRMH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIWE 1725 ENDING TIME 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 17.42 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

Appendix L: Alternative No. 4 Analysis 
0.6 PMF HEC-1 model Page 2 



MULTI-PLAN OPTION 
NPLAN 1 NIJHBER OF PLANS 

MULTI-RATIO OPTION 
RATIOS OF RUNOFF 

0.50 

PEAK FLOW AND STAGE (END-OP-PERIOD) SUMNARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AFQ3A IN SQUARE MILES 

TIME TO PEAK IN HOURS 

PATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDROGRAPH AT 
t DAHPI 7.13 1 FLOW 29377. 

TIWh 2.50 

ROUTED TO 
t DAMP0 7.13 1 FLOW 13229. 

TIWh 3.00 

" PEAK STAGES IN FEET ** 
1 STAGE 1756.95 

TIKE 3.00 

ROUTED TO 
t C5990 7.13 1 EL&% 13013. 

TIKE 3.08 

*' P6AK STAGES IN FEET *' 
1 STAGE 1721.31 

TXm 3.08 

*++ NORMAL END OF HEC-1 '*' 

File: demppmf.oh1 
Appendix L: Alternative No. 4 Analysis 

0.6 PMF HEC-1 model Page 3 



ALTERNATIVE NO. 4 
Storage and Discharge vs Stage Data for the Proposed Dam 

Principal Spillway: 72 inch concrete pipe 
Emergency Spillway: 30-foot wide spillway, Elevation = 1739.5 feet 

Dam Crest: 1760.0  feet 

Appendix L 
E:\P\63\QWIN\DAMP-RC.WB2 Alternative No. 4 Proposed Dam rating curve page 1 of 1 



APPENDIX M 

Supporting HY-8 printouts and HEC-1 model output for Options P-1 through P-3 



~*f * *"* *" ' * *+f t ' f t * * * * t * * * t * r ) * f f * * * * t * * *  

C 

+ FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
MAY 1991 

VERSION 4.0.18 + 
t 1 

* RUNDATE 10/23/96 TIME 09:12:31 
* 
*tt*********t*t+****t****ttt..*****~t**t* 

X X X X X X X X X X X X X X  X  
X  X X  X X  XX 
X X X  X  X  
XXXXXXX XXXX X  xxxxx X  
X  X X  X  X 
X X X  X  X  X 
X X X X X X X X X X X X X X  XXX 

*t*************t***+*******t***t*tt*t*t 

* + 
U.S. AWY CORPS OF ENGINEERS + 

HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
(916) 551-1798 

*****t****tl**t++t**+.**********t*tf*** 

THIS PROGRAM REPLACES ALL PFSVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEClGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RW-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUWCY, 
DSS:RkXl TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINENATIC WAVE: NEW FINITE DIFFERXNCE ALGORITHM 

HEC-1 INPUT PAGE 1 

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

1 ID FOUNTAIN HILLS ADMP - Project NO. 63 
2 ID Future Condition Model File: optg-6.IH1 
3 ID 100-Year. 6-Hour Storm Date: 10/23/96 wso 

LINE 

IU 

ID Alternative No. 5: Principal Spillway Option Analysis 
ID 
ID Inflow hydrograph to GEPD is directly coded using QI records to allow 
ID analysis of all three options in one model. 

IT 5 200 
I0 5 
IN 5 
*DIAGRAM 

ID.. 

P-1AI 
Option P-1A: Existing culverts plus perched 12'x 5' RCB 
Inflow Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C599I 

7.13 
0. 1. 6. 15. 22. 26. 29. 34. 
63. 75. 89. 101. 112. 122. 133. 144. 
177. 186. 194. 202. 208. 213. 217. 221. 
231. 235. 239. 243. 248. 255. 265. 277. 
361. 439. 564. 715. 964. 1319. 1621. 1907. 
2444. 2349. 2251. 2118. 1971. 1926. 1922. 1889. 
1669. 1565. 1459. 1352. 1266. 1190. 1128. 1086. 
1020. 1012. 1005. 1000. 992. 981. 973. 966. 
951. 948. 944. 940. 937. 933. 930. 926. 
914. 910. 905. 900. 895. 889. 883. 877. 
857. 848. 836. 823. 808. 792. 776. 757. 
699. 679. 659. 639. 619. 600. 582. 567. 
530. 521. 513. 505. 498. 491. 483. 476. 
454. 447. 439. 431. 420. 409. 395. 381. 
338. 323. 308. 293. 279. 266. 254. 242. 
214. 205. 196. 187. 178. 171. 163. 157. 
139. 134. 129. 124. 121. 118. 114. 111. 
98. 94. 88. 81. 75. 69. 64. 59. 
47. 44. 42. 40. 38. 36. 34. 32. 
24. 20. 17. 1 12. 9. 8. 6. 

P-1AO 
Reservoir route at GEPD (Dam 4). 
Rating Data (Existing + perched 12'x 5' RCB) 
This operation corresponds to Ftn Hills FDS operation C5990 
1 ELEV 1694.7 

0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 
98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 
1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 

0 205 410 615 820 1025 1230 1435 1500 
1694.5 1699.8 1703.4 1705.2 1706.9 1708.6 1710.7 1713.3 1714.2 

0.97 

File: opt-p-&oh1 

HEC-1 INPUT 

Appendix M: Alternative No. 6 - Principal Spillway Options Analysis 
100-year, &hour HEC-1 model 

PAGE 2 

.... 10 

Page 1 



LINE 

File: opt-p6.ohl 

Option P-1B: Existing culverts plus perched 108" RCP 
Inflow Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C599I 

7.13 
0. 1. 6. 15. 22. 26. 29. 34. 
63. 75. 89. 101. 112. 122. 133. 144. 
177. 186. 194. 202. 208. 213. 217. 221. 
231. 235. 239. 243. 248. 255. 265. 277. 
361. 439. 564. 715. 964. 1319. 1621. 1907. 
2444. 2349. 2251. 2118. 1971. 1926. 1922. 1889. 
1669. 1565. 1459. 1352. 1266. 1190. 1128. 1086. 
1020. 1012. 1005. 1000. 992. 981. 973. 966. 
951. 948. 944. 940. 937. 933. 930. 926. 
914. 910. 905. 900. 895. 889. 883. 877. 
857. 848. 836. 823. 808. 792. 776. 757. 
699. 679. 659. 639. 619. 600. 582. 567. 
530. 521. 513. 505. 498. 491. 483. 476. 
454. 447. 439. 431. 420. 409. 395. 381. 
338. 323. 308. 293. 279. 266. 254. 242. 
214. 205. 196. 187. 178. 171. 163. 157. 
139. 134. 129. 124. 121. 118. 114. 111. 
98. 94. 88. 81. 75. 69. 64. 59. 
47. 44. 42. 40. 38. 36. 34. 32. 
24. 20. 17. 14. 12. 9. 8. 6. 

KK P-100 
KN Reservoir route at GEPD (Dam 4). 
KM Rating Data (Existing + perched 108" RCP) 
KN This operation corresponds to Ftn Hills FDS operation C5990 
RS 1 ELEV 1694.7 
SV 0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
SV 98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
SE 1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
SE 1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 
SQ 0 205 410 615 820 1025 1230 1435 1500 1845 
SE 1694.5 1699.8 1704.8 1706.7 1708.2 1710.0 1712.0 1714.2 1715.0 1719.9 
IU. 0.97 

ID.. . 

P-ZAI 
Option P-2A: Existing culverts plus 7'x 6' RC0 at 
Inflow Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C5991 

7.13 
0. 1. 6. 15. 22. 26. 29. 
63. 75. 89. 101. 112. 122. 133. 
177. 186. 194. 202. 208. 213. 217. 
231. 235. 239. 243. 248. 255. 265. 
361. 439. 564. 715. 964. 1319. 1621. 
2444. 2349. 2251. 2118. 1971. 1926. 1922. 
1669. 1565. 1459. 1352. 1266. 1190. 1128. 
1020. 1012. 1005. 1000. 992. 981. 973. 

HEC-1 INPUT 

same invert 

52. 
166. 
227. 
322. 
2397. 
1772. 
1033. 
956. 

PAGE 3 

..... 10 
919. 
864. 
718. 
540. 
461. 
353. 
223. 
144. 
103. 
50. 
27. 
4. 

KK P-2AO 
KN Reservoir route at GEPD (Dam 4). 
KH Rating Data (Existing t 7'x 6' RCB at same invert) 
KN This operation corresponds to Ftn Hills FDS operation C5990 
RS 1 ELEV 1694.7 
SV 0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
SV 98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
SE 1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
SE 1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 
SQ 0 180 360 540 720 900 1080 1260 1440 1500 
SE 1694.5 1697.7 1699.3 1700.8 1702.6 1704.7 1707.4 1710.6 1714.3 1715.7 
RL 0.97 

P-281 
Option P-20: Existing culverts plus 90" RCP 
Inflow Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C599I 

7.13 
0. 1. 6. 15. 22. 26. 
63. 75. 89. 101. 112. 122. 
177. 186. 194. 202. 208. 213. 
231. 235. 239. 243. 248. 255. 
361. 439. 564. 715. 964. 1319. 
2444. 2349. 2251. 2118. 1971. 1926. 
1669. 1565. 1459. 1352. 1266. 1190. 
1020. 1012. 1005. 1000. 992. 981. 
951. 948. 944. 940. 937. 933. 

at same invert 

Appendix M: Alternative No. 6 - Principal Spillway Optiora Analysis 
100-year, 6-hour HEC-1 modal Page 2 



895. 
808. 
619. 
498. 
420. 
279. 
178. 
121. 
75. 
38. 
12. 

INPUT PAGE 4 

LINE 

KK P-2BO 
KM Reservoir route at GEPD (Dam 4). 
KM Rating Data (Existing + 90" RCP at same invert) 
KM This o~eration corresoonds to Ptn Hills FDS o~eration C5990 

P-3AI 
Option P-3A: New 10'x 8' RCB with existing culverts removed 
Inflcu Hydrograph for GEPD (Dam 4 ) 
Hydrograph equals that for C599I 

7.13 
0. 1. 6. 15. 22. 26. 29. 34. 42. 
63. 75. 89. 101. 112. 122. 133. 144. 154. 
177. 186. 194. 202. 208. 213. 217. 221. 224. 
231. 235. 239. 243. 248. 255. 265. 277. 295. 
361. 439. 564. 715. 964. 1319. 1621. 1907. 2200. 
2444. 2349. 2251. 2118. 1971. 1926. 1922. 1889. 1846. 
1669. 1565. 1459. 1352. 1266. 1190. 1128. 1086. 1055. 
1020. 1012. 1005. 1000. 992. 981. 973. 966. 960. 
951. 948. 944. 940. 937. 933. 930. 926. 922. 
914. 910. 905. 900. 895. 889. 883. 877. 871. 
857. 848. 836. 823. 808. 792. 776. 757. 737. 
699. 679. 659. 639. 619. 600. 582. 567. 553. 
530. 521. 513. 505. 498. 491. 483. 476. 468. 
454. 447. 439. 431. 420. 409. 395. 381. 367. 
338. 323. 308. 293. 279. 266. 254. 242. 232. 
214. 205. 196. 187. 178. 171. 163. 157. 150. 
139. 134. 129. 124. 121. 118. 114. 111. 107. 
98. 94. 88. 81. 75. 69. 64. 59. 54. 
47. 44. 42. 40. 38. 36. 34. 32. 30. 
24. 20. 17. 14. 12. 9. 8. 6. 5. 

P-3A0 
Reservoir route at GEPD (Dam 4). 
Rating Data (New 10'x 8' RCB: existing culverts removed] 
This operation corresponds to Ftn Hills FDS operation C5990 
1 ELW 1694.7 

0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 

0 200 400 600 800 1000 1200 1400 1600 1800 
1694.5 1698.6 1700.7 1702.6 1704.7 1707.0 1709.8 1713.1 1716.9 1721.6 

0.97 

HEC-1 INPUT PAGE 5 

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

P-3BI 
Option P-3B: New 120" RCP with existing culverts removed 
Inflcu Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C599I 

7-13 

Appendix M: Alternative No. 6 - Principal Spillway Optiom Analysis 
100-year. 6-hour HEC-1 model Page 3 File: opt-p-6.ohl 



KK P-300 
KM Reservoir route at GEPD (Dam 4 ) .  
KM Rating Data (New 120" RCP; existing culverts removed) 
KM This operation corresponds to Ftn Hilla FDS operation C5990 
RS 1 ELEV 1694.7 
SV 0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
SV 98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
SE 1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
SE 1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 
SQ 0 200 400 600 800 1000 1200 1400 1600 1800 
SE 1694.5 1700.0 1701.4 1703.4 1705.3 1707.6 1710.4 1713.7 1717.6 1722.0 
RL 0.97 
ZZ 

L 

SCHEMATIC DIAGRAM OF STREAM NElWORK 
INPUT 
LINE (V) ROUTING (--->) DIVBRSION OR PUMP 

NO. I. ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FUlW 

(*+*)  RUNOFF ALSO COMPUTED AT THIS W I O N  
l'*t***t""Ct"f**+**+*****1~**t****t.**. 

t t 

F W D  HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.16 

' RUN DATE 10/23/96 TIME 09:12:31 

*****tt**t*t****~~+****+*******.*.+t*tt.. 

**ttt*******~tt***t******t***t*t******1 

* 
U.S. AF34Y CORPS OF ENGINEERS 

+ HYDROKGIC ENGINEERING CENTER * 
1 609 S E C W  STREET 
1 DAVIS, CALIFORNIA 95616 t 

(916) 551-1748 
* * 
*t*t*********t**t********************** 

FOUNTAW HILLS ADMP - Project No. 63 
Future Condition Model File: optg-6.IH1 
100-Year, 6-Hour Storm Date: 10/23/96 wso 

Alternative No. 5: Principal Spillway Option Analysis 

Inflw hydrograph to GEPD is directly coded using QI records to allow 
analysis of all three options in one model. 

10 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIHE 0000 STARTING TIME 

NQ 200 NVHBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

File: optg-6.ohl 
Appendix M: Alternative No. 6 - Principal Spillway Optiorn Analysis 

100-yew, 6-hour HEC-1 model 



ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TPlPERATURE DEGREES FAHRENHEIT 

RUNOFF SumlMY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
AREA STAGE HAX STAGE OPERATION STATION FLOW PEAK 

+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ P-1AI 2444. 4.17 1163. 553. 553. 

ROUTED TO 
+ P-1AO 1498. 5.17 1156. 553. 553. 
+ 

ROUTED TO 
+ P-180 1473. 5.17 1147. 553. 553. 
+ 

HYDROGRAPH AT 
+ P-2AI 2444. 4.17 1163. 553. 553. 

ROUTED TO 
+ P-2A0 1428. 5.17 1163. 553. 553. 
+ 

HYDROGRAPH AT 
+ P-201 2444. 4.17 1163. 553. 553. 

ROUTED TO 
+ P-2BO 1463. 5.17 1163. 553. 553. 
+ 

HYDROGRAPH AT 
+ P-3AI 2444. 4.17 1163. 553. 553. 

ROUTED TO 
+ P-3A0 1451. 5.17 1162. 553. 553. 
+ 

HYDROGRAPH AT 
+ P-381 2444. 4.17 1163. 553. 553. 

ROUTED TO 
+ P-3B0 1430. 5.17 1161. 553. 553. 

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

File: opt-p6.ohl 
Appendix M: Alternative No. 6 - Principal Spillway Options Analysis 

100-year, 6-hour HEC-1 model 



~t*tt****t*t**t**+**t**t+t+*~t****t*t*~*** 

FIXX)D HYDROGRAPH PACKAGE (HEC-1) ' 
HAY 1991 

VERSION 4.0.1E 
* 

RUN DATE 10/23/96 TIME 09:14:01 + 

t 

* * * t * *+* * * * * * * * * * * * * * * *+ f * * t * * * * * * * t * * t * *  

***+**********t******t*********+**,**** 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC GNGINEERING CENTER + 

609 SECOHD STREET 
t DAVIS, CALIFORNIA 95616 * 

(916) 551-1748 

t************+ftf.*.t****f**t********** 

X X XXMXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXM X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS. HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAM CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH RBVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DANBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINElWTIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

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

1 ID FOUNTAIN HILLS ADMP - Project NO. 63 
2 ID Future Condition Model 
3 ID 100-Year, 24-Hour Storm 

File: optg-24.IH1 
Date: 10/23/96 wso 

4 ID 
5 ID Alternative No. 5: Principal Spillway Option Analysis 
6 ID 
7 ID Inflow hydrograph to GEPD is directly coded using QI records to allow 
8 ID analysis of all three options in one model. 

9 IT 5 400 
10 I0 5 
11 IN 5 

+DIAGRAM 

P-1AI 
Option P-1A: Existing culverts plus perched 12'x 5' 
Inflow Hydrograph for GEPD (Dam 4 
Hydrograph equals that for C599I 

7.13 
0. 0. 2. 4. 6. 7. 9. 
19. 23. 26. 30. 34. 39. 44. 
56. 59. 61. 63. 65. 66. 68. 
73. 74. 76. 77. 78. 79. 80. 
84. 84. 85. 86. 86. 87. 88. 
90. 90. 91. 92. 93. 94. 95. 
98. 98. 99. 100. 101. 101. 102. 
105. 106. 107. 108. 109. 110. 111. 
116. 117. 118. 118. 119. 120. 121. 
126. 128. 129. 131. 132. 134. 136. 
145. 147. 150. 152. 154. 157. 160. 
171. 174. 177. 180. 183. 187. 190. 
205. 210. 215. 220. 226. 231. 237. 
266. 274. 283. 292. 305. 322. 337. 
804. 1399. 1867. 2234. 2534. 2697. 2587. 
1539. 1433. 1349. 1275. 1227. 1199. 1173. 
1062. 1047. 1034. 1024. 1015. 1008. 1004. 
993. 989. 986. 983. 980. 978. 974. 
961. 958. 954. 950. 947. 943. 939. 
923. 919. 914. 908. 903. 897. 892. 
869. 862. 853. 840. 825. 807. 789. 
727. 710. 693. 675. 658. 642. 628. 
579. 569. 560. 552. 544. 538. 531. 
510. 505. 500. 495. 490. 484. 479. 
457. 452. 446. 439. 430. 419. 407. 
357. 345. 333. 321. 310. 299. 288. 
254. 247. 241. 234. 226. 219. 213. 
188. 183. 177. 172. 167. 163. 159. 
145. 142. 140. 137. 134. 132. 129. 
117. 110. 104. 97. 91. 84. 77. 
52. 47. 42. 38. 34. 31. 28. 
18. 16. 14. 12. 11. 9. 8. 
5. 4. 3. 3. 3. 2. 2. 
1. 1. 1. 1. 1. 1. 0. 
0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT 

16. 
53. 
72. 
83. 
89. 
97. 
104. 
115. 
125. 
142. 
168. 
202. 
258. 
466. 
1682. 
1081. 
996. 
965. 
928. 
875. 
744. 
590. 
514. 
463. 
369. 
261. 
194. 
148. 
121. 
58. 
20. 
5. 
1. 
0. 
0. 

PAGE 2 

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

File: opt-p24.ohl 
Appendix M: Alternative No. 6 - Principal Spillway Options Analysis 

100-year, 24-hour HEC-1 model 



LINE 

File: opt-p-24.ohl 

KK P-1AO 
KM Reservoir route at GEPD (Darn 4). 
KM Rating Data (Existing t perched 12'x 5' RCB) 
KM This operation corresponds to Ftn Hills FDS operation C5990 
RS 1 ELFl 1694.7 

P-1BI 
Option P-1B: Existing culverts plus perched 108" RCP 
Inflow Hydrograph for GEPD (Dam 4 )  
Hydrograph equals that for C599I 

7.13 
0. 0. 2. 4. 6. 7. 9. 11. 
19. 23. 26. 30. 34. 39. 44. 47. 
56. 59. 61. 63. 65. 66. 68. 69. 
73. 74. 76. 77. 78. 79. 80. 81. 
84. 84. 85. 86. 86. 87. 88. 88. 
90. 90. 91. 92. 93. 94. 95. 96. 
98. 98. 99. 100. 101. 101. 102. 102. 
105. 106. 107. 108. 109. 110. 111. 112. 
116. 117. 118. 118. 119. 120. 121. 123. 
126. 128. 129. 131. 132. 134. 136. 137. 
145. 147. 150. 152. 154. 157. 160. 163. 
171. 174. 177. 180. 183. 187. 190. 194. 
205. 210. 215. 220. 226. 231. 237. 242. 
266. 274. 283. 292. 305. 322. 337. 352. 
804. 1399. 1867. 2234. 2534. 2697. 2587. 2191. 
1539. 1433. 1349. 1275. 1227. 1199. 1173. 1148. 
1062. 1047. 1034. 1024. 1015. 1008. 1004. 1001. 
993. 989. 986. 983. 980. 978. 974. 971. 
961. 958. 954. 950. 947. 943. 939. 936. 
923. 919. 914. 908. 903. 897. 892. 886. 
869. 862. 853. 840. 825. 801. 789. 774. 
727. 710. 693. 675. 658. 642. 628. 614. 
579. 569. 560. 552. 544. 538. 531. 525. 
510. 505. 500. 495. 490. 484. 479. 473. 
457. 452. 446. 439. 430. 419. 407. 395. 
357. 345. 333. 321. 310. 299. 288. 278. 
254. 247. 241. 234. 226. 219. 213. 206. 
188. 183. 177. 172. 167. 163. 159. 155. 
145. 142. 140. 137. 134. 132. 129. 126. 
117. 110. 104. 97. 91. 84. 77. 71. 
52. 47. 42. 38. 34. 31. 28. 25. 
18. 16. 14. 12. 11. 9. 8. 7. 
5. 4. 3. 3. 3. 2. 2. 2. 
1. 1. 1. 1. 1. 1. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT 

89. 
97. 
104. 
115. 
125. 
142. 
168. 
202. 
258. 
466. 
1682. 
1081. 
996. 
965. 
928. 
875. 
744. 
590. 
514. 
463. 
369. 
261. 
194. 
148. 
121. 
58. 
20. 
5. 
1. 
0. 
0. 

PAGE 3 

KK P-180 
KM Reservoir route at GEPD (Dam 4). 
KM Rating Data (Existing + perched 108" RCP) 

This operation correiponds to Ftn Hills FDS operation C5990 
1 6 L W  1694.7 

0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1118.5 

0 205 410 615 820 1025 1230 1435 1500 1845 
1694.5 1699.8 1704.8 1706.7 1708.2 1710.0 1712.0 1714.2 1715.0 1719.9 

0.97 

P-2AI 
Option P-2A: Existing culverts plus 7'x 6' 
Inflow Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C599I 

7.13 

RCB at same invert 

Appendix M: Alternative No. 6 - Principal Spillway Options Analysis 
100-year. 24-hour HEC-1 model 



LINE 

LINE 

File: opt-p24.ohl 

HEC-1 INPUT PAGE 4 

P-2AO 
Reservoir route at GEPD (Dam 4). 
Rating Data (Existing + 7'x 6' RCB at same invert) 
This operation corresponds to Ftn Hills FDS operation C5990 
1 ELEV 1694.7 

0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 

0 180 360 540 720 900 1080 1260 1440 1500 

KK P-281 
1M Option P-20: Existing culverts plus 90" RCP at same invert 
KM Inflow Hydrograph for GEPD (Dam 4) 
K l i  Hvdroarawh eauals that for C5991 

HEC-1 INPUT 

KK P-280 
KW Reservoir route at GEPD (Dam 4). 
KM Rating Data (Existing + 90" RCP at same invert) 
KM This overation corres~onds to Ftn Hills FDS o~eration '25990 
RS 1 ELEV 1694.7 
SV 0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
SV 98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 

KK P-3AI 
KW Option P-3A: New 10'x 8' RCB with existing culverts removed 
KM Inflow Hydrograph for GEPD (Dam 4) 
KM Hydrograph equals that for C599I 

Appendix M: Alternative No. 6 - Principal Spillway Optiona Analysis 
100-year, 24-hour HEC-1 model 
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1 

LINE 

File: opt-p24.ohl 

4. 6. 
30. 34. 
63. 65. 
77. 78. 
86. 86. 
92. 93. 

100. 101. 
108. 109. 
1 1 8  119. 
131. 132. 
152. 154. 
180. 183. 
220. 226. 
292. 305. 

2234. 2534. 
1215. 1227. 
1024. 1015. 
983. 980. 
950. 947. 
908. 903. 
840. 825. 
675. 658. 
552. 544. 
495. 490. 
439. 430. 
321. 310. 
234. 226. 
172. 167. 
7 .  134. 
97. 91. 
38. 34. 
12. 11. 
3. 3. 
1. 1. 
0. 0. 

HEC-I INPUT 

16. 
53. 
72. 
83. 
89. 
97. 

104. 
115. 
125. 
142. 
168. 
202. 
258. 
466. 
1682. 
1081. 
996. 
965. 
928. 
875. 
744. 
590. 
514. 
463. 
369. 
261. 
194. 
148. 
121. 
58. 
20. 
5. 
1. 
0. 
0. 
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KK P-3A0 
KM Reservoir route at GEPD (Dam 4). 
KM Rating Data (New 10'x 8' RCB; existing culverts removed) 
KM This operation corresponds to Ftn Hills FDS operation C5990 
RS 1 ELEV 1694.7 

P-381 
Option P-38: New 120" RCP with existing culverts removed 
Inflow Hydrograph for GEPD (Dam 4) 
Hydrograph equals that for C599I 

7.13 
0. 0. 2. 4. 6. 7. 9. 11. 

19. 23. 26. 30. 34. 39. 44. 47. 
56. 59. 61. 63. 65. 66. 68. 69. 
73. 74. 76. 77. 78. 79. 80. 81. 
84. 84. 85. 86. 86. 87. 88. 88. 
90. 90. 91. 92. 93. 94. 95. 96. 
98. 98. 99. 100. 101. 101. 102. 102. 
105. 106. 107. 108. 109. 110. 111. 112. 
116. 117. 118. 118. 119. 120. 121. 123. 
126. 128. 129. 131. 132. 134. 136. 137. 
145. 147. 150. 152. 154. 157. 160. 163. 
171. 174. 177. 180. 183. 187. 190. 194. 
205. 210. 215. 220. 226. 231. 237. 242. 
266. 274. 283. 292. 305. 322. 337. 352. 
804. 1399. 1867. 2234. 2534. 2697. 2587. 2191. 

1539. 1433. 1349. 1275. 1227. 1199. 1173. 1148. 
1062. 1047. 1034. 1024. 1015. 1008. 1004. 1001. 
993. 989. 986. 983. 980. 978. 974. 971. 
961. 958. 954. 950. 947. 943. 939. 936. 
923. 919. 914. 908. 903. 897. 892. 886. 
869. 862. 853. 840. 825. 807. 789. 774. 
727. 710. 693. 675. 658. 642. 628. 614. 
579. 569. 560. 552. 544. 538. 531. 525. 
510. 505. 500. 495. 490. 484. 479. 473. 
457. 452. 446. 439. 430. 419. 407. 395. 
357. 345. 333. 321. 310. 299. 288. 278. 
254. 247. 241. 234. 226. 219. 213. 206. 
188. 183. 177. 172. 167. 163. 159. 155. 
145. 142. 140. 137. 134. 132. 129. 126. 
117. 110. 104. 97. 91. 84. 77. 71. 
52. 47. 42. 38. 34. 31. 28. 25. 
18. 16. 14. 12. 11. 9. 8. 7. 
5. 4. 3. 3. 3. 2. 2. 2. 
1. 1. 1. 1. 1. 1. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT 

16. 
53. 
72. 
83. 
89. 
97. 
104. 
115. 
125. 
142. 
168. 
202. 
258. 
466. 
1682. 
1081. 
996. 
965. 
928. 
875. 
744. 
590. 
514. 
463. 
369. 
261. 
194. 
148. 
121. 
58. 
20. 
5. 
1. 
0. 
0. 
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Appendix M: Alternative No. 6 -Principal Spillway Optiom Analysis 
100-year, 24-hour HEC-1 model 



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

312 KK P-380 
313 KM Reservoir route at GEPD (Dam 4 ) .  
314 KM Rating Data (New 120" RCP; existing culverts removed) 
315 KM This operation corresponds to Ftn Hills FDS operation C5990 
316 RS 1 ELEV 1694.7 
317 SV 0.00 0.03 0.47 2.35 7.35 16.85 31.66 52.71 80.85 90.00 
318 SV 98.00 107.0 116.14 126.00 136.00 146.00 156.22 167.00 
319 SE 1694.7 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0 1712.0 1714.0 1714.5 
320 SE 1715.0 1715.5 1716.0 1716.5 1717.0 1717.5 1718.0 1718.5 
321 SQ 0 200 400 600 800 1000 1200 1400 1600 1800 
322 SE 1694.5 1700.0 1701.4 1703.4 1705.3 1707.6 1710.4 1713.7 1717.6 1722.0 
323 RL 0.97 
324 ZZ 

1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. I.) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

12 P-1AI 
v 
v 

52 P-1AO 

( * * * )  RUNOFF ALSO COMPUTED AT THIS MCATION 
......................................... 

* 
+ F M O D  HYDROGRAPH PACKAGE (HEC-1) + 

+ MAY 1991 
VERSION 4.0.1E 

+ 1 

+ RUN DATE 10/23/96 TIME 09:14:01 
* 
******,*****+*+********,1*ttttt*,*+***t** 

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

U.S. ARHY CORPS OF ENGINEERS + 

HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 

*++t**t**t+****ttt*t*+******tt*tt***ttt 

FOUNTAIN HILLS ADHP - Project No. 63 
Future Condition Model File: optg-24. IH1 
100-Year, 24-Hour Storm Date: 10/23/96 wso 

Alternative No. 5: Principal Spillway Option Analysis 

Inflow hydrograph to GEPD is directly coded using QI records to allow 
analysis of all three options in one model. 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTINGDATE 
ITIMB 0000 STARTING TIME 

NQ 400 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0915 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 33.25 HOURS 

File: opt-p-24.ohl 
Appendix M: Alternative No. 6 - Principal Spillway Options Analysis 

100-year, 24-hour HEC-1 model 



ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TENPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGFSES FAHRENHEIT 

RUNOFF SUHWLRY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR NAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN HAXIMUM TIME OF 
AREA STAOE NAX STAGE OPERATION STATION 

+ 

HYDROGRAPH AT 
t P-1AI 2697. 12.08 1116. 439. 318. 

ROUTED TO 
+ P-1AO 1403. 12.58 1104. 439. 318. 
+ 

HYDROGRAPH AT 
+ P-1BI 2697. 12.08 1116. 439. 318. 

ROUTED TO 
+ P-1BO 1360. 12.67 1093. 439. 318. 
+ 

HYDROGRAPH AT 
+ P-ZAI 2697. 12.08 1116. 439. 318. 

ROUTED TO 
t P-2AO 1357. 12.67 1115. 439. 318. 
+ 

ROUTED TO 
t P-280 1394. 12.58 1115. 439. 318. 

HYDROGRAPH AT 
+ P-3AI 2697. 12.08 1116. 439. 318. 

ROUTED TO 
+ P-3A0 1374. 12.67 1113. 439. 318. 
t 

HYDROGRAPH AT 
t P-3BI 2697. 12.08 1116. 439. 318. 

ROUTED TO 
+ P-3B0 1350. 12.67 1110. 439. 318. 
+ 

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

Appendix M: Alternative No. 6 - Principal Spillway Options Analysis 
100-yeu, 24-hour HEC-1 model File: opt-p24.ohl 



CURRENT DATE: 10-22-1996 
CURRENT TIME: 14:50:52  

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P1B 

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

.......................... FHWA CULVERT ANALYSIS X * * * * * * X * * * * * * f * * * * * * * * * * *  

. ......................... HY-8, VERSION 6 .0  **x***x******************* 

................................................................................ 
I c l  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
I u I--------------------------I----------------------------------------------- I 

I 
I L  I INLET OUTLET CULVERT I BARRELS 
I V I ELEV. ELEV. LENGTH I SHAPE 

I 
SPAN RISE MANNING INLET I 

INO. 1 ( f t )  ( f t )  ( f t )  I MATERIAL ( f t )  ( f t )  n TYPE I 
I 1 11694.51  1693 .24  105 .54  1 1 RCP 5 .00  5 . 0 0  -012  CONVENTIONALI 
1 2  11696.56 1 6 9 5 . 1 0  105 .54  1 1 CMPA 4 .75  3 .17  .012 CONVENTIONALI 
1 3 11701.84 1700 .57  100 .01  1 1 RCB 12 .00  5 . 0 0  .012 CONVENTIONALI 
1 4 1  I I 
1 5  1 I 
1 6 1  

I 
I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS ( c f  S) FILE: DAM4-P1B DATE: 10-22-1996 

ELEV ( f t )  TOTAL 1 2  3 4 5  6  ROADWAY ITR 
1 6 9 4 . 5 1  0 . 0  0 .0  0 .0  0 . 0  0 . 0  0 .0  0.0 0 .00  0  
1699 .84  205 .0  138 .8  66 .2  0 . 0  0 . 0  0 . 0  0.0 0 .00  8  
1703 .45  410 .0  234 .2  131 .8  4 3 . 9  0 .0  0 . 0  0.0 0 .00  7  
1705 .20  615 .0  268.0 1 5 3 . 7  1 9 2 . 2  0 .0  0 . 0  0 .0  0 .00  3 
1706 .88  820 .0  296 .7  171 .8  3 5 2 . 2  0 .0  0 . 0  0.0 0 .00  3 
1 7 0 8 . 6 5  1 0 2 5 . 0  324 .0  1 8 8 . 4  5 1 3 . 5  0 . 0  0 . 0  0.0 0.00 3  
1710 .74  1 2 3 0 . 0  353 .8  206 .3  6 7 0 . 3  0 . 0  0 . 0  0.0 0 .00  4 
1 7 1 3 . 2 9  1 4 3 5 . 0  387 .3  226 .2  8 2 2 . 1  0 . 0  0 .0  0 .0  0.00 4  
1714 .19  1 5 0 0 . 0  398 .4  232 .8  8 6 9 . 1  0 .0  0 .0  0 .0  0 .00  2  
1 7 1 9 . 9 7  1 8 4 5 . 0  463.2 271 .5  1 1 1 0 . 4  0 . 0  0 . 0  0.0 0 .00  7  
1724 .17  2050 .0  502 .9  296 .5  1 2 5 0 . 7  0 . 0  0 . 0  0.0 0 .00  6  
1728 .00  2217 .8  533 .9  317 .6  1 3 6 6 . 3  0 . 0  0 . 0  0.0 OVERTOPPING 

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

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM4-P1B DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (it)  ERROR ( f t )  FLOW ( c ~ s )  ERROR ( c ~ s )  ERROR 

1 6 9 4 . 5 1  0.000 0 .00  0 .00  0 .00  
1699 .84  0 .001  205 .00  -0.06 -0 .03  
1703 .45  -0 .001  410 .00  0 . 1 1  0 .03  
1705.20  -0.009 615 .00  1 . 0 5  0 .17  
1706.88  0 .006  820 .00  -0 .73  -0.09 
1708 .65  0.008 1 0 2 5 . 0 0  -0.88 -0.09 
1710 .74  0.003 1 2 3 0 . 0 0  -0.28 -0.02 
1713 .29  0.007 1 4 3 5 . 0 0  -0 .53  -0 .04  
1 7 1 4 . 1 9  0.003 1 5 0 0 . 0 0  -0 .25  -0.02 
1719 .97  0 .003  1 8 4 5 . 0 0  - 0 . 1 3  -0 .01  
1724.17  0.002 2050 .00  -0 .09  -0.00 ................................................................................ 

<1> TOLERANCE ( f t )  = 0.010 <2> TOLERANCE ( % )  = 1.000  
................................................................................ 
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CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 14 :50 :52  FILE NAME: DAM4-P1B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 5 . 0 0  (it) BY 5 . 0 0  ( f t )  ) RCP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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. 
( c f s )  (it) (it) ( f t )  <F4> ( f t )  (it) (it) (it) ( f p s )  ( f p s )  ................................................................................ 

0 .00  1 6 9 4 . 5 1  0.00 -1.27 0-NF 0 .00  0 .00  0 .00  0 .00  0 .00  0 .00  
1 3 8 . 8 3  1 6 9 9 . 8 5  5 . 3 4  4 . 3 3 1 - S 2 n  2 . 3 4  3 . 3 7  2 . 6 0  1 . 1 9  13 .48  3 . 9 6  
234 .22  1 7 0 3 . 4 4  8 . 9 3  7 . 4 1 5 - S 2 n  3 . 2 6  4 . 2 8  3 . 5 8  1 . 5 7  15 .57  4 .90  
267 .97  1705 .19  10 .68  8 .78  5-S2n 3 . 6 0  4 . 5 4  3 . 9 3  1 . 8 7  16 .22  5 . 5 3  
2 9 6 . 7 1  1706 .88  12 .37  1 0 . 0 8 5 - S 2 n  3 . 9 3  4 . 7 5  4 .18  2 .12  16 .97  6 . 0 1  
3 2 3 . 9 9  1708 .64  1 4 . 1 3  1 1 . 4 3 5 - S 2 n  4 . 3 9  4 . 9 5  4 .85  2 .33  16 .75  6 .40  
3 5 3 . 7 6  1 7 1 0 . 7 4  16 .23  12 .94  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  2 .52  18 .02  6 . 7 4  
3 8 7 . 2 6  1 7 1 3 . 2 9  1 8 . 7 8  14 .77  6-FFc 5 . 0 0  5 . 0 0  5 .00  2 .69  19 .72  7 . 0 3  
3 9 8 . 4 0  1 7 1 4 . 1 8  1 9 . 6 7  1 5 . 4 1  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  2 .85  20 .29  7 . 2 9  
463 .22  1719 .96  25 .45  19 .52  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  3 . 0 1  23 .59  7 . 5 4  
5 0 2 . 8 7  1 7 2 4 . 1 6  29 .65  22 .34  6-FFc 5 . 0 0  5 . 0 0  5 .00  3 .15  2 5 . 6 1  7 . 7 5  

................................................................................ 
E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693 .24  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest  0.00 it 

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

***** 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 CIRCULAR 
BARREL DIAMETER 5 .00  it 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 14 :50 :52  FILE NAME: DAM4-P1B 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 2 - 1 ( 4 . 7 5  ( f t ) BY 3 .17  ( it) ) CMPA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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. 
( c f s )  ( it) (it) ( f t )  <F4> (it) (it) ( i t)  (it) ( i p s )  ( f p s )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 . 0 0  1 6 9 6 . 5 6  0 .00  -1 .46  0-NF 0 . 0 0  0 . 0 0  0 . 0 0  -1 .86  0 .00  0 . 0 0  

66 .24  1 6 9 9 . 8 4  3 . 2 8  2 . 1 0 1 - S 2 n  1 . 2 5  1 . 9 5  1 . 3 5  -0.67 11 .84  3 . 9 6  
1 3 1 . 8 1  1 7 0 3 . 4 4  6 . 8 8  5 . 4 9 5 - S 2 n  2 . 0 3  2 . 7 7  2 . 2 1  -0.29 14 .20  4 .90  
1 5 3 . 7 4  1 7 0 5 . 1 9  8 . 6 3  7 . 0 2 5 - S 2 n  2 . 3 3  2 . 9 7  2 .49  0 . 0 1  14 .94  5 . 5 3  
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1 7 1 . 8 3  1706 .88  10 .32  8 . 4 5 5 - S 2 n  2 . 7 0  3 .14  3 . 0 4  0 .26  14 .76  6 . 0 1  
1 8 8 . 3 6  1708 .64  12 .08  9 .83  6-FFc 3 . 1 7  3 .17  3 .17  0.47 1 5 . 9 1  6 . 4 0  
2 0 6 . 2 6  1710 .73  14 .17  11 .45  6-FFc 3 . 1 7  3 .17  3 . 1 7  0 .66  17 .42  6 .74  
226 .16  1713 .28  16 .72  13 .42  6-FFc 3 .17  3 .17  3 .17  0 .83  19 .10  7 . 0 3  
232 .78  1714 .18  17 .62  1 4 . 1 1  6-FFc 3 .17  3 .17  3 .17  0 .99  19 .66  7 . 2 9  
271 .54  1719.97  2 3 . 4 1  1 8 . 5 9  6-FFc 3 .17  3 .17  3 .17  1 . 1 5  22 .93  7 .54  
2 9 6 . 5 1  1724.16  27.60 21 .83  6-FFc 3 .17  3 .17  3 .17  1 . 2 9  25 .04  7 . 7 5  

................................................................................ 
E l .  i n l e t  i a c e  i n v e r t  1 6 9 6 . 5 6  f t  E l .  o u t l e t  i n v e r t  1695.10 it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  it E l .  i n l e t  crest 0 .00  it 

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0.00 f t  
INLET ELEVATION 1696 .56  f t  
OUTLET STATION 105 .53  f t  
OUTLET ELEVATION 1695 .10  it 
NUMBER OF BARRELS 1 
SLOPE (V/H) 0 .0138  
CULVERT LENGTH ALONG SLOPE 105 .54  f t  

***** CULVERT DATA S-Y ........................ 
BARREL SHAPE PIPE ARCH 
BARREL SPAN 4 . 7 5  it 
BARREL RISE 3 .17  f t  
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S n  0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 14:50:52 FILE NAME: DAM4-P1B 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 3 - 1( 1 2 . 0 0  ( f t )  BY 5 . 0 0  ( i t ) )  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. 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f t )  (it) ( i p s )  ( i p s )  ................................................................................ 

0 .00  1701 .84  0 .00  -1.27 0-NF 0 . 0 0  0 . 0 0  0 .00  -7 .33  0 .00  0 .00  
0 . 0 0  1701.84  0 .00  -1.27 0-NF 0 .00  0 .00  0 .00  -6 .14  0 .00  3 . 9 6  

43 .86  1703 .46  1 . 2 7  1 .62  1-S2n 0 .44  0 .75  0 .44  -5.76 8 .35  4 . 9 0  
192 .24  1705 .20  3 .36  2 .50  1-S2n 1 . 1 5  2 .00  1 . 3 2  -5.46 12 .12  5 . 5 3  
352 .18  1706 .89  5 .05  3 .64  1-S2n 1 . 7 2  3 .00  2 .08  -5 .21  14 .13  6 . 0 1  
5 1 3 . 5 3  1708.64  6.80 5 . 0 9 5 - S 2 n  2 . 2 1  3 . 8 5  2 . 7 5  -5.00 15 .54  6 .40  
670 .26  1710 .73  8 .89  6 .82  5-S2n 2 . 6 5  4 .60  3 .37  -4 .81  16 .56  6 .74  
822 .10  1713.28 11 .44  8 .67  6-FFc 3 . 0 6  5 .00  3 . 0 6  -4.64 22.40 7 . 0 3  
869 .07  1714 .19  1 2 . 3 5  9 .25  6-FFc 3 .18  5 .00  3 .18  -4.47 22 .80  7 . 2 9  

1 1 1 0 . 3 8  1719.96  18 .12  12 .75  6-FFc 3 . 7 8  5 . 0 0  3 .78  -4.32 2 4 . 5 1  7 . 5 4  
1250 .72  1724 .16  22 .32  1 5 . 1 7  6-FFc 4 . 1 1  5 .00  4 . 1 1  -4.18 25 .35  7 . 7 5  

................................................................................ 
E l .  i n l e t  i a c e  i n v e r t  1 7 0 1 . 8 4  f t  E l .  o u t l e t  i n v e r t  1700 .57  it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  it 

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  it 
INLET ELEVATION 1701 .84  f t  
OUTLET STATION 1 0 0 . 0 0  it 
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OUTLET ELEVATION 1700.57 ft 
NUMBER OF BARRELS 1 
SLOPE (V/H) 0.0127 
CULVERT LENGTH ALONG SLOPE 100.01 ft 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 12.00 it 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 
CURRENT TIME: 14:50:52 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P1B 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAI LWATER .......................... 

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

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: DAM4 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-06-1995 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 11 
MANNING n LEFT OVER BANK 0.055 
MANNING n MAIN CHANNEL 0.045 
MANNING n RIGHT OVER BANK 0.025 
SLOPE OF CHANNEL 0.0240 ft/ft 

CROSS-SECTION 
COORD. NO. 

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

FLOW 
(cfs) 
0.00 

205.00 
410.00 
615.00 
820.00 

1025.00 
1230.00 
1435.00 
1500.00 
1845.00 
2050.00 

W.S.E. 
(ft) 

1693.24 
1694.43 
1694.81 
1695.11 
1695.36 
1695.57 
1695.76 
1695.93 
1696.09 
1696.25 
1696.39 

FROUDE 
NUMBER 
0.000 
0.843 
0.889 
0.916 
0.935 
0.950 
0.962 
0.972 
0.981 
0.989 
0.996 

DEPTH 
(ft) 
0.00 
1.19 
1.57 
1.87 
2.12 
2.33 
2.52 
2.69 
2.85 
3.01 
3.15 

VEL . 
(f/s) 
0.00 
3.96 
4.90 
5.53 
6.01 
6.40 
6.74 
7.03 
7.29 
7.54 
7.75 

SHEAR 
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Note: Shear s t r e s s  was calculated using R. 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1 . 0 0  f t  
1 .00  f t  

1728.00 f t  
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CURRENT DATE: 10-22-1996 
CURRENT TIME: 15:57:21 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-PIP 

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

. . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

****x************x******** HY-8, VERSION 6.0 *********x*******xx******* 
................................................................................ 
I c I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I u I--------------------------I----------------------------------------------- I 

I 
I L I INLET OUTLET CULVERT 1 BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
/No. 1 (ft) (it) (ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 11694.51 1693.24 105.54 1 1 RCP 5.00 5.00 .012 CONVENTIONALI 
1 2 11696.56 1695.10 105.54 1 1 CMPA 4.75 3.17 .012 CONVENTIONALI 
1 3 11701.84 1700.57 100.01 1 1 RCP 9.00 9.00 .012 CONVENTIONAL1 
1 4 1  I I 
1 5 1  I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS (cfs) FILE: DAM4-PIP DATE: 10-22-1996 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1694.51 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1699.84 205.0 138.8 66.2 0.0 0.0 0.0 0.0 0.00 8 
1704.78 410.0 260.3 148.8 0.7 0.0 0.0 0.0 0.00 6 
1706.68 615.0 293.3 169.8 152.1 0.0 0.0 0.0 0.00 4 
1708.17 820.0 316.8 184.0 318.6 0.0 0.0 0.0 0.00 3 
1710.03 1025.0 343.9 200.4 480.8 0.0 0.0 0.0 0.00 3 
1711.95 1230.0 370.0 216.0 644.3 0.0 0.0 0.0 0.00 3 
1714.17 1435.0 398.2 232.6 804.8 0.0 0.0 0.0 0.00 4 
1714.96 1500.0 407.8 238.3 854.5 0.0 0.0 0.0 0.00 2 
1719.88 1845.0 462.3 270.9 1111.9 0.0 0.0 0.0 0.00 6 
1723.40 2050.0 496.1 292.1 1262.0 0.0 0.0 0.0 0.00 5 
1728.00 2285.4 533.9 317.6 1433.9 0.0 0.0 0.0 OVERTOPPING 

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

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM4-PIP DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (it) FLOW (cfs) ERROR (cfs) ERROR 
1694.51 0.000 0.00 0.00 0.00 
1699.84 0.001 205.00 -0.06 -0.03 
1704.78 -0.007 410.00 0.26 0.06 
1706.68 0.001 615.00 -0.22 -0.04 
1708.17 -0.005 820.00 0.55 0.07 
1710.03 0.001 1025.00 -0.07 -0.01 
1711.95 0.003 1230.00 -0.30 -0.02 
1714.17 0.007 1435.00 -0.63 -0.04 
1714.96 0.008 1500.00 -0.66 -0.04 
1719.88 0.001 1845.00 -0.10 -0.01 
1723.40 0.004 2050.00 -0.20 -0.01 ................................................................................ 

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 
................................................................................ 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15:57:21 FILE NAME: DAM4-PIP 
................................................................................ 
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PERFORMANCE CURVE FOR CULVERT 1 - 1( 5 . 0 0  ( i t)  BY 5 .00  ( f t ) )  RCP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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. 
( c fs )  ( f t )  ( i t )  ( i t )  <F4> (it) (it) ( f t )  ( f t )  ( i p s )  ( i p s )  ................................................................................ 

0 . 0 0  1 6 9 4 . 5 1  0 .00  -1.27 0-NF 0 . 0 0  0 .00  0 .00  0 .00  0.00 0 .00  
1 3 8 . 8 3  1699 .85  5 .34  4 . 3 3  1-S2n 2 . 3 4  3 . 3 7  2 .60  1 . 1 9  13 .48  3 . 9 6  
2 6 0 . 2 6  1704 .77  10 .26  8 . 4 5  5-S2n 3 . 5 1  4 . 4 8  3 .85  1 .57  16 .08  4'.90 
293 .32  1706 .67  12 .16  9 .92  5-S2n 3 . 8 9  4 . 7 3  4 . 1 6  1 .87  16 .87  5 . 5 3  
3 1 6 . 8 4  1708 .17  1 3 . 6 6  11 .07  5-S2n 4 . 2 6  4 .90  4 .80  2 .12  16 .48  6 . 0 1  
3 4 3 . 9 3  1 7 1 0 . 0 3  15 .52  12 .44  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  2 . 3 3  17 .52  6 .40  
3 7 0 . 0 4  1711 .95  17 .44  1 3 . 8 1  6-FFc 5 . 0 0  5 . 0 0  5 .00  2 .52  1 8 . 8 5  6 .74  
3 9 8 . 1 6  1 7 1 4 . 1 6  1 9 . 6 5  15 .40  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  2 .69  20 .28  7 . 0 3  
4 0 7 . 8 0  1714 .96  20 .45  15 .97  6-FFc 5 . 0 0  5 . 0 0  5 .00  2 . 8 5  20.77 7 . 2 9  
4 6 2 . 2 5  1719 .87  25 .36  19 .46  6-FFc 5 . 0 0  5 . 0 0  5 .00  3 . 0 1  23 .54  7 . 5 4  
496 .10  1 7 2 3 . 4 0  28.89 21 .84  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  3 .15  25 .27  7 . 7 5  ................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693 .24  it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  i t  

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 . 0 0  i t  
INLET ELEVATION 1 6 9 4 . 5 1  f t  
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1693 .24  it 
NUMBER OF BARRELS 1 
SLOPE (V/H) 0 .0120  
CULVERT LENGTH ALONG SLOPE 1 0 5 . 5 4  it 

***** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5 .00  f t  
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n  0.012 
INLET TYPE CONVENT1 ONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15 :57 :21  FILE NAME: DAM4-PIP 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 2  - 1 ( 4 . 7 5  ( f  t ) BY 3 .17  ( f  t )  ) CMPA 
................................................................................ 

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. 
( c i s )  (ff-) ( i t )  ( f t )  <F4> ( f t )  ( i t)  ( f t )  (it) ( f p s )  ( i p s )  ................................................................................ 

0 . 0 0  1 6 9 6 . 5 6  0 .00  -1 .46  0-NF 0 . 0 0  0 .00  0 .00  -1.86 0 .00  0 . 0 0  
6 6 . 2 4  1 6 9 9 . 8 4  3 . 2 8  2 . 1 0 1 - S 2 n  1 . 2 5  1 . 9 5  1 . 3 5  -0.67 11 .84  3 . 9 6  

1 4 8 . 7 5  1704 .77  8 . 2 1  6 .65  5-S2n 2 . 2 5  2 . 9 3  2 . 4 3  -0.29 14 .79  4 .90  
1 6 9 . 7 6  1706 .67  1 0 . 1 1  8 .28  5-S2n 2 . 6 4  3 . 1 2  3 .02  0 . 0 1  14 .63  5 . 5 3  
1 8 4 . 0 1  1 7 0 8 . 1 6  11 .60  9 .46  6-FFc 3 . 1 7  3 .17  3 .17  0 . 2 6  15 .54  6 . 0 1  
2 0 0 . 3 9  1710 .03  13 .47  10 .90  6-FFc 3 . 1 7  3 . 1 7  3 .17  0.47 16 .92  6 . 4 0  
2 1 5 . 9 6  1711 .95  1 5 . 3 9  12 .38  6-FFc 3 . 1 7  3 . 1 7  3 .17  0.66 18 .24  6 . 7 4  
2 3 2 . 6 4  1 7 1 4 . 1 6  17 .60  14 .10  6-FFc 3 . 1 7  3 . 1 7  3 . 1 7  0 .83  19 .65  7 . 0 3  
2 3 8 . 3 2  1714 .95  18 .39  1 4 . 7 1  6-FFc 3 . 1 7  3 . 1 7  3 . 1 7  0 .99  20 .13  7 . 2 9  
2 7 0 . 9 4  1719 .87  2 3 . 3 1  1 8 . 5 1  6-FFc 3 . 1 7  3 . 1 7  3 .17  1 . 1 5  22.88 7 . 5 4  

Appendix M 
HY8 printout for Principal Spillway Option PI -B Page 2 



2 9 2 . 1 2  1 7 2 3 . 4 0  26 .84  21 .24  6-FFc 3 . 1 7  3 . 1 7  3 .17  1 .29  24.67 7 . 7 5  
................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 6 . 5 6  f t  E l .  o u t l e t  i n v e r t  1695.10 f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0.00 f t  

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1 6 9 6 . 5 6  it 
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1 6 9 5 . 1 0  f t  
NUMBER OF BARRELS 1 
SLOPE (V/H) 0 .0138  
CULVERT LENGTH ALONG SLOPE 1 0 5 . 5 4  f t  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE PIPE ARCH 
BARREL SPAN 4 .75  f t  
BARREL RISE 3 . 1 7  f t  
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENT1 ONAL 
INLET EDGE AND WALL HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15 :57 :21  FILE NAME: DAM4-PIP 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 3 - 1 ( 9 . 0 0  ( f t  ) BY 9 .00  ( f t ) ) RCP 
................................................................................ 

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. 

0 . 0 0  1701 .84  0 .00  -1.27 O-NF 0 .00  0 .00  0 .00  -7.33 0.00 0 .00  
0 . 0 0  1701 .84  0.00 -1.27 O-NF 0 . 0 0  0 .00  0 .00  -6.14 0 .00  3 .96  
0 . 7 3  1705 .09  0 .75  3 .25  1-S2n 0 . 0 2  0 . 0 4  0 .02  -5.76 4.87 4 .90  

1 5 2 . 1 4  1 7 0 6 . 6 9  3 .96  4.85 1-S2n 1 . 9 0  2 . 9 4  2 . 1 6  -5.46 12 .86  5 . 5 3  
318 .60  1 7 0 8 . 1 7  6 .33  6.04 1-S2n 2 . 7 8  4 . 3 4  3.31 -5.21 14 .96  6 . 0 1  
4 8 0 . 7 5  1 7 1 0 . 0 3  8 .19  7 . 3 9 1 - S 2 n  3 . 4 6  5 . 4 0  4 . 2 0  -5.00 1 6 . 5 1  6 .40  
644 .30  1 7 1 1 . 9 5  1 0 . 1 1  8.98 1-S2n 4 .07  6 .28  5 .02  -4 .81  17 .68  6 .74  
804 .82  1714 .17  12 .33  1 0 . 8 1  5-S2n 4 . 6 4  6 .99  5 .69  -4.64 1 9 . 0 1  7 . 0 3  
854 .54  1714 .95  1 3 . 1 1  1 1 . 4 3  5-S2n 4 . 8 1  7 . 2 1  5 . 9 1  -4.47 19 .33  7 . 2 9  

1111 .90  1719 .87  18 .03  15 .02  5-S2n 5 . 7 1  8 . 0 0  6 .90  -4.32 21 .28  7 . 5 4  
1 2 6 1 . 9 8  1723 .40  21 .56  17 .49  5-S2n 6 . 2 4  8 . 4 7  7 .34  -4.18 22 .77  7 . 7 5  

................................................................................ 
E l .  i n l e t  f a c e  i n v e r t  1 7 0 1 . 8 4  f t  E l .  o u t l e t  i n v e r t  1700.57 f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  f t  

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

***** SITE DATA ' A * * * *  CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1701 .84  f t  
OUTLET STATION 100 .00  it 
OUTLET ELEVATION 1700 .57  f t  
NUMBER OF BARRELS 1 
SLOPE (V/H) 0 .0127  
CULVERT LENGTH ALONG SLOPE 1 0 0 . 0 1  f t  
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BARREL SHAPE CIRCULAR 
BARREL DIAMETER 9.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 
CURRENT TIME: 15:57:21 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-PIP 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAI LWAT E R .......................... 

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

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: DAM4 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-06-1995 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 11 
MANNING n LEFT OVER BANK 0.055 
MANNING n MAIN CHANNEL 0.045 
MANNING n RIGHT OVER BANK 0.025 
SLOPE OF CHANNEL 0.0240 ft/ft 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

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

FLOW W.S.E. FROUDE DEPTH VEL. 
(cfs) (ft) NUMBER (ft) (f/s) 
0.00 1693.24 0.000 0.00 0.00 

205.00 1694.43 0.843 1.19 3.96 
410.00 1694.81 0.889 1.57 4.90 
615.00 1695.11 0.916 1.87 5.53 
820.00 1695.36 0.935 2.12 6.01 
1025.00 1695.57 0.950 2.33 6.40 
1230.00 1695.76 0.962 2.52 6.74 
1435.00 1695.93 0.972 2.69 7.03 
1500.00 1696.09 0.981 2.85 7.29 
1845.00 1696.25 0.989 3.01 7.54 
2050.00 1696.39 0.996 3.15 7.75 

Note: Shear stress was calculated using R. 

SHEAR 
(psf 
0.00 
1.02 
1.40 
1.68 
1.91 
2.10 
2.26 
2.41 
2.55 
2.68 
2.79 

ROADWAY SURFACE PAVED 
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EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 
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CURRENT DATE: 10-22-1996 
CURRENT TIME: 17:01:34 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P2B 

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

.......................... FHWA CULVERT ANALYSIS * * * * * * * * * * f X X * * * * * * * * * * * * *  

. ......................... HY-8, VERSION 6.0 .......................... ................................................................................ 
I c I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
I u I--------------------------I----------------------------------------------- I 

I 
( L I INLET OUTLET CULVERT I BARRELS 
I V I ELEV. 

I 
ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 

/NO. 1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 11694.51 1693.24 105.54 1 1 RCP 5.00 5.00 .012 CONVENTIONAL1 
1 2 11696.56 1695.10 105.54 1 1 CMPA 4.75 3.17 .012 CONVENTIONAL1 
1 3 11694.51 1693.24 105.55 1 1 RCB 7.00 6.00 .012 CONVENTIONALI 
1 4 1  I I 
1 5  1 I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS ( c ~ s )  FILE : DAM4-P2B DATE: 10-22-1996 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1694.51 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1697.72 180.0 63.1 13.0 103.7 0.0 0.0 0.0 0.00 6 
1699.28 360.0 118.8 51.1 190.0 0.0 0.0 0.0 0.00 3 
1700.78 540.0 168.8 88.0 283.2 0.0 0.0 0.0 0.00 4 
1702.55 720.0 214.6 119.1 386.7 0.0 0.0 0.0 0.00 3 
1704.71 900.0 259.2 148.0 493.3 0.0 0.0 0.0 0.00 4 
1707.37 1080.0 304.4 176.5 599.5 0.0 0.0 0.0 0.00 4 
1710.55 1260.0 351.1 204.7 704.5 0.0 0.0 0.0 0.00 5 
1714.32 1440.0 400.0 233.8 806.3 0.0 0.0 0.0 0.00 5 
1715.74 1500.0 416.9 243.8 839.3 0.0 0.0 0.0 0.00 3 
1723.74 1800.0 499.1 294.0 1006.8 0.0 0.0 0.0 0.00 9 
1728.00 1937.2 533.9 317.6 1085.7 0.0 0.0 0.0 OVERTOPPING ................................................................................ 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM4-P2B DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
1694.51 0.000 0.00 0.00 0.00 
1697.72 -0.001 180.00 0.16 0.09 
1699.28 -0.001 360.00 0.11 0.03 
1700.78 0.000 540.00 -0.05 -0.01 
1702.55 0.005 720.00 -0.46 -0.06 
1704.71 0.006 900.00 -0.43 -0.05 
1707.37 0.006 1080.00 -0.40 -0.04 
1710.55 0.005 1260.00 -0.25 -0.02 
1714.32 0.003 1440.00 -0.11 -0.01 
1715.74 0.000 1500.00 0.00 0.00 
1723.74 0.000 1800.00 0.00 0.00 ................................................................................ 

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 
................................................................................ 
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CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 17:01:34 FILE NAME: DAM4-P2B 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 1 - 1( 5 . 0 0  ( f t )  BY 5 . 0 0  ( f t ) )  RCP 
................................................................................ 

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. 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( f p s )  ( f p s )  ................................................................................ 

0 . 0 0  1 6 9 4 . 5 1  0.00 -1.27 0-NF 0 . 0 0  0 .00  0 .00  0.00 0.00 0 . 0 0  
6 3 . 1 3  1 6 9 7 . 7 2  3 . 2 1  2 . 6 4 1 - S 2 n  1 . 5 3  2 . 2 2  1 . 6 3  1 . 1 9  11 .28  3 . 9 6  

1 1 8 . 7 9  1699 .29  4.78 3 .82  1-S2n 2 . 1 4  3.11 2 . 3 7  1 . 5 7  12 .98  4 . 9 0  
1 6 8 . 8 1  1700 .78  6.27 5 . 1 8  5-S2n 2 . 6 3  3 . 7 1  2 . 9 1  1 .87  1 4 . 2 4  5 . 5 3  
2 1 4 . 6 2  1702 .54  8 .03  6 .69  5-S2n 3 . 0 6  4 .14  3 . 4 0  2 .12  1 5 . 1 2  6 . 0 1  
2 5 9 . 1 6  1 7 0 4 . 7 1  10 .20  8 . 4 1  5-S2n 3 . 5 0  4 .47  3 . 8 4  2 . 3 3  1 6 . 0 5  6 .40  
304 .38  1 7 0 7 . 3 6  12 .85  10 .45  5-S2n 4 . 0 3  4 . 8 1  4 .26  2 .52  1 7 . 1 4  6 .74  
3 5 1 . 1 3  1 7 1 0 . 5 4  1 6 . 0 3  12 .80  6-FFc 5 .00  5 . 0 0  5 .00  2.69 17 .88  7 . 0 3  
400 .05  1714 .32  1 9 . 8 1  1 5 . 5 1  6-FFc 5 . 0 0  5 . 0 0  5 .00  2 . 8 5  20 .37  7 . 2 9  
416 .93  1 7 1 5 . 7 3  21 .22  16 .52  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  3 . 0 1  21 .23  7 . 5 4  
499 .12  1 7 2 3 . 7 4  29 .23  22 .06  6-FFc 5 . 0 0  5 . 0 0  5 .00  3 .15  25 .42  7 . 7 5  

................................................................................ 
E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693 .24  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  it 

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1 6 9 4 . 5 1  f t  
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1 6 9 3 . 2 4  f t  
NUMBER OF BARRELS 1 
SLOPE (V/H) 0 .0120  
CULVERT LENGTH ALONG SLOPE 1 0 5 . 5 4  f t  

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S n  
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 

5 . 0 0  f t  
CONCRETE 
0.012 
CONVENTIONAL 
SQUARE EDGE WITH HEADWALL 
NONE 
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CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 17 :01 :34  FILE NAME: DAM4-P2B 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 2  - 1 ( 4 .75  ( f t )  BY 3.17 ( f t )  ) CMPA 
................................................................................ 

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. 
( c f s )  ( f t )  (it) ( f t )  <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( f p s )  ( f p s )  ................................................................................ 

0 .00  1696 .56  0.00 -1 .46  0-NF 0 . 0 0  0 . 0 0  0.00 -1.86 0 .00  0 . 0 0  
1 2 . 9 8  1697.72  1 . 1 6  0.54 1-S2n 0 . 4 9  0 .77  0.52 -0.67 7 .45  3 . 9 6  
51 .08  1699.27  2 . 7 1  1 . 5 6  1-S2n 1 . 0 7  1 . 6 8  1 . 1 4  -0.29 11.11 4 . 9 0  
8 8 . 0 4  1700 .78  4.22 3 .04  1-S2n 1 . 5 0  2 . 2 9  1 . 6 5  0 .01  12 .68  5 . 5 3  

1 1 9 . 1 0  1 7 0 2 . 5 5  5 .99  4 . 7 0 5 - S 2 n  1 . 8 6  2 . 6 5  2 . 0 5  0 .26  13 .77  6 . 0 1  
1 4 8 . 0 0  1 7 0 4 . 7 1  8.15 6 .60  5-S2n 2 . 2 4  2 .92  2 .42  0.47 14 .75  6 .40  
176 .50  1707 .36  10 .80  8 .84  6-FFc 2 . 8 4  3 .17  3 . 1 7  0.66 1 4 . 9 1  6 .74  
204 .67  1710 .54  13 .98  11 .30  6-FFc 3 . 1 7  3 . 1 7  3 .17  0 .83  17 .29  7 . 0 3  
233 .80  1714.32  17 .76  14 .22  6-FFc 3 . 1 7  3 .17  3 .17  0.99 19 .75  7 . 2 9  
243 .80  1715 .74  19 .18  1 5 . 3 1  6-FFc 3 . 1 7  3 .17  3 .17  1 . 1 5  20 .59  7 . 5 4  
294 .05  1723 .73  27 .17  21.50 6-FFc 3 . 1 7  3 .17  3 . 1 7  1 . 2 9  24 .83  7 . 7 5  

................................................................................ 
E l . i n 1 e t f a c e i n v e r t  1 6 9 6 . 5 6  it E l .  o u t l e t  inver t  1695.10  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0.00 f t  

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 . 0 0  f t  
INLET ELEVATION 1 6 9 6 . 5 6  f t  
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1695 .10  f t  
NUMBER OF BARRELS 1 
SLOPE (V/H) 0 .0138  
CULVERT LENGTH ALONG SLOPE 105 .54  f t  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE PIPE ARCH 
BARREL SPAN 4 .75  f t  
BARREL RISE 3 .17  f t  
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL HEADWALL 
INLET DEPRESSION NONE 
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CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 17:01:34 FILE NAME: DAM4-P2B 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 3 - 1( 7 .00  ( f t )  BY 6 .00  ( f t ) )  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. 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f t )  ( f t )  (fps) ( f p s )  ................................................................................ 

0 .00  1 6 9 4 . 5 1  0.00 -1.27 0-NF 0 .00  0 .00  0 .00  0.00 0 .00  0 .00  
1 0 3 . 7 3  1697 .72  3 . 2 1  2 .84  1-S2n 1 . 1 8  1 . 9 0  1 . 2 8  1 .19  11 .57  3 . 9 6  
1 9 0 . 0 2  1699 .28  4 .77  3 . 7 0 1 - S 2 n  1 . 7 8  2 . 8 5  2 . 0 3  1 .57  13 .40  4 . 9 0  
283 .20  1700 .78  6.27 4 .81  1-S2n 2 . 3 6  3 . 7 1  2 . 7 4  1 .87  14 .75  5 . 5 3  
386 .74  1702.54  8 .03  6.30 5-S2n 2 . 9 6  4 .57  3 .47  2 .12  15 .92  6 . 0 1  
493 .27  1 7 0 4 . 7 1  10 .20  8 . 1 3 5 - S 2 n  3 . 5 5  5 .37  4 .17  2 .33  16.88 6 . 4 0  
5 9 9 . 5 2  1 7 0 7 . 3 6  12 .85  1 0 . 2 1  6-FFc 4 .12  6 .00  4 . 1 2  2 .52  20.80 6 . 7 4  
7 0 4 . 4 5  1 7 1 0 . 5 5  16 .04  12 .30  6-FFc 4 . 6 6  6 . 0 0  4 .66  2.69 21.58 7 . 0 3  
8 0 6 . 2 7  1714 .32  1 9 . 8 1  14 .64  6-FFc 5 .18  6 . 0 0  5 .18  2 .85  22.22 7 . 2 9  
8 3 9 . 2 8  1715 .73  21 .22  15 .47  6-FFc 5 .35  6 .00  5 . 3 5  3 . 0 1  22 .41  7 . 5 4  

1 0 0 6 . 8 3  1 7 2 3 . 7 3  29.22 20 .19  6-FFc 6 . 0 0  6 . 0 0  5 . 3 5  3 .15  26 .88  7 . 7 5  
................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693.24 f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 00  f t  E l .  i n l e t  crest 0.00 f t  

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

***** 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 7 . 0 0  f t  
BARREL RISE 6.00 f t  
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 
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I CURRENT DATE: 10-22-1996 
CURRENT TIME:  17:01:34 

F I L E  DATE: 10-22-1996 
F I L E  NAME: DAM4-P2B 

I 
................................................................................ 
............................ T A I  LWATER .......................... 
................................................................................ 

I ***** USER DEFINED CHANNEL CROSS-SECTION F I L E  NAME : DAM4 
MAIN CHANNEL AND LT & RT OVER BANKS F I L E  DATE: 09-06-1995 
L E F T  CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 11 

I MANNING n LEFT OVER BANK 0.055 
MANNING n MAIN CHANNEL 0.045 
MANNING n RIGHT OVER BANK 0.025 
SLOPE O F  CHANNEL 0.0240 f t / f t  

CROSS-SECTION X Y 
COORD. NO. ( f t )  ( i t )  

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

FLOW W. S . E .  FROUDE DEPTH VEL.  SHEAR 

I ( c f s )  ( f t )  NUMBER ( f t )  ( f / s )  (ps f )  
0.00 1693.24 0.000 0.00 0.00 0.00 

180.00 1694.43 0.843 1.19 3.96 1.02 
360.00 1694.81 0.889 1.57 4.90 1.40 

I 540.00 1695.11 0.916 1.87 5.53 1.68 
720.00 1695.36 0.935 2.12 6.01 1.91 
900.00 1695.57 0.950 2.33 6.40 2.10 
1080.00 1695.76 0.962 2.52 6.74 2.26 

I 1260.00 1695.93 0.972 2.69 7.03 2.41 
1440.00 1696.09 0.981 2.85 7.29 2.55 
1500.00 1696.25 0.989 3.01 7.54 2.68 
1800.00 1696.39 0.996 

I 
3.15 7.75 2.79 

N o t e :  Shear stress w a s  calculated us ing  R.  

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  ROADWAY OVERTOPPING DATA .......................... 

I ................................................................................ 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1.00 f t  
1.00 f t  

1728.00 f t  
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CURRENT DATE: 10-22-1996 
CURRENT TIME: 15:45:18 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P2P 

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

.......................... FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******************x******x HY-8, VERSION 6.0 .......................... 
................................................................................ 
I c I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
I I--------------------------I----------------------------------------------- I 

I 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I 
[NO. 1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 11694.51 1693.24 105.54 1 1 RCP 5.00 5.00 .012 CONVENTIONALI 
1 2 11696.56 1695.10 105.54 1 1 CMPA 4.75 3.17 .012 CONVENTIONAL I 
1 3 11694.51 1693.24 105.55 1 1 RCP 7.50 7.50 .012 CONVENTIONAL1 
1 4  I I I 
1 5 1  I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS ( c ~ s )  FILE: DAM4-P2P DATE: 10-22-1996 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1694.51 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
1698.17 180.0 78.2 22.7 78.4 0.0 0.0 0.0 0.00 6 
1699.43 360.0 124.3 55.3 180.2 0.0 0.0 0.0 0.00 3 
1700.93 540.0 173.1 91.0 276.8 0.0 0.0 0.0 0.00 3 
1702.58 720.0 215.3 119.5 386.0 0.0 0.0 0.0 0.00 3 
1704.55 900.0 256.1 146.0 498.0 0.0 0.0 0.0 0.00 3 
1706.99 1080.0 298.4 172.9 609.3 0.0 0.0 0.0 0.00 4 
1709.93 1260.0 342.4 199.5 718.0 0.0 0.0 0.0 0.00 4 
1713.34 1440.0 387.9 226.6 825.7 0.0 0.0 0.0 0.00 5 
1714.58 1500.0 403.1 235.6 861.3 0.0 0.0 0.0 0.00 3 
1721.53 1800.0 478.7 281.1 1040.3 0.0 0.0 0.0 0.00 8 
1728.00 2035.2 533.9 317.6 1183.8 0.0 0.0 0.0 OVERTOPPING 

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

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM4-P2P DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
1694.51 0.000 0.00 0.00 0.00 
1698.17 -0.004 180.00 0.73 0.41 
1699.43 -0.001 360.00 0.15 0.04 
1700.93 0.008 540.00 -0.90 -0.17 
1702.58 0.008 720.00 -0.80 -0.11 
1704.55 0.001 900.00 -0.11 -0.01 
1706.99 0.008 1080.00 -0.57 -0.05 
1709.93 -0.003 1260.00 0.16 0.01 
1713.34 0.004 1440.00 -0.20 -0.01 
1714.58 0.003 1500.00 -0.13 -0.01 
1721.53 0.001 1800.00 -0.02 -0.00 

................................................................................ 
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 

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

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15:45:18 FILE NAME: DAM4-P2P 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PERFORMANCE CURVE FOR CULVERT 1 - 1( 5 . 0 0  ( f t )  BY 5 .00  ( f t ) )  RCP 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET T W  

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(c is)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  (it) ( f t )  ( f t )  ( f p s )  ( f p s )  ................................................................................ 

0 . 0 0  1 6 9 4 . 5 1  0 .00  -1.27 0-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 .00  0 .00  0 . 0 0  
7 8 . 2 2  1698 .17  3 .66  2 . 9 3 1 - S 2 n  1 . 7 0  2 . 5 0  1 . 8 5  1 . 1 9  11 .79  3 . 9 6  

1 2 4 . 3 4  1 6 9 9 . 4 4  4 .93  3 . 9 6 1 - S 2 n  2 . 2 0  3 .18  2 . 4 3  1 .57  13 .14  4 .90  
1 7 3 . 0 6  1 7 0 0 . 9 3  6.42 5 . 3 1  5-S2n 2 . 6 7  3 . 7 6  2 . 9 6  1 .87  1 4 . 3 3  5 . 5 3  
2 1 5 . 2 5  1702 .57  8 . 0 6  6 . 7 1 5 - S 2 n  3 . 0 7  4 . 1 4  3 . 4 0  2 . 1 2  15 .14  6 . 0 1  
2 5 6 . 1 0  1704 .54  1 0 . 0 3  8 .28  5-S2n 3 . 4 7  4 .45  3 . 8 1  2 .33  16 .00  6 . 4 0  
298 .39  1706 .98  12 .47  10 .16  5-S2n 3 . 9 5  4 .76  4 .20  2 .52  16 .99  6 . 7 4  
342 .40  1 7 0 9 . 9 2  1 5 . 4 1  12 .36  6-FFc 5 . 0 0  5 . 0 0  5 .00  2 .69  17 .44  7 . 0 3  
387 .92  1713 .34  1 8 . 8 3  1 4 . 8 1  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  2 .85  19 .76  7 .29  
403 .15  1714 .57  20.06 15 .69  6-FFc 5 .00  5 . 0 0  5 . 0 0  3 . 0 1  20 .53  7 . 5 4  
478 .70  1 7 2 1 . 5 3  27 .02  20 .59  6-FFc 5 . 0 0  5 . 0 0  5 . 0 0  3 .15  24.38 7 . 7 5  ................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693 .24  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 00  f t  E l .  i n l e t  crest  0 .00  it ................................................................................ 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  

1 INLET ELEVATION 1 6 9 4 . 5 1  f t  
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1 6 9 3 . 2 4  f t  
NUMBER OF BARRELS 1 
SLOPE (v/H) 0 .0120  
CULVERT LENGTH ALONG SLOPE 1 0 5 . 5 4  f t  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5 . 0 0  f t  
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n  0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15 :45 :18  FILE NAME: DAM4-P2P 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 2  - 1 ( 4 . 7 5  ( f t )  BY 3 .17  ( f t  ) ) CMPA 
................................................................................ 

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. 
(cf.5) ( f t )  ( f t )  (it) <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( f p s )  ( f p s )  ................................................................................ 

0 .00  1696 .56  0 .00  -1.46 0-NF 0 .00  0 .00  0 .00  -1.86 0.00 0 . 0 0  
2 2 . 6 9  1 6 9 8 . 1 8  1 . 6 2  0.77 1-S2n 0 . 6 8  1 . 0 5  0 .70  -0.67 8.86 3 . 9 6  
5 5 . 3 2  1 6 9 9 . 4 3  2.87 1 .70  1-S2n 1 . 1 2  1 . 7 6  1 . 2 0  -0.29 11 .35  4 . 9 0  
91 .04  1 7 0 0 . 9 2  4 . 3 6  3 . 1 9 5 - S 2 n  1 . 5 4  2 . 3 3  1 . 6 9  0 . 0 1  12 .79  5 . 5 3  

1 1 9 . 5 2  1 7 0 2 . 5 8  6 .02  4.72 5-S2n 1 . 8 7  2 . 6 6  2 . 0 6  0.26 13 .79  6 . 0 1  
1 4 6 . 0 1  1 7 0 4 . 5 5  7 .99  6 . 4 5 5 - S 2 n  2 . 2 1  2 . 9 0  2 .40  0.47 14 .65  6 .40  
1 7 2 . 9 0  1 7 0 6 . 9 9  10 .43  8 . 5 4 5 - S 2 n  2 . 7 3  3 . 1 5  3 . 0 5  0.66 14 .84  6 . 7 4  
1 9 9 . 4 9  1 7 0 9 . 9 2  1 3 . 3 6  10 .82  6-FFc 3 . 1 7  3 . 1 7  3 .17  0 .83  16 .85  7 . 0 3  
2 2 6 . 6 0  1 7 1 3 . 3 4  16 .78  1 3 . 4 6  6-FFc 3 . 1 7  3 . 1 7  3 .17  0.99 19 .14  7 . 2 9  
2 3 5 . 6 3  1 7 1 4 . 5 8  18 .02  14 .42  6-FFc 3 . 1 7  3 . 1 7  3 .17  1 . 1 5  19 .90  7 . 5 4  
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281.07  1721 .52  24 .96  1 9 . 7 9  6-FFc 3 . 1 7  3 .17  3 . 1 7  1 . 2 9  23.74 7 . 7 5  
................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 6 . 5 6  f t  E l .  o u t l e t  i n v e r t  1695.10 f t  
E l .  i n l e t  t h r o a t  i nver t  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  ft 

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

A * * * *  SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1696 .56  f t  
OUTLET STATION 105 .53  f t  
OUTLET ELEVATION 1695 .10  f t  
NUMBER OF BARRELS 1 
SLOPE (V/H) 0.0138 
CULVERT LENGTH ALONG SLOPE 105 .54  f t  

CULVERT DATA SUMMARY ........................ 
BARREL SHAPE PIPE ARCH 
BARREL SPAN 4 .75  f t  
BARREL RISE 3 .17  f t  
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S n  0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15:45:18  FILE NAME: DAM4-P2P 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 3 - 1 ( 7 .50  ( f t )  BY 7.50 ( f t )  ) RCP 
................................................................................ 

D I S -  HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET T W  OUTLET TW 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( i p s )  ( f p s )  ................................................................................ 

0 .00  1 6 9 4 . 5 1  0 .00  -1.27 0-NF 0 .00  0 . 0 0  0 .00  0.00 0 .00  0.00 
78 .36  1698 .18  2 .88  3 .67  1-S2n 1 . 4 8  2 . 2 1  1 . 6 0  1 .19  1 1 . 3 1  3 . 9 6  

180 .19  1699 .43  4.92 4.62 1-S2n 2 . 2 6  3 . 4 0  2 . 5 6  1 .57  1 3 . 4 9  4 .90  
2 7 6 . 8 1  1 7 0 0 . 9 3  6.42 5 .64  1-S2n 2 . 8 2  4 .27  3 .30  1 .87  14 .80  5 . 5 3  
386 .04  1702.57  8 .06  7 . 0 2 1 - S 2 n  3 . 3 9  5 . 0 7  4 . 0 1  2.12 1 6 . 0 5  6 . 0 1  
498 .00  1704 .54  10 .03  8 . 6 9 5 - S 2 n  3 . 9 5  5 . 7 5  4 .65  2 .33  17 .30  6 .40  
609 .28  1 7 0 6 . 9 9  12 .48  1 0 . 6 1  5-S2n 4 .48  6 .28  5 . 2 5  2.52 1 8 . 4 4  6 .74  
717 .96  1709 .92  1 5 . 4 1  12 .77  5-S2n 5 . 0 2  6 .72  5 . 8 1  2 .69  1 9 . 5 8  7 .03  
825 .68  1713 .34  1 8 . 8 3  15 .23  5-s2n  5 . 6 1  7 . 1 6  6 . 2 6  2 .85  21 .03  7 . 2 9  
8 6 1 . 3 5  1714 .58  20 .07  1 6 . 1 1 5 - S 2 n  5 . 8 2  7 . 3 0  6 .40  3 . 0 1  2 1 . 5 1  7 .54  

1040 .26  1721 .53  27 .02  20 .79  6-FFc 7 . 5 0  7 . 5 0  7 .50  3 .15  23 .55  7 . 7 5  
................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693.24 f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest  0.00 f t  

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1 6 9 4 . 5 1  f t  
OUTLET STATION 1 0 5 . 5 4  f t  
OUTLET ELEVATION 1693 .24  f t  
NUMBER OF BARRELS 1 
SLOPE (v/H) 0 .0120 
CULVERT LENGTH ALONG SLOPE 105 .55  f t  
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BARREL SHAPE CIRCULAR 
BARREL DIAMETER 7.50 it 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 
CURRENT TIME: 15:45:18 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P2P 

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

.......................... TAILWATER .......................... 

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

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: DAM4 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-06-1995 
LEFT CHANNEL BOUNDARY 6 
RIGHT CHANNEL BOUNDARY 11 
MANNING n LEFT OVER BANK 0.055 
MANNING n MAIN CHANNEL 0.045 
MANNING n RIGHT OVER BANK 0.025 
SLOPE OF CHANNEL 0.0240 ft/it 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

FLOW W.S.E. FROUDE DEPTH VEL. 
(cis) (ft) NUMBER (ft) (f/s) 
0.00 1693.24 0.000 0.00 0.00 

180.00 1694.43 0.843 1.19 3.96 
360.00 1694.81 0.889 1.57 4.90 
540.00 1695.11 0.916 1.87 5.53 
720.00 1695.36 0.935 2.12 6.01 
900.00 1695.57 0.950 2.33 6.40 
1080.00 1695.76 0.962 2.52 6.74 
1260.00 1695.93 0.972 2.69 7.03 
1440.00 1696.09 0.981 2.85 7.29 
1500.00 1696.25 0.989 3.01 7.54 
1800.00 1696.39 0.996 3.15 7.75 

Note: Shear stress was calculated using R. 

SHEAR 
(psi 
0.00 
1.02 
1.40 
1.68 
1.91 
2.10 
2.26 
2.41 
2.55 
2.68 
2.79 

ROADWAY SURFACE PAVED 
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EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 
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CURRENT DATE: 10-22-1996 
CURRENT TIME: 15:47:12  

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P3B 

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

.......................... FHWA CULVERT ANALYSIS .......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.0 ***x**x*x********xx******* 

................................................................................ 
I c I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
I u 1--------------------------1----------------------------------------------- 

I 
I 

I L  I INLET OUTLET CULVERT I BARRELS I 
I V  I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
INO. 1 (ft) (ft) ( ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 11694.51  1693 .24  105 .54  1 1 RCB 1 0 . 0 0  8 . 0 0  .012 CONVENTIONAL1 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5 1  I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS ( c ~ s )  FILE: DAM4-P3B DATE: 10-22-1996 

ELEV (ft) TOTAL 1 2  3 4  5 6  ROADWAY ITR 
1 6 9 4 . 5 1  0 .0  0 .0  0 .0  0 . 0  0 . 0  0.0 0.0 0 .00  1 
1 6 9 8 . 5 6  200 .0  200 .0  0 .0  0 . 0  0 . 0  0 .0  0.0 0.00 1 
1 7 0 0 . 6 9  400 .0  400.0 0 .0  0 . 0  0 . 0  0 .0  0 . 0  0 .00  1 
1 7 0 2 . 6 5  600 .0  600 .0  0 .0  0 . 0  0 .0  0 .0  0 .0  0 .00  1 
1 7 0 4 . 6 7  800 .0  800.0 0.0 0 . 0  0 .0  0.0 0 .0  0 .00  1 
1 7 0 6 . 9 9  1 0 0 0 . 0  1000 .0  0 . 0  0 . 0  0 .0  0 . 0  0.0 0 .00  1 
1 7 0 9 . 7 6  1200 .0  1200 .0  0 .0  0 . 0  0 .0  0 .0  0.0 0 .00  1 
1 7 1 3 . 0 6  1400 .0  1400 .0  0 .0  0 .0  0 .0  0 . 0  0.0 0 .00  1 
1 7 1 6 . 9 2  1600 .0  1600 .0  0 .0  0 .0  0 . 0  0 . 0  0.0 0 .00  1 
1 7 2 1 . 6 1  1800 .0  1800 .0  0 .0  0 . 0  0 . 0  0 .0  0.0 0 . 0 0  1 
1 7 2 7  - 0 3  2000.0  2000.0 0 .0  0 . 0  0 . 0  0 .0  0 .0  0 .00  1 
1 7 2 8 . 0 0  2033.7  2033.7 0.0 0 . 0  0 .0  0.0 0.0 OVERTOPPING 

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

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DAM4-P3B DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (it) FLOW ( c ~ s )  ERROR ( c ~ s )  ERROR 

1 6 9 4 . 5 1  0.000 0 . 0 0  0 .00  0 .00  
1 6 9 8 . 5 6  0.000 200 .00  0 . 0 0  0 .00  
1700 .69  0.000 400 .00  0 . 0 0  0 .00  
1702 .65  0 .000  600 .00  0 .00  0 .00  
1 7 0 4 . 6 7  0 .000  800 .00  0 .00  0 .00  
1 7 0 6 . 9 9  0.000 1 0 0 0 . 0 0  0 .00  0 .00  
1709 .76  0.000 1 2 0 0 . 0 0  0 .00  0 .00  
1713 .06  0.000 1 4 0 0 . 0 0  0 .00  0 .00  
1716 .92  0.000 1 6 0 0 . 0 0  0.00 0 .00  
1 7 2 1 . 6 1  0.000 1 8 0 0 . 0 0  0.00 0 .00  
1 7 2 7 . 0 3  0 .000  2 0 0 0 . 0 0  0.00 0.00 

................................................................................ 
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1 .000  

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

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15:47:12  FILE NAME: DAM4-P3B 
................................................................................ 
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PERFORMANCE CURVE FORCULVERT 1 - 1( 1 0 . 0 0  ( f t )  BY 8 . 0 0  ( f t ) )  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)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( f p s )  ( f p s )  ................................................................................ 

0 . 0 0  1 6 9 4 . 5 1  0.00 -1.27 0-NF 0 . 0 0  0 .00  0 .00  0.00 0 .00  0 .00  
200 .00  1 6 9 8 . 5 6  3 . 9 3  4 . 0 5 1 - S 2 n  1 . 3 7  2 .32  1 . 5 7  1 .19  12 .72  3 . 9 6  
400 .00  1 7 0 0 . 6 9  6 .18  5 . 2 1  1-S2n 2 . 2 0  3 . 6 8  2 . 6 5  1 .57  15 .07  4 .90  
600 .00  1702 .65  8.14 6 . 5 9  1-S2n 2 . 9 2  4 . 8 3  3 . 6 1  1 . 8 7  1 6 . 6 3  5 . 5 3  
800 .00  1704 .67  10 .16  8 .22  5-S2n 3 . 5 9  5 . 8 5  4 . 4 5  2 .12  17 .98  6 . 0 1  

1 0 0 0 . 0 0  1706 .99  12 .48  1 0 . 1 3  5-S2n 4 . 2 3  6 . 7 9  5 .29  2 .33  1 8 . 9 2  6 .40  
1200 .00  1 7 0 9 . 7 6  1 5 . 2 5  12 .33  5-S2n 4 . 8 4  7 . 6 6  6 . 0 6  2 .52  19 .79  6 .74  
1400 .00  1713 .06  1 8 . 5 5  14 .59  6-FFc 5 .44  8 .00  5 . 4 4  2 . 6 9  25 .75  7 . 0 3  
1600 .00  1716 .92  2 2 . 4 1  16 .99  6-FFc 6 . 0 2  8 .00  6 .02  2 .85  26.57 7 .29  
1800 .00  1 7 2 1 . 6 1  27 .10  19 .72  6-FFc 6 .60  8 . 0 0  6 .60  3 . 0 1  27.29 7 . 5 4  
2000 .00  1 7 2 7 . 0 3  32 .52  22 .76  6-FFc 7 . 1 6  8 . 0 0  7 .16  3 .15  27 .93  7 . 7 5  ................................................................................ 

E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  it E l .  o u t l e t  inver t  1693.24 it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 00  f t  E l .  i n l e t  crest 0 .00  f t  

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

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1 6 9 4 . 5 1  f t  
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1693 .24  f t  
NUMBER OF BARRELS 1 
SLOPE ( v / H )  0 . 0120  
CULVERT LENGTH ALONG SLOPE 1 0 5 . 5 4  f t  

***** CULVERT DATA S m Y  ************************ 
BARREL SHAPE BOX 
BARREL SPAN 10 .00  f t  
BARREL RISE 8 .00  f t  
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n  0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

CURRENT DATE: 10-22-1996 
CURRENT TIME: 15 :47 :12  

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P3B 

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

.......................... TAI LWATER .......................... 

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

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: DAM4 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-06-1995 
LEFT CHANNEL BOUNDARY 6  
RIGHT CHANNEL BOUNDARY 11 
MANNING n  LEFT OVER BANK 0 . 0 5 5  
MANNING n MAIN CHANNEL 0 .045  
MANNING n RIGHT OVER BANK 0 . 0 2 5  
SLOPE OF CHANNEL 0 .0240  f t / f t  

CROSS-SECTION X Y 
COORD. NO. ( f t )  ( f t )  

1 1000.00 1 7 0 1 . 8 4  
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******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W . S . E . FROUDE 
((2f.S) (ft) NUMBER 
0.00 1693.24 0.000 

200.00 1694.43 0.843 
400.00 1694.81  0.889 
600.00 1695.11  0.916 
800.00 1695.36 0.935 

1000.00  1695.57 0.950 
1200.00  1695.76 0.962 
1400.00 1695.93 0.972 
1600.00 1696.09 0.981 
1800.00  1696.25 0.989 
2000.00 1696.39 0.996 

Note: Shear stress was calculated 

DEPTH VEL . 
(ft) ( f / s )  
0 .00  0.00 
1 .19  3 .96  
1 .57  4 .90  
1 .87  5.53 
2 .12  6 . 0 1  
2 .33  6.40 
2 .52  6.74 
2.69 7.03 
2.85 7.29 
3 . 0 1  7.54 
3.15 7.75 

using R. 

SHEAR 
(psf) 
0.00 
1 .02  
1.40 
1.68 
1 . 9 1  
2.10 
2 .26  
2 . 4 1  
2.55 
2.68 
2.79 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1.00  ft 
1.00 ft 

1728.00 f t  
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CURRENT DATE: 10-22-1996 
CURRENT TIME: 15:48:33 

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P3P 

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

.......................... FHWA CULVERT ANALYSIS * * * * * * * * * f f * * * * * f * * * * * t * X *  

****xx******************** HY-8, VERSION 6.0 .......................... 
................................................................................ 
I c I  S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET I u 1--------------------------1----------------------------------------------- 

1 
i 

I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE  MANNING INLET I 
INo. 1 ( f t )  ( f t )  ( f t )  I MATERIAL (it) ( f t )  n TYPE I 
I 1 11694.51 1693.24 105.54 1 1 RCP 10.00 10.00 -012 CONVENTIONAL1 
1 2  1 I I 
1 3 1  I I 
1 4  1 I I 
1 5  1 I I 

................................................................................ 
SUMMARY OF CULVERT FLOWS (c is )  F I L E :  DAM4-P3P DATE: 10-22-1996 

ELEV (it) TOTAL 1 2 3 4 5 6 ROADWAY I T R  
1694.51 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1700.05 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1701.40 400.0 400.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1703.37 600.0 600.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1705.34 800.0 800.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1707.61 1000.0 1000.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1710.36 1200.0 1200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1713.68 1400.0 1400.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1717.57 1600.0 1600.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1722.01 1800.0 1800.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1726.93 2000.0 2000.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1728.00 2040.7 2040.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

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

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  DAM4-P3P DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( f t )  ERROR ( f t )  FLOW (cfs)  ERROR (cfs )  ERROR 
1694.51 0.000 0.00 0.00 0.00 
1700.05 0.000 200.00 0.00 0.00 
1701.40 0.000 400,OO 0.00 0.00 
1703.37 0.000 600.00 0.00 0.00 
1705.34 0.000 800.00 0.00 0.00 
1707.61 0.000 1000.00 0.00 0.00 
1710.36 0.000 1200.00 0.00 0.00 
1713.68 0.000 1400.00 0.00 0.00 
1717.57 0.000 1600.00 0.00 0.00 
1722.01 0.000. 1800.00 0.00 0.00 
1726.93 0.000 2000.00 0.00 0.00 

................................................................................ 
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 

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

CURRENT DATE: 10-22-1996 FILE DATE: 10-22-1996 
CURRENT TIME: 15:48:33 F I L E  NAME: DAM4-P3P 
................................................................................ 
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PERFORMANCE CURVE FOR CULVERT 1 - 1( 1 0 . 0 0  (it) BY 10 .00  ( f t ) )  RCP 
................................................................................ 

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)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f t )  ( f t )  ( f p s )  ( f p s )  ................................................................................ 

0 .00  1 6 9 4 . 5 1  0 .00  -1.27 0-NF 0 . 0 0  0 .00  0 .00  0.00 0 .00  0 . 0 0  
200 .00  1700 .05  4.43 5 .54  1-S2n 2 . 1 3  3 .28  2 . 4 4  1 . 1 9  13 .36  3 . 9 6  
400 .00  1701 .40  6.89 6 . 7 5 1 - S 2 n  3 . 0 5  4 .73  3 . 6 3  1 . 5 7  15 .50  4 .90  
600 .00  1703 .37  8 . 8 6  8 . 1 4 1 - S 2 n  3 . 7 7  5 . 8 6  4 . 6 3  1 . 8 7  1 6 . 8 5  5 . 5 3  
8 0 0 . 0 0  1705 .34  1 0 . 8 3  9 . 7 6 1 - S 2 n  4 . 4 3  6 . 8 0  5 .48  2 .12  1 8 . 1 6  6 . 0 1  

1 0 0 0 . 0 0  1 7 0 7 . 6 1  13 .10  1 1 . 6 3 5 - S 2 n  5 . 0 5  7 .59  6 .25  2 . 3 3  19 .39  6 .40  
1 2 0 0 . 0 0  1710 .36  1 5 . 8 5  13 .76  5-S2n 5 . 6 4  8 .24  6 . 9 4  2 .52  20.64 6 .74  
1400 .00  1713 .68  19 .17  1 6 . 1 6  5-S2n 6 . 2 4  8 . 7 7  7 . 5 7  2 . 6 9  2 2 . 0 1  7 . 0 3  
1600 .00  1717 .57  23 .06  1 8 . 8 8 5 - S 2 n  6 .86  9 . 2 9  8 .09  2 . 8 5  23.52 7 .29  
1 8 0 0 . 0 0  1 7 2 2 . 0 1  27 .50  21 .93  5 - s2n  7 . 5 6  9 .82  8 .58  3 . 0 1  25.18 7 .54  
2000 .00  1 7 2 6 . 9 3  32 .42  25 .14  6-FFc 8 . 4 5  1 0 . 0 0  10 .00  3 . 1 5  25.46 7 . 7 5  

................................................................................ 
E l .  i n l e t  f a c e  i n v e r t  1 6 9 4 . 5 1  f t  E l .  o u t l e t  i n v e r t  1693.24 it 
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0.00 it ................................................................................ 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0 .00  f t  
INLET ELEVATION 1 6 9 4 . 5 1  f t  
OUTLET STATION 1 0 5 . 5 3  f t  
OUTLET ELEVATION 1 6 9 3 . 2 4  f t  
NUMBER OF BARRELS 1 
SLOPE (v /H)  0 .0120  
CULVERT LENGTH ALONG SLOPE 1 0 5 . 5 4  it 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 

10 .00  f t  
CONCRETE 
0.012 
CONVENTIONAL 
SQUARE EDGE WITH HEADWALL 
NONE 

CURRENT DATE: 10-22-1996 
CURRENT TIME: 15 :48 :33  

FILE DATE: 10-22-1996 
FILE NAME: DAM4-P3P 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAI LWATER .......................... 

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

*****  USER DEFINED CHANNEL CROSS-SECTION FILE NAME: DAM4 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-06-1995 
LEFT CHANNEL BOUNDARY 6  
RIGHT CHANNEL BOUNDARY 11 
MANNING n LEFT OVER BANK 0 . 0 5 5  
MANNING n  MAIN CHANNEL 0 .045  
MANNING n  RIGHT OVER BANK 0 .025  
SLOPE OF CHANNEL 0 . 0 2 4 0  f t / f t  

CROSS-SECTION X Y 
COORD. NO. ( f t )  ( f t )  

1 1000.00  1701 .84  
2  1004 .00  1 6 9 8 . 6 4  
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******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL . 
(cfs) (ft) NUMBER (ft) (f/s) 
0.00 1693.24 0.000 0.00 0.00 

200.00 1694.43 0.843 1 .19  3.96 
400.00 1694.81 0.889 1 .57  4.90 
600.00 1695.11 0.916 1.87 5.53 
800.00 1695.36 0.935 2.12 6 .01  

1000.00 1695.57 0.950 2.33 6.40 
1200.00 1695.76 0.962 2.52 6.74 
1400.00 1695.93 0.972 2.69 7.03 
1600.00 1696.09 0 .981 2.85 7.29 
1800.00 1696.25 0.989 3 .01  7.54 
2000.00 1696.39 0.996 3.15 7.75 

Note: Shear stress was calculated using R. 

SHEAR 
(psf 
0.00 
1.02 
1.40 
1.68 
1 .91  
2.10 
2.26 
2 .41  
2.55 
2.68 
2.79 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1.00 ft 
1.00 ft 

1728.00 ft 
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APPENDIX N 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 5.1 



~***f t . ***+**** t . t * t**+t*******+*t t* t t t+**  

FLOOD HYDROORAPH PACKAGE (HEC-1) * 
t HAY 1991 + 
1 VERSION 4.0.1E t 

* 
* RUN DATE 10/24/96 TIME 08:52:59 ' 
* * 
* * f t t * * * * * * * * * * * * * ~ * * * t * * C * * * * * * * t t * * * * * .  

Itlt~***********l*tttf*t*f****C***t**** 

* 
U.S. ARMY CORPS OF ENGINEERS 

* HYDROU)(;IC ENGINEEruNG CENTER * 
1 609 SECOND STREET t 

+ DAVIS, CALIFORNIA 95616 
(916) 551-1748 

* t 

********tt*t*****tt**t**C.tC**t**t***** 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X  xxxxx X  
X X X  X  X  
X  X X  X X X 
X  X  XXXXXXX XXXXX XXX 

THIS PROORAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73). HEClGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CWANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STWCTURE. 
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBIBEIIIRGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERWCE ACOORITHH 

HEC-1 INPUT PAGE 1 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 

ID.. ..... 1.......2.......3.......4.......5.......6.......7.......8......9..9..0...10 
ID FOUNTAIN HILLS ADHP 
ID GVSCE Project No. 63 
ID 0.5 PMF Analvsis 

file: alt51-rt.ihl 
date: 10/23/96 ccc 

ID 
ID Alternative No. 5.1: 
ID + Principal Spillway by Option P-1A. 
ID Raise existing dam crest to preclude overtopping by 0.5 PMF 
ID flan. 
ID + Hake no modifications to existing emergency spillway -.. 
I" 

'DIAGRAH 
IT 5 0 0 200 
I0 5 
IN 5 
JR FLOW 0.5 

C599I 
PMF INFLOW TO GEPD (DAM 4) 

C5990 
Reservoir route at C599 (GEPD) 
Principal Spillway: Option P-1A 
Emergency Spillway Width: 280 feet, Elevation - 1714.86 feet 
New Dam Crest Elevation: 1726.80 feet 
1 ELW 1714.86 

0.00 0.03 0.47 16.85 80.85 107 116.14 136.00 156.22 179.00 
190.00 200.89 214.00 226.00 239.00 252.10 267.00 281.00 296.00 310.47 
1694.7 1700.0 1702.00 1708.00 1714.00 1715.50 1716.00 1717.00 1718.00 1719.00 
1719.5 1720.0 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 1723.50 1724.00 

0 214 329 947 1485 1719 2039 3188 5014 7405 
8739 10165 11675 13264 14943 17039 19920 23364 27301 31705 

1 
SCHEMATIC DIAGRAH OF S T R W  NETWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

File: alt61-rt.ohl 
hpendix N: Alternative No. 6.1 

0.6 PMF HEC-1 model 



('*') RUNOFF ALSO COMPUTED AT THIS KZATION 
~********* ' ***"***+tt* t** t*++tt*****t* t+*  

FLOOD HYDROGRAPH PACKAGE IHEC-1) 
NAY 1991 

VERSION 4.0.1E 

RUN DATE 10/24/96 TIME 08:52:59 * 

** t* t+f t**++**t***+****1~,**********+t***  

FOUNTAIN HILLS MWP 
GVSCE Project No. 63 
0.5 PI@ Analysis 

****tf*t*l******,*t1**t.**,tt.***t**..t 

U.S. A W  CORPS OF ENGINEERS 
* HYDROLOOIC ENGINESWG CENTER + 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

*t**************t***t***+*,,*****+*+*** 

file: alt51-rt.ihl 
date: 10/23/96 ccc 

Alternative No. 5.1: 
Principal Spillway by Option P-1A. 

' Raise existing dam crest to preclude overtopping by 0.5 PHF 
f l a n .  

' Make no modifications to existing emergency spillway 

12 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAt 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITInE 0000 STARTING TIME 

NQ 200 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTInE 
ICENT 

1635 ENDING TIME 
19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

!3NGLISH UNITS 
DRAINAGE AREA SWAM ~ I L B S  
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TPIPERATURE DEGREES FAHRENHEIT 

JP MULTI-PLAN OPTION 
NPLAN 1 MIHBER OF PLANS 

JR MULTI-RATIO OPTION 
RATIOS OF RUNOFF 
0.50 

PEAK FLOW AND STAGE (KND-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARB MILES 

T I W  TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION ARGA PLAN RATIO 1 

0.50 

HYDROGRAPH AT 
+ C5991 7.13 1 FLOW 29377. 

TI% 2.50 

ROUTED TO 
t C5990 7.13 1 FLOW 28614. 

TIME 2.58 

" PEAK STAGES IN FEET ** 
1 STAGE 1723.65 

TInE 2.58 

'+* N O W  END OF HEC-1 '+* 

File: aIt61-rt.ohl 
Appendix N: Alterrutive No. 6.1 

0.6 PMF HEC-1 model P q e  2 



Alternative No. 5-1 
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4) 

Appendix N 
Alternative 5.1 hydraulic rating curve for GEPD modifications page 1 of 1 



APPENDIX 0 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 5.2 



~ * * * * * * * f * * " * * * l C ' * * * * * * t * * * * * * * * * * * * t t * t  

FLOOD HYDROGRAPH PACKAGE (HEC-1) ' 
1 NAY 1991 

VERSION 4.0.16 t 

f t 

+ RUN DATE 10/24/96 TIME 11:01:09 ' 
++**t*******,t*+*******.+****t**+****+*** 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X  xxxxx X  
X  X X  X  X 
X X X  X  X  X  
X X X X X X X X X  xxxxx XXX 

+ C C l + ~ t l f t b t l t * + + * t + C t C t t f t t * ~ ~ + ~ + + t t t ~  

U.S. ARMY CORPS OF ENGINEERS * 
* HYDRO~IC rnGINEERING CENTER + 

t 609 SECOND STREET 
t DAVIS, CALIFORNIA 95616 t 

1 (916) 551-1748 

***tt******tt***t***************t*tt*tt 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIHP- AND -RTIOR- HAHA CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBRGAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:RWdJ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS FSiT6:GREEN AND N T  INFILTFATION 
KINmTIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT PAGE 1 

ID.......1.......2.......3...JJ..4.......5.......6.......7.......8.......9..JJ.J1O 

ID FOUNTAIN HILLS ADMP 
ID GVSCE Project No. 63 file: alt52-rt.ihl 
ID 0.5 PKE Analysis date: 10/23/96 ccc 
ID 
ID Alternative No. 5.1: 
ID Principal Spillway by Option P-1A. 
ID * Increase width of existing emergency spillway to handle the 
ID 0.5 PKE flows. 
ID * Maintain existing dam crest elevation. 
ID 
'DIAGRAM 
IT 5 0 0 200 
I0 5 
IN 5 
JR FLOW 0.5 

C599I 
PKE INFLOW TO GEPD (DAM 4 ) 

7.13 
2557. 2391. 2090. 1839. 1635. 
1155. 1127. 1109. 1101. 1113. 
1192. 1214. 1239. 1267. 1298. 

58754. 55837. 50581. 43769. 36839. 
14532. 12596. 11016. 9743. 8724. 
5743. 5250. 4788. 4320. 3861. 
2209. 2062. 1898. 1733. 1604. 
1212. 1185. 1167. 1152. 1129. 
1040. 1032. 1023. 1015. 1007. 
961. 952. 944. 935. 927. 
888. 880. 873. 865. 857. 
785. 766. 744. 709. 673. 
552. 544. 536. 529. 522. 
483. 477. 471. 464. 457. 
410. 402. 394. 382. 363. 
239. 228. 219. 211. 205. 
179. 174. 170. 166. 162. 
142. 139. 136. 133. 131. 
115. 113. 111. 108. 106. 
72. 67. 62. 56. 51. 

3 8 KK C5990 
3 9 KM Reservoir route at C599 (GEPDI 
40 KM Principal Spillway: Option P-1A 
41 KM New mergency Spillway Width: 550 feet: Elevation = 1714.86 feet 
42 KM Dam Crest Elevation: 1721.47 feet 
43 RS 1 ELEV 1714.86 
44 SV 0.00 0.03 0.47 16.85 80.85 107 116.14 136.00 156.22 179.00 
4 5 SV 190.00 200.89 214.00 226.00 239.00 252.10 267.00 281.00 296.00 310.47 
46 SE 1694.7 1700.0 1702.00 1708.00 1714.00 1715.50 1716.00 1717.00 1718.00 1719.00 
47 SE 1719.5 1720.0 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 1723.50 1724.00 
48 SQ 0 214 329 947 1485 2133 2967 5598 9453 14289 
49 SQ 16908 19693 22632 25719 28958 32508 36654 41255 46260 51652 
50 ZZ 

1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE (VI ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

File: alt62-rt.ohl 
Appendix 0: Alternative No. 6.2 

0.6 PMF HEC-1 model Page 1 



(***I RUNOFF ALSO COMPUTED AT THIS LOCATION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t 

* F W D  HYDROGRAPH PACKAGE (HEC-11 * 
t MAY 1991 
* VERSION 4.O.lE 

RUN DATE 10/24/96 TIME 11:01:09 

*f** .**t*******. .** .+1~t*.*********t*****  

FOUNTAIN HILLS ADWP 
GVSCE Project No. 63 
0.5 PHF Analysis 

**+*t* f ** t * t *** t ********** f f f t t * t ***** t  

* 
* U.S. ARWY CORPS OP ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET * DAVIS, CALIFORNIA 95616 1 

(916) 551-1748 + 
1 1 

******* t* t t *********** f** t** . *** t t *****  

file: alt52-rt.ih1 
date: 19/23/96 ccc 

Alternative No. 5.1: 
Principal Spillway by Option P-1A. 

+ Increase width of existing emergency spillway to handle the 
0.5 PKP flows. 

+ Maintain existing dam crest elevation. 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT W T R O L  
IPLOT 0 PLOT aXlTROL 
QSCAL 0. HYDRCGPAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUHBER OF HYDRCGWH OROINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIMB 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRFXHEIT 

MULTI-PLAN OPTION 
NPLAN 1 NlJKBER OF PLANS 

MULTI-RATIO OPTION 
RATIOS OF RUNOFF 
0.50 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
PLOWS IN CUBIC FEET PER SECOND, AFSA IN SQUARE MILES 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO PLOWS 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDROGRAPH AT 
+ C599I 7.13 1 ELXI 29317. 

TIUE 2.50 

ROUTED TO 
+ C5990 7.13 1 FLOW 28555. 

TIUE 2.58 

+' PEAK STAGES IN FEET '' 
1 STAGE 1721.44 

TIME 2.58 

* * *  N O W  END OF HEC-1 *" 

File: 01162-rt.ohl 
Appendix 0: Alternative No. 6.2 

0.6 PMF HEC-1 model 



Alternative No. 5-2 
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4) 

EMERGENCY SPILLWAY: Width 550 R. Elevation: 1714.86 R. 
AUXILIARY SPILLWAY: Width NIA Elevation: N/A 
PRINCIPAL SPILLWAY: New Pipe 12 X 5' RCB plus Existing 

Note: The Uneven Weir Output comes from ALT-5-2.IWR 

Uneven Weir Output 
I 

Appendix 0 
Alternative 5.2 hydraulic rating curve for GEPD modifications page 1 of 1 



APPENDIX P 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 5.3 



~ f " * f * * " * * * * * * * * * * * t . * * t * * + t t * * t * * * * * * * *  

+ 
FI.030 HYDROGRAPH PACKAGE (HEC-11 * 

* MAY 1991 t 

VERSION 4.0.1E 

RUN DATE 10/24/96 TIME 10:56:54 * 
+ 

******t**************t*********.+*****t** 

X X X X x x x x x  xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X xxxxx X 
X X X  X X 
X X X  X X X 
X X X X X X X X X  xxxxx XXX 

ttt***ttt****t*t***..t*****t+.f*tt***tf 

1 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

t 609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
1 (9161 551-1748 c 

* 
*****t+****t******t*t****+******t*f*+** 

THIS PROGRAM REPLACES ALL P W O U S  VERSIONS OF HEC-1 KNOW AS HECl (JAN 731, HEClGS, HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AELSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK WTFLCW SUBMERGENCE , SINGLE INKNT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:= TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NFIW FINITE DIFFERWCE ALGORITHM 

HEC-1 INPUT PAGE 1 

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

1 ID FOUNTAIN HILLS ADMP 
2 ID GVSCE Project No. 63 
3 ID 0.5 PHF Analysis 

file: alt53-rt-ihl 
date: 10123196 ccc 

ID 
ID Alternative No. 5.3: 
ID + Principal Spillway by Option P-1A. 
ID 1 Grade a secondary, stair-step emergency spillway above and 
ID adjacent to the existing emergency spillway, to handle the 
ID 0.5 PHF flows without overtopping. 
ID Maintain existing crest elevation. 
ID 
*DIAGRAM 
IT 5 0 0 200 
10 5 
IN 5 
JR FLOW 0.5 
t 

C599I 
PHF INFLOW TO GEPD IDAM 41 

C5990 
Reservoir route at C599 (GEPD) 
Principal Spillway: Option P-1A 
Primary Emergency Spillway Width: 280 feet, Elevation - 1714.86 feet 
Secondary Emergency Spillway Width: 490 feet, Elevation = 1717.0 feet 
New Dam Crest Elevation: 1721.47 feet 
1 ELEV 1714.86 

0.00 0.03 0.47 16.85 80.85 107 116.14 136.00 156.22 179.00 
190.00 200.89 214.00 226.00 239.00 252.10 267.00 281.00 296.00 310.47 
1694.7 1700.0 1702.00 1708.00 1714.00 1715.50 1716.00 1717.00 1718.00 1719.00 
1719.5 1720.0 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 1723.50 1724.00 

0 214 329 947 1485 1719 2039 3188 6306 11243 
HEC-1 INPUT PAGE 2 

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

File: alt63-&oh1 
Appendix P: Alternative No. 6.3 

0.6 PMF HEC-1 model 



1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE IV) ROUTING I--->) DIVERSION OR PUMP FLOW 

NO. ( . I CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 

16 C599I 
v 
v 

3 9 C5990 

(**') RUNOFF ALSO COMPUTED AT THIS LOCATION 
~*+** *+* * *" t * * * * * * * * * * * t t * * * * * * * * * * t * * * * *  

1 

FLOOD HYDROGRAPH PACKAGE [HEC-1) 
* MAY 1991 
+ VERSION 4.0.1E 

+ 
* RUN DATE 10/24/96 TIME 10:56:54 
* t 

******l**tC*~t*t*tt***t**t*****t*ttt**tt* 

FOUNTAIN HILLS ADMP 
WSCE Project No. 63 
0.5 PME Analysis 

+*+*******++*t*+**************,******** 

' U.S. ARMY CORPS OF ENGINEERS ' 
* HYDROrnIC ENGINEERING CENTER + 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 + 

(916) 551-1748 
1 

* * + + . * t * + ~ * ~ ~ * ~ * t t * * * t t f t , f * * * * f * t C C f f *  

file: alt53-rt.ih1 
date: 10/23/96 ccc 

Alternative No. 5.3: 
* Principal Spillway by Option P-1A. 
* Grade a secondary, stair-step emergency spillway above and 
adjacent to the existing emergency spillway, to handle the 
0.5 PW flows without overtopping. 
Maintain existing crest elevation. 

13 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDRCGPAPH PKJT SCALE 

IT HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUMBER OF HYUROGPAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1635 ENDING TIME 
ICENT 19 CENTURY HARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE ARGA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRKNHEIT 

JP MULTI-PLAN OPTION 
NPLAN 1 NUHBER OF PLANS 

JR MULTI-RATIO OPTION 
RATIOS OF RUNOFF 
0.50 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUHMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SBCOND, AREA IN SQUARE MILES 

TIME TO P6AK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDRCGPAPH AT 
t C599I 7.13 1 FLOW 29377. 

TIME 2.50 

ROUTED TO 
t C5990 7.13 1 FLOW 28656. 

TIME 2.58 

* *  PEAK STAGES IN FEET 
1 STAGE 1721.46 

TIME 2.58 

* * *  N O W  END OF HEC-1 '+*  

File: 01163-rt.ohl 
Appsndlx P: Alternative No. 6.3 

0.6 PMF HEC-1 modal Page 2 



Alternative No. 5-3 
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4) 

EMERGENCY SPILLWAY: Width 490 ft. Elevation: 1717 ft . 
AUXILIARY SPILLWAY: Width 280 (Modified) Elevation: Existing 
PRINCIPAL SPILLWAY: New Pipe 12' X 5' RCB plus Existing 

HY8 Output 
br ~ ~ 

Uneven Weir Output 
Discharges I Stage 1 Circular ! Arch ! Box Culvert ! Total I Stage I Discharge I 

Appendix P 
Alternative 5.3 hydraulic rating curve for GEPD modifications page 1 of 1 



APPENDIX Q 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 5.4 



--S----L==--=p-- =--=- --------I-- --- 
ALTERNATIVE NO 5.4, PHASE I MODEL 

l++*+**ttt*t'f*+b*+++O+1**+1++*11t+tt*tt** 

1 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
1 MAY 1991 

VERSION 4.0.1E 
* 
+ RUN DATE 10/24/96 TIME 09:01:28 

t***t***t*t*************ttt**f***t***t*** 

~tt*******+**t**t**.**tt*t*t*t***t****t 

U.S. APMY CORPS OF ENGINEERS 
HYDROIXXjIC ENGINEERING CENTER f 

* 609 SECOND STREET 
1 DAVIS, CALIFORNIA 95616 

(9161 551-1748 * 
f 

***tt*t*t**t***f**t*+***.t.***********t 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X X X  X  X  
XXXXXXX XXXX X  XMU( X  
X X X  X  X  
X  X X  X  X  X  
X X  XXXXXXX XXXXX XM 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIEIP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON AH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE FXENT D W E  CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVRL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

LINE 

HEC-1 INPUT PZE 1 

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

ID FOUNTAIN HILLS ADNP 
ID GVSCE Project No. 63 file: alt54art.ihl 
ID 0.5 PMF Analysis date: 10/23/96 ccc 
ID 
ID Alternative No. 5.4: 
ID Principal Spillway by Option P-1A. 
ID + Construct a separate fuse plug spillway to augment the existing 
ID emergency spillway capacity, and provide conveyance to handle the 
ID 0.5 PMF flows without dam crest overtopping. 
ID * Maintain existing crest elevation. 
ID 
ID PHASE I MODEL: This model routes the 0.5 PMF inflow hydrograph using 
ID a rating curve that assumes the fuse plug does not 
ID collapse until the stage elevation exceeds the design 
ID height of 1718.50 feet. That point in time determines 
ID when the fuse plug collapses during the inflow 
ID hydrograph. The remaining hydrologic routing is 
ID performed by the PHASE I1 MODEL, which uses a rating 
ID curve that assumes a completely collapsed fuse plug 
ID for the remainder of the storm. 
ID 
'DIAGRAM 
IT 1 0 0 1000 
I0 5 
IN 5 
JR FLOW 0.5 

ID. 

C599I 
PMF INFLOW TO GEPD (DAM 41 

7.13 
2557. 2391. 2090. 1839. 1635. 
1155. 1127. 1109. 1101. 1113. 
1192. 1214. 1239. 1267. 1298. 

58754. 55837. 50581. 43769. 36839. 
14532. 12596. 11016. 9743. 8724. 
5743. 5250. 4788. 4320. 3861. 
2209. 2062. 1898. 1733. 1604. 
1212. 1185. 1167. 1152. 1129. 
1040. 1032. 1023. 1015. 1007. 
961. 952. 944. 935. 927. 
888. 880. 873. 865. 857. 
785. 766. 744. 709. 673. 
552. 544. 536. 529. 522. 
483. 477. 471. 464. 457. 
410. 402. 394. 382. 363. 
239. 228. 219. 211. 205. 
179. 174. 170. 166. 162. 
142. 139. 136. 133. 131. 
115. 113. 111. 108. 106. 
72. 67. 62. 56. 51. 

HEC-1 INPUT 

File: alt64srt.ohl and alt64brt.ohl 
Appendix Q: Alternative No. 6.4 

0.6 PMF HEC-1 PHASE I and II Models 

1196. 
1172. 

53569. 
16714. 
6160. 
2375. 
1246. 
1050. 
969. 
894. 
801. 
565. 
490. 
418. 
253. 
183. 
145. 
118. 
77. 
32. 

PAGE 2 
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4 9 KK C5990 
50 KO 1 
51 KH Reservoir route at C599 (GEPD) 
52 KH Principal Spillway: Option P-1A 
53 KH Existing Emergency Spillway Width: 280 feet, Elevation - 1714.86 feet 
5 4 KH Fuse Plug Bmergency Spillway Width: 150 feet, Elevation - 1708.0 feet 
55 Kt4 Dam Crest Elevation: 1721.17 feet 
5 6 RS 1 ELEV 1714.86 
57 SV 0.00 0.03 0.47 16.85 80.85 107 116.14 136.00 156.22 179.00 
58 SV 190.00 200.89 214.00 226.00 239.00 252.10 267.00 281.00 296.00 310.47 
5 9 SE 1694.7 1700.0 1702.00 1708.00 1714.00 1715.50 1716.00 1717.00 1718.00 1719.00 
60 SE 1719.5 1720.0 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 1723.50 1724.00 
61 SQ 0 214 329 947 1485 1719 2039 3168 5014 7541 
62 SQ 9134 10909 12848 14944 17203 19898 23259 27097 31386 36104 
63 ZZ 

1 
SCHEMATIC DIAGRAM OF STREAM NElWORK 

INPUT 
LINE (V) ROUTING ( - - - > )  DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

(+**) RUNOFF ALSO COMPUTED AT THIS LOCATIMI 
l"***t*t****l~"f'***t*******+t+********* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
1 MAY 1991 

VERSION 4.0.1E 

RUN DATE 10/24/96 TIME 09:01:28 ' 
**f***t**************t*C*f****f*****t**** 

FOUNTAIN HILLS ADMP 
GVSCE Project No. 63 
0.5 PIQ Analysis 

**************t**********t*t*t+***t1*** 

* 
U.S. APXY CORPS OF ENGINEERS * 
HYDROWIC ENGINEERING CENTER * 

1 609 SECOND STREET 1 

DAVIS, CALIFORNIA 95616 t 
1 (916) 551-1748 t 

* * 
******t***ff***********tt******tt****** 

file: alt54art.ihl 
date: 10/23/96 ccc 

Alternative No. 5.4: 
+ Principal Spillway by Option P-1A. 
* Construct a separate fuse plug spillway to augment the existing 
emergency spillway capacity, and provide conveyance to handle the 
0.5 PKF flms without dam crest overtopping. 

+ Maintain existing crest elevation. 

PHASE I MODEL: This model routes the 0.5 PMF inflow hydrograph using 
a rating curve that assumes the fuse plug does not 
collapse until the stage elevation exceeds the design 
height of 1718.50 feet. That point in time determines 
when the fuse plug collapses during the inflow 
hydrograph. The remaining hydrologic routing is 
performed by the PHASE I1 MODEL, which usea a rating 
curve that assumes a completely collapsed fuse plug 
for the remainder of the storm. 

23 I0 OUTPUT CONTROL VARIABLES 
IPPNT 5 PRINT CONTROL 
IPLOT 0 PMT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROORAPH TIME DATA 
W I N  1 HINUTES IN COMPUTATICN INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 1000 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 6NDING DATE 
NDTIME 1639 WDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.02 HOURS 
TOTAL TIME BASE 16.65 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE HILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE ARM ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

JP MULTI-PLAN OPTION 
NPLAN 1 NUHBER OF PLANS 

JR HULTI-RATIO OPTION 
RATIOS OF RUNOFF 
0.50 

File: alt64rrt.ohl and aIt64brt.ohl 
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+t**,****tt**t 

* + 
49 KK * C5990 ' 

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

50 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

Reservoir route at C599 IGEPD) 
Principal Spillway: Option P-1A 
Existing Bmergency Spillway Width: 280 feet, Elevation = 1714.86 feet 
Fuse Plug Emergency Spillway Width: 150 feet, Elevation = 1708.0 feet 
Dam Crest Elevation: 1721.47 feet 

HYDROGRAPH ROUTING DATA 

56 RS STORAGE ROUTING 
NSTPS 1 NllPIBER OF SUBiUXXES 
ITYP ELEV TYPE OF INITIAL CONDITION 

RSVRIC 1714.86 INITIAL CONDITION 
X 0.00 WOWING R AND D COEFFICIENT 

57 SV STORAGE 0.0 0.0 0.5 16.9 80.8 107.0 116.1 136.0 156.2 179.0 
190.0 200.9 214.0 226.0 239.0 252.1 267.0 281.0 296.0 310.5 

59 SE ELEVATION 1694.70 1700.00 1702.00 1708.00 1714.00 1715.50 1716.00 1717.00 1718.00 1719.00 
1719.50 1720.00 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 1723.50 1724.00 

61 SQ DISCHARGE 0. 214. 329. 947. 1485. 1719. 2039. 3188. 5014. 7541. 
9134. 10909. 12848. 14944. 17203. 19898. 23259. 27097. 31386. 36104. 

++* WARNING '+' MODIFIED PULS ROUTING HAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 214. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME I N T E R W  OR INCRIjASING STORAGE (USE A LONGER RBACH.1 

*tt*+**t*********+*****tttt*+,~ttt***tt*+**~***~**************+*******+***.****,*******+**.***.***.****+****+*****+****.****+*,+.** 

HYDROGRAPH AT STATION C5990 
PLAN 1, RATIO = 0.50 

DA MON HRMN ORD 

tt******* 

OUTFLOW 

1619. 
1615. 
1610. 
1606. 
1601. 
1596. 
1591. 
1586. 
1580. 
1574. 
1568. 
1561. 
1554. 
1547. 
1540. 
1533. 
1525. 
1517. 
1509. 
1501. 
1493. 
1485. 
1477. 
1469. 
1461. 
1453. 
1445. 
1436. 
1428. 
1420. 
1412. 
1404. 
1395. 
1387. 
1379. 
1371. 
1362. 
1354. 
1346. 
1338. 
1330. 
1321. 
1313. 
1305. 
1297. 
1289. 
1281. 
1273. 

*+*,*+**ti 

STORAGE 

95.8 
95.4 
94.9 
94.4 
93.8 
93.3 
92.7 
92.1 
91.5 
90.8 
90.1 
89.4 
88.6 
87.8 
87.0 
86.2 
85.3 
84.5 
83.6 
82.7 
81.7 
80.8 
79.9 
78.9 
78.0 
77.0 
76.0 
75.1 
74.1 
73.1 
72.1 
71.2 
70.2 
69.2 
68.2 
67.2 
66.3 
65.3 
64.3 
63.3 
62.4 
61.4 
60.4 
59.5 
58.5 
57.6 
56.6 
55.7 

File: alt64art.ohl and alt64brt.ohl 

,+*..*********t***t*t*t**. 

STAGE ' DA MON HRMN ORD 

1714.9 1 0534 335 
1714.8 ' 1 0535 336 
1714.8 1 0536 337 
1714.8 1 0537 338 
1714.7 ' 1 0538 339 
1714.7 1 0539 340 
1714.7 ' 1 0540 341 
1714.6 1 0541 342 
1714.6 ' 1 0542 343 
1714.6 1 0543 344 
1714.5 ' 1 0544 345 
1714.5 1 0545 346 
1714.4 + 1 0546 347 
1714.4 ' 1 0547 348 
1714.4 1 0548 349 
1714.3 ' 1 0549 350 
1714.3 ' 1 0550 351 
1714.2 1 0551 352 
1714.2 1 0552 353 
1714.1 + 1 0553 354 
1714.1 1 0554 355 
1714.0 ' 1 0555 356 
1713.9 1 0556 357 
1713.8 1 0557 358 
1713.7 + 1 0558 359 
1713.6 + 1 0559 360 
1713.5 1 0600 361 
1713.5 1 0601 362 
1713.4 1 0602 363 
1713.3 + 1 0603 364 
1713.2 1 0604 365 
1713.1 + 1 0605 366 
1713.0 1 0606 367 
1712.9 ' 1 0607 368 
1712.8 1 0608 369 
1712.7 ' 1 0609 370 
1712.6 + 1 0610 371 
1712.5 1 0611 372 
1712.4 1 0612 373 
1712.4 1 0613 374 
1712.3 ' 1 0614 375 
1712.2 1 0615 376 
1712.1 ' 1 0616 377 
1712.0 1 0617 378 
1711.9 + 1 0618 379 
1711.8 ' 1 0619 380 
1711.7 1 0620 381 
1711.6 1 0621 382 

t********l 

OUTFLOW 

1395. 
1386. 
1378. 
1370. 
1362. 
1353. 
1345. 
1337. 
1329. 
1321. 
1313. 
1305. 
1297. 
1290. 
1282. 
1274. 
1266. 
1259. 
1251. 
1244. 
1236. 
1229. 
1222. 
1214. 
1207. 
1200. 
1193. 
1186. 
1179. 
1172. 
1165. 
1158. 
1152. 
1145. 
1138. 
1132. 
1125. 
1119. 
1112. 
1106. 
1100. 
1093. 
1087. 
1081. 
1075. 
1069. 
1063. 
1057. 

r + * t t * * * *  

STORAGE 

70.1 
69.1 
68.1 
67.2 
66.2 
65.2 
64.2 
63.3 
62.3 
61.4 
60.4 
59.5 
58.5 
57.6 
56.7 
55.8 
54.8 
53.9 
53.0 
52.1 
51.3 
50.4 
49.5 
48.6 
47.8 
46.9 
46.1 
45.3 
44.4 
43.6 
42.8 
42.0 
41.2 
40.4 
39.6 
38.8 
38.1 
37.3 
36.5 
35.8 
35.0 
34.3 
33.5 
32.8 
32.0 
31.3 
30.6 
29.9 

* * * , * * * * + * t * * f t t t * f t * * t t t r l  

STAGE DA MON HRHN ORD 

1713.0 ' 1 1108 669 
1712.9 ' 1 1109 670 
1712.8 1 1110 671 
1712.7 1 1111 672 
1712.6 1 1112 673 
1712.5 + 1 1113 674 
1712.4 + 1 1114 675 
1712.4 1 1115 676 
1712.3 ' 1 1116 677 
1712.2 + 1 1117 678 
1712.1 + 1 1118 679 
1712.0 1 1119 680 
1711.9 ' 1 1120 681 
1711.8 ' 1 1121 682 
1711.7 + 1 1122 683 
1711.6 1 1123 684 
1711.6 1 1124 685 
1711.5 ' 1 1125 686 
1711.4 1 1126 687 
1711.3 1 1127 688 
1711.2 1 1128 689 
1711.1 1 1129 690 
1711.1 1 1130 691 
1711.0 1 1131 692 
1710.9 + 1 1132 693 
1710.8 1 1133 694 
1710.7 1 1134 695 
1710.7 1 1135 696 
1710.6 ' 1 1136 697 
1710.5' 1 1137698 
1710.4 + 1 1138 699 
1710.4 1 1139 700 
1710.3 * 1 1140 701 
1710.2 1 1141 702 
1710.1 ' 1 1142 703 
1710.1 ' 1 1143 704 
1710.0 1 1144 705 
1709.9 ' 1 1145 706 
1709.8 1 1146 707 
1709.8 1 1147 708 
1709.7 + 1 1148 709 
1709.6 1 1149 710 
1709.6 + 1 1150 711 
1709.5 + 1 1151 712 
1709.4 ' 1 1152 713 
1709.4 ' 1 1153 714 
1709.3 1 1154 715 
1709.2 ' 1 1155 716 

Appendix Q: Alternative No. 6.4 
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r * * t * * * t t *  

OUTFLOW 

232. 
231. 
230. 
230. 
229. 
228. 
228. 
227. 
226. 
225. 
225. 
224. 
223. 
222. 
222. 
221. 
220. 
219. 
218. 
218. 
217. 
216. 
215. 
214. 
212. 
210. 
210. 
209. 
208. 
207. 
207. 
206. 
205. 
204. 
203. 
203. 
202. 
201. 
200. 
199. 
199. 
198. 
197. 
196. 
195. 
194. 
192. 
191. 

********* 

STORAGE 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

t***t*t* 

STAGE 

1700.3 
1700.3 
1700.3 
1700.3 
1700.3 
1700.2 
1700.2 
1700.2 
1700.2 
1700.2 
1700.2 
1700.2 
1700.2 
1700.1 
1700.1 
1700.1 
1700.1 
1700.1 
1700.1 
1700.1 
1700.0 
1700.0 
1700.0 
1700.0 
1699.9 
1699.9 
1699.9 
1699.9 
1699.9 
1699.8 
1699.8 
1699.8 
1699.8 
1699.8 
1699.7 
1699.7 
1699.7 
1699.7 
1699.7 
1699.6 
1699.6 
1699.6 
1699.6 
1699.6 
1699.5 
1699.5 
1699.5 
1699.4 



Fils: alt64art.ohl and aIt64brt.ohl 
Appendix Q: Alternat 

0.6 PMF HEC-1 PHASE I 
ive No. 6.4 
and II Models Page 4 



File: alt64art.ohl and alt64bn.ohl 
Appendix Q: Alternative No. 6.4 

0.6 PMF HEC-1 PHASE I and I1 Models Page 6 



PEAKFLOW TIME HAXIWJN AVERAGE FLOW 
6-HR 24-HR 72-HR 16.65-HR 

t (CFS) IHR) 
(CFSI 

+ 28173.  2 . 5 7  4743. 1899.  1899 .  1899 .  
(INCHES1 6 .185  6.870 6 . 8 7 0  6 .870  

(AC-FT) 2352. 2613. 2613 .  2613 .  

File: aIt64art.ohl and aIt64brt.ohl 
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PEAK STORAGE TIME 

+ (AC-FT) (HR) 
285. 2.57 

W I N U H  AVERAGE STORAGE 
6-HR 24-HR 72-HR 16.65-HR 

109. 41. 41. 41. 

PGAK"STAt3E TIME HAXINUH AVERAGE STAGE 
6-HR 24-HR 72-HR 16.65-HR 

+ (FEET) (HR) 
1723.13 2.57 1714.64 1705.43 1705.43 1705.43 

CUMULATIVE AREA - 7.13 SQ MI 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIOttS 
F m S  IN (IIBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIHE TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

ROUTED TO 
t C5990 7.13 1 FLOW 28173. 

TInE 2.57 

*' PEAK STAGES IN FEET " 
1 STAGE 1723.13 

TInE 2.57 

File: alt64aR.ohl and aIt64brt.ohl 
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---------=-- -- - 
ALTERNATIVE NO 5.4, PIUSE I1 UODEL 

------=--- -- -- - 
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
HAY 1991 

VERSION 4.0.1E 

+ RUN DATE 10/24/96 TIME 09:02:19 + 

t * t * * * * + * l * ~ * + t t ~ * * , * * * * * * * * * * * * + + I I * + * t * *  

tll*+l*tt*****f*****t**t*t*t*****t***** 

1 1 

U.S. AIW COWS OF ENGINEERS + 

* HYDROLOGIC ENGINEERING CENTER * 
609 S E W  STREET t 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 + 

* 
**t**t*t**ftt*****tt+*++***ttt*******.* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 731, HEClGS, HEClDB, AND HECIKW. 

THE DEFINITIONS OF VARIABLES -RTIHP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AHSKK- C+4 M-Q9.D WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DANBREAK OUTFLOW SUBSRGWCE , SINGLE EVENT DANAGE CALCULATION, DSS:WRITE STAGE FREWENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT INFILTRATION 
KINEMATIC WAVE: NhW FINITE DIFFEFSNCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

HEC-1 INPUT PAGE 1 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8... .... 9 ...... 10 
ID FOUNTAIN HILLS ADMP 
ID GVSCE Project No. 63 file: alt54brt.ihl 
ID 0.5 PHF Analysis date: 10/23/96 ccc 
ID 
ID Alternative No. 5.4: 
ID Principal Spillway by Option P-1A. 
ID + Constrcct a separate fuse plug spillway to augment the existing 
ID emergency spillway capacity, and provide conveyance to handle the 
ID 0.5 PWF flows without dam crest overtopping. 
ID ' Maintain existing crest elevation. 
ID 
ID PHASE I1 MODEL: This model routes the portion of the 0.5 PME inflax 
ID hydrograph that assumes a completely collapsed fuse 
ID plug and corresponding rating curve. The PHASE I 
ID MODEL indicated that during the 1 minute time step 
ID between time 0220 and time 0221, the stage elevation 
ID in GEPD overtops the fuse plug design collapse height 
ID of 1710.50 feet. This model will start at time 0220 
ID with a starting elevation of 1717.90 feet, to overlap 
ID the two models and generate a continuous 0.5 PHF 
ID outflaw hydrograph for Alternative 5.4 
ID 
*DIAGRAW 
IT 5 0 0220 180 
I0 5 
IN 5 
JR FLOW 0.5 

C599I 
PHF INFLOW TO GEPD (DAM 4) 

7.13 
37590. 53569. 58754. 55837. 50581. 
19477. 16714. 14532. 12596. 11016. 
6514. 6160. 5743. 5250. 4788. 
2565. 2375. 2209. 2062. 1898. 
1286. 1246. 1212. 1185. 1167. 
1060. 1050. 1040. 1032. 1023. 
977. 969. 961. 952. 944. 
900. 894. 888. 880. 873. 
814. 801. 785. 766. 744. 
580. 565. 552. 544. 536. 
496. 490. 183. 477. 471. 
426. 418. 410. 402. 394. 
268. 253. 239. 228. 219. 
188. 183. 179. 174. 170. 
148. 145. 142. 139. 136. 
120. 118. 115. 113. 111. 
82. 77. 72. 67. 62. 
35. 32. 

HEC-1 INPUT 

File: alt64art.ohl and aIt64brt.ohl 
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LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

Peue 8 



48 KK C5990 
4 9 KM Reservoir route at C599 (GEPD) 
50 KM Principal Spillway: Option P-1A 
51 KM Existing Emergency Spillway Width: 280 feet, Elevation = 1714.86 feet 
52 KM Fuse Plug Emergency Spillway Width: 150 feet, Elevation - 1708.0 feet 
53 KH D m  Cre~t Elevation: 1721.47 feet 
54 RS 1 ELEV 1117.9 
55 SV 0.00 0.03 0.47 16.85 31.66 52.71 80.85 107 116.14 136.00 
5 6 SV 156.22 179.00 190.00 200.89 214.00 226.00 239.00 252.10 267.00 281.00 
57 SE 1694.7 1700.0 1702.00 1700.00 1710.00 1712.00 1714.00 1715.50 1716.00 1717.00 
58 SE 1718.0 1719.0 1719.5 1720.0 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 
5 9 SQ 0 214 329 947 2328 4932 8142 11063 12349 15526 
60 SQ 19507 24173 26690 29327 32076 34933 37907 41271 45293 49805 
61 ZZ 

1 
SCHEMATIC DIAGRAM OF S T W  NETWORK 

INPUT 
LINE (V) ROUTING (--->I DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED 08 PUMPED FLOW 

27 C599I 
v 
v 

48 C5990 

(**+) RUNOFF ALSO COMPUTED AT THIS LOCATION 
~**+*+"****"*********t***t* t1**1t*~* .*~~ * * * C * f * * t * * * * * * * f * t * * t * + * t * * f * * * * * * i * * *  

1 1 

* F W D  HYDROGAAeH PACKAGE (HEC-1) ' + U.S. ARMY CORPS OF ENGINEERS * 
MAY 1991 HYDROIAXjIC ENGINEERING CENTER • 

1 VERSION 4.0.18 609 SECOND STREET 
DAVIS, CALIFORNIA 95616 t 

+ RUN DATE 10/24/96 TIME 09:02:19 (916) 551-1748 * 1 

******t*.***tt*t********+*********t**t*** *t*tt***********tt**tftt**t**********t* 

FOUNTAIN HILLS ADHP 
GVSCE Project No. 63 
0.5 PME Analysis 

file: alt54brt.ihl 
date: 10/23/96 ccc 

Alternative No. 5.4: 
* Principal Spillway by Option P-1A. 
* Construct a separate fuse plug spillway to augment the existing 
emergency spillway capacity, and provide conveyance to handle the 
0.5 PME flan without dam crest overtopping. 
Maintain existing crest elevation. 

PHASE I1 MODEL: This model routes the portion of the 0.5 PMF inflow 
hydrograph that assumes a completely collapsed fuse 
plug and corresponding rating curve. The PHASE I 
MODEL indicated that during the 1 minute time step 
between time 0220 and time 0221, the stage elevation 
in GEPD overtops the fuse plug design collapse height 
of 1718.50 feet. This model will start at time 0220 
with a starting elevation of 1717.90 feet, to overlap 
the two models and generate a continuous 0.5 PMF 
outflow hydrograph for Alternative 5.4 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDRCGWH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0220 STARTING TIME 

NQ 180 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 WDING DATE 
NDTIME 1715 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.08 HWRS 
TOTAL TIME BASE 14.92 HOURS 

ENGLISH UNITS 
DRAINAGE A R M  SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SUREACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

JP MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

JR MULTI-RATIO OPTION 
RATIOS OF RUNOFF 
0.50 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 

File: alt64art.ohl and alt64brt.ohl 
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FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 
TIME TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDROGRAPH AT 
+ C599I 7.13 1 FLCW 29377. 

T M B  0.17 

ROUTED TO 
+ C5990 7.13 1 FLCW 28522. 

T M B  0.25 

**  PEAK STAGES IN PEET ** 
1 STAGE 1719.85 

TII(B 0.25 

+** N O W  END OF HEC-1 f t *  

File: alt64art.ohl a d  alt64bn.ohl 
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Alternative No. 5-4, Phase-ll Rating Curve 
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4) 

EMERGENCY SPILLWAY: Width 280 ft . Elevation: 171 4.5 ft . 
PRINCIPAL SPILLWAY: New Pipe 12' X 5' RCB plus Existing 
AUXILIARY SPILLWAY: Width 150 ft Bot. Elev. 1708 ft 

Top Elev. 1718.5 ft 

Uneven Weir Output 

1699.84 139 66 0 1708.50 
1703.29 231 130 42 1709 .OO 
1705 35 77 1 708 RRR 1709 5 0  744 

Appendix Q 
Alternative 6.4 hydraulic rating curve for GEPD modifications page 1 of 1 



Alternative No. 5-4, Phase-l Rating Curve 
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4) 

EMERGENCY SPILLWAY: Width 280 R. Elevation: 171 4.5 ft 
PRINCIPAL SPILLWAY: New Pipe 12'xS RCB plus Existing Sys. 
AUXILIARY SPILLWAY: Width 150 ft Bot. Elev. 1708 R 

Top Elev. 171 8.5 ft 

Discharqes 
Stage Circular I Arch I Box Culvert I Total 

Uneven Weir Output 
I Total 11 

Stage I Dhcharga 11 

Appendix Q 
Alternative 5.4 hydraulic rating curve for GEPD modifications page 1 of 1 



APPENDIX R 

Supporting hydraulic calculations and HEC-1 model output for Alternative No. 5.5 



~* t * f t f l * * t * f * * * t * * t * f * * * *+* * * t t t * f * * t * t+ '  

t 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 t 

VERSION 4.0.1E 

RUN DATE 10/24/96 TIME 09:03:25 + 

* 
***+*******ttt*********t**********++***** 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
XXXXXXX XXXX X XXXXX X  
X X X  X  X  
X X X  X X  X 
X  X M X X X X X x x x x x  XXX 

**.'l***t**llt**t**t***t*.ttt*+C******* 

t t 

U.S. ARNY CORPS OF ENGINEERS * 
HYDROLOSIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 + 
t 

**f+t***t**t**f*t*tt*+****.*tt*ttt**ft* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARUSLBS -RTIHP- AND -RTIOR- HAVE CHANGED PROH THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AM.$=- ON RM-CARD WAS CHANGED WITH REVISIONS BATED 28 SIP 81. THIS IS THE FORTTRAM7 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE LWENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQU!lNCY, 
DSS:RGAD T I m  SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT lNFILTRATION 
KINEMATIC MAW: NEW FINITE DIFFERWCE ALGORITHM 

HEC-1 INPUT PAGE l 

LINE ID.......1.......2.......3......o4.e.....5.......6.......7..~....8.......9....~.lO 

ID FOUNTAIN HILLS ADMP 
ID GVSCE Project No. 63 file: alt55-rt-ihl 
ID 0.5 PME Analysis date: 10/23/96 ccc 
ID 
ID Alternative No. 5.5: 
ID + Principal Spillway by Option P-1A. 
ID Armor the entire dam crest, downstream slope and toe, and 
ID existing emergency spillway with roller compacted concrete (RCC) 
ID Maintain existing crest elevation. 
ID 
'DIAGRAM 
IT 5 0 0 200 
I0 5 
IN 5 
JR FLOW 0.5 
1 

a991 
PME INFLOW TO GEPD (DAM 4 

7.13 
2557. 2391. 2090. 1839. 
1155. 1127. 1109. 1101. 
1192. 1214. 1239. 1267. 

58754. 55837. 50581. 43769. 
14532. 12596. 11016. 9743. 
5743. 5250. 4788. 4320. 
2209. 2062. 1898. 1733. 
1212. 1185. 1167. 1152. 
1040. 1032. 1023. 1015. 
961. 952. 944. 935. 
888. 880. 873. 865. 
785. 766. 744. 709. 
552. 544. 536. 529. 
483. 477. 471. 464. 
410. 402. 394. 382. 
239. 228. 219. 211. 
179. 174. 170. 166. 
142. 139. 136. 133. 
115. 113. 111. 108. 
72. 67. 62. 56. 

38 KX C5990 
39 KM Reservoir route at C599 (GEPD) 
4 0 KM Principal Spillway: Option P-1A 
41 KM Primary Emergency Spillway Width: 280 feet, Elevation = 1714.86 feet 
4 2 KM Dam Crest Elevation: 1721.47 feet 
43 RS 1 ELEV 1714.86 
44 SV 0.00 0.03 0.47 16.85 80.85 107 116.14 136.00 156.22 179.00 
4 5 SV 190.00 200.89 214.00 226.00 239.00 252.10 267.00 281.00 296.00 310.47 
4 6 SE 1694.7 1700.0 1702.00 1708.00 1714.00 1715.50 1716.00 1717.00 1718.00 1719.00 
47 SE 1719.5 1720.0 1720.50 1721.00 1721.50 1722.00 1722.50 1723.00 1723.50 1724.00 
48 SQ 0 214 329 947 1485 1950 2516 4134 6353 9045 
4 9 SQ 10476 12000 13612 15312 17099 19612 22779 26467 30636 35264 
50 zz 

1 
SCHEMATIC DIAGRAH OF S T M  NETWORK 

INPUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FUlW 

NO. (.) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

File: alt66-rt.oh1 
Appendix R: Alternative No. 6.6 

0.6 PMF HEC-1 model 



('*'I RUNOFF ALSO COMPUTED AT THIS LOCATION 
l*****'***************t+t***t*t******.*+** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) + 

MAY 1991 
VERSION 4.0.1E 

* 
RUN DATE 10/24/96 TIME 09:03:25 + 

1 

* * * * ~ * + + * * * * * * * * * * * * * * * * * * * * * * * 1 * . * * * * * + *  

OUTPUT CONTROL 
IPRNT 
IPLOT 
QSCAL 

FOUNTAIN HILLS ADMP 
GVSCE Project No. 63 
0.5 PHF Analysis 

t t + + + C t + * t * + * t * * * * * f * t t t * t * t * t t ~ t * f * * t t  

U.S. ARlCl CORPS OF ENGINEER5 
* HYDROLOGIC ENGINEERING CENTER + 

+ 609 SECCNO STREET 
t DAVIS, CALIIORHIA 95616 
t (916) 551-1748 
t t 

**t*******tt***t**ttt***.*t***I,*,***** 

file: alt55-rt.ihl 
date: 10/23/96 ccc 

Alternative No. 5.5: 
+ Principal Spillway by Option P-1A. 
Armor the entire dam crest, downstream slope and toe, and 
existing emergency spillway with roller compacted concrete (RCC) 

+ Maintain existing crest elevation. 

VARIABLES 
5 PRINT OONTROL 
0 PLOT CONTROL 

0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T I E  DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 200 NUMBER OF HYDROGPAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTInE 1635 ENDING T I W  
ICENT 19 CENTURY IWU( 

COMPUTATION INTERVAL 0.08 HOURS 
TOTALTIHEBASE 16.58 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SWAP3 MILES 
PMCIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRWHEIT 

MILTI-PLAN OPTION 
NPLAN 1 W E R  OF PLANS 

WLTI-RATIO OPTION 
RATIOS OF RUNOFF 

0.50 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
F m S  IN CUEIC FEET PER SECOND, AREA IN SQUARE HILES 

T I W  TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION PLAN RATIO 1 

0.50 

HYDROGPAPH AT 
t C5991 7.13 1 FLOW 29377. 

TINE 2.50 

ROUTED TO 
+ C5990 7.13 1 FLOW 28579. 

T I W  2.58 

*+  PEAK STAGES IN FEET * *  
1 STAGE 1123.25 

T I W  2.58 

"* N O W  END OF HEC-1 "+ 

File: eIt66-rt.ohl 
Appendix R: Alternative No. 6.6 

0.6 P M F  HEC-1 model 



Alternative No. 5-5 
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4) 

EMERGENCY SPILLWAY: Width 280 ft. Elevation: 1714.5 ft 
PRINCIPAL SPILLWAY: New Pipe 12' X 5' RCB plus Exlstlng 

HY8 Output Uneven Weir Output 
Discharqes 

Stage Circular I Arch I Box Culvert I Total I Stage Discharge 

Appendix R 
Alternative 6.6 hydraulic rating curve for GEPD modifications page 1 of 1 



APPENDIX S 

Itemized reconnaissance level cost estimates for proposed alternatives 



ALTERNATIVE NO. 2 

Estimated costs for removal of GEPD 

Page I of I 

TOTAL COST 

$65,000 
$1 0,000 
$5,000 

$65,000 
$2,500 
$60,000 
$1 0,000 
$21 7,500 

$56,550 
$274,050 

ITEMIDESCRIPTION 

COMPONENTS 
(a) Demolition 

- Embankment 
- Low-Level Outlet Work 
- Emergency Spillway 

(b) Hauling/Disposal 
- Earthfill Materials 
- Concrete 

(c) Sanitary Sewer Relocation 
(d) Finish Grading and Landscaping 

SUBTOTAL COST 

25% Contignencv 
TOTAL COST 

UNIT 

CY 
LS 
LS 

CY 
LS 
LS 
LS 

QUANTITY 

32,500 
1 
1 

32,500 
1 
1 
1 

UNIT COST 

$2.00 
$1 0,000.00 
$5,000.00 

$2.00 
$2,500.00 
$60,000.00 
$1 0,000.00 



ALTERNATIVE NO. 3 

Estimated costs for modification of Aspen, North Heights, and SunRidge Canyon Darns 

ASPEN 
(No. 6) 

DAM NAME ITEMIDESCRIPTION UNIT QUANTITY UNIT COST TOTAL COST 
(No) 

COMPONENTS 

(el Earthwork (Controlled) CY 105,800 $18.50 $1,953,600 
(bl Emergency Spillway 

- Removalldisposal of old spillway SF 45,000 $2.20 $99,000 - New Spillway (1 00-ft wide) SF 18,000 $1.70 $30,600 
(c) Low-Levd Outlet Work 

- 15" Diam. Orifice Plate EACH 1 $2,000.00 $2,000 
- 48" Diam. RCP Extension FT 90 $100.00 $9,000 - Rernoval/disposal of old apron CY 25 $300.00 $7,500 
- New apronlstilling basin CY 25 $440.00 $1 1.000 

SUBTOTAL COST $528,175 
$2,640,875 

25% Contingency $660,219 . 
TOTAL COST $3,301,094 

COMPONENTS 

(a) Earthwork (Controlled) CY 297,350 $18.50 $5,500.975 
(b) Emergency Spillway 

- Removalldisposel of old spillway SF 45,000 $2.20 $99,000 
- New Spillway (100-ft wide) SF 22,000 $1.70 $37,400 

NORTH HEIGHT (c) LOW-Level Outlet Work 
(No. 11) - 15" Diam. Orifice Plate EACH 1 $2,000.00 $2,000 

- 48" Diam. RCP Extension FT 140 $100.00 $1 4,000 
- Removalldisposal of old apron CY 25 $300.00 $7,500 
- New apronlstilling basin CY 25 $440.00 $1 1,000 

SUBTOTAL COST $5,671,875 

25% Contingency $1.41 7.969 
TOTAL COST $7,089,844 

COMPONENTS 

(a) Earthwork (Controlled) - Dam Improvement CY 51,350 $18.50 $949,975 - Dikes CY 3,020 $18.50 $55.870 
SUNRIDGE CANYON (b) Emergency Spillway 

- Removalldisposd of old spillway SF 40,500 $2.20 $89,100 
- New Spillway (220-ft wida) SF 42,750 $1.70 $72,675 

(No. 7) (c) Low-Level Outlet Work 
- 32" Diam. Orifice Plate EACH 1 $3,000.00 $3,000 
- 48" Diam. RCP Extension FT 40 $100.00 $4,000 - Removd/disposd of OM apron CY 25 $300.00 $7,500 - New apronlstilling basin CY 25 $440.00 $1 1,000 

SUBTOTAL COST $1,193,120 

25% Contingency $298,280 
TOTAL COST $1,491,400 

OVERALL TOTAL COST $1 1,882,338 

Page 1 of 1 



ALTERNATIVE NO. 4 

Estimated costs for construction of new dam along Golden Eagle Boulevard 

(a) Dam Site Exploration (1 ) 
(bl Foundation Excavation and Treatment (2) 
(c) LOW-Level Outlet Work, Trashrack, Energy Dissipator (3) 

NOTE: (1) Site exploration includes drilling (i.e., test pit excavation), soil sampling, laboratory 

testing, analysis, and report preparation. 

(2) Excavation and treatment of foundation include works to meet design requirements 

for embankment stability and seepage purposes. 

(3) The work includes installation of one 72-inch RCP, provision of headwall, trashrack, 
apron, end energy dissipator. 

(4) Work includes placement of the 30-ft emergency spillway with associated bank and 
bed protection. 

(5) Material cost including hauling, spreading, and compaction of select structural fill. 
Unit cost is 9 18.50. Total estimated embankment volume is 390,000 CY. 

Page 1 of I 



OPTION P-1A (BOX Culvert) 

ESTIMATED CONSTRUCTION COSTS FOR ALTERNATIVE COMPARISONS 
MODIFICATION OF PRINCIPAL SPILLWAY, GOLDEN EAGLE PARK DAM 

OPTION P-1B (Pipe Culvert) 

ITEM/DESCRIPTION 

COMPONENTS 

(a) Low-Level Outlet Work (1 -1 2' x 5' x 95' RCB) 
- Trenching 
- RCB Construction and Materials 
- Seepage Collars 
- Backfill and Compaction 
- Inlet Structure 
- Outlet Structure (Headwall & Energy Dissipater) 

SUB TOTAL 

(b) 25% Contingency 
B. TOTAL COST 

ESTIMATED CONSTRUCTION COSTS FOR ALTERNATIVE COMPARISONS 
MODIFICATION OF PRINCIPAL SPILLWAY, GOLDEN EAGLE PARK DAM 

UNIT 

CY 
FT 

EACH 
CY 

EACH 
EACH 

Page 1 of 1 

ITEMIDESCRIPTION 

COMPONENTS 

(a) Low-Level Outlet Work (1 -1 08" x 95' RCP) 
- Trenching 
- 108" RCP Culvert 
- Seepage Collars 
- Backfill and Compaction 
- Inlet Structure 
- Outlet Structure (Headwall & Energy Dissipater) 

SUB TOTAL 

(b) 25% Contingency 
TOTAL COST 

QUANTITY 

700 
9 5 
2 
550 
1 
1 

UNIT 

CY 
FT 

EACH 
CY 

EACH 
EACH 

UNIT COST 

$4.00 
$750.00 
$500.00 
$3.00 

$5,000.00 
545,000.00 

TOTAL COST 

$2.800 
$71,250 
5 1,000 
$1,650 
$5,000 
$45,000 
51 26,700 

$31,675 
$1 58,375 

QUANTITY 

700 
9 5 
2 
550 
1 
1 

UNIT COST 

$4.00 
$380.00 
$500.00 
$3.00 

$5,000.00 
$35,000.00 

TOTAL COST 

$2,800 
$36,100 
$1,000 
$1,650 
$5,000 
$35,000 
$81,550 

$20,388 
5 101,938 



OPTION P-2A (Box Culvert) 

ESTIMATED CONSTRUCTION COSTS FOR ALTERNATIVE COMPARISONS 
MODIFICATION OF PRINCIPAL SPILLWAY, GOLDEN EAGLE PARK DAM 

COMPONENTS 

- RCB Construction and Materials 

OPTION P-2B (Pipe Culvert) 

ESTIMATED CONSTRUCTION COSTS FOR ALTERNATIVE COMPARISONS 
MODIFICATION OF PRINCIPAL SPILLWAY, GOLDEN EAGLE PARK DAM 

COMPONENTS 

(a) Low-Level Outlet Work (1 -90" x 105.5' RCP) 

- Seepage Collars 
- Backfill and Compaction 
- Inlet Structure (Headwall + Trashrack) 

Page 1 of 1 



OPTION P-3A (Box Culvert) 

ESTIMATED CONSTRUCTION COSTS FOR ALTERNATIVE COMPARISONS 
MODIFICATION OF PRINCIPAL SPILLWAY, GOLDEN EAGLE PARK DAM 

Page 1 of 1 

L 

ITEM/DESCRIPTION 

COMPONENTS 

(a) Removal of Existing Structures 
- Removal (Sewer Line and Manholes) 
- Removal of Headwalls (Inlet & Outlet) 
- Pipe Culverts (two-60-inch RCP) 

(b) Low-Level Outlet Work (1-10' x 8' x 105.5' RCB) 
- Trenching 
- RCB Construction and Materials 
- Backfill and Compaction 
- Inlet Structure (Head Wall) 
- Outlet Structure (Headwall and Apron) 

(c) Relocation/reallignment of Sewer Line 
- Trenching (Additional to Low Level Outlet Work) 
- Sewer Line (24-inch DIP) 
- Sanitary Sewer Manhole 
- Concrete Pipe Collar, 24-inch 

SUB TOTAL 

(b) 25% Contingency 
TOTAL COST 

UNIT 

LS 
LS 
Fr 

CY 
FT 
CY 
LS 
LS 

CY 
FT 

EACH 
FT 

QUANTITY 

1 
1 

21 1 

2,200 
105.5 
2,000 

1 
1 

1 80 
205 

2 
4 

UNIT COST 

$8,000.00 
$5,000.00 

$20.00 

$4.00 
$800.00 

$3.00 
$5,000.00 

$20,000.00 

$4.00 
$200.00 

$3,000.00 
$500.00 

TOTAL COST 

$8,000 
$5,000 
$4,220 

$8,800 
$84,400 
$6,000 
$5,000 

$20,000 

$720 
$41,000 
$6,000 
$2,000 

$191,140 

$47,785 
$238,925 



OPTION P-3B (Pipe Culvert) 

ESTIMATED CONSTRUCTION COSTS FOR ALTERNATIVE COMPARISONS 
MODIFICATION OF PRINCIPAL SPILLWAY, GOLDEN EAGLE PARK DAM 

Page 1 of I 

TOTAL COST 

$ 8,000 
$5,000 
$4,220 

$8,800 
$47,475 
$6,000 
$5,000 

$20,000 

$720 
$41,000 
$6,000 
$2,000 

$1 54,215 

$38,554 
$1 92,769 

ITEMIDESCRIPTION 

COMPONENTS 

(a) Removal of Existing Structures 
- Removal (Sewer Line and Manholes) 
- Removal of Headwalls (Inlet & Outlet) 
- Pipe Culverts (two-60-inch RCP) 

(b) Low-Level Outlet Work (1 -1 20" x 105.5' RCP) 
- Trenching 
- 120" RCP Culvert 
- Backfill and Compaction 
- Inlet Structure (Head Wall) 
- Outlet Structure (Headwall and Apron) 

(c) Relocation/reallignment of Sewer Line 
- Trenching (Additional to Low Level Outlet Work) 
- Sewer Line (24-inch DIP) 
- Sanitary Sewer Manhole 
- Concrete Pipe Collar, 24-inch 

SUB TOTAL 

(b) 25% Contingency 
TOTAL COST 

UNIT 

LS 
LS 
FT 

CY 
FT 
CY 
LS 
LS 

CY 
FT 

EACH 
FT 

QUANTITY 

1 
1 

21 1 

2,200 
105.5 
2,000 

1 
1 

1 80 
205 
2 
4 

UNIT COST 

$8,000.00 
$5,000.00 

$20.00 

$4.00 
$450.00 

$3.00 
$5,000.00 
$20,000.00 

$4.00 
$200.00 

$3,000.00 
$500.00 



ALTERNATIVE 5.1 
Cost estimate for principal and emergency spillway modification of GEPD 

Page 1 of 1 

ITEMIDESCRIPTION 

COMPONENTS 

(a) Earthwork (Controlled) 
(b) Emergency Spillway Protection 
(c) Low-Level Outlet Work (1-1 2' x 5' x 95' RCB) 

- Trenching 
- RCB Construction and Materials 
- Seepage Collars 
- Backfill and Compaction 
- Inlet Structure 
- Outlet Structure (Headwall 81 Energy Dissipater) 
- Exist. Culvert (Size: 60-inch RCP) Extension 
- Trashrack (1 2-inch logs) 

SUBTOTAL COST 

(dl Contingency (25%) 
TOTAL COST 

UNIT 

CY 
SF 

CY 
FT 

EACH 
CY 

EACH 
EACH 

FT 
EACH 

QUANTITY 

20,110 
10,000 

700 
9 5 
2 

550 
1 
1 

50 
1 

UNIT COST 

$1 8.50 
$2.00 

$4.00 
$750.00 
$500.00 

$3.00 
$5,000.00 
$45,000.00 

$1 50.00 
$5,000.00 

TOTAL COST 

$372,035 
$20,000 

$2,800 
$71,250 
$1,000 
$1,650 
$5,000 
$45,000 
$7,500 
$5,000 

$531,235 

$132,809 
$664,044 



ALTERNATIVE 5.2 
Cost estimate for principal and emergency spillway modification of GEPD 

ITEMIDESCRIPTION UNIT QUANTITY UNIT COST TOTAL COST 

COMPONENTS 

(a) Earthwork (Cut) CY 1,700 $7.00 $1 1,900 
(b) Emergency Spillway Protection SF 42,000 $1.70 $71,400 
(c) Low-Level Outlet Work (1 -1 2' x 5' x 95' RCB) 

- Trenching CY 700 $4.00 $2,800 
- RCB Construction and Materials FT 95 $750.00 $71,250 
- Seepage Collars EACH 2 5500.00 S 1,000 
- Backfill and Compaction 
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ALTERNATIVE 5.3 
Cost estimate for principal and emergency spillway modification of GEPD 

Page 1 of 1 

ITEMIDESCRIPTION 

. 
COMPONENTS 

(a) Earthwork (Cut) 
(b) Emergency Spillway Protection 
(c) Low-Level Outlet Work (1 -1 2' x 5' x 95' RCB) 

- Trenching 
- RCB Construction and Materials 
- Seepage Collars 
- Backfill and Compaction 
- Inlet Structure 
- Outlet Structure (Headwall & Energy Dissipator) 

SUBTOTAL COST 

(dl Contingency (25%) 
TOTAL COST 

UNIT 

CY 
SF 

CY 
FT 

EACH 
CY 

EACH 
EACH 

QUANTITY 

1,750 
70,750 

700 
95 
2 

550 
1 
1 

UNIT COST 

$7.00 
$1.70 

$4.00 
$750.00 
$500.00 
$3.00 

$5,000.00 
$45,000.00 

TOTAL COST 

$12,250 
$1 20,275 

$2,800 
$71,250 
$ 1,000 
$1,650 
$5,000 
$45,000 

$259,225 

$64,806 
$324,031 



ALTERNATIVE 5.4 
Cost estimate for principal and emergency spillway modification of GEPD 
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ITEMIDESCRIPTION 

COMPONENTS 

(a) Fuse-Plug Emergency Spillway 
- Concrete Sill and Wall 
- Earthwork (Cut and Fill) with Compaction 

(c) Low-Level Outlet Work (1-1 2' x 5' x 95' RCB) 
- Trenching 
- RCB Construction and Materials 
- Seepage Collars 
- Backfill and Compaction 
- inlet Structure 
- Outlet Structure (Headwall & Energv Dissipator 

SUBTOTAL COST 

(dl Contingency (25%) 
TOTAL COST 

UNIT 

LS 
CY 

CY 
FT 

EACH 
CY 

EACH 
EACH 

QUANTITY 

1 
5,040 

700 
9 5 
2 
550 
1 
1 

UNIT COST 

$35,000.00 
$1 8.00 

$4.00 
$750.00 
$500.00 
$3.00 

$5,000.00 
$45,000.00 

TOTAL COST 

$35,000 
$90,720 

$2,800 
$71,250 
$1,000 
$1,650 
$5,000 
$45,000 
$252,420 

$63,105 
$31 5,525 



ALTERNATIVE 5.5 
Cost estimate for principal and emergency spillway modification of GEPD 
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ITEM/DESCRIPTION 

COMPONENTS 

(a) Roller-Compacted Concrete (RCC) 
(c) Low-Level Outlet Work (1-1 2' x 5' x 95' RCB) 

- Trenching 
- RCB Construction and Materials 
- Seepage Collars 
- Backfill and Compaction 
- Inlet Structure 
- Outlet Structure (Headwall & Energy Dissipator 

SUBTOTAL COST 

(dl Contingency (25%) 
TOTAL COST 

UNIT 

CY 

CY 
FT 

EACH 
CY 

EACH 
EACH 

QUANTITY 

1 1,050 

700 
9 5 
2 
5 50 
1 
1 

UNIT COST 

$50.00 

$4.00 
$750.00 
$500.00 
$3.00 

$5,000.00 
$45,000.00 

TOTAL COST 

$552,500 

$2,000 
$71,250 
$ 1,000 
$ 1,650 
$5,000 
$45,000 
$679,200 

$169,800 
$049,000 


