
Property of 
Flood Control District of MC Library 

Piease Return to 
280 I W. Uurango 

Phoenix, AZ 85009 

Hydrologic Study for Bonita Dam 
Maricopa County, Arizona 

Bing Zhao, Ph.D., P.E. 
Branch Manager 

Engineering Application Development Branch 
Engineering Division 

Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, AZ 85009 

February 20,2003 



ACKNOWLEDGMENT 

Mr. Michael Ellegood (P.E., Chief Engineer and General Manager, Flood Control District 
of Maricopa County) and Mr. Ed Raleigh (P.E., Division Manager, Engineering Division, Flood 
Control District of Maricopa County) provided guidance during the course of this study. Ms. 
Julie Lemmon provided advice on legal issues and other suggestions. Mr. Tom Renckly (P.E., 
Branch Manager, Structure Management Branch, Project Planning and Management Division, 
Flood Control District of Maricopa County) provided suggestions and comments. Mr. Bill Haas 
(P.E., Civil Engineer, Hydrology and Hydraulics Branch, Engineering Division, Flood Control 
District of Maricopa County) provided assistance in routing reach cross-sections and merging of 
an old HEC-1 model and the new HEC-1 model during the early stage of this study. Mr. Mike 
Duncan (P.E., Senior Civil Engineer, Floodplain Delineation Branch, Engineering Division, 
Flood Control District of Maricopa County) provided the report and models for the FEMA- 
approved Padelford Wash Floodplain Delineation Study for the drainage area above CAP canal. 



Table of Contents 

...................................................................................................................................... 1 . METHOD DESCRIPTION 4 
............................................................................................................................................. I . I . Introduction 4 

.................................................................................................................................. 1.2. Method Description 7 

.................................................................................................................................. 2 . PARAMETER ESTIMATION 8 
................................................................................................................... 2.1. Drainage Area Boundaries 8 

.......................................................................................................................... 2.2. Watershed Work Maps 9 
............................................................................................................ 2.4. Statistical Parameters .......... .. 1 6  

........................................................................................................................................ 2.5. Precipitation 1 6  
.................................................................................................................................................. 2.5.1 . Rainfall depths 16 

......................................................................................................................................... 2.5.2. Rainfall distributions 18 
.............................................................................................................................. 2.6. Physical Parameters 1 8  

................................................................................................................................................... 2.6.1. Rainfall losses 18 
.............................................................................................................................................. 2.6.2. Unit hydrographs 19 

............................................................................................................................................................ 2.6.3. Lag time 19 
...................................................................................................................... 2.6.4. Channel routing path parameters 20 

........................................................................................................................................... 2.6.5. NSTEPS estimation 26 
............................................................................................................................ 2.6.6. Reservoir routing parameters 27 

2.6.7. Split flows ......................................................................................................................................................... 27 
. 3 CALIBRATION .................................................................................................................................................. 27 

............................................................................................................................................ . 4 FINAL RESULTS 27 
............................................................................................................... 4.1. Hydrologic Analysis Results 27 

............................................................................................................................ 4.2. Verzjication of Results 29 
................................................................................................................................................ . 5 CONCLUSIONS 30 

.................................................................................................................................................... . 6 REFERENCES 30 
................................................................... . APPENDIX 1 E C - 1  OUTPUT FILE FOR 100-YEAR %-HOUR STORM 32 

..................................................................... . APPENDIX 2 HEC-1 OUTPUT FILE FOR 100-YEAR 6-HOUR STORM 58 
................................. APPENDIX 3 . LAND USE ATTRIBUTE TABLE FOR GREEN-AMPT PARAMETER ESTIMATION 84 

.................... APPENDIX 4 . WORKMAPS FROM PADELFORD WASH HYDROLOGY STUDY (A-N WEST INC., 2002) 86 
. ......................................................................................... APPENDIX 5 CD: E C - 1  FILES AND WMS 6.1 FILES 87 



1. Method Description 

1.1. Introduction 

The purpose of this study is to develop hydrologic models (HEC-1 models) for the 100- 

year 24-hour and 100-year 6-hour storms for Bonita Dam (Lake Bonita), which will be included 
.. .,; 

k 

into an on-going Wittrnann Area Drainage Master Study (ADMS) HEC-1 models. The on-going 
k .  

Wittmann ADMS project is to update an old Wittmann ADMS performed by WLB (1989). 

Bonita Dam is located on the natural path of Padelford Wash. It is in the unincorporated 

area of Maricopa County, Arizona, and its drainage area is about 26 square miles. The drainage 

area covers portions of Maricopa County's unincorporated area, the City of Peoria, and the Town 

of Surprise. Figure 1 and 2 show the location of the dam and the drainage area, respectively. 

Figure 3 shows an aerial photo of Bonita Dam and the existing FEMA 100-year floodplains. 
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Figure 2. Drainage 
Area for Bonita Dam 





The drainage area for Bonita Dam has two parts. One is above Central Arizona Project 

(CAP) canal, another is below CAP canal (see Figure 2). The hydrology for the drainage area 

above CAP canal is available from Padelford Wash Floodplain Delineation Study (A-N West 

Inc., April 3'd, 2002) which has been recently approved by Federal Emergency Management 

Agency (FEMA). However, the hydrology for the drainage area between CAP canal and Bonita 

Dam is not available. In this study, the hydrologic models for both 100-year 24-hour and 100- 

year 6-hour storms for the drainage area between CAP and Bonita Dam will be developed, then 

merged with the hydrologic models from Padelford Wash Floodplain Delineation Study. The 

format of this report is prepared based on Maricopa County's Technical Data Notebook format, 

which can be easily incorporated into future FEMA submittals with minor modifications. 

1.2. Method Description 

The existing HEC-1 model for Padelford Wash Floodplain Delineation Study (A-N West 

Inc., April 3rd, 2002) is based on Drainage Design Manual for Maricopa Countv, Arizona, 

Volume I, Hvdrologv, Revision I1 (Sabol et al., 1995). A-N West Inc. (April 3"', 2002) used 

Flood Control District of Maricopa County's Drainage Design Management System for Windows 

(DDMSW 1.5) to prepare the Green-Ampt parameters and S-graph unit hydrograph parameters 

in the HEC-1 input file. More detail information can be found in A-N West Inc (April 3rd, 2002). 

The HEC-1 model for the drainage area between CAP canal and Bonita Dam is also based 

on Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, Revision I1 

(Sabol et al., 1995). The watershed boundary delineation is based on Flood Control District of 

Maricopa County's 10-ft grid data derived from 50-ft mass points and breaklines, which are 

much more accurate than the USGS 7.5 DEM. The watershed boundary delineation and 

parameter estimation for the Green-Ampt rainfall loss method and S-graph unit hydrograph 

method are prepared by using Watershed Modeling System (WMS 6.1, December 2002 version). 
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The most recent GIs land use data (Maricopa Association of Governments, 2000) and GIs soil 

data (Flood Control District of Maricopa County, 2002) are used in preparation of the Green- 

Ampt rainfall loss parameters. 

As discussed earlier, the objective of this study is to develop HEC-1 models (both 100-year 

24-hour and 100-year 6-hour storms) for the drainage area between CAP canal and Bonita Dam, 

and then combine it with the HEC-1 model for the drainage area above CAP canal (Padelford 

Wash Floodplain Delineation Study). The point precipitation values for the combined model are 

obtained from isopluvial maps in Sabol et al. (1995) based on the watershed centroid for the 

entire drainage area (including area above and below CAP canal). These point precipitation 

values are adjusted by using the depth-area reduction curves in Sabol et al. (1995). Since the 

objective of this study is to develop hydrology for Bonita Dam and the intermediate 

concentration points are not the concern, PB record instead of JD record is used to avoid 

diversion drainage area issue. The 6-hour rainfall distribution is based on Sabol et al. (1995), 

and is generated by using DDMSW 2.1 .O. The 24-hour rainfall distribution is Soil Conservation 

Services (SCS) Type I1 distribution. Channel routing is based on normal depth routing. Peak 

discharges for the 100-year 6-hour and 100-year 24-hour storms are computed by running HEC- 

I Version 4.1 (June 1998 version). 

2. Parameter Estimation 

2.1. Drainage Area Boundaries 

The drainage area boundary for the area above CAP canal is from Padelford Wash 

Floodplain Delineation Study (A-N West Inc., April 3rd, 2002). The drainage area boundary for 

the drainage area between CAP canal and Bonita Dam is determined by using WMS 6.1 based 

on Flood Control District of Maricopa County's 10-feet ArcInfo ASCII grid data. The total 

drainage area for Bonita Dam is about 26 square miles. Figure 2 shows the drainage area 
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boundaries. 

2.2. Watershed Work Maps 

The watershed work maps include (I)  the drainage basin map showing sub-basin 

boundaries and concentration points; (2) the HEC-I schematic map; (3) the drainage basin map 

with lag time paths; (4) the drainage basin map with hydrograph routing paths; (5) soils map; and 

(6) land use map. All the watershed work maps for the drainage area above CAP canal can be 

found in Padelford Wash Floodplain Delineation Study (A-N West Inc., April 3"', 2002), which 

are included in the appendix of this report (Appendix 4). Figures 4-9 shows the watershed work 

maps for the drainage area between CAP canal and Bonita Dam. 
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Figure 6. Lagtime Reaches (between CAP canal and Bonita Dam) 
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2.3. Gage Data 

There are no precipitation gage station and stream gage station within the watershed. 

The nearest precipitation gage is about 5 miles west of the watershed. Since there is no stream 

gage station within the study watershed, the frequency analysis of Water Resources Council 

Bulletin 17B is not applicable to the study watershed. 

2.4. Statistical Parameters 

The statistical parameters such as rainfall depths and rainfall distributions for both 100- 

year 24-hour and 100-year 6-hour storms used for this study are based on the data provided in 

Sabol et al. (1995). 

2.5. Precipitation 

2.5.1 . Rainfall depths 

The point rainfall depths are obtained from the isopluvial maps in Sabol et al. (1995). The 

point rainfall depths of the 1 OO-year 24-hour storm and 100-year 6-hour storm for the watershed 

centroid are estimated from the isopluvial maps as 4.18 inches and 3.35 inches, respectively. 

Figure 10 shows the NOAA isopluvial maps. 

The point rainfall depths are adjusted by aerial reduction factors to develop the rainfall 

depths to be entered into the combined HEC-1 model by using the PB card. The aerial reduction 

factors for the 100-year 24-hour storm and the 100-year 6-hour storm are based on Sabol et al. 

(1995). Since the total drainage area is about 26 square miles, the adjusted values (PB cards) are 

3.78 inches and 3.02 inches for the 100-year 24-hour storm and the 100-year 6-hour storm, 

respectively. PB cards instead of JD cards are used to avoid diversion drainage area issues since 

the hydrograph at Bonita Dam is the main objective of this study and the flows at the 

intermediate concentration points are not important to this study. It should be pointed out that if 



n 
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this final combined HEC-1 model is to be incorporated into the on-going Wittmann ADMS 

where JD cards are used, the drainage area in HC cards must be adjusted accordingly. 

I Figure 10. NOAA Point Rainfall Values I 



2.5.2. Rainfall distributions 

Both the 100-year 24-hour and 100-year 6-hour rainfall distributions are based on Sabol et 

al. (1 995). The 100-year 24-hour rainfall distribution is the SCS Type I1 distribution. The 100- 

year 6-hour rainfall distribution is estimated by running DDMSW 2.1 .O. The values of rainfall 

distributions can be found in the final HEC-1 models (Appendix 1 and Appendix 2). 

2.6. Physical Parameters 

This section describes the methods used for estimation of the physical hydrologic 

parameters such as rainfall losses, the unit hydrograph, and lag time for the drainage area 

between CAP canal and Bonita Dam. The estimation for the physical parameters for the 

drainage area above CAP canal can be found in Padelford Floodplain Delineation Study (A-N 

West Inc., April 3rd, 2002). 

2.6.1. Rainfall losses 

The Green-Ampt procedure is used to compute rainfall losses in accordance with Sabol et 

al. (1995). The digital soil file and land uses file (both in GIs shape file format) for the 

watershed area are available from the Flood Control District of Maricopa County. The digital 

soil file corresponds to SCS soil maps (Camp, 1986). The GIs land use shape file is based on 

MAG (2000), the most current land use information. Figures 8 and 9 describe the soil and land 

use, respectively. The GIs land use shapefile and soil file can be imported into WMS 6.1. Two 

additional attribute tables (one for soil and another for land use) must be imported into WMS 6.1 

for the Green-Ampt rainfall loss parameter estimation. The attribute table for the landuse types 

can be found in Appendix 3. Since the soil attribute table is too big, it is ignored here. But it can 



be found in the digital media (Appendix 5). The Green-Ampt rainfall loss parameters can be 

found in LG cards for sub-basin 1B and sub-basin 2B in Appendices 1 or Appendix 2. 

Five major land uses are identified for the watershed, which are vacant, estate residential 

(115 dwelling per acre to 1 dwelling per acre), rural residential (<=I15 dwelling per acre), large 

lot residentiallsingle family (1 dwelling per acre to 2 dwelling per acre), and water (MAG, 

2000). The surface retention losses, percent impervious, and vegetation cover for each land use 

type are estimated based on Sabol et al. (1995) and MAG (2000). The values used for surface 

retention loss values, percent impervious, and vegetation cover are shown in Table 1 which is a 

subset of the land use attribute table in Appendix 3. 

Table 1. Surface Retention Losses, Percent Impervious, and Vegetation Cover 

2.6.2. Unit hydrographs 

The S-Graph method is used to compute unit hydrographs in accordance with Sabol et al. 

(1995). The Desert S-Graphs are used to compute the unit hydrographs. The unit hydrographs 

are computed by using WMS 6.1. The unit hydrographs can be found in UI cards in HEC-1 out 

files (see Appendices 1 and 2). 

Land Uses 

Vacant 
Estate 
Residential 
Rural Residential 
Large Lot 
ResidentialISingl 
e Family 
Water 

2.6.3. Lag time 

Lag time must be estimated before S-Graph unit hydrographs can be computed. Four 

parameters must be computed to estimate the lag time for each sub-basin. These four parameters 

Surface Retention 
Losses: IA (inch) 
0.35 
0.30 

0.30 
0.30 

0.0 

Percent Impervious RTIMP 
(%) 
0.0 
5.0 

5 .O 
15.0 

0.0 

Vegetation 
Cover (%) 
25.0 
30.0 

30.0 
50.0 

0.0 



are the longest watercourse length measured from the concentration point to a most hydraulically 

upstream point, the slope for the longest watercourse, the length from the concentration point 

along the longest watercourse to a point opposite the centroid, and basin roughness. 

The first three parameters are automatically computed in WMS 6.1. The basin roughness 

is a composite Manning's n value for all channels in the sub-basin. An appropriate basin 

roughness value is selected as 0.059 based on field observations, aerial photographs, soils map, 

and land use maps. The parameters for lag time in sub-basin 1B and sub-basin 2B can be found 

in Table 2. 

Table 2. Parameters for Lag. Time Estimation 

2.6.4. Channel routing path parameters 

The normal depth channel routing in HEC- 1 is used to route runoff hydrographs through 

sub-basins. The routing paths for the drainage area above CAP canal can be found in Appendix 

4. The detailed information for the area above CAP canal can be found in Padelford Wash 

c, 

Floodplain Delineation Study (A-N West Inc., April 3rd, 2002). The routing paths for the 

Sub- 
basin 
1 B 
2B 

drainage area between CAP canal and Bonita Dam are shown in Figure 7. 

The channel routing parameters include NSTEPS (the number of sub-reaches to be 

divided for the routing reach by HEC-I), initial outflow, left bank Manning's n, right bank 

Area 
(mi2) 
2.2 
0.65 

Manning's n, main channel Manning's n, reach length, bed slope for the routing reach, and 

eight-point cross section X-Y data. The initial outflow is set at the initial inflow which is usually 

0.0 cfs, implying empty channel when routing starts. The eight-point cross section data are 

L 
mile 
3.393 
2.765 

obtained by using WMS 6.1's cross-section cutting function based on Flood Control District of 

Maricopa County's I O-ft ArcInfo Grid ASCII data. The reach length and channel bed slope for 

20 

Lea 
(mile) 
1.664 
1.346 

S 
(fttmi) 
42.240 
46.274 

Kn 

0.059 
0.059 

C 

1.42 
1.42 

Lag Time 
(hr) 
1.34 
1.12 



5R are automatically computed by WMS 6.1 and saved to the HEC-I input file. The reach 

length and channel bed slope for RlB1, RlB2, RlB3, and R2B are manually measured in 

ArcView GIS environment. The estimation of Manning's n is based on field trips, aerial photo, 

land use map, and soil map using the procedures documented in Chow (1959) and Flood Control 

District of Maricopa County's Manning's estimation procedure (Thomsen and Hjalmarson, 

1991). The routing length, slope and Manning's n values are shown in Table 3. Figure 11 

shows the locations for the representative cross-sections in the routing reaches. Figures 12-16 

show the photos at the representative cross-sections. The size of the green folder shown in the 

photos is about 1 1 "x17". 

Table 3. Parameters for Routing. Reaches 

0.065 
RlBl 10678 0.08 
RIB2 10260 0.05 0.08 
R1B3 5458 0.04 0.07 
R2B 13624 0.009 0.07 0.055 0.07 

- 
Routing 
Reach 

Reach 
Length 

Manning n 
(Right 

Slope 
(ftlft) 

Manning n 
(Left 

Manning 
n (Main 



Figure 1 1. Reprer tative Cross-sections for Routing Reaches I 



I Figure 12. Representative Gross-section at Routing Reach 5R 
(looking downstream) 

I Figure 13. Representative Cross-section at Routing Reach RlB 1 
(looking downstream) 



I Figure 15. Representative Cross-section at Routing Reach RIB3 
(looking bmtream) 



Figure 16. Representative Cross-section at Routing Reach R2B 
I (looking downstream) 



2.6.5. NSTEPS estimation 

NSTEPS values for routing reaches RlBl ,  RlB2, R1B3, R2B and 5R are estimated by an 

iterative process for each of the 100-year 24-hour HEC-1 model and the 100-year 6-hour HEC-1 

model. The final NSTEPS for RIBI, R1B2, RlB3, R2B and 5R in the 100-year 24-hour HEC-1 

model are 12,22,7,29 and 6, respectively. The final NSTEPS for R1B1, RlB2, RlB3, R2B and 

5R in the IOO-year 6-hour HEC-1 model are 13,23, 7, 28 and 6, respectively. The iterative 

process is as following. 

The estimation of NSTEPS is usually performed as the last step in HEC-1 model 

development. Estimation of NSTEPS for each routing reach must proceed from upstream to 

downstream. The criterion for estimating NSTEPS is that the final estimated NSTEPS satisfies 

NSTEPS = ATP/NMIN (1) 

where ATP is the difference in time-to-peak (minutes) between the inflow and outflow 

hydrographs for the routing reach and NMIN is the computation time step specified in IT card in 

HEC-1 models. One may start with any initial guess for NSTEPS. The initial guess may be 

obtained by using L/(V*NMIN*60) where the velocity (V in ftls) is assumed and L is the reach 

length (feet). After the initial guess is obtained, it is entered into the HEC-1 model. Then, the 

HEC-1 model is run. The difference in time-to-peak between the inflow and outflow 

hydrographs is found from the HEC-1 output file. Then, the next NSTEPS is estimated by using 

Eq. (1). Check if the two consecutive NSTEPS are the same or close enough. If yes, the 

NSTEPS for this routing reach is found. If not, the found NSTEPS is entered into the HEC-1 

model, and the HEC-1 model is run. Equation(1) is used again. Comparison between the current 

NSTEPS and the previous NSTEPS is made. This iterative process is continued until two 

consecutive NSTEPS are the same or close enough. The aforementioned iterative process is 
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performed for each routing reach from upstream to downstream (when the iterative process is 

processed for one reach, the NSTEPS for other reaches are fixed). 

2.6.6. Reservoir routing parameters 

There are reservoir routings in the drainage area above the CAP canal. More information 

can be found in Padelford Wash Floodplain Delineation Study (A-N West Inc., April 3rd, 2002). 

There is no reservoir routing in the drainage area between CAP canal and Bonita Dam since the 

objective of this study is to determine the peak flows that enter into Bonita Dam. 

2.6.7. Split flows 

There are split flows in the drainage area above the CAP canal. Diversion cards were used 

for split flow modeling in the HEC-1 model. More information can be found in Padelford Wash 

Floodplain Delineation Study (A-N West Inc., April 3rd, 2002). There is no split flow in the 

drainage area between CAP canal and Bonita Dam. However, diversion cards are used to 

combine the HEC-1 model for the drainage area above CAP canal with the HEC-1 model 

between CAP canal and Bonita Dam. Diversion cards (DV3, DV4, and DV5) are used in the 

HEC- 1 models. 

3. Calibration 
No calibration is performed because there is no gage station within the watershed. 

However, verification is performed in "4.2 Verification of Results". 

4. Final Results 

4.1. Hydrologic Analysis Results 

The results for Bonita Dam hydrology (both 100-year 24-hour storm and 100-year 6-hour 

storm) are obtained by running the 1998 version of HEC-1 (version 4.1). This version of HEC-1 



can be found in the Flood Control District of Maricopa County's DDMSW 2.1.0 package. The 

results for peak discharges and time-to-peak at the concentration points between CAP canal and 

Bonita Dam are shown in Table 4. DV3, DV4, and DV5 are the "bridges" between the HEC-I 

model for the drainage area above CAP canal and the HEC- 1 model between CAP canal and 

Bonita Dam. The results for the drainage area above CAP canal can be found in A-N West Inc. 

The higher peak discharge of the 24-hour and 6-hour storms is considered as the critical 

peak discharge, and should be used for floodplain delineation studies. As can be seen in Table 4, 

the peak flow for the 100-year 24-hour storm (1 850 cfs) at the most downstream outlet ("3C") is 

larger than that for the 100-year 6-hour storm (1 68 1 cfs). Therefore, the 100-year 24-hour 

results (1 850 cfs) should be used for floodplain delineation studies. 

The detailed results can be found in the HEC-1 output files in Appendices 1 and 2. It 

should be pointed out that although the final HEC-1 model developed in this study contains the 

information for the drainage area above CAP canal, one should use the Padelford Wash 

hydrology results (A-N West Inc., 2002) for the peak discharges above the CAP canal since the 

Padelford Wash study was based on JD cards and this study is based on PB cards. 

Table 4. Summarv of 100-vear Peak Flows and Times-to-oeak 
Basin Outlets 100-year 24-hour 

Peak Flows (cfs) 
100-year 24-hour 

Time-to-peak (hrs) 
100-year 6-hour 
Peak Flows (cfs) 

100-year 6-hour 
Time-to-peak (hrs) 



Basin Outlets 100-year 24-hour 100-year 24-hour 100-year 6-hour 100-year 6-hour 
Peak Flows (cfs) Time-to-peak (hrs) Peak Flows (cfs) Time-to-peak (hrs) 

4.2. Verification of Results 

The verification of results for the drainage area above CAP canal can be found in (A-N 

West Inc., April 3rd, 2002). The verification for the drainage area between CAP canal and 

Bonita Dam is based on Table 5. Table 5 shows the USGS envelope curve data, 100-year region 

data, and 100-year low-to-middle elevation data (Thomas et al., 1995). Table 4 shows that the 

peak discharges for sub-basin IB (2.2 square miles) and sub-basin 2B (0.65 square miles) are 

855 cfs and 308 cfs, respectively. Table 5 indicates that the results for these two sub-basins are 

relatively low compared with the 100-year discharges for the region, but they are above the Low- 

To-Middle-Elevation values. 

Middle 
Elevation 



5. Conclusions 

The purpose of this study is to develop hydrologic models (HEC-1 models) for the 100- 

year 24-hour and 100-year 6-hour storms for Bonita Dam (Lake Bonita), which will be included 

into an on-going Wittmann Area Drainage Master Study (ADMS) HEC-I models. The 

computed peak discharges for the 100-year 24-hour storm and 100-year 6-hour storm are 1850 

cfs and 1681 cfs, respectively. The 100-year 24-hour peak discharge (1 850 cfs) should be used 

for floodplain delineation studies. 
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Appendix 1. HEC-1 Output 
1*..*+"".***..'+******..*****.**.***.... 

FLOOD HYDROQPAPH PACKAGE (HEC-1) + 

JUN 1998 
VeRSION 4.1 

+ RUN DATE 10FEB03 TIME 18:32:24 * 

..*tt*..tttt*.l***t*.*ttt..**.*. 

File for 100-year 24-hour Storm 
....................................... 

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

609 SECOND STREET 
DAVIS, CALIPORNIA 95616 

(916) 756-1101 

THIS PRWRRM REPLACES ALL PREVIOUS VERSIONS OP REC-1 XNOWN AS HECl (JAN 73), HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABmS -RTIMP- AND -RTIOR- HAYE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 91. THIS IS THE FORT-77 VERSION 
NEW OPTIONS: DAIIBREAK OUTFLOW SUBadERGENCE , SINGLE EVENT DliMAGE CALCULATION, DS8:WRITE STAGE ETSQUENCY, 
DSS:REM TIME SERIES AT DESIRED CALCUIATTON INTeRVAL IOSS RATE:-EN llllD lUdPT IWILTRATION 
KT-TIC WhYE: NEW FINITE DIFFERENCE ALGORITMd 

HEC-1 INPUT PAGE 1 

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

1 ID Project ID: Bonlta Dam Hydrology 
2 ID FCDUC 
3 ID Julv 2002. Januarv 2003 
4 ID 100:~~. 24. HR. STORM 2 minute ~ i m s  step 
5 ID 

'DIAGRAM* 
6 IT 2 2000 

9 KK 180 BASIN 

168 BASIN 

LINE 

KK C0169 
Ku COMBINE 5180 AND 5168 
HC 2 

KK R171 ROUTE REACH 
Ku ROUTE C0169 TO CO173 
RS 1 STOR -1 
RC 0.065 0.037 0.065 1750 0,0067 0.00 
RX 0.0 10.0 37.5 45.0 70.0 77.5 105.0 115.0 
RY 7.0 5.0 3.0 0.0 0.0 3.0 5.0 7.0 

HEC-1 INPUT PAGE 2 

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

KK 92 BASIN 

DR92 
ROUTE S92 THRU THE 60 IN. I.D. X 114 FT. RCP CULVERT UNDER S.R.74 
AND THE ASSOC. STORAGE AT THE PD. 
1 STOR 0 

0.0 0.209 0.617 1.241 2.080 3.134 4.404 5.890 
0.0 47.2 106.8 178.3 229.1 268.1 302.8 332.7 

1935.2 1938.0 1940.0 1942.0 1944.0 1946.0 1948.0 1950.0 

Rl6l ROUTE REACH 
R0161; ROUTE 592 TO C0173 

8 STOR -1 



BASIN 

0.39 
79 
579 
201 
80 
15 
0 
0 

C0173 
COIdeINE R0169, R0161, AND S160 
3 

R175 ROUTE RWLCH 
ROUTE C0173 TO CO155 
2 STOR -1 

150 BASIN 
0.877 
0.25 0.37 5.20 0.27 14 
139 142 289 509 775 894 1049 1221 1547 1400 

28 26 27 28 26 27 28 26 0 0 
0 0 0 0 0 0 0 0 0 0  

mC-1 INPUT PAGE 3 

LINE ID. 

76 BASIN 

DR76 
ROUTE S76 THnU 2-10 FT.(SPAN) X 8 IT. X 150 FT. (LONG) RCB'S UNDER S.R.7 
AND ASSOC. STOAROE AT RD. 
1 STOR 0 

0.0 0.453 1.145 2.152 3.474 5.575 8.917 13.50 19.324 26.389 
0.0 324.7 642.2 1029.8 1473.8 1967.1 2390.8 2721.3 3017.8 3285.9 

1850.6 1854.0 1856.0 1858.0 1860.0 1862.0 1864.0 1866.0 1868.0 1870.0 

R153 ROUTE REACH 
R153; ROUTE S76 TO C0155 

C0155 
CCMBINE R175, R153, AND S150 

3 

72 BASIN 

DR72 
ROUTE 572 THRU (1) 8 F1. (SPAN) X 5 IT. X 147 IT RCB UNDER S.R.74 
AND ASSOC. STOBAGE AT RD. 
1 STOR 0 

0.0 0.024 0.259 0.736 1.455 2.416 3.619 
0.0 26.0 103.4 225.3 374.6 503.5 600.0 

1839.1 1840.0 1842.0 1844.0 1846.0 1848.0 1850.0 

70 BASIN 

HEC-1 INPUT PAGE 4 

LINE ID. 

DR70 
ROUTE S70 THRU (1) 54 IN. I.D. RCP X 118 IT. LONG 2SD (1) 42 IN. I.D. 
RCP X 162 IT. IONG CULVERTS UNDER S.R. 74 AND ASSOC. STORAGE AR RO. 

68 BASIN 
0.601 

DR68 
ROUTE 568 THRU (2) 8 FT. (SPAN) X 6 FT. X 72 IT LONG RCB'S UNDER 
S.R.74 AND ASSOC. STORAGE AT RD. 

1 STOR 0 
0.0 0.052 0.310 0.784 1.474 2.326 



KK COl4l 
XM CMWINE S72, S70, AND S68 
nc 3 

KK R145 ROUTE REACH 
XM R145; ROUTE C0141 TO C0147 

KK 144 BASIN 
BA 0.343 
LG 0.25 0.39 5.70 0.22 9 

0 
0 

PAGE 5 

. .lo 

NEC-1 INPUT 

LINE 

KK C0147 
KM CMWINE S144, R145, ANU C0155 
HC 3 

KK R149 ROUTE RED.CH 
WI Rl49: ROUTE C0147 TO C0133 

KK 54 BASIN 
BA 1.171 
LG 0.25 0.35 4.30 0.44 21 

203 
204 
205 
206 
207 

208 
209 
210 
211 
212 
213 

214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

224 
225 
226 

227 
228 
229 
230 
231 
232 

1 

LINE 

233 
234 
235 
236 
237 
238 
239 
240 
241 

242 
243 
244 

245 
246 
247 
248 
249 
250 
251 

252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 

KK R55 ROUTE REACH 
XM R55; ROUTE S54 TO C057 
RS 2 STOR -1 

KK 56 BASIN 

KK C057 
XM CMWINE S56 ANU R55 
HC 2 

KK R59 ROUTE REACH 
XM R59; ROUTE C057 TO CO61 
RS 3 STOR -1 
RC 0.065 0.037 0.065 4500 0.0150 0.00 
RX 0.0 12.0 24.0 36.0 69.0 75.0 81.0 87.0 
RY 9.0 6.0 3.0 0.0 0.0 4.0 8.0 12.0 

NEC-1 INPUT PAGE 6 

..... 10 

KK 50 BASIN 

-- -- 

U I 1 9 8 9 B 9 8 8 9 8  
U 1 8 0 0 0 0 0 0 0 0  
u 1 0 0 0 0 0 0 0 0 0  

KK C061 
XM CCMBINE S50 AND R59 
HC 2 

DR61 
ROUTE C061 THRU (2) 12 FT. (SPAN) 
S.R.74 AND ASSOC. STORAGE AT RV. 

1 STOR 0 
0.0 0.045 0.294 1.041 2.521 
0.0 190.2 517.0 938.6 1437.8 

1835.9 1838.0 1840.0 1842.0 1844.0 

IT. RCB 

505 
1441 
646 
356 
206 
0 
0 
0 
0 
0 
0 
0 

'S UNDER 

578 
1578 
625 
336 
188 
0 
0 
0 
0 
0 
0 
0 

46 BASIN 
1.629 
0.25 0.35 4.35 0.43 21 
126 130 126 127 144 



267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 

LINE 

278 
279 
280 

281 
282 
283 
284 
285 
286 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 

297 
298 
299 

300 
301 
302 
303 
304 
305 
306 

307 
308 
309 

310 
311 
312 
313 
314 
315 

316 
317 
318 
319 
320 
321 
322 
323 
324 

1 

LINE 

325 
326 
327 
328 
329 
330 
331 
332 

333 
334 
335 
336 
337 
338 

339 
340 
341 

342 
343 
344 
345 
346 
347 

348 
349 
350 
351 
352 
353 
354 
355 
356 
357 

358 
359 
360 
361 

362 
363 
364 

365 

3 5 

KK 42 BASIN 
BA 0.632 
LG 0.25 0.35 4.45 0.40 21 

HEC-1 INPUT PAGE 7 

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

KK C047 
fW COMBINE S46 AND S42 
BC 2 

KK R49 ROUTE REACH 
XM R49; ROUTE C047 TO CO63 
RS 4 STOR -1 

48 BASIN 
0.422 
0.25 0.35 7.00 0.13 11 
64 66 120 218 327 403 466 526 635 750 
510 420 374 350 317 285 267 229 203 174 
159 145 140 114 101 84 80 70 72 52 
49 51 39 31 33 31 31 25 12 12 
13 12 13 12 13 12 13 12 12 13 
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  

C063 
COMBINE 548 AND R49. THIS IS TRIBUTARY 'C' TO PADELFORD WASH AT S.R.74 
2 

KK DR63 
XM ROUTE C063 THRU (3) 10 FT. (SPAN) X 10 FT. X 122.5 FT. LONG RCB'S 
Pl4 UNDER ~ . ~ . 7 4  AND ASSOC. S T O ~ G E  AT RD. 

KK C065 
KM COMBINE C061 AND C063 
HC 2 

R123 ROUTE RWLCH 
R123; ROUTE C065 TO C0127 
1 STOR -1 

64 BASIN 

608 771 698 
225 185 176 
72 55 53 
14 13 14 
13 0 0 
0 0 0 

PAGE 8 

495 430 383 360 321 
160 148 126 107 89 
53 35 34 34 35 
13 14 13 14 13 
0 0 0 0 0  

HEC-1 INPUT 

ID.. . 

DR64 
ROUTE $64 THRU (1) 10 IT. (SPAN) X 6 FT. X 118.5 FT. RCB AND 
(1) 10 FT. (SPAN) X 6 IT. X 118.5 FT. RCB AND (1) 6 FT. (SPAN) 
X 5 FT. X 122 FT. RCB. UNDER S.R.74 AND ASSOC. S T O W E  AT THE RD 
1 STOR 0 

0.0 0.065 0.384 0.853 1.621 3.088 5.495 9.367 15.915 
0.0 103.9 215.9 459.4 759.8 1064.2 1297.2 1489.7 1660.8 

1830.8 1832.0 1834.0 1836.0 1838.0 1840.0 1842.0 1844.0 1846.0 

R121 ROUTE RWLCH 
R121; ROUTE 564 TO C0127 

KK C0127 
IM COMBINE R121 AND R123 
HC 2 

KK R129 ROUTE IIWLCH 
Y3d R129: ROUTE C0127 TO C0132 

KK 132 BASIN 
BA 0.352 
LO 0.25 0.36 6.80 0.14 6 

KK C0132 
XM COMBINE 5132 AND R129. THIS IS TRIBUTARY 'C' JUST U/S OF PADELFORD 
IM WASH 

KX C0133 
la COMBINE C0132 AND R149. THIS IS PADELFORD WASH D/S OF TRIB. 'C' CONFLW 
nc 2 

KK R137 ROUTE RWLCH 



R137; ROUTE C0133 TO C0125 

8.0 5.0 4.0 0.0 0.0 
HEC-1 INPUT 

..... I... .... 2 . . . . . . .  3.......4.......5.. 
PAGE 9 

. . . .  10 LINE ID.. 

10 BASIN 
1.291 

R11 ROUTE REACH 
Rll; ROUTE 510 TO 

2 STOR -1 
0.065 0.040 0.065 
0.0 6.0 12.0 
7.0 5.0 3.0 

c o n  

16 BASIN 

C017 
COMBINE R11 AND S16 
2 

R19 ROUTE REACH 
R19; ROUTE C017 TO C025 

3 STOR -1 
0.065 0.040 0.065 6200 0.0190 
0.0 6.0 12.0 18.0 43.0 

20 BASIN 
1.499 

343 295 269 221 227 
137 132 122 87 84 
3 3 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

HEC-1 INPUT 

65 
0 
0 
0 

PAGE 10 

LINE ID.. 

24 BASIN 
0.853 

C025 
COMBINE 524, 520, AND R19 

3 

R27 ROUTE men 
R27; ROUTE C025 TO C031 

30 BASIN 
0.396 
0.25 0.32 7.60 0.10 7 

C031 
CMlsINE 530 AND R27. THIS IS TRIBUTARY ' 8 '  AT S.R.74 
2 

DR31 
ROUTE C031 THRU (4) 10 FT. (SPAN1 X 10 FT. X 102.5 ET. RCB'S UNDER 
5 .R.74 AND ASSOC. STOPAGE AT RE. 
1 STOR 0 

0.0 0,150 0.719 2.099 4.504 7.849 12.219 14.863 
0.0 435.5 934.9 1642.9 2470.1 3411.8 4441.5 4994.4 

1857.7 1860.0 1862.0 1864.0 1866.0 1868.0 1870.0 1971.0 

R113 ROUTE REACH 
R113; ROUTE C031 TO C0115 

HEC-1 INPUT PAGE 11 



LINE 

KK 32 BASIN 
BA 0.081 
LO 0.25 0.30 8.00 0.09 7 
UI 17 23 56 92 122 138 190 146 109 94 
UI 84 75 63 54 43 39 37 27 22 21 
UI 18 14 13 11 9 8 9 5 3 4 
u 1 3 3 3 3 4 3 0 0 0 0  
m o o o o o o o o o o  

KK DR32 
XM ROUTE S32 TBRU (1) 6 I'T. X 5 FT X 110.5 FT. RCB UNDER S.R.74 AND 
XM ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.105 0.147 0.218 0.346 0.673 1.555 3.049 
SQ 0.0 36.4 100.5 200.0 314.2 398.4 466.9 498.2 
SE 1856.5 1858.0 1860.0 1862.0 1864.0 1866.0 1868.0 1869.0 

KK Rlll ROUTE REACH 
m **  Rlll; ROUTE S32 TO C0115 
RS 3 STOR -1 
RC 0.065 0.040 0.065 3100 0.0170 0.00 
RX 0.0 7.0 14.0 21.0 26.0 33.0 40.0 47.0 
RY 6.0 4.0 2.0 0.0 0.0 2.0 4.0 6.0 

KK C0115 
Kn CMLBINE 532 AND R113 
HC 2 

KK R117 ROUTE m C H  
XM "* R117; ROUTE C0115 TO C0119 
RS 1 STOR -1 
RC 0.065 0.040 0.065 1000 0.0150 0.00 
PX 0.0 7.0 14.0 19.0 53.0 59.0 65.0 71.0 
RY 9.0 7.0 5.0 0.0 0.0 4.0 8.0 12.0 

KK 34 BASIN 
XM "' SUBlUW 34. ALSO. TRIBUTARY 'A' TO PADELFORD l%SH AT S.R. 74 
BA 1.125 
LO 0.25 0.25 9.70 0.05 2 

m o o o o o o o o o o  
u 1 0 0 0 0 0 0 0 0 0 0  
u 1 0 0 0 0 0 0 0 0 0 0  
m o o o o o o o o o o  

AEC-1 INPUT PAGE 12 

LINE 

KK DR34 
KM ROUTE S34 THRU (3) 10 FT. X 8 IT. X 70 IT. LONG RCB'S UNDER S.R.74. 
KM AND ASSOC. STORAGE AT LT. 

KK R107 ROUTE RWLCH 
XM **. R107; ROUTE S34 TO C0105 
RS 1 STOR -1 
RC 0.065 0.040 0.065 1700 0.0160 0.00 
RX 0.0 6.0 12.0 18.0 45.0 49.0 81.0 85.0 
RY 12.0 8.0 4.0 0.0 0.0 2.0 3.0 5.0 

KK 38 BASIN 
BA 0.102 
LG 0.25 0.22 10.10 0.04 0 
UI 28 67 142 204 280 266 178 151 126 103 

KK DR38 
Xl4 MUTE S38 THnU (1) 6 FT. X 5 FT. X 127 FT. RCB UNDER S.R. 74 
XM AND ASSOC. STORAGE AT LT. 

KK R103 ROUTE REACH 
XM ***  R103; ROUTE S38 TO C0105 
RS 2 STOR -1 

C0105 
COMBINE R103 AND R107 

R109 ROUTE RWLCH 
+"+ R109; ROUTE C0105 TO C0119 

553 
554 

1 

LINE 

12.0 8.0 4.0 0.0 0.0 2.0 3.0 5.0 
HEC-1 INPUT PAGE 13 

ID.. 

KK 102 BASIN 



KX 112 BASIN 

KK co119 
1Q( COMBINE S102, S112, R109, AND R117 
HC 4 

KK Rll8 ROUTE PEACH 
KM *** R118: ROUTE C0119 TO "0125 

KK 122 BASIN 
BA 0.493 
LG 0.25 0.32 7.60 0.10 2 

KU C0124 
KM CCPLBINE 5122 AND R118. THIS IS TRIB. 'C' JUST UPSTREAM OF PADELFORD 
KM WASH 
HC 2 

KU C0125 
KM COb5INE C0124 AND R137. THIS IS PADELFORD WASH JUST DOUNSTReRb( OF 
KM TRIB. 'A' COWLUENCE. 
HC 2 

HEC-1 INPUT 

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

PAGE 14 

... 10 LINE 

KX 106 BASIN 

36 BASIN 
0.135 
0.25 0.25 9.70 0.05 0 

DR36 
ROUTE S36 THRU 11) 6 FT. (SPAN) X 7 IT. X 110 FT. LONG RCB UNDER 

KM S.R.74 AND MSOC. STORAGE AT RD 
RS 1 STOR 0 
SV 0.0 0.051 0.293 0.690 2.040 
SQ 0.0 43.0 133.0 246.0 373.0 
SE 1900.2 1902.0 1904.0 1906.0 1908.0 

KU RlOl ROUTE REACH 
KM .*' RlOl; ROUTE S36 TO RlOlA 
KM "' S36 OCCURS AT ADOT STA.620+35 16'X7' RCB) ON S.R.74 
KM "' END OF RlOl IS AT S. EDGE SEC.36,T6N,R2W AND BEGINNING 
KM ***  OF RlOlA 

KK RlOlA ROUTE PEACH 
KM *** RlOlA; ROUTE RlOl TO C0191 
IQ.4 Id *+* THIS ROUTE STEP CCMPLETES ROUTING OF S36 TO C0191 

HEC-1 INPUT PAGE 15 

. .10 LINE 

KK co191 
KM CCMBINE 5106, RlOlA, AND C0125 
HC 3 

KK R193 ROUTE RERCH 
m "' R193; ROUTE C0191 TO C0195 
RS 2 STOR -1 

KU 192 BASIN 

KU co195 
KM COMBINE 5192 AND R193 
HC 2 

XX R197 ROUTE REACH 



XM "* R197: ROUTE C0195 TO C0199 

LINE 

690 
691 

692 
693 
694 
695 
696 
697 

698 
699 
700 
701 
702 
703 
704 
705 
706 
707 

708 
709 
710 

711 
712 
713 
714 
715 
716 
717 

718 
719 
720 
721 
722 
723 

724 
725 
726 
727 
728 
729 
730 
731 
732 

1 

LINE 

KK co199 
XM COMBTLlE S198 AND R197 
HC 2 

KK SPLIT3 
Kid DIVERT AS 'MAIN3' THE TLOW TO PADELFORD WASH AND AS 'SPLTT3, THE 
KH n o w  TO SPLIT). PLOW SPLIT BASED ON A FATING CURVE OF ENERGY GRADE 
KH VERSUS DISCHIROE FROM HEC-PAS MODEL ANALYSIS AT SLC. 32.443 OF 
XN SPLIT3 AND SEC. 3 584 OF MAIN PADELFORD WASH. 
DT MAIN3 
DI 0.0 164.0 380.0 597.0 952.0 1475.0 2215.0 3195.0 4384.0 5958.0 
DI 8608. 11401.0 14118.0 

REC-1 INPUT PAGE 16 

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

DQ 0.0 34.0 167.0 300.0 431.0 669.0 1031.0 1568.0 2310.0 3318.0 
DQ 5233.0 7455.0 9318.0 

KK R301 ROUTE REACH 
KM '+* R301 : ROUTE SPLIT3 TO C0215 

KK 216 BASIN 
BA 0.198 
LG 0.25 0.35 3.85 0.56 0 

KK C0215 
Pa4 COMBINE S216 AND R3Ol NEAR WHITE WING RD 
HC 2 

KK SPLT3 
XM DIVERT AS 'SPLT3' FLOW TO SPLIT3 W H  AND AS 'SPLIT4'PLOW TO SPLIT4 WASH 
XM PLOW SPLIT BASED ON RATING CURVE ANALYSIS BY HEC-R1S MODEL AT SEC. 30.71 
XM OF SPLIT3 WASH AND SEC. 30.841 OF SPLIT4 WLSH. 

KK R323 ROUTE RWLCH 
m R323: ROUTE 'SPLIT3' TO C0219 
RS 6 STOR -1 

KK 218 BASIN 

m o o o o o o o o o o  
HEC-I INPUT PAGE 17 

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

KK C0219 
Kid COMBINE 'SPLT3' FLOW AT CAP CANAL, S218 AND R323. 
HC 2 

KK SPLIT4 
XM RETRIEVE 'SPLIT4' FLOW PROM NEAR WHITE WING RD. 
DR SPLIT4 

KK R321 ROUTE REACH 
Rn 1321: ROUTE'SPLIT4' TO C0217 

KK 214 BASIN 
BA 0.201 
LG 0.25 0.35 4.00 0.51 0 

KK C0217 
1Q( COMBINE 5214 AND R321 AT CAP CANAL FOR 'SPLIT4' WASH AT CAP CANAL 
HC 2 

KK C0400 
XM CDMBINE 'SPLIT3. AND 'SPLIT4' WASHES AT CAP CANAL. 
nc 2 23 

KK DR400 
KM ROUTE C0400 THRU THE (1) CAP CANAL OYERCHU'CE STRUCTURE AND ASSOC 



KM STORAGE TO WEST OF 163RD. AVE . 
KM OVERFLOW TO EAST ACROSS TWE 163RD AYE. WAS MODELED, SThRTING AT EL.1553 
KM IN THE FOLLOWING DIVERT ROUTINE. 
KM NO OVERFLOW TO WEST WAS ASSUMED AT THIS TIME, ALTHOUGH POTENTIAL EXISTS 
KM AT EL. 1549.0 
RS 1 STOR 0 
SV 0.0 0.10 1.7 10.87 20.82 35.22 78.92 108.77 144.27 223.4 

SE 1556.5 1557.0 
mc-1 INPUT PAGE 18 

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

KK DV400 
I(M DIVERT AS"DV400" M W  m T N T N G  ON WEST STDE OF 16311D AYE. AND AS 
KM "DV501" , FLOW WEIRING TO EAST OVER l63RD AVE. 
DT DV50l 
DI 0.0 51.1 130.6 227.5 276.7 314.4 373.1 399.0 623.5 2618.5 

KK MAIN3 
KM RETRIEVE'MAIN3- FLOW 
DR MAIN3 

KK SPLIT2 
KM DIVERT AS 'MAINPI THE FLOW TO MAIN PADELmRC WASH AND AS 'SPLITP' 
KM THE FLOW TO SPLIT2 WASH. 
KM THE FLOW SPLIT IS BASED ON A RATING CURVE ANALYSIS BY HEC-PAS MODEL 
KM OF ENERGY GRADE EL. VERSUS DISCHARGE AT MAIN SEC.3.300 AND 
KM SPLIT2 WASH SEC. 22.114 
DT MAIN2 

8318 ROUTE REACH 
*" R318; ROUTE SPLIT2 TO C0410 

15 STOR -1 

220 BASIN 
0.242 
0.25 0.35 4.00 0.51 0 

C0410 
C W I N E  R318 AND S220 AS SPLIT2 AT CAP CANAL 
2 

BEC-1 INPUT PAGE 19 

. .lo ID.. 

KK MAIN2 
KM RETRIEVE 'MAIN2 ' FLOW 
DR MAIN2 

KK SPLITl 
KM DIVERT AS ' m ~ i '  THE FLOW TO MAIN P A D E L ~ ~  WASH AND AS  SPLIT^' 
Iw THE FLOW TO SPLIT1 WASH. 
KM FLOW SPLIT BASED ON RATING CURVE ANALYSIS BY HEC-RAS MODEL OF ENERGY 
KM WADE VERSUS DISCXARGE AT SEC. 3.108 (MAIN) AND SEC. 12.019 (SPLITI). 
DT MAIN1 
DI 0.0 134.0 320.0 639.0 1031.0 1570.0 2329.0 3345.0 4905.0 6445.0 
DQ 0.0 0.0 55.0 113.0 171.0 300.0 516.0 826.0 1280.0 1695.0 

KK R316 ROUTE REACH 
KM '+' R316; ROUTE SPLIT1 TO C0208 
RS 7 STOR -1 
RC 0.065 0.031 0.065 4520 0.0110 0.00 
RY 0.0 125.0 159.0 175.0 204.0 221.0 256.0 381.0 
RY 5.3 3.0 2.0 0.0 0.0 2.0 3.0 5.3 

KK 212 BASIN 

KK C0208 
KM COMBINE 5212 AND R316 
HC 2 

KK SPLTl 
KM DIVERT AS "SPLT1" F W W  CONTINUING ALONG SPLIT1 WASH AND DIVERT 
KM AS "MNl" FLOW WEIRING OVER BANK NEAR SPLIT1 SEC. 11.523 AND RETURNING 
KM TO PMELFORC WASH "MAIN1" WASH AT C0207. 
KM THE SPLIT FLOW REIASHIONSHIP IS BASED ON DISCHARGE VS. Q AT SEC. 11.523, 
KM AND WEIR FLOW FROM NO= DEPTH RECTANGUIAR CBANN. WITH BOTT. WIDTH 
KM OF 800 FT. N=0.055. S-0.02 FT.IFT. 



865 
866 

LINE 

867 
868 
869 
870 

871 
872 
873 

874 
875 
876 
877 

878 
879 
880 
881 

882 
883 
884 
885 
886 
887 

888 
889 
890 
891 
8 92 
893 
894 
895 
896 
897 
898 

899 
900 
901 

301 268 240 207 198 195 172 155 140 
104 103 89 89 77 63 63 64 48 

HEC-1 INPUT 

116 
40 

PAGE 20 

ID. 

C0209 
COldBINE S210, AND C0208 
2 

SPLTl 
DIVERT AS "SPLTl" , PLOW TO SPLIT1 WASH AND AS "SPLITS" TO SPLIT5 
WASH. PLOW SPLITS WERE DERIVED BY DETAIL BEC-RAS MODEL ANALYSIS 
TO DEVBLOP P W W  SPLTT BASED ON E.G. ET.EV. VS 9 . 5  AT SEC. 11.093 
OF SPLIT1 AND SEC. 51.088 OF SPLITS. 

R211 R O m E  REACH 
"* R211; ROUTE SPLTl TO C0430 

9 STOR -1 

226 BASIN 
0.239 
0.25 0.35 4.10 0.49 
28 28 28 61 

251 292 330 238 
123 112 110 95 
55 47 43 35 
22 21 20 14 
6 0 0 0  
0 0 0 0 
0 0 0 0 

C0430 
CCMBINE R211 AND S226 

2 

230 BASIN 
0.364 
0.25 0.37 5.30 0.26 12 

427 
100 
15 
0 
0 
0 

PAGE 21 
0 0 0 0 0  

HEC-1 INPUT 

LINE ID. 

R231 ROUTE REACH 
*" R231; ROUTE 5230 TO C0235 
6 STOR -1 

0.065 0.040 0.065 4800 0.0130 
0.0 4.0 40.0 44.0 52.0 
5.0 4.0 2.0 0.0 0.0 

240 BASIN 
0.842 

232 BASIN 
0.257 
0.25 0.36 6.80 0.14 0 
57 88 212 329 434 

266 224 186 149 133 
44 43 32 28 28 
11 11 11 11 0 
0 0 0 0 0  

C0235 
CCMBINE 5240, 5230, AND RZ31 

3 

939 
940 
941 
942 
943 
944 

945 
946 
947 
948 
949 
950 
951 

952 
953 
954 

1 

LINE 

R237 ROUTE RWLCH 
**' R237; ROUTE C0235 TO C0247 

244 BASIN 
0.185 

C0247 
CCMBINE 5244 AND R237 

2 
HEC-1 INPUT PAGE 22 

ID.. 

238 BASIN 
0.360 
0.25 0.35 4.15 0.48 0 



R2b Route Reach 
Routing flows from above CAP through Basin 2b 

1081 KX -28 
1082 HC 2 

1083 KK 5R Route Reach 
1084 RS 6 FLOW 0.0 0.0 
1085 RC 0.065 0.05 0.065 2930.75 0.009 0.0 . 5R(fromDlketoDm) 
1086 RX 0.0 16.0 43.0 71.0 90.0 108.0 127.0 167.0 
1087 RY 1415.3 1415.46 1413.64 1411.74 1410.62 1410.82 1412.39 1416.24 

HEC-1 INPUT PAGE 25 

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

1088 KK DV3 
1089 DR DV3 

1090 KK Rlbl Route Reaoh 
1091 m Routing flows from above CAP overchute DV3 throuah half of Basin lb 

1098 KK Rlb2 Route Reash 
1099 1(M Routing flows from above CAP overchute DV4 through half of Basin lb 
1100 RS 22 FLOW 0.0 0.0 
1101 RC 0.08 0.05 0.08 10202 0.0098 
1102 RX 101 121 131 191 204 302 322 403 
1103 RY 69.21 69.09 68.86 66.06 66.12 69.13 69.72 70.01 

1104 KK comv 
1105 IW Carbine Rlbl and Rlb2 at half of  basin 1B 
1106 HC 2 

KK Rlb3 Route Reach 
m Routing combined flow from Rlbl and Rlb2 through lower half of Barin lb 
RS 7 FLOW 0.0 0.0 

3.063 

92.24 
359.57 
642.87 
883.94 
803.53 
527.69 
344.87 
205.97 
141.43 
97.76 
63.14 
22.45 
22.45 
22.45 
22.45 
INPUT 

LINE 

1 

INPUT 
LINE 

NO. 

9 

SC-TIC DIAGRAM OF STREAU NETHOX 

(V) ROWING (--->) DIVERSION OR PUMP FLOW 

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

180 







6501 

LSOT 
8501 

TEOT 
IEO1 

IZOT 

ZEZ 

A 
A 
OEZ 



v 
1 0 9 0  R l b l  

('*.) RUNOFF ALSO COMPUTED AT THIS WCATION 
~tt.t.*."t.l+*t+.*.."*..***.***tt**t***""* 

1 L W D  HYDROGRAPH P A C a G E  (UEC-1) * 
JUN 1 9 9 8  

VERSION 4 . 1  

' RUN DATE 1 0 P E B 0 3  TIME 1 8 : 3 2 : 2 4  * ... *tt*t.t**.**.*t***..*.****t***....*~** 

P r o j e c t  ID: B o n i t a  ~ a r o  ~ y d r o l o g y  
FCOMC 
J u l y  2 0 0 2 ,  January 2 0 0 3  
100-YR. 2 4 .  HR. STOPS 2 minute rims S t e p  

1 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIM% DATA 
NMIN 2 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T =  0 0 0 0  STARTING TIME 

NQ 2 0 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 3 0 ENDING DATE 
M)TIM% 1 8 3 8  W I N G  T I E 3  
ICENT 1 9  CENTURY MRRK 

C W U T A T I O N  INTERVAL 0 . 0 3  HOURS 
TOTAL TTMe BASE 6 6 . 6 3  HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUMe ACRE-ETET - ~p 

SURFACE AREA ACRES 
TEMPERATURE DEGREES TAWRENAEIT 

t*.+****.*t..lt..**+***.."*.******.*~..* 

U . S.  APMY CORPS OF ENGINFSRS 
HYDROWGIC ENGINEERING CENTER 

6 0 9  SECOND STREET 
D A V I S . C A L I F O R N I A 9 5 6 1 6  

( 9 1 6 )  7 5 6 - 1 1 0 4  

*.*.*******.**tl*+***.~.*****,.,*.***** 

1 1 3 2  KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

1 1 3 3  HC HYDROGRAPH CaWINATION 
ICOMP 3 NOMBER OF HYDROGRAPHS TO COMsINE 

HYDROGRAPH AT STATION 3C 
SUM OF 3 HYDROGRAPHS .. llt*t****...****tI)t*.*****.".*.*.***"**.****t*tt*t*t*t*.tt***.*tttt*****t.**.****~.****ttttt**tt.*t***..*.*.**.*II.*..II.**II,..II** 

DA MON HIUM ORD P L O W  ' DA WON HRW.4 0 x 3  P L O W  DA MON rn ORD FLOW ' DA MON rn ORD FLOW 









PERK FLOW TlMe 

t (CFSI (HRI 

MRXlMUM AVEPAGE FLOW 
6-HR 24-HR 72-HR 66.63-KR 

. . 
(CFSI 

+ 1850. 15.00 1405. 448. 162. 162. 
(INCHES) 4.568 5.828 5.852 5.852 

IAC-FTI 697. 889. 892. 892. 

CVWIIATIVE AREA = 2.86 SQ MI 

1 
RUNOFF S-Y 

FLOW I N  CUBIC FEET PER SECOND 

52 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HXDROGRAPH AT 

RYDROQPAPH AT 

ROUTED TO 

ROUTED TO 

3 COMBINED AT 

HYDROGPAPH AT 

ROUTED TO 

HYDROQRAPH AT 

ROUTED TO 

HYDROQRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HXDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

STATION 

180 

168 

C0169 

Rl71 

92 

DR92 

Rl61 

160 

C0173 

Rl75 

150 

76 

DR76 

-53 

C0155 

72 

DR72 

70 

DR70 

68 

DR68 

C0141 

PI45 

144 

COl47 

Rl49 

54 

R55 

56 

C057 

R59 

50 

C061 

DR61 

PEAK 
FLOW 

877. 

683. 

1428. 

1373. 

169. 

143. 

118. 

650. 

2072. 

1983. 

1119. 

972. 

962. 

901. 

3528. 

241. 

230. 

118. 

130. 

624. 

620. 

910. 

858. 

428. 

4705. 

4663. 

1230. 

1194. 

830. 

1969. 

1931. 

308. 

2100. 

2089. 

TIME IN 

TIME OF 
PERK 

12.30 

12.13 

12.23 

12.27 

12.03 

12.07 

12.37 

12.17 

12.27 

12.37 

12.13 

12.23 

12.27 

12.43 

12.33 

12.07 

12.10 

12.03 

12.10 

12.20 

12.23 

12.17 

12.33 

12.17 

12.30 

12.37 

12.20 

12.30 

12.17 

12.27 

12.33 

12.13 

12.33 

12.40 

HOURS, AREA IN SQUARE MILES 

AVERAGE FLOW FOR MXUW2.4 PERIOD 

6-HOUR 24-HOUR 72-HOUR 

126. 36. 13. 

67. 18. 7. 

193. 55. 20. 

193. 54. 20. 

12. 4. 1. 

12. 4. 1. 

12. 4 .  1. 

73. 20. 7. 

278. 78. 28. 

278. 78. 28. 

120. 34. 12. 

124. 36. 13. 

124. 36. 13. 

124. 36. 13. 

523. 147. 53. 

19. 5. 2. 

19. 5. 2. 

12. 3. I. 

12. 3. 1. 

81. 24. 9. 

81. 24. 9. 

112. 33. 12. 

112. 33. 12. 

46. 12. 4. 

680. 192. 69. 

680. 192. 69. 

159. 47. 17. 

159. 47. 17. 

103. 30. 11. 

262. 77. 28. 

262. 77. 28. 

32. 9. 3. 

294. 87. 31. 

294. 87. 31. 

BASIN 
AREA 

0.96 

0.50 

1.46 

1.46 

0.09 

0.09 

0.09 

0.55 

2.10 

2.10 

0.88 

0.94 

0.94 

0.94 

3.92 

0.14 

0.14 

0.09 

0.09 

0.60 

0.60 

0.83 

0.83 

0.34 

5.09 

5.09 

1.17 

1.17 

0.75 

1.92 

1.92 

0.23 

2.16 

2.16 

MAXIMUM 
STAGE 

4.58 

1941.02 

1.16 

4.83 

1857.65 

2.98 

1844.06 

1837.43 

1838.70 

2.63 

6.01 

3.20 

4.01 

1846.27 

TTMe OF 
MAX STAGE 

12.27 

12.07 

12.37 

12.37 

12.27 

12.43 

12.10 

12.10 

12.23 

12.33 

12.37 

12.30 

12.33 

12.40 



HYDROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

H Y D R O G W H  AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



ROUTED TO 
DR34 1041. 12.53 185. 47.  17. 1.13 

1878.58 12.53 

ROUTED TO 

HYDROGPAPH AT 

ROUTED TO 

ROUTED TO 

2 C M I N E D  AT 

ROUTW TO 

HYDROGRAPH AT 

HYOROGRAPH AT 

4  C M I N E D  AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTW TO 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDRWRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROORAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRWH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



HYDROQRAPH AT 
SPLIT4 

ROUTED TO 
-21 

2 COMBINED AT 
C0217 

ROUTED TO 
DR400 

DIVERSION TO 
Dm01 

HYDROGRAPH AT 
DV4OO 

HYDROGRAPH AT 
MAIN3 

DIVERSION TO 
MAIN2 

HYDROGRAPH AT 
SPLIT2 

ROUTED TO 
R318 

2 COMBINED AT 
CO4lO 

HYDROGRAPH AT 
W N 2  

DIVERSION TO 
MAIN1 

ROUTED TO 
-16 

HYDROGRAPH AT 
212 

2 COMBINED AT 
C0208 

DIVERSION TO 
MNI 

HYDROGRAPH AT 
210 

2 COMBINED AT 
C0209 

DIVERSION TO 
SPLITS 

HYDROGRAPH AT 
SPLTl 

ROUTED TO 
R211 

HYDROGRAPH AT 
226 

2 COMBINED AT 
C0430 

HYDRWRAPH AT 
230 

ROUTED TO 
11231 

HYDROGWH AT 
232 

3 COMBINED AT 
C0235 

ROUTED TO 
11237 

HYDROQRAPH AT 
SPLIT5 



ROUTED TO 

2 CCUBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

5 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRIPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROQRAPH AT 

2 CCUBINED AT 

ROUTED TO 

HYDROGRAPH AT 
DV3 

ROUTED TO 
+ Rlbl 
+ 

ROUTED TO 
Rlb2 

ROUTED TO 
Rlb3 

HYDROGRAPH AT 
18 

3 COMBINED AT 
3C 

"* NORMAL END OF HEC-I '** 



Appendix 2. HEC-1 Output File for 
...................................... 

PLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

+ RUN DATE lOFEB03 TIb5 18:35:07 ' ......................................... 

100-year 6-hour Storm ....................................... 
U.S. ARMY CORPS OF ENGINEERS . 
HYDROLOGIC ENGINEERING CENTER . 

609 SECOND S m E T  
DAVIS, CALIFORNLR 95616 . 

(916) 756-1104 

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

THIS P R O O W  REPLACES ALL PREVIOUS VERSIONS 01 HEC-1 KNOWN AS HEC1 (JAN 73). NEClGS, HEClDB, AND HEClKW. 

THE DEPINITIONS OP VARIABLES -RTIblP- AND -RTIOR- HAVE CHANGED FRCU THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION 01 -MSKK- ON Pl4-CARD WAS CVANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTPAN77 VERSION 
NEW OPTIONS: D m  OUTFLOW SUBMERGENCE , SINGLE EVENT D M G E  CALCUIATION, DSS:WRITE STAGE FREQUENCY, 
DSS:REI\D TIb5 SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AldPT INPILTRATION 
KINEWITIC WAVE NEW FINITE DIFFERENCE ALWRITHM 

HEC-1 INPUT PAGE 1 

. .lo LINE 

ID Project ID: Bonita Dam Hydrology 
ID FCTR4C 
ID July 2002, January 2003 
ID 100-YR. 6 HR. STORM 2 minute T i m  Step 
ID 
'DIAGRAM' 
IT 2 
10 5 
IN 15 

KK 180 BASIN 

168 BASIN 
0.504 
0.25 0.37 5.30 0.26 11 
88 91 232 370 550 620 716 976 904 
547 484 432 401 349 299 259 221 203 
149 127 116 101 97 75 68 68 45 
44 44 30 17 17 17 17 17 17 
1 8 1 7 1 7  0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0  

34 
35 
36 

37 
38 
39 
40 
41 
42 

43 
44 
45 
46 
47 
48 

1 

LINE 

C0169 
COMBINE Sl8O AND S168 
2 

R171 ROUTE RWLCH 
ROUTE C0169 M C0173 

46 
0 
0 

PAGE 2 

. .lo 

0 0 0 0 0 0 0 0 0  
HEC-1 INPUT 

ID. 

DR92 
ROUTE S92 THRU THE 60 IN. I.D. X 114 PT. RCP CULVERT UNDER S.R.74 
AND THE ASSOC. STORAQE AT Th3 RD. 

R161 ROUTE W C H  
R0161; ROUTE S92 TO C0173 

8 STOR -1 

160 BASIN 
0.549 
0.25 0.39 5.70 0.22 10 
76 79 111 239 334 450 510 592 632 
909 579 496 461 419 381 369 324 296 



C0173 
CCKXINE ROl69, R0161, AND Sl6O 
3 

R175 ROUTE -CR 
ROUTE C0173 TO C0155 

150 BASIN 
0.877 

76 BASIN 
0.938 
0.25 0.35 4.55 0.38 17 
115 119 115 306 435 585 708 808 882 851 

1231 1372 1012 847 704 686 637 576 544 512 
454 420 388 326 283 284 267 247 231 191 
170 152 147 126 130 118 89 91 89 84 

HEC-1 INPUT PAGE 3 

LINE 

97 
98 
89 
100 

101 
102 
103 
104 
105 
106 
107 

108 
109 
110 
111 
112 
113 

114 
115 
116 

117 
118 
119 
120 
121 
122 
123 

ID. 

DR76 
ROUTE 576 TXRU 2-10 PT.(SPAN) X 8 IT. X 150 PT. (WNG) RCB'S UNDER S.R.7 
AND ASSOC. STOILROE AT RD. 

R153 ROUTE REACH 
R153; ROUTE ,576 TO C0155 
4 STOR -1 

0.065 0.037 0.065 5200 0.0140 0.00 
0.0 6.0 12.0 18.0 43.0 46.0 76.0 82.0 

12.0 9.0 6.0 0.0 0.0 1.5 2.0 6.0 

C0155 
CCMBINE R175, R153, AND S150 

3 

72 BASIN 

KK OR72 
KM ROUTE S72 THRU (1) 8 PT. (SPAN) X 5 rT. X 147 FT RCB UNDER S.R.74 
KM AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 

fM 70 BASIN 
BA 0.090 
LG 0.25 0.35 4.80 0.33 14 
UI 42 174 284 371 227 174 128 95 71 47 
UI 37 27 18 15 7 7 8 7 0 0 
~ O O O O O O O O O O  

KK DR70 
KM ROUTE 570 THRU (1) 54 IN. I .D. RCP X 118 IT. LONG AND (1) 42 IN. I .D 
KM RCP X 162 FT. W N G  CULVERTS UNDER S.R. 74 AND ASSOC. STORAGE AR RD. 
RS 1 STOR 0 
SV 0.0 0.317 0.904 1.792 2.980 3.687 
SQ 0.0 25.6 99.0 142.4 192.9 226.0 
SE 1831.1 1834.0 1836.0 1838.0 1840.0 1841.0 

HEC-1 INPUT PAGE 4 

LINE 

KK 68 BASIN 

DR68 
ROUTE $68 THRU (2) 8 FT. (SPAN) X 6 6T. X 72 FT W N G  RCB'S UNDER 
S.R.74 AND ASSOC. STORAGE AT RD. 

1 STOR 0 
0.0 0.052 0.310 0.184 1.474 2.326 
0.0 67.9 254.7 511.4 821.7 993.1 

1832.6 1834.0 1836.0 1838.0 1840.0 1841.0 

C0141 
CMdeINE 572, S70, AND S68 
3 

8145 ROUTE REACH 
R145; ROUTE C0141 TO COl47 



144 BASIN 
0.343 

C0147 
CCPWINE S144, R145, AM) C0155 
3 

R149 ROUTE REACH 
P.149; ROUTE COl47 TO C0133 

2 STUR -1 
0.065 0.037 0.065 2300 0.0110 
0.0 10.0 50.0 57.5 97.5 
6.5 3.5 3.0 0.0 0.0 

HEC-1 INPUT 

LINE ID.. 

BASIN 

u 1 0 0 0 0 0 0 0 0 0 0  

IM R55 ROUTE REACH 
IW R55; ROUTE S54 TO C057 
RS 2 STOR -1 
RC 0.065 0.037 0.065 3800 0.0170 0.00 
RX 0.0 9.0 18.0 27.0 57.0 63.0 69.0 75.0 
RY 9.0 6.0 3.0 0.0 0.0 4.0 8.0 12.0 

IM 56 BASIN 
BA 0.750 
LO 0.25 0.35 4.30 0.44 21 
UI 104 107 152 327 457 614 696 810 863 1097 
UI 1241 792 678 629 572 521 504 442 405 363 
UI 310 276 259 239 221 197 171 138 137 119 
UI 114 111 80 79 83 62 51 53 51 51 
01 52 21 20 21 20 20 20 20 20 21 
U 1 2 0 0 0 0 0 0 0 0 0 0  
~ O O O O O O O O O O  

IM C057 
KM C W I N E  S56 ?AD R55 
HC 2 

1(K R59 ROUTE REACH 
XM R59; ROUTE C057 TO C061 
RS 3 STOR -1 
RC 0.065 0.037 0.065 4500 0.0150 0.00 
RX 0.0 12.0 24.0 36.0 69.0 75.0 81.0 87.0 
RY 9.0 6.0 3.0 0.0 0.0 4.0 8.0 12.0 

IM 50 BASIN 
BA 0.235 
LQ 0.25 0.35 4.25 0.46 21 
UI 44 44 129 200 284 320 383 520 351 281 
UI 251 222 202 182 148 128 114 101 92 75 
UI 61 55 50 45 33 35 28 21 22 21 
U I 1 9 8 9 8 9 8 8 9 8 9  
~ ~ O O ~ O O O O O O  
~ O O O O O O O O O O  

HEC-1 INPUT PAGE 6 

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

KK C061 
XM CEMBINE 550 AM) R59 
HC 2 

IM DR6l 
lQ4 ROUTE C061 TM(U (2) 12 FT. (SPAN) X 10 FT. X 84.5 FT. RCB'S UNDER 
XU S.R.74 AND ASSOC. STORME AT RD. 
RS 1 STOR 0 
SV 0.0 0.045 0.294 1.041 2.521 4.826 8.212 
SQ 0.0 190.2 517.0 938.6 1437.8 2003.0 2629.5 
SE 1835.9 1838.0 1840.0 1842.0 1844.0 1846.0 1848.0 

KK 46 BASIN 
BA 1.629 

1 

LINE 

KK 42 BASIN 
BA 0.632 
LQ 0.25 0.35 4.45 0.40 21 



C047 
CCWBINE S46 AND S42 
2 

R49 ROUTE RERCX 
R49: ROUTE C047 TO C063 

9.0 6.0 3.0 0.0 0.0 3.0 6.0 9.0 
HEC-1 INPUT PAGE 7 

LINE ID. 

48 BASIN 

C063 
COMBINE 548 AND R49. THIS IS TRIBUTARY 'C' TO PADELFORD WASH AT S.R.74 
2 

DR63 
ROUTE C063 THRU (3) 10 FT. (SPAN) X 10 IT. X 122.5 I'T. LONG RCB'S 
UNDER s.~.74 AND ~ssoc. saonaoe AT no. 
1 STOR 0 

0.0 0.027 0.355 1.210 3.189 6.826 12.377 
0.0 156.9 391.5 842.8 1403.6 2048.6 2773.1 

1837.1 1838.0 1840.0 1842.0 1844.0 1846.0 1848.0 

C065 
COMBINE CO61 AND C063 

2 

R123 ROUTE REACH 
R123: ROUTE COB5 TO C0127 

DR64 
ROUTE 564 THRU (1) 10 m. (SPAN) X 6 FT. X 118.5 FT. RCB AND 
(1) 10 FT. (SPAN) X 6 FT. X 118.5 FT. RCB AND (1) 6 FT. (SPAN) 
X 5 FT. X 122 FT. RCB. UNDER S.R.74 AND ASSOC. STORAGE AT THE RD 
1 STOR 0 

0.0 0.065 0.384 0.853 1.621 3.088 5.495 9.367 15.915 
0.0 103.9 215.9 459.4 759.8 1064.2 1297.2 1489.7 1660.8 

1830.8 1832.0 1834.0 1836.0 1838.0 1840.0 1842.0 1844.0 1846.0 
HEC-1 INPUT PAGE 8 

LINE ID. 

R121 ROUTE REACH 
R121: ROUTE S64 TO C0127 

C0127 
COMBINE R121 IWD R123 

R129 ROUTE m C H  
R129; ROUTE CO121 TO C0132 
3 STOR -1 

0.065 0.038 0.065 5600 0.0120 0.00 
0.0 10.0 50.0 56.0 97.0 111.0 116.5 123.5 
6.0 3.0 3.0 0.0 0.0 3.5 5.0 7.0 

132 BASIN 

C0132 
COMBINE S132 AND R129. THIS IS TRIBUTARY 'C' JUST U/S OF PADELFORD 
WASH 
2 

C0133 
COMBINE C0132 AND R149. THIS IS PADELFORD W R S W  D/S OF TRIB. 'C' CONFLUEN 

2 

R137 ROUTE P3ACH 
R137; ROUTE C0133 TO C0125 

10 BASIN 
1.291 
0.25 0.35 4.55 0.38 20 



143 148 144 290 475 
1236 1392 1737 1491 1071 
674 624 605 538 480 
304 295 236 231 189 
113 110 110 113 80 
7 0 0 0 0 0  

mc-1 INPUT 

183 173 162 157 146 
70 73 70 70 73 
0 0 0 0 0  

PAGE 9 

LINE ID.. 

Rll ROUTE RWLCH 
Rll; ROUTE 510 TO COl7 

2 STOR -1 
0.065 0.040 0.065 4600 0.0170 

16 BASIN 

C017 
COMBINE Rl1 AND S16 

2 

R19 ROUTE m C H  
R19; ROUTE C017 TO C025 

3 STOR -1 
0.065 0.040 0.065 6200 0.0190 
0.0 6.0 12.0 18.0 43.0 
7.0 5.0 3.0 0.0 0.0 

20 BASIN 

0.35 
178 
1836 
702 
295 
132 
0 
0 
0 

BASIN 

- -  .. 
420 

.- -. 
u 1 1 9 0 0 0 0 0 0 0 0 0  

421 ~ O O O O O O O O O O  
WEC-1 INPUT PAGE 10 

LINE ID.. 

C025 
COhdeINE S24, 520, AND R19 

3 

R27 ROUTE m C H  
R27; ROUTE C025 TO C031 

6 STOR -I 
0.065 0.037 0.065 11200 0.0160 0.00 
0.0 14.0 28.0 38.0 70.5 79.5 93.5 107.5 
7.5 5.5 3.5 0.0 0.0 4.0 6.0 8.0 

30 BASIN 
0.396 

KK C031 
I(M COMBINE 530 AND R27. THIS IS TRIBUTARY ' 8 '  AT S.R.74 
HC 2 

Kx OR31 
KM ROUTE C031 THRU 14) 10 FT. (SPAN) X 10 FT. X 102.5 FT. RCB'S UNDER 
KM S.R.74 AND ASSOC. STOPAGE AT RD. 
RS 1 STOR 0 

KK R113 ROUTE FXACB 
KM R113: ROUTE C031 TO C0115 
RS 1 STOR -1 
RC 0.065 0.040 0.065 3300 0.0150 0.00 
RX 0.0 7.0 14.0 19.0 53.0 59.0 65.0 71.0 
RY 9.0 7.0 5.0 0.0 0.0 4.0 8.0 12.0 

KK 32 BASIN 

466 U 1 3 3 3 3 4 3 0 0 0 0  
467 U 1 0 0 0 0 0 0 0 0 0 0  

HEC-1 INPUT PAGE 11 



LINE 

KK DR32 
KM ROUTE 532 THRU (1) 6 FT. X 5 FT X 110.5 FT. RCB UNDER S.R.74 AND 
IW ASSOC. STOPAGE AT RD. 
RS 1 STOR 0 

KK Rlll ROUTE REACH 
IQ( **  R111; ROUTE 532 TO C0115 

C0115 
COMBINE 532 AND R113 
2 

R117 ROUTE RWLCH 
***  Rll7; ROUTE C0115 TO COll9 
1 STOR -1 

0.065 0.040 0.065 1000 0.0150 
0.0 7.0 14.0 19.0 53.0 
9.0 7.0 5.0 0.0 0.0 

34 BASIN ..* SUBAREA 34. ALSO. TRIBUTARY 
1.125 
0.25 0.25 9.70 0.05 2 
83 86 83 83 86 
505 524 579 630 629 
762 645 594 538 514 
394 388 359 336 335 
226 202 202 198 191 
132 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  

'A' TO PADELFORD WASH AT S.R. 74. 

KK DR34 
XM ROUTE 534 TI(W (3) 10 IT. X 8 FT. X 70 IT. LONG RCB'S UNDER S.R.74. 
KM AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0,054 0,425 1.622 4.256 
SQ 0.0 52.1 412.9 877.9 1443.8 
SE 1872.9 1874.0 1876.0 1878.0 1880.0 

HEC-1 INPUT PAGE 12 

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

KK R107 ROUTE REACH 
IW "' 8107; ROUTE 534 TO C0105 
RS 1 STOR -1 

KK 38 BASIN 

DR38 
ROUTE S38 THRU (1) 6 FT. X 5 IT. X 127 IT. RCB UNDER S.R. 74 
AND ASSOC. STORAGE AT RD. 

1 STOR 0 

R103 ROUTE REACH 
"' R103: ROUTE 538 TO C0105 

C0105 
CCMBINE R103 AND R107 

2 

R109 ROUTE REACH 
"" R109; ROUTE C0105 TO COll9 

102 BASIN 
0.133 

UI 16 I1 10 10 11 9 4 5 4 4 
u 1 4 4 4 4 5 4 4 4 0 0  
~ O O O O O O O O O O  

EZC-1 INPUT PAGE 13 

LINE 

KK 112 BASIN 



COll9 
COMBINE S102, S112, R109, AND R117 
4 

R118 ROUTE REhCH 
*" R118; ROUTE C0119 TO C0125 

122 BASIN 
0.493 
0.25 0.32 7.60 0.10 2 

C0124 
COMBINE 5122 AND R118. THIS IS TRIB. 'C' JUST UPSTREAM OF PADELFORD 
WASH 
2 

C0125 
COMBINE C0124 AND R137. THIS IS PADELFORD m s n  m s ~  o o r n r s ~ w  OF 
TRIB. 'A' CONFLUENCE. 
2 

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  

HEC-1 INPUT 

0 
0 
0 
0 

PAGE 14 

LINE ID.. 

36 BASIN 
0.135 
0.25 0.25 9.70 0.05 0 

IM DR36 
KH ROUTE 536 THRU (1) 6 FT. (SPAN) X 7 FT. X 110 FT. LONG RCB UNDm 
KH S.R.74 AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.051 0.293 0.090 2.040 
SQ 0.0 43.0 133.0 246.0 373.0 
SE 1900.2 1902.0 1904.0 1906.0 1908.0 

KK RlOl ROUTE REACH 
KM "' RlOl; ROUTE 536 TO R101A 
KM +" 536 OCCURS AT ADOT STA.620+35 (6'X7' RCBI ON S.R.74 
KM +" END OF RlOl IS AT S. EDGE SEC.36.TSN.RZWAND BEGINNING 
KM *" OF RlOlA 

. . 
RS 12 STOR -1 
RC 0.065 0.042 0.065 8460 0.0130 0.00 
RX 0.0 8.0 15.0 17.0 28.0 30.0 38.0 68.0 

R101A ROUTE REACH 
"' RlOlA; ROUTE RlOl TO C0191 

M "' THIS ROUTE STEP COMPLETES ROUTING OF 536 TO C0191 

C0191 
CCMBINE S106, RlOlA, AND C0125 

3 

R193 ROUTE REACH 
"' R193: ROUTE COl9l TO C0185 

192 BASIN 
0.525 
0.25 0.37 5.20 0.27 9 
116 178 433 672 887 1047 1283 849 
545 457 379 305 272 244 196 149 
89 89 65 57 58 46 22 23 
22 23 23 22 0 0 0 0 

HEC-1 INPUT PAGE 15 

LINE ID. 

co195 
CCMBINE S192 AND R193 

2 

R197 ROUTE REhCH 
+** R197; ROUTE C0195 TO C0199 

KK 198 BASIN 
BA 0.416 
LG 0.25 0.35 3.92 0.53 12 



co199 
C W I N E  S198 AND R197 
2 

SPLIT3 
DIVERT AS 'MAIN3' THE FLOW TO PADELFORD WASH AND AS 'SPLIT3' THE 

TO SPLIT3. FLOW SPLIT IUSED ON A RATING CURVE OF ENERGY GUADE 
VERSUS DISCHARGE FROEd HEC-RAS MODEL ANALYSIS AT SEC. 32.443 OF 
SPLIT3 AND SEC. 3.584 OF WLIN PADELFORD WASH. 

WLIN3 

KK R301 ROUTE W C H  
XM *+' R301 ; ROUTE SPLIT3 TO C0215 

RY 4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

KK 216 BASIN 
IU 0.198 

UI 30 28 22 21 22 16 14 14 13 14 
U I 1 4 5 5 6 5 5 6 5 5 5  
U 1 6 0 0 0 0 0 0 0 0 0  

HEC-1 INPUT PAGE 16 

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

m o o o o o o o o o o  

LINE 

700 

KK C0215 
KM C-INE 5216 AND R301 WHITE WING RD. 
HC 2 

KK SPLT3 
KM DIVERT AS 'SPLT3, FLOW TO SPLIT3 WASH AND AS 'SPLIT4'FLOW TO SPLIT4 WASH 
KM FLOW SPLIT BASED ON RATING CURVE ANALYSIS BY HEC-FAS MODEL AT SEC. 30.71 
XM OF SPLIT3 WASH AND SEC. 30.841 OF SPLIT4 WASH. 
DT SPLIT4 
DI 0.0 448.0 780.0 1283.0 1892.0 2764.0 4240.0 5844.0 
DQ 0.0 0.0 51.0 131.0 212.0 380.0 663.0 931.0 

218 BASIN 
0.174 
0.25 0.35 4.10 0.49 0 
29 29 69 114 169 196 225 276 346 231 
191 165 154 143 124 111 98 80 72 69 
60 51 46 36 34 33 27 23 22 18 
14 15 14 14 8 5 6 6 5 6 
6 5 6 6 5 6 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  

C0219 
C W I N E  'SPLT3' FLOW AT CAP CANAL, 5218 AND R323 
2 

SPLIT4 
RETRIEVE 'SPLIT4' F W W  FRCM NEAR WHITE WING RD 

SPLIT4 

8321 ROUTE RERCH 
R321; ROUTE7SPLIT4' TO C0217 

0.35 4.00 0.51 0 
30 49 95 139 175 203 230 269 338 
205 176 173 148 141 130 114 105 90 
71 68 61 53 50 37 38 33 32 
23 22 22 15 14 14 15 14 9 
6 5 6 6 5 6 5 6 6  
0 0 0 0 0 0 0 0 0  

HEC-1 INPUT PAGE 17 

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

u 1 0 0 0 0 0 0 0 0 0 0  

KK C0217 
KM C-INE 5214 AND R321 AT CAE C m  FOR 'SPLIT4' WASH AT CAP CANAL. 
HC 2 

KK C0400 
XM C W I N E  'SPLIT3' AND 'SPLITI' WASHES AT CAP CANAL. 
HC 2 23 

KK DR400 
KM ROUTE C0400 THnU THE (1) CAP CANAL OVERCWTE STRUCTURE AND ASSOC. 
KM STORAGE TO WEST OF 163RD. AVE . 
KM OVERFLOW TO E M T  ACROSS THE 163- AVE. WAS MODELED, STARTING AT EL.1553 
KM IN THE FOLLOWING DIVERT ROUTINE. 
KM NO OYERPWW TO WEST NAS ASS- AT THIS TIIG3, ALTHOUGH POTENTIAL EXISTS 
KM AT EL. 1549.0 
RS 1 STOR 0 
SV 0.0 0.10 1.7 10.87 20.82 35.22 78.92 108.77 144.27 223.4 
SV 244.0 250.0 
SQ 0.0 51.1 130.6 227.5 276.7 314.4 373.1 399.0 623.5 2618.5 



IM DV400 
KM DIVERT AS"DV400" n o w  REM&INING ON WEST SIDE OF 163RD AYE. AND AS 
KM "DV501" . FLOW WEIRING TO EAST OVER 163RD AVE. 

IM SPLIT2 
KM DIVERT AS 'WLINZ' THE F W W  TO WLIN PADELFORD WASH AND AS 'SPLIT2' 
KM THE FIOW TO SPLIT2 WISH. 
KM THE FLOW SPLIT IS BASW ON A BATING CORVE ANALYSIS BY HEC-PAS MODEL 
KM OF ENERGY GRADE EL. VERSUS DISCHARGE AT MILIN SEC.3.300 AND 
KM SPLIT2 WASH SEC. 22.114 

LINE 

KK R318 ROUTE REACH 
XM "* R318; ROUTE SPLIT2 TO CO41O 
RS 15 STOR -1 

BASIN 

0.35 
22 
154 
126 
71 
35 
0 

IM C0410 
KM COMBINE R318 AND 5220 AS sphIT2 AT CAP CANAL 
HC 2 

IM MAIN2 
XM RETRIEVE 'MAIN2' PLOW 
DR MILIN2 

IM SPLITl 
KM DIVERT AS 'WLIN1' THE F W W  TO MAIN PADELFORD WASH AND AS 
KM THE n o w  TO SPLITI WASH. 
KM F W W  SPLIT BASED ON BATING CmWE ANRLYSIS BY MC-RAS MODEL OF ENERGY 
KM GRADE VERSUS DISCHAROE AT 5EC. 3.108 (MWX) AND SEC. 12.019 (SPLIT1). 
DT MAIN1 
DI 0.0 134.0 320.0 639.0 1031.0 1570.0 2329.0 3345.0 4905.0 6445.0 
DQ 0.0 0.0 55.0 113.0 571.0 300.0 516.0 826.0 1280.0 1695.0 

R316 ROUTE REACII 
'*' R316; ROUTE SPLIT1 TO C0208 

7 STOR -1 
0.065 0.037 0.065 4520 0.0110 0.00 
0.0 125.0 159.0 175.0 204.0 221.0 256.0 381.0 
5.3 3.0 2.0 0.0 0.0 2.0 3.0 5.3 

212 BASIN 

348 
87 
26 
6 
0 
0 

PAGE 19 

27 17 17 17 18 16 6 7 
7 7 6 7 7 6 7 7  
0 0 0 0 0 0 0 0  

HEC-1 INPUT 

LINE ID.. 

IM C0208 
KM COMBINE 5212 AND R316 
HC 2 

IM SPLTl 
XM DIVERT AS "SPLTI" FLOW CONTINUING ALONG SPLIT1 WASH AND DIVERT 
KM AS "MN1" FLQW WEIRING OVER BANK NEAR SPLIT1 SEC .11.523 AND RETURNING 
KM TO PADELFORD WASH "WLIN1" WASH AT C0207. 
KM THE SPLIT FLOW RELRSHIONSHIP IS BASED ON DISCEARGE VS. Q A'S SEC. 11.523, 
KM AND WEIR PLOW FRC% N0RI.P.L DEPTH RECTANGOWLR CBAMI. WITH BOTT. WIDTH 
KM OF 800 FT. N10.055. s=0.02 FT./IT. 

IM 210 BASIN 
BA 0.637 

C0209 
COMBINE 5210, AND 



HC 2 

KK SPLTl 
KM DIVERT AS "SPLT1" , FLOW TO SPLIT1 WASH AND AS "SPLITS" TO SPLITS 
KM WASH. W W  SPLITS WERE DERIVED BY DETAIL MC-RAS MODEL ANALYSIS 
IW TO DEVELOP m W  SPLIT BASED ON E.G. ELEV. VS O I S  XT SEC 11.093 

DT SPLITS 
DI 0.0 383.0 685.0 1100.0 1712.0 2853.0 4288.0 6240.0 
DQ 0.0 147.0 263.0 379.0 495.0 1000.0 1694.0 2548.0 

KK R211 ROUTE REACH 
KM ').* R211; ROUTE SPLTl TO C0430 
RS 9 STOR -1 
RC 0.065 0.037 0.065 6480 0.0100 0.00 
RX 0.0 81.0 162.0 184.5 204.5 227.0 308.0 389.0 
RY 4.8 3.0 2.0 0.0 0.0 2.0 3.0 4.8 

WC-1 INPUT 

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

KK 226 BASIN 

UI 251 292 330 238 191 170 168 151 139 
UI 123 112 110 95 85 76 69 67 64 
UI 55 47 43 35 36 32 30 30 25 
UI 22 21 20 14 13 13 14 14 13 
~ ~ O O O O O O O O  
~ O O O O O O O O O  
~ O O O O O O O O O  

KK C0430 
KM CCMBINE R211 AND S226 
HC 2 

KX 230 BASIN 
BA 0.364 
LG 0.25 0.37 5.30 0.26 12 

KK RZ31 ROUTE REAEH 
1Qd "' R231; ROUTE 5230 TO C0235 

KX 240 BASIN 
BA 0.842 

KK 232 BASIN 

UI 11 11 11 11 0 0 0 0 0 
u 1 0 0 0 0 0 0 0 0 0  

WC-1 INPUT 

0 
0 

PAGE 21 

LINE 

KK C0235 
XM CCMBINE S240, S230, AND -31 
HC 3 

KK R237 ROUTE REACH 
Wb '** -37; ROUTE C0235 TO C0247 

KK 244 BASIN 
BA 0.185 

KX C0247 
KM CadsINE 5244 AND R237 
HC 2 

KK 238 BASIN 

KX SPLITS 
HM RETRIEVE SPLIT5 FLOW 
DR SPLITS 

KK R251 
KM ROUTE SPLITS n o w  ~ N G  WASH TO CAP ULNRL TO ~0255 
RS 5 FLOW -1 
RC 0.065 0.037 0.065 5475.0 0.011 



KK C0255 
KM COMBINE R251AND S238 AT CAP CANAL AS CCB(BINED SPLIT5 WASH FLOW 
HC 2 

HEC-1 INPUT PAGE 22 

LINE 

KK MRINl 
KM RETRIEVE 'IdAINl'FLOW 
DR mIN1 

KK RZ03 ROUTE REACH 
IM ". RZ03; ROUTE MRIN1 TO R205 

KK MNl 
WM RETRIEVE 'hN1' FLOW FROM SPLIT1 WASH TO UAlNl WASH AT C0207 
DR Kd1 

KK C0207 
XM CCPIBINE Kdl AND R203 
HC 2 19.1 

IM R205 ROUTE REACH 
I(M '** R205: ROUTE C0207 TO C0420 NEAR CAP CANAL AS -Nl OF PADELFORD WAS 

KK 222 BASIN 
BA 0.515 

KK C0420 
XM COMBINE R203 AND 5222 FOR MRINl WASH AT CAP CANAL 
HC 2 

KK C0500 
KM C W I N E  C0255, C0247, C0430, C0420, AND C0410 
HC 5 23.0 

KK DV501 
I(M RETRIEVE "DV501" , THE WEIR OVERFLOW FROM C0400, EAST ACROSS 163RD AVE 
DR DV501 

HEC-1 INPUT PAGE 23 

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

KK C0501 
KM COMBINE C0500 AND DV50l AT CAP CANAL 
HC 2 23.0 

KK OR501 
Ihl ROUTE C050l THRU THE (5) SETS OF CAP CAN- OVERCWTE STRUCTURES 
WI AND THE ASSOC. STOPAGE EAST OF 163 RD AVE. 

KK DV3-6 
Wd DIVERT AS"DV3-6" THE FIIlW TO STRUCTURE I.D.'S 3-6 ALONG CAP CANAL 
lar AND AS "DV2" THE FLOW TO STRUCTUE I.D.#2.A.K.A.,STA.253+00. 
DT DV2 
DI 0.0 117.3 327.5 907.1 1738.6 2605.6 3180.2 3656.4 3873.5 4078.7 
DI 4459.8 
DQ 0.0 5.6 29.9 62.7 145.0 243.0 322.8 380.3 406.4 430.1 
DQ 474.5 

DV4-6 
DIVERT AS 8 p ~ ~ 4 - 6 n  TW n o w  TO STRUCTURE I.D.,~ 4-6 ALONG CAP c m  
AND AS "DV3" THE FLOW TO STRUC. I.D.#S,A.K.A. ,STA.272+35. 

DV3 
0.0 111.7 297.6 814.4 1593.6 2362.6 2857.4 3276.1 3467.1 3648.6 
0.0 25.0 83.6 282.6 558.8 850.8 1050.0 1209.7 1282.4 1351.3 

DV5-6 
DIVERT AS tr~v5-618 THE n o w  TO STRUCTURE I.D.'S 5-6 ALONG CAP CANAL 

%,.,A 
AND AS "DVI" THE FLOW TO STRUC. I.D.14, A.K.A., STA.279t00. 

UV6 
D I W T  AS '"DV5" THE FLOW TO STRUCTURE I.D.#5, A.K.A.,STA.298+00, AND 
AS "UV6" THE FLOW TO STRUCTURE I.D.16, A.K.A. , STA.315+00. 

DV5 

This Section is the new Hydrology U~bodel €or Bonita D m  Developed by WMS ............................................................................ 
KK m b  Route  each 
Xlb Routing flows from above CAP thzrugh Basin 2b 
RS 28 FLOW 0.0 0.0 
RC 0.01 0.055 0.07 13406. 0.0098 
RX 0.0 30.4 59.5 99.1 168.5 237.8 247.7 396.4 
RY 92 91 90.6 87.9 87 91 91.9 91.7 

HEC-1 INPUT 



LINE 

KK 5R Route Reach 
RS 6 FLOW 0.0 0.0 
RC 0.065 0.05 0.065 2930.75 0.009 0.0 

Rlbl Route Reash 
Routing flows from above ULP overchute DV3 through half of Basin lb 

13 FLOW 0.0 0.0 
0.08 0.05 0.08 10621 0.0094 
0.0 95 171 211 231 281 302 523 
86 86 86 81 79.5 86.9 86.5 85.6 

Rlb2 Route Reaoh 
Routing flora from above CAP overchute DV4 throuah half of Basin Ib 

somv 
Cnnbine Rlbl and Rlb2 at half of basrn 1~ 

2 
HEC-1 INPUT PAGE 25 

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

KK Rlb3 Route Reach 
m Routing combined flow from Rlbl and Rlb2 through lower half of Basin lb 
RS 7 F W W  0.0 0.0 

1127 I Z  

SCHEMATIC DIADRMI: OF STREAM NETWlPX 

(V) ROUTING (--->) DIVERSION OR PUMp FLOW 

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

180 

1 

INPUT 
LINE 

NO. 

9 







- - -. - -. > m1 
SPLTl 

....... . > SPLIT5 
SPLTl 



< - - - - - - - SPLITS 
SPLIT5 

v 

v 
Rlbl 













ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROQRAPH AT 

ROUTED TO 

ROUTED TO 

3 COMBINED AT 

HYDROGPAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRIPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGPAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRIPH AT 



2 COMBINED AT 

ROUTEC TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROQRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGWH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROORRPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGPAPH AT 

ROUTED TO 

ROUTED TO 

H Y D R O Q W H  AT 



ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROWED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 CCWBlNED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROQPAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROQRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROQWH AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 



2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRhPH AT 

ROUTED TO 

HYDROORAPH AT 
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Appendix 3. Land Use Attribute Table for Green-Ampt Parameter Estimation 



ID LanduseTypes Surface Impervious Area Vegetation on Ancedent 
Retention in Percent Cover in Moisture 
Loss (IA in Percent Condition 

inches) 

110 Rural Residential (c= 115 du per acre) 0.3 5 30 normal 

120 Estate Residential (115 du per acre to 1 du per acre) 0.3 5 30 normal 
Large Lot Residential - Single Family (1 du per acre to 2 du per 

130 acre) 0.3 15 50 normal 

140 Medium Lot Residential - Single Family (2-4 du per acre) 0.25 30 50 normal 

150 Small Lot Residential - Single Family (4-6 du per acre) 0.25 30 50 normal 

700 General Open Space (Open space where no detail available) 0.1 5 90 normal 

710 Active Open Space (Includes parks) 0.1 5 90 normal 

720 Golf courses 0.1 5 90 normal 

730 Passive Open Space (Includes mountain preserves and washes) 0.1 0 90 normal 

740 Water 0 0 0 wet 

750 Agriculture 0.5 0 85 normal 
Business Park (Includes enclosed industrial, office or retail in a 

81 0 planned envir 0.1 80 75 normal 

900,Vacant (Existing land use database only) 0.35, 0 25 dry 



Appendix 4. Workmaps from Padelford Wash Hydrology Study (A-N West Inc., 2002) 
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Appendix 5. CD: HEC-1 files and WMS 6.1 files 


