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INTRODUCTION AND MASTER TABLE OF CONTENTS 

INTRODUCTION 

A-N West was contracted by the Flood Control District of Maricopa County (FCDMC) to obtain 
detailed mapping, prepare hydrology and perform the hydraulic analysis for the 100-year storm 
floodplain delineation of Padelford Wash between State Route 74 and Central Arizona Canal. 

The data in support of this study has been compiled in four volumes of the Technical Data 
Notebook (T.D.N.) as summarized below. 

T.D.N. Volume 1 of 4 Base Technical Data Notebook with correspondence, Scope of Work, Survey 
Notes Draft F.I.S. Report. 

T.D.N. Volume 2 of 4 - Hydrology Report - Including watershed Maps, Hard and Digital Input 
Report - Including Hard and Digital Input/Output and Draft 200 scale work maps. 

T.D.N. Volume 3 of 4 - Hydraulic Analysis Results Report - Including HEC-RAS Model and 
Digital input/output and Draft 200 Scale Work Maps. 

T.D.N. Volume 4 of 4 - Field Reconnaissance with Photos of the structures and (N) Value 
Estimations, As-Built Plans etc. and Hydraulic Parameter Estimation Summary. 
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I .O INTRODUCTION 
The purpose of this report is to present the results of an existing condition hydrologic analysis 
of the 100-year storm runoff contributing to the Padelford Wash watershed at the S.R. 74 
highway arid CAP Canal. The resulting peak discharges will be used for a subsequent 
floodplain delineation analysis of Padelford Wash between S.R. 74 and the CAP Canal. 

2.0 STUDY AREA 
The general location of the study area is shown on Figure 1. The limits of detailed mapping 
for the floodplain delineation study are shown on Plate I. The Watershed and Soils Maps are 
shown on ~xhibits 1 and 2. 

The majority of the watershed is currently undeveloped natural desert. The only development 
involves twenty residential homes and lots exist ( I&  Ac.) southwest of 1 6 3 ~ ~  Avenue and 
Dove Valley Road. 

The general watershed slbpes north to south from a high elevation of 2,900 to a low elevation 
of 1,540 over a distance of approximately 9.5 miles, resulting in a 2.7 percent average slope 
(143 ft. / mile). 

The State Route 74 (S.R. 74) highway crosses the watershed in an east-west direction. This 
highway was built in 1971. There are approximately 20 culvert structures of 36-inch dia. or 
larger ranging up in size to a (4) barrel 10' x 10' reinforced concrete box (RCB) structure. 

The Central Arizona Canal (CAP) has 6 sets of overchute structures that convey flow across 
the Canal as summarized below. These pipes are a smooth flow cement lined steel pipe with 
headwalls (no trash racks). 

3.0 PREVIOUS STUDIES 
The Wittman Area Drainage Master Study (Reference 6) in 1989 analyzed 100-year peak 

TABLE I 
CAP OVERCHUTE SUMMARY 

runoff to the CAP Canal atpadelford wash. I t  also identified approximate 100-~ear pending 
limits upstream of the CAP and approximate floodplains for the washes 
downstream of the CAP which were incorporated into FEMA FIRM mapping (Reference 7). e 

CAP Design 100yr - 
6 hour Outflow (cfs) 

435 
435 

1,305 
435 
435 

1,305 
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Size 

I - 72" Dia. 
1 - 72" Dia. 
3 - 72" Dia. 
I - 72" Dia. 
1 - 72" Dia. 
3 - 72" Dia. 

Exhibit I I.D. 
No. 
1 
2 
3 
4 
5 
6 

A-N West, Inc 
Job NO. 7 1 58-07 

CAP Sta. 

240+00 
253+00 
272+35 
279+00 
298+70 
31 5+00 





The Wittman ADMS computed peak discharges for the 2, 5, 10, 50 and 100 year - 24 hour 

@ 
duration storm events. The HEC-1 computer model was used for this analysis. 

The Wittman ADMS identified a total drainage area of 23.06 square miles at the CAP Canal 
between 163'~ Avenue and the berm approximately 1.5 miles east of 163" Avenue. 

The Wittman ADMS report computed a combined total peak IOO-year - 24-hour storm inflow 
to the (5) sets of overchutes east of 1 6 3 ~ ~  Avenue of 5,389 cfs. A peak ponded water 
elevation of 1,545.90 was computed relative to the Top of CAP Berm El. of 1,554.00. A 
combined outflow of 2,200 cfs was computed. 

The CAP Canal overchute Hydrology Summary (Ref. 5) shows fourteen (14) sets of 
overchutes receiving a 100-year - 6-hpur discharge of 12,150 cfs with a drainage area of 
79.5 square miles. The six (6) sets of overchutes in this study are part of these and located 
at the east edge of these fourteen (14) sets of structures. 

4.0 HYDROLOGY METHODOLOGY 
4.1 General 
The Flood Control District's Hydrologic Design Manual for Maricopa County, dated 
September, 1990 with January, 1995 revisions, was used as the basis for the hydrologic 
analysis (Reference 1). The HEC-1 computer model (Reference 2) was used for computing 
the peak discharges. The FCDMC Drainage Design Management System for Windows 
(Reference 8) was used to compute weighted average soil and land use parameters and data 

@ 
input parameters to the HEC-1 program. 

The USGS Quadrangle Maps (Reference 3) were used for the base mapping for the analysis 
(see Exhibit 1). The Project Detail Mapping (Ref. 12) was used to compute storage volumes, 
estimate routing reach parameters and verify subarea boundaries. 

4.2 Desiqn Storm-Rainfall Depth, Distribution and Aerial Reduction 
Both a local 100-year - 6-hour storm using FCD manual and a general 100-year - 24-hour 
duration storm were considered for this study. The Soil Conservation Services (SCS) Type II 
rainfall distribution was used for the 24-hour duration storm as developed from the Fn.CDMC 
Hydrologic Design Manual Drainage Design Management System (Reference 8). The 100- 
year - 6 and 24-hour storm precipitation values computed from the FCDMC Design Manual 
(Reference I )  were 3.36 and 4.18 inches respectively (see Appendix A). The rainfall 
distributions were generated by the Drainage Design Management System (Reference 8). 

The JD record was used with the 100-year - 6 hour and 24-hour storms to vary the aerial 
reduction factor to obtain consistent depthlarea relationship for smaller drainage areas as 
well as the total watershed. For this JD record option, the total 100-year - 24-hour 
precipitation value of 4.18 inches was modeled for a drainage area of 0.004 sq. mile. Using 
Table 2.1a of the FCDMC manual, precipitation values were reduced to 4.155, 4.055, 3.93, 
3.80 and 3.76 inches for evaluation of drainage areas of 1.5, 10, 20, and 30 square miles, 
respectively. 
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Likewise, the 100-year 6 hour precipitation values of 3.316, 3.226, 3.158, 3.058 and 2.099 

@ 
were used for drainage areas of 1, 5, 10, 29 and 30 square miles as obtained from Table 2.2 
of the FCDMC manual. 

4.3 Drainage Subareas 
Forty-six (46) subareas were identified within the study watershed as shown on Exhibit 1. 
These subbasins were identified using several criteria; a.) Drainage areas to concentration 
points at significant washes, b.) drainage areas to culvert structures along S.R. 74, c.) 
drainage areas of roughly equal size. 

4.4 Land Use 
A digital file of land use was obtained from the FCDMC's Hydrologic or Geographic - - 
lnformation System (HIS I GIs) files to use as a basis for land use in the hydrologic analysis. 

As discussed earlier, -Jery little development has occurred in the watershed to date. The only 
development involves approximately 20 single family residential lots ( I *  acre) southwest of 
Dove Valley Road and 163" Avenue. 

No adjustment to the la and RTlMP values was considered for land development, since this 
development did not alter drainage patterns or add significant impervious surfaces to the 
subareas 

4.5 Soils, Vegetative Cover and RTlMP Values 
The Green and Ampt Method was used to estimate rainfall losses due to soil infiltration and 
initial retention or loss (IA). 

A digital file of soils classifications was obtained from the FCDMC's HIS files to use as a 
basis for determining the soil infiltration parameters for each subarea. The soils map I.D. 
Number correlates to a textural soils classification in the FCDMC manual and the Drainage 
Design Management System for Windows (DDMS for Windows) Computer Program 
(Reference 8). 

The soil's ID. numbers and classifications are from the Soil Conservation Service (SCS) Soils 
Survey for the Aguila / Carefree (Reference 9). 

The FCDMC Drainage Design Management System for Windows (DDMS for Windows) 
Computer Program (Reference 8) sub-basin preparation subroutine was used to compute 
Green and Ampt Loss Parameters. The (la), Surface Retention Loss, Vegetative Cover 
Percent, and RTlMP values were generally derived from the FCDMC manual (Reference 1) 
Tables 4.1 and 4.2a. 

Vegetative cover was assessed in the field at several locations by pulling a 100-foot tape 
across what was considered representative vegetation. This assessment suggested 
vegetative cover densities of approximately 50 percent, assuming full crown widths of desert 

a shrubs. After discussion with FCDMC staff, a 35 percent cover density was proposed by A-N 
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West and concurred with by FCDMC staff as a more reasonable value consistent with other 
study's values submitted to the FCD. 

Soil Moisture was assumed as dry for all subareas, for estimating the Green and Ampt Loss 
Rate Parameter, DTHETA, soil moisture deficit, based on desert conditions from Table 4.2 of 
the FCD manual. 

Sail Moisture was used to adjust the DTHETA values in the DDMSW program (Reference 8). 
The vegetative cover percent was used to adjust the XKSAT value in the DDMSW program 
(Reference 8). 

Several Soil Survey Classification Units, Nos. 31,63, 108 and 109 within the srudy watershed 
have a 30, 25, 35 and 35 percent, respectively, rock outcrop associated with them. The 
default directly connected imperviousness value (RTIMP) in the DDMSW program is this 
percentage rock outcrop value. Initially, A-N West proposed to FCDMC staff, a reduction of 
this rock outcr~p percentage to 50 percent for use as the RTIMP value in the HEC-I 
modeling. This proposed reduction of the rock outcrop percentage and RTIMP values was 
based on FCDMC manual modeling notes suggesting not all rock outcrop percentage may be 
directly connected, if separated from the outlet by pervious soils. 

This is a somewhat subjective assessment. Based on further discussions FCDMC staff, A-N 
West has proposed use of 60 percent of the full rock outcrop percentage was modeled as the 
RTIMP value, or directly connected. Impervious percentage for the hydrologic analysis. 

e 
4.6 Unit Hydrograph Method 
The S-Graph method of generating unit hydrographs was used for this site, based on input 
from FCDMC staff. 

The Phoenix Mountain S-Graph was used to generate unit hydrograph values from the 
DDMSW model. A Kn-0.04 value was chosen for use in generating lag times for the S-Graph 
method. 

A camputational time ordinate of 2 minutes was used for the 6 and 24-hour duration storm 
events. The version 4.1 HEC-1 model (Ref. 2) is capable of modeling 2000 time ordinates or 
a 66.7-hour storm hydrograph with this time ordinate which will adequately model these 
storms. 

4.7 Channel Routing 
The normal depth channel routing option of the HEC-1 model was used to route flows along 
washes. This method includes inputting an eight-point representative channel cross-section 
using the RX, and RY records of HEC-1. Also, input on the RC record are left overbank, 
channel and right overbank Manning's "nn values and channel reach length in feet and slope 
in ftlft. Also, included in the channel routing parameters is the NSTPS record value, which is 
the integer number of routing steps to route flow along the reach length. Initially, the NSTPS 
value was computed by dividing the reach length by an estimated average travel velocity, 
which in turn, was divided by the 2 minute time ordinate times 60. 
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After the initial HEC-1 model was run, a second check of the NSTPS value was made by 
dividing the difference in peak times from start to end of the routing reach by the respective 2 
minute time ordinate times 60. The resultant integer value was used to update the earlier 
estimate of NSTPS and again checked by this time difference method. The following Table 2 
summarizes the NSTPS values for each channel routing reach. The initial NSTPS 
calculations and input parameters are contained in Appendix F (Ref.1 I). 
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TABLE 2 

NSTPS VALUES FOR NORMAL DEPTH CHANNEL ROUTING 
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Channel Transmission Losses 
A-N West made a site visit to review potential channel transmission or infiltration losses. The 
main wash was traversed continuously by vehicle from the 163'~ Avenue / Dove Valley Road 
intersection to approx. the north edge of section 23, T 6N, R 2W 

Four tests of the streambed material porosity were made along this (5) mile distance. Using 
a (4) gallon bucket, the bucket was filled level with streambed material. A measured quantity 
of water was then added to fill the bucket to the rim. At each of the (4) tests, approximately 
1.1 gallons of water was added. This would indicate approximately 28% porosity streambed 
material. 

Over this (5) mile traveled main wash reach, bedrock outcroppings were observed south of 
S.R. 74 and in scattered locations upstream of S.R. 74 as well as quite continuously 
upstream of the north end of Section 23. 

Evidence cf caliche, or a natural cemented soil was also observed on some stream banks, 
notably at approx. %, 2 and 2 % miles upstream of Dove Valley Road. 

These rock and caliche formations minimize the potential for transmissions losses in the flood 
hydrograph routing as the permeable bed material is obviously reduced in these areas. 

The area with the most potential for transmission losses was approximately a 2-mile reach 
north of Dove Valley Road. Using this 2 mile reach and an average width of sand, gravel 
channel of 80-feet width and depth of 2-foot with the 28% porosity rate yields the following 
potential transmission loss volume: 2 x 5,280 ft. x 80 ft. x 2 ft. x 0.28 = 473,088 cubic feet or 
10.9 ac. ft. 

The 100-year - 24-hour storm volume in the main Padelford Wash, approximately % mile 
north of Dove Valley Road is estimated as 1,500 acre-feet. The estimated transmission loss 
of 10.9 ac-ft would be less than 1 percent of this storm volume. It is not anticipated that 
transmission losses will be a significant impact to peak flows and was therefore not modeled. 

4.8 Detention Basin Routing 
CAP Canal 
The reservoir routing option of HEC-1 model was used to route flows through the detention 
area upstream of the CAP Canal. This method involved inputting the storage and discharge 
versus elevation parameters for basins on SV, SQ and SE records. Basin storage capacity 
(in Acre-Feet) was entered on SV records, Basin discharges (in CFS) on SQ records and 
Elevation (feet) data on SE records. The storage routing calculations for the CAP Canal are 
induded in Appendix B (Ref. 11). The storage routing was computed for two areas; East of 
the 163'Ave as HEC-1 I.D. DR 500 and west of the CAP Canal as HEC-1 I.D. DR 400. 

The majority of split flows, "Split I", "Split 2", "Split 5" and main Padelford Wash were initially 
considered to contribute to the CAP Canal east of 163" Ave. and the split flows 'Split 3" and 
Split 4" were considered to contribute to the CAP Canal west of 1 6 3 ~  Avenue. 
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As discussed in the split flow section, the split flows were analyzed in some detail to attempt 
to define the amount of flow contributing to each reservoir routing area along the CAP Canal. 

S.R. 74 
The following Table 3 provides a summary of culverts along S.R. 74 that reservoir routing by 
HEC-1 model was performed. Appendix #E (Ref. 11) contains the HEC-1 discharge and 
volume calculations for input to the model. 

Table 3 includes the 100-year - 24- hour storm inflow and oufflow discharges and ponded 
water surface elevation (WSEL) as well as the water surface elevation coinciding with 
breakout of flow along or over S.R. 74. As shown by Table 3, the S.R. 74 culverts adequately 
pass these 100-year flows. The attenuation of flows is minimal as a result of the large culvert 
capacity and relatively little upstream storage. 

TABLE 3 

SUMMARY OF S.R. 74 CULVERTS OVER 42" + DIA. MODELED FOR DETENTION 

Notes: 1) Culverts I.D. H and I combined Routing 
2) Culverts I.D. K and L combined Routing 
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4.9 Split Flows 
The main Padelford Wash was noted to have several flow splits, initiating approximately 
34004. mile north of the Dove Valley Road alignment. 

In addition to the main Padleford Wash identified as "Main I",  "Main 2" and "Main 3" at each 
HEC-1 model flow split, the three (3) flow splits north of Dove Valley Road were identified as 
"Split I",  "Split 2" and "Split 3". 

Another flow split identified as "Split 4" and "Splt 3" occurs at the "Split 3" intersection with 
White Wing Road. 

Another flow split identified as "Splt 1" and "MN 1" occurs on the "split 1" wash, between the 
Dove Valley Road and Quail Run Road alignment, wherein Weir breakout over a ridge leaves 
"split I "  wash and returns to main Padelford Wash. 

Another flow split identified as "split In and "split 5" occurs on "split I" wash near the Quail 
Run Road alignment, wherein flow splits from "split 1" wash into "split 5" wash. 

These flow splits were modeled in the HEC-I model as follows; 

These six flow splits are shown on Exhibit 1. 

These five splits "Split 3" vs.. "Main 3 ,  "Split 3" vs. "Split 4 ,  "Split 2" vs. "Main 211, "Split 1" vs. 
Main In, and "Split 1" vs. "Split 5", involve washes in the field wherein the sand bed bottoms 
split off in two directions with flare angles of 30' or less and the wash inverts are 
approximately equal. 

For these flow splits the detailed mapping was used with digitally coded cross-sections input 
to the HEC-RAS hydraulic model to create rating curves of discharge versus energy grade 
elevations a cross-sections chosen as representatives of the flow split. These cross-sections 
are part of the later HEC-RAS floodplain hydraulic model. The discharge relationship from 
this rating curve was input to the HEC-1 model to determine the flow split later used in the 
detailed HEC-RAS floodplain model. 

The Appendix B contains the Split Flow Summary and excerpts from the HEC-RAS model 
involving the summary table and a rating curve plot of energy grade versus discharge. 

This sixth split flow; "Splt In vs "MN In, involved what was considered more of a side weir 
overflow of a ridge along "split 1" wash near Section 11.523, wherein the overflow exited "split 
1" wash and entered the "main Padelford Washn. For this analysis the HEC-RAS model of 
Section 11.523 was used to generate a rating curve of water surface elevation versus 
discharge, which was identified as "Splt 1". The weir overflow, which was identified as "MN 
1" was estimated by review of the topographic mapping and water surface profile along "split 
1" wash, by estimating an 800 fi long weir at invert 1624.4, or 3.8 ft above the Section 11.523 
invert. The 800 ft wide weir flow discharge was estimated to be based on a shallow overland 
normal depth flow with a Manning's N value of 0.055 and a longitudinal slope of 0.02 Wft. 
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The discharge relationship summary at matching water surface elevations is shown in 
Appendix B, and was input to the hydrology HEC-1 model to determine the discharge used in 
the HEC-RAS floodplain analysis. 

SPLIT FLOW AT CAP 
Exhibit 1 shows several flow splits along the CAP Canal. 

DV 400 AND DV501 
The ponding along the upstream side of the CAP Canal was modeled as two separate 
ponding areas in the HEC-1 model. The area west of the 1 6 3 ~ ~  Avenue was estimated to 
receive flow from the upstream "split 3 and "split 4" washes. 

It was conservatively assumed that no water would split to the west. This was because an 
entirely different watershed also contributed to ponding in this area and it was not easily 
estimated what influence the other watershed would have on the amount of flow which could 
flow west. 

Flow to the east across 163'~ Avenue was estimated. This was shown in the 
Reconnaissance Report (Ref. I I ) ,  Appendix B, p. B-27 as part of the discharge versus 
volume reservoir routing data at HEC-1 I.D. C0400 and DR400. A normal depth rating curve 
analysis was made on pages B-28 - 8-32. The ponded water surface in the reservoir was 
used to estimate weir flow east across 163'~ Avenue to this ponded area. 

The flow to each of the six CAP overchute structures shown on Exhibit 1 was further modeled 
in the HEC-1 data. The data for spliting flow to each structure is also in the Reconnaissance 
Report, Appendix B. 

Page 10 
Section 4.0 Hydrology Report for Padelford Wash F~ax i~ ta in  
Delineation Study FCD No. 99-12 

A-N West, Inc 
Job NO. 7 1 58-07 



TABLE 4 • SUMMARY OF PEAK DISCHARGES 

DRAINAGE 11 1 AREA 1 DESCRIPTION 
1UU - YtAK I 6 HOUR 

- 
24 HOUR * '  11 

/ DISCHARGE DISCHARGE 11 
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Continued: 

i TABLE 4 

SUMMARY OF PEAK DISCHARGES 

DESCRIPTION 

NOTE: 1 .) Split Flows Based on Detailed 
Hydraulic Analysis. 

(2.) NO Flow Split to west assumed, but likely. 

4.10 Ponding Elevations Relative to  CAP Canal Berm. 

As noted in the reconnaissance Report (Ref. 11) Appendix A, p. A-35, A-37, and A-39, the 
field survey on FIS mapping datum (NGVD 29) tied into two Brass Caps and six overchute 
inverts from the original CAP DesignlAs-Built Plans. Per this study's survey results, the 
equation to transfer designlas-built plans to 29, NGVD is to add 0.6 feet to the CAP Plans. 
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The two CAP Brass Caps also were used by the Wittman ADMS (Ref. 6) as ERM Nos. 72 
and 73. As such the Wittman ADMS Study was on the same elevation datum as the CAP 
Canal Design. 

The CAP design top of protective berm elevation along this study limits was 1556.0 (Design) 
or 1556.6 (Current Study 29 NGVD). 

Furthermore, as shown on Reconnaissance Report (Ref. 11, p. A-35) an overflow elevation at 
the east end of the CAP Canal Berm of 1554.0 (Design) or 1554.6 (Current Study 29 NGVD) 
allowed overflow easterly. 

The study's 100-year, 24-hour peak ponded elevation at the upstream face of the canal was 
1556.2, west of 1 6 3 ~ ~  Avenue and 1550.0 east of 1 6 3 ~  Avenue. As noted earlier, for the 
ponded area west of 163" Avenue, flow could proceed westerly beginning at elevation 1549 
+, but was not modeled as a conservative assumption, since additional watershed, beyond - 
this study's scope contributes to ponding to the west. 

It would be reasonable to expect some flow to spread west, which would reduce the peak 
ponded elevation of 1556.2 and provide a better freeboard. 

To the east of 163' Avenue, the peak ponded elevation of 1550.0 is 6.5 feet below top of 
berm and 4.5 it below the overflow elevation. 

Again, these peak ponded elevations are influenced by the split flows upstream. 

4.1 1 Discussion Of Results And Comparison To Other Studies. 

Appendix C and D contain a hard copy printout of the HEC-1 inputloutput for the 100-year - 
6-hour storm and 100-year - 24-hour storms, respectively. Also included is a digital copy of 
the DDMSW backup and HEC-1 model results. 

Table 4 summarizes the peak 100-year - 6 and 24-hour peak discharges at significant 
locations along the proposed study washes. In addition to peak discharges, the peak 
discharge (cfs) divided by drainage area (square mile) are shown as (csm) values for 
comparison. 

As discussed in Section 2.0, Study Area, the Wittman ADMS (Ref. 6) study computed a peak 
100-year - 24-hour storm discharge of 5389 cfs (HEC-I #C53) at the CAP Canal for a 
drainage area of 23.06 sq. miles or 233 csm. This peak discharge is approximately 33 
percent by "CSM" value of the peak 100-year - 24-hour discharge of 13671 cfs computed at 
the main Padelford Wash HEC-1 #C0199 (See Table 4). 

The split flows make a discharge versus drainage area comparison difficult. However, the 
C0500 and C0400 peak 100-year - 24-hour discharges of 8461 cfs and 4405 cfs, 
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respectively, can be combined for a total of 12,866 cfs and a total drainage area of 23.523 sq. 
mi. or 547 csm. This 100-year - 24-hour peak, 547csm value from this study is 2.3 times that 
of the Wittman ADMS study. 

Several of this study's 100-year - 24-hour peak discharge andfor csm values and the 
Wittman study peak discharge were plotted on an envelope curve of peak 100-year 
discharges, Figure 10-1 from the ADOT manual (Ref. 13). The three (3) most applicable 
curves from Figure 10-1 (See Appendix A) are C, G and H which are more specific to 
Arizona. 

These same peak discharges were plotted on Figure 10-4 from the ADOT manual (Ref. 13), 
(See Appendix A), a 100-Year Peak Discharge Log-Pierson (LP3) Analysis of Arizona 
Steamgage Records vs.. Drainage Area. 

These same peak csm values were also plotted on a Maricopa County envelope graph (See 
Appendix A), prepared by the Arizona Department of Water Resources (ADWR) of 100-year 
peak discharges from Flood Insurance Studies vs.. Drainage Area. 

Referring to these three-(3) plots in general, the smaller drainage area (less 3 sq. mi.) 
discharges appeared somewhat low, while the larger drainage area discharges plotted close 
to 100-year envelope curves. 

The Wittman ADMS study peak 100-year - 24-hour storm discharge appears low relative to 
these enveloping curves. In reviewing the Wittman ADMS study HEC-1 model, it was noted 
that this model used SCS curve numbers for estimating rainfall losses and no directly 
connected impervious value (RTIMP) was applied. This would probably be a significant 
reason for the lower discharges. 

In summary, given the reasonable correlation of the study's 100-year - 24 hour discharges to 
the enveloping curves, it is recommended that these values be utilized in the subsequent 
hydraulic analysis. 

Page 14 
Section 4.0 Hydrology Report for Padelford Wash Floodplain 
Delineation Study FCD No. 99- 12 

A-N West, h c  
Job NO. 71 58-07 



e 5.0 References 

1. Hydrologic Design Manual for Maricopa County, Arizona, Dated: September 1990, with 
Revisions, Dated: January 1995. 

2. HEC-1 Flood Hydrograph Package Computer Model Version 4.1, June 1998, U.S. Corps of 
Engineers, Hydrologic Engineering Center, Davis California 85616-4617. 

3. U.S.G.S. 7.5 minute services Quadrangle Mapping, Garfias Mountain (1964, Hieroglyphic Mts., 
S.W., Arizona. (1965, Photo Rev. 1981) and Baldy Mtn. (1964, Photo Rev. 1981). 

4. ADOT State Route 74 (S.R. 74) Highway As-Built Plan, As-Built Date lOIi'l71, Project No. S- 
434-503. 

5. Central Arizona Project, Bureau of Reclamation Granite Reef Aqueduct, Reach 9 Drainage 
Cross-Structures Location Mapping and Flood Routing and Unit Hydrograph Summary, dated 
September 1975. 

6. Wittman Area Drainage Master Study (ADMS) Part A Hydrology and Hydraulics and Part B 
Stormwater Management Plans, Reports By WLB Group, March 10, 1989 for Flood Control 
District of Maricopa County (FCDMC). 

7. Flood Insurance Rate Map (FIRM) Panels 710 and 720 of 4350, Map Revised September 4, 
1991, FEMA. 

8. Drainage Design Management System for Windows (DDMSW) Computer Program by FCDMC, 
Version 1.5. 

9. Soil Survey for AguilalCarefree Area Part of Maricopa and Pinal Countries, Arizona by USDA, 
Soil Conservation Service (SCS). Date: 1978. 

10. Digital Aerial Photo of Study Watershed from FCDMC HIS Database at Scale of 1 " = 2,000'k. 

11. "Field Reconnaissance and Hydraulic Parameter Estimation Summaryn, (Technical Date 
Notebook section 4.4) For Padleford Wash Floodplain Delineation Study, FCDMC No. 99-12 by 
A-N West, Inc., Dated 911 1100, A-N West No. 7158-07. 

12. Project Detailed 2 and 10 foot Contour Interval 200 scale Mapping Flown 10128199 and 2120199 
by Cooper Aerial Surveys Company, Phoenix, AZ, with Ground Control by Aztec Engineering, 
Inc., Phoenix, AZ for A-N West, Inc. 

13. ADOT "Highway Drainage Design Manual, Hydrology, No. FHWA-AZ93-281, March 1993. 

14. HEC-RAS, RIVER ANALYSIS SYSTEM COMPUTER MODEL, VERSION 2.2, SEPT. 1998, U.S. 
ARMY CORPS OF ENGINEERS, HYDROLOGIC ENGINEERING CENTER, 609 Second Street, 
Suite Dl Davis, California 95616-4687. 

Page 15 
Section 4.0 Hydrology Report for Padelford Wash Floodplain 
Delineation Study FCD No. 99- 12 

A-N West, Inc 
Job NO. 71 58-07 





Hydruloglc Deslgn Manual 
for Marlcopa County 
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Figure 214 
Precipitation Depth versus Return Period for Partial-Duration Serles 
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Rainfall 

Table 2.1 a 
Depth-Area Reduction Factors for 24-Hour Duration Rainfall 

Area I Ratio to  
Square Miles Point Rainfall 

0 i 1 
10 I 0.94 
20 I 0.9 1 
30 1 0.90 
40 

I 

I 0.88 
50 I 

1 0.87 
60 I 0.86 
70 1 0.856 
80 I 0.855 
90 I 0.846 
100 1 0.842 
110 I 0.838 
120 I 0.834 
130 I 0.833 
140 I 0.829 
150 I 0.825 
200 I 0.81 7 
300 i 0.80 
400 1 0.79 
500 1 0.78 

b 



Depth-Area Relation 

Table 2.2 
Depth-Area Reduction Factors 

for 6-Hour Duration Rainfall 

Use the depth-area reduction values from Figure 2.14 or Table 2.2 to correct the 
6-hour point rainfall depth from the isopluvial maps (Figures 2.2 through 2.7) for 
all flood studies in which the 6-hour local storm is the design rainfall criteria (see 
Table 2.1). 

Ifthe flood study is for the design of a retentioddetention facility for a small drainage . .? 

area and the design rainfall criteria is the 100-year, 2-hour storm, then the point 
rainfall depths from Figure 2.1 are not to be reduced for area. This is because local 
retentionldetention basins will be provided only for very small drainage areas and 
the point rainfall from Figure 2.1 is representative of the equivalent uniform depth 
of rainfall over the entire contributing area. 

If a general storm is the accepted design rainfall criteria (as opposed to the 6-hour 
local storm as defined in this manual), then the appropriate depth-area reduction 
curve will need to be defined to correspond with the rainfall duration and the 
temporal distribution of the general storm. Usually the general storm for use in 
hlaicopa County is the SCS Type II24-hour design rainfall. Areal reductions for 
point rainfall for this 24-hour storm should be performed using Table 2. la. The data 
for Table 2. l a  have been taken from Figure 15 of the NWS HYDRO-40 (Zehr and 
Myers, 1984). For other general storms, the depth-area reduction and temporal 
distribution will need to be performed on a case-by-case basis depending on the 
purpose of the study, location of the watershed, and other meteorological and 
hydrological factors. 

2.3.1 Procedure for Depth-Area Adjustment 
The following procedure is to be used with the 6-hour local s tom rainfall depths 
(Figures 2.2 through 2.7): 

1. Determine the size of the drainage area. ..- 

2-20 
R--/4 * 
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FIGURE 10-1 

PEAK DISCHARGE RELATIONS AND ENVELOPE CURVES 

0.4 I ?. ' 10 @ 50 
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rraiwumobserved(lo3ddiscLlam (Curves4 8. D. EF. IardJ).one isarM). 
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d&ages fx Arizona are C, G, a-d H. 

c - A 10-year peak discflarps reldion developed for krzonz f m  an analysis 

by V&i& (1 980). 

G - A 133-yea. peak discha-ge r eson  for Southevtern krirona develovd by 

E m n e r  (19E4). 

H - A lOOyear peak dts&a!qe envelope wnro for SouIhwWrn Arizona 

6ev8bped by Bcughmn & .  others (1987). 

A-16 
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FIGURE 10-4 

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 Q100) AND 
MAXIMUM RECORDED DISCHARGE (QM RECORD) VS. DRAINAGE AREA 
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FLOW SPLIT SUMMARY 
FOR USE IN HEC-1 ANALYSIS 

MAIN, SECTION 3.584 AND SPLIT 3, SECTION 32.443 
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SPLIT3-PADELFORD WASH SPLIT3-PADELFORD WASH 1/3/2001 
S EC 32.443 

Q Total (cfs) 



Padelford Wash Padelford Wash 1/2/2001 
SEC 3.584 

Q Total (cfs) 



HEC-RAS Plan: SPLIT3A River: PADELFORD WASH Reach: SPLIT 3 

i 1679.85 1679.33 1680.15 0.008968~ 
... ------- L.-- . . .. . .  . - -. 

6.03+ 314.15 134 57 0.72, 

6.43 371.56 ; 
- -  L -- - - ~  - - 

192.26 0.72 

1680.1 7 1681 . I 9  0.00791 3 6.77 i 428.61 I 202.29 0.72i 
--- -C +--~. . . - .~ -,... .. . .- .- 

; 1680.26 1 1681.53 0.007060 ~ 6.87 i 499.63 1 21 4.41 1 0.69 1 





FLOW SPLIT SUMMARY 
FOR USE IN HEC-1 ANALYSIS 

SPLT 3, SECTION 30.717 AND SPLIT 4, SECTION 30.841 

Section 3.0 Hydrology Report for Padelford Wash Floodplain 
Delineation Study FCD No. 99- 12 

A-N West, Inc 
Job NO. 7 158-07 

TOTAL Q (CFS) 

0 
448 
780 
1283 
1892 
2764 
4240 

I 1584.9 I 491 3 I 93 1 I 5844 I 

SPLIT 4 Q SEC. 
30.841 (CFS) 

0 
0 
5 1 
131 
212 
380 
663 

E.G.ELEV. 

1581.29 
1582.0 
1582.5 
1583.0 
1583.5 
1584.0 
1584.5 

SPLT 3 Q SEC. 
30.717 (CFS) 

0 
448 
729 
1152 
1680 
2384 
3577 







HEC-RAS Plan: SPLlT3A River: PADELFORD WASH Reach: SPLIT 3 (Continued) 





FLOW SPLIT SUMMARY 
FOR USE IN HEC-1 ANALYSIS 

MAIN, SECTION 3.300 AND SPLIT 2, SECTION 22.114 

E.G.ELEV. SPLIT 2 Q SEC. MAIN 2 Q SEC. TOTAL Q (CFS) 
12.1 14 (CFS) 3.300 (CFS) 

1661 .O 0 0 0 
1662.5 0 261 26 1 
1663.0 32 348 380 
1663.5 98 570 668 
1 664.0 165 850 1015 
1664.5 23 1 1233 1464 
1 665.0 390 1718 2108 
1665.5 63 1 2253 2884 
1666.0 964 2825 3789 
1666.5 1353 3450 4803 
1 167.0 1796 41 30 5926 
1667.5 2271 4887 71 58 
1668.0 2793 5572 8365 
1668.5 3352 6028 9380 
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HEC-RAS Plan: Split 2 of P River: PADELFORD WASH Reach: SPLIT 2 (Continued) 



HEC-RAS Plan: Padelford Wa River: PADELFORD WASH Reach: REACH MI (Continuedl 





FLOW SPLIT SUMMARY 
FOR USE IN HEC-1 ANALYSIS 

MAIN, SECTION 3.108 AND SPLIT 1, SECTION 12.019 
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Padelford Wash Padelford Wash 1/2/2001 
SEC.3.108 

Legend 
__e___ 

E.G. Elev 

. -.- 

Q Total (cfs) 





FLOW SPLIT SUMMARY 
FOR USE IN HEC-1 ANALYSIS 

SFLT 1, SECTION 11.523 AND (MN I), NORMAL DEPTH WEIR OVERFLOW TO 
PADELFORD WASH 

(Normal Depth Assumptions: width = 800 FT., S = 0.02 FT-IFT., N = 0.055) 

FLOW / SPT MN 1 (CFS) / SPLT I (CFS) I TOTAL 
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HEC-RAS Plan: S ~ l i t  1 of P River: PADELFORD WASH Reach: SPLIT 1 (Continued) 



LVorksheet 
Worksh~et fat- Rectangular' Channel 

Project Description --- -- 
Project f i f e  c :\fn?cv\padel2.fn?;!~\padei2 .fm2 
LVorksheet ijleir f i ~  ratng crde frm split1 .secll.5?3 
Floifid Element Rectangular Channel 
Method I~larining's Forrnula 
Sake For Discharae 

lnplrt Data .---- 
fvlannings Coefficient 0.055 
Channel Slope 0.020000 A i f l  
Depfh 0.57 f t  
eoltom V.lidt h SG0.00 f? 

Results --- .-PUMP 

Discharge 1196.60 ft3,'s 
Fiov~ Area 458.00 fi" 
\::/etted Perimeter 5101.14 f 
Top lAmlidth 300.00 f t  
Critical Depth 0.41 fl 
Critical Slope 0.059355 fi/R 
Velocity 2.82 Pr/s 
Velocity Head 0.1 1 R 
Specific Energy 0.68 ft 
Fraude Number 0.61 
Flot.~ is subcritical. 



FLOW SPLIT SUMMARY 
FOR USE IN HEC-1 ANALYSIS 

SPLT 1, SECTION 11.093 AND SPLIT 5, SECTION 51.088 
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TOTAL Q (CFS) 

0 
383 
685 
1100 
1712 
2853 
4288 

I i ~ n i  n I 75AR I 3697 I 6240 I 

SPLT 1 Q SEC. 
11.093 (CFS) 

0 
236 
422 
72 1 
121 7 
1853 
2594 

E.G.ELEV. 

1696.6 
1598.0 
1598.5 
1599.0 
1599.5 
1600.0 
1600.5 

SPLIT 5 Q SEC. 
51.088 (CFS) 

0 
147 
263 
379 
495 
1000 
1694 











* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* JUN 1998 * 

VERSION 4.1 * 
* * 
* RUN DATE 03APRO2 TIME 13:56:23 * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 

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

THIS PROGRAM REPLACES ALL PREVIOUS 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 -AMSKK- ON RM-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 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 ID.. ..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
ID Project ID: PADEL6D - Major Basin: 01 - Return Period: 100 Years 
ID PADELFORD WASH FLOODPLAIN DELINEATION STUDY, FCDMC NO. 99-12 
ID PREPARED BY A-N WEST, INC. JOB.NO.7158-07, DATE;9/28/00,REV.11/10/00 
ID 100-YR. 6. HR. STORM 
ID REVISED 11/10/00 TO CONVERT FROM CLARK TO S-GRAPH UNIT HYDROGRAPH 
ID METHOD. 
ID 60 PERCENT REDUCTION OF 'BOOK'ROCK OUTCROP % AS RTIMP VALUES, 
ID MODELED IN THIS RUN. 
ID REVISED1/3/01 TO FLOW DISTRIBUTIONS PER REFINED HEC-RAS ANALYSIS 
ID AND REVISE C0500 HC RECORD TO SHOW 23 SQ. M1.D.A. 
*DIAGRAM* 
IT 2 2000 
I0 5 
IN 15 
JD 3.36 0.01 
PC 0.000 0.012 0,023 0.035 0.053 0.068 0.082 0.098 0.113 0.128 
PC 0.145 0.163 0.187 0.235 0.317 0.478 0.667 0.791 0.862 0.907 
PC 0,942 0,957 0.971 0.986 1.000 
JD 3.316 1.00 
JD 3.226 5.00 
JD 3.158 10.00 
JD 3.058 20.00 
JD 2.990 30.00 

BASIN 

BASIN 

KK C0169 
KM COMBINE S180 AND S168 
HC 2 



HEC-1 INPUT 

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

KK R171 ROUTE REACH 
KM ROUTE C0169 TO C0173 
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 

KK 92 BASIN 
BA 0.088 
LG 0.25 0.35 4.25 0.46 2 1 
UI 4 1 170 277 364 221 171 125 93 69 
UI 36 2 7 18 14 7 7 8 7 0 
UI 0 0 0 0 0 0 0 0 0 

KK DR92 
KM ROUTE S92 THRU THE 60 IN. I.D. X 114 FT. RCP CULVERT UNDER S.R.74 
KM AND THE ASSOC. STORAGE AT THE RD. 
RS 1 STOR 0 
SV 0.0 0.209 0.617 1.241 2.080 3.134 4.404 5.890 
SQ 0.0 47.2 106.8 178.3 229.1 268.1 302.8 332.7 
SE 1935.2 1938.0 1940.0 1942.0 1944.0 1946.0 1948.0 1950.0 

KK R161 ROUTE REACH 
KM R0161; ROUTE S92 TO C0173 
RS 8 STOR - 1 
RC 0.065 0.037 0.065 7950 0.0190 0.00 
RX 0.0 4.0 10.0 27.5 42.5 60.0 66.0 70.0 
RY 8.0 7.0 6.0 0.0 0.0 6.0 7.0 8.0 

BASIN 

KK C0173 
KM COMBINE R0169, R0161, AND S160 
HC 3 

KK R175 ROUTE REACH 
KM ROUTE C0173 TO C0155 
RS 2 STOR - 1 
RC 0.065 0.037 0.065 3200 0.0075 0.00 
RX 0.0 9.0 15.0 23.0 54.0 62.0 92.0 100.0 
RY 6.0 3.0 3.0 0.0 0.0 3.0 4.0 7.0 

PAGE 2 
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HEC-1 INPUT PAGE 3 

LINE I D . .  

BASIN 

BASIN 

DR7 6 
ROUTE S76 THRU 2-10 FT.(SPAN) X 8 FT. X 150 FT. (LONG) RCB'S UNDER S.R.7 
AND ASSOC. STOARGE 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 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 
COMBINE R175, R153, AND S150 

3 

72 BASIN 
0.143 

0.25 0.35 4.70 0.34 14 
39 9 5 198 286 393 373 250 2 12 175 145 

116 9 4 78 6 1 4 8 4 2 3 2 2 7 19 20 
14 7 8 8 7 8 8 0 0 0 

0 0 0 0 0 0 0 0 0 0 
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LINE ID. 0 

DR72 
ROUTE S72 THRU (1) 8 FT. (SPAN) X 5 FT. X 147 FT RCB UNDER S.R.74 
AND ASSOC. STORAGE 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 
0.090 
0.25 0.35 4.80 0.33 14 
42 17 4 284 371 227 174 128 95 7 1 47 
3 7 2 7 18 15 7 7 8 7 0 0 
0 0 0 0 0 0 0 0 0 0 

DR7 0 
ROUTE 570 THRU (1) 54 IN. I.D. RCP X 118 FT. LONG AND (1) 42 IN. I.D. 
RCP X 162 FT. LONG CULVERTS UNDER S.R. 74 AND ASSOC. STORAGE AR RD. 
1 STOR 0 

0.0 0.317 0.904 1.792 2.980 3.687 
0.0 25.6 99.0 142.4 192.9 226.0 

1831.1 1834.0 1836.0 1838.0 1840.0 1841.0 

68 BASIN 
0.601 
0.25 0.35 4.25 0.46 21 
7 7 79 7 7 225 314 406 482 559 592 680 
872 873 582 509 4 62 425 4 07 376 340 318 
284 253 226 197 186 183 163 14 6 132 109 
9 9 97 84 85 72 59 59 6 1 4 5 38 
3 9 37 3 8 39 2 5 15 15 15 14 16 
14 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 

DR68 
ROUTE S68 THRU (2) 8 FT.(SPAN) X 6 FT. X 72 FT 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 
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 
COMBINE S72, 570, AND S68 
3 

R145 ROUTE REACH 
R145; ROUTE C0141 TO C0147 
5 STOR - 1 

0.065 0.037 0.065 4910 0.0150 0.00 
0.0 20.0 28.0 31.0 56.0 59.0 89.0 101.0 
7.0 1.5 1.0 0.0 0.0 1.0 2.0 6.0 



HEC-1 INPUT 

LINE 

BASIN 

KK C0147 
KM COMBINE S144, R145, AND C0155 
HC 3 

KK R149 ROUTE REACH 
KM R149; ROUTE C0147 TO C0133 
RS 2 STOR - 1 
RC 0.065 0.037 0.065 2300 0.0110 0.00 
RX 0 .0  10.0 50.0 57 .5  97.5 105.0 125.0 131.0 
RY 6.5 3 . 5  3 . 0  0 .0  0 .0  3 . 0  7 .0  9 .0  

BASIN 

KK R55 ROUTE REACH 
KM 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 

BASIN 

PAGE 5 
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LINE 

KK C057 
KM COMBINE S56 AND R55 
HC 2 

KK R59 ROUTE REACH 
KM R59; ROUTE C057 TO C061 
RS 3 STOR - 1 
RC 0.065 0.037 0.065 4500 0.0150 0.00 
FU 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 

BASIN 

KK C061 
KM COMBINE S50 AND R59 
HC 2 

KK DR61 
KM ROUTE C061 THRU (2) 12 FT. (SPAN) X 10 FT. X 84.5 FT. RCB'S UNDER 
KM S.R.74 AND ASSOC. STORAGE 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 

BASIN 

0.35 
130 
835 
88 6 
549 
291 
0 
0 
0 
0 
0 
0 
0 
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LINE ID.......1.......2.....,.3..,......4. .,.... 5.......6.......7...., .. 8, ...... 9. ...., 10 

BASIN 

C04 7 
COMBINE S46 AND 542 
2 

R49 ROUTE REACH 
R49; ROUTE C047 TO C063 
4 STOR - 1 

0.065 0,041 0.065 6200 0.0125 0.00 
0.0 12.0 24.0 36.0 79.5 85.5 91.5 97.5 
9.0 6.0 3.0 0.0 0.0 3.0 6.0 9.0 

48 BASIN 
0.422 
0.25 0.35 
6 4 66 
510 420 
159 145 
4 9 5 1 
13 12 
0 0 
0 0 

C063 
COMBINE S48 AND R49. THIS IS TRIBUTARY 'C' TO PADELFORD WASH AT S.R.74 

2 

DR63 
ROUTE C063 THRU (3) 10 FT. (SPAN) X 10 FT. X 122.5 FT. LONG RCB'S 
UNDER S.R.74 AND ASSOC. STORAGE AT RD. 
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 C061 AND C063 



HEC-1 INPUT PAGE 8 

LINE 
313 
314 
315 
316 
317 
318 

ID.......1.......2.......3.......4.......5......6.......7.......8.......9......10 
KK R123 ROUTE REACH 
KM R123; ROUTE C065 TO C0127 
RS 1 STOR - 1 
RC 0.065 0.040 0.065 1400 0.0150 0.00 
RX 0.0 6.0 26.0 46.0 78.0 84.0 90.0 96.0 
RY 9.0 5.0 3.0 0.0 0.0 2.0 4.0 6.0 

BASIN 

KK DR64 
KM ROUTE S64 THRU (1) 10 FT. (SPAN) X 6 FT. X 118.5 FT. RCB AND 
KM (1) 10 FT. (SPAN) X 6 FT. X 118.5 FT. RCB AND (1) 6 FT. (SPAN) 
KM X 5 FT. X 122 FT. RCB. UNDER S.R.74 AND ASSOC. STORAGE AT THE RD. 
RS 1 STOR 0 
SV 0.0 0.065 0.384 0.853 1.621 3.088 5.495 9.367 15.915 
SQ 0.0 103.9 215.9 459.4 759.8 1064.2 1297.2 1489.7 1660.8 
SE 1830.8 1832.0 1834.0 1836.0 1838.0 1840.0 1842.0 1844.0 1846.0 

KK R121 ROUTE REACH 
KM R121; ROUTE S64 TO C0127 
RS 1 STOR -1 
RC 0.065 0.040 0.065 700 0.0230 0.00 
RX 0.0 11.0 22.0 33.0 39.0 50.0 61.0 72.0 
RY 6.0 4.0 2.0 0.0 0.0 2.0 4.0 6.0 

KK C0127 
KM COMBINE R121 AND R123 
HC 2 

R129 ROUTE REACH 
R129; ROUTE C0127 TO C0132 
3 STOR -1 

0.065 0.038 0.065 5600 0.0120 
0.0 10.0 50.0 56.0 97.0 
6.0 3.0 3.0 0.0 0.0 

132 BASIN 
0.352 
0.25 0.36 6.80 0.14 6 
4 7 4 8 5 8 142 198 
579 426 325 297 270 
158 139 123 114 108 
56 5 3 5 2 3 8 3 7 
24 2 3 19 10 9 
9 0 0 0 0 
0 0 0 0 0 



HEC-1 INPUT PAGE 9 

LINE ID.. 

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

C0133 
COMBINE C0132 AND R149. THIS IS PADELFORD WASH D/S OF TRIB. 'C' CONFLUEN 
2 

R137 ROUTE REACH 
R137; ROUTE C0133 TO C0125 
2 STOR - 1 

0.065 0.037 0.065 1920 0.0089 0.00 
0.0 4.0 24.0 40.0 100.0 112.0 192.0 202.0 
8.0 5.0 4.0 0.0 0.0 3.5 3.5 8.0 

BASIN 

0.35 
148 
1392 
62 4 
295 
110 
0 
0 
0 
0 

R11 ROUTE REACH 
R11; ROUTE S10 TO C017 

2 STOR - 1 
0.065 0.040 0.065 4600 0.0170 0.00 
0.0 6.0 12.0 18.0 38.0 43.0 49.0 55.0 
7.0 5.0 3.0 0.0 0.0 3.0 5.0 7.0 

BASIN 

C017 
COMBINE R11 AND S16 
2 



HEC-1 INPUT PAGE 10 

..... 9... ... 10 LINE 
4 05 
406 
4 07 
408 
409 
410 

ID.. 
KK 
KM 
RS 
RC 
RX 
RY 

.... 1.......2.......3..,....4.......5.......6... 
R19 ROUTE REACH 

R19; ROUTE C017 TO C025 
3 STOR -1 

0.065 0.040 0.065 6200 0.0190 0.00 
0.0 6.0 12.0 18.0 43.0 48.0 
7.0 5.0 3.0 0.0 0.0 3.0 

BASIN 

BAS IN 

C025 
COMBINE 524, S20, AND R19 

3 

R27 ROUTE REACH 
R27; ROUTE C025 TO C031 

6 STOR -1 
0.065 0.037 0.065 11200 
0.0 14.0 28.0 38.0 
7.5 5.5 3.5 0.0 

BASIN 

0.32 i 
40 
311 
200 
9 8 
4 6 
0 
0 
0 
0 



1 

LINE ID.. 

HEC-1 INPUT 

C031 
COMBINE S30 AND R27. THIS IS TRIBUTARY 'B' AT S.R.74. 
2 

DR3 1 
ROUTE C031 THRU (4) 10 FT. (SPAN) X 10 FT. X 102.5 FT. RCB'S UNDER 
S.R.74 AND ASSOC. STORAGE AT RD. 
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 
1 STOR -1 

0.065 0,040 0.065 3300 0.0150 0.00 
0.0 7.0 14.0 19.0 53.0 59.0 65.0 71.0 
9.0 7.0 5.0 0.0 0.0 4.0 8.0 12.0 

32 BASIN 
0.081 
0.25 0.30 8.00 0.09 7 
17 2 3 56 92 122 138 190 14 6 109 
84 7 5 63 5 4 43 39 3 7 2 7 2 2 
18 14 13 11 9 8 9 5 3 
3 3 3 3 4 3 0 0 0 
0 0 0 0 0 0 0 0 0 

DR32 
ROUTE 532 THRU (1) 6 FT. X 5 FT X 110.5 FT. RCB UNDER S.R.74 AND 
ASSOC. STORAGE AT RD. 

1 STOR 0 
0.0 0.105 0.147 0.218 0.346 0.673 1.555 3.049 
0.0 36.4 100.5 200.0 314.2 398.4 466.9 498.2 

1856.5 1858.0 1860.0 1862.0 1864.0 1866.0 1868.0 1869.0 

Rlll ROUTE REACH 
** R111; ROUTE S32 TO C0115 

3 STOR -1 
0.065 0.040 0.065 3100 0.0170 0.00 
0.0 7.0 14.0 21.0 26.0 33.0 40.0 47.0 
6.0 4.0 2.0 0.0 0.0 2.0 4.0 6.0 

C0115 
COMBINE S32 AND R113 

R117 ROUTE REACH 
*** R117; ROUTE C0115 TO C0119 
1 STOR -1 

0.065 0.040 0.065 1000 0.0150 0.00 
0.0 7.0 14.0 19.0 53.0 59.0 65.0 71.0 
9.0 7.0 5.0 0.0 0.0 4.0 8.0 12.0 
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HEC-1 INPUT 

LINE 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 

ID ....... 1.......2.......3.......4....,..5.......6.......7.......8.......9... 
KK 34 BASIN 
KM *** SUBAREA 34. ALSO. TRIBUTARY 'A' TO PADELFORD WASH AT S.R. 74. 
BA 1.125 
LG 0.25 0.25 9.70 0.05 2 
UI 83 8 6 83 83 8 6 211 239 329 366 
U I 505 524 579 630 629 667 778 844 961 
UI 7 62 645 594 538 514 507 470 445 444 
UI 394 388 359 336 335 311 287 272 254 
U I 226 202 202 198 191 180 180 164 137 
UI 132 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
U I 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
U I 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DR34 
KM ROUTE S34 THRU (3) 10 FT. X 8 FT. X 70 FT. 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 

KK R107 ROUTE REACH 
KM *** 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 6 7 142 204 280 266 178 151 126 
UI 82 67 5 7 43 3 4 3 0 23 19 14 
U I 10 5 6 5 6 6 5 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DR38 
KM ROUTE $38 THRU (1) 6 FT. X 5 FT. X 127 FT. RCB UNDER S.R. 74 
KM AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.09 0.319 0.733 1.502 2.768 4.887 
SQ 0.0 45.1 114.4 214.8 327.5 445.4 477.2 
SE 1874.2 1876.0 1878.0 1880.0 1882.0 1884.0 1886.0 

KK R103 ROUTE REACH 
KM *** R103; ROUTE 538 TO C0105 
RS 2 STOR -1 
RC 0.065 0.040 0.065 2560 0.0180 0.00 
RX 0.0 12.0 24.0 36.0 40.0 52.0 64.0 76.0 
RY 6.0 4.0 2.0 0.0 0.0 2.0 4.0 6.0 

PAGE 12 

. .lO 



HEC-1 INPUT PAGE 13 

L I N E  

C0105 
COMBINE R103 AND R107 

2 

R109 ROUTE REACH 
****  R109; ROUTE C0105 TO C0119 

2 STOR -1 
0.065 0,040 0,065 3200 0.0160 0.00 
0.0 6.0 12.0 18.0 45.0 49.0 81.0 85.0 
12.0 8.0 4.0 0.0 0.0 2.0 3.0 5.0 

BASIN 

112 BASIN 
0.217 
0.25 0.29 8.40 0.08 0 
51 9 4 210 317 408 537 484 327 284 243 
214 177 133 127 104 83 68 57 4 9 4 1 
3 4 25 2 6 25 10 10 10 10 10 10 
10 10 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

C0119 
COMBINE 5102, S112, R109, AND R117 
4 

R118 ROUTE REACH 
***  R118; ROUTE C0119 TO C0125 

3 STOR - 1 
0.065 0.037 0,065 5400 0.0110 0.00 
0.0 6.0 12.0 18.0 58.0 68.0 108.0 116.0 
9.0 6.0 3.0 0.0 0.0 3.0 4.0 8.0 

BASIN 



HEC-1 INPUT PAGE 15 

LINE 

KK RlOlA ROUTE REACH 
KM ***  RlOlA; ROUTE RlOl TO C0191 
KM M *** THIS ROUTE STEP COMPLETES ROUTING OF S36 TO C0191 
RS 7 STOR -1 
RC 0.065 0.040 0.065 4300 0.0130 0.00 
RX 0.0 2.0 4.0 16.0 33.0 40.0 64.0 80.0 
RY 6.0 5.0 4.0 0.0 0.0 1.0 1.5 8.0 

KK C0191 
KM COMBINE S106, RlOlA, AND C0125 
HC 3 

R193 ROUTE REACH 
*** R193; ROUTE C0191 TO C0195 

2 STOR -1 
0.065 0.037 0.065 2500 0.0100 
0.0 40.0 153.0 331.0 405.0 
5.5 3.0 2.0 0.0 0.0 

192 BASIN 
0.525 
0.25 0.37 5.20 0.27 9 
116 179 433 672 887 
545 457 379 305 272 
89 8 9 65 5 7 5 8 
2 2 23 2 3 2 2 0 
0 0 0 0 0 

KK C0195 
KM COMBINE S192 AND R193 
HC 2 

KK R197 ROUTE REACH 
KM *** R197; ROUTE C0195 TO C0199 
RS 7 STOR -1 
RC 0.065 0.037 0.065 4700 0.0110 0.00 
RX 0.0 148.0 297.0 365.0 482.0 550.0 699.0 847.0 
RY 5.5 3.0 2.0 0.0 0.0 2.0 3.0 5.5 

BASIN 



LINE 

HEC-1 INPUT PAGE 16 

KK C0199 
KM COMBINE S198 AND R197 
HC 2 

SPLIT3 
DIVERT AS 'MAIN3' THE FLOW TO PADELFORD WASH AND AS 'SPLIT3' THE 
FLOW TO SPLIT3. FLOW SPLIT BASED ON A RATING CURVE OF ENERGY GRADE 
VERSUS DISCHARGE FROM HEC-HAS MODEL ANALYSIS A'S SEC. 32.443 01 
SPLIT3 AND SEC. 3.584 OF MAIN PADELFORD WASH. 

MAIN3 
0.0 164.0 380.0 597.0 952.0 1475,O 2215,O 3195.0 4384.0 5958,O 

8608. 11401.0 14118.0 
0.0 34.0 167.0 300.0 431.0 669.0 1031.0 1568.0 2310.0 3318.0 

5233.0 7455.0 9318.0 

KK R301 ROUTE REACH 
KM *** R301 ; ROUTE SPLIT3 TO C0215 
RS 10 STOR -1 
RC 0.065 0.037 0.065 8920 0.0110 0.00 
RX 0.0 80.0 160.0 195.0 255.0 290.0 370.0 450.0 
RY 4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

BASIN 

KK C0215 
KM COMBINE S216 AND R301 NEAR 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-RAS MODEL AT SEC. 30.71 
KM 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 

KK R323 ROUTE REACH 
KM R323; ROUTE 'SPLIT3' TO C0219. 
RS 6 STOR - 1 
RC 0.065 0.037 0.065 3800 0.0110 0.00 
RX 0.0 40.0 160.0 188.0 228.0 256.0 376.0 416.0 
RY 4.2 3.0 2.0 0.0 0.0 2.0 3.0 4.2 



HEC-1 INPUT PAGE 17 

LINE 
727 
728 
729 
730 
731 
732 
733 
734 
735 

ID ....... 1.......2... .... 3... .... 4.......5..... .. 6. ...... 7...,...8... .... 9......10 
KK 218 BASIN 
BA 0.174 
LG 0.25 0.35 4.10 0.49 0 
UI 29 29 6 9 114 169 196 225 27 6 346 231 
U I 191 165 154 143 124 111 9 8 80 7 2 6 9 
UI 6 0 51 4 6 3 6 3 4 33 2 7 23 2 2 18 
UI 14 15 14 14 8 5 6 6 5 6 
UI 6 5 6 6 5 6 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

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

KK SPLIT4 
KM RETRIEVE 'SPLIT4' FLOW FROM NEAR WHITE WING RD. 
DR SPLIT4 

KK R321 ROUTE REACH 
KM R321; ROUTE'SPLIT4' TO C0217. 
RS 5 STOR -1 
RC 0,065 0.037 0.065 3400 0.0100 0.00 
RX 0.0 57.0 115.0 160.0 190.0 235.0 293.0 350.0 
RY 4.0 3.0 2.0 0.0 0.0 2.0 3.0 4.0 

BASIN 

KK C0217 
KM COMBINE 5214 AND R321 AT CAP CANAL FOR 'SPLIT4' WASH AT CAP CANAL. 
HC 2 

KK C0400 
KM COMBINE 'SPLIT3' AND 'SPLITI' WASHES AT CAP CANAL. 
HC 2 23 

DR400 
ROUTE C0400 THRU THE (1) CAP CANAL OVERCHUTE STRUCTURE AND ASSOC. 
STORAGE TO WEST OF 163RD. AVE . 
OVERFLOW TO EAST ACROSS THE 163RD AVE. WAS MODELED, STARTING AT EL.1553 
IN THE FOLLOWING DIVERT ROUTINE. 
NO OVERFLOW TO WEST WAS ASSUMED AT THIS TIME, ALTHOUGH POTENTIAL EXISTS 
AT EL. 1549.0 

1 STOR 0 
0.0 0.10 1.7 10.87 20.82 35.22 78.92 108.77 144.27 223.4 

244.0 250.0 
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LINE ID.. ..... 1.......2..... .. 3.. ..... 4... .... 5.......6.....,.7.......8.......9......10 

DV400 
DIVERT AS1'DV400" FLOW REMAINING ON WEST SIDE OF 163RD AVE. AND AS 
"DV501" , FLOW WEIRING TO EAST OVER 163RD AVE. 

DV501 
0.0 51.1 130.6 227.5 276.7 314.4 373.1 399.0 623.5 2618.5 

3529.1 5500.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 200.0 2150.0 

3050.0 4050.0 

KK MAIN3 
KM RETRIEVE1MAIN3' FLOW 
DR MAIN3 

SPLIT2 
DIVERT AS 'MAIN2' THE FLOW TO MAIN PADELFORD WASH AND AS 'SPLIT2' 
THE FLOW TO SPLIT2 WASH. 
THE FLOW SPLIT IS BASED ON A RATING CURVE ANALYSIS BY HEC-RAS MODEL 
OF ENERGY GRADE EL. VERSUS DISCHARGE AT MAIN SEC.3.300 AND 
SPLIT2 WASH SEC. 22.114 

MAIN2 
0.0 261.0 380.0 668.0 1015.0 1464.0 2108.0 2884.0 3789.0 4803.0 

5926.0 7158.0 8365.0 9380.0 
0.0 261.0 348.0 570.0 850.0 1233.0 1718.0 2253.0 2825.0 3450.0 

4130.0 4887.0 5572.0 6028.0 

KK R318 ROUTE REACH 
KM *** R318; ROUTE SPLIT2 TO C0410 
RS 15 STOR -1 
RC 0.065 0.037 0.065 11200 0.0110 0.00 
RX 0.0 60.0 180.0 255.0 295.0 370.0 490.0 550.0 
RY 3.5 3.0 2.0 0.0 0.0 2.0 3.0 3.5 

BASIN 



1 

LINE 

HEC-1 INPUT PAGE 19 

KK C0410 
KM COMBINE R318 AND 5220 AS SPLIT2 AT CAP CANAL 
HC 2 

KK MAIN2 
KM RETRIEVE 'MAIN2' FLOW 
DR MAIN2 

SPLITl 
DIVERT AS 'MAIN1' THE FLOW TO MAIN PADELFORD WASH AND AS 'SPLIT1' 
THE FLOW TO SPLITl WASH. 
FLOW SPLIT BASED ON RATING CURVE ANALYSIS BY HEC-RAS MODEL OF ENERGY 
GRADE VERSUS DISCHARGE AT SEC. 3.108 (MAIN) AND SEC. 12.019 (SPLIT1). 

MAIN1 
0.0 134.0 320.0 639.0 1031.0 1570.0 2329.0 3345.0 4905.0 6445.0 
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 0.037 0.065 4520 0.0110 0.00 
RX 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 

BASIN 

KK C0208 
KM COMBINE S212 AND R316 
HC 2 

SPLTl 
DIVERT AS "SPLT1" FLOW CONTINUING ALONG SPLITl WASH AND DIVERT 
AS "MN1" FLOW WEIRING OVER BANK NEAR SPLITl SEC.11.523 AND RETURNING 
TO PADELFORD WASH "MAIN1" WASH AT C0207. 
THE SPLIT FLOW RELASHIONSHIP IS BASED ON DISCHARGE VS. Q AT SEC. 11.523, 
AND WEIR FLOW FROM NORMAL DEPTH RECTANGULAR CHANN. WITH BOTT. WIDTH 
OF 800 FT. N=0.055, S=0.02 FT./FT. 

MN1 
0.0 250.0 500.0 750.0 1000.0 1250.0 1500.0 1750.0 2021.0 2477.0 

3163.0 3947.0 4725.0 5533.0 6450.0 8115.0 9279.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.0 227.0 

663.0 1197.0 1725.0 2283.0 2950.0 4365.0 5279.0 



HEC-1 INPUT PAGE 20 

LINE 
8 63 
864 
8 65 
8 66 
8 67 
868 
869 
870 
871 
872 
873 

ID.......1.......2... .... 3.......4. . 
KK 210 BASIN 
BA 0.637 
LG 0.25 0.36 5.10 0.29 
UI 82 83 82 239 
UI 925 925 616 539 
UI 301 268 240 207 
UI 104 103 8 9 8 9 
UI 4 1 4 0 4 0 4 1 
UI 15 0 0 0 
UI 0 0 0 0 
UI 0 0 0 0 

KK C0209 
KM COMBINE S210, AND C0208 
HC 2 

SPLTl 
DIVERT AS "SPLT1" , FLOW TO SPLITl WASH AND AS "SPLIT5" TO SPLIT5 
WASH. FLOW SPLITS WERE DERIVED BY DETAIL HEC-RAS MODEL ANALYSIS 
TO DEVELOP FLOW SPLIT BASED ON E.G. ELEV. VS Q'S AT SEC. 11.093 
OF SPLITl AND SEC. 51.088 OF SPLITS. 

SPLIT5 
0.0 383.0 685.0 1100.0 1712.0 2853.0 4288.0 6240.0 
0.0 147.0 263.0 379.0 495.0 1000.0 1694.0 2548.0 

R211 ROUTE REACH 
*** R211; ROUTE SPLTl TO C0430 
9 STOR - 1 

0.065 0.037 0,065 6480 0.0100 
0.0 81.0 162.0 184.5 204.5 
4.8 3.0 2.0 0.0 0.0 

226 BASIN 
0.239 
0.25 0.35 4.10 0.49 0 
28 28 28 6 1 9 5 
251 292 330 238 191 
123 112 110 95 85 
55 47 43 3 5 36 
2 2 21 20 14 13 
6 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

KK C0430 
KM COMBINE R211 AND S226 
HC 2 

KK 230 BASIN 
BA 0.364 
LG 0.25 0.37 5.30 0.26 12 
UI 72 8 1 22 9 361 478 551 695 793 503 427 
UI 385 348 2 92 267 212 182 169 151 121 100 
UI 8 7 7 8 6 9 5 4 55 3 8 3 5 3 5 36 15 



PAGE 21 1 

LINE 

HEC-1 INPUT 

KK R231 ROUTE REACH 
KM *** R231; ROUTE S230 TO C0235 
RS 6 STOR -1 
RC 0,065 0.040 0.065 4800 0,0130 0.00 
RX 0.0 4.0 40.0 44.0 52.0 56.0 
RY 5.0 4.0 2.0 0.0 0.0 2.0 

BASIN 

232 BASIN 
0.257 
0.25 0.36 6.80 0.14 0 
5 7 8 8 212 329 434 5 12 
266 224 186 149 133 120 
4 4 43 32 28 28 23 
11 11 11 11 0 0 
0 0 0 0 0 0 

KK C0235 
KM COMBINE S240, S230, AND R231 
HC 3 

KK R237 ROUTE REACH 
KM *** R237; ROUTE C0235 TO C0247 
RS 3 STOR -1 
RC 0.065 0.040 0.065 3760 0.0081 0.00 
RX 0.0 2.0 22.0 72.0 112.0 142.0 
RY 16.0 16.0 10.0 0.0 0.0 14.0 

KK 244 BASIN 
BA 0.185 
LG 0.25 0.35 4.20 0.47 4 
UI 5 7 151 317 424 627 399 
UI 136 110 81 6 8 5 3 43 
UI 11 11 11 11 10 0 
UI 0 0 0 0 0 0 



HEC-1 INPUT PAGE 22 

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

C02 4 7 
COMBINE S244 AND R237 

238 BASIN 
0.360 
0.25 0.35 4.15 0.48 0 
4 6 4 7 4 6 136 188 242 290 335 355 

SPLIT5 
RETRIEVE SPLIT5 FLOW 

SPLIT5 

R251 
ROUTE SPLIT5 FLOW ALONG WASH TO CAP CANAL TO C0255 
5 FLOW - 1 

0.065 0.037 0.065 5475.0 0.011 
0.0 50.0 250.0 290.0 300.0 340.0 540.0 590.0 
10 6 5 0 0 5 6 10 

C0255 
COMBINE R251 AND 5238 AT CAP CANAL AS COMBINED SPLIT5 WASH FLOW 
2 

MAINl 
RETRIEVE 'MAINllFLOW. 

MAINl 

R203 ROUTE REACH 
*** R203; ROUTE MAINl TO R205 

10 STOR -1 
0.065 0.037 0.065 5600 0.0110 0.00 
0.0 125.0 250.0 269.0 291.0 311.0 436.0 561.0 
4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

MN1 
RETRIEVE 'MN1' FLOW FROM SPLIT1 WASH TO MAINl WASH AT C0207 

MN 1 

C0207 
COMBINE MN1 AND R203 
2 19.1 



LINE 
996 
997 
998 
999 
1000 
1001 

1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 

ID.. 
KK 
KM 
RS 
RC 
RX 
RY 

HRC-1 TNPUT PAGE 23 

..... 1.......2.......3.......4.......5.......6.......7.......8..,.....9......10 
R205 ROUTE REACH 

* * *  R205) ROUTE C0207 TO C0420 NEAR CAP CANAL AS MAIN1 OF PADELFORD WAS 
11 STOR -1 

0.065 0.037 0.065 5600 0.0110 0.00 
0.0 125.0 250.0 269.0 291.0 311.0 436.0 561.0 
4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

222 BASIN 
0.515 
0.25 0.35 4.10 0.49 0 
4 9 51 4 9 4 9 141 168 208 273 294 334 
3 67 375 421 504 58 6 543 396 347 310 301 
280 258 261 235 218 215 196 184 17 3 149 
137 133 119 115 116 104 103 8 6 8 1 7 3 
6 4 63 6 0 55 5 4 53 4 5 38 3 7 39 
3 8 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 

C0420 
COMBINE R203 AND 5222 FOR MAIN1 WASH AT CAP CANAL 
2 

C0500 
COMBINE C0255, C0247, C0430, C0420, AND C0410 

5 23.0 

DV501 
RETRIEVE "DV5011' , THE WEIR OVERFLOW FROM C0400, EAST ACROSS 163RD AVE 

DV5 0 1 

C0501 
COMBINE C0500 AND DV501 AT CAP CANAL 
2 23.0 

DR501 
ROUTE C0501 THRU THE (5) SETS OF CAP CANAL OVERCHUTE STRUCTURES 
AND THE ASSOC. STORAGE EAST OF 163 RD AVE. 

1 STOR 0 
0.0 2.88 34.7 115.64 258.34 457.0 711.36 1026.64 1205.57 1398.37 
0.0 117.3 327.5 907.1 1738.6 2605.6 3180.2 3656.4 3873.5 4078.7 

1539.4 1540.0 1542.0 1544.0 1546.0 1548.0 1550.0 1552.0 1553.0 1554.0 

DV3-6 
DIVERT AS"DV3-6" THE FLOW TO STRUCTURE I.D.'S 3-6 ALONG CAP CANAL 
AND AS "DV2" THE FLOW TO STRUCTUE I. D. #Z,A.K.A. , STA. 253+00. 

DV2 
0.0 117.3 327.5 907.1 1738.6 2605.6 3180.2 3656.4 3873.5 4078.7 

4459.8 
0.0 5.6 29.9 62.7 145.0 243.0 322.8 380.3 406.4 430.1 

474.5 



INPUT 
LINE 

NO. 

HEC-1 INPUT PAGE 24 

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

1042 KK DV4-6 
1043 KM DIVERT AS "DV4-6" THE FLOW TO STRUCTURE I.D.'S 4-6 ALONG CAP CANAL 
1044 KM AND AS "DV3" THE FLOW TO STRUC. I. D. #3,A.K.A., STA. 272+35. 

1048 KK DV5-6 
1049 KM DIVERT AS "DV5-6" THE FLOW TO STRUCTURE I.D.'S 5-6 ALONG CAP CANAL 
1050 KM AND AS "DV4" THE FLOW TO STRUC. I.D.#4, A.K.A., STA.279+00. 
1051 DT DV4 
1052 DI 0.0 86.7 214.0 561.8 1034.8 1511.8 1807.4 2066.4 2184.7 2297.3 
1053 DQ 0.0 31.9 43.9 106.8 200.5 302.8 357.8 410.0 433.6 456.5 

1054 KK DV6 
1055 KM DIVERT AS "DV5" THE FLOW TO STRUCTURE I.D.#5, A.K.A.,STA.298+00, AND 
1056 KM AS "DV6" THE FLOW TO STRUCTURE I.D.#6, A.K.A. , STA.315100. 
1057 DT DV5 
1058 DI 0.0 54.8 170.1 455.0 834.3 1209.0 1449.6 1656.4 1751.1 1840.8 
1059 DQ 0.0 23.1 49.0 111.3 205.5 300.3 360.4 412.3 436.0 458.6 
1060 ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

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

( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 
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( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 
.......................................... 

* FLOOD HYDROGFAPH PACKAGE (HEC-1) * 
* JUN 1998 
.t VERSION 4.1 * 
* * 
* RUN DATE 03APR02 TIME 13:56:23 * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
1 (916) 756-1104 * 

* 

Project ID: PADEL6D - Major Basin: 01 - Return Period: 100 Years 
PADELFORD WASH FLOODPLAIN DELINEATION STUDY, FCDMC NO. 99-12 
PREPARED BY A-N WEST, INC. JOB.NO.7158-07, DATE;9/28/00,REV.11/10/00 
100-YR. 6. HR. STORM 
REVISED 11/10/00 TO CONVERT FROM CLARK TO S-GRAPH UNIT HYDROGRAPH 
METHOD. 
60 PERCENT REDUCTION OF 'BOOK'ROCK OUTCROP % AS RTIMP VALUES, 
MODELED IN THIS RUN. 
REVISED1/3/01 TO FLOW DISTRIBUTIONS PER REFINED HEC-RAS ANALYSIS 
AND REVISE C0500 HC RECORD TO SHOW 23 SQ. M1.D.A. 

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

HYDROGRAPH TIME DATA 
NMIN 2 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

2000 NUMBER OF HYDROGRAPH ORDINATES 
3 0 ENDING DATE NDDATE 

NDTIME 1838 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.03 HOURS 
TOTAL TIME BASE 66.63 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 

14 JD INDEX STORM NO. 1 
STRM 3.36 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 
0.01 0.01 
0 .01  0.01 
0.02 0.02 
0.02 0.02 
0 .01  0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 2 
STRM 3.32 
TRDA 1.00 

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 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 3 
STRM 3.23 
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 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



0.00 0.00 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 4 
STRM 3.16 
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 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TWNSPOSITION DRAINAGE AREA 

INDEX STORM NO. 5 
STRM 3.06 PRECIPITATION DEPTH 
TRDA 20.00 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 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.02 0.02 
0.01 0.01 
0 .01  0.01 
0.00 0.00 
0.00 0.00 



INDEX STORM NO. 6 
STRM 2.99 PRECIPITATION DEPTH 
TRDA 30.00 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 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

STATION 



3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH 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 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH 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 
+ C0127 3322. 4.47 718. 182. 65. 5.28 

ROUTED TO 
+ R129 3265. 4.60 718. 182. 65. 5.28 

HYDROGRAPH AT 
+ 132 333. 4.23 59. 15. 5. 0.35 

2 COMBINED AT 
+ C0132 3485. 4.57 771. 195. 70. 5.63 

2 COMBINED AT 
+ C0133 6708. 4.50 1405. 356. 128. 10.72 

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 



HYDROGRAPH AT 
+ 3 2 

ROUTED TO 
+ DR32 

ROUTED TO 
+ Rlll 

2 COMBINED AT 
+ C0115 

ROUTED TO 
+ R117 

HYDROGRAPH AT 
+ 3 4 

ROUTED TO 
+ DR3 4 

ROUTED TO 
+ R107 

HYDROGRAPH AT 
+ 3 8 

ROUTED TO 

'2 + DR38 

ROUTED TO 

2 COMBINED AT 
+ C0105 

ROUTED TO 
+ R109 

HYDROGRAPH AT 
+ 102 

HYDROGRAPH AT 
+ 112 

4 COMBINED AT 
+ C0119 

ROUTED TO 
+ R118 

HYDROGRAPH AT 
+ 122 

2 COMBINED AT 
+ C0124 



2 COMBINED AT 
+ C0125 10486. 4.63 

HYDROGRAPH AT 
+ 106 410. 4.43 

HYDROGRAPH AT 
+ 3 6 166. 4.13 

ROUTED TO 
t DR3 6 163. 4.20 

ROUTED TO 
+ RlOl 156. 4.60 

ROUTED TO 
+ RlOlA 152. 4.83 

3 COMBINED AT 
+ C0191 10911. 4.63 

ROUTED TO 
+ R193 10847. 4.70 

HYDROGRAPH AT 
+ 192 519. 4.10 

2 COMBINED AT 
+ C0195 10954. 4.67 

ROUTED TO 
+ R197 10857. 4.83 

HYDROGRAPH AT 
+ 198 280. 4.23 

2 COMBINED AT 
t C0199 10911. 4.83 

DIVERSION TO 
t MAIN3 7064. 4.83 1430. 360. 130. 19.09 

HYDROGRAPH AT 
+ SPLIT3 3847. 4.83 1086. 279. 101. 19.09 

ROUTED TO 
t R301 3774. 5.17 1085. 279. 101. 19.09 

HYDROGRAPH AT 
+ 216 113. 4.23 15, 4. 1. 0.20 

2 COMBINED AT 
+ C0215 3780. 5.17 1096. 282. 101. 19.29 

DIVERSION TO 
+ SPLIT4 575. 5.17 127. 32. 11. 19.29 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 



DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

MAIN1 

SPLIT1 

R316 

212 

C0208 

MN 1 

SPLTl 

210 

C0209 

SPLIT5 

SPLTl 

R211 

2 2 6  

C0430 

230 

R231 

240 

232 

C0235 



ROUTED TO 
+ R237 1194. 4.37 205. 52. 19. 1 .46 

HYDROGRAPH AT 
+ 244 162. 4.07 18. 5. 2. 0.19 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED 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 



*** NO- END OF HEC-1 ***  

HYDROGRAPH AT 
+ DV3-6 

DIVERSION TO 
+ DV3 

HYDROGRAPH AT 
+ DV4-6 

DIVERSION TO 
+ DV4 

HYDROGRAPH AT 
+ DV5-6 

DIVERSION TO 
4. DV5 

HYDROGRAPH AT 
+ DV6 



* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
t JUN 1998 * 
* VERSION 4.1 * 

* 
* RUN DATE 02APR02 TIME 09:29:28 * 

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

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 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

THIS PROGRAM REPLACES ALL PREVIOUS 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 -AMSKK- ON RM-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 FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



a HEC-1 INPUT PAGE 1 

LINE 

ID Project ID: PADEL24D - Major Basin: 01 - Return Period: 100 Years 
ID PADELFORD WASH FLOODPLAIN DELINEATION STUDY, FCDMC NO. 99-12 
ID PREPARED BY A-N WEST, INC. JOB.NO.7158-07, DATE;9/28/00,REV.11/10/00 
ID 100-YR. 24. HR. STORM 
ID REVISED 11/10/00 TO CONVERT FROM CLARK TO S-GRAPH UNIT HYDROGRAPH 
ID METHOD. 
ID 60 PERCENT REDUCTION OF 'BOOK'ROCK OUTCROP % AS RTIMP VALUES, 
ID MODELED IN THIS RUN. 
ID REVISED1/3/01 TO FLOW DISTRIBUTIONS PER REFINED HEC-RAS ANALYSIS 
ID AND REVISE C0500 HC RECORD TO SHOW 23 SQ. M1.D.A. 
*DIAGRAM* 
IT 2 2000 
I0 5 
IN 15 
JD 4.18 0.01 
PC 0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060 
PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105 
PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172 
PC 0.181 0,191 0.203 0.218 0.236 0.257 0.283 0,387 0.663 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 
PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950 
PC 0,953 0,956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980 
PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000 
JD 4.155 1.00 
JD 4.055 5.00 
JD 3.929 10.00 
JD 3.804 20.00 
JD 3.762 30.00 

BASIN 

BASIN 



PAGE 2 

LINE 
5 1 
5 2 
5 3 

ID ....... I..... .. 2.......3.......4... .... 5... .... 6.......7......,8.......9......10 
KK C0169 
KM COMBINE S180 AND 5168 
HC 2 

KK R171 ROUTE REACH 
KM ROUTE C0169 TO C0173 
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 

KK 92 BASIN 
BA 0.088 
LG 0.25 0.35 4.25 0.46 21 
UI 4 1 170 277 364 22 1 171 125 9 3 69 4 6 
UI 3 6 27 18 14 7 7 8 7 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DR92 
KM ROUTE S92 THRU THE 60 IN. I.D. X 114 FT. RCP CULVERT UNDER S.R.74 
KM . AND THE ASSOC. STORAGE AT THE RD. 
RS 1 STOR 0 
SV 0.0 0.209 0.617 1.241 2.080 3.134 4.404 5.890 
SQ 0.0 47.2 106.8 178.3 229.1 268.1 302.8 332.7 
SE 1935.2 1938.0 1940.0 1942.0 1944.0 1946.0 1948.0 1950.0 

KK R161 ROUTE REACH 
KM R0161; ROUTE S92 TO C0173 
RS 8 STOR -1 
RC 0.065 0.037 0.065 7950 0.0190 0.00 
RX 0.0 4.0 10.0 27.5 42.5 60.0 66.0 70.0 
RY 8.0 7.0 6.0 0.0 0.0 6.0 7.0 8.0 

BAS IN 

KK C0173 
KM COMBINE R0169, R0161, AND 5160 
HC 3 

KK R175 ROUTE REACH 
KM ROUTE C0173 TO C0155 
RS 2 STOR -1 
RC 0.065 0.037 0.065 3200 0.0075 0.00 
RX 0.0 9.0 15.0 23.0 54.0 62.0 92.0 100.0 
RY 6.0 3.0 3.0 0.0 0.0 3.0 4.0 7.9 



a HEC-1 INPUT PAGE 3 

LINE 

BASIN 

BASIN 

KK DR76 
KM ROUTE S76 THRU 2-10 FT.(SPAN) X 8 FT. X 150 FT. (LONG) RCB'S UNDER S.R.7 
KM AND ASSOC. STOARGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.453 1.145 2.152 3.474 5.575 8.917 13.50 19.324 26.389 
SQ 0.0 324.7 642.2 1029.8 1473.8 1967.1 2390.8 2721.3 3017.8 3285.9 
SE 1850.6 1854.0 1856.0 1858.0 1860.0 1862.0 1864.0 1866.0 1868.0 1870.0 

KK R153 ROUTE REACH 
KM R153; ROUTE S76 TO C0155 
RS 4 STOR - 1 
RC 0.065 0,037 0.065 5200 0.0140 0.00 
RX 0.0 6.0 12.0 18.0 43.0 46.0 76.0 82.0 
RY 12.0 9.0 6.0 0.0 0.0 1.5 2.0 6.0 

KK C0155 
KM COMBINE R175, R153, AND 5150 
HC 3 

KK 72 BASIN 
BA 0.143 
LG 0.25 0.35 4.70 0.34 14 
U I 39 9 5 198 286 393 373 250 212 175 145 
UI 116 9 4 7 8 6 1 4 8 42 3 2 2 7 19 2 0 
UI 14 7 8 8 7 8 8 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 



PAGE 4 

LINE 
141 
142 
143 
144 
145 
146 
147 

ID. 
KK 
KM 
KM 
RS 
sv 
SQ 
SE 

,..... 1.......2.,...,.3....,.,4....,..5.......6. ...... 7.......8.......9......10 
DR7 2 

ROUTE S72 THRU (1) 8 FT. (SPAN) X 5 FT. X 147 FT RCB UNDER S.R.74 
AND ASSOC. STORAGE 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 

KK 70 BASIN 
BA 0.090 
LG 0.25 0.35 4.80 0.33 14 
UI 42 174 284 37 1 227 17 4 128 9 5 7 1 47 
UI 37 27 18 15 7 7 8 7 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DR70 
KM ROUTE S70 THRU (1) 54 IN. I.D. RCP X 118 FT. LONG AND (1) 42 IN. I.D. 
KM RCP X 162 FT. LONG 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 

BASIN 

KK DR68 
KM ROUTE S68 THRU (2) 8 FT.(SPAN) X 6 FT. X 72 FT LONG RCB'S UNDER 
KM S.R.74 AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.052 0.310 0.784 1.474 2.326 
SQ 0.0 67.9 254.7 511.4 821.7 993.1 
SE 1832.6 1834.0 1836.0 1838.0 1840.0 1841.0 

KK CO141 
KM COMBINE 572, 570, AND S68 
HC 3 

KK R145 ROUTE REACH 
KM R145; ROUTE C0141 TO C0147 
RS 5 STOR - 1 
RC 0.065 0.037 0.065 4910 0.0150 0.00 
RX 0.0 20.0 28.0 31.0 56.0 59.0 89.0 101.0 
RY 7.0 1.5 1.0 0.0 0.0 1.0 2.0 6.0 



a HEC-1 INPUT PAGE 5 

LINE 

BASIN 

KK C0147 
KM COMBINE 5144, R145, AND C0155 
HC 3 

KK R149 ROUTE REACH 
KM R149; ROUTE C0147 TO C0133 
RS 2 STOR - 1 
RC 0 .065  0.037 0.065 2300 0.0110 0.00 
FU 0 . 0  10 .0  50.0  57.5  97.5  105.0  125.0  131.0  
RY 6.5 3 . 5  3 .0  0 .0  0 . 0  3 .0  7 .0  9.0 

BASIN 

0.35 
155 

1700 
493 
190 

73 
0  
0  
0  

KK R55 ROUTE REACH 
KM 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  

BASIN 



PAGE 6 

LINE 

KK C057 
KM COMBINE S56 AND R55 
HC 2 

R59 ROUTE REACH 
R59; ROUTE C057 TO C061 

3 STOR -1 
0.065 0.037 0.065 4500 
0.0 12.0 24.0 36.0 
9.0 6.0 3.0 0.0 

50 BASIN 
0.235 
0.25 0.35 4.25 0.46 

KK C061 
KM COMBINE 550 AND R59 
HC 2 

KK DR61 
KM ROUTE C061 THRU (2) 12 FT. (SPAN) X 10 FT. X 84.5 FT. RCB'S UNDER 
KM S.R.74 AND ASSOC. STORAGE 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 

BASIN 

0.35 
130 
835 
886 
549 
291 
0 
0 
0 
0 
0 
0 
0 



a HEC-1 INPUT PAGE 7 

LINE 

BASIN 

KK C047 
KM COMBINE S46 AND S42 
HC 2 

KK R49 ROUTE REACH 
KM R49; ROUTE C047 TO C063 
RS 4 STOR - 1 
RC 0.065 0.041 0.065 6200 0.0125 0.00 
RX 0.0 12.0 24.0 36.0 79.5 85.5 91.5 97.5 
RY 9.0 6.0 3.0 0.0 0.0 3.0 6.0 9.0 

BASIN 

KK C063 
KM COMBINE S48 AND R49. THIS IS TRIBUTARY 'C' TO PADELFORD WASH AT S.R.74 
HC 2 

KK DR63 
KM ROUTE C063 THRU (3) 10 FT. (SPAN) X 10 FT. X 122.5 FT. LONG RCB'S 
KM UNDER S.R.74 AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.027 0.355 1.210 3.189 6.826 12.377 
SQ 0.0 156.9 391.5 842.8 1403.6 2048.6 2773.1 
SE 1837.1 1838.0 1840.0 1842.0 1844.0 1846.0 1848.0 

KK C065 
KM COMBINE C061 AND C063 
HC 2 



LINE 
320 
321 
322 
323 
324 
325 

HEC-1 INPU 1. 
ID. ...... 1.......2.......3.......4.......5 . . . . . . .  6.......7.......8.......9......10 
KK R123 ROUTE REACH 
KM R123; ROUTE C065 TO C0127 
RS 1 STOR -1 
RC 0.065 0.040 0.065 1400 0.0150 0.00 
RX 0.0 6.0 26.0 46.0 78.0 84.0 90.0 96.0 
RY 9.0 5.0 3.0 0.0 0.0 2.0 4.0 6.0 

KK 64 BASIN 
BA 0.437 
LG 0.25 0.35 4.30 0.44 2 0 
UI 69 7 1 144 254 386 445 523 608 771 698 
UI 4 95 430 383 360 321 286 267 225 185 176 

KK DR64 
KM ROUTE S64 THRU (1) 10 FT. (SPAN) X 6 FT. X 118.5 FT. RCB AND 
KM (1) 10 FT. (SPAN) X 6 FT. X 118.5 FT. RCB AND (1) 6 FT. (SPAN) 
KM X 5 FT. X 122 FT. RCB. UNDER S.R.74 AND ASSOC. STORAGE AT THE RD. 
RS 1 STOR 0 
SV 0.0 0.065 0.384 0.853 1.621 3.088 5.495 9.367 15.915 
SQ 0.0 103.9 215.9 459.4 759.8 1064.2 1297.2 1489.7 1660.8 
SE 1830.8 1832.0 1834.0 1836.0 1838.0 1840.0 1842.0 1844.0 1846.0 

KK R121 ROUTE REACH 
KM R121; ROUTE S64 TO C0127 
RS 1 STOR -1 
RC 0.065 0.040 0.065 700 0.0230 0.00 
RX 0.0 11.0 22.0 33.0 39.0 50.0 61.0 72.0 
RY 6.0 4.0 2.0 0.0 0.0 2.0 4.0 6.0 

KK C0127 
KM COMBINE R121 AND R123 
HC 2 

KK R129 ROUTE REACH 
KM R129; ROUTE C0127 TO C0132 
RS 3 STOR - 1 
RC 0.065 0.038 0.065 5600 0.0120 0.00 
RX 0.0 10.0 50.0 56.0 97.0 111.0 116.5 123.5 
RY 6.0 3.0 3.0 0.0 0.0 3.5 5.0 7.0 

BASIN 

PAGE 8 



HEC-1 INPUT PAGE 9 

LINE 

KK C0132 
KM COMBINE 5132 AND R129. THIS IS TRIBUTARY 'C' JUST U/S OF PADELFORD 
KM WASH 
HC 2 

KK C0133 
KM COMBINE C0132 AND R149. THIS IS PADELFORD WASH D/S OF TRIB. 'C' CONFLUEN 
HC 2 

KK R137 ROUTE REACH 
KM R137; ROUTE C0133 TO C0125 
RS 2 STOR -1 
RC 0.065 0.037 0.065 1920 0.0089 0.00 
RX 0.0 4.0 24.0 40.0 100.0 112.0 192.0 202.0 
RY 8.0 5.0 4.0 0.0 0.0 3.5 3.5 8.0 

BASIN 

KK R11 ROUTE REACH 
KM Rll] ROUTE S10 TO C017 
RS 2 STOR - 1 
RC 0.065 0.040 0.065 4600 0.0170 0.00 
RX 0.0 6.0 12.0 18.0 38.0 43.0 49.0 55.0 
RY 7.0 5.0 3.0 0.0 0.0 3.0 5.0 7.0 

BASIN 

KK C017 
KM COMBINE R11 AND 516 
HC 2 



HEC-1 INPUT PAGE 10 

..... 8.......9......10 ..... 1.......2. ...... 3.......4. ...... 5.......6.......7. 
R19 ROUTE REACH 

R19; ROUTE C017 TO C025 
3 STOR -1 

0.065 0.040 0.065 6200 0.0190 0.00 
0.0 6.0 12.0 18.0 43.0 48.0 54.0 
7.0 5.0 3.0 0.0 0.0 3.0 5.0 

LINE 
4 12 
413 
414 
415 
416 
4 17 

ID.. 
KK 
KM 
RS 
RC 
RX 
RY 

BASIN 

BASIN 

C025 
COMBINE S24, S20, AND R19 

3 

R27 ROUTE REACH 
R27t ROUTE C025 TO C031 

6 STOR - 1 
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 
7.5 5.5 3.5 0.0 0.0 4.0 6.0 

BAS IN 



m HEC-1 INPUT PAGE 11 

LINE 
4 61 
4 62 
4 63 

ID.......1.......2.......3.......4.......5.......6.......7.......8.. ..... g.... ..lo 
KK C031 
KM COMBINE S30 AND R27. THIS IS TRIBUTARY 'B' AT S.R.74. 
HC 2 

KK DR31 
KM ROUTE C031 THRU (4) 10 FT. (SPAN) X 10 FT. X 102.5 FT. RCB'S UNDER 
KM S.R.74 AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.150 0.719 2.099 4.504 7.849 12.219 14.863 
SQ 0.0 435.5 934.9 1642.9 2470.1 3411.8 4441.5 4994.4 
SE 1857.7 1860.0 1862.0 1864.0 1866.0 1868.0 1870.0 1971.0 

KK R113 ROUTE REACH 
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 

32 BASIN 
0.081 
0.25 0.30 8.00 0.09 7 
17 2 3 56 92 122 138 190 146 109 94 
84 75 63 5 4 4 3 39 37 27 22 21 
18 14 13 11 9 8 9 5 3 4 
3 3 3 3 4 3 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

KK DR32 
KM ROUTE S32 THRU (1) 6 FT. X 5 FT X 110.5 FT. RCB UNDER S.R.74 AND 
KM 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 
KM ** R111; 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 
KM COMBINE S32 AND R113 
HC 2 

KK R117 ROUTE REACH 
KM *** R117; ROUTE C0115 TO C0119 
RS 1 STOR - 1 
RC 0.065 0.040 0.065 1000 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 



HEC-1 INPU @ PAGE 12 

LINE 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
52 1 
522 

ID ....... 1.......2... .... 3. ...... 4.... ... 5.......6.......7......8.......9......10 
KK 34 BASIN 
KM *** SUBAREA 34. ALSO. TRIBUTARY 'A' TO PADELFORD WASH AT S.R. 74. 
BA 1.125 
LG 0.25 0.25 9.70 0.05 2 
UI 8 3 8 6 83 83 8 6 211 239 32 9 366 438 
UI 505 524 579 630 629 667 778 844 961 1053 
U I 7 62 64 5 594 538 514 507 470 4 4 5 444 415 
U I 394 388 359 336 335 311 287 272 254 221 
U I 226 202 202 198 191 180 180 164 137 141 
UI 132 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
U I 0 0 0 0 0 0 0 0 0 0 

KK DR34 
KM ROUTE S34 THRU (3) 10 FT. X 8 FT. X 70 FT. 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 

KK R107 ROUTE REACH 
KM *** 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 
U I 28 67 142 204 280 266 178 151 12 6 103 
UI 8 2 67 57 4 3 3 4 30 2 3 19 14 14 
UI 10 5 6 5 6 6 5 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DR38 
KM ROUTE S38 THRU (1) 6 FT. X 5 ET. X 127 FT. RCB UNDER S.R. 74 
KM AND ASSOC. STORAGE AT RD. 
RS 1 STOR 0 
SV 0.0 0.09 0.319 0.733 1.502 2.768 4.887 
SQ 0.0 45.1 114.4 214.8 327.5 445.4 477.2 
SE 1874.2 1876.0 1878.0 1880.0 1882.0 1884.0 1886.0 

KK R103 ROUTE REACH 
KM *** R103; ROUTE S38 TO C0105 
RS 2 STOR - 1 
RC 0.065 0.040 0.065 2560 0.0180 0.00 
RX 0.0 12.0 24.0 36.0 40.0 52.0 64.0 76.0 
RY 6.0 4.0 2.0 0.0 0.0 2.0 4.0 6.0 



HEC-1 INP a PAGE 13 

... 9......10 LINE ID.. . 

C0105 
COMBINE R103 AND R107 

2 

R109 ROUTE REACH 
* * * *  R109; ROUTE C0105 TO C0119 

2 STOR -1 
0.065 0.040 0.065 3200 0.0160 
0.0 6.0 12.0 18.0 45.0 
12.0 8.0 4.0 0.0 0.0 

BASIN 

112 BASIN 
0.217 
0.25 0.29 8.40 0.08 0 
51 9 4 210 317 408 
214 177 133 127 104 
34 2 5 2 6 25 10 
10 10 0 0 0 
0 0 0 0 0 

C0119 
COMBINE S102, 5112, R109, AND R117 

4 

R118 ROUTE REACH 
* * *  R118; ROUTE C0119 TO C0125 

3 STOR -1 
0.065 0.037 0,065 5400 0.0110 
0.0 6.0 12.0 18.0 58.0 
9.0 6.0 3.0 0.0 0.0 

BASIN 



HEC-1 INPUT PAGE 14 

LINE ID.. 

C0124 
COMBINE S122 AND R118. THIS IS TRIB. 'C' JUST UPSTREAM OF PADELFORD 
WASH 
2 f 

C0125 
COMBINE C0124 AND R137. THIS IS PADELFORD WASH JUST DOWNSTREAM OF 
TRIB. 'A1 CONFLUENCE. 
2 

BASIN 

BASIN 

DR3 6 
ROUTE S36 THRU (1) 6 FT. (SPAN) X 7 FT. X 110 FT. LONG RCB UNDER 
S.R.74 AND ASSOC. STORAGE AT RD. 

1 STOR 0 
0.0 0.051 0.293, 0.890 2.040 
0.0 43.0 133.0 246.0 373.0 

1900.2 1902.0 1904.0 1906.0 1908.0 

RlOl ROUTE REACH 
*** R101; ROUTE S36 TO RlOlA 
*** 536 OCCURS AT ADOT STA.620+35 (6'X7' RCB) ON S.R.74 
***  END OF RlOl IS AT S. EDGE SEC.36,T6NtR2W AND BEGINNING 
*** OF RlOlA 

12 STOR -1 
0.065 0.042 0.065 8460 0.0130 0.00 
0.0 8.0 15.0 17.0 28.0 30.0 38.0 68.0 
4.0 2.0 1.0 0.0 0.0 1.0 2.0 4.0 



* HEC-1 INPUT PAGE 15 

LINE 

KK RlOlA ROUTE REACH 
KM ***  RlOlA; ROUTE RlOl TO C0191 
KM M * * *  THIS ROUTE STEP COMPLETES ROUTING OF S36 TO C0191 
RS 7 STOR -1 
RC 0.065 0.040 0.065 4300 0.0130 0.00 
RX 0.0 2.0 4.0 16.0 33.0 40.0 64.0 80.0 
RY 6.0 5.0 4.0 0.0 0.0 1.0 1.5 8.0 

KK C0191 
KM COMBINE 5106, RlOlA, AND C0125 
HC 3 

KK R193 ROUTE REACH 
KM *** R193; ROUTE C0191 TO C0195 
RS 2 STOR -1 
RC 0.065 0.037 0.065 2500 0.0100 0.00 
RX 0.0 40.0 153.0 331.0 405.0 445.0 485.0 525.0 
RY 5.5 3.0 2.0 0.0 0.0 2.0 3.0 5.5 

192 BASIN 
0.525 
0.25 0.37 5.20 0.27 9 
116 179 433 672 887 1047 1283 849 
545 457 379 305 272 244 196 149 
89 89 65 57 58 4 6 2 2 23 
2 2 2 3 23 2 2 0 0 0 0 
0 0 0 0 0 0 0 0 

KK C0195 
KM COMBINE S192 AND R193 
HC 2 

KK R197 ROUTE REACH 
KM *** R197; ROUTE C0195 TO C0199 
RS 7 STOR -1 
RC 0.065 0.037 0.065 4700 0.0110 0.00 
RX 0.0 148.0 297.0 365.0 482.0 550.0 699.0 847.0 
RY 5.5 3.0 2.0 0.0 0.0 2.0 3.0 5.5 

BASIN 



HEC-1 INPUT PAGE 16 

LINE ID.. 

C019 9 
COMBINE S198 AND R197 
2 

SPLIT3 
DIVERT AS 'MAIN3' THE FLOW TO PADELFORD WASH AND AS 'SPLIT3' THE 
FLOW TO SPLITS. FLOW SPLIT BASED ON A RATING CURVE OF ENERGY GRADE 
VERSUS DISCHARGE FROM HEC-RAS MODEL ANALYSIS AT SEC. 32.443 OF 
SPLIT3 AND SEC. 3.584 OF MAIN PADELFORD WASH. 

MAIN3 
0.0 164.0 380.0 597.0 952.0 1475.0 2215.0 3195.0 4384.0 5958.0 

8608. 11401.0 14118.0 
0.0 34.0 167.0 300.0 431.0 669.0 1031.0 1568.0 2310.0 3318.0 

5233.0 7455.0 9318.0 

R301 ROUTE REACH 
*** R301 ; ROUTE SPLIT3 TO C0215 

10 STOR -1 
0.065 0.037 0.065 8920 0.0110 0.00 
0.0 80.0 160.0 195.0 255.0 290.0 370.0 450.0 
4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

BASIN 

C0215 
COMBINE S216 AND R301 NEAR WHITE WING RD. 
2 

SPLT3 
DIVERT AS 'SPLT3' FLOW TO SPLIT3 WASH AND AS 'SPLIT4'FLOW TO SPLIT4 WASH 
FLOW SPLIT BASED ON RATING CURVE ANALYSIS BY HEC-RAS MODEL AT SEC. 30.71 
OF SPLIT3 WASH AND SEC. 30.841 OF SPLIT4 WASH. 

SPLIT4 
0.0 448.0 780.0 1283.0 1892.0 2764.0 4240.0 5844.0 
0.0 0.0 51.0 131.0 212.0 380.0 663.0 931.0 

R323 ROUTE REACH 
R323; ROUTE 'SPLIT3' TO C0219. 

6 STOR - 1 
0.065 0.037 0,065 3800 0.0110 0.00 
0.0 40.0 160.0 188.0 228.0 256.0 376.0 416.0 
4.2 3.0 2.0 0.0 0.0 2.0 3.0 4.2 



HEC-1 INPU @ PAGE 17 

LINE 
734 
735 
736 
7 37 
738 
739 
740 
741 
742 

ID.. 
KK 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
U I 

..... 2.......3 ....... 4.......5.......6.......7.......8.......9......10 
BASIN 

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

SPLIT4 
RETRIEVE 'SPLIT4' FLOW FROM NEAR WHITE WING RD. 

SPLIT4 

R321 ROUTE REACH 
R321; ROUTE'SPLIT4' TO C0217. 
5 STOR - 1 

0.065 0.037 0.065 3400 0.0100 0.00 
0.0 57.0 115.0 160.0 190.0 235.0 293.0 350.0 
4.0 3.0 2.0 0.0 0.0 2.0 3.0 4.0 

BASIN 

C0217 
COMBINE S214 AND R321 AT CAP CANAL FOR 'SPLIT4' WASH AT CAP CANAL. 
2 

C0400 
COMBINE 'SPLIT3' AND 'SPLITI' WASHES AT CAP CANAL. 

2 2 3 

DR400 
ROUTE C0400 THRU THE (1) CAP CANAL OVERCHUTE STRUCTURE AND ASSOC. 
STORAGE TO WEST OF 163RD. AVE . 
OVERFLOW TO EAST ACROSS THE 163RD AVE. WAS MODELED, STARTING AT EL.1553 
IN THE FOLLOWING DIVERT ROUTINE. 
NO OVERFLOW TO WEST WAS ASSUMED AT THIS TIME, ALTHOUGH POTENTIAL EXISTS 
AT EL. 1549.0 

1 STOR 0 
0.0 0.10 1.7 10.87 20.82 35.22 78.92 108.77 144.27 223.4 

244.0 250.0 



HEC-1 INPU lo PAGE 18 

LINE 

KK DV400 
KM DIVERT AS"DV4001' FLOW REMAINING ON WEST SIDE OF 163RD AVE. AND AS 
KM "DV501" , FLOW WEIRING TO EAST OVER 163RD AVE. 
DT DV501 

KK MAIN3 
KM RETRIEVE1MAIN3 FLOW 
DR MAIN3 

SPLIT2 
DIVERT AS 'MAIN2' THE FLOW TO MAIN PADELFORD WASH AND AS 'SPLIT2' 
THE FLOW TO SPLIT2 WASH. 
THE FLOW SPLIT IS BASED ON A RATING CURVE ANALYSIS BY HEC-RAS MODEL 
OF ENERGY GRADE EL. VERSUS DISCHARGE AT MAIN SEC.3.300 AND 
SPLIT2 WASH SEC. 22.114 

MAIN2 
0.0 261.0 380.0 668.0 1015.0 1464.0 2108.0 2884.0 3789.0 4803.0 

5926.0 7158.0 8365.0 9380.0 
0.0 261.0 348.0 570.0 850.0 1233.0 1718.0 2253.0 2825.0 3450.0 

4130.0 4887.0 5572.0 6028.0 

KK R318 ROUTE REACH 
KM *** R318; ROUTE SPLIT2 TO C0410 
RS 15 STOR - 1 
RC 0.065 0.037 0.065 11200 0.0110 0.00 
RX 0.0 60.0 180.0 255.0 295.0 370.0 490.0 550.0 
RY 3.5 3.0 2.0 0.0 0.0 2.0 3.0 3.5 

BASIN 



HEC-1 INPUT PAGE 22 

. . .10 LINE ID.. 

C02 4 7 
COMBINE S244 AND R237 

2 

BASIN 

0.35 
47 
524 
151 
5 8 
2 2 
0 
0 
0 

SPLIT5 
RETRIEVE SPLIT5 FLOW 

SPLIT5 

R251 
ROUTE SPLIT5 FLOW ALONG WASH TO CAP CANAL TO C0255 
5 FLOW -1 

0.065 0.037 0.065 5475.0 0.011 
0.0 50.0 250.0 290.0 300.0 340.0 540.0 590.0 
10 6 5 0 0 5 6 10 

C0255 
COMBINE R251 AND S238 AT CAP CANAL AS COMBINED SPLIT5 WASH FLOW 
2 

MAINl 
RETRIEVE 'MAIN1'FLOW. 

MAINl 

R203 ROUTE REACH 
*** R203; ROUTE MAINl TO R205 

10 STOR - 1 
0.065 0.037 0.065 5600 0.0110 0.00 
0.0 125.0 250.0 269.0 291.0 311.0 436.0 561.0 
4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

MN 1 
MTRIEVE 'MN1' FLOW FROM SPLIT1 WASH TO MAINl WASH AT C0207 

MN1 

C02 0 7 
COMBINE MN1 AND R203 
2 19.1 
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LINE 

KK R205 ROUTE REACH 
KM ***  R205; ROUTE C0207 TO C0420 NEAR CAP CANAL AS MAIN1 OF PADELFORD WAS 
RS 11 STOR -1 
RC 0.065 0.037 0.065 5600 0.0110 0.00 
RX 0.0 125.0 250.0 269.0 291.0 311.0 436.0 561.0 
RY 4.5 3.0 2.0 0.0 0.0 2.0 3.0 4.5 

BASIN 

0.35 
5 1 
375 
258 
133 
63 
0 
0 
0 
0 
0 

KK C0420 
KM COMBINE R203 AND 5222 FOR MAIN1 WASH AT CAP CANAL 
HC 2 

KK C0500 
KM COMBINE C0255, C0247, C0430, C0420, AND C0410 
HC 5 23.0 

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

KK C0501 
KM COMBINE C0500 AND DV501 AT CAP CANAL 
HC 2 23.0 

KK DR501 
KM ROUTE C0501 THRU THE (5) SETS OF CAP CANAL OVERCHUTE STRUCTURES 
KM AND THE ASSOC. STORAGE EAST OF 163 RD AVE. 
RS 1 STOR 0 
SV 0.0 2.88 34.7 115.64 258.34 457.0 711.36 1026.64 1205.57 1398.37 
SQ 0.0 117.3 327.5 907.1 1738.6 2605.6 3180.2 3656.4 3873.5 4078.7 
SE 1539.4 1540.0 1542.0 1544.0 1546.0 1548.0 1550.0 1552.0 1553.0 1554.0 

DV3-6 
DIVERT AS"DV3-6" THE FLOW TO STRUCTURE I.D.'S 3-6 ALONG CAP CANAL 
AND AS "DV2" THE FLOW TO STRUCTUE I.D.#2,A.K.A.,STA.253+00. 

DV2 
0.0 117.3 327.5 907.1 1738.6 2605.6 3180.2 3656.4 3873.5 4078.7 

4459.8 
0.0 5.6 29.9 62.7 145.0 243.0 322.8 380.3 406.4 430.1 

474.5 
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LINE 

KK DV4-6 
KM DIVERT AS "DV4-6" THE FLOW TO STRUCTURE I .D. 'S 4-6 ALONG CAP CANAL 
KM AND AS "DV3" THE FLOW TO STRUC. I .  D. #3,A.K.A., STA. 272+35. 
DT DV3 
D I  0.0 111.7 297.6 844.4 1593.6 2362.6 2857.4 3276.1 3467.1 3648.6 
DQ 0.0 25.0 83.6 282.6 558.8 850.8 1050.0 1209.7 1282.4 1351.3 

KK DV5-6 
KM DIVERT AS "DV5-6" THE FLOW TO STRUCTURE I .D. 'S 5-6 ALONG CAP CANAL 
KM AND AS "DV4" THE FLOW TO STRUC. I.D.#4, A.K.A., STA.279tOO. 
DT DV4 
D I  0.0 86.7 214.0 561.8 1034.8 1511.8 1807.4 2066.4 2184.7 2297.3 
DQ 0.0 31.9 43.9 106.8 200.5 302.8 357.8 410.0 433.6 456.5 

KK DV6 
KM DIVERT AS "DV5" THE FLOW TO STRUCTURE I .D .  #5, A.K.A., STA. 298+0O, AND 
KM AS "DV6" THE FLOW TO STRUCTURE I.D.#6, A.K.A. , STA.315+00. 
DT DV5 
D I  0.0 54.8 170.1 455.0 834.3 1209.0 1449.6 1656.4 1751.1 1840.8 
DQ 0.0 23.1 49.0 111.3 205.5 300.3 360.4 412.3 436.0 458.6 
zz  



*INPUT 
SCHEMATIC DIAGRAM O F  STREAM NETWORK 

L I N E  ( V )  ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. ( . ) CONNECTOR (<---) RETURN O F  DIVERTED OR PUMPED FLOW 





R 1 2 1  

C 0 1 2 7 . . . . . . . . . . . .  
v 
v 

R 1 2 9  

1 3 2  

............ C 0 1 3 2  

C 0 1 3 3 . . . . . . . . . . . .  
v 
v 

R 1 3 7  

1 0  
v 
v 

R 1 1  

1 6  

C 0 1 7 . . . . . . . . . .  .. 
v 
v 

R 1 9  

20 

2 4  

....... C 0 2 5 . . . . . . . . . . . . . . . . .  
v 
v 

R 2  7 

3 0 

C 0 3 1 . . . . . . . . . . . .  
v 
v 

DR3 1 
v 
v 

R 1 1 3  

. . 
3  2  
v 
v 

DR32 
v 
v 

R l l l  

C O l l S . . . . . . . . . . . .  
v 



36 
v 
v 

DR3 6 
v 
v 

R l  01 
v 
v 

RlOlA 





------- > MN1 
S P L T l  

------- > S P L I T 5  
S P L T l  

v 
v 

R 2 1 1  





) RUNOFF ALSO COMPUTED AT THIS  LOCATION 
* * * * * * * * * * * * * i t * * * * * * * * * * * * * * * * * * * * * *  

*************ti******************* 

* * 
* 
* FLOOD HYDROGRLYH PACKAGE (HEC-1) * 

OF ENGINEERS 
* JCN 1 9 9 8  * 

ENGINEERING CENTER * 
* VERSION 4 . 1  * 

SECOND STREET * 
* * 

CALIFORNIA 9 5 6 1 6  * 
* RUNDATE 02APR02 TIME 0 9 : 2 9 : 2 8  * 

7 5 6 - 1 1 0 4  * 
* * 

* 

* U. S .  ARMY CORPS 

* HYDROLOGIC 

* 6 0 9  

* DAVIS , 

* ( 9 1 6 )  

* 



Project ID: PADEL24D - Major Basin: 01 - Return Period: 100 Years 
PADELFORD WASH FLOODPLAIN DELINEATION STUDY, FCDMC NO. 99-12 
PREPARED BY A-N WEST, INC. JOB.NO.7158-07, DATE;9/28/00,REV.11/10/00 
100-YR. 24. HR. STORM 
REVISED 11/10/00 TO CONVERT FROM CLARK TO S-GRAPH UNIT HYDROGRAPH 
METHOD. 
60 PERCENT REDUCTION OF 'BOOK'ROCK OUTCROP % AS RTIMP VALUES, 
MODELED IN THIS RUN. 
REVISED1/3/01 TO FLOW DISTRIBUTIONS PER REFINED HEC-RAS ANALYSIS 
AND REVISE C0500 HC RECORD TO SHOW 23 SQ. M1.D.A. 

12 I0 OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 2 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

2000 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE NQ 3 0 ENDING DATE 
NDTIME -1838 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.03 HOURS 
TOTAL TIME BASE 66.63 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 

14 JD INDEX STORM NO. 1 
STRM 4.18 PRECIPITATION DEPTH 
TRDA 0.01 TFCUSPOSITION DRAINAGE AREA 



INTENTIONALY 
LEFT BLANK 



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 
0.01 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 



INDEX STORM NO. 2 
STRM 4.16 PRECIPITATION DEPTH 
TRDA 1.00 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 





INDEX STORM NO. 3 
STRM 4.05 PRECIPITATION DEPTH 
TRDA 5.00 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 0.00 
0.00 0.00 
0.00 0.00 
0 .01  0.01 
0 . 0 1  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 



INDEX STORM NO. 4 
STRM 3.93 PRECIPITATION DEPTH 
TRDA 10.00  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 





INDEX STORM NO. 5 
STRM 3.80 PRECIPITATION DEPTH 
TRDA 20.00 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 0.00 
0.00 0.00 
0.00 0.00 
0 .01  0.01 
0.01 0.01 



INDEX STORM NO. 6 
STRM 3.76 PRECIPITATION DEPTH 
TRDA 30.00 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 







WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD.  EXCESS S E T  TO ZERO 1 
RUNOFF SUMMARY 

FLOW I N  CUBIC F E E T  PER SECOND 
TIME I N  HOURS, AREA I N  SQUARE M I L E S  

PEAK T I M E  O F  AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM 
OPERATION STATION FLOW PEAK ?LREA STAGE 

6 -HOUR 2 4 -HOUR 72-HOUR 

TIME O F  
MAX STAGE 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

3 COMBINED AT 

HYDROGRAPH AT 
7 2 275. 12.07 22. 6. 2. 

ROUTED TO 
DR7 2 260. 12.10 22. 6. 2. 

HYDROGRAPH AT 
7 0 202. 12.03 14. 4. 1. 

ROUTED TO 
DR7 0 144. 12.10 14. 4. 1. 

HYDRCGRAPH AT 
6 8 718. 12.20 93. 27. 10. 

ROUTED TO 
DR68 713. 12.23 93. 27. 10. 

3 COMBINED AT 
C014 1 1042. 12.17 

ROUTED TO 

HYDROGRAPH AT 
144 489. 12.17 53. 14. 5. 

3 COMBINED A T  



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROWED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYCROGRAPH 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 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED 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 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH A T  

ROUTED T O  



HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

R321 

214 

C02 17 

C0400 

DR4 0 0 

DV501 

DV400 

MAIN3 

MAIN2 

SPLIT2 

R318 

220 

C04 10 

MAIN2 

MAIN1 

SPLIT1 

R316 

212 

C02 0 8 

MN1 

SPLTl 

210 

C0209 

SPLIT5 

SPLTl 

R211 

226 

C04 3 0 



ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED 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 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 



DV5 - 6 1446. 14.40 

D I V E R S I O N  TO 
DV5 359. 14.40 

HYDROGRAPH AT 
+ DV6 1086. 14.40 

* * *  NORMAL RJD O F  HEC-1 * * *  
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