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SECTION 1 

INTRODUCTION 

1.1 Project Description 

This report covers the drainage concept plans for a portion of the Santan Freeway from Price Road 
to Gilbert Road. The drainage plans are part of the General Plan development for this portion of the 
freeway that was developed in Phase V of the Price Expressway (now Freeway) GEC agreement 
with the Arizona Department of Transportation (ADOT) . On-site draina~e plans are presented in 
Section 3 and off-site plans in Section 4 of the report. 

In addition, preliminary drainage concepts are included for the remaining portion of the Santan 
Freeway from Gilbert Road to Baseline Road near the interchange with US 60. These concepts are 
a fully-developed conceptual plans but indicate design discharges and preliminary size and location 
of channels, culverts and detention basins. Phase V did n u  include general plan development east 
of Gilbert Road. However, the drainage activities in Phase V included developing the offsite 
hydrology (HEC-1) models for all of the Santan Freeway which was reported in "Hydrology Study 
for Santan Freeway and Reanalysis of Price Freeway Hydrolo~y," (December, 1994). Using the 
revised hydrology, which conforms to ADOT's new criteria adopted in 1993, HDR updated the 
original drainage concepts which were developed by Dames and Moore in 1988. These are 
presented in Section 5. 



SECTION 2 

DRAINAGE AREA AND HYDROLOGY 

2.1 Previous Reports 

The drainage area and hydrology were previously described in the HDR report entitled "Hydrology 
Study for Santan Freeway and Reanalysis of Price Freeway Hydrology," (December, 19941. A brief 
summary of results of that report is presented in this report. For details, the original report should 
be obtained. The hydrology for two large drainage areas was developed in that study as shown in 
Figure 1. The first was the Gilbert-Chandler ADMS area, which is so-named because the hydrologic 
model structure was adapted from a model developed by the Flood Control District of Maricopa 
County(FCDMC) in 1993 and 1994. The second was a new model developed in an area that is 
identified by the FCDMC as the Eastern Maricopa County ADMS area. 

2.2 Gilbert-Chandler ADMS Model 

The ADOT version of the Gilbert-Chandler ADMS model flow-routing is shown in Figure 2. The 
model is divided into three subareas that total approximately 123 square miles. The model structure 
is nearly identical FCDMC's model in that the flows are routed with the same assumptions regarding 
flow splits at intersections between arterial streets, railroad embankments, and canals. Most 
FCDMC routing parameters such as flow length and slope and Green-Ampt loss-rate parameters 
were adopted in the ADOT model. The two models differ in the distribution of rainfall and in the 
unit hydrograph methodology. ADOT's precipitation model is based upon the use of the default 
"balanced storm" distribution and rainfall reductions in the HEC-1 Flood Hydrograph Package. 
Comparisons are given in the aforementioned report. Each of the three subareas constitutes a very 
large and complicated model in itself. For this reason the model results are not included in this 
report. The design flows and other model results that directly impact the design of Santan Freeway 
drainage facilities are reported in subsequent chapters of this report. 

2.3 Eastern Maricopa County ADMS Model 

The ADOT version of the FCDMC's model is shown in Figure 3. Unlike the Gilbert-Chandler model, 
HDR developed a substantially new model for this area. The existing FCDMC model for this area 
conformed neither to ADOT's new hydrology standards adopted in 1993 nor to FCDMC's own new 
hydrology standards adopted in 1992. Furthermore, the structure of the original model was not 
conducive to calculating hydrographs at the required design points along the Santan Freeway. The 
ADOT model is developed for the 33 square miles t h a t  are tributary to the planned freeway corridor. 
Details of this model are in the December, 1994 report. Design flows and approximate locations of 
culverts and channels are included in this report. 



STUDY AREA 

I r------ 
,; - SANTAN FREE1TAY 

/ 
; 

PRICE EXPRESSWAY 
SANTAN AND SOUTH MOUNTAIN FREEWAYS 

Hydrology Study 

Location Map 

Figure 1 



9 
a 

1.. 4 -  I 
.. N-C TI 

a 
0 
c b u 
0 
N 

0. .- 0 
8 
P 2 S i? 

Area 1 

Area 2 

Area 3 

Basin 

Flow~ath 

Hydrology Study 
Gilbert - Chandler 

FLOW ROUTING MAP 

Figure 2 Em 



Powerlina Don 

DRAMAGE AREA BOWDARIfS 

I - W A G E  ROII PATHS 

WOR ROAOWAYS 

OTHER BOUNOAF(IEs 

UR FORCE 2c4 O r A C E A R E A N u Y B E R  

BA9 c a  oSC(WQNlRAllO( POINTS 

- SaL llPE BOUNDMY 

Hydrology Study 
EASTERN MARICOPA 
COUNTY ADMS AREA 

Figure 3 



SECTION 3 

ON-SITE DRAINAGE PLAN (Price Road to Gilbert Road) 

3.1 General Description 

The on-site drainage system consists of a series of large diameter storm sewers that collect and 
concentrate runoff from the mainline roadway section. At low points in the depressed freeway 
sections, on-site pump stations will pump the ponded storm water into the channels on the north 
side of the Santan Freeway. The channels are part of the off-site collection system discussed in 
Section 4. 

In this segment the mainline profile passes under Dobson, Alma School, McOueen, Cooper and 
Gilbert Road crossings and over Arizona Avenue, the Southern Pacific Railroad, and the 
Consolidated Canal. There are three storm sewer collection systems under the mainline profile that 
drain the depressed freeway segments to low points at Dobson, McQueen and Cooper Roads. 
Pump stations are located at each of these intersection low points which discharge to the off-site 
channel collection system running east to west along the north side of the freeway. The off-site 
collection system conveys combined off-site and on-site storm water to the PriceISantan 
Interchange where it discharges to an inverted siphon. The siphon is part of the Price Freeway 
drainage system previously designed to a concept level by HDR. ("Gila Drain Alternative Concept 
Drainage Report," February, 1993). 

The pump stations are identical 200 cfs capacity pump stations designed in accordance with 
ADOT's pump station design criteria developed by HDR for the Price and Santan Freeway pump 
stations in 1991. ("Storm Water Pump Station Design Documents," Vols. I, II, and 111, 1991). In 
general, the five pump stations for the original Price and Santan drainage systems in the "Gila Drain 
Alternative" report are also identical stations with a peak capacity of 200 cfs. The difference in 
peak inflows is buffered by varying lengths of 96-inch diameter storage pipes placed upstream of 
the pump station intake and in the same location as the on-site storm sewers. 

3.2 Drainage Criteria and Assumptions 

The conceptual design of on-site drainage systems was performed using guidelines of the ADOT 
Urban Highways Desion Procedures Manual (DPML 1990 and the Jiighwav Orainaae Des ia~ 
Manual, Hvdrolopy. March, 1993. Runoff collected by the on-site system is generated only within 
the project's right-of-way. As a result, the drainage areas are small and the rational method 
(Q=CIA) was used to compute peak runoff flows. The J-lvdroloav Manu4 recommends its use be 
limited to watersheds not larger than 160 acres. 

The rational method requires three types of data for peak discharge computation. They are the 
runoff coefficient, C, which represents the ratio of runoff to rainfall; the rainfall intensity (I) which is 
the intensity of rainfall, in inches per hour, for a storm duration equal to time of concentration and; 
the drainage area (A) in acres. 

For the on-site analysis two principal values of C were applied: 

Paved Surfaces 0.95 
Highway Slopes 
(decomposed granite 
with 3:1 slope) 0.70 

The maximum C value of 0.70 for highway slopes was applied universally to all nonpaved areas 
within the project. 



The rainfall intensity was determined using the standard ADOT method. A 50-year return period, 
one hour precipitation depth of 2.2 inches was derived from precipitation maps and procedures in 
Chapter 1 of the ADOT Hvdroloav Manual. Intensity values were selected from Figure 2-2 I-D-F 
graph for Zone 8 for a storm duration equal to the drainage area time of concentration (Tc). Due to 
the typically small drainage areas the estimated time of concentration rarely exceeded the minimum 
recommended value of 10 minutes as shown in Table 1. The Tc formula in Table 1 is Equation 2-2 
from the Hvdroloav Manual. 

On-site drainage areas are a function of the rolling profile of the depressed freeway sections, 
prevalent throughout this alignment. Vertical curve crest points set upper boundary limits and curve 
sag points are the concentration points. The major areas were then subdivided as needed to assist 
in developing the design of the major storm drain trunk lines. The drainage areas were estimated 
and are subject to adjustment during the final design process. 

As directed in the DPM. the design frequency selected for use on on-site areas of depressed 
roadway is 50 years. Most sections of the Priceisantan alignments are depressed. Those portions 
not depressed and not directly contributing to a depressed concentration point, including bridge 
crossings, would normally be analyzed for the 10-year frequency storm by the section designer. 
The concept design is limited to the mainline collection system and does not include details such as 
catch basins and cross-street drainage that would likely to be designed for the 10-year storm. 

The mainline (on-site) storm drain pipes for this segment are designed for the 50-year peak flow. 
Where 100-year off-site flows combine with 50-year on-site flows, such as where pump stations 
discharge to the off-site collector channels, the off-site flow peaks are usually larger and occur 
much later than the on-site peaks. Therefore, channels are generally designed for the 100-year off- 
site peak flows, and 50-year on-site peak flows are disregarded. This assumption should be verified 
in final design. 

3.3 Storm Drain System Design 

On-site gravity storm drains collect runoff from the ramps and mainline areas. This closed conduit 
system will intercept surface runoff via a network of catch basins and lateral connector pipes, 
conveying and concentrating most of the on-site runoff to three mainline sag locations at Dobson 
McQueen and Cooper Roads. 

Because of the depressed configuration of the mainline profile, the sag points have no positive 
gravity outfall and on-site storm water pump stations are required at these locations. 

The on-site storm sewer design data is given in Table 2. Drainage Concept Plans DR-80 though DR- 
93 are included in Appendix 1 and in the master plan set. The 50-year peak inflows at the three 
locations range from 274 cfs at Dobson Road to 31 5 cfs at Cooper Road. By using 96-inch 
underground storage pipes, the peak design inflow to each pump station will be reduced to 
approximately the same value of 200 cfs. The inflow hydrographs for the storage volume 
calculations were developed using HEC-1 models. Program print-outs are included in Appendix 2. 
The total base pump station is capacity is 222 cfs, which consists of 4-50 cfs engine driven pumps 
and a 22 cfs electric submersible low-flow pump. 

The storm drain facilities discussed here and shown on the drainage plans represent only the major 
drainage structures. The overall collection system was conceptualized in order to obtain reasonable 
drainage boundaries, times of concentration and other input parameters necessary to the analysis. 
It should be noted that the storm drain trunk lines analyzed and shown in plan depict an average 
pipe size for the reach in which they are located. These sizes should be reanalyzed and refined 
during the detail design process. 
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SECTION 4 

OFF-SITE DRAINAGE (Price Road to Gilbert Road) 

4.1 General Plan 

The freeway mainline profile in this segment is mostly depressed except at the crossings of the 
SPRR and the Consolidated Canal. As detailed in the Hydrology StudyiDec. 19941, the canal and 
railroad embankments interrupt the westward flow of runoff. Sheet flows pond against the east 
embankments and may flow southward. In some locations the 100-year flow overtops the 
embankment. In the case of a canal, such as Consolidated Canal, the overtopping flow usually 
discharges into the canal and may exceed the canal capacity. This, in turn, may cause an overflow 
of the west bank at some location downstream. In the case of the Chandler spur of the SPRR, 
there are several locations where the ponded flow discharges through small culverts or bridges. 
The flow routing map of Figure 2 shows the sheet flow routing paths over or through the 
embankments. The locations are described in detail in the HEC-1 models for this area. 

The freeway drainage plan for this segment protects the mainline from flooding by the 100-year off- 
site flood event. The off-site system conveys flows westward to the proposed regional drainage 
system that begins at the future PriceISantan Interchange. The elements of the regional drainage 
system consist of a channel along the north side of the Santan Freeway between the PriceISantan 
Interchange and the Gila Drain, Detention Basin 8, a large channel improvement of the Gila Drain 
from the Santan Freeway to Maricopa Road, and the enlargement of a three-mile portion of the Gila 
Drain Floodway. These are described in previous HDR reports ("Gila Drain Alternative" and "Gila 
Drain Floodway Master Plan," February, 1993) 

The principal features of the off-site drainage plan for this segment are shown in Figure 4. The 
facilities consist of concrete-lined collection channels, two detention basins, K and L, and equalizing 
cross-culverts upstream of the SPRR and Consolidated Canal embankments. 

4.2 Channels 

The purpose of the channels running along the north side of the freeway is to collect on-site and 
"local" off-site flows that are intercepted by the freeway and to convey these flows, along with the 
pump station discharges, to detention basins K and L. The general direction of drainage is westerly 
and parallels the freeway except where the freeway jogs between the SPRR and McOueen Road. In 
this reach the freeway intercepts the off-site flow from Subarea 48 (Figure 2), which is assumed to 
flow into Basin K and is regarded as "local" off-site flow. This also occurs between Price and 
Dobson Roads and the channel is designed to accept the 100-year discharges from Subareas 74A,B 
and C, respectively. 

The channels have bottom widths of 8 or 10 feet, depths of 4 to 6 feet, 2: 1 side slopes, and are 
lined with concrete with an n-value = 0.01 8 (conservatively high for planning purposes). The 100- 
year design discharges range from 350 to 596 cfs. Freeboard is generally a minimum of one foot 
and most channels have more than one foot of freeboard because the channel depth is rounded to 
the even foot of depth. The channel data is given in Table 3 and the channels are shown on the 
plan sheets in Appendix 1. The channels are not optimized in terms of being segmented into 
shorter reaches with channel drops to minimize size and excavation cost. This is a process that 
should be undertaken in detailed design. 

Table 3 and the plan sheets also show the size and location of channel cross-culverts at the arterial 
crossings of the freeway at Dobson Road, Alma School Road, Arizona Avenue, Cooper Road and 
Gilbert Road. 
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4.3 Detention Basins 

Detention basins K and L are located upstream of the SPRR and Consolidated Canal crossings as 
shown in Figure 4. Basin K has a 100-year storage volume of 36 acre-feet and is configured to fit 
in a remnant parcel (parcel is about 5.8 acres, Basin K requires about 5.2 acres) as shown on plan 
sheets D-86 and D-87. It is approximately 19 feet deep, 4: 1 slopes, 4' freeboard, and the 1500' 
24-inch gravity drain is shown to discharge into the on-site collection system at Arizona Avenue. 
An alternative to this is to extend the 24"(or larger) line over two miles to the off-site channel near 
Dobson Road. This would be considerably more expensive, but would avoid requiring the on-site 
pump station to pump the off-site flows. The on-site alternative was used because the flows are 
small and would initially judged not to significantly impact operating cost (i. e. fuel cost). A 
detailed study during the design phase is recommended to determine an optimal configuration of 
basin, outlet and pump station. If a larger site were available in the future, the basin could be 
configured as a shallow, gravity-drained multiple-purpose basin. 

Detention basin L is located upstream of the Consolidated Canal and is configured with a 100-year 
volume of 53 acre-feet. Basin L detains the Cooper pump station on-site discharges and the gravity 
drain flows from Basin 0. The Basin 0 gravity drain will likely discharge to the freeway channel east 
of Gilbert Road, and is therefore not shown in Table 3 or the plans in Appendix 1. 

Basin L , with a total depth of 20 feet, 4:1 slopes, 4' freeboard and 30' buffer at the top, would 
occupy a 6.6 acre site. The 30-inch outlet is configured to discharge to the on-site collector system 
near McQueen Road. The 20' wide spillway discharges a maximum of 65 cfs to freeway channel 
via a 48" pipe culvert under the Consolidated Canal. Basin L, like Basin K, can be configured in a 
number of ways. The size, shape, location and outlet of the basin are flexible and depend to some 
extent upon local land use and development conditions when the freeway is constructed. The 
future plans may also be influenced by regional flood control projects that are undertaken as 
development occurs in this area. 

Preliminary HEC-1 basin models are included in Appendix B. 

4.4 Equalizing Cross-Culverts 

As previously mentioned, the SPRR and Consolidated Canal embankments intercept and pond 
westward flowing sheet flows in the drainage areas north of the freeway. The ponded flows tend 
to move southward along the upstream (east) bank. They are passed unimpeded under the 
freeway using 5-1 01x6' CBC's at the SPRR crossing and 4-1 01x6' CBC's at the Consolidated Canal 
crossing. The culverts are oversized and are placed at the existing grade to minimize backwater 
effects. This may result in siltation within the barrels of these structures. However, the siltation 
will be similar to  that occurring in the adjacent ponding areas. 



SECTION 5 

0 FF-SITE DRAINAGE CONCEPTS (Gilbert Road to Baseline Road) 

5.1 General 

The hydrology study completed by HDR in December, 1994, included the entire Santan Freeway 
corridor. For the segments east of Gilbert Road, for which a general plan has not yet been 
developed, HDR completed a conceptual level drainage study which involved the determination of 
off-site design flows and preliminary sizing of channels, basins and cross-culverts which is reported 
in this section. The study was limited to major off-site facilities only. 

Figure 5 shows the segments of the freeway from Gilbert Road east and north to Baseline Road. 
Within these segments there are two distinctly different drainage patterns. From Gilbert Road to 
approximately Warner Road the pattern is similar to the pattern for the freeway portions west of 
Gilbert Road, which are alternating depressed and elevated sections. Therefore, off-site drainage 
that is intercepted by the freeway is conveyed westward through a system of channels and 
detention basins, similar to the Price to Gilbert Road segment discussed in Section 4. 

North of Warner Road the freeway mainline is mostly elevated and crosses many shallow, but 
relatively well-defined natural channels. Numerous cross-culverts are therefore required to pass the 
off-site flows for this segment and channels and basins are not necessary to protect the freeway. 
This area is largely undeveloped at the present time. 

In 1992, HDR conceptually redesigned freeway to determine if there was a cost-reduction potential. 
A set of base plan sheets was developed for this purpose. This set of plan sheets were used to 
show the major drainage facilities for present study, and Sheets 106 through 120 are included in 
Appendix 4. The freeway alignment for the "Cost Reduction Study", particularly the vertical 
alignment, was altered from the original corridor study in 1988. Therefore, the drainage concepts 
also changed somewhat from original concepts (Dames and Moore; July 19,1988). 

5.2 Gilbert Road to Warner Road Segment 

The off-site facilities for this segment are listed in Table 4 and shown on Sheets 106 to 11 7 in 
Appendix 4. There are three detention basins. Basin 0 is a 100 acre-foot basin located south of 
the freeway corridor at Lindsay Road and the Eastern Canal crossing. It receives off-site flow from 
drainage subareas 32 and 33A, on-site flow from the Val Vista drive pump station, and basin drain 
flows from Basins P and Q. A 5-10'x6' CBC equalizer is planned for the Eastern Canal crossing. 

Basin P is also a 100 acre-foot basin located at Williams Field Road and receives off-site flow from 
subareas 308 and 31, on-site flow from the elevated portion between Pecos and Ray, and drain 
flow from Basin Q. 

Basin 0 is not sized, but a 15 acre site is shown in the plans. Basin Q is located at a critical 
intersection from a drainage standpoint. The SPRR main line crosses the intersection of Ray and 
Greenfield Roads at this location. The SPRR embankment intercepts drainage from southeast of this 
location and diverts it to the north and through this intersection. These flows technically should be 
passed unimpeded under the freeway. However, to determine how much of this flow may actually 
be intercepted by the freeway will depend upon how this intersection is ultimately designed and 
will require detailed study during the design phase. Also, the flow splits along Higley and Ray 
Roads are not adequately defined by available mapping at the present time. An alternate site for 
this basin that strattles the railroad corridor is also shown in the plans. 
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SANTAN FREEWAY 
OFF-SITE DRAINAGE (PRELIMINARY) DATA SHEET 
GILBERT ROAD TO WARNER ROAD 

Design Flows Not Determined For This Segment 



Collector channels are required along the east and south freeway boundary from Eastern Canal to 
Higley Road. East of Higley Road, the freeway parallels the drainage and the freeway is primarily 
elevated. Collection channels may therefore not be required for this segment. Small equalizer 
cross-culverts may be needed in this segment, but this is a design detail. Table 4 indicates 
approximate channel sizes and design flows. 

5.3 Warner Road to Baseline Road Segment 

The culverts required for this segment are listed in Table 5 and shown on Sheets 11 7 to 120 in 
Appendix 4. 



Table 5 
SANTAN FREEWAY 
OFF-SITE DRAINAGE (PRELIMINARY) DATA SHEET 
WARNER ROAD TO BASELINE ROAD 

Note 1 : Design flows are from the East Maricopa County ADMS 100-yrl24-hr Model (EASTMAWDAT) 
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Pump Station Storage Analysis HEC-1 Models 

Dobson, McQueen, Cooper Pump Stations 
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......................................... *H*********+mtt********************* 

* 
FLOOO HYDROGRAPH PACKAGE (HEC-I) 

M Y  l W l  
VERSION 4.0.1E 

RUN DATE 02/11/94 TIME 10:45:38 

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

609 SECOND STREET * DAVIS CALIFORNIA 95616 * 
* (916) 551-1748 * 

X X XXXXXXX XXXXX X 
X X X  x X XX 
X X X  X X 
XXX)(XXX 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 KNOW AS HEC1 (JAN 73), HECIGS, HECIDB, AND HECIKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- H A M  CHANGED FROM THOSE USED UITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RW-CARD UAS CHANGED UITH REVISIONS DATED 2 8  SEP 81. THIS I S  THE FORTRAN77 MRSIDN 
NEW OPTIONS: OAMBREAK OUTFLOU SUBMERGENCE SINGLE EVENT D M G E  CALCULATION 0SS:MITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED U L W L A T I ~  INTERVAL LOSS RATE:GREEN AND ~ P T  INFILTRATION 
KINEHATIC UAM: NEU FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

L I N E  I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0  

1 I D  FILE: SYS1-D2G.DAT 
2 I D  DATE? JAY- 1WL - - - . . . - - -. . . . - . . 
3 I D  SANTAN FREEUAY - DOBSON ROAD TO GILBERT ROAD / ON-SITE DRAINAGE 
-4 I D  DOBSON P W P  STATION PIPE STORAGE ANALYSIS 
5 I D  INPUT HYDROGRAPH FROM ADO1 HYDROLOGY MNUAL TABLE 2.2 
6 I D  DRAINAGE AREA FROM STA. 1555+00 TO STA. 1688+50 
7 I T  2 2 4 0  

KK P W P I N  
KJ4 INFLOU HYDROGRAPH FOR DOBSON PUMP STATION 
BA 0.1797 

P W P  REACH 
STORAGE ANALYSIS / M I N I M  
M A X I M  UATER LEVEL = 1166 

1 STOR 0 

ROADWAY 
/ 2-96"  

ELEVATI 
6 0 0  LF  

:ON = 1171+ 
STORAGE PIPES 
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29 ZZ 
................................ *ttt**************t******************** 

* * 
FLWD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS 

M Y  1991 * HYDROLOGIC ENGINEERING CENTER * VERSION 4.0.1E 609 SECOND STREET * DAVIS CALIFORNIA 95616 
RUN DATE 02/11/96 TIUE 10:45:38 * (416) 551-1748 * 

tm*******~n**************H*** ~***************ttt**t**********t***** 

FILE: SYS1 D2G.DAT 
DATE: JAN.7994 
SANTAN FREEUAY - DOBSOW ROAD TO GILBERT ROAD / ON-SITE DRAINAGE 
D O B W  PUUP STATION PIPE STORAGE ANALYSIS 
INPUT HYDROGRAPH FROU ADO1 HYDROLOGY MNUAL TABLE 2.2 
DRAINAGE AREA FROU STA. 1555+00 TO STA. 1688+50 

8 I0  OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
Q S U L  0. HYDROGRAPH PLOT SCALE 

B !I 
I 
1 
iij 
I 
@ 
4 
HI 
ia 

!!! 
!!I 
!!! 

I 
:!j 
!! 
I 
iii 
8 
I 
I 
1 
I 
!! 
!!! 
I 
HI 

HYDROGRAPH TIUE DATA 
NU I N  2 UINUTES I N  COUWTATION INTERVAL 

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

NQ 2 4 0  W E R  OF HYDROGRAPH ORDINATES 
NODATE 1 0 ENDING DATE 
NDTIUE 0758  ENDING TIME 
I CENT 19 CENTURY UARK 

COHWTATION INTERVAL 0.03 HOURS 
TOTAL T I M  BASE 7.97 HOURS 

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

c n  *++ *+* * n  *n *** **t *** m n *  m m m n+ *** *** n *  *** *+* m *** m *** m *** c** *H r n  c+* *** **+ e** +** 

1 
!!! 
I 
a 
@ 

I 
I 
I 
1 
I 
I 
!! 
I 
I 

t 
W 
I 
I 

************* I 
* * E 

9 KK : U P  : 
I N  1 ************** g 

I N F L W  HYDROGRAPH FOR DOBSON PIMP STATION 

TlUE DATA FOR INPUT TIME SERIES 
JXMIN 15 TIME INTERVAL I N  UINUTES 

JXDATE 1 0 STARTING DATE 
JXTIUE 0 STARTING TIME 

SUBBASIN RUNOFF DATA 



SUBBASIN CHARACTERISTICS 
TAREA 0.18 SUBBASIN AREA 

*** 

r * * M  

ORD 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

I*** 

FLOU 

0. 
0. 
1. 
1. 
1. 
2. 
2. 
2. 
3. 
3. 
3. 
4. 
4. 
4. 
5. 
5. 
5. 
6. 
6. 
6. 
7. 
7. 
7. 
8. 
8. 
8. 
9. 
9. 
9. 
10. 
10. 
10. 
11. 
11. 
11. 
11. 
12. 
12. 
12. 
13. 
14. 
14. 
15. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
27. 

HYDROGRAPH AT STATION PUMP 

m********n**n*********nn*********** 

MON HRMN OR0 FLOU : DA HON HRMN ORD MON HRMN OR0 

0600 181 
0602 182 
0604 183 
0606 184 
0608 185 
0610 186 
0612 187 
0614 188 
0616 189 
0618 190 
0620 191 
0622 192 
0624 193 
0626 194 
0628 195 
0630 196 
0632 197 
0634 198 
0636 199 
0638 200 
0640 201 
0642 202 
0644 203 
0646 204 
0648 205 
0650 206 
0652 207 
0654 208 
0656 209 
0658 210 
0700 211 
0702 212 
0704 213 
0706 214 
0708 215 
0710 216 
0712 217 
0714 218 
0716 219 
0718 220 
ono 221 
on2 222 
0724 223 
0726 224 
0728 225 
0730 226 
0732 227 
0734 228 
0% 229 
0738 230 
0740 231 
07L2 232 
0744 233 
0746 234 

rH**********  

FLOU 



PEAK FLOU TIME MAXI1AM AVERAGE FLOU 
6-HR 24-HR 72-HR 7.97-HR 

+ (CFS) (HRI 
(CFS) 

+ 293. 2.50 49. 38. 38. 38. 
(INCHES) 2.525 2.614 2.614 2.614 

(AC-FT) 24. 25. 25. 25. 

CUMULATIVE AREA = 0.18 SQ H I  

************* 
* * 

1 7 K K  w t  REACH 

STORAGE ANALYSIS / nrurnuu ROADUAY ELEVATION = 1171+ 
WIW UATER LEVEL = 1166 / 2-%I1 6 0 0  L F  STORAGE PIPES 

HYDROGRAPH ROUTING DATA 

2 0  RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVR 1 C 0.00 I N I T I A L  COWDITION 

X 0.00 UORKING R AND D COEFFICIENT 

2 1  SV STORAGE 0.0 0.6 2.3 

2 2  SE ELEVATION 1141.50 1157.00 1166.00 

23 sP DISCHARGE 0. 0. 0. 

2 4  W PUMP1 NG DATA 

W O N  PUMPING WHPOFF 
ELEVATION RATE ELEVATION 

I STAD PUMP F L W  HYDROGRAPH IDENTIFICATION 

*** 

HYDROGRAPH AT STATION PUMP 
t+.t+.****t*****t*~n+.nHm******tt***********m+*H*****t~*************tCL*H**..*C~M*~t*****t*****H*t******H******** 



I DA HON HRHN ORD PUMP Q WTFLOU STORAGE STAGE DA HON HRMN OR0 PUMP P OUTFLW STORAGE STAGE * 

SYSl-DZG. WT 0 2 - 1 1 - 1 9 9 4  a t  10:55:18 Page 5 

e 

Ti 
I 
iii 
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0358 iio 

72. 
72. 

172. 
172. 
in. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
222. 
72. 
72. 
n. n. 
72. 
72. n. 
72. 
22. 
22. 
22. 
22. 
72. n. 
72. 
n. n. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 
22. 

I 
" 

. r * *~** t t~** * * * * *H*Ct t++ . * * *m*** * * * * * * * * * * * * * * * * * * * t * * * t * t * * * * * t * * * * * * * * * * * * *C*Ht t * * t * * * * * * * * * * * * * * t * t * * * * * * * * * * t t * *~** *~*  

PEAK OUTFLOU IS 0. AT TIME 0.00 HOURS - PUMP F L W  HYDROGRAPH -** 

I P W  FLOU TlUE MAXIMUM AVERAGE FLOU 
6-HR 

(HR) 
24-HR 72-HR 7.97-HR + (CFS) 

(CFS) 
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I 

+ 222. 2.30 49. 38. 38. 38. 
(INCHES) 2.541 2.592 2.592 2.592 
(AC-FT) 24. 25. 25. 25. 

**** OUTFLOU HYDROGRAPH ***** 

PEAK FLOU TIME 

+ (CFS) (HR) 

MAXIM AVERAGE FLOU 
6-HR 24-HR 72-HR 7.97-HR 

+ (CFS) 
0. 0.03 0. 0. 0. 0. 

(INCHES) 0.001 0.001 0.001 0.001 
(AC-FT) 0. 0. 0. 0. 

PEAK STORAGE TIME M A X I M  AVERAGE STORAGE 
6-HR 24-HR 72-HR 7.97-HR 

+ (AC-FT) 
2. :H!3 0. 0. 0. 0. 

PEAK STAGE TlME 

+ (FEET) 
1166.66 28 

M A X I M  AVERAGE STAGE 
6-HR 24-HR 72-HR 7.97-HR 

1151.20 1149.71 1149.71 1149.71 

CJMULATIVE AREA = 0.18 SQ Ul  

RUNOFF SUMHARY 
FLOU IN CUBIC FEET PER SECOND 

TIHE IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOU FOR M A X I M  PER100 
OPERATIO)( BASIN MAXIHUH TlME OF 

STATION FLOU PEAK AREA STAGE UAX STAGE + 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT + PUMP 293. 2.50 49. 38. 38. 0.18 

PWP FLOU TO + 222. 2.30 49. 38. 38. 0.18 

HYDROGRAPH AT + PIMP 0. 0.03 0. 0. 0. 0.18 + 1166.66 

*** NmML END OF HEC-1 *** 



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

b 

SYS2-D2G.OUT 02-11-1994 a t  10:55:48 p a g e  1 
........................................ .................................... * 

FLOOO HYDROGRAPH PACKAGE (HEC-1) : U.S. ARMY CORPS OF ENGINEERS : 
MAY 1991 HYDROLOGIC ENGINEERING CENTER VERSION 4.0.1E 

* * 609 SECOND STREET DAVIS CALIFORNIA 95616 t 
RUN DATE 02/11/94 TIHE 10:46:38 : * (416) 551-1748 * 

t * 
...................................... ................................. 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOW AS HECl (JAN 731, HECIGS, HEClDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES - R T I W -  AND -RTIOR- HAVE CHANGED FROM THOSE USED U lTH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- O)( RM-CARD UAS CHANGED UITH REVISIONS DATED 2 8  SEP 81. THIS I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK WTFLOU SUBUERGENCE SINGLE EVENT DAUAGE CALCULATIOU DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATI~ INTERVAL LOSS RATE:GREEN AND ~ P T  I N F l  LTRATION 
KINEUATIC UAVE: NEU F IN ITE DIFFERENCE ALMRITHH 

1 HEC-1 INPUT PAGE 1 

L INE I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0  

1 I D  FILE: SYS2 DZG.OAT 
2 I D  DATE: JAN.-1994 
3 I D  SANTAN FREEUAY - DOBSOW ROAD TO GILBERT ROAD / ON-SITE DRAINAGE 
4 I D  MCQUEEN W l l P  STATION PIPE STORAGE ANALYSIS 
5 I D  INPUT HYDROGRAPH FROM N O T  HYDROLOGY MANUAL TABLE 2.2 
6 I D  DRAINAGE AREA FROH STA. 1688+50 TO STA. 1758+50 

iii 
$! 
y 
!!! 
ij - 
!!! 
iij 
yj 
I 
iJ 
iii 
3 
18 
!!! 
!!! 
ni 
!!! 
!!! 
I 
!!! 
uj 
g 
!!! 
iij - 
I 
!!! 
I 
4 
I! 
1 

I 
4 
!!! 
ii 
4 
!!! 
I 
$ 
!!! 
I 
!! 
I 

7 2 2 4 0  
8 10 IT 2 

9 KK W n P I N  
10 KU INFLOU HYDROGRAPH FOR MCQUEEN PUUP STATION 
11 BA 0.1014 
1 2  1 5  

IN 0 13 P I  2 4 6 8 13 15 60 95 274  
1 4  Q I 8 5  4 6  3 5  2 3  2 0  17 1 6  15  1 4  13 
1 5  P I  1 2  1 0  9 8 7.5 7 6.5 6 5.5 5 
16 P I 3 0 

17 KK PUUP REACH 
18 KH STORAGE ANALYSIS / MlNlMUU ROADUAY ELEVATION = 1205+/- 
19 Kt4 W l H W  UATER LEVEL = 1200 
2 0  KU USED 5 0 0  LF  OF %I' PIPE FOR STORAGE I N  L IEU OF 36'8 DIA. PIPE 

O g c 7 1  2 1 RS 1 STOR 
2 2  SV 0 0.57 1.55 
23 SE 1175.5 1191 1200 
2 4  SQ 0.01 0.01 0.01 
2 5  UP 1189  2 2  1175.5 
2 6  UP 1191 5 0  1182 
27 UP 1193 50 1183 
2 8  UP 1194 5 0  1184 

g 
!!! 
I 
1 
!ii 
ii 
!!! 
I g 
I 
I 
m 
!!! 
I 

!!! 
in 

I 
pj 

!j 
9 



FLOOO HYDROGRAPH PACKAGE (HEC-1) t 
MAY 1991 

VERSION 4.0.1E 
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29 UP 1195 5 0  1185 
3 0  ZZ 

~**H*********n****H******************n** ******H*n********nm*+H**~******* 

* 

FILE: SYS2-D2G.DAT 
DATE: JAN- 1091 

iij 
I 
!!! 
ia 
i i  

-.... - .... 
SANTAN FREEUAY - DOBUm ROAD TO GILBERT ROAD / ON-SITE DRAINAGE 
MCQUEEN PUMP STATION PIPE STORAGE ANALYSIS 
I N W T  HYDROGRAPH FROM N O T  HYDROLOGY MANUAL TABLE 2.2 
DRAINAGE AREA FROM STA. 1688+50 TO STA. 1758+50 

8 1 0  OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME 
NMIN 
I DATE 
IT lME 

NQ 
NDDATE 
NDTIME 
1 CENT 

DATA 
2 

1 0  
0000  

2 4 0  
1 0  

0758  
19 

* U.S. ARMY CORPS OF ENGINEERS : * HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET * DAVIS CALIFORNIA 95616 * (Q16) 551-1748 * * 

* 

COWPUTATION INTERVAL 0.03 HOURS 
TOTAL TIME BASE 7.97 HOURS 

ENGLISH UNITS 
DRAINAGE AREA S U R E  WILES 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET 
FLOU - CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

************* 
* * 

9 KK : PUMP I N  

*******+***n* 
INFLOU HYDROGRAPH FOR MCPUEEN PUMP STATION 

TIME DATA FOR INWT TIME SERIES 
JXMIN 1 5  TIME INTERVAL IN WINUTES 

JXDATE 1 0 STARTING DATE 
JXTIME 0 STARTING 1  HE 

SUBBASIN RUNOFF DATA 



11 BA SUBBASIN CHARACTERISTICS 
TAREA 0.10 SUBBASIN AREA 

*** 
****t**m******t**m**m*t****t*****H*H****H******************************H**************Ct***tt************************ 

HYDROGRAPH AT STATION WHP 
m***mm***tm******-ttC*t*~***~*****Ct****************~*-mt************-m~****************t****** 

* 
DA HON HRHN ORD F L W  = DA HON HRHN ORD FLOU DA MON HRMN ORD FLOU DA IW HRHN ORD FLOU 

0602 iai 
0604 183 
0606 184 
0608 185 
0610 186 
0612 187 
0614 188 
0616 189 



I PEAK FLOU TIME MAXIMUM AVERAGE FLOW 6-HR 24-HR 72-HR 7.97-HR 
+ (CFS) (HR) 

(CFS) 
+ 262. 2.23 34. 26. 26. 26. 

(INCHES) 3.111 3.224 3.224 3.224 
(AC-FT) 17. 17. 17. 17. 

CUMULATIVE AREA = 0.10 SP M I  

************* 
* 

1 7 K K  PUMP z REACH 

STORAGE ANALYSIS / nIwlnw ROADUAY ELEVATION = i205+/- 
MAXIMUM UATER LEVEL = 1200 
USED 500 LF  OF Wn PIPE (P203) FOR STORAGE I N  L I E U  OF 36" DIA. PIPE 

HYDROGRAPH ROUTING DATA 

2 1  RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVRl C 0.00 I N I T I A L  CONDlTlON 

X 0.00 WRKING R AND D COEFFICIENT 

2 2  SV STORAGE 0.0 0.6 1.5 

23 SE ELEVATIOW 1175.50 1191.00 1200.00 

2 4  SP 0 I SCHARGE 0. 0. 0. 

25 UP W n P I  NG DATA 

PUMP ON PUMPING F W P  OFF 
ELEVATION RATE ELEVATIOW 

ISTAD WI(P FLOU HYDROGRAPH IDENTIFICATION 

HYDROGRAPH AT STATION W((P 
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0654 208 
0656 209 
0658 210 
0700 211 
0702 212 
0704 213 
0706 214 
0708 215 
0710 216 
0712 217 
0714 218 
0716 219 
0718 220 ono 221 
0722 222 
0724 223 
0726 224 
on8 225 
0730 226 
0732 227 
0734 228 
0736 229 
0738 230 
0740 231 
0742 232 
0744 233 
0746 234 
0748 235 
0750 236 
0752 237 
0754 238 
0756 239 
0758 240 

I PEAK WTFLOU I S  0. AT TIME 0.00 HOURS 

*- PIMP FLOU HYDROGRAPH -** 
MXI)IOPI AVERAGE FLOW 

6-HR 24-HR 72-HR 7.97-HR 
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I + (CFS) (HR) 

+ 222. 2.20 34. 26. 26. 26. 
(CFS) 

(INCHES) 3.094 3.206 3.206 
(AC-FT) 

3.206 
17. 17. 17. 17. 

I ***** OUTFLOU HYDROCRAPH ***** 

I PEAK FLOU TIME 

+ (CFS) (HR) 

WIM AVERAGE FLOU 
6-HR 24-HR 72-HR 7.97-HR 

I + 0. 0.03 0. 0. 0. 0. 
(CFS) 

(INCHES) 0.001 0.001 0.001 0.001 
(AC-FT) 0. 0. 0. 0. 

I PEAK STORAGE TIME 

I PEAK STAGE TIME 

+ (FEET) (HR) 
1197.73 2.33 

HAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 7.97-HR 

0. 0. 0. 0. 

H A X I M  AVERAGE STAGE 
6-HR 24-HR 72-HR 7.97-HR 

1184.45 1183.30 1183.30 1183.30 

RUNOFF S W R Y  
FLOU IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIHE OF AVERAGE FLOU FOR MAXIM PERIOD BASIN llAXIWUn TIME OF I + 

OPERATIOW STAT1 ON FLOU PEAK AREA STAGE MAX STAGE 
6-HOUR 24-HOUR 72-HOUR 

I + 

HYDROGRAPH AT 
WEIP 262. 2.23 34. 26. 26. 0.10 

PUMP FLW TO + 222. 2.20 34. 26. 26. 0.10 

HYDROGRAPH AT + 
+ W 0. 0.03 0. 0. 0. 0.10 

1197.73 
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......................................... ................................... 

FLOW HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 

RUN DATE 02/11/94 TIME 10:54:40 

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

6 0 9  SECOND STREET * DAVIS CALIFORNIA 95616 * 
($16) 551-1748 

* 

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROn THOSE USED U lTH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFlNlT lON OF -AMSKK- ON RM-CAR0 UAS CHANGED U lTH REVISIONS DATED 2 8  SEP 81. THIS I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLOU SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION DSS:URITE STAGE FREQUENCY, 
DSS:REM TIME SERIES AT DESIRED CALCULATIO~ INTERVAL LOSS RATE:GREEN AND ~ P T  INFILTRATION 
KINEMATIC UAVE: NEU FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

L I N E  I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ..-.... 6 ....... 7 ....... 8 ....... 9 ...... 1 0  

1 I D  FILE: SYS3 D2G.DAT 
2 I D  DATE: JAN.'l994 
3 I D  SANTAN FREEUAY - DOBSON ROAD TO GILBERT ROAD / ON-SITE DRAINAGE 
4 I D  COWER PUMP STATION PIPE STORAGE ANALYSIS 
5 I D  INPUT HYDROCRAPH FROM M O T  HYDROLOGY MANUAL TABLE 2.2 
6 I D  DRAINAGE AREA FROn STA. 1758+50 TO STA. 1865+00 
7 I T  2 240  
8 1 0  2 

9 KK PUMPIN 
1 0  KM INFLOU HYDROGRAPH FOR COOPER PUMP STATION 
11 BA 0.1514 
1 2  I N  15 
13 Q I 0 3 5 8 1 0  1 4  17 
1 4  Q I  229 115 5 5  4 1 3 4  2 6  2 3  

30 

1 5  Q I 15 1 3  12 11 10.5 
2 2  

16 
10 9.5 

Q I 3 0 
9 

ROADUAY 
/ 3-96"  

ELEVATION = 1220+/- 
X 6 0 0  LF  STORAGE PIPES 



FLOOD HYDROGRAPH PACKAGE (HEC-1) : 
MAY 1991 VERSION 4.0.1E t 

RUN DATE 02/11/94 TIUE 10:54:40 : 
*************H***************mrn***** 

FILE: SYS3 D2G.DAT 
DATE: JAN.-1 994 
SANTAN FREEUAY - DOBSON ROAD TO GILBERT ROAD / ON-SITE DRAINAGE 
COOPER PUUP STATION PIPE STORAGE ANALYSIS 
INPUT HYDROGRAPH FROU ADOT HYDROLOGY UANUAL TABLE 2.2 
DRAINAGE AREA FROU STA. 1758+50 TO STA. 1865+00 

8 I0  WTWT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
1 PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T I E  DATA 
NMIN 2 UINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME . . .. - - - - - . . .. - . - . . - . - . .- 

NP 240  NUMBER OF HYDROGRAPH ORDINATES 
NDOATE 1 0 ENDING DATE 
NOT I ME 0758  ENDING TIME 
ICENT 19 CENTURY UARK 

COCIWTATION INTERVAL 0.03 HOURS 
TOTAL TIUE BASE 7.97 HOURS 

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

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

6 0 9  SECOND STREET * DAVIS CALIFORNIA 95616 
(016) 551-1748 

-DRAINAGE AREA SQUARE UlLES 
PRECIPITATION DEPTH INCHES 
LENGTH- ELEVATION FEET 

I 

FLOU - - . . - . . . , . .. - 
waic  FEET PER SECOND 

STORAGE VOLUUE ACRE-FEET 

ENGLISH UNITS 

SURFACE AREA ACRES 
TEUPERATURE DEGREES FAHRENHEIT 

******n****** 
* 

9 KK W n P  : I N  

************w 
INFLOU HYDROCRAPH FOR COOPER PUMP STATION 

TlUE DATA FOR INPUT TIUE SERIES 
JXUlN 15 TIME INTERVAL I N  UINUTES 

JXDATE 1 0 STARTING DATE - - - . . . - - ri.ii 
JXTIUE 

SUBEASlY RUNOFF DATA 





I 

~ 

SYS3-D2G.OUT 02-11-1994 a t  10:56:23 Page 4 . 
1 0148 55 39. : 1 0348 115 25. : 1 0548 175 11. * 1 0748 235 3. 
1 0150 56 45. 1 0350 116 25. 1 0550 176 11. * 1 0750 236 3. 
1 0152 57 51. : 1 0352 117 25. * 1 0552 177 11. : 1 0752 237 3. 
1 0154 58 57. 1 0354 118 24. * 1 0554 178 11. 1 0754 238 3. 
1 0156 59 63. 1 0356 119 24. * 1 0556 179 11. 1 0756 239 3. 
1 0158 60 69. : 1 0358 120 23. 1 0558 180 11. : 1 0758 240 3. 

..................................................................................................................... 
PEAK FLUJ TIME HAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 7.97-HR 
+ (CFS) (HR) 

(CFs) 47. 
+ 309. 2.27 37. 37. 37. 

(INCHES) 2.897 2.988 2.988 2.988 
(AC-FT) 23. 24. 24. 24. 

UMULATIVEAREA= 0.1ssanr 

*t* *** *** *** *** *** *** t** *** *** t*t e n  *** *** *** *** +*+ *** *** +H +*r +** *** t*+ +** c** *** *** *** t+* 

************ 
* * 

17KK 

E 
$ 
!! 

!'I 

F! 
!fl 
fi! 
w 
ij 

E! 
il 
iii 
j l  
ui 

2 
* 
!!i 
mi 
fi 
I 
I! 
!!! 
I 

!? 
g 
!? : 

PUHP: REACH 

********n*** 
STORAGE ANALYSIS / H I N I M  ROADUAY ELEVATION = 1220+/- 
lUXlCWn UATER LEVEL = 1215 / 3-96" X 600 LF  STORAGE PIPES 

HYDROGRAPH ROUTING DATA 

20 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVR I C 0.00 I N I T I A L  CONDITION 

X 0.00 WORKING R AND D COEFFICIENT 

21 SV - STORAGE 0.0 0.6 3.0 

22 SE ELEVATION 1190.50 1206.00 1215.00 

23 S4 DISCHARGE 0. 0. 0. 

24 UP PUMPING DATA 

g 
B! 
y 
!!! 
- 
3 
!!! 
# 
ni 
I 
I 
I 
61 

3 
!!! 
I 
iii 

m 
g 
!!! 

PUMP ON PUMPING WHP OFF 
ELEVATIW RATE ELEVATIW 

1206.0 22. 1190.5 
1206.0 50. 1197.0 
1208.0 50. 1198.0 
1209.0 50. 1199.0 
1210.0 50. 1200.0 

I S T M  PUMP F L W  HYDROGRAPH IDENTlFICATlON 

*** 
m-*** * * * * * * *H*~*m*** * * * * * * * * * * *ww*** * * -w** * * * * * * * - *w*w*** * * * *~* * * *~~** * * *  

HYDROGRAPH AT STATION PUHP 
* * * * * * - * * * w m * * m n * * m * w t w w w * * + m * * * *  

p 
!!! 
iii 
I 
I ; 
3 
3 
!!! 
g 
I 
iii 
3 - 
I 
iii 



I D , D m = -  

DA HON HRMN ORD PUMP 4 OUTFLOU STORAGE STAGE DA HOW HRMN ORD WMP 4 OUTFLOU STORAGE STAGE 
1 0000 1 1 0400121 1 0002 2 1 0402 122 
1 0004 3 0.0 1190.6 1 0404123 1 0006 4 0.0 1190.6 1 0406 124 1 0008 5 0.0 1190.7 1 0408125 0.3 1199.3 1 0010 6 0.0 1190.9 
1 0012 7 1 0410 126 0.3 1199.3 

0.0 1191.0 
1 0014 8 0.0 1191.2 1 0412 127 0.3 1199.3 1 0414 128 1 0016 9 0.0 1191.5 
1 0018 10 1 0416 129 

0.0 1191.7 
1 0020 11 0.1 1192.0 1 0418 130 1 0420 131 1 0022 12 0.1 1192.2 
1 0024 13 1 0422 132 

0.1 1192.5 1 0424 133 
1 0026 14 0.1 1192.9 
1 0028 15 1 0426134 0.3 1199.0 

0.1 1193.2 1 0428 135 0.3 1198.9 1 0030 16 0.1 1193.6 1 0430 136 0.3 1198.8 1 0032 17 0.1 1194.0 
1 0034 18 1 0432 137 0.3 1198.6 

0.1 1194.4 
1 0036 19 1 0434 138 0.3 1198.4 

0.2 1194.8 1 0436 139 0.3 1198.2 1 0038 20 0.2 1195.3 1 0438 140 
1 0040 21 1 0440 141 1 0042 22 1 0442 142 1 0044 23 1 0444 143 1 0046 24 
1 0048 25 1 0446 144 
1 0050 26 1 0448 145 

1 0450 146 0.2 1195.8 1 0052 27 1 0452 147 0.2 1195.4 
1 0054 28 
1 0056 29 1 0454 148 0.2 1194.9 

0.4 1200.8 1 0456 149 0.1 1194.4 1 0058 30 0.4 1201.5 1 0458 150 0.1 1193.9 1 0100 31 0.4 1202.3 1 0500151 0.1 1193.4 1 0102 32 0.5 1203.0 1 0502 152 0.1 1192.9 
1 0 1 0 4 3 3  
1 0106 34 1 0504 153 0.1 1192.3 
1 0108 35 1 0506 154 0.0 1191.8 
1 0110 36 1 0508 155 1 0510 156 1 0112 37 0.4 1202.5 
1 0114 38 1 0512 157 

0.4 1201.9 
1 0116 39 1 0514 158 0.0 1191.5 0.4 1201.3 
1 0118 40 1 0516 159 0.1 1192.5 
1 0120 41 1 0518 160 0.1 1193.4 
1 0122 42 1 0520 161 
1 0124 43 1 0522 162 
1 0126 44 1 0524 163 
1 0128 45 1 0526 164 
1 0130 46 1 0528 165 
1 0132 47 1 0530 166 
1 0134 48 1 0532 167 0.3 1199.9 
1 0 1 3 6 4 9  1 0534 168 0.4 1200.8 
1 0138 50 1 0536 169 0.4 1201.7 

1 0538 170 1 0140 51 
1 0142 52 1 0540 171 
1 0144 53 1 0542 172 
1 0146 54 1 0544 173 0.5 1203.4 
1 0148 55 0.4 1200.2 1 1 0548 0546174 175 0.4 1202.6 

0.4 1201.7 1 0150 56 0.4 1201.7 1 0550 176 
1 0152 57 0.5 1203.7 
1 0154 58 0.6 1206.0 
1 0156 59 0.5 1205.1 



1 PEAK OUTFLW I S  0.  AT TIUE 0.00 HOURS 

***** WClP F L W  HYDROGRAPH "*** 
PEAK F L W  TIHE U A X I M  AVERAGE FLOU 

6-HR 
+ ( C F S )  

24-HR 72-HR 7.97-HR 
<HR) 

(CFS) 
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+ 222. 2.23 47. 
(INCHES) 2.886 
(AC-FT) 23. 

I ***** OUTFLOU HYDROGRAPH ***** 

PEAK FLW 

+ (CFS) 

+ 0. 

TlME 

(HR) 

0.03 

PEAK STORAGE TIHE 

+ (AC-FT) (HR) 
3. 2.50 

I PEAK STAGE TlME 

+ (FEET) (HR) 
1215.03 2.50 

(INCHES) 
(AC-FT) 

I WLATlVE AREA = 

MAXIM AVERAGE FLOU 
24-HR 72-HR 7.97-HR 

0. 0. 0. 
0.001 0.001 0.001 

0. 0. . 0. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 7.97-HR 

0. 0. 0. 

M A X I M  AVERAGE STAGE 
24-HR 72-HR 7.97-HR 

1198.92 1198.92 1198.92 

0.15 SQ M I  

RUNOFF SUMMARY 
FLW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF AVERAGE FLW FOR WIW PERIOD BASIN MAXIMUM TIME OF 
PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

I + 

HYDROGRAPH AT 
PUHP 309. 2.27 47. 37. 37. 0.15 

PUMP FLOU TO 

HYDROGRAPH AT 

NORMAL END OF HEC-1 



APPENDIX 3 

San tan Freeway 

Detention Basin HEC-7 Models (Basins K and L) 
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LINE ID.... ... 1.......2.......3.......4.......5...+...6.. .....7.......8.....+.9 ...... 10 
1540 KK PUMPIN 
1541 Kn INFLOU HYDROGRAPH FOR MCPUEEN PUMP STATION 
1542 BA 0.1014 
1543 I N  15 
1544 P 1 0 2 4 6 
1545 

8 
01 

13 
46 35 23 

15 60 
85 20 

95 274 

1546 P I  12 9 
17 16 15 14 

10 8 7.5 
13 

1547 3 0 
7 6.5 

a 1 
6 5.5 5 

1 

L INE 

P W P  REACH ....... - -... 
STORAGE ANALYSIS / n l N l t m  ROADWAY ELEVATION = i205+/- 
MAXIMUM WATER LEVEL = 1200 
USED 500 LF  OF 96" PIPE (P203) FOR STORAGE I N  L IEU OF 36" DIA. PIPE 

1 STnR 0 
o 0 3 9  1.55 

1175.5 1191 1200 
0.01 0.01 0.01 
1189 22 1175.5 PUMP0 
1191 50 1182 PUMP0 
1193 50 1183 PUMP0 
1194 50 1184 PUMP0 
1195 50 1185 WHPO 

KK PUHPO 
WHPO 

KK HCPHP 
Kn COMBINE PUMP HYDROGRAPHS 
HC 2 

KK RDGD 
Kt4 RETRIEM THE GRAVITY DRAIN FLOIls FROM BASIN L 
DR DL-K 

KK RL-K 
Kn ROUTE GRAVITY DRAIN FLOWS TO BASIN K 
RD 6000 0.001 0.013 CIRC 4 

KK HC48 
KH CU4BlNE RUNOFF HYDROGRAPH F R W  SUB48 UITH ROUTED FLOVS FRON SUB48A 
Kn AND WITH GRAVITY DRAIN FLOVS FRf f l  BASIN L AND FREEWAY CHANNEL FLWS 
Kn NOTE: 50-YR HWVEEN K M P  STATION FLOVS INCLUDED 
Kn SOB48A FLOWS NOT RCUTED THROUGH BASIN "Kn I N  HDR PLAN 02/94 
HC 3 * 

HEC-1 INPUT 

t .- . 
1 sf8 
1579 Kn APPROXIMATE RESERVOIR ROUTING OF PROPOSED ADO1 BASIN K FROn 
1580 Kn DAHES & MOORE TECHNICAL WEHORANDW NO. 1 DRAINAGE CONCEPTS 
1581 W SOUTHEAST LOOP HIGHWAY STATE RDUTE 220 JULY 19 1988 STAMPED 8/2/88 
1582 ~n AND APPENDIX A OF THE DESIGN CONCEPT REPORT STAMPED 8/3/88 
1583 KH BASIN DESIGN MLUME 58.7 AC-FT WITH A 4 Ft .  DIMETER GRAVITY DRAIN 

ROXIMATE RESERVOIR ROUTING OF PROPOSED ADOT BASIN K FROn 
1580 Kn DAHES & MOORE TECHNICAL WEHORANDW NO. 1 DRAINAGE CONCEPTS 
1581 KM SSollTHUST LOOP HIGHWAY STATE RDUTE 220 JULY 19 1988 STAMPED 8/2/88 

:ND1X A OF THE DESIGN CONCEPT REPORT STAMPED 8/3/88 
MLUME 58.7 AC-FT WITH A 4 Ft .  DIMETER GRAVITY DRAIN 

PAGE 40 

11, 

ii! 
!!I 
li! 
iil 
!it 
!!! 
2i 
!!I 
lii 
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1584 KN AND A 5.7 ACRE SURFACE AREA U l T H  4:l SIDESLOPES AND A S M E D  DEPTH 
1585 Kl4 FRW SURFACE OF 19 FT U lTH STORAGE ONLY TO 15 FT. 
1586 KM UJTFLOWS ABOVE 58.7 ACRE-FEET ARE ASSUMED TO FLUJ I N  THE FREEWAY CHANNEL 
1587 KJ4 UP TO I T S  CAPACITY THEN OVERTOP AND CONTINUE SOUTH TWARD GERMNN ROAD 
1588 KM GRAVITY DRAIN FLOVS I N  PIPE TO PROPOSED M O T  BASIN J. 
1589 KM NOTE: I N  HDR. PUW42/94; -BASIN - "K" I S  DESIGNED. NOT"TO~OVERFLW 
1590 KM AND DKtJCH3HOOtD.BE EMPTY 
1591 KM B A S I W l r r l m R # P l V ~ L Y  'PART"OF-BASIW+pl;Bu;BuT..cH~ELED- AS 1 F m e a x  4 5 u  x 300  2 3 A' f 30>dflVc. 
1592 Kn 

Kn 
At l 'TS ' I I ITER € 0 . .  

1593 
KM 

I N  loft PLAN-&-sAS!W K.i lAS.3?l3ttJ TCOPEf; 2 6 A C a R .  AT. DHY 
1594 -AND- .0UTLEW.- .hM6J7E Sr O C M  O& 9/N 
1595 RS 1 STOR*' 0 
1596 SV 0 13 26 
1597 

43 
0 2 5  

50 s4 37 43 1500 

1598 KK DIVGO 
1599 KM SEPARATE GRAVITY DRAIN FLOWS FROM OVERFLOWS 
1600 DT DK-J 
1601 D I 0 25 37 10000 
1602 0 25 37 43 

1603 KK DIVCH 
1604 KM DIVERT FREEWAY CHANNEL FLOWS 
1605 Kn CAPACITY FRW DAMES AND MOORE TECH. MEMO. NO. 1 JULY,1988 
1606 KH TABLE NO. 4 CHANNEL NWBER 12. 
1607 DT DK-JCH 
1608 D 1 0 170 10000 
1609 !? 0 170 170 

1610 KK RDDWB 
1611 KM D W Y  RETRIEVAL OF GRAVI TY DRAIN FLOW I N  ORDER TO WRITE THEM TO DSS 
1612 DR DK-J 
1613 ZU A=GWMSFUTURE BtGRAVITY DRAIN K TO J CrFLOU F=24HR CLU F W  

1614 KK DIVALL 
1615 Kn DIVERT ALL FLOWS FROn D W Y  RETRIEVAL 
1616 DT DUMMY 
1617 D 1 0 10000 
1618 tQ 0 10000 

1 HEC-1 INPUT PAGE 41 

L INE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6... .... 7 ....... 8 ....... 9 ...... 10 
1619 KK HCMTY 
1620 KM COMBINE EMPTY CONTINUING HYDROCRAPH U l T H  BASIN K OVERFLOWS 
1621 HC 2 

1622 KK RDDUMB 
1623 M DUHnY RETRIEVAL OF FREEUAY CHANNEL F L W S  I N  ORDER TO WRITE THEM TO DSS 
1624 DR DK-JCH 
1 625 ?' A - G W M S M V R E  B=CHANNEL K TO J CnFLUJ F=24HR CLU FUY 

1626 KK DlVALL 
1627 KM DIVERT ALL FLOWS FRW DUMMY RETRIEVAL 
1628 DT D W Y  
1629 D I 0 10000 
1630 0 10000 

- 
j 
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6-HR 24-HR 72-HR 166.58-HR 
+ (cFS) (HR) 

(CFs) + 37. 28.25 37. 37. 36. 31. 
( 1  NCHES) 0.000 0.000 0.000 0.000 

(AC-FT) 18. 73. 214. 422. 

CUMULATIVE AREA= 0 . 0 0 S Q M 1  ' 

****He******* 
* * 

I S ~ K K  : HC48 
************** 

CCMBINE RUNOFF HYDROGRAPH FROH SUB48 U ITH ROUTED FLOWS FROH SUB48A 
AND U ITH GRAVITY DRAIN FLOUS FROH BASIN L AND FREEUAY CHANNEL FLOWS 

NOTE: 50-YR MCPUEEN PUMP STATION FLOWS INCLUOEO 
SUB48A FLOVS NOT ROUTED THROUGH BASIN "K" I N  HDR PLAN 02/94 

1 5 n  HC HYDROGRAPH COMBINATION 
I COHP 3 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION HC48 

PEAK F L W  TIME MAXI IUI I  AVERAGE F L W  
6-HR 24-HR 72-HR 166.58-HR 

+ (CFSI (HR) 

+ 343. 13.08 
(CFSI 

82. 50. 43. 37. 
( 1  NCHES) 0.923 2.264 5.793 11.613 

(AC-FT) 40. 99. 254. 509. 

APPROXIMATE RESERVOIR ROUTING OF PROPOSED M O T  BASIN K FROM 
DANES & MWRE TECHNICAL HEMORANDUM NO. 1 DRAINAGE CONCEPTS 
SOUTHEAST LOOP HIGHWAY STATE ROUTE 2 2 0  JULY 19. 1988 STAMPED 812/88 

BASIN DESIGN WLWE 58.7 AC-FT U I T H  A 4 FT. DIAMETER GRAVITY DRAIN 
AND A 5.7 ACRE SURFACE AREA U ITH 4 : l  SIDESLOPES AND ASSUMED DEPTH 
FROM SURFACE OF 19 FT UITH STORAGE ONLY TO 15 FT- 
OUTFLOWS AB& ~ ~ ; ~ - A ~ E ~ F E E ~ - ~ ~ E - A s s ~ E D - T o - F ~ w  I N  THE FREEUAY CHANNEL 
UP TO I T S  CAPACITY THEN OVERTOP AND CONTINUE SOUTH TOWARD GERMANN ROAD 
GRAVITY DRAIN FLOUS I N  P I P E  TO PROPOSED M O T  nfislu J- 

NOTE: I N  HDR PLAN 02/94, BASIN nK'l I S  DES 
AND DK-JCH SHOULD BE EMPTY 
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BASIN K INTERCEPTS ONLY PART OF BASIN 48, BUT HOOELED AS I F  
ALL I S  INTERCEPTED. 
I N  HDR PLAN 02/94 BASIN K HAS 3: l  SIDE SLOPES, 2 6  AC-FT AT DHW 
AND W,,OUTLET TO-. DNS, r& 5737&& 

"4 A. 
HYDROGRAPH ROUTING DATA 

1595 RS STORAGE ROUTING 
NSTPS 1 NUHBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVR 1 C 0.00 I N I T I A L  CONDITION 

X 0.00 m K I N G  R AND D COEFFICIENT 

1596 SV STORAGE 0.0 13.0 26.0 43.0 50.0 

1597 SQ D l  SCHARGE 0. 25. 37. 43..  1500. 
*** 

*** *** *** *** *** 
HYDROGRAPH AT STATION BASK 

PEAK FLOW TIME W l H U n  AVERAGE FLOU 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFS) 
(HR) (CFS) 

+ 40. 15.33 40. 40. 40. 36. 
(INCHES) 0.451 1.799 5.371 11 - 2 2 7  

(AC-FT) 20. 79. 235. 492. 

PEAK STORAGE TIME M A X I M  AVERAGE STORAGE 
6-HR 24-HR 72-HR 166.58-HR 

+ (AC-FT)+ * .  36.:,;* .. L .. 1l!!j 34. 34. 33. 27. 
.?? 

CUMULATIVE AREA = 0.82 SQ H I  

*n *** *** *** *** *** *** *** *** *** *** *.t wt* *** *** *** *** *** **r *+* *** *** *** +** *** *** *** *** *** *** *** *** *** 

***********H* 

1 5 9 8 K K  z DIVGD z 
4***L.*H*Ctt+* 

SEPARATE GRAVITY DRAIN FLWS FROM OVERFLOClS 

DT ' DIVERSION 
1 STAD DK-J DIVERSION HYDROGRAPH IDENTIFICATION 

D I  INFLOV 0.00 25.00 37.00 10000.00 

DQ DIVERTED FLOV 0.00 25.00 37.00 43.00 
*** 

*** *** H* *** *** 
DIVERSION HYDROGRAPH DK-J 

PEAK FLOU TIME W I F R M  AVERAGE FLOU 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFs) (HR) 

I 
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i!! 

!I a 
I 

ifl 
I 
i! 
fi 
g 
!!! 
!ii 
2 
!!I 
j!j 
!!! 
iil 
Ei 
j$ 
1 
II 
irl 
I 
I!! 
iii 
ia 
iii 
ii 
?I 
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I + 37. 14.00 
(CFS) 

37. 37. 
(INCHES) 0.419 

'37. 
1.675 

34. 
(AC-FT) 18. 5.026 10.837 

73. 220. 475. 

1 PEAK FLOU TIME 

+ (CFS) ( H R I  

*** *** *** 
HYDROGRAPH AT STATION DIVGD 

HAXIMlPI AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

. - 
+ "fl- 15.33 (CFS) 3. 3. 

(1 NCHESI 0.033 
3. 

0.123.. 
1. 

(AC-FT) 
0.345 

1. 
0.390 

9s- 15. 17. 
CUMULATIVE AREA = 0.82 SP M I  

DIVERT FREEWAY CHANNEL FLOVS 
CAPACITY FRW DAMES AND MOORE TECH. MEMO. NO. 1 JULY,1988 
TABLE NO. 4 CHANNEL WEER 12. 

D T DIVERSION 
ISTAD DK-JCH DIVERSION HYDROCRAPH IDENTIFICATION 

D I INFLOW 0.00 170.00 10000.00 

DP DIVERTED FLOU 0.00 170.00 170.00 

*** 
*** **t *** *** 

DIVERSION HYDROGRAPH DK-JCH 

PEAK FLW TIME HAX1M.M AVERAGE FLW 

+ (CFS) 
6- HR 

(HR) 
24-HR 72-HR 166.58-HR 

+ 3. 15.33 3. (CFS) 
3. 

(INCHES) 0.033 
3. 

0.123 
1. 

(AC-FT) 
0.345 

1. 5. 15. 17. 
0.390 

*** m H* *** 
HYDROGRAPH AT STATION DIVCH 

I PEAK FLW 
TIME ~1~ AVERAGE FLW 

6-HR 24-HR 72-HR 166.58-HR 
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1 HEC-1 INPUT PAGE 23 
LINE ....... ...... ....... ....... I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 7 8 9 1 0  

883 KK RDCO 
884 KM RETRIEVE THE GRAVITY DRAIN FLOWS FROH BASIN 0 
885 t R  00-1 

886 KK RO-L 
8 8 7  
888 

KM ROUTEGRAVITYDRAINFLOWSTOBASINL  
KM BASIN 0 DRAIN DISCHARGES TO FREEUAY CHANNEL AT GILBERT ROAD BUT 

889 KM ROUTED AS I F  DISCHARGED TO BASIN L 
890  RD 14000 0.003 0.013 CIRC 3 

8 9  1 KK HCBAL 
8 9 2  KH COHBINE PUUPOUT AND BASIN DRAIN FLOWS 
893 HC 2 

894 KK --&Sir- 
895 APPROXICUTE RESERVOIR ROUTING OF PROPOSED M O T  BASIN L FROH 
8 9 6  KM DAUES k MOORE TECHNICAL UEHORANDUn NO. 1 ORAlNAGE CONCEPTS 
897 KM SOUTHEAST LOOP HIGHUAY STATE ROUTE 220  JULY 19 1988 STAMPED 8/2/88 
8 9 8  KM AND APPENIX A OF THE DESIGN CONCEPT REPORT STAPED 8/3/88 
899  KM B A S l N O E S I G N M L L M E 4 5 A C - F T U l T H A 3 F T . D I A U E T E R G R A V I T Y D R A f N  
900  KM AND A 4.6 ACRE SURFACE AREA UITH 4:1 SIDESLOPES AND ASSUMED DEPTH 
90 1 KH FROH SURFACE OF 19 FT UITH STORAGE ONLY TO 15  FT. 
902  KH OUTFLOWS ABOVE 45 ACRE-FEET ARE ASSUMED TO OVERTOP TWARD THE CONSOLIDATED 
903 KM CANAL AND COHTIMlE SOUTH TOVARO GERMNN ROAD ONCE THE FREEWAY CHANNEL 
904 KM CAPACITY I S  ALSO EXCEEDED 
905 
906 &,ax460 * 44rq A c  
9 0 7  
9 0 8  KM 
909 RS 
91 0 SV 0 18 38 53 49.6 
91 1 SP 0 2 5  37 4 3  1350 

SYsl-kvl . 

91 2 KK DIVCO 
913 KM SEPARATE GRAVITY DRAIN FLOW FROH OVERFLOWS 
914  DT DL-K 
915  0 1  0 25  37 10000 
9 1 6  0 2 5  37 43 

917 KK DIVCH 
9 1 8  KM DIVERT FREEUAY CHANNEL FLOWS 
919 KM CAPACITY FROn D M E S  AND MORE TECH. MWO. NO. 1 JULY, 1988 
9 2 0  Kn TABLE NO. 4 CHANNEL W E E R  13. 
9 2 1  KH CONTINUING FLOWS F L W  TWARD THE CONSOLIDATED CANAL AN0 GERHANN ROAD 
9 2 2  KM NOTE: HOR BASIN L DESIGNED NOT TO WERFLOV (PLAN 02/94) 
923  DT DL-KCH 
924  D I  0 3 4 0  10000 
925 fla 0 3 4 0  3 4 0  

1 HEC-1 INPUT PAGE 24  

L I N E  ...... ....... ....... ....... ....... ....... ....... ....... I D  ....... 1 ....... 2 3 4 5 6 7 8 9 1 0  

9 2 6  KK HC39A 
9 2 7  KM COMBINE ROUTED HYDROGRAPH DIV38, B I  F39A AND SUB39A WITH EUPTY ~ R F L W  

., = 
13 
1s 
11 
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I ************* 
* 

8 9 4 K K  : BASL : 
************** 

APPROXIHATE RESERVOIR ROUTING OF PROPOSED ADOT BASIN L FR f f l  
O N E S  & UOORE TECHNICAL UEMORANDUn NO. 1 DRAINAGE CONCEPTS 
SOUTHEAST LOOP HIGHWAY STATE ROUTE 2 2 0  JULY 19 1 9 8 8  STAMPED 8/2 /88 
AND APPENIX A OF THE DESIGN CONCEPT REPORT S T ~ P E D  8/3/88 
BASIN DESIGN VOLWE 4 5  AC-FT U I T H  A 3 FT. DIAMETER GRAVITY DRAIN 
AND A 4.6 ACRE SURFACE AREA WITH 4: l  SIDESLOPES AND ASSUMED DEPTH 
FROU SURFACE OF 1 9  FT WITH STORAGE ONLY TO 1 5  FT. 
OUTFLOWS ABOVE 4 5  ACRE-FEET ARE ASSUMED TO OVERTOP TOUARD THE CONSOLIDATED 
CANAL AND CONTINUE SOUTH TOWARD GERMANN ROAD ONCE THE FREEWAY CHANNEL 
CAPACITY I S  ALSO EXCEEDED 
GRAVITY DRAIN FLOUS I N  PIPE TO PROPOSED ADOT BASIN K. 
NOTE: BASIN "L* DESIGNED NOT TO OVERFLOW I N  HDR PLAN 02 /94  

BASIN L REDUCED TO 3 8  AC-FT AT DHU AND 3 : l  SIDE SLOPES 6W 

24" D$w,jl /CJ 3/7s , . /L  32d~ . . . - 
LOUTING DATA 

, - 1 
9 0 9  RS STORAGE RDUTIMC - . . . .. . - - . . - - . - . . - 

NSTPS 1 NUMBER OF SUBREACHES 
1 TYP STOR TYPE OF I N I T I A L  CONDlTION 

RSVRIC 0.00 I N I T l A L  C6ClDlT!CN 

9 1 0  SV STORAGE 0.0 18.0 38.0 53.0 49.6 

9 1 1  SP DISCHARGE 0. 25. 37. 43. 1350. 
*** 

*** WARNING ** HOOIFIED W L S  ROUTING HAY BE U E R I C A L L Y  UNSTABLE FOR OUTFLOWS BETWEEN 43. TO 1350. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOUS. 
T H l S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION BASL 

PEAK F L W  TIME KMIM AVERAGE F L W  
6-HR 

+ (CFSI  (HRI  
24-HR 72-HR 166.58-HR 

- - - - 
+ ' ^ - "  27.92 

(CFS) 
1 - 81. 68. 49. 

(INCHES) 4.992 
37. 

16.703 36.132 
(AC-FT) 

63.491 
40. 135. 292. 513. 

PEAK STORAGE TIME HAXlMIH AVERAGE STORAGE 
6-HR 24-HR 72-HR 166.58-HR 

53. 53. 53. 48. 



+************* 
SEPARATE GRAVITY DRAIN FLOWS FROn OVERFLOUS 

D l  DIVERSION 
I STAD DL-K DIVERSION HYDROGRAPH IDENTIFICATION 

Dl 1 NFLW 0.00 25.00 37.00 10000.00 

DQ DIVERTED FLOU 0.00 25.00 37.00 43.00 

mL---II---D= - - = = = = - - 
02-09-T4  a t  13:25:32 , -,,e 17; 

I DIVERSION HYDROCRAPH DL-K 

PEAK FLOU TIME U A X I M  AVERAGE FLOW 

+ (CFS) (HR) 
6-HR 24-HR 72-HR 166.58-HR 

912 KK DlVCD 

I 4 -n;..t: 27.92 
(CFS) 

.. A (INCHES) 2.274 37. 37. 26.483 36. 52.486 
9.093 

31. 
(AC-FT) 18. 73. 214. 424. 

iii 
iii 

HYDROCRAPH AT STATION DIVGD 

PEAK FLOW TIME MAXIM AVERAGE FLOW 

+ (CFS) (HR) 
6-HR 24-HR 72-HR 166.58-HR 

+ 27.92 
(CFS) 

44. 31. 13. (INCHES) 2.718 7.609 9.687 11.005 6. 
(AC-FT) 22. 61. 78. 89. 

CURllATIVEAREA= 0.15SQUI 

************* 
917KK : DIVCH : 

*****+******** 
DIVERT FREEWAY CHANNEL FLOWS 
CAPACITY FRCH DAMES AND UOORE TECH. MEMO. NO. 1 JULY,1988 
TABLE NO. 4 CHANNEL NUMBER 13. 
CONTINUING FLOWS FLOW TOUARO THE CONSOLIDATED CANAL AND GERHANN ROAD 
NOTE: HOR BASIN L DESIGNED HOT TO OVERFLOW (PLAN 02/94) 

DT DIVERSION 
ISTAD DL-KCH DIVERSION HYDROCRAPH IOENTIFICATION 

Dl INFLOW 0.00 340.00 10000.00 

DP DIVERTED FLW 0.00 340.00 340.00 





l 2 2 k a l  - - I - - I - - I - l - l - l - l r l -  - - r- . c . s -- - - TI- I:: - ..- 

I HYDROGRAPH AT STAT ION HC33A 

t t A X I M M  AVERAGE FLOW 

CUHULAT IVE  AREA = 9 . n  SQ H I  

************** * 
3 4 2  KK : BAS0 : 

************** 
APPROXIMATE RESERVOIR ROUTING OF PROPOSED N O T  BASIN 0 FROM 
DAMES & MOORE TECHNICAL MEMORANOUM NO. 1 DRAINAGE CONCEPTS 
SOUTHEAST LOOP HIGHWAY STATE R W T E  2 2 0  JULY 19. 1988 STAMPED 8 / 2 / 8 8  

BASIN DESIGN V O L U M E - ~ ~ S  AC-FT WITH A 4 FT. DIAMETER GRAVITY DRAIN 
AND A 14.7 ACRE SURFACE AREA WITH 4: 1 SIDESLOPES AND ASSUMED DEPTH 
FROM SURFACE OF 19 FT U l T H  STORAGE ONLY TO 15 FT. 

HDR PLAN 02 /94  11.2 AC BASIN (460 '  X 1 0 6 0 1  RW) 
WITH 1 0 0  AC-FT DESIGN W L W E  AND 3:1 SIDESLOPES 
TOTAL DEPTH 191 U l T H  /I FB AND 1 4 2  AC-FT TOTAL VOLUME . . . . . . . - - - - . . - 
BERH-ELEv 12&3+/--6n** ~ ~ ~ . ~ E ~ E I ~  1 2 4 4  
048" OUTLET TO FREEWAY CHANNEL AT GILBERT ROAD 

I HYOROGRAPH ROUT1 NG DATA 

356 RS STORAGE ROUT lNG 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF 1 N I T l A L  CONDITION 
RSVR 1 C 0.00 l N l T 1 A L  CONDlT ION 

X 0.00 WRKlNG R AND D COEFFICIENT 

I 3 5 8  SQ D I SCHARGE 0. 53. 80. 92 .  2400. 

I HYDROGRAPH AT STATION BASO 

PEAK F L W  TIME MAXlMJH AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFSI  
- -- (HRI  

(CFS) 
+ * . . 20.25 87. 78. 54. 37. 

(INCHES) 0.083 0.297 0.612 0 .966 
(AC-FT) 43. 155. 319.  503. 

I PEAK F L W  

+ (CFSI  

I 
- -- 

+ * . . 20.25 87. 78. 54. 37. 
(INCHES) 0.083 0.297 0.612 0 .966 

(AC-FT) 43. 155. 319.  503. 



I = ! ! ! ! - - ! ! - =  - = - - 
GL-v7-1994 aL 13:25:a~ .ge 32 

PEAK STORAGE TIME W I M M  AVERAGE STORAGE 
6-HR 24-HR 72-HR 166.58-HR 

4- ( A C : ~  
26% 125. 101. 61. 40- 

CUMULATIVEAREA= 9.nSQMI 

*** *** *H *** *** *** *** *** H* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 

359KK ** DIVGD: 
******+******* 

SEPARATE GRAVITY DRAIN FLOWS FROH OVERFLOWS 

DT DIVERSION 
I STAD DO-L DIVERSION HYDROGRAPH IDENTIFlCATION 

D 1 INFLOW 0.00 53.00 80.00 10000.00 

DP DIVERTED FLOW 6.00 53.00 80.00 92.00 
t** 

*** *** *** *** *** 

DlVERSION HYDROGRAPH DO-L 

PEAK FLOW TIME llAXIlUH AVERAGE FLOW 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFS) (HR) 
(CFSI + 80. 20.17 80. 75. 53. 36. 

(INCHES) 0.076 0.287 0.602 0.956 
(AC-FT) 40. 150. 314. 498. 

W L A T  IVE AREA = 9.77 SQ M I  

*** *** *** *** *** 
HYDROGRAPH AT STAT ION DtVCD 

PEAK FLW TIME ClAXlFllJH AVERAGE FLW 
6-HR 24-HR 72-HR 166.58-HR 

+ (CFS) (HR) 
. --..-q= (CFS) 

'4 U..>a.y, 20.25 7. 3. 1. 0. 
(INCHES) 0.007 0.010 0.010 0.010 

(AC- FT) 4. 5. 5. 5. 

CUMULATIVE AREA = 9.77 SQ M I  

* H  *** .** *** *** *** *** *** H *  *** H* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

******H**t*** 
* 
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APPENDM 4 

PRELIMINARY DRAINAGE CONCEPTS 

Santan Freeway 

Gilbert Road to Baseline Road 



-, BASIN 0 NOTES: 

100 yr. Storoge=100 ac f t  
Top Elevotbn= 1263: 

: Bottom €levallon= 1 2 4 4  
Outlet 4 8 * t 0  G l l k t  

, Road Channel 





NOTE: I 




























