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SECTION I 
INTRODUCTION 

 
1.1 PURPOSE 
 
This report presents a hydrologic and hydraulic analysis for the development of a 
proposed 15.4 acre WalMart site.  The main objective of this report is to analyze pre 
and postconstruction storm water runoff and analyze the mitigation measures required 
to prevent adverse downstream effects. 
 
 
1.2 PROJECT DESCRIPTION 
 
The Project site is located at 4000 Arden Drive within the northwesterly portion of the 
City of El Monte, within Los Angeles County, near the intersection of Valley Boulevard 
and Arden Drive. Specifically, Arden Drive borders the Project site to the west; the 
boundary of an existing City of El Monte Maintenance Facility located northerly of Rose 
Avenue comprises the site’s northerly boundary; Valley Circle forms the site’s easterly 
boundary; and parcels containing industrial/office facilities with Valley Boulevard 
frontages comprise the site’s southerly boundary (see Appendix A for Vicinity Map). The 
Project proposes construction and operation of a new 182,429 squarefoot Walmart 
Supercenter within the 15.4acre Project site.  The project site is located approximately 
0.6 miles north of the 10 Freeway near Santa Anita Avenue.  The project site is located 
approximately 300 feet west of the Rio Hondo channel.  
 
1.3 EXISTING AND PROPOSED CONDITIONS 
 
Existing Site Condition: 
 
The Project site (APN 8575024043) is roughly rectangular in shape, totaling 
approximately 15.41 acres. The Project site, is essentially level and currently vacant. The 
site was historically used for agriculture and the manufacturing of glass containers and, 
more recently, the production of food and beverage containers. Manufacturing facilities 
previously occupying the Project site were demolished in 2011.  
 
The Project site has been extensively disturbed by human activities, including demolition 
of facilities and associated heavy equipment operations. The Project site evidences no 
topographic features of note; nor is any protected or intrinsically valuable biologic habitat 
located within the Project site.  The limited vegetation that does exist within the Project 
site consists primarily of nonnative, ruderal grasses and shrubs evident along the 
perimeter of the Project site. 
 
The Project site has been roughgraded, and is essentially flat, with an elevation of 
approximately 280 feet above mean sea level (MSL).   
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There are no existing underground utilities or paved surfaces in place to direct storm 
runoff.  Existing surface runoff at the site sheet flows in 3 main directions from 3 
respective areas of the site (See Existing Hydrology Map in Appendix A); toward Arden 
Drive to the west, toward the property to the south, and towards the property to the north. 
 
Runoff within Arden Drive is conveyed south via curb and gutter into an existing 24 inch 
RCP storm drain system within Valley Blvd., which ultimately outlets into Rio Hondo 
Channel.  Runoff entering the properties to the north and south is collected in those 
properties’ respective storm drains. Both properties’ storm drains discharge east to an 
existing 24 inch diameter storm drain aligned within Valley Circle, which discharges to a 
48 inch diameter CMP lateral of the Rio Hondo Channel to the east.  All runoff from the 
site and adjacent property eventually discharges into the Rio Hondo Reach. 
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Proposed Site Condition: 
 
The proposed improvements consist of construction of an 182,429 square foot WalMart 
building and a paved parking lot with landscaped islands throughout the remaining area 
of the site.  Refer to the Post Construction Hydrology Map in Appendix A to accompany 
the discussion of the proposed site’s drainage.   
 
The proposed site drainage will follow the existing drainage pattern.  Storm water will 
sheet flow across landscaping and paved parking areas and will be collected in several 
bioretention planters, pervious concrete underdrains, and curb opening catch basins 
throughout the site.  
 
The proposed site has 3 main drainage areas and 2 storm drain systems.  Drainage area A 
consists of a portion of the parking lot along the west of the site.  Drainage area A will 
discharge into Arden Drive.  Drainage area B will include the southern portion of the site 
between Valley Circle and drainage area A.  Drainage area B will convey runoff through 
Strom Drain System 1 to a public storm drain lateral located at the southeast corner of the 
site.  Drainage area C will consist of the remaining northerly area of the site between 
drainage area A and Valley Circle.  Drainage area C will covey runoff through Storm 
Drain System 2 to a second public storm drain lateral located on the eastern side of the 
site and roughly centered behind the proposed building.   
 
Due to past contamination, new development at this site will not incorporate soil 
infiltration into the site’s developed hydraulic conditions in order to avoid potential 
ground water contamination. 
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SECTION II 
ONSITE FLOW VOLUMES 

 
2.1 METHODOLOGY 
 
Requirements for drainage system design have been based on The County of Los Angeles 
Hydrology Manual dated January 2006.  A 50year design storm has been used in 
developing this study.  Consideration was given for County of Los Angeles Low Impact 
Development (LID) standards to be adopted by the city of El Monte towards the end of 
2013. 
 
The program chosen for this hydrology study to calculate runoff and runoff volumes for 
the site area was the TC Calculator supplied by the County.  The software is written by 
the Los Angeles County Department of Public Works and implements the Modified 
Rational Method into calculations for single subareas and small watersheds. The 50year 
design storm depths used in calculations were determined from El Monte 50year 24 hour 
Isohyet map created by the Los Angeles County Department of Public Works and 
supplied in the County of Los Angeles Hydrology Manual, appendix B, map 1H1.20. 
 
The proposed underground detention system volume, peak flows, and total volume of 
runoff over a 24hour period of the specified storm event were determined using the U.S. 
Army Corps of Engineers’ Hydrologic Modeling System (HECHMS) Version 3.5, 
successor to HEC1.  The input parameters of HECHMS include Precipitation Modeling 
using hypothetical storm events based on frequency per Los Angeles County estimates 
and Basin Modeling including determination of losses based on the SCS Curve Number 
method and transformation of precipitation to runoff through the SCS Unit Hydrograph 
method. 
 
 
2.2 DESIGN CRITERIA 
 
Design Storm:  50yr storm event  
     
Land Use:  Commercial 
 
Rainfall Precipitation Depth:  6.6”  Based on Los Angeles County Department of Public 

Works Isohyet Map  
 
Pervious Loss Rate: Based on Curve Numbers for Pervious Areas per NRCS method 

based on soil conditions and land use.  
 
Soil Type: 006 
 
 



 

 6

2.3 CONCLUSIONS 
 
A previous Hydrology study for the proposed shopping center and surrounding parcels 
was prepared for the City of El Monte by George G. Boghossian & Associates Inc. in 
2008 (See References).  The scope of this study encompassed a 37 acre area served by 
the 48 inch diameter CMP lateral southeast of the proposed WalMart site, which outlets 
into Los Angeles County Upper Rio Hondo Channel at Station 727+00.  Findings of this 
study were used to develop the hydrologic conditions for the maintenance facility to the 
north and construct the 24 inch diameter storm drain aligned in Valley Circle tributary to 
the 48 inch diameter CMP lateral. According to this study, approximately 20 cubic feet 
per second (cfs) of peak storm water runoff for the 50 year storm event is allowed to be 
generated in the 24 inch storm drain which collects runoff from three sources: the 
maintenance facility to the north, the proposed 15.4 acre WalMart site, and the runoff 
developed in Valley Circle. 
 
A separate Hydrology study performed in October, 2010 by C&V Consulting, Inc. 
specifically for the maintenance facility to the north, concluded that the peak storm water 
runoff for the 50 year storm event conveyed from that site to the 24 inch storm drain is 8 
cfs (See References).  
 
The existing surface runoff at the site sheet flows in 3 main directions from 3 respective 
areas of the site (See Existing Hydrology Map in Appendix A); 7.1 cfs toward Arden 
Drive to the west from Area 1, 21.4 cfs toward the property to the south from Area 2, and 
18.1 cfs towards the property to the north from Area 3.   
 
The proposed site consists of 3 drainage areas: Area A – draining to Arden Drive, Area B 
– draining to Storm Drain System 1, and Area C – draining to Storm Drain System 2. An 
additional offsite drainage area, Area D, consists of the existing Valley Circle to the east.  
Area D has been included to determine the existing runoff developed in Valley Circle 
contributing to the 24 inch public storm drain within Valley Circle.  
 
The George G. Boghossian & Associates Inc. study determined that a portion the 
proposed WalMart site would be allowed to drain to Arden Drive at a cumulative peak 
flow rate of 6.30 cfs.  The grading concept for the proposed WalMart will utilize the 
allowed drainage to Arden by directing storm water runoff from an area of 1.57 acres 
along the site’s west property line (referred to as Area A on the Post Construction 
Hydrology Map in Appendix A) to Arden Drive at a peak flow rate of 5.16 cfs.  The 
remaining onsite runoff will be directed to one of two storm drain systems, System 1 
and System 2.  Both private storm drain systems will connect to an existing 24 inch storm 
drain within Valley circle to the east.  System 1 will connect to Lateral 1, which is an 18 
inch lateral located southeast of the site.  System 2 will connect to lateral 2, which is an 
18 lateral located east of the site.   
 
Storm Drain System 1 will collect storm water runoff from Subareas B1 thru B13 via 
bioretention planters, pervious concrete underdrains, and curb opening catch basins that 
eventually drain to Lateral 1 near the southeast corner of the site.  Subareas B1 thru B12 
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will firstly convey runoff to the 62,000 cf Underground Detention Basin 1 located under 
the southern portion of the parking lot in front of the WalMart building.  Out flow from 
Detention System 1 will be conveyed at a repressed rate along the southern portion of the 
site where it will combine with runoff from subarea B13 before leaving the site through 
Lateral 1 at a peak flow rate of 4.4 cfs.   
 
Storm Drain System 2 will collect storm water runoff from Subareas C1 thru C6 via 
Filterra bioretention filtration systems, pervious concrete underdrains, and curb opening 
catch basins that drain to Lateral 2 located behind the proposed WalMart building on the 
east side of the site. Subareas C1 thru C4 will convey runoff to the 14,000 cf 
Underground Detention Basin 2 located under the north drive isle. Out flow from 
Detention System 2 will be conveyed at a repressed rate along the northern portion of the 
site where it will combine with runoff from subareas C5 and C6 before leaving the site 
through Lateral 2 at a peak flow rate of 3.8 cfs.   
 
Both underground detention basins will be constructed of molded polypropylene 
chambers resting on and surrounded by crushed angular stone.  To prevent soil 
infiltration, a thermoplastic liner sandwiched between layers of nonwoven geotextile 
will be placed under the crushed stone bed.  These types of underground detention 
chambers are produced by several manufactures and are successful commonplace 
solutions for current storm water management requirements. 
 
Using the Los Angeles TC Calculator, Tait & Associates has determined that the existing 
0.99 acres of Valley Circle tributary to the 24 inch storm drain (referred to as Subarea D 
on the Post Construction Hydrology Map in Appendix A) will develop a peak storm 
water runoff of 2.78 cfs.  
 
As mentioned above, the 24 inch storm drain along Valley Circle has capacity for 20 cfs.  
Based on the study by C&V Consulting, Inc., the maintenance facility development will 
contribute 8 cfs to the 24 inch storm drain.  Per calculations shown in this report, Valley 
Circle’s contributory area to the 24 inch storm drain has a runoff of 2.78 cfs.  Therefore, 
the 24 inch storm drain has capacity for 9.22 cfs contribution from the WalMart site.  
The total peak runoff to the 24 inch Valley Circle storm drain from the project site is 8.2 
cfs; thus the existing 24 inch storm drain is adequate for the proposed improvements.  
 
Summary Table of 50-yr Storm Site Runoff   
  Existing (cfs) Proposed (cfs) Allowed (cfs) 
Runoff to Arden Drive 7.1 5.16 6.30 

Runoff to Valley Circle Storm Drain 39.5 8.20 9.22 

Total: 46.6 13.36 15.52 
 
 
Not included in peak flow rate calculations is the effect of the bioretention planters, 
pervious pavement sections, and Filterra bioretention filtration systems.  These Low 
Impact Development elements will increase time of concentrations and decrease the peak 
flow rates of runoff leaving the site.  
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Based on the results of this study, the proposed development of WalMart will not have 
adverse downstream effects.  This hydrology report has analyzed the effects of a 24hr 50 
year storm event on the proposed development project.  The following sections contain 
all the pertinent calculations that this summary was based on. 
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Los Angeles TC Calculator Results 
 

Existing Hydrology – Pre Construction 
 
 

Result Summary Table 
Drainage Area Peak Flow Rate (cfs) 

1 7.05 
2 21.42 
3 18.08 
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Los Angeles TC Calculator Results 
 

Proposed Hydrology – Post Construction 
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HECHMS

Project : El Monte 20130812
Basin Model : Lateral 1
Aug 14 16:39:21 PDT 2013
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Project: El Monte 20130812 Simulation Run: Run 64

Start of Run: 01Jan2000, 00:00 Basin Model: Lateral 1
End of Run: 02Jan2000, 00:05 Meteorologic Model: 50 yr Storm
Compute Time: 14Aug2013, 10:46:14 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(ACFT)

Site B9 0.0020123 3.8 01Jan2000, 09:55 0.4
B9 Out. 0.0020123 3.6 01Jan2000, 10:00 0.4
Site B11 0.0016627 4.5 01Jan2000, 09:55 0.5
B11 Out. 0.0016627 4.5 01Jan2000, 09:55 0.5
Site B10 0.0016370 4.4 01Jan2000, 09:55 0.5
B10 Out. 0.0016370 4.1 01Jan2000, 10:00 0.5
Site B12 0.0013624 3.0 01Jan2000, 09:55 0.3
B12 Out. 0.0013624 2.7 01Jan2000, 10:00 0.3
Site B5 0.0011610 2.8 01Jan2000, 09:55 0.3
B5 Out. 0.0011610 2.7 01Jan2000, 10:00 0.3
Site B8 0.0011533 3.0 01Jan2000, 09:55 0.3
B8 Out 0.0011533 2.8 01Jan2000, 10:00 0.3
Site B6 0.0011208 2.9 01Jan2000, 09:55 0.3
B6 Out. 0.0011208 2.7 01Jan2000, 10:00 0.3
Site B7 0.0011122 2.8 01Jan2000, 09:55 0.3
B7 Out. 0.0011122 2.6 01Jan2000, 10:00 0.3
Site B3 .000965505 2.5 01Jan2000, 09:55 0.3
B3 Out. .000965505 2.3 01Jan2000, 10:00 0.3
Site B2 .000965241 2.5 01Jan2000, 09:55 0.3
B2 Out. .000965241 2.3 01Jan2000, 10:00 0.3
Site B4 .000936426 2.4 01Jan2000, 09:55 0.3
B4 Out. .000936426 2.2 01Jan2000, 10:00 0.3
Site B1 .000920059 2.2 01Jan2000, 09:55 0.2
B1 Out. .000920059 2.1 01Jan2000, 10:00 0.2
JunctionDet.1 0.0150089 33.7 01Jan2000, 10:00 4.0
Detention 1 Inlet 0.0150089 33.7 01Jan2000, 10:00 4.0

Page 1



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(ACFT)

Detention 1 0.0150089 4.1 01Jan2000, 10:40 2.7
Detention 1 Out. 0.0150089 4.1 01Jan2000, 10:45 2.7
Site B13 .000694033 1.9 01Jan2000, 09:55 0.2
B13 Out. .000694033 1.9 01Jan2000, 09:55 0.2
Junction  B13 0.0157030 4.4 01Jan2000, 10:30 2.9
Lateral 1 Outlet 0.0157030 4.4 01Jan2000, 10:30 2.9
Lateral 1 0.0157030 4.4 01Jan2000, 10:30 2.9

Page 2



Project: El Monte 2013−08−12
Simulation Run: Run 64 Reservoir: Detention 1

Start of Run: 01Jan2000, 00:00 Basin Model: Lateral 1
End of Run: 02Jan2000, 00:05 Meteorologic Model: 50 yr Storm
Compute Time: 14Aug2013, 10:46:14 Control Specifications: Control 1

Volume Units: AC−FT

Computed Results

Peak Inflow : 33.7 (CFS) Date/Time of Peak Inflow : 01Jan2000, 10:00
Peak Outflow : 4.1 (CFS) Date/Time of Peak Outflow : 01Jan2000, 10:40
Total Inflow : 4.0 (AC−FT) Peak Storage : 1.4 (AC−FT)
Total Outflow : 2.7 (AC−FT) Peak Elevation : 106.0 (FT)
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Reservoir "Detention 1" Results for Run "Run 64"

Run:Run 64 Element:DETENTION 1 Result:Storage

Run:Run 64 Element:DETENTION 1 Result:Pool Elevation

Run:Run 64 Element:DETENTION 1 Result:Outflow
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Project: El Monte 2013−08−12
Simulation Run: Run 64 Sink: Lateral 1

Start of Run: 01Jan2000, 00:00 Basin Model: Lateral 1
End of Run: 02Jan2000, 00:05 Meteorologic Model: 50 yr Storm
Compute Time: 14Aug2013, 10:46:14 Control Specifications: Control 1

Volume Units: AC−FT

Computed Results

Peak Outflow : 4.4 (CFS) Date/Time of Peak Outflow : 01Jan2000, 10:30
Total Outflow : 2.9 (AC−FT)
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HECHMS

Project : El Monte 20130812
Basin Model : Lateral 2
Aug 14 17:13:33 PDT 2013
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Project: El Monte 20130812 Simulation Run: Run 65

Start of Run: 01Jan2000, 00:00 Basin Model: Lateral 2
End of Run: 02Jan2000, 00:05 Meteorologic Model: 50 yr Storm
Compute Time: 14Aug2013, 10:46:37 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(ACFT)

Site C3 0.0016668 4.5 01Jan2000, 09:55 0.5
C3 Out 0.0016668 4.0 01Jan2000, 10:00 0.5
Site C2 0.0015582 4.2 01Jan2000, 09:55 0.5
C2 Out. 0.0015582 3.9 01Jan2000, 09:55 0.5
Site C1 0.0010421 2.0 01Jan2000, 09:55 0.2
C1 Out. 0.0010421 2.0 01Jan2000, 10:00 0.2
Site C4 .000472051 1.2 01Jan2000, 09:55 0.1
C4 Out. .000472051 1.1 01Jan2000, 10:00 0.1
JunctionDet. 2 0.0047392 10.8 01Jan2000, 09:55 1.3
Det.2 Inlet 0.0047392 10.8 01Jan2000, 09:55 1.3
Detention 2 0.0047392 2.3 01Jan2000, 10:15 0.5
Det. 2 Out. 0.0047392 2.3 01Jan2000, 10:15 0.5
Site C5 .000448214 1.2 01Jan2000, 09:55 0.1
C5 Out. .000448214 1.2 01Jan2000, 09:55 0.1
JunctionDet.2+C5 0.0051874 2.7 01Jan2000, 10:00 0.7
ReachDet.2+C5 0.0051874 2.7 01Jan2000, 10:00 0.7
Site C6 .000443614 1.2 01Jan2000, 09:55 0.1
C6 Out. .000443614 1.2 01Jan2000, 09:55 0.1
JunctionLat.2 0.0056310 3.8 01Jan2000, 09:55 0.8
Lat.2 Inlet 0.0056310 3.8 01Jan2000, 09:55 0.8
Lateral 2 0.0056310 3.8 01Jan2000, 09:55 0.8



Project: El Monte 2013−08−12
Simulation Run: Run 65 Reservoir: Detention 2

Start of Run: 01Jan2000, 00:00 Basin Model: Lateral 2
End of Run: 02Jan2000, 00:05 Meteorologic Model: 50 yr Storm
Compute Time: 14Aug2013, 10:46:37 Control Specifications: Control 1

Volume Units: AC−FT

Computed Results

Peak Inflow : 10.8 (CFS) Date/Time of Peak Inflow : 01Jan2000, 09:55
Peak Outflow : 2.3 (CFS) Date/Time of Peak Outflow : 01Jan2000, 10:15
Total Inflow : 1.3 (AC−FT) Peak Storage : 0.3 (AC−FT)
Total Outflow : 0.5 (AC−FT) Peak Elevation : 105.7 (FT)
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Reservoir "Detention 2" Results for Run "Run 65"

Run:Run 65 Element:DETENTION 2 Result:Storage

Run:Run 65 Element:DETENTION 2 Result:Pool Elevation
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Project: El Monte 2013−08−12
Simulation Run: Run 65 Sink: Lateral 2

Start of Run: 01Jan2000, 00:00 Basin Model: Lateral 2
End of Run: 02Jan2000, 00:05 Meteorologic Model: 50 yr Storm
Compute Time: 14Aug2013, 10:46:37 Control Specifications: Control 1

Volume Units: AC−FT

Computed Results

Peak Outflow : 3.8 (CFS) Date/Time of Peak Outflow : 01Jan2000, 09:55
Total Outflow : 0.8 (AC−FT)
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Appendix C 
Manufacturer Specifications 
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