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TECHNICAL MEMORANDUM 
 

To: Gateway IRWMP Stakeholders 

From: Dustin Bambic, P.H., Tetra Tech 

Cc: Bill Bennett, GEI  

Date: July 24, 2012 

Subject: Stormwater Problem Areas for IRWMP Planning 

Tetra Tech and GEI are working in partnership with the Gateway Authority, its members, and appointed 
committees in support of the development of an Integrated Regional Water Management Plan (IRWMP) 
for the Gateway IRWMP Region.  The Gateway Authority is currently comprised of 19 cities and 
government entities which are responsible for the regional planning needs of about 2 million people in the 
Gateway Cities Region (Figure 1).  In support of the IRWMP, this partnership is developing protocols 
and analytical methods for characterizing the watersheds in the Gateway IRWMP Region, assessing the 
existing conditions and management needs within each watershed, and developing a preliminary menu of 
best management practices (BMPs) that support the IRWM plan goals and objectives. 

The Gateway Region IRWMP Goals are as follows: 

• Identify and address the water dependent natural resources needs of the Gateway Region 
Watersheds. 

• Protect and enhance water quality. 
• Optimize and ensure water supply reliability. 
• Coordinate and integrate water resources management. 
• Provide stewardship of the region’s water dependent natural resources. 
• Manage flood and storm waters to reduce flood risk and water quality impacts. 

This memo assesses stormwater issues within the region, including flooding and water quality “problem 
areas”.   This screening level assessment is based on a survey-based approach to characterize flooding, a 
watershed/water quality model to characterize stormwater quality, and a desktop GIS analysis to highlight 
potential stormwater problem areas. The purpose of this memo is to: 

1) Summarize flooding problem areas using a survey-based approach. 
2) Summarize stormwater quality problem areas using a watershed/water quality model. 
3) Describe BMPs that may be appropriate for the Gateway IRWMP Region. 

These results should provide an important first step for identifying projects to address stormwater issues.  
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Figure 1  Gateway Cities Region 
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1 Flooding Problem Areas 
In order to assess and catalog existing problem areas for flooding in the Gateway IRWMP Region, Tetra 
Tech created an online survey.  The survey was intended to be a simple vehicle to collect flooding 
information from stakeholders who have extensive experience in their respective communities.  The 
survey was created using www.surveymonkey.com and was provided in the following format: 

1) Name 
2) Affiliation/Organization 
3) Title 
4) Email Address 
5) Describe the flooding issues at Location #1, including address or cross streets. [a] How sever is 

the flooding at this location? (e.g., mild, moderate, sever). [b] What size storms cause flooding at 
this location? (e.g., only large storms?) 

6) Additional questions for Locations #2, #3, #4, and #5.  
As shown above, the stakeholders were generally asked to describe the locations, frequency and severity 
of known flooding problems.  The location of flooding problems was described by address and/or cross 
street.  The severities of flooding were ranked as mild, moderate, or severe.  Flooding frequency is related 
to the size storm event that causes the flooding (i.e., flooding during small storms means more frequent 
flooding).  Areas that should be considered most problematic are those which exhibit severe flooding 
from small storms.  It is acknowledged that the relative ranking of severity and frequency is not precisely 
defined and is subjective; follow-up work could be performed to quantify the flooding depths and 
frequency at identified locations.  

Each of the surveys was compiled into an electronic database and is included in Appendix A.  In total, 
there were responses from 17 agencies and 70 locations were reported.  Responses to the survey indicate 
that there are several locations within the Gateway IRWMP Region that experience severe flooding and 
many more that experience mild to moderate flooding.  Figure 1-1 highlights the results of the survey 
geographically with graphics that are color-coded to identify flooding severity and storm frequency.  A 
general summary of the survey results includes the following: 

• Severe flooding:  nine areas in Huntington Park, sections of Downey, and one location in 
Bellflower were reported to have severe flooding from small storms.  The second most 
susceptible areas were described as exhibiting severe flooding from medium storms.  Two 
locations in Montebello and one location in Santa Fe Springs were reported to have severe 
flooding from moderate storms.  The third most susceptible areas were described as exhibiting 
severe flooding from large storms.  Several locations in Cudahy, South Gate, and Lynwood were 
reported to have severe flooding from large storms.   

• Moderate flooding:  many locations throughout the Gateway IRWMP Region were identified as 
having moderate flooding.  Only one location in Santa Fe Springs was identified as susceptible to 
moderate flooding from small storms.  Several locations in Montebello, Commerce, Downey, and 
Santa Fe Springs were reported as susceptible to moderate flooding from medium storms.  And 
many locations in Vernon, Paramount, Bellflower, Lakewood, and Norwalk were reported as 
susceptible to moderate flooding from large storms.   

• Mild flooding:    Mild flooding associated with medium storms was reported in Bell Gardens and 
mild flooding associated with large storms was reported in Bell Gardens and Montebello. 

http://www.surveymonkey.com/�
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Figure 1-1 IRWMP Survey Responses for Flooding 
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2 Water Quality Problem Areas 
Stormwater quality problem areas in the Gateway Region were assessed using a hydrodynamic water 
quality model.  The approach used the water quality model to identify areas within the region that have 
the potential to generate stormwater pollutants. The Watershed Management Modeling System (WMMS) 
developed by Los Angeles County Flood Control District (Tetra Tech 2010a; Tetra Tech 2010b) was used 
to evaluate current water quality conditions within the Gateway IRWMP Region.  The watershed model 
component of the WMMS is the Loading Simulation Program C++ (LSPC).  LSPC is a comprehensive 
data management and modeling system that is capable of representing loading, both flow and water 
quality, from non-point and point sources and simulating in-stream processes.  LSPC as configured for 
the WMMS simulates the Gateway IRWMP Region as a series of hydrologically connected sub-
watersheds.  The LSPC model in WMMS is calibrated to existing conditions in the Gateway IRWMP 
Region for runoff, total nitrogen (TN), total phosphorus (TP), copper (Cu), lead (Pb), zinc (Zn), total 
suspended solids (TSS), and fecal coliform.   

The LSPC model was run over the period of 1998 to 2006, and the relative annual average yield of 
pollutants (e.g., pounds per acre per year) from each subwatershed within the Gateway Region was 
calculated. Results of the LSPC model are shown in Figures 2-1 through 2-8 to highlight “Hot Spot” 
contribution areas for each of the calibrated constituents.  The figures are color coded to show the relative 
generation of stormwater runoff and pollutants.  A “loading factor” was applied to each of the maps to 
facilitate a color-coded rendering of the stormwater runoff and pollutant generation within the Gateway 
IRWMP Region.  To determine the range of average annual pollutant and/or runoff contributions by 
watershed, match the color on the map with the color in the loading key.  Then, multiply the range of 
values in the loading key by the “baseline” shown at the top of the loading key.  The resulting range of 
values is the average annual pollutant loads/runoff volume for the area of interest.   

The results shown in Figure 2-1 through 2-8 are the first step in identifying stormwater best management 
practices (BMPs).  To refine the analyses for stormwater/total maximum daily load planning, additional 
analyses should be performed including the following: 

1. Assess the relative impact of the pollutant-generating areas on receiving water quality.  For 
example, areas that are very close to receiving waters can have a higher impact on receiving 
water quality even if the pollutant load generated from those areas is lower compared to upstream 
areas (due to attenuation/decay during downstream travel).    

2. Consider the cost-effectiveness of available BMPs.  A wide array of BMPs are available to 
stormwater agencies to reduce flows and pollutants.  Each type of BMP will have its own cost 
effectiveness depending on location, performance, capital cost, and operation/maintenance.  
Approaches to BMP selection should be compared, including using distributed BMPs across the 
watershed versus using centralized BMPs that capture and/or treat large drainage areas.    The 
types of available BMPs are discussed in the next section.   

These analyses can be performed within LSPC and the other components of the WMMS.  The SUSTAIN 
component of WMMS is designed as a decision support system used to develop, evaluate, and select 
optimal BMP combinations at various watershed scales based on cost and effectiveness.  SUSTAIN could 
help the Gateway Authority partnership determine which BMP alternatives (types, locations, and sizes) 
provide the greatest benefit for achieving management objectives while balancing costs.   

Also, it should be noted that the results below are most useful for considering wet weather impacts.  Dry 
weather impacts are often highly dependent on localized sources (e.g., leaking sewer lines or birds for 
bacteria loading).   
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Figure 2-1 LSPC Modeling Results (1998 – 2006) – Runoff 
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Figure 2-2 LSPC Modeling Results (1996 – 2008) – Total Suspended Solids 
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Figure 2-3 LSPC Modeling Results (1996 – 2008) – Fecal Coliform
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Figure 2-4 LSPC Modeling Results (1998 – 2006) – Total Nitrogen 
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Figure 2-5 LSPC Modeling Results (1998 – 2006) – Total Phosphorus 
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Figure 2-6 LSPC Modeling Results (1998 – 2006) - Copper 
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Figure 2-7 LSPC Modeling Results (1996 – 2008) - Lead 
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Figure 2-8 LSPC Modeling Results (1996 – 2008) - Zinc
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3 Best Management Practices 
Given the multiple sources of stormwater impacts and diverse urban land uses in the Gateway IRWMP 
Region, the Gateway Authority faces multiple challenges when selecting stormwater BMPs, including 
their locations, types, sizes, and quantifying their performance.  Most of the structural BMPs that are 
appropriate for the Gateway Region fall into two main categories:  

1. Centralized BMPs: practices that treat relatively large drainage areas including extended dry 
detention basins and water quality wet ponds.  
 

2. Distributed BMPs: practices that treat local runoff including swales, bioretention, rain barrels, 
cisterns, parking lot retrofits, permeable pavement, and downspout disconnection.   

In many areas, centralized BMPs provide an economy-of-scale over distributed practices because they are 
able to capture/treat a larger drainage area; however, the cost and availability of land in the Gateway 
Region could greatly increase the cost of centralized BMPs.  Nevertheless, centralized BMPs would still 
be considered for flow reduction/ water quality treatment in at least two cases:  (1) where publicly-owned 
land is available, and (2) for TMDLs with large pollutant reduction requirements, meaning centralized 
BMPs might be necessary to meet flow and/or water quality objectives (despite their high cost).   

When distributed BMPs are implemented correctly and maintained, significant stormwater flow and water 
quality improvements can be realized, perhaps more cost-effectively than centralized facilities.  It should 
be noted that it is often difficult to ensure that distributed BMPs are being maintained to perform as 
designed.  For example, rain barrels are only effective if they are emptied regularly for irrigation.  
Permeable pavement is only effective when it is free of sediment and other clogging debris.  The large 
and/or varied distribution of distributed BMPs often makes it difficult to implement a regular maintenance 
program.  On the other hand, distributed BMPs may provide additional multi-use benefits when compared 
to centralized BMPs including improved neighborhood aesthetics.  

Some pollutant sources – like metals, fertilizers and pet waste – cannot be addressed by a limited number 
of structural BMPs; therefore, non-structural BMPs including public policies, education, and outreach 
may be necessary to support pollutant load reduction efforts.  Potential non-structural BMPs include 
water conservation, true source control (e.g., eliminating copper from brake pads or banning pesticide 
use), citizen education, illicit discharge elimination, and channel restoration.  Also, there are dry weather-
specific BMPs that could be considered including low flow diversions which are not discussed herein.  

The following descriptions outline the general characteristics of centralized and distributed BMPs.  
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Centralized BMPs (draining/treating larger areas) 

Dry Extended Detention 

These devices store stormwater runoff and reduce stormwater 
peak flow rates.  Stormwater enters the device through an inlet, 
which may be a grass-lined channel or stormwater pipe. An 
embankment detains stormwater, and an outlet riser controls the 
downstream release rate of the impounded water. Stormwater is 
detained for a longer period of time than in conventional dry 
detention ponds; the longer detention time allows for more 
removal of Total Suspended Solids (TSS) and nutrients from 
the stormwater.   

Water quality (wet) ponds 

A wet pond maintains a permanent pool of water.  This device 
stores stormwater runoff and reduces stormwater flow. The 
ponding of stormwater allows excess sediment to settle out of 
the water and encourages bacteria to use excess nutrients. 
Portions of other pollutants may also be removed.  Stormwater 
first enters a forebay, which is a small depression lined with 
rocks that slows the incoming stormwater flow and settles out 
larger particles. The outlet structure and emergency spillway 
control the rate of water draining out of the pond.   

Distributed BMPs (draining/treating smaller areas) 

Bioretention 

Bioretention areas are depressions filled with 2 to 4 feet of 
sandy soil and planted with drought and flood tolerant plants.  
Stormwater drains into the surface of the bioretention area and, 
as the water infiltrates through the sandy soil, the soil and plants 
remove a portion of pollutants.  In areas with sandy loam or 
other highly permeable soils, the water treated by the 
bioretention cell will infiltrate into the native soil.  In areas that 
have soils with low permeability (typically clay-dominated 
soils), a gravel layer and underdrain pipe are placed below the 
sandy soil layer.  Once the stormwater infiltrates through the 
treatment cell’s sandy soil, it is drained out of the device 
through the underdrain pipe.  Most bioretention areas are 
designed so that up to a foot of water can pond in the cell during a rain event.  A weir is included in the 
bioretention area to bypass excess water above the ponding depth.  Since bioretention areas use mulch 
and a variety of shrubs and small trees, they can be easily incorporated into existing landscaping. 
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Swales 

A grass swale is a grass-lined channel with sloped banks. 
Culverts are used to pass stormwater under driveways and 
streets. Unlike water quality swales, grass swales do not have 
a sandy soil layer or gravel underdrains. Grass swales are 
used to convey stormwater runoff and slow stormwater flow. 
They are an alternative to storm sewer pipes, which produce 
higher stormwater flows than grass swales, especially for 
smaller storm events. Grass swales also remove some 
sediment if the stormwater flow is controlled.   

Rainwater harvesting 

Rainwater harvesting reduces runoff during a storm event by 
retaining a portion of the runoff for future use.  This can be 
accomplished by using storage tanks called cisterns or rain 
barrels.  Cisterns are tanks that hold rainwater for irrigation 
and other uses. The cistern pictured to the right can hold over 
200 cubic feet of water.  These can be pre-manufactured or 
constructed onsite. They also can be incorporated 
inconspicuously into the side of a building.  Rain barrels 
typically hold less water than cisterns, about 8 cubic feet per 
rain barrel. If these devices are designed properly and if water 
is reused frequently, they can be used to control stormwater 
runoff, reduce stormwater flow, and remove some pollutants.   

Retrofit of parking area to disconnect impervious surfaces 

This strategy involves the re-design of a parking lot so that runoff is captured and treated in distributed 
stormwater BMPs like bioretention. Grass swales may be employed as a conveyance to the bioretention, 
providing additional pollutant removal.   

Disconnect downspouts 

This practice involves reducing the amount of concentrated stormwater runoff leaving a site by 
disconnecting roof downspouts from drainage systems. Some houses or other buildings may not be 
directly connected to the municipal storm sewer system, but still may have an onsite drainage system or 
diffused runoff that could be disconnected. The roof runoff is diffused and directed into natural areas, 
gardens, bioretention cells, etc.   
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Permeable pavement 

Permeable pavement differs from conventional asphalt 
and concrete in that it allows for infiltration of water 
during a rainfall event. Permeable pavement types include 
porous asphalt, porous concrete (shown to the right), and 
paving stones interspersed with sandy soil or other porous 
fill.  These types of pavement vary in vehicular traffic 
capacity.  Grass parking lots, reinforced with plastic rings, 
are typically used for overflow parking, while some 
permeable pavement can be designed to handle more 
frequent traffic.   
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4 Summary of Stormwater Problem Areas 
The flooding survey and LSPC water quality model generated a multitude of maps with areas that could 
potentially be targeted by stormwater management strategies. These maps were combined into two figures 
that compose a screening level assessment to assist with prioritization management needs within the 
Gateway IRWMP Region, as follows:  

• Figure 4-1 shows prioritized focus areas for flood mitigation measures based on results from the 
flooding survey.  The map is not intended to be an exhaustive list of flood prone areas; rather, it is 
intended to be a starting point when developing a more rigorous plan for addressing flooding 
issues.  The potential prioritization in terms of flooding severity/frequency is expressed in order 
from 1 (red) to 4 (green).   Note that these are areas in which flooding issues occur; it may be 
necessary or cost-effective to capture stormwater in other/upstream areas to reduce the 
frequency/severity of flooding in these highlighted areas.  

• Figure 4-2 shows primary and secondary focus areas for runoff and water quality management 
needs for the entire Gateway IRWMP Region.  Like the flooding maps, the runoff and water 
quality maps and discussion below are solely intended to be a starting point when developing a 
more rigorous water quality improvement plans (TMDL implementation plans).  The potential 
prioritization for efforts to reduce stormwater runoff/pollutants is shown as high priority (purple) 
and secondary priority (green). As described in Section 2, these highlighted areas are based on 
wet weather pollutant generation; efforts to quantify the relative impact of these areas on 
receiving water quality and cost-effectiveness of BMPs in these areas are important next steps.   

The identified stormwater problem areas provide another “layer” of information for the Gateway 
stakeholders to develop projects that meet the overall goals and objectives of the IRWMP.  The 
stormwater information herein should be combined with water supply and water quality information to 
identify, rank, and implement projects that provide multiple uses and benefits for the Gateway Region.   
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Figure 4-1 Prioritized Problem Areas for Flood Mitigation Measures 
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Figure 4-2 Primary and Secondary Problem Areas for Stormwater Quality Improvement Efforts
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APPENDIX A Flood Survey Results 
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