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The following report summarizes a preliminary hydrology and water quality study that
examined the impact of the proposed Student Housing project at 535 Watson Drive, Claremont,
California. The report presents the study’s evaluation of potential project impacts on local and
regional hydrology, flooding, and water quality, as well as addressing on-site hydrological
conditions, changes to drainage patterns and the rate and amount of surface runoff, short term
and long term impacts, as well as proposing appropriate measures.

Introduction
In 1987, the Federal Water Pollution Control Act [Clean Water Act (CWA)] was amended to
effectively prohibit storm water discharge of pollutants to water of the United States, unless
the discharge is in compliance with a National Pollutant Discharge Elimination System (NPDES)
Permit. The 1987 amendments to the CWA established a framework for regulating municipal,
industrial, and construction storm water discharges under the NPDES program. In California,
these permits are issued through the State Water Resources Control Board (SWRCB) and the
nine Regional Water Quality Boards (RWQCB). On December 28, 2012, the LARWQCB, Los
Angeles Region, which includes the City of Claremont, adopted Order R4-2012-0175. This Order
is the NPDES Permit No. CAS004001 for municipal stormwater and urban runoff discharges with
the County of Los Angeles.
In compliance with the Permit, implementation have been made for stormwater quality
management programs with the ultimate goal of accomplishing the requirements of the Permit
and reducing the amount of pollutants in stormwater and urban runoff.
Stormwater runoff from a site has potential to contribute oil and grease, suspended solids,
metals, gasoline, pesticides, and pathogens to a stormwater conveyance system. The
development must be designed to minimize, to the greatest extent practicable, the
introduction of pollutants of concern that may result in significant impacts, generated from site
runoff from directly connected impervious areas, to the stormwater conveyance system.

Existing Conditions
The project entails a proposed Student Housing and various development areas within the Keck
Graduate institute campus. The entire campus is approximately 15 acres which includes two
existing campus buildings and surface parking lots. The proposed Student Housing is
approximately 2.8 acres and is currently unoccupied and undeveloped. It is bound on the north
by Wharton Drive, on the east by Bucknell Avenue, and on the south and west by the KGI
campus.
In anticipation for an increase of vehicles, the project plans to develop additional surface
parking and reconfigure existing parking lots to increase the total campus parking stalls from
660 to 918. Two new surface parking lot will be proposed. The first will be located west of the
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Student Housing, adjacent to the existing Keck building, in the current existing lawn area. The
second proposed surface parking lot will be at the southwest corner of the campus, in the
current existing mounded lawn area, south of the existing Technip west parking and north of
Arrow Highway.
In addition to the new surface parking lots, existing parking areas to the north and west of the
Technip USA building will be modified. The Technip north area consists of 10 existing perimeter
parking stalls surrounding an existing 10,800 square foot central parking landscape area. The
Technip west parking lot is currently asphalt paved and configured with three island parking
strips in the middle and additional parking stalls around the perimeter. Its current drainage
pattern flows north to south and is collected in a catch basin and discharged into the existing
adjacent detention basin.
The existing topography of the encompassing campus is relatively flat with drainage flowing
away from existing buildings and towards two existing drainage basins at the southwest corner
of the campus.
Regional Hydrology
The project site is located within the San Gabriel River Watershed, which covers 640 square
miles of eastern Los Angeles County. The project proposes to discharge site runoff into the
existing storm drain system on Arrow Highway (southwest of the project site), which would
then discharge into Thompson Creek. Thompson Creek flows south and becomes San Jose
Creek which then discharges into the San Gabriel River and ultimately drains into the Pacific
Ocean. Exhibit 1 and 2 depicts the vicinity map and watershed.
According to the 2010 Clean Water Act Section 303 (d) List of Water Quality Limited Segments,
the San Jose Creek Reach, which the site will discharge into, is identified to have coliform
bacteria, pH, total dissolved solids, and toxicity as pollutant concerns. The San Gabriel River
Reach has bacteria, lead, and toxicity listed on the 303 (d) List.
Groundwater and Infiltration
The project site is located within the Pomona Basin, which is part of a larger group of basins
called the Six Basins. The Six Basins is the name for six interconnected groundwater basins
within the cities of Claremont, La Verne, Pomona, Upland, and surrounding unincorporated
areas of Los Angeles and San Bernardino counties.
A geotechnical investigation was performed by Construction Testing & Engineering, South Inc.,
dated July 29, 2016, providing site-specific geotechnical information. According to the
investigation, groundwater was not encountered during testing and historically the depth of
groundwater are approximately 200 feet. Groundwater is not expected to impact the proposed
development.
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Preliminary assessment of infiltration rates are made based on the nearest boring testing to
proposed infiltration areas (Boring B-1 and B-8). According to the investigation, silty sand and
gravel were found at depth of 5’ to 7’. These materials typically have fair infiltration rates when
thoroughly wet. It is expected to have infiltration rates at 0.5 inch/hour or faster in the upper
10 feet. Final infiltration assessments at the proposed detention and infiltration areas will be
made prior to City permit issuance.
Flood and Hazard Area
According to the Federal Emergency Management Agency (FEMA), FIRM Flood Insurance Map
No. 06037C1750F, the project site is not located within the 100-year flood hazard area. The
project is determined to be within Zone X, which are areas outside the 0.2% annual chance
floodplain.
The nearest dam to the project site is the San Antonio Dam, located approximately 5 miles
northeast to the site. Based on Figure 6-3 (San Antonio Dam Inundation) of the City of
Claremont General Plan, the project site is within the 45-minute flood water arrival time. At
that distance, it should not subject the project to flooding as a result of dam failure.
The project site is located approximately 40 miles inland from the Pacific Ocean and is not
located near to any large bodies of water. Furthermore, the site and adjacent areas are in an
urbanized area with relatively flat topography. Therefore, the project will not be affected by
tsunamis, seiches, or mudflows.
Hydrology and Drainage
The KGI campus drainage pattern is essentially divided into two tributary areas discharging into
a series of three existing detention basins. As shown in Exhibit 3 – Existing Hydrology, Area A
flows northeast to southwest and discharges into detention basin number 2. Area B flows east
to west and discharges into detention basin number 2 and 3.
The proposed Student Housing site is currently undeveloped and runoff sheet flows southwest
onto the campus. The proposed Student Housing surface parking is currently a lawn area with
drainage pattern heading southwest into Area A.
The parking development at Technip north and west follows the KGI campus drainage pattern
which flows northeast to southwest and discharge into the existing detention basins.
These existing detention basins are designed to accommodate a majority Village Walk
development, north of the railroads on Wharton Drive, as well as portions of KGI campus
runoff. The runoff from the Village Walk development is being directed through a 42” storm
drain under the railroad and into the existing northern detention basin. Stormwater fills each
4
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basin and is slowly released to Arrow Highway via a 24” storm drain outlet from the
southwestern-most basin. The existing onsite drainage patterns is depicted in Exhibit 3.

Proposed Conditions
The project development consists of the construction of a new four-level, 231,000-sf student
housing with 9,000-sf of academic space, which includes a café, lounge, and an outdoor
barbeque counter. Additionally, the project proposes two new surface parking lots and
modifications to existing parking areas within the campus.
The first proposed parking lot area will replace an existing landscaping area adjacent to the
Keck building, south of Wharton Drive and west of the proposed student housing. The lot will
be approximately 34,000-sf with landscape islands to accommodate for 90 new parking stalls
and 4 new ADA parking spaces for the Student Housing. The parking lot will be accessible from
the north at Wharton Drive through a proposed driveway and from the south through Watson
Drive. The drainage pattern will sheet flow north to southeast.
Modifications to the existing parking lots, north and west of the Technip building, will include
reconfiguring existing parking spaces and adding landscape islands. The Technip north final
configuration will include the removal of the central landscape area to accommodate new
vehicular circulation as well as addition of 21 new parking stalls for a total of 31 stalls. The
drainage pattern will remain the same.
The Technip west final parking improvements will include adjustments to the existing 100 stall
parking lot as well as the addition of new parking along the campus interior roadway and new
surface parking lot.
The interior roadway improvements consists of replacing sidewalk and landscaping at the
northwest corner of the Technip building with 10 new parking stalls.
The improvements to the existing parking lot entails removing the three smaller parking islands
and creating one new middle island, orientated north to south. The stormwater runoff for this
parking lot will be collected into catch basins via concrete gutters and will discharge into
existing Detention Basin No. 3 to match the existing drainage patterns.
The new proposed surface parking lot will be south of existing Technip west parking, orientated
west to east. It will be approximately 33,000-sf and 88 new parking stalls with landscape islands
incorporating infiltration capabilities. Drainage patterns will sheet flow west to east and
discharge into the new proposed infiltration basin. Shrubbery will be act as a screen wall
between the parking lot and Arrow Highway.
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Lastly, the existing parking lot west of York Place, proposes to replace lawn area to add an
additional 9 parking stalls at the south end of the parking lot.
Site Design Concepts
The integration of site design measures such as retention, infiltration, conservation of natural
areas and permeable road ways was approached holistically to address local stormwater quality
requirements as well as to reduce the total amount of stormwater runoff.
It is expected that the overall improvements will increase peak flows and flow volumes due to
the increase in impervious surfaces. To prevent additional runoff volume into the existing
detention basins and to mitigate the peak flow, an underground infiltration system and new
infiltration basin is proposed.
The proposed underground infiltration system will be corrugated perforated pipes located
south of the Student Housing. This design will preserve space for development and green space
while reducing runoff and allow groundwater recharge. Additionally, a new infiltration basin
located at the southwest corner of the campus will collect runoff from the new adjacent
proposed parking lot and allow water to percolate into the ground. Design details and design
capacities of the systems are discussed in the Hydrology Analysis section.
The overall landscape design will maximize tree planting throughout the development areas to
provide coverage and shade. At the Student Housing area, proposed trees will be selected to
blend functionality and aesthetic qualities. Native and drought-tolerant plant palettes around
the Student Housing will promote conservation of water. At proposed surface parking lots,
landscape islands will be an intermediary measure to increase perviousness and also be
considered self-treating areas.
The Student Housing hardscape design will route runoff into pervious areas to minimize direct
draining into storm drain system.
Given the site topography and proposed elevation differences between the two Student
Housing buildings, grading and slopes will conform to local erosion and sediment control and
design standards to protect, stabilize and prevent sediment.
Green Street Design will be implemented using landscape parkways along Wharton Drive and
Bucknell Avenue as infiltration swales to capture and minimize runoff. These site design will
help reduce the volume of polluted stormwater.
Proposed development and hydrology patterns are depicted in Exhibit 4.
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Hydrology Analysis
A preliminary hydrology analysis for 85th percentile and 25-year design storm events were
performed in accordance with the Los Angeles County Hydrology Manual (2006) and HydroCalc
Calculator provided by Los Angeles County Public Works Department. As identified in Table 1,
the analysis examined the existing campus and proposed changes to the campus in relations to
each storm events. Peak flow increased 0.92 cfs for the 85th percentile, and 4.62 cfs for 25-year
storm. See Attachment A for detailed calculations of existing conditions. See Attachment B for
detailed calculations of proposed conditions.
Table 1 - 85th percentile and 25-year storm
Peak Flow Velocities
Condition

Q85th% (cfs)

Q25 (cfs)

Existing

2.78

46.26

Proposed

3.70

50.88

∆Total

+0.92

+4.62

Undisturbed areas that are not affected will continue to flow throughout the campus through
the existing drainage conveyance patterns and eventually making its way into the existing
detention basins.
Activities in Lot E, York Place parking lot, and north Technip will primarily include restriping and
reconfiguration of parking spaces. Therefore, these areas will not add additional runoff and
would continue its existing drainage patterns.
The development of the Student Housing and its additional parking, and parking lot at the west
Technip will be the major impacts to the campus hydrology. Stormwater runoff on the Student
Housing and surface parking lot will be collected and conveyed with the use of underground
storm water piping into a proposed infiltration system designed to capture an 85th percentile
storm event and infiltrate runoff into surrounding soil. The overflow will be released to existing
County storm drain along Arrow Highway.
The new infiltration basin will be located at the southwest corner of the campus. It will be sized
to treat runoff from the new proposed surface parking lot, south of the existing parking lot,
west of Technip building. The infiltration basin will capture and infiltrate the required
stormwater quality design value (SWQDV) and excess stormwater will discharge through a
parkway drain onto Arrow Highway. Table 2 shows the required (SWQDv) for an 85th percentile
storm event and the proposed system designs volumes. Exhibit 6 shows preliminary designs
and resource information for the systems.
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For storm events exceeding the 85th percentile storm event, overflow from the infiltration
system will discharge through parkway drains, onto Bucknell Avenue, at a flowrate equal to the
existing condition. Bucknell Avenue slopes at 3% which will allow runoff to flow south then
west onto Arrow Highway and into the LA County storm drain, which discharges into the San
Jose Creek. A street capacity study was performed in Exhibit 5.

Table 2 – Storm Water Quality Design Value (SWQDv) for 85th Percentile Storm Event
Tributary
Area

Area Description

SWQDv

Proposed System

Proposed
Volume

F

Proposed southwest
parking lot area

3,665 cf

Infiltration Basin

3,800 cf

E

Proposed Student
Housing and parking lot

11,120 cf

Underground
Infiltration CMP

11,200 cf

A street capacity study of the north-side of Arrow Highway was performed. (Exhibit 4 –Street
Capacity) Using City of Claremont as-built drawings, the study generalized certain streets and
areas tributary to the project site and Arrow Highway. The streets included S. Indian Hill and
Bucknell Avenue between Santa Fe Street and Arrow Highway. The tributary areas included the
existing developed properties west of KGI campus between S. Indian Hill and Bucknell. In
addition, the proposed Student Housing and surface parking was taken into account.
The total calculated 25-year peak flow is 55 cfs. Per the LA County Hydraulic Manual Street Flow
calculations, the allowable flow for that portion of Arrow Highway is 74 cfs.
Table 3 - Street Capacity North-side
Arrow Highway
Condition

Q25 (cfs)

Tributary Areas

55

Street Flow

74

Therefore, Arrow Highway will have the capacity to accommodate for additional flow.
In addition, the capacity of the west-side of Bucknell Avenue was studied. The surface areas
that were accounted for included half of Indian Hill from First Street to Santa Fe Street, Santa Fe
Street onto Bucknell Avenue.
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The capacity calculations of Bucknell Avenue were taken from curb to curb which will be
sufficient per LA County Street Flow calculations. The total calculated 25-year flow is 16.62 cfs
and the allowable flow is 20 cfs.

Table 4 - Street Capacity West-side
Bucknell Avenue (curb-to-curb)
Condition

Q25 (cfs)

Tributary Areas

16.62

Street Flow

20

Hydromodification
The preliminary assessments for the project indicates that hydromodification control measures
will be required. However, per the hydromodification requirements of Los Angeles County
Department of Public Work Low Impact Design (LACDPW LID) Manual, projects may be exempt
“from implementation of hydromodification control measures where assessments of
downstream channel conditions and proposed discharge hydrology indicate that adverse
hydromodification effects to beneficial uses of natural drainage systems are unlikely” (LACPW
LID, 2014, pp. 8-1).
The following lists exemptions for requiring hydromodification control measures:
The replacement, maintenance, or repair of an existing permitted publicly
maintained flood control facility, storm drain, or transportation network;
-

Redevelopment of a previously developed site in an urbanized area that does
not increase the effective impervious area or decrease the infiltration capacity of
pervious areas compared to the pre-project conditions;

-

Projects that have any increased discharge directly or through a storm drain to a
sump, lake, area under tidal influence, into a waterway that has an estimated
hundred (100)-year peak flow of 25,000 cfs or more, or other receiving water
that is not susceptible to hydromodification impacts;

-

Projects that discharge directly or through a storm drain into concrete or
otherwise engineered channel (i.e., channelized or armored with rip-rap,
shotcrete), which, in turn, discharge into receiving water that is not susceptible
to hydromodification impacts.
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Non-Designated Project disturbing less than 1 acre or creating less than 10,000
square feet of new impervious area; or
Single-family homes that incorporate LID BMPs in accordance with the LID
Standards Manual.

Final hydromodification assessment will be concluded prior to City permit issuance.
Short Term Impact/ Mitigation Measures
Project construction impacts to site runoff could occur during excavation, grading, and various
construction activities (such as equipment staging, stockpiling, access and haul routes, etc.). In
order to comply with existing water quality standards and waste discharge requirements during
all grading and construction activities, the project will be subject to the Construction General
Permit. The permit requires the property owner/ developer to prepare and implement a
Stormwater Pollution Prevention Plan (SWPPP). To comply with the Permit, the SWPPP is
required to include storm water Best Management Practices (BMPs) during both the
construction and post-construction (permanent) phase of the project. These BMPs shall be
designed to include erosion, sediment, non-permitted control BMPs to reduce pollutants
discharged from the project site to the maximum extent practicable.
Long Term Impact/ Mitigation Measures
The project development will increase the amount of imperviousness which will result in an
increase in stormwater flows. Due to post-project activities, contamination of stormwater with
sediment and other pollutants such as trash and debris, oils, grease, nutrients and other toxic
chemicals is highly probable.
In compliance with the Waste Discharge Requirements for Municipal Storm Water System
(MS4), the City of Claremont, requires a Planning Development Document in the form of
Standard Urban Stormwater Mitigation Plans (SUSMP). The SUSMP is used as a guidance to
minimize potential pollutant burden during the operation phase.
The following design principals offer an innovative approach to urban storm water
management, one that does not rely on the conventional end-of-pipe or in-the-pipe structural
methods, but instead uniformly or strategically integrates storm water controls throughout the
urban landscape. Effective source controls offer another strategy to reduce a project’s need for
treatment. Therefore, this project shall incorporate, where applicable, storm water BMPs into
the project design, in the following progression: Low Impact Development BMPs and Source
Control BMPs.
Low Impact Development BMPs strategies include, but not limited to maintaining predevelopment rainfall runoff characteristics, conservation of natural areas, minimizing directly
connected impervious areas, and maximizing canopy interception and water conversations.
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Source Control BMP are operational practices that will be implemented to the best extent to
prevent pollutant from project site to be in contact with stormwater and non-stormwater
runoff. The following are the applicable source control measures per LACDPW LID Manual:
-

Storm Drain Message and Signage: Stenciling and signage will be installed directly
adjacent to storm drain inlet and catch basin at the Student Housing and the additional
surface parking. This will help alert public against waste disposal into the storm drain
systems.

-

Outdoor Trash Storage/ Water Handling Area: Trash enclosure for the Student Housing
located at the northwest side will have proper screens, covers, drainage, and signs to
eliminate potential for contaminating stormwater.

-

Landscape and Irrigation Practices: In addition to the LID Manual, the project intends to
follow the Guidelines for Implementation of the City of Claremont Water Efficient
Landscape Ordinance. At proposed landscape areas, approved irrigation systems will be
installed to prevent erosion and provide efficient dispersion. This will help conserve
water resources and minimize wastewater.

-

Building Materials Selection: Alternative building materials will be examined where
feasible to reduce pollutant sources into stormwater runoff.

The fact sheets for the above source control measures can be found in Attachment C.
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Exhibit 5 - Arrow Highway Street Capacity
Street Capacity North-side Arrow Highway
Based on Tributary Area, 25-year storm event
Total Q25 = 12.66+31.11+3.93+3.50+3.97
Q25 = 55 cfs
Per LA County Road Department Street Flow
Qallowable = 74 cfs

Proposed Student
Housing and surface
parking lot
A = 4.46 acres
Q25 = 12.66 cfs

ARROW HIGHWAY
Qtotal = 55 cfs

Q25 = 3.97 cfs

➤

Q25 = 3.93 cfs

Q25 = 3.50 cfs

Existing properties
A = 14.54 acres
Q25 = 31.11 cfs

N
© 2015 Google

1000 ft
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Exhibit 6 - Bucknell Avenue Street Capacity

18400 Von Karman Ave., Suite 600
Irvine, CA 92612
O: 949.252.1022
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Street Capacity West side of Bucknell Avenue
Based on Tributary Area, 25-year storm event
Total Q25 = 12.66+3.73
Q25 = 16.62 cfs
(Calculated from curb to center line)
Per LA County Road Department Street Flow
Qallowable = 20 cfs
(Calculated for half of Bucknell Avenue)

➤

Q25 = 3.96 cfs

Proposed Student
Housing and surface
parking lot
A = 4.46 acres
Q25 = 12.66 cfs

N
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Exhibit 76

Preliminary Design and Resource Fact Sheets
Contech CMP Sizing Sheets
Contech CMP Detention System
Infiltration Basin

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary
Date:
Project Name:
City / County:
State:
Designed By:
Company:
Telephone:

9/19/2016
Keck Graduate Institute
Claremont
CA

Enter Information in
Blue Cells

Corrugated Metal Pipe Calculator
Storage Volume Required (cf):
Limiting Width (ft):
Invert Depth Below Asphalt (ft):
Solid or Perforated Pipe:
Shape Or Diameter (in):
Number Of Headers:
Spacing between Barrels (ft):
Stone Width Around Perimeter of System (ft):
Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):
Stone Porosity (0 to 40%):

11,120
25.00
8.00
Perforated
48
2
3.00
0
0
0
40

12.57 ft2 Pipe Area

System Sizing
Pipe Storage:
Porous Stone Storage:
Total Storage Provided:
Number of Barrels:
Length per Barrel:
Length Per Header:
Rectangular Footprint (W x L):

8,118
3,033
11,151
4
149.0
25.0
25. ft x 157. ft

cf
cf
cf
barrels
ft
ft

CONTECH Materials
Total CMP Footage:
Approximate Total Pieces:
Approximate Coupling Bands:
Approximate Truckloads:

Construction Quantities**

646
32
34
4

ft
pcs
bands
trucks

System Layout
100.3% Of Required Storage Barrel
Barrel
Barrel
Barrel
Barrel
Barrel
Barrel
Barrel
Barrel
Barrel
Barrel

1163 cy
Total Excavation:
Porous Stone Backfill For Storage:
281 cy stone
Backfill to Grade Excluding Stone:
582 cy fill
**Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions

12
11
10
9
8
7
6
5
4
3
2

Barrel 1

0
0
0
0
0
0
0
0

Number Of Barrels Exceed Graph Limitations

149
149
149
149
Barrel Footage (w/o headers)

ENGINEERED SOLUTIONS

Corrugated Metal Pipe
Infiltration System

Solutions
Guide

Stormwater Solutions from Contech
Selecting the Right Stormwater Solution Just Got Easier...
It’s simple to choose the right stormwater solution to achieve your goals with
the Contech Stormwater Solutions Staircase. First, select the runoff reduction
practices that are most appropriate for your site, paying particular attention
to pretreatment needs. If the entire design storm cannot be retained, select
a treatment best management practice (BMP) for the balance. Finally, select
a detention system to address any outstanding downstream erosion.

Learn more about all of our stormwater
technologies at www.ContechES.com/s t o rm wat e r

© 2015 Contech Engineered Solutions LLC

DYODS

D esign Y our O wn D etention

The Contech Design Your Own Detention System
(DYODS®) tool fully automates the layout process
for stormwater detention and infiltration systems
and produces CAD and PDF files that can be used
for creating plans and specs, and for estimating
total installed costs.

To use the Design Your Own Detention
or Infiltration System tool, visit:
www.ContechES.com/d y o d s

2

or

I nfiltration S ystem

Subsurface Infiltration as a Stormwater Management Strategy
The only sure way to eliminate stormwater pollution is to
eliminate stormwater runoff. In recognition of this fact,
Green Infrastructure and Low Impact Development based
stormwater management regulations prioritizing runoff
reduction have proliferated throughout the United States.
Where site conditions allow, infiltration is typically the most
cost effective and reliable runoff reduction approach. In
urban environments where there are competing demands
for land, subsurface infiltration can provide many of the
benefits of landscape based systems but without requiring
dedicated land area. Infiltration systems are commonly

LID benefits include runoff volume reduction, peak flow control,
ground water recharge, and water quality improvement.

comprised of a pretreatment component designed to
remove sediment, trash, and oil, followed by plastic, metal
or concrete storage units surrounded by permeable stone
creating a high voids storage gallery. Infiltration systems
are typically designed to support vehicular loading and to
withstand lateral pressures from surrounding soil that allows
the overlying land to be used for virtually any non-building
application.

Subsurface infiltration meets the objectives
of LID by reducing runoff with the added
benefit of saving land space in urban
environments.

CMP infiltration is used at Pitzer College in Claremont, California.

Learn more at www.ContechES.com/cmp-detention
3

CMP – the “Go To” Material for Subsurface Infiltration
The purpose of the storage vessel is to hold stormwater
runoff underground while allowing it to infiltrate the
surrounding soil. For the majority of applications, corrugated
metal pipe (CMP) is the “go to” material for subsurface
infiltration.
•

75+ year service life guidance for certain materials/
coatings in recommended environments.*

•

Various pipe coatings and materials are available to
accommodate site-specific needs: Aluminized Steel Type
2 (ALT2), Galvanized, CORLIX® Aluminum, and Polymer
Coated.

•

Wide range of gages, corrugations, and shapes, in
diameters 12” – 144”.

•

Pipe can be fully or partially perforated for infiltration,
retention, or groundwater recharge applications.

•

Custom access risers and manifolds provide direct
access for maintenance.

•

Outlet control devices can be incorporated within the
system, eliminating the need for a separate structure.

•

Customizable - a variety of fittings allow CMP to match
most layout configurations.

•

May be designed for heavy loading and high maximum
cover.

•

Contributes to LEED points.

•

Available locally; quick turnaround time.

•

The most economical installed solution.

CMP can be laid out in configurations
not achievable with other materials.

With its low cost, a wide variety of diameters,
layout configurations, and materials, no other
material can match CMP’s flexibility and versatility.

*
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Service life guidance provided by National Corrugated Steel Pipe
Association (NCSPA) and/or AK Steel Corporation. See NCSPA.org website
or consult your engineer of record for additional information on service
life, recommended environments and field studies on various materials and
coatings. Corrosive environments, such as seawater and road/de-icing salt
infiltration, and other environments with pH and resistivity outside of the
recommended range may cause premature corrosion and reduce actual
service life. Because site conditions vary, Contech does not guaranty or
warrant service life guidance for materials and coatings

A wide range of CMP diameters and coatings are available
to meet site specific needs.

Addressing the Question of Longevity
Some engineers are hesitant to use corrugated metal pipe (CMP)
for infiltration because they have heard about CMP drainage
culverts that have corroded due to abrasion. Factors affecting
longevity differ between culvert and infiltration applications.
Culverts experience high velocity flows carrying abrasive sediment,
which can wear off galvanized coatings used in older CMP
culverts. Infiltration systems are designed for storage rather than
conveyance, so velocity and abrasive forces are minimized. In
addition, improved CMP coatings, such as Aluminized Type 2
(ALT2), are more abrasion resistant and have demonstrated
superior in-ground performance against abrasion in long-

CMP has a proven service life

term durability studies. Field studies also have indicated that
ALT2 coating may extend service life in wider pH and resistivity
ranges than galvanized coatings. Confirming and maintaining
recommended environmental conditions helps ensure system
longevity projected by the long term studies. Finally, properly
designed infiltration systems include pretreatment, flow control and
a stone backfill envelope that can reduce exposure to abrasion.
•

National Corrugated Steel Pipe Association (NCSPA) service
life guidance of 75+ years for certain materials/coatings in
recommended environments.

•

CMP infiltration systems can be designed to meet HS-20
or greater load requirements with proper
depths of cover.

•

With low flows, CMP infiltration systems have
little susceptibility to abrasion inside the pipe
that holds stormwater runoff.

•

Various pipe coatings and materials are
available to accommodate site-specific needs:
Aluminized Steel Type 2 (ALT2), Galvanized, CORLIX® Aluminum, and Polymer Coated.

•

CMP infiltration systems are to be surrounded by clean crushed rock to provide increased storage capacity
and reduce contact with native soils. The entire system may be wrapped with fabric or liner on the sides
and top to help further reduce contact with native soils.

•

CMP infiltration systems may be used in wide range of recommended environments. AK Steel Corporation’s
field studies and technical guidance indicate 75 year service life guidance for 16 gage Alt2 for pH of 5-9
and resistivity greater than 1,500 ohm-cm and 100 year service life guidance for 16 gage Alt2 for pH of
6-8 and resistivity greater than 5,000 ohm-cm.

•

Corrosive environments, such as seawater and road/de-icing salt infiltration, acidic minewater, and sanitary
sewage, and other environments with pH and resistivity outside of the recommended range may cause
premature corrosion and reduce actual service life.

•

Infiltration systems are to be inspected and maintained in accordance with Contech’s guidelines. See CMP
Detention/Infiltration Design Guide for additional information on CMP infiltration systems.

Learn more about the durability of steel through

the recent NCSPA ALT2 Study -

w w w. n c s p a . o rg

Learn more at www.ContechES.com/cmp-detention
5

Maximizing Vertical Space: Every Inch Counts
One of the most overlooked advantages of CMP is its
ability to maximize vertical storage space.
Increasing the depth of a CMP infiltration system
allows for more water storage in the same footprint.
For example, doubling the diameter of pipe yields
four times as much storage volume in the pipe. This
provides a significant cost savings per cubic foot of
storage. In addition, more vertical storage space
means a smaller footprint, less excavation, and lower
project costs.

96” diameter - 50.2 ft³/ft
Contech’s Corrugated Metal Pipe Detention
systems maximize vertical storage space.

48” diameter - 12.5 ft³/ft

2x the diameter - 4x the storage

Sizing
Round Pipe – CMP
Diameter
(inches)

6

6-in to 144-in
Volume
(ft3/ft)

Min. Cover Height

Diameter
(inches)

Volume
(ft3/ft)

Min. Cover Height

12

.78

12”

78

33.2

12”

15

1.22

12”

84

38.5

12”

18

1.76

12”

90

44.2

12”

21

2.40

12”

96

50.3

12”

24
30
36

3.14
4.9
7.1

12”
12”
12”

102
108
114

56.8
63.6
70.9

18”
18”
18”

42

9.6

12”

120

78.5

18”

48
54
60
66
72

12.6
15.9
19.6
23.8
28.3

12”
12”
12”
12”
12”

126
132
138
144

86.6
95.0
103.9
113.1

18”
18”
18”
18”

The Need for Effective Pretreatment
Infiltration systems have multiple components, and one
of the most important is pretreatment. The purpose of a
pretreatment device is to prolong the life of the infiltration
system by removing debris and sediment that can collect on
the invert and within the stone backfill voids. Pretreatment

Pretreatment Design Considerations
When choosing a pretreatment system, it is important to
consider the following:
•

Downstream outlet control structures may require
protection from a pretreatment device that screens
trash and debris.

•

Pretreatment system selection depends on pollutant
targets. Trash, debris, and larger particles can be
removed with hydrodynamic separators. Removing
high percentages of fine particles and associated heavy
metals and nutrients requires filtration.

•

Reduced long term maintenance or replacement cost
of the infiltration system can help justify pretreatment
construction costs.

•

Inlet and pipe layout will influence the number and
type of pretreatment systems used. A combination of
different systems may be appropriate for the various
inlet locations and flows.

will maintain the efficiency of an infiltration system as well
as extend the life cycle, therefore preventing a premature
replacement. Pretreatment also offers these additional
benefits:
•

Easier to clean and maintain compared to the
infiltration system itself.

•

Cost savings due to the extended service life of the
system.

•

Removing trash and debris protects downstream outlet
control structures from clogging.

Pretreatment systems that are easy to maintain
and do not rely on the use of geotextile fabric are
preferred.

Learn more at www.ContechES.com/cmp-detention
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Pretreatment Options
Contech offers a number of pretreatment options, all of which
will extend the life of subsurface infiltration systems and improve
water quality. The type of system chosen will depend on a
number of factors including footprint, soil conditions, local
regulations, and the desired level of pretreatment.

CDS provides direct access to cleaning, and the
built-in high flow bypass weir eliminates the need
for a separate bypass structure.

Hydrodynamic Separation
Hydrodynamic Separation (HDS) provides a basic level of pretreatment
by capturing and retaining trash and debris, sediment, and oil from
stormwater runoff.

CDS®
The CDS uses a combination of swirl concentration and indirect
screening and is the only non-blocking screening technology available
in an HDS system.

Filtration
Filtration provides a higher level of pretreatment and improved water
quality by removing trash and debris, oil, fine solids, and dissolved
pollutants such as metals, hydrocarbons, and nutrients.

Filterra® Bioretention System
Filterra is an engineered bioretention system that has been optimized for
high volume/flow treatment and high pollutant removal.

The Stormwater Management StormFilter®
The StormFilter system is comprised of a structure that houses
rechargeable, media-filled cartridges. The media can be customized to
target site-specific pollutants.

Jellyfish® Filter
The Jellyfish filter uses membrane filtration in a compact footprint to
remove a high level and a wide variety of stormwater pollutants such as
fine particulates, oil, trash and debris, metals, and nutrients.
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Alternative Materials for Subsurface Infiltration
There may be instances where alternative materials are
needed for subsurface infiltration due to site specific needs.

Plastic Chambers

Concrete Structures/Vaults
Some concrete structures and vaults are best suited for high
loading applications such as railroads or airports. Concrete
units are also ideal in corrosive environments or areas with

Plastic chambers are best suited to shallow depth
applications; minimum cover is 18 inches, and maximum
cover is 96 inches. Some benefits of chambers are:
•

Chambers may be beneficial for sites with limited vertical
storage.

•

Lightweight and installed by hand.

•

Heavy equipment is not required to set units into place.

•

Centralized stocking locations for short lead times.

high salinity. Some benefits of concrete structures are:
•

Wide range of spans and heights.

•

Greater underground infiltration storage in a smaller
footprint.

•

Ample and easy maintenance access.

•

Fast installation.

Learn more at www.ContechES.com/cmp-detention
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Project Profiles: CMP Infiltration Systems in Action
Edie and Lew Wasserman Building, UCLA
Westwood, California
•

The new six-story, 100,000 square foot Edie and Lew
Wasserman Building was built on a very dense site that
needed to meet sustainability requirements.

•

The design needed to maximize infiltration volume, match
existing inverts, and work around existing utilities.

•

The stormwater management systems included a CDS
pretreatment system and a CMP infiltration system using
57’ of 72” perforated CMP.

•

Perforated CMP was selected to avoid utilities, minimize
excavation, meet the City of LA LID requirements, contribute
to the building’s LEED certification, and to provide space
for the buildings “outdoor room” and gardens.

Creative Office Space
El Segundo, California

City Center Regional Stormwater Facility
Mountlake Terrace, Washington
•

The city of Mountlake Terrace, Washington needed a new
stormwater retention facility to provide stormwater treatment
and downstream flood control.

•

There was limited footprint for 80,000 CF of runoff, and
the system was required to be very deep, with about 15’ of
cover.

•

Engineers designed a system consisting of a CDS
pretreatment system in front of 800 linear feet of 120”
diameter, perforated, aluminized type 2 CMP that allows the
runoff to slowly infiltrate the surrounding soil.

•

Perforated CMP was selected for its ability to accommodate
the deep bury, the relatively small footprint, and cost
effectiveness.
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•

A stormwater infiltration solution was needed for a new
group of office buildings.

•

The owner wanted to maximize the use of the parking
area in the urban setting.

•

The site had a tight footprint and multiple utility
constraints, requiring the design of five separate systems.

•

A total of 860 LF of perforated CMP was installed
providing of 25,265 CF of storage.

•

Perforated CMP was selected for its design flexibility, cost
effectiveness, and ease of installation.

The Right Partner Can Make All the Difference
Regardless of your project’s objectives and constraints, our team of stormwater design engineers, regulatory managers, and
local stormwater consultants are here to provide you with expert advice and assistance. If your goal is to eliminate or detain
runoff, you can rely on Contech for a wide range of subsurface infiltration, detention, and rainwater harvesting solutions. If
treatment is needed, our landscape-based biofiltration or subsurface filtration designs can fit into virtually any site and can be
tailored to address specific pollutants.

At every stage of your project, count on Contech to provide engineering services including:
•

Regulatory guidance and permitting assistance

•

Preliminary standard details and/or site specific final CAD drawings and specifications

•

Low Impact Development design assistance

•

Engineering calculations for hydraulics/hydrology, rainwater harvesting, and detention/retention

•

Online “Design Your Own” tools

•

Review of preliminary site design, feasibility screening, and layout assistance

•

Value engineering – cost estimates and options analysis

•

Pre-construction support, project scheduling, and contractor coordination

•

Installation and construction support

•

Maintenance support:
»» Guidance manuals
»» Demonstrations
»» Qualified contractor identification

The result: an efficient design process, the right product, greater land space savings, and faster permitting. The entire
Contech stormwater team welcomes the opportunity to work with you on your stormwater projects.
To get started, please visit www.conteches.com/localresources or call us at 800-338-1122.

Learn more at www.ContechES.com/cmp-detention
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Dig Deeper

Links to Stormwater Tools:

Find all the information you need at www.ContechES.com,
including field and laboratory test results, approvals,
brochures, design guides, standard details, and
specifications within the product section of our site.

To use the Land Value Calculator, visit:
www.ContechES.com/
(Look under the Stormwater Management section to download the Land Value Calculator)

lvc

Connect with Us

To use the Design Your Own Detention System tool, visit:
www.ContechES.com/

We're here to make your job easier – and that includes
being able to get in touch with us when you need to.
Go to www.ContechES.com/

dyods

ConnectWithContech.

To use the Design Your Own Hydrodynamic Separator tool,
visit: www.ContechES.com/

While you’re there, be sure to check out our upcoming
seminar schedule or request an in-house technical
presentation.

dyohds

To use the Rainwater Harvesting Runoff Reduction Calculator
tool, visit: www.ContechES.com/
-

Start a Project

r w h c a l c u l at o r

If you are ready to begin a project, contact your local
representative to get started. Or you can check out our
design toolbox for all our online resources at
www.ContechES.com/

To use the LID Site Planner , visit:
www.ContechES.com/

LIDsiteplanner

designtoolbox.
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RET-2: Infiltration Basin
Description
An infiltration basin is a shallow
earthen basin constructed in naturally
permeable soil designed for retaining
and infiltrating stormwater runoff into
the underlying native soils and the
groundwater table. The bottoms of
the basins are typically vegetated
with dry-land grasses or irrigated turf
grass. Infiltration basins can provide
stormwater runoff treatment through
a variety of natural mechanisms (i.e.,
filtration, adsorption, biological
degradation) as water flows through
the soil profile.
A schematic of a typical infiltration basin is presented in Figure E-2.
LID Ordinance Requirements
Infiltration basins can be used to meet the on-site retention requirements of the LID
Ordinance. Infiltration basins will prevent pollutants in the SWQDv from being
discharged off-site.
Advantages
•

Retains stormwater runoff and eliminates pollutant discharge

•

Reduces peak stormwater runoff flows, which provides erosion control

•

Provides groundwater recharge

Disadvantages
•

May not be appropriate for areas with too low or too high permeability soils

•

May not be appropriate for industrial sites or locations with contaminated soils or
where spills may occur because of the potential threat to groundwater
contamination

•

Must be protected from high sediment loads

•

May result in standing water, which may allow vector breeding

•

Has a large footprint

•

Is not appropriate on fill or sites with steep slopes

County of Los Angeles
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Figure E-2. Infiltration Basin Schematic
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General Constraints and Implementation Considerations
•

Infiltration basins can be applied to a variety of situations, including, but not
limited to:
o

Mixed use and commercial development;

o

Roads and parking lots;

o

Parks and open space; and

o

Single- and multi-family residential

•

Infiltration basins can be integrated into open space buffers and other landscape
areas.

•

The potential for groundwater contamination must be carefully considered,.
Infiltration basins are not suitable for sites that:
o

Use or store chemicals or hazardous materials, unless they are prevented
from entering the basin; or

o

Un-remediated “brownfield sites” where there is known groundwater or soil
contamination.

•

If the corrected in-situ infiltration rate exceeds 2.4 in/hr, then stormwater runoff
may need to be fully-treated with an upstream stormwater quality control
measure prior to infiltration to protect groundwater quality.

•

Infiltration basins cannot be located on sites with a slope greater than 20 percent
(5:1).

•

Pretreatment to remove sediment is required to protect infiltration basin from high
sediment loads. If upstream pretreatment devices are not provided, a sediment
forebay, which takes up at least 25 percent of the basin area, is required.

•

If possible, the entire tributary area of the infiltration basin should be stabilized
before construction begins. If this is not possible, all flows should be diverted
around the infiltration basin to protect it from sediment loads during construction
or the top two inches of soil from the infiltration basin floor should be removed
after the site has been stabilized. Excavated material should be stored such that
it cannot be washed back into the infiltration basin if a storm occurs during
construction.

•

The equipment used to construct the infiltration basin should have extra wide,
low-pressure tires. Construction traffic should not enter the infiltration basin
because it can compact soil, which reduces infiltration capacity. If heavy
equipment is used on the base of the infiltration basin, the infiltrative capacity
may be restored by tilling or aerating prior to placing the infiltrative bed.

•

Final grading must produce a level basin bottom without low spots or
depressions. After final grading, the infiltration basin bottom should be deeptilled to improve infiltration.

County of Los Angeles
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•

After construction is completed, the entire tributary area to the infiltration basin
should be stabilized before allowing stormwater runoff to enter it.

Design Specifications
The following sections provide design specifications for infiltration basins.
Geotechnical
Due to the potential to contaminate groundwater, cause slope instability, impact
surrounding structures, and potential for insufficient infiltration capacity, an extensive
geotechnical site investigation must be conducted during the site planning process to
verify site suitability for an infiltration basin. All geotechnical investigations must be
performed according to the most recent GMED Policy GS 200.1. Soil infiltration rates
and the groundwater table depth must be evaluated to ensure that conditions are
satisfactory for proper operation of an infiltration basin. The project applicant must
demonstrate through infiltration testing, soil logs, and the written opinion of a licensed
civil engineer that sufficiently permeable soils exist on-site to allow the construction of a
properly functioning infiltration basin.
Infiltration basins are appropriate for soils with a minimum corrected in-situ infiltration
rate of 0.3 in/hr. The geotechnical report must determine if the proposed project site is
suitable for an infiltration basin and must recommend a design infiltration rate (see
“Design Infiltration Rate” under the “Sizing” section). The geotechnical investigation
should be such that a good understanding is gained as to how the stormwater runoff will
move through the soil (horizontally or vertically) and if there are any geological
conditions that could inhibit the movement of water.
Pretreatment
Pretreatment is important for all structural stormwater quality control measures, but it is
particularly important for retention facilities. Pretreatment refers to design features that
provide settling of large particles before stormwater runoff enters a stormwater quality
control measure in order to reduce the long-term maintenance burden. Pretreatment
should be provided to reduce the sediment load entering an infiltration basin in order to
maintain the infiltration rate of the infiltration basin. To ensure that infiltration basins are
effective, the project applicant must incorporate pretreatment devices that provide
sediment reduction (e.g., vegetated swales, vegetated filter strips, sedimentation basins
or forebays, sedimentation manholes, and proprietary devices). The use of at least two
pretreatment devices is highly recommended for infiltration basins.
Setbacks
Infiltration basins must be sited following the setbacks from the most recent GMED
Policy GS 200.1.

County of Los Angeles
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Geometry
•

Infiltration basins must be designed and constructed with the flattest bottom
slope possible to promote uniform ponding and infiltration.

•

The side slopes must be no steeper than 3:1 (H:V).

•

If upstream pretreatment is not provided to reduce sediment loads or if the
tributary catchment area is mostly impervious, a sediment forebay is required.
The sediment forebay should be separated from the infiltration basin by a berm
or similar feature, and must be equal to 25 percent of the total infiltration basin
volume. The sediment forebay must be designed with a minimum length-to-width
ratio of 2:1 and must completely drain to the main infiltration basin through an 8inch (minimum) low-flow outlet. All inlets must enter the sediment forebay. If
there are multiple inlets into the sediment forebay, the length-to-width ratio is
based on the average flow path length for all inlets.

Embankments
Embankments are earthen slopes or berms used to detain or redirect the flow of water.
For infiltration basins, the embankments must be design with the following
specifications:
•

All earthworks must be conducted in accordance with the Standard
Specifications for Public Works Construction.

•

The minimum top width of all berm embankments must be 20 feet, unless
otherwise approved by GMED.

•

Berm embankments must be constructed on native consolidated soil or
adequately compacted and stable fill soils approved by a licensed geotechnical
engineer. Soils must be free of loose surface soil materials, roots, and other
organic debris.

•

Berm embankments must be constructed of compacted soil (95 percent minimum
dry density, Modified Proctor method per ASTM D1557) and placed in 6-inch lifts.

•

Berm embankments greater than 4 feet in height must be constructed by
excavating a key equal to 50 percent of the berm embankment cross-sectional
height and width. This requirement may be waived if specifically recommended
by a licensed geotechnical engineer.

•

Low growing native or non-invasive perennial grasses must be planted on
downstream embankment slopes. See Attachment B of the Vegetation
Management on Embankment Dams of Public Works' Debris Control Facilities for
a recommended plant list.
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Sizing
Infiltration basins are sized using a simple sizing method where the SWQDv must be
completely infiltrated within 96 hours. Infiltration basins provide stormwater runoff
storage above ground.
Step 1: Determine the SWQDv
Infiltration basins must be designed to capture and retain the SWQDv (see Section 6 for
SWQDv calculation procedures).
Step 2: Determine the design infiltration rate
Determine the corrected in-situ infiltration rate (fdesign) of the native soil using the
procedures described in the most recent GMED Policy GS 200.1.
Step 3: Calculate the surface area
Determine the required size of the infiltration surface by assuming the SWQDv will fill
the available ponding depth. The maximum depth of stormwater runoff that can be
infiltrated within the maximum retention time (96 hrs) is calculated using the following
equation:
=

12

×

Where:
dmax = Maximum depth of water that can be infiltrated within the required
drawdown time [ft];
fdesign = Design infiltration rate [in/hr]; and
t = Maximum detention time (max 96 hrs) [hr].
Select the ponding depth (dp) such that:
≥
Where:
dmax = Maximum depth of water that can be infiltrated within the maximum
retention time [ft]; and
dp = Ponding depth (max 1.5 ft) [ft].
Calculate the infiltrating surface area (bottom of the infiltration basin) required:
=
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Where:
A = Surface area of the bottom of the infiltration basin [ft2];
SWQDv = Stormwater quality design volume [ft3]; and
dp = Ponding depth [ft].
Flow Entrance and Energy Dissipation
Energy dissipation controls, constructed of sound materials such as stones, concrete, or
proprietary devices that are rated to withstand the energy of the influent flow, must be
installed at the inlet to the infiltration basin or its forebay. Flow velocity at the inlet must
be 4 ft/s or less. Consult with LACDPW for the type and design of energy dissipation
structure.
Drainage
The specifications for designing drainage systems for infiltration basins are presented
below:
•

The bottom of infiltration basin must be native soil that is over-excavated at least
one foot in depth with the soil replaced uniformly without compaction. Amending
excavated soil with two to four inches (~15 to 30 percent) of coarse sand is
recommended.

•

The use of vertical piping, either for distribution or infiltration enhancement, is
prohibited. This application may be classified as a Class V Injection Well per 40
CFR Part 146.5(e)(4).

•

The infiltration capacity of the subsurface layers should be sufficient to ensure a
maximum retention time of 96 hours.

Hydraulic Restriction Layer
Lateral infiltration pathways may need to be restricted due to the close proximity of
roads, foundations, or other infrastructure. A geomembrane liner, or other equivalent
waterproofing, may be placed along the vertical walls to reduce lateral flows. The
geomembrane liner must have a minimum thickness of 30 mils and meet the
requirements of Table E-13. Generally, waterproof barriers must not be placed at the
bottom of the bioretention area as it would prevent incidental infiltration which is
important to meeting the required on-site retention requirement.

County of Los Angeles

E-17

February 2014

RET-2: Infiltration Basin
Table E-3. Geomembrane Liner Specifications for Bioretention Areas
Parameter

Test Method

Specifications

Material

Non-woven geomembrane liner

Unit weight

8 oz/yd3 (minimum)

Filtration rate

0.08 in/sec (minimum)

Puncture strength

ASTM D-751 (Modified)

125 lbs (minimum)

Mullen burst strength

ASTM D-751

400 lb/in2 (minimum)

Tensile strength

AST D-1682

300 lbs (minimum)

Equiv. opening size

US Standard Sieve

No. 80 (minimum)

Vegetation
•

A thick mat of drought-tolerant grass should be established on the infiltration
basin floor and side-slopes following construction. Grasses can help prevent
erosion and increase evapotranspiration, and their rhizomes discourage
compaction within the root zone to help maintain infiltration rates. Additionally,
active growing vegetation can help break up surface crusts that accumulate from
sedimentation of fine particulates.

•

Grass may need to be irrigated during establishment.

•

The infiltration basin will not be accepted by LACDPW until vegetation is wellestablished and functioning.

Exterior Landscaping
Landscaping outside of the infiltration basin, but within the easement/right-of-way, is
required and must adhere to the following specifications such that it will not hinder
maintenance operations:
•

Trees or shrubs may not be planted within ten feet of inlet or outlet pipes or
manmade drainage structures such as spillways, flow spreaders, or earthen
embankments. Species with roots that seek water, such as willow or poplar, may
not be planted within 50 feet of pipes or manmade structures. Weeping willow
(Salix babylonica) may not be planted in or near infiltration basins.

•

Non-native plant species are not permitted.

•

Other resources for identifying suitable plant types can be found by consulting a
nursery, arborist, landscape architect, or referring to online resources such as:
o

Calflora (http://calflora.org), which is a database of wild California plants
that include plant characteristics and photos.

o

Los Angeles River Master Plan Landscaping Guidelines and Plant
Palettes
(http://ladpw.org/wmd/watershed/LA/LAR_planting_guidelines_webversion
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.pdf), which is a guidance document providing a listing of native plant
communities in the Los Angeles area.
o

The Jepson Online Interchange California Floristics
(http://ucjeps.berkeley.edu/interchange.html), which is a database that
provides information on identification, taxonomy, distribution, ecology,
relationships, and diversity of California vascular plants.

o

VegSpec (http://catalog.data.gov/dataset/vegspec), which is a web-based
decision support system that assists land managers in the planning and
design with vegetative establishment practices.

o

United States Department of Agriculture (http://plants.usda.gov/java),
which is an extensive database of native and non-native plants of the
United States with over 100 plant characteristics.

Restricted Construction Materials
Use of pressure-treated wood or galvanized metal at or around an infiltration basin is
prohibited.
Overflow Device
An overflow device must be provided in the event that stormwater runoff overtops the
infiltration basin or if the infiltration basin becomes clogged. The overflow device must
be able to convey stormwater runoff to a downstream conveyance system or other
acceptable discharge point.
Maintenance Access
Maintenance access must be provided to the drainage structures associated with the
infiltration basin (e.g., inlet, overflow or bypass devices) if it is publicly-maintained.
Manhole and catch basin lids must be in or at the edge of the access road. An access
ramp to the infiltration basin bottom is required to facilitate the entry of sediment
removal and vegetation maintenance equipment without compacting the bottom and
side slopes of the infiltration basin.
Access roads must meet the following design specification:
•

All access ramps and roads must be paved with a minimum of six inches of
concrete over three inches of crushed aggregate base material. This
requirement may be modified depending on the soil conditions and intended use
of the road at the discretion of LACDPW.

•

The maximum grade is 12 percent unless otherwise approved by LACDPW.

•

Centerline turning radius must be a minimum of 40 feet.

•

Access roads less than 500 feet long must have a 12-foot wide pavement within
a minimum 15-foot wide bench. Access roads greater than 500 feet long must
have a 16-foot wide pavement within a minimum 20-foot wide bench.
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•

All access roads must terminate with turnaround areas of 40-feet by 40-feet. A
hammer type turnaround area or a circle drive around the top of the infiltration
basin is also acceptable.

•

Adequate double-drive gates and commercial driveways are required at street
crossings. Gates must be located a minimum of 25 feet from the street curb
except in residential areas where the gates may be located along the property
line provided there is adequate sight distance to see oncoming vehicles at the
posted speed limit.

Maintenance Requirements
Maintenance and regular inspections are important for proper function of infiltration
basins. The following are general maintenance requirements:
•

Conduct regular inspection and routine maintenance for pretreatment devices.

•

Inspect infiltration basin frequently to ensure that water infiltrates into the
subsurface completely within maximum detention time of 96 hours. If water is
present in the infiltration basin more than 96 hours after a major storm, the
infiltration basin may be clogged. Maintenance activities triggered by a
potentially clogged facility include:
o

Check for debris/sediment accumulation, rake surface and remove
sediment (if any), and evaluate potential sources of sediment and
vegetative or other debris (i.e., embankment erosion, channel scour,
overhanging trees). If suspected upstream sources are outside of the
County's jurisdiction, additional pretreatment (i.e., trash racks, vegetated
swales) may be necessary.

o

Determine if it is necessary to remove the top layer of native soil to restore
infiltrative capacity.

•

Remove and dispose of trash and debris, as needed, but at least prior to the
beginning of the wet season.

•

Eliminate standing water to prevent vector breeding.

•

Maintain vegetation as needed to sustain the aesthetic appearance of the site,
and as follows:
o

Prune and/or remove vegetation, large shrubs, or trees that limit access or
interfere with operation of the infiltration basin.

o

Mow grass to four to nine inches high and remove grass clippings.

o

Rake and remove fallen leaves and debris from deciduous plant foliage.

o

Remove and replace invasive vegetation with native vegetation. Invasive
species should never contribute more than 25 percent of the vegetated
area. For more information on invasive weeds, including biology and
control of listed weeds, look at the “encycloweedia” located at the
California Department of Food and Agriculture website
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(http://www.cdfa.ca.gov/plant/ipc/encycloweedia/encycloweedia_hp.htm)
or the California Invasive Plant Council website (www.cal-ipc.org).
o

Remove dead vegetation if it exceeds 10 percent of area coverage.
Replace vegetation immediately to maintain cover density and control
erosion where soils are exposed.

o

Do not use herbicides or other chemicals to control vegetation

•

If a sediment forebay is used, remove sediment buildup exceeding 50 percent of
the sediment storage capacity, as indicated by the steel markers. Remove
sediment from the rest of the infiltration basin when it accumulates six inches.
Test removed sediments for toxic substance accumulation in compliance with
current disposal requirements if visual or olfactory indications of pollution are
noticed. If toxic substances are detected at concentrations exceeding thresholds
of Title 22, Section 66261 of the California Code of Regulations, dispose of the
sediment in a hazardous waste landfill and investigate and mitigate the source of
the contaminated sediments to the maximum extent possible.

•

Re-establish vegetation, which may require replanting and/or reseeding,
following sediment removal activities.

•

Inspect overflow devices for obstructions or debris, which should be removed
immediately. Repair or replace damaged pipes upon discovery.

A summary of potential problems that need to be addressed by maintenance activities is
presented in Table E-4.
The County requires execution of a maintenance agreement to be recorded by the
property owner for the on-going maintenance of any privately-maintained stormwater
quality control measures. The property owner is responsible for compliance with the
maintenance agreement. A sample maintenance agreement is presented in Appendix
H.
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Table E-4. Infiltration Basin Troubleshooting Summary
Problem
Vegetation

Conditions When Maintenance Is
Needed

Maintenance Required

Overgrown vegetation

Mow and trim vegetation to
prevent establishment of woody
vegetation, and for aesthetics
and vector control reasons.

Presence of invasive, poisonous,
nuisance, or noxious vegetation or
weeds

Remove this vegetation.

Excessive loss of turf or ground
cover

Replant and/or reseed as
needed.

Trash and Debris

Trash and debris > 5 ft3/1,000 ft2

Remove and dispose of trash
and debris.

Contaminants and Pollution

Any evidence of oil, gasoline,
contaminants, or other pollutants

Remove any evidence of visual
contamination.

Erosion

Undercut or eroded areas at inlet
structures

Repair eroded areas and regrade if necessary.

Sediment Accumulation

Accumulation of sediment, debris,
and oil/grease in forebay,
pretreatment devices, surface,
inlet, or overflow structures

Remove sediment, debris, and/or
oil/grease.

Water Drainage Rate

Standing water

Remove the top layer of the
infiltration basin bottom if
necessary.
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Attachment A
Existing Hydrology Calculations

Los Angeles County Department Public Works
HydroCalc 0.3.0-beta
85th Percentile Storm Event
25-year Design Storm Event

18400 Von Karman Ave., Suite 600
Irvine, CA 92612
O: 949.252.1022
F:949.252.8082
www.kpff.com

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea A for 85th Percentile
8.856
1528.5
0.012
0.9
0.44
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.1459
0.1
0.452
80.0
0.584
0.584
0.2978
12970.5294

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea B for 85th Percentile
8.671
1045.0
0.02
0.9
0.8
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.1997
0.1
0.74
41.0
1.2816
1.2816
0.4773
20790.0387

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea C for 85th Percentile
3.162
405.0
0.022
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.2735
0.1
0.78
21.0
0.6746
0.6746
0.1834
7991.0511

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea D for 85th Percentile
2.352
470.0
0.011
0.9
0.5
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.2123
0.1
0.5
36.0
0.2497
0.2497
0.0875
3810.3032

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea A for 25-yr
8.856
1528.5
0.012
6.7
0.44
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
2.0317
0.5407
0.6988
16.0
12.5734
12.5734
2.0495
89277.465

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea B for 25-yr
8.671
1045.0
0.02
6.7
0.8
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
2.5339
0.611
0.8422
10.0
18.5043
18.5043
3.1572
137527.9674

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea C for 25-yr
3.162
405.0
0.022
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
3.5097
0.7053
0.8708
5.0
9.6639
9.6639
1.2098
52696.9221

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Existing.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Existing Subarea D for 25-yr
2.352
470.0
0.011
6.7
0.5
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
2.9963
0.6628
0.7814
7.0
5.5067
5.5067
0.5979
26043.3681

Attachment B
Proposed Hydrology Calculations

Los Angeles County Department Public Works
HydroCalc 0.3.0-beta
85th Percentile Storm Event
25-year Design Storm Event

c

18400 Von Karman Ave., Suite 600
Irvine, CA 92612
O: 949.252.1022
F:949.252.8082
www.kpff.com

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea A for 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea A for 85th Percentile
5.67
400.0
0.015
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.2676
0.1
0.78
22.0
1.1836
1.1836
0.329
14329.312

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea B for 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea B for 85th Percentile
7.0
835.0
0.018
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.2152
0.1
0.78
35.0
1.1747
1.1747
0.4061
17690.6774

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Proposed.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea C for 85th Percentile
3.162
405.0
0.022
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.2735
0.1
0.78
21.0
0.6746
0.6746
0.1834
7991.0511

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea D for 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea D for 85th Percentile
0.95
245.0
0.011
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.3021
0.1
0.78
17.0
0.2239
0.2239
0.0551
2400.8488

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea E for 85th Percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea E for 85th Percentile
4.4
480.0
0.02
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.2569
0.1
0.78
24.0
0.8817
0.8817
0.2553
11119.7614

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea F for 85th percentile.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea F for 85th percentile
1.45
272.0
0.015
0.9
0.85
7
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

0.9
0.3021
0.1
0.78
17.0
0.3417
0.3417
0.0841
3664.4534

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea A for 25-yr.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea A for 25-yr
5.67
400.0
0.015
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
3.2215
0.6815
0.8672
6.0
15.8406
15.8406
2.1692
94488.5454

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea B for 25-yr.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea B for 25-yr
7.0
835.0
0.018
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
2.6625
0.6254
0.8588
9.0
16.0062
16.0062
2.6775
116629.7824

Peak Flow Hydrologic Analysis
File location: C:/Users/jesus.perez/Desktop/Hydrology Reports - Proposed.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea C for 25-yr
3.162
405.0
0.022
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
3.5097
0.7053
0.8708
5.0
9.6639
9.6639
1.2098
52696.9221

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea D for25-yr.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea D for25-yr
0.95
245.0
0.011
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
3.5097
0.7053
0.8708
5.0
2.9034
2.9034
0.3635
15832.4086

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea E for 25-yr.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea E for 25-yr
4.4
480.0
0.02
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
3.2215
0.6815
0.8672
6.0
12.2925
12.2925
1.6833
73324.4444

Peak Flow Hydrologic Analysis
File location: C:/Users/thinh.luc/Desktop/Keck Graduate Institute - Proposed Subarea F for 25-yr.pdf
Version: HydroCalc 0.3.1

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

Keck Graduate Institute
Proposed Subarea F for 25-yr
1.45
272.0
0.015
6.7
0.85
7
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

5.8826
3.5097
0.7053
0.8708
5.0
4.4316
4.4316
0.5548
24165.2552

Attachment C
Source Control Fact Sheets

Los Angeles County Department Public Works
Low Impact Development Manual

S-1: Storm Drain Message and Signage
Purpose
Waste material dumped into storm drain inlets can adversely impact surface and ground
waters. In fact, any material discharged into the storm drain system has the potential to
significantly impact downstream receiving waters. Storm drain messages have become
a popular method of alerting and reminding the public about the effects of and the
prohibitions against waste disposal into the storm drain system. The signs are typically
stenciled or affixed near the storm drain inlet or catch basin. The message simply
informs the public that dumping of wastes into storm drain inlets is prohibited and/or that
the drain ultimately discharges into receiving waters.

General Guidance


The signs must be placed so they are easily visible to the public.



Be aware that signs placed on sidewalk will be worn by foot traffic.

Design Specifications


Signs with language and/or graphical icons that prohibit illegal dumping, must be
posted at designated public access points along channels and streams within the
project area. Consult with Los Angeles County Department of Public Works
(LACDPW) staff to determine specific signage requirements for channels and
streams.



Storm drain message markers, placards, concrete stamps, or stenciled
language/icons (e.g., “No Dumping – Drains to the Ocean”) are required at all
storm drain inlets and catch basins within the project area to discourage illegal or
inadvertent dumping. Signs should be placed in clear sight facing anyone
approaching the storm drain inlet or catch basin from either side (see Figure D-1
and Figure D-2). LACDPW staff should be contacted to determine specific
requirements for types of signs and methods of application. A stencil can be
purchased for a nominal fee from LACDPW Building and Safety Office by calling
(626) 458-3171. All storm drain inlet and catch basin locations must be identified
on the project site map.

Maintenance Requirements
Legibility and visibility of markers and signs should be maintained (e.g., signs should be
repainted or replaced as necessary). If required by LACDPW, the owner/operator or
homeowner’s association shall enter into a maintenance agreement with the agency or
record a deed restriction upon the property title to maintain the legibility of placards and
signs.
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S-1: Storm Drain Message and Signage

Figure D-1. Storm Drain Message Location – Curb Type Inlet

CONCRETE
PERIMETER

Figure D-2. Storm Drain Message Location – Catch Basin/Area Type Inlet
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S-3: Outdoor Trash Storage and Waste Handling Area
Purpose
Stormwater runoff from areas where trash is stored or handled can be polluted. Loose
trash and debris can be easily transported by water or wind into nearby storm drain
inlets, channels, and/or receiving waters. Waste handling operations (i.e., dumpsters,
litter control, waste piles) may be sources of stormwater pollution.

Design Specifications
Wastes from commercial and industrial sites are typically hauled away for disposal by
either public or commercial carriers that may have design or access requirements for
waste storage areas. Design specifications for waste handling areas are regulated by
local building and fire codes and by current County ordinances and zoning
requirements. The design specifications, listed below in Table D-3, are
recommendations and are not intended to conflict with requirements established by the
waste hauler. The design specifications are intended to enhance local codes and
ordinances while addressing stormwater runoff concerns. The waste hauler should be
contacted prior to the design of trash storage and collection areas to determine
established and accepted guidelines for designing trash collection areas. All hazardous
waste must be handled in accordance with the legal requirements established in Title 22
of the California Code of Regulations. Conflicts or issues should be discussed with
LACDPW staff.
Table D-3. Design Specifications for Outdoor Trash Storage and Waste Handling Area
Design Feature

Design Specifications

Surfacing



Construct/pave outdoor trash storage and waste handling area with
Portland cement concrete or an equivalent impervious surface.

Screens/Covers



Install a screen or wall around trash storage area to prevent off-site
transport of loose trash.
Use lined bins or dumpsters to reduce leaking of liquid wastes.
Use waterproof lids on bins/dumpsters or provide a roof to cover storage
area enclosure (LACDPW discretion) to prevent precipitation from
entering containers.




Grading/Drainage





Signs

County of Los Angeles



Berm and/or grade waste handling area to prevent stormwater run-on.
Locate waste handling area at least 35 feet from storm drains.
Divert drainage from adjoining roofs and pavement away from adjacent
trash storage areas.
Post signs on all dumpsters and/or inside enclosures prohibiting disposal
of liquids and hazardous materials in accordance with any waste disposal
ordinance.
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S-3: Outdoor Trash Storage and Waste Handling Area
Accumulated Water
Stormwater runoff, non-stormwater runoff, and spills will accumulate in containment
areas and sumps with impervious surfaces. Contaminated accumulated water must be
disposed of in accordance with applicable laws and regulations, and cannot be
discharged directly to the storm drain or sanitary sewer system without appropriate
permitting. Contact LACDPW (1-888-CLEAN-LA) for information regarding discharge of
contaminated accumulated water.

Maintenance Requirements
The integrity of structural elements that are subject to damage (e.g., screens, covers,
signs) must be maintained by the owner/operator as required by local codes and
ordinances. Outdoor trash storage and waste handling areas must be checked
periodically to ensure containment of accumulated water and prevention of stormwater
run-on. Maintenance agreements between LACDPW and the owner/operator may be
required. Failure to properly maintain building and property may subject the property
owner to citation.
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S-8: Landscape Irrigation Practices
Purpose
Irrigation runoff provides a pathway for pollutants (i.e., nutrients, bacteria, organics,
sediment) to enter the storm drain system. By effectively irrigating, less runoff is
produced resulting in less potential for pollutants to enter the storm drain system.

General Guidance


Do not allow irrigation runoff from the landscaped area to drain directly to storm
drain system.



Minimize use of fertilizer, pesticides, and herbicides on landscaped areas.



Plan sites with sufficient landscaped area and dispersal capacity (e.g., ability to
receive irrigation water without generating runoff).



Consult a landscape professional regarding appropriate plants, fertilizer,
mulching applications, and irrigation requirements (if any) to ensure healthy
vegetation growth.

Design Specifications


Choose plants that minimize the need for fertilizer and pesticides.



Group plants with similar water requirements and water accordingly.



Use mulch to minimize evaporation and erosion.



Include a vegetative boundary around project site to act as a filter.



Design the irrigation system to only water areas that need it.



Install an approved subsurface drip, pop-up, or other irrigation system.1 The
irrigation system should employ effective energy dissipation and uniform flow
spreading methods to prevent erosion and facilitate efficient dispersion.



Install rain sensors to shut off the irrigation system during and after storm events.



Include pressure sensors to shut off flow-through system in case of sudden
pressure drop. A sudden pressure drop may indicate a broken irrigation head or
water line.



If the hydraulic conductivity in the soil is not sufficient for the necessary water
application rate, implement soil amendments to avoid potential geotechnical
hazards (i.e., liquefaction, landslide, collapsible soils, and expansive soils).

1

If alternative distribution systems (e.g., spray irrigation) are approved, the County will establish
guidelines to implement these new systems.
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S-8: Landscape Irrigation Practices


For sites located on or within 50 feet of a steep slope (15% or greater), do not
irrigate landscape within three days of a storm event to avoid potential
geotechnical instability.2



Implement Integrated Pest Management practices.

For additional guidelines and requirements, refer to the Los Angeles County
Department of Health Services.

Maintenance Requirements
Maintain irrigation areas to remove trash and debris and loose vegetation. Rehabilitate
areas of bare soil. If a rain or pressure sensor is installed, it should be checked
periodically to ensure proper function. Inspect and maintain irrigation equipment and
components to ensure proper functionality. Clean equipment as necessary to prevent
algae growth and vector breeding. Maintenance agreements between LACDPW and
the owner/operator may be required. Failure to properly maintain building and property
may subject the property owner to citation.

2

As determined by the City of Los Angeles, Building and Safety Division

County of Los Angeles
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S-9: Building Materials Selection
Purpose
Building materials can potentially contribute pollutants of concern to stormwater runoff
through leaching. For example, metal buildings, roofing, and fencing materials may be
significant sources of metals in stormwater runoff, especially due to acidic precipitation.
The use of alternative building materials can reduce pollutant sources in stormwater
runoff by eliminating compounds that can leach into stormwater runoff. Alternative
building materials may also reduce the need to perform maintenance activities (i.e.,
painting) that involve pollutants of concern, and may reduce the volume of stormwater
runoff. Alternative materials are available to replace lumber and paving.

Design Specifications
Lumber
Decks and other house components constructed using pressure-treated wood that is
typically treated using arsenate, copper, and chromium compounds are hazardous to
the environment. Pressure-treated wood may be replaced with cement-fiber or vinyl.
Roofs, Fencing, and Metals
Minimizing the use of copper and galvanized (zinc-coated) metals on buildings and
fencing can reduce leaching of these pollutants into stormwater runoff. The following
building materials are conventionally made of galvanized metals:


Metal roofs;



Chain-link fencing and siding; and



Metal downspouts, vents, flashing, and trim on roofs.

Architectural use of copper for roofs and gutters should be avoided. As an alternative to
copper and galvanized materials, coated metal products are available for both roofing
and gutter application. Vinyl-coated fencing is an alternative to traditional galvanized
chain-link fences. These products eliminate contact of bare metal with precipitation or
stormwater runoff, and reduce the potential for stormwater runoff contamination.
Roofing materials are also made of recycled rubber and plastic.
Green roofs may be an option. Green roofs use vegetation such as grasses and other
plants as an exterior surface. The plants reduce the velocity of stormwater runoff and
absorb water to reduce the volume of stormwater runoff. One potential problem with
using green roofs in the Los Angeles County area is the long, hot and dry summers,
which may kill the plants if they are not watered. See the Green Roof Fact Sheet (RET7) in Appendix E.
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S-9: Building Materials Selection
Pesticides
The use of pesticides around foundations can be reduced through the use of alternative
barriers. Sand barriers can be applied around foundations to deter termites, as they
cannot tunnel through sand. Metal shields also block termites from tunneling.
Additionally, diatomaceous earth can be used to repel or kill a wide variety of other
pests.

Maintenance Requirements
The integrity of structural elements that are subject to damage (e.g., signs) must be
maintained by the owner/operator as required by local codes and ordinances.
Maintenance agreements between LACDPW and the owner/operator may be required.
Failure to properly maintain building and property may subject the property owner to
citation.
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