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1.0 INTRODUCTION

The purpose of this report is to inform the Hydrology and Water Quality evaluations of the
Environmental Impact Report for the Carol Kimmelman Athletic & Academic Campus project (the
"Project"). This report identifies potential surface water hydrology, water quality and flood hazard
impacts that may be associated with the development of the Project. The report provides
technical information and responds to the following relevant thresholds of significance listed in
Appendix G of the California Environmental Quality Act ("CEQA") Guidelines relating to hydrology
and water quality:

a) Would the project violate any water quality standards or waste discharge requirements or
otherwise substantially degrade surface or groundwater quality?

b) Would the project substantially deplete groundwater supplies or interfere substantially
with groundwater recharge such that the project may impede sustainable groundwater
management of the basin?

c) Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, or substantially increase the rate or amount
of surface runoff in a manner which would:

= result in substantial erosion or siltation on- of off- site?

= Substantially increase the rate or amount of surface runoff in a manner which
would result in flooding on- or off- site?

= Create or contribute to runoff water which would exceed the capacity of existing
or planned stormwater drainage systems or provide substantial additional sources
of polluted runoff?

» |mpede or redirect flood flows?

d) Would the project, in flood hazard, tsunami, or seiche zones, risk release of pollutants due
to project inundation?

e) Would the project conflict with or obstruct implementation of a water quality control plan
or sustainable groundwater management plan?

2.0 PROJECT DESCRIPTION
2.1 Site Description

The Project Site includes approximately 87 acres (Site) of the northeastern portion of the existing
approximately 187 acre Victoria Golf Course (see Figure 1 — Site Vicinity Map). The County of
Los Angeles (County) owns the Site which the County currently leases for the operation of a golf
course. Prior to the Victoria Golf Course’s current use as a County golf course, it was the site of
a portion of the former Ben K. Kazarian (BKK) landfill, which was approximately 353 acres and
was operated as a Class Il municipal solid waste landfill from 1948 to approximately 1959. The
California Department of Toxic Substances Control (DTSC) is overseeing the former landfill's
remediation. The entire former landfill site is divided into Operable Units (OU) focused on two
separate remediation operations, of which the Victoria Golf Course site is OU-2.

The Site contains existing infrastructure within and adjacent to its boundaries including water,

sewer, stormwater drainage, electric, gas and telecommunications. The County owns and
operates the facility which includes sanitary sewer and stormwater drainage. Domestic water is
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operated and maintained by California Water Service Company (CWSC). Recycled water is
operated and maintained by West Basin Municipal Water District (WBMWD).

2.2

Proposed Development

The Project involves the redevelopment of the Site for public recreation purposes (see Figure 2
for the current architectural concept). Project components would include a tennis center, soccer
center, learning center and various support buildings. Features of the Project include:

Tennis Center

The tennis center component would occupy approximately 28 acres developed with a
23,000 square foot welcome center, a spectator venue with up to 12 hard courts and
1,200 seats, 50 tennis courts of various sizes, a 5,000 square foot administration building,
a 13,000 square foot player development building, and outdoor training spaces including
a 100-meter sprint track, basketball courts, a training turf, a maintenance facility, and
vehicle/ bus parking.

Learning Center

Adjacent to the tennis center would be an approximately 25,000 square foot learning
center that would include classrooms, quiet rooms, staff support for homework,
counseling, and tutoring.

The welcome center and learning center will be located in the main entrance area within
the northwest portion of the Site.

Soccer Center

The soccer center component would occupy approximately 58 acres developed with six
full-sized natural grass soccer fields, two full-sized artificial turf soccer fields, and two
natural grass multi-purpose fields.

Other Improvement:

3.0

3.1

3.1.1

Additional site improvements would include asphalt paved parking lots and two additional
overflow parking areas between the fields and South Avalon Boulevard.

Miscellaneous support buildings, including maintenance facilities, restrooms, and sheds,
will be constructed throughout the site.

ENVIRONMENTAL SETTING

Surface Water Hydrology

Regional

The Project Site is located within the greater Los Angeles area within the Dominguez
Channel Watershed. A brief description of the watershed, as provided in Section 1.1 of
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the Coordinated Integrated Monitoring Program (2014 draft) by the Dominguez Channel
Watershed Area Management Group, is summarized below.

The Dominguez Channel Watershed, located in the southern portion of Los Angeles
County, is about 133 square miles in size; 120 square miles is land, and the remainder
consists of the Los Angeles and Long Beach Harbors. Approximately 72 square miles of
the land area drains to the Dominguez Channel, and the remaining 48 square miles drains
to the Los Angeles/Long Beach Harbors and Machado Lake. Its boundaries range from
the Los Angeles International Airport to the Los Angeles Harbor. The Dominguez Channel
Watershed is a predominately urban area with a mix of residential, commercial, and
industrial use. It receives about 12.1 inches of rain each year, mostly during the winter
season.

The relevant Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM) for the Site is Panel 1935 of 2350, Map Number 06037C1935F, dated September
26, 2008 (see Appendix A). Most of the Site is located within Zone X “Other Areas,”
identified on the FIRM as “areas outside the 0.2% annual chance floodplain.” Small
perimeter portions of the site are located within Zone X “Other Flood Areas,” identified
on the FIRM as “areas of 0.2% annual chance of flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than 1 square mile;
and areas protected by levees from 1% annual chance flood.” Zone X areas have
moderate to low risk flood and do not have FEMA requirements for flood protection. The
Dominguez Channel and an open branch channel that are located off of the Project Site
are classified as Zone A, a Special Flood Hazard Area (without base flood elevation).

3.1.2 Local

Underground storm drainage facilities located off-site along Martin Luther King Jr. Street
and South Avalon Boulevard are owned and maintained by the County and the County
Flood Control District. Stormwater runoff enters catch basins and underground storm
drainage pipes convey the runoff to the Del Amo Channel. To the west of the Site there
is an existing Los Angeles County open branch channel. This channel and the Del Amo
Channel connect to the downstream Dominguez Channel. Figure 3 — Existing Drainage
Features and the existing storm drain record documents in Appendix B show the
elements of the existing drainage system.

3.1.3 On-Site

Approximately 70% of the Site discharges stormwater runoff to the east to the existing
South Avalon Boulevard storm drain system and the Del Amo Channel. The remaining
30% discharges stormwater runoff to the west to the existing County branch channel.
Approximately 7% of the Site has impervious cover including buildings, paved parking
lots, streets and cart paths and tennis courts (see Figure 4 — Existing Drainage Map). The
remainder of the Site is the vegetated golf course area, however, due to the existence of
the landfill soil cover (consisting of sandy silt, clayey sand, sandy clay and clay with the
predominant soil type as sandy clay) under the vegetation these areas are also
characteristic of impervious area.
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Peak runoff rates for the 50-year storm event were calculated for the pre-construction
(existing) and post-construction (proposed) conditions using the engineering application
HydroCalc consistent with the Los Angeles County Hydrology Manual. This software, as
provided by Los Angeles County, utilizes hydrograph data to determine the peak runoff
rate for a particular watershed. At the location of the Site, the 24-hour 50-year rainfall
depth is 6.2 inches, the soil type is 16, and the fire factor is not applicable (see Appendix
C and page 55 of the Los Angeles County Hydrology Manual).

3.2 Surface Water Quality
3.2.1 Regional

The Site is tributary to the Dominguez Estuary (unlined portion below Vermont Ave).
Currently, the Dominguez Estuary is listed on the California 303(d) list as a Category 5
water segment. The Category 5 criteria are as follows: “A water segment where
standards are not met and a TMDL is required, but not yet completed, for at least one of
the pollutants being listed for this segment.” (2014 and 2016 California 303(d) List of
Water Quality Limited Segments). The water quality impairments listed for the
Dominguez Estuary are Benthic Community Effects, Benzo(a)anthracene, Benzo(a)pyrene
(3,4-Benzopyrene-7-d), Chrysene(C1-C4), Copper, Indicator Bacteria, Lead, PCBs
(Polychlorinated biphenyls), Phenanthrene, Pyrene, and Toxicity.

As discussed further below, Section 303(d) of the 1972 Federal Clean Water Act requires
States to identify water bodies that do not meet water quality objectives and are not
supporting their beneficial uses. Each State must submit an updated list, called the 303(d)
list, to the U.S. EPA every two years.

In addition to identifying the water bodies that are not supporting beneficial uses, the list
also identifies the pollutant or stressor causing impairment and establishes a priority for
developing a control plan to address the impairment. The list also identifies water bodies
where 1) a Total Maximum Daily Load (TMDL) has been approved by U.S. EPA and an
implementation is available, but water quality standards are not yet met, and 2) water
bodies where the water quality problem is being addressed by an action other than a
TMDL and water quality standards are not yet met.

Once a water body is placed on the 303(d) list, Regional Board staff evaluates the nature
of the impairment and begins developing a TMDL, if appropriate and necessary. For each
TMDL developed, staff will also develop an implementation or water quality control plan
for each water body and associated pollutant/stressor on the list. The TMDL and the
implementation plan serve as the means to attain and maintain water quality standards
for the impaired water body.

On May 5, 2011, the Regional Board adopted Resolution No. R11-008, amending the
Water Quality Control Plan for the Los Angeles Region to incorporate a TMDL for toxic
pollutants in the Dominguez Channel and Greater Los Angeles and Long Beach Harbor
waters. The TMDL's are documented in the March 2014 Contaminated Sediment
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Management Plan: Dominguez Channel Estuary. An excerpt of this plan is included as
Appendix D.

The Dominguez Channel Watershed Management Area contains two Superfund sites,
the Montrose Chemical Corporation site and the Del Amo Facility site. The Montrose site
manufactured DDT from 1947 to 1982. The compound is still present in soils around the
Montrose site and may be carried by stormwater runoff if exposed. The site however, is
currently paved and includes a maintenance plan under Initial Action, taken under USEPA
oversight in 1985. The Del Amo Facility site was once the center of large-scale production
of synthetic rubber that included a styrene and a butadiene plant. Groundwater and soils
in the area are contaminated with volatile organic compounds (VOCs), PAHs, and minor
amounts of pesticides, PCBs, and heavy metals. Most of the Del Amo facility has been
redeveloped into an industrial business park and surficial soils are generally not exposed
(City of Los Angeles 2015).

3.2.2 Local

In general, urban stormwater runoff occurs following precipitation events with the rate
and volume of runoff flowing into a drainage system dependent on the intensity and
duration of the rainfall event. Contaminants that may be found in stormwater from
developed areas include sediments, trash, bacteria, metals, nutrients, organics, and
pesticides. The sources of contaminants include surface areas where precipitation falls,
as well as the air it falls through. Contaminants on surfaces such as roads, maintenance
areas, parking lots, and building, which are usually contained in dry weather conditions,
may be carried by rainfall into drainage systems.

3.2.3 On-site

The Remedial Action Plan for Soil and Landfill Gas Media (Burns McDonnell, “Remedial
Action Plan for Soil and Landfill Gas Media, Former BKK Landfill, Carson Dump, Operable
Unit 2, 340 East 192nd St., 19202 South Main St., 19200 South Main St., City of Carson,
California 90248" dated June 2016) concluded that the low and undetectable levels of
contaminants of potential concern in the surface water runoff and the sediment within
the surface water runoff from the Site represented an insignificant ecologic or human
health risk.

The Project Site currently has no means for the treatment of stormwater runoff. The
existing stormwater pollutant sources include the building roof, on-site pavements,
maintenance areas, roadways and the landscaped golf course areas. The pollutants of
concern from the areas include a mix of sediment, trash, bacteria, metals, nutrients,
organics and debris. The golf course areas absorb a small portion of the direct rainfall and
the trees and shrubs intercept some rainfall before it reaches the ground (initial
abstraction), hence reducing the amount of stormwater runoff from these areas.
However, due to the landfill soil cover beneath the golf course vegetation, most of the
direct rainfall becomes stormwater runoff. The inclusion of the low impact development
best management practices (LID-BMPs) into the Project, both during and post
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construction, will reduce the pollutant loading from the Site since no pollutant reduction
measures currently exist.

33 Groundwater
3.3.1 Regional and Local

The Site is located within the Palos Verdes Peninsula, which consists of an extensive,
primarily submarine terrain where Middle Miocene and younger sediments lie on a
tectonically disrupted basement of Mesozoic Catalina Schist. More specifically, the Site
is located in a northwest-trending coastal Torrance Plain within the West Coast Basin.
The Torrance Plain is bounded by the Pacific Ocean to the west and south, the Los
Angeles Basin to the north, the Coastal Plain to the east, and the Santa Ana Mountains to
the southeast.

The regional groundwater is defined by the Bellflower Aquitards (upper, middle, lower-
middle and lower units), Gage Aquifer, Gage Lynwood Aquitard, Lynwood Aquifer and
Silverado Aquifer. These hydrostratigraphic units extend from near-surface to over 329
feet below ground surface and overall groundwater flow is to the south.

3.3.2 On-Site

According to the Urban Water Management Plan prepared by the California \Water Service
for the Dominguez District in June 2016, groundwater is approximately 40 to 50 feet
below sea level at the Site. Since the proposed site elevations range from about 10 to 35
feet above sea level, groundwater depth is estimated to range from about 50 to 85 feet
below grade. However, the groundwater monitoring well gauging data from the Final
RI/FS BKK Landfill OU-2 Report (Leighton Consulting, Inc., “Final Remedial Investigation
and Feasibility Study for Soil and Gas Media Former BKK Landfill, Carson Dump Operable
Unit 2, City of Carson, California” dated June 2014) indicates the groundwater beneath
the site varies from approximately 9 feet below ground surface to 43 feet below ground
surface.

The Dominguez Water Company maintained a leased well-site at OU-02 for water
production well DWC-11 (State well identification number 834 and Watermaster well
identification number 4S5/13W-5 L1). The RI/FS indicates that the well is abandoned (only
reported operational from 1919 to 1959) and is no longer visible.

There is limited to no groundwater-surface interaction due to the presence of the landfill
soil cover, nor is there evidence of migration of landfill contaminants to surface water. As
discussed above, the Site is located within OU-2. A Remedial Action Plan associated with
soil and soil gas contamination was completed in June 2016. The DTSC has previously
identified several VOCs in the groundwater beneath the Site including vinyl chloride,
dichloroethane, dichloroethene, trichloroethene and chlorobenzene. (DTSC Settlement
Agreement and Consent Order (State of California, California Environmental Protection
Agency, Department of Toxic Substances Control, “Docket No. HAS-CO 05/05-114
Settlement Agreement and Consent Order” dated May 2006) As documented in the
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DTSC acceptance of the RI/FS (State of California, California Environmental Protection
Agency, Department of Toxic Substances Control, “Review of Draft Revised Remedial
Investigation and Feasibility Study for Soil and Gas Media” dated June 2014) and
acknowledged in the Final RI/FS, it is understood that the results of groundwater samples
collected under DTSC-approved workplans and monitoring programs and potential
groundwater response actions will be addressed by DTSC separately from the 2016
Remedial Action Plan.

3.4 Regulatory

The primary statutes that govern the activities under the Project that may affect water quality are
the federal CWA (33 U.S.C. 1251 et seq.) and the Porter-Cologne Water Quality Control Act
(Porter-Cologne Act) (California Water Code, Section 13000 et seq.). These acts provide the basis
for water quality regulation in the Project area.

3.4.1 Federal

Clean Water Act

The Clean Water Act (CWA) (33 U.S.C. 1251 et seq.) established basic guidelines for
regulating discharges of pollutants into the waters of the U.S. The CWA requires that
states adopt water quality standards to protect public health, enhance the quality of
water resources, and ensure implementation of the CWA. The CWA provides the legal
framework for several water quality regulations including, for example, the National
Pollutant Discharge Elimination System (NPDES) permits. While most of the regulatory
responsibilities under the CWA fall under the EPA, the United States Army Corps of
Engineers has primary jurisdiction for implementation of the wetlands and streambed
alterations regulatory functions under the Act.

The NPDES permit program, as authorized by Section 402 of the CWA, was established
to control water pollution by regulating point sources that discharge pollutants into waters
of the United States (33 U.S.C. 1342). In the state of California, the EPA has authorized
the State Water Resources Control Board (SWRCB) permitting authority to implement the
NPDES program.

Section 303(d) of the CWA requires identification and listing of water-quality limited or
“impaired” waterbodies where water quality standards and/or receiving water beneficial
uses are not met. As discussed above, once a water body is listed as “impaired”, TMDLs
must be established for the pollutants or flows causing the impairment (33 United States
Code [USC] Section 1313(d)(c)). Once established, the TMDL allocates the loads among
current and future pollutant sources to the water body. In general, where urban runoff is
identified as a significant source of pollutants causing the impairments and is subject to
load allocations, implementation of, and compliance with the TMDL requirements are
administered through a combination of individual Industrial Stormwater Permits, the
General Industrial and General Construction Stormwater Permits, and the County of Los
Angeles’ municipal stormwater NPDES program, specifically through the Municipal
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Separate Storm Sewer System (MS4) Permit issued to the Los Angeles County Flood
Control District, the County of Los Angeles, and 84 incorporated cities.

Safe Drinking Water Act

Under the Safe Drinking Water Act, the EPA sets drinking water standards referred to as
the National Primary Drinking Water Regulations, 40 CFR 141, and the National Secondary
Drinking Water Regulations, 40 CFR Par 143. These regulations set maximum
contaminant levels (MCLs) for substances in drinking water.

3.4.2 State

Port-Cologne Water Quality Control Act

The Porter-Cologne Act of 1967 (California Water Code, Section 13000 et seq.) requires
the SWRCB and the nine RWQCBs to adopt water quality criteria to protect state waters.
The SWRCB establishes statewide policy for water quality control and provides oversight
of the RWQCBs' operations. In addition to other regulatory responsibilities, the RWQCBs
have the authority to conduct, order, and oversee investigation and cleanup where
discharges or threatened discharges of waste to waters of the state could cause pollution
or nuisance, including impacts to public health and the environment.

Actions that involve, or are expected to involve, discharge of waste are subject to water
quality certification under Section 401 of the CWA (e.qg., if a federal permit is being sought
or granted) and/or waste discharge requirements (WDRs) under the Porter-Cologne Act.
Chapter 4, Article 4 of the Porter-Cologne Act (California Water Code, Sections 13260—
13274), states that persons discharging or proposing to discharge waste that could affect
the quality of waters of the state (other than into a community sewer system) shall file a
Report of Waste Discharge with the applicable RWQCB. For discharges directly to
surface water (waters of the United States), an NPDES permit is required, which is issued
under both state and federal law. For other types of discharges, such as waste discharges
to land (e.qg., spoils disposal and storage), erosion from soil disturbance, or discharges to
waters of the state (such as isolated wetlands), WDRs are required and are issued
exclusively under state law. WDRs typically require many of the same BMPs and pollution
control technologies as required by NPDES-derived permits. Further, the WDRs'
application process is generally the same as for CWA Section 401 water quality
certification.

As discussed above, the CWA requires stormwater discharges to be in compliance with
an NPDES Permit. In California, the SWRCB and its RWQCBs administer the NPDES
permit program. The RWQCB also issues WDRs that serve as NPDES permits under
the authority delegated to the RWQCBSs, under the CWA.

The SWRCB has issued a statewide NPDES General Permit for stormwater discharges
associated with construction activities. Projects that disturb land equal to or greater than
1.0 acre are required to file a Notice of Intent to discharge under the Construction General
Permit. The Construction General Permit (CGP) requires the development and
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implementation of a Stormwater Pollution Prevention Plan (SWPPP), which describes
Best Management Practices (BMPs) the discharger would use to eliminate or reduce
pollutants in stormwater runoff. The SWPPP must contain a visual monitoring program,
a chemical monitoring program for “non-visible” pollutants to be implemented if there is
a failure of BMPs, and a sediment-monitoring plan if the site discharges directly to a water
body listed on the 303(d) list for sediment. Routine inspection of all BMPs is required
under the provisions of the CGP.

Stormwater discharges to the municipal separate storm sewer system are regulated by
the Los Angeles Regional Water Quality Control Board under Order Number R4-2012-
0175, NPDES Permit NO. CA S004001 (MS4) Discharges Within the Coastal Watersheds
of Los Angeles County, Except Those Discharges Originating from the City of Long
Beach). This permit is discussed further below.

Pursuant to the requirements set forth by Order No. R4-2012-0175, MS4 NPDES Permit,
the Dominguez Channel Watershed Management Area Group (Watershed Management
Group) developed the Dominguez Channel Enhanced Watershed Management Plan. The
plan outlines a series of mitigation measures required to improve water quality, including
the construction of regional stormwater detention and groundwater recharge areas. The
Watershed Management Group incorporated applicable BMPs into the Enhanced
Watershed Management Plan to address the various TMDLs associated with the
Dominguez Channel.

California Code of Requlations, Title 22

Groundwater quality delivered for public supply is regulated under the California Domestic
Water Quality and Monitoring Regulations (Title 22, Division 4, Chapter 15 of the California
Code of Regulations). Along with implementing the federal Safe Drinking Water Act
regulations detailed above, these regulations identify primary and secondary drinking
water standards for public drinking water supplies in the state.

Sustainable Groundwater Management Act of 2014

The Sustainable Groundwater Management Act of 2014 (SGMA) provides a framework
for the sustainable management of groundwater supplies by local authorities. The SGMA
requires the formation of local groundwater sustainability agency (GSA) to assess local
water basin conditions and adopt locally-based management plans. The SGMA provides
20 years for GSAs to implement plans and achieve long-term groundwater sustainability,
and protects existing surface water and groundwater rights. The SGMA provides the local
GSAs with the authority to require registration of groundwater wells, measure and
manage extractions, require reports and assess fees, and request revisions of basin
boundaries, including establishing new subbasins. Furthermore, under the SGMA, GSAs
responsible for high- and medium-priority basins must adopt groundwater sustainability
plans within five to seven years, depending on whether the basin is in critical overdraft.
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3.4.3 Local

Municipal NPDES Permit

The Los Angeles Regional Water Quality Control Board (Regional \Water Board) adopted
Order No. 90-079 (1990 MS4 Permit), which was the first MS4 permit for the County and
incorporated areas therein. On December 13, 2001, the Regional Water Board adopted
Order No. 01-182 (2001 MS4 Permit), which replaced the 1990 MS4 Permit and regulated
stormwater and non-stormwater discharges within the coastal watersheds of the County,
and applied to the Los Angeles County Flood Control District, the unincorporated areas of
Los Angeles County under County jurisdiction with the exception of a portion of Antelope
Valley including the Cities of Lancaster and Palmdale and the City of Avalon, and 84 cities
within the Los Angeles County Flood Control District with the exception of the City of
Long Beach. The 2001 MS4 Permit was subsequently amended several times to
incorporate new provisions and requirements.

As part of the 2001 MS4 Permit, the County was required to comply with the Standard
Urban Stormwater Mitigation Plan (SUSMP). In September 2002, the County developed
the SUSMP Manual to comply with the requirements of the 2001 MS4 Permit. The
SUSMP Manual outlined BMPs to be incorporated into design plans for certain categories
of new development and redevelopment projects. The County subsequently developed
the 2004 Design Manual, which was updated in 2010 (2010 Design Manual) and the 2009
LID Manual to further enhance its stormwater management efforts for new development
and redevelopment projects.

In October 2008, the County adopted an LID Ordinance into the Los Angeles County Code
Title 12, Chapter 84 to require the use of LID principles in all development projects except
road and flood infrastructure projects. With the 2012 MS4 Permit, it became necessary
for the County to modify this ordinance to reflect the new stormwater runoff water quality
and hydromodification requirements for new development and redevelopment projects.
In November 2013, the County amended the Los Angeles County Code Title 12, Chapter
84 to incorporate the requirements of the 2012 MS4 Permit. The November 2013 LID
Ordinance became effective December 5, 2013, and requires that all Designated, Non-
Designated, street and road construction, and single-family hillside home projects comply
with Los Angeles County Code Title 12, Chapter 84. The 2014 County LID Standards
Manual was prepared to complement and be consistent with the November 2013 LID
Ordinance requirements.

The County LID Standards Manual provides guidance for the implementation of
stormwater quality control measures in new development and redevelopment projects in
unincorporated areas of the County, with the intention of improving water quality and
mitigating potential water quality impacts from stormwater and non-stormwater
discharges. The LID Standards Manual addresses the following objectives and goals:

e Lessen the adverse impacts of stormwater runoff from development and urban
runoff on natural drainage systems, receiving waters, and other water bodies;

LANGAN



Hydrology & Water Quality Report 12 April 2019
Carol Kimmelman Athletic & Academic Campus Page 11 of 21
Unincorporated Area of Los Angeles County, California

e Minimize pollutant loadings from impervious surfaces by requiring development
projects to incorporate properly-designed, technically-appropriate BMPs and other
LID strategies; and

e Minimize erosion and other hydrologic impacts on natural drainage systems by
requiring development projects to incorporate properly-designed, technically-
appropriate hydromodification control development and technologies.

Basin Plan

The Los Angeles Regional Water Quality Control Board (RWQCB) has adopted the Los
Angeles Regional Water Quality Control Board Basin Plan (Basin Plan), which identifies
existing and potential beneficial uses supported by the key surface water drainages
throughout its jurisdiction. The Los Angeles RWQCB uses its planning, permitting, and
enforcement authority to meet its responsibilities adopted in the Basin Plan to implement
plans, policies, and provisions for water quality management. The existing and proposed
beneficial uses of waterbodies downstream of the Site include: municipal and domestic
supply (MUN); warm freshwater habitat (WARM), wildlife habitat (WILD), threatened or
endangered species (RARE), recreation (REC-1, REC-2), Commercial and Sport Fishing
(COMM), Estuarine Habitat (ES), Marine Habitat (MAR), Migration of Aquatic Organisms
(MIGR), Rare, and Spawning, Reproduction, and/or Early Development (SPWN), and
navigation and uses for shipping or transportation by private, military , or commercial
vessels (NAV) (City of Los Angeles 2015).

4.0 ANALYSIS OF PROJECT IMPACTS
4.1 Methodology

We reviewed information about the Site including location, topography, soil types, impervious
and pervious surfaces, surface runoff direction and rate, groundwater, and adjacent storm drain
infrastructure from available resources to understand the existing (i.e., pre-development)
conditions. The development characteristics of the Project, as defined in the Project Description
and on the Concept Plans, were extracted to understand the proposed (i.e., post-development)
conditions. Within the regulatory framework previously described, the hydrology and surface
water quality aspects of the Project were evaluated by comparing the existing and proposed
pervious/impervious coverage conditions and preliminary peak stormwater runoff rates and
volumes. The Hydrograph Method, implemented through Los Angeles County's HydroCalc
software, was used to compute the preliminary peak stormwater runoff rates. The analysis of
the potential impacts regarding groundwater was based on reviewing existing groundwater uses
and conditions and evaluating the potential impacts of the proposed Project on those uses and
conditions. Based on the results, the potential impacts were assessed and design
recommendations were provided to address and mitigate potential hydrology and water quality
impacts.
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4.2 Surface Water Hydrology
4.2.1 Construction Impacts

Stormwater runoff from the Site is currently uncontrolled. As discussed in Section 4.2.2
below, it is anticipated that nearly the entire Site will be disturbed for the construction of
the Project, which includes greater than 1 acre of land disturbance necessitating the
preparation of a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP would
begin when construction commences and before any site clearing or demolition activity.
Construction Best Management Practices (BMPs) would be designed and maintained as
part of the implementation of the SWPPP in compliance with the General Permit. The
Project would include temporary SWPPP controls to address surface water hydrology
during construction. The SWPPP control measures would be designed to convey the 25-
year and 50-year frequency rainfall events from the Site.

From a hydrology perspective, the existing cap over the landfill will generally remain and
the Project grading would include compaction and the importing of fill to the Site to
generally raise site grades. The construction of the Project would include a new
stormwater management system, including treatment and conveyance, to remove
stormwater runoff from the Project Site. The new on-site storm drains would be designed
and sized to provide flood protection for up to a 50-year frequency storm event. Based
on the site plan, it is anticipated that on-site storm drains would connect to the existing
County storm drainage facilities in Martin Luther King Jr Street, South Avalon Boulevard
and the open branch channel. Prior to obtaining building permits, detailed hydrology
reports based on the building final design will be prepared and submitted to the County
for approval of the proposed drainage facilities consistent with the County Hydrology
Manual. The construction of the new draining facilities would be completed in a manner
and sequence that would preclude flooding.

The majority of the proposed storm drain facilities would be constructed within the Site,
with the exception of the lateral connections to the public storm drain systems in Martin
Luther King Jr Street and South Avalon Boulevard. Based on the location of the
conceptual driveway access into the Site from South Avalon Boulevard the existing
drainage structure located opposite the Elsmere Drive intersection, along the west side
of South Avalon Boulevard, may need to be relocated. The existing catch basin structure
collects surface drainage from the street and includes the existing 54 inch RCP storm
drain lateral from the Site to the existing 78 inch RCP storm drain in South Avalon
Boulevard.

Construction impacts, including but not limited to street traffic detouring and control, are
anticipated along Martin Luther King Jr Street and South Avalon Boulevard as part the
offsite stormwater infrastructure connections for the Project. Most construction impacts
are expected to be confined to trenching and would be temporary in nature.
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With the preparation and implementation of a SWPPP for the Project in accordance with
the General Permit for Discharges of Stormwater Associated with Construction Activity
(Construction General Permit, 2012-0006-DWQ) and development of a new on-site storm
system consistent with the County Hydrology Manual, the construction impacts to
surface water hydrology would not substantially alter the existing drainage pattern of the
Site or area, in a manner which would result in substantial erosion or siltation on or off-
site, substantially increase the rate of surface runoff in a manner that would result in
flooding, or create or contribute to runoff water which would exceed the capacity of
existing or planned stormwater drainage systems and, thus, impacts would be less than
significant.

4.2.2 Operational Impacts

The Project includes a sport and academic complex with a learning center, tennis center,
soccer center, parking, and site improvements. The existing golf course and open space
areas would be replaced by new buildings and open space amenities, including green
spaces, parking lots and other public areas. The Site area is about 87 +/- acres in size.
Approximately 70% of the Site discharges stormwater runoff to the east to the existing
South Avalon Boulevard storm drain system and the Del Amo Channel. The remaining
30% discharges stormwater runoff to the west to the existing County open branch
channel. Peak runoff rates for the 50-year storm events were calculated for the pre- and
post-construction conditions using the engineering application HydroCalc. This software,
provided by Los Angeles County, utilizes hydrograph data to determine the peak runoff
rate for a particular watershed. At the location of the Site, the 24-hour 50-year rainfall
depth is 6.2 inches, the soil type is 16, and the fire factor is not applicable (see Appendix
C and page b5 of the Los Angeles County Hydrology Manual).

The 50-year peak flow rates and 24-hour runoff volume from the Site were estimated for
the pre-development condition and the post-development condition without any on-site
stormwater management (see Figure 4 and Figure 5) and the following Table A.

Table A
Peak 50-year Stormwater Flow Rates and Volume
Condition Peak Qs (cfs) 24-Hour Volume
(acre-ft)
Pre-Development 178.2 31.9
Post- Development 215.2 33.8

The post-development peak 50-year flow and 24-hour volume is currently shown as
greater than the pre-development peak flow and volume. These estimates provided do
not take into account any on-site stormwater management or treatment, evapo-
transpiration and attenuation that would occur within the proposed new on-site LID
systems. Prior to obtaining building permits, detailed hydrology reports based on the
building final design will be prepared and submitted to the County for approval of the
proposed drainage facilities consistent with the County Hydrology Manual.
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The stormwater runoff from the completed Project would be conveyed to the same
existing infrastructure, which includes the existing County branch channel to the west of
the Site and the existing infrastructure in Martin Luther King Jr. Street and South Avalon
Boulevard to the east. All stormwater runoff from the Site is eventually conveyed to the
Dominguez Channel.

The final stormwater management for the Project would be designed to reduce the post-
construction peak flow rates to be less than or equal to the pre-construction peak runoff
rates for the 50-year design storm event through the incorporation of on-site sustainable
stormwater design and treatment measures as described in Section 4.3.2. With the
application of these measures, it is estimated that the proposed project would result in
an overall decrease in peak flow rate leaving the Site from approximately 215 cubic feet
per second (cfs) to less than approximately 178 cfs. The stormwater volumes will also
be reduced to less than the pre-development quantity through the sustainable stormwater
measures.

The Project would result in similar peak flow conditions for both the 25 year and 50 year
rainfall events. With the development of the drainage facilities consistent with the County
Hydrology Manual, the Project would not increase the rate or amount of surface runoff in
a manner that would result in flooding, nor create nor contribute stormwater runoff which
would exceed the capacity of the existing stormwater drainage conveyance systems
downstream of the Site. Further, as discussed above, Project structures would be located
in “areas outside the 0.1% annual chance floodplain” (FIRM Number 06037C1935F).
Therefore, the Project would not place structures within a 100-year flood hazard area and
would not expose people or structures to a significant risk involving flooding. Therefore,
the impacts with respect to surface water hydrology would be less than significant.

4.3 Surface Water Quality
4.3.1 Construction Impacts

Stormwater runoff from the Site is currently untreated. The Project would include
temporary SWPPP controls to address and mitigate water quality during construction and
permanent SUSMP BMP measures to address and mitigate water quality post-
development. This combination of temporary and permanent management and treatment
of stormwater would have a positive impact on water quality. The following summarizes
the key elements of the SWPPP.

During construction, the SWPPP would address construction impacts, especially during
soil disturbing activities when soils are exposed to wind, rain and concentrated flows that
cause erosion, to minimize the transmission of sediment into the separate storm sewer
system (MS4) and the adjacent waterways. The proper usage and storage of common
construction materials such as vehicle fluids (oil, grease, etc.), asphalt concrete and
Portland cement concrete, paints, solvents and thinners, metals and plated products and
fertilizers would also be addressed. Finally, the SWPPP would address construction-
related waste such as wastewater from vehicle cleaning operations, trash from material
packaging, employee's meal breaks, slurries from sawing and grinding operations,
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wastewater/waste from concrete washout operations and sanitary waste. The SWPPP
measures would not be removed until the new stormwater system is constructed and
operational and the disturbed areas are stabilized.

As part of the SWPPP preparation, the Risk Level would be determined for the Project.
The Risk Level would define the extent of effluent monitoring and reporting during
construction, and its determination would include an assessment of the sediment risk
and the receiving water risk. The following is a list of permit requirements associated
with the respective Risk Levels:

e Risk 1: Minimum — BMPs and visual monitoring.

e Risk 2: Minimum — BMPs, visual monitoring, testing for Numeric Action Levels
(NAL) and runoff monitoring.

e Risk 3: Minimum — BMPs, visual monitoring, testing for Numeric Action Levels
(NAL), testing for Numeric Effluent Limitations (NEL), runoff monitoring and
receiving water monitoring.

The CGP requires the SWPPP to include a menu of BMPs to be selected and
implemented based on the phase of construction and the weather conditions to
effectively control erosion, sediment, and other construction related pollutants to meet
the Best Available Technology Economically Achievable and Best Conventional Pollutant
Control Technology (BAT/BCT) standards. The following types of BMPs, as applicable,
would be implemented during construction:

Erosion Control
e Physical stabilization through hydraulic mulch, soil binders, straw mulch, bonded
fiber matrices, and/or erosion control blankets.
e Soil roughing of graded areas to slow runoff, enhance infiltration, and reduce
erosion.
e Wind erosion (dust) control through the application of water or other dust
palliatives as necessary to prevent and alleviate dust nuisances.

Sediment Control

e Perimeter protection through silt fences, fiber rolls, gravel gab germs, sand bag
barriers, and straw ball barriers.
Storm drain inlet protection.
Sediment capture through sediment traps, storm drain inlet protection, and
sediment basins.
Velocity reduction through check dams, sediment basins, and/or outlet
protection/velocity dissipation devices.
Reduction in off-site sediment tracking through stabilized construction
entrance/exist, construction road stabilization, and/or entrance/exit tire wash.

Waste and Materials Management
¢ Management of the following types of materials, products, and wastes; solid,
sanitary, concrete, hazardous, and equipment-related wastes through proper
storage of raw materials and appropriate waste disposal practices.
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e Protection of soil stockpiles through covers, the application of water or soil
binders, and/or perimeter control measures.

Non-stormwater Management

e Good housekeeping practices to reduce or limit pollutants at their source before
they are exposed to stormwater, including such measures as: water conservation
practices, procedures for propose vehicle and equipment cleaning and fueling, and
cover and/or containment of stored materials.

e [f construction dewatering or discharges from other specific construction activities
such as water line testing and sprinkler system testing are required, comply with
the requirements of the CGP, a General NPDES Permit for construction
dewatering or an appropriate industrial sewer discharge permit.

Training and Education
e Training of individuals responsible for SWPPP preparation, implementation, and
permit compliance, including contractors and subcontractors.
e Signage to address SWPPP related issues (such as site cleanup policies, BMP
protection, washout locations, etc.)

Maintenance, Monitoring, and Inspections
e Performing routine site inspections and inspections before, during and after storm
events
¢ Implementing maintenance and repairs of BMPs as indicated by routine and storm
event inspections
e Preparation and implementation of a Sampling and Analysis Plan for non-visible
pollutants.

These construction site management BMPS would be implemented for the proposed
Project during the dry season and wet seas as necessary depending upon the phase of
construction weather conditions. The BMPS would provide effective control of not only
sediment discharge, but also of pollutants associated with sediments, such as and not
limited to nutrients, heavy metals, and certain pesticides.

Prior to issuance of a preliminary or precise grading permits, the Project would provide
the County with evidence that a Notice of Intent has been filed with the SWRCB to
comply with the CGP. With implementation of the construction BMPs, construction of
the Project would not result in a violation of water quality standards, result in substantial
erosion or siltation on or off-site, provide substantial additional sources of polluted runoff,
or substantially degrade water quality. Therefore, the Project would result in less than
significant impacts associated with surface water quality impacts during construction.

4.3.2 Operational Impacts
In order to prevent long-term (operational) impacts to water quality, the Project would be
designed to comply with the requirements of the Los Angeles Regional Water Quality

Control Board Municipal Regional Stormwater NPDES Permit Order R4-2018-0087
NPDES Permit No. CAG914001 and the Los Angeles County design and construction
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standards. A Stormwater Management Plan (aka LID Plan) to address permanent water
quality controls and operational impacts would be prepared and implemented

The Project would comply with the County’'s 2013 LID Ordinance and 2014 Low Impact
Development (LID) Standards Manual. The LID Standards Manual provides guidance for
the implementation of stormwater quality control measures in new development and
redevelopment projects in unincorporated areas of the County with the intention of
improving water quality and mitigating potential water quality impacts from stormwater
and non-stormwater discharges. LID is a sustainable practice that benefits water supply
and contributes to water quality protection. Unlike traditional stormwater management,
which collects and conveys stormwater runoff through storm drains, pipes, or other
conveyances to a centralized stormwater facility, LID takes a different approach by using
site design and stormwater management and attempts to maintain the site's pre-
development runoff rates and volumes. The goal of the LID would be to mimic the site's
predevelopment hydrology by using design techniques that filter, store, evaporate, and
detain runoff close to the source of rainfall. LID includes specific techniques, tools, and
materials to control the amount of impervious surface, increase infiltration, improve water
quality by reducing runoff from developed sites, and reduce costly infrastructure.

Given the Site's landfill history and existing cap, the types of LID measures that may be
considered for the Project are biofiltration facilities or rain gardens (lined with
underdrains), flow through planters, lined grass swales and channels, vegetated lined
filter strips and permeable pavements (lined with underdrains).

The Project LID Plan would include permanent control measures to reduce the long-term
impacts of the Project on water quality and the tributary waterways. The LID strategies
would be designed to reduce water quality impacts by preserving and recreating natural
landscape features, storing, detaining, evapotranspiring and biotreating the surface water
runoff on-site. Some examples of these LID measures that would be incorporated into
the Project are as follows:

e Minimizing impervious surfaces that are directly connected to the storm drain
system by routing runoff to landscaped areas;

Using landscaping as a drainage feature;

Using roofed trash enclosures;

Connecting areas used for washing equipment to the sanitary sewer;

Marking storm drain inlets with a “No Dumping” message,;

Street and parking lot sweeping;

Regular inspection and cleaning of storm drain inlets;

Engineering source control treatment measures (further described below).

Per the LID Manual, the Project must retain the stormwater quality design volume
(SWQDv) on-site through infiltration, evapotranspiration, stormwater runoff harvest and
reuse, or a combination thereof unless it is demonstrated that it is technically infeasible
to do so. The Site and Project have some unique attributes that may make the
implementation of LID technically infeasible.
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e Based on the Site being a landfill, infiltration of stormwater poses a risk of pollutant
mobilization. Hence, retention based stormwater quality control measures would
be avoided.

e The proposed Project does not have a substantial need for stormwater re-use.
Hence, stormwater runoff harvest and reuse would not be technically feasible.

Per the LID manual, alternative compliance methods which do not rely on infiltration or
reuse to treat the stormwater runoff would be designed and implemented. The proposed
BMPs could include a combination of the following engineering measures:

e On-site biofiltration (lined bioswales and biodetention basins).

e \egetation-based stormwater quality control measures (self-treating landscape
areas and lined planters).

e Proprietary stormwater quality control measures (aka manufactured treatment
devices).

A LID Plan would be prepared to document the design of the LID BMP measures for the
Project. The Plan would be submitted for approval by the County and would be the
operable stormwater system approval for the Project. Based on the alternative
compliance requirements, these LID BMP measures would be designed to satisfy the
General Permit requirements. Implementation of the LID measures would improve
surface water runoff quality compared to current conditions, since currently no pollutant
reduction measures exist, and the Project would not result in a violation of water quality
standards, result in substantial erosion or siltation on or off-site, provide substantial
additional sources of polluted runoff, or substantially degrade water quality. Therefore,
the project impacts with respect to surface water quality will be less than significant.

4.4 Groundwater
4.4.1 Construction Impacts

Groundwater at the Site is not pumped for beneficial uses. The nearest active drinking
water supply wells are over 2 miles south-southeast of the BKK landfill. The Project would
be serviced by the California Water Service and Los Angeles County Sanitation District,
and no short-term or long-term dewatering activities are anticipated, and no production
wells for a source of water during construction would be installed. The Project would not
draw directly from any groundwater supplies. Therefore, Project construction would not
substantially deplete groundwater supplies.

Short-term groundwater quality impacts could potentially occur during construction of the
Project as a result of soil or shallow groundwater being exposed to construction materials,
wastes or spilled materials. Compliance with existing, applicable federal, state and local
requirements concerning the handling, storage and disposal of hazardous materials would
effectively reduce the potential for the construction of the Project to release contaminants
into groundwater
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The status of abandoned well DWC-11 within OU-2 is unknown, however, it was
reportedly covered with up to 15 ft fill material and is not visible. Attempts to locate the
well during final design and/or construction via geophysical methods and possibly test
pits will be made. If encountered, the well will be closed per the applicable California
Department of Water Resources and DTSC requirements.

With compliance with the existing, applicable regulatory requirements, Project
construction would not violate water quality standards or waste discharge requirements
or otherwise substantially degrade water quality. Therefore, Project construction impacts
to groundwater would be less than significant.

4.4.2 Operational Impacts

Due to the landfill soil cover there is limited to no existing surface water infiltration into
and through the landfill, and limited to no groundwater recharge currently occurring.
While some surface water infiltration and storage has occurred in the vegetative cover
and previous reports documented areas of surface ponding that may have promoted
infiltration through cracks in the soil cover cap, the existing conditions significantly limit
the potential for groundwater recharge regardless of the percentage of impervious
surfaces on the Site. The areas beyond the refuse areas also contain existing
impermeable surfaces such as buildings and paved parking lots.

The Project would enhance the functionality of the landfill soil cover cap by the placement
of fill over the majority of the Site. Consistent with the DTSC Remedial Action Plan that
requires reducing infiltration, the Project would further reduce potential infiltration due the
increase in impervious cover, use of liners in the stormwater LID BMPs and under the
athletic fields and an increased level of overall property and improvement maintenance.

On-site activities during operation of the Project are not anticipated to have an impact on
groundwater quality. Other than routine handling of hazardous materials associated with
office, janitorial, building maintenance and landscaping supplies, no handling of hazardous
materials is anticipated. Any potential surface spills from the handling of hazardous
materials most often involve small quantities that are cleaned up in a timely manner,
thereby resulting in little threat to groundwater. With implementation of general good
housekeeping procedures and compliance with the existing, applicable regulatory
requirements Project operation would not violate water quality standards or waste
discharge requirements or otherwise substantially degrade water quality.

The Project will have less than significant impacts on groundwater due to the preservation

of the existing low-permeability soil cover cap and the import of fill, which further limits
surface water infiltration.
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5.0 CONCLUSIONS
5.1 Summary of Recommendations

The Site and surrounding areas are located in a fully developed urbanized area with existing
stormwater, utility and roadway infrastructure. The Project would be designed and operated in
compliance with the relevant regulatory requirements. With compliance with the applicable
regulatory requirements as provided herein impacts to surface water hydrology and water quality
and groundwater would be less than significant.
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pipe gride wil/ breck wunder e uinly.

On Miose conneclor pipes where o chonge m grade 1s nof indicired, it /s
gssumed Mol 1ol the connecior pipe con be /ud on o shugh! grade from
the cafch bosin b Me Storm dioin withou? inferfering with fhe uviilites.

The C(onfrocfor shal/ meke explorslry excovelions ro defermyne /e exocl
location ond deoth of ulilifies which ore morked M\ or [\ . Affer the
exsct focstion of @ unlly hes beep defermined, fhe grade and Sligmment

of the c?a_nnecfar poe will be slaked so0 s fo clesr Hhe w‘///_/)".. e

Where the conneclor pioe fos a chonge of grode exceeding O./0° per ol

or differs 1n digmeler from 7he ex/siing pioe, use conc coller per Std. 2-0393.
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LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

2-096. 57D. OROD STEP

2-D/07 COMCRETE RINGS REDUCER & PIPE FOR MAINLIOLE SHAFT
2-DI12  JUNCTION STRUCTURE MNO. 2

2-DI13  MANKHOLE NO. &4

2-Di56  MANHOLE PRAME E COVER FOR CATCH BASINVS.
2-D/57  CATCL BASIN REINFORCEMENT FOR ROUND MINLOLES.
2-0/58 DETAIL OF BOLT SUPPORT FOR CAICH BAS/INS

2-0/60 CATCH BASIN NO. /

2-DI6] ANGLE & ANCHOR FOR CATCL BAS/INS

2-D/62 (ATCH BASIN NO2

2-0/63 CATCH BAS/IN MO.3

2-D/64 CATCH BASIN MO 5

2-D/71  STANDARD  A305 .FREINFORCING BARS

2-0/72 CATCH BASIN REINFORCEMENT

20 4_7;. . FIPE SUPPORTS ACROSS TRENCHES -
2-0175 REMOVABLE PROTECTION BAR FOR CATCK BASINGS

£xist surf. over S.D.
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excoveorror? jL‘
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PESURFACING  REQUIREMENTS

EXISTING  SURFACE * |  REPLACEMENT @

VLZ7PMS over 9" base

2" A.C. over 8" base

- 3PMS. over 5" base

4 A.C. over 5" base

47°PMS. over 8" base

5"' A.C. over 8 base

| f{"/.ws over 7" base

5" A.C. over 7 bsse

- /2" Concrefe

/12" Concrete | .

- Fl

B conc. over /6" )sse

8''conc. over /6"bise

8" conc. over 5" base

8 "conc. over 5 Aise

2-D/77 PIPE BEDDING IN TRENCHES TYP/ICAL

2-0/8[ S57D. NON ROCKING MANHOLE FRAME & COVER

 2-D/B4  MANLKOLE NO. 2

2-D/88 TRANSITION STRUCTURE NO. 3

2-D/I9%  JUNCTION STRUCTURE NO. £

2-D213/&2 D 104D TABLES |
2-D/9L . JUNCTION. STRUCTURE NO. 3

2-D2724 CONNECTIONS TO CATCH BAS/NS

2-D227 FRAME £ GRATING FOR CATCH BAS/NS
2-D232  CATCL BAS/N OPEN/NGS

2-Q415  [OCAL DEPRESSION NO. 4

2-D 25 PROTECTION FOR MAIN UNE & HOUSE COMNECTION SEWERS
2-D264 ADJUSTABLE PROTECTION BAR STIRRUP
2-D393 CONCRETE COLLAR

20399 DESIGN OF SHORING FOR FXCAVATIONS
20400 CAIC. SHEET FOR SHORING OF EXCAVATION S

2°04/3 UNIFIED S0/L CLASS/FICATION SYSTEM |
20250 . REMODEL/ING OF SANIJARY SEWER LOUSE CONNECT/ONS
2D/70  CATCH BAS/IN ANO. 7

2-0/02 MANLHOLE AO /

LOS ANGELES COUNTY ROAD DERARTMENT
4300/ CURB & GUTTER . = .

M57-39R PARTIAL CONCRETE RLPLACEMENT FOR (ROS5 GUTTERS & SFANDRELS.

M57-45R SPLCIFICATIONS FOR REPAIRS OF CUTS N CONCRLTE PAVEMENT:

NO SCALEL

PAYLINES FOR trcavarion (£)

8" conc. over /2" base

8 "com. over /2"bose

4°FM.S over 8 conc.
over FO0"base

B'comc over /2 "bLIse

4'PM S over 8 come.
over A" bese

8" conc over /2 °"bHose

S$"AcC

* See genera/ plans for focation of | wirrous Fpes of

exss//n 9 .s'zxffavc'/}y .
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Introduction

1.1 Setting: Dominguez Channel and Dominguez Channel Estuary

Dominguez Channel is a channelized stormwater conveyance system beginning at 116th
Street in the city of Hawthorne and runs in a generally southerly direction, passing through
the cities of Gardena, Torrance, Carson, and Los Angeles and the unincorporated County of
Los Angeles before discharging into Consolidated Slip within the Port of Los Angeles
(POLA). Historically, the southern end of the Dominguez Channel consisted of marshes and
wetlands. This area was dredged in the early twentieth century to create the Los
Angeles/Long Beach Harbor. The channelization of this drainage system in the 1960s ended
ongoing flooding concerns and provided land for the construction of homes and businesses
(City of Los Angeles 2014). The Dominguez Watershed Management Area (WMA) is shown
in Figure 1. The Dominguez WMA includes the drainage area of the Dominguez Channel,
Machado Lake, and the Los Angeles/Long Beach Harbor watersheds. Approximately 93
percent of the land within the Dominguez WMA is developed with 41 percent industrial,
commercial, and transportation land uses and 40 percent residential development. The
eastern portion of the watershed near the Dominguez Channel has a high concentration of
industrial uses with very little vacant and open spaces present. Of the six Watershed
Management Areas within Los Angeles County, the Dominguez WMA has the highest ratio

of impervious land cover (Weston 2005).

The Dominguez Channel Watershed is divided into two sub-watersheds. The upper
watershed is the portion that drains to the concrete-lined, rectangular reach of the
Dominguez Channel (above Vermont Avenue). The lower watershed consists of the
drainage area tributary to the DCE. The lower watershed also includes the Torrance Lateral,
which is a significant tributary channel to the DCE. The combined drainage area is
approximately 72 square miles (or approximately 62 percent of the Dominguez WMA). The
remaining areas of the Dominguez WMA drain into Machado Lake, or directly into the Los
Angeles/Long Beach Harbor (MEC 2004). A brief description of the channel and adjacent
land use is provided in Dominguez Watershed Management Master Plan (MEC 2004).

Contaminated Sediment Management Plan March 2014
Dominguez Channel Estuary Page 2
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Introduction

The Dominguez Channel Watershed contains two Superfund sites: the Montrose Chemical
Corporation (Montrose) site and the Del Amo site. Montrose manufactured
Dichlorodiphenyltrichloroethane (DDT) on a 13-acre site in a light industrial/residential area
in the city of Torrance from 1947 to 1982. Contaminants of concern at the Montrose site are
DDT, chlorobenzene, and benzene hexachloride. DDT has been found in soils at the former
plant property and surrounding areas, in sediments and soils in the historical stormwater

pathway from the site (Kenwood Drain), and in the groundwater close to the former plant

property.

Shell Oil Company (Shell), Dow Chemical Company, and several other companies operated
the Del Amo Synthetic Rubber Manufacturing plant from 1955 to 1972 to produce synthetic
rubber for the United States military operations. In 1972 the plant was dismantled, and the
buildings were demolished (USEPA 1999). Contaminants of concern at the Del Amo site are
volatile organic compounds, including benzene and toluene, Polycyclic Aromatic

Hydrocarbons (PAHs), and semi-volatile organic compounds (Lyons and Birosik 2007).

1.2 Dominguez Channel Toxics TMDL
California’s 303(d) List of Water Quality Limited Segments (SWRCB 2006) includes three

areas of Dominguez Channel: lined portion above Vermont Avenue, unlined portion below
Vermont Avenue (also referred to as DCE), and Torrance Lateral (also referred to as Torrance
Carson Channel). The upper, freshwater portion consists of 6.7 miles of the channel located
above Vermont Avenue and is constructed of reinforced concrete with vertical sides. Below
Vermont Avenue, the channel changes to a trapezoidal compacted earth bottom channel

with riprap banks. The 8.3 miles from Vermont Avenue to Consolidated Slip is subjected to
tidal flows (WBMWD 2009) and is identified as the DCE on the 303(d) List.

On March 23, 2012, the Dominguez Channel Toxics TMDL became effective and was
promulgated to protect and restore fish tissue, water, and sediment quality in the Dominguez
Channel and Greater Los Angeles and Long Beach Harbor Waters by remediating
contaminated sediments and controlling the sediment loading and accumulation of

contaminated sediments in the Dominguez Channel Watershed.

Contaminated Sediment Management Plan March 2014
Dominguez Channel Estuary Page 4



Introduction

Total maximum daily loads (TMDLs) are established to attain and maintain applicable water
quality standards for impaired waterbodies. TMDLs provide pollutant limits that are
implemented through permits (Municipal Separate Storm Sewer System [MS4], other
National Pollutant Discharge Elimination System [NPDES] permits, etc.). This CSMP has
been developed in response to the Dominguez Channel Toxics TMDL, which addresses
localized sediment quality and regional fish tissue quality and is expected to achieve
attainment of fish tissue, water, and sediment quality through source reduction, source

control, management actions, and Monitored Natural Recovery (MNR).

1.2.1 TMDL Compliance
The Dominguez Channel Toxics TMDL set Waste Load Allocations (WLAs) in waterbodies

within the Dominguez Channel Watershed to limit sediment-bound pollutant loadings from
upstream and on-land sources. In addition, the Dominguez Channel Toxics TMDL set LAs in
waterbodies to limit concentrations in bedded sediments believed to impact marine benthos
(direct effects) and fish tissue (indirect effects). Mass-based limits for chemical constituents
are provided in Table 1 and Attachment A to Resolution No. R11-008, Amendment to the
Water Quality Control Plan — Los Angeles Region (Basin Plan Amendment; RWQCB and
USEPA 2011).

Table 1
Final, Mass-Based TMDLs and Allocations for Metals, PAHs, DDT, and PCBs

Total
Total Copper | Total Lead | Total Zinc | Total PAHs TDDT PCBs
Waterbody (kg/year) (kg/year) | (kg/year) | (kg/year) (g/year) | (g/year)
Dominguez Channel 84 115.4 370.5 9.94 3.9 7.9
Estuary
Notes:
g=gram
kg = kilogram
TDDT = total DDT
Contaminated Sediment Management Plan March 2014
Dominguez Channel Estuary Page 5



Introduction

Compliance with sediment allocations may be demonstrated via any one of three different

means:

1. Final sediment allocations, as presented in the Basin Plan Amendment (RWQCB and
USEPA 2011), are met.

2. The qualitative sediment condition ranking of “unimpacted” or “likely unimpacted”
by interpreting and integrating Multiple Lines of Evidence (MLOE) as defined in the
Sediment Quality Objective (SQO) Part 1 is met, except for chromium which is not
included in the SQO Part 1.

3. Sediment numeric targets are met in bedded sediments over a 3-year averaging

period.

The SQO program provides guidance for applying the Water Quality Control Plan for
Enclosed Bays and Estuaries: Sediment Quality Plan (SWRCB 2009). SQOs have been
developed for contaminants of concern in bays and estuaries in California based on an
approach that incorporates MLOE (Bay et al. 2009). These MLOE include sediment

chemistry, sediment toxicity, and benthic community condition.

Compliance with fish tissue targets may be demonstrated via any one of four different means:

1. Fish tissue targets are met in species resident to the Dominguez Channel Toxics
TMDL waterbodies.

2. Final sediment allocations, as presented in the Basin Plan Amendment (RWQCB and
USEPA 2011), are met.

3. Sediment numeric targets to protect fish tissue are met in bed sediment over a 3-year
averaging period.

4. Demonstrate that the sediment quality condition protective of fish tissue is achieved
per the Water Quality Control Plan for Enclosed Bays and Estuaries: Sediment
Quality Plan (SWRCB 2009), as amended to address contaminants in resident finfish
and wildlife.

Numeric targets, implementation schedules, and listed contaminants of concern may be

revised during the TMDL reopener, tentatively scheduled for spring 2018.

Contaminated Sediment Management Plan March 2014
Dominguez Channel Estuary Page 6
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APPENDIX E
HydroCalc Exported Values

LANGAN



Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Existing Subarea A
Area (ac) 19.3
Flow Path Length (ft) 1005.0
Flow Path Slope (vft/hft) 0.009
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.79
Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 2.5536
Undeveloped Runoff Coefficient (Cu) 0.8149
Developed Runoff Coefficient (Cd) 0.8821
Time of Concentration (min) 11.0
Clear Peak Flow Rate (cfs) 43.4755
Burned Peak Flow Rate (cfs) 45.3306
24-Hr Clear Runoff Volume (ac-ft) 7.451

24-Hr Clear Runoff Volume (cu-ft)

324563.7469

4‘,I)-|yclrc>gra;:>h (Carol Kimmelman Sports & Academic Center: Existing Subarea A)

40 |

35+

30 -

Flow (cfs)
—_ %] %]
w [a=] w

—
o
T

o
T

0 |
0 200 400 600

1000 1200 1400 1600
Time (minutes)

S/Existing Suk

Center




Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Existing Subarea B
Area (ac) 27.0
Flow Path Length (ft) 2355.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.7

Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 1.9751
Undeveloped Runoff Coefficient (Cu) 0.7534
Developed Runoff Coefficient (Cd) 0.856
Time of Concentration (min) 19.0
Clear Peak Flow Rate (cfs) 45.6501
Burned Peak Flow Rate (cfs) 47.998
24-Hr Clear Runoff Volume (ac-ft) 9.5495

24-Hr Clear Runoff Volume (cu-ft)

53-Iydrograph (Carol Kimmelman Sports & Academic Center: Existing Subarea B)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Existing Subarea C
Area (ac) 19.6
Flow Path Length (ft) 1719.0
Flow Path Slope (vft/hft) 0.013
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.74
Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 2.28
Undeveloped Runoff Coefficient (Cu) 0.7872
Developed Runoff Coefficient (Cd) 0.8707
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 38.9087
Burned Peak Flow Rate (cfs) 40.7198
24-Hr Clear Runoff Volume (ac-ft) 7.215

24-Hr Clear Runoff Volume (cu-ft)

314285.1803

ﬂ-lydrograph (Carol Kimmelman Sports & Academic Center: Existing Subarea C)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Existing Subarea D
Area (ac) 7.4
Flow Path Length (ft) 952.0
Flow Path Slope (vft/hft) 0.009
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.8

Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 2.6706
Undeveloped Runoff Coefficient (Cu) 0.8239
Developed Runoff Coefficient (Cd) 0.8848
Time of Concentration (min) 10.0
Clear Peak Flow Rate (cfs) 17.4856
Burned Peak Flow Rate (cfs) 18.218
24-Hr Clear Runoff Volume (ac-ft) 2.8834

24-Hr Clear Runoff Volume (cu-ft)

125601.3164

1é—lycirograp:)h (Carol Kimmelman Sports & Academic Center: Existing Subarea D)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Existing Subarea E
Area (ac) 14.7
Flow Path Length (ft) 1222.0
Flow Path Slope (vft/hft) 0.018
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.63
Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 2.5536
Undeveloped Runoff Coefficient (Cu) 0.8149
Developed Runoff Coefficient (Cd) 0.8685
Time of Concentration (min) 11.0
Clear Peak Flow Rate (cfs) 32.6023
Burned Peak Flow Rate (cfs) 34.1785
24-Hr Clear Runoff Volume (ac-ft) 4.834

24-Hr Clear Runoff Volume (cu-ft)

210568.5153

3giydrograph (Carol Kimmelman Sports & Academic Center: Existing Subarea E)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Proposed Subarea A
Area (ac) 3.9

Flow Path Length (ft) 360.0

Flow Path Slope (vft/hft) 0.022

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.72

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8959
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 12.9242
Burned Peak Flow Rate (cfs) 13.4324
24-Hr Clear Runoff Volume (ac-ft) 1.4085
24-Hr Clear Runoff Volume (cu-ft) 61352.3751

Hydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea A)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Proposed Subarea B
Area (ac) 3.6

Flow Path Length (ft) 345.0

Flow Path Slope (vft/hft) 0.02

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.9

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8985
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 11.9654
Burned Peak Flow Rate (cfs) 12.4225
24-Hr Clear Runoff Volume (ac-ft) 1.5316
24-Hr Clear Runoff Volume (cu-ft) 66715.4437

Hydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea B)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo
Version: HydroCalc 1.0.3

Input Parameters

Project Name Carol Kimmelman Sports & Academi¢
Subarea ID Proposed Subarea C
Area (ac) 1.8

Flow Path Length (ft) 323.0

Flow Path Slope (vft/hft) 0.008

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.81

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False

Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8972
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 5.9738
Burned Peak Flow Rate (cfs) 6.2054
24-Hr Clear Runoff Volume (ac-ft) 0.7079
24-Hr Clear Runoff Volume (cu-ft) 30837.1013

I-éydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea C)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Proposed Subarea D
Area (ac) 18.8
Flow Path Length (ft) 585.0
Flow Path Slope (vft/hft) 0.009
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.86
Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 2.9659
Undeveloped Runoff Coefficient (Cu) 0.8468
Developed Runoff Coefficient (Cd) 0.8925
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 49.7676
Burned Peak Flow Rate (cfs) 51.7273
24-Hr Clear Runoff Volume (ac-ft) 7.7291

24-Hr Clear Runoff Volume (cu-ft)

336681.0483

gaydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea D)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo
Version: HydroCalc 1.0.3

Input Parameters

Project Name Carol Kimmelman Sports & Academi¢
Subarea ID Proposed Subarea E
Area (ac) 2.1

Flow Path Length (ft) 360.0

Flow Path Slope (vft/hft) 0.011

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.59

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False

Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8939
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 6.9443
Burned Peak Flow Rate (cfs) 7.2229
24-Hr Clear Runoff Volume (ac-ft) 0.6609
24-Hr Clear Runoff Volume (cu-ft) 28788.1819

I-7|ydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea E)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo
Version: HydroCalc 1.0.3

Input Parameters

Project Name Carol Kimmelman Sports & Academi¢
Subarea ID Proposed Subarea F
Area (ac) 1.4

Flow Path Length (ft) 318.0

Flow Path Slope (vft/hft) 0.015

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.67

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False

Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8951
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 4.6356
Burned Peak Flow Rate (cfs) 4.8193
24-Hr Clear Runoff Volume (ac-ft) 0.4806
24-Hr Clear Runoff Volume (cu-ft) 20934.7725

I-,‘l)ydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea F)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo
Version: HydroCalc 1.0.3

Input Parameters

Project Name Carol Kimmelman Sports & Academi¢
Subarea ID Proposed Subarea G
Area (ac) 1.7

Flow Path Length (ft) 291.0

Flow Path Slope (vft/hft) 0.04

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.82

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False

Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8973
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 5.6429
Burned Peak Flow Rate (cfs) 5.8613
24-Hr Clear Runoff Volume (ac-ft) 0.6747
24-Hr Clear Runoff Volume (cu-ft) 29388.4386

I-éydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea G)

Flow (cfs)
[#5]

[} | | |
0 200 400 600 800 1000 1200 1400 1600
Time (minutes)

s/Proposed Si

Center




Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Proposed Subarea H
Area (ac) 294
Flow Path Length (ft) 2023.0
Flow Path Slope (vft/hft) 0.003
50-yr Rainfall Depth (in) 6.2
Percent Impervious 0.83
Soil Type 16
Design Storm Frequency 50-yr
Fire Factor coastal
LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2
Peak Intensity (in/hr) 1.8844
Undeveloped Runoff Coefficient (Cu) 0.7389
Developed Runoff Coefficient (Cd) 0.8726
Time of Concentration (min) 21.0
Clear Peak Flow Rate (cfs) 48.3437
Burned Peak Flow Rate (cfs) 50.4838
24-Hr Clear Runoff Volume (ac-ft) 11.7666

24-Hr Clear Runoff Volume (cu-ft)

512553.2867

gaydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea H)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Proposed Subarea |
Area (ac) 3.5

Flow Path Length (ft) 320.0

Flow Path Slope (vft/hft) 0.026

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.95

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8993
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 11.6426
Burned Peak Flow Rate (cfs) 12.0838
24-Hr Clear Runoff Volume (ac-ft) 1.5515
24-Hr Clear Runoff Volume (cu-ft) 67585.1295

1I2-|yclrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea 1)

10

Flow (cfs)

0 |
0 200 400 600

1000 1200 1400 1600
Time (minutes)

s/Proposed Si

Center




Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Proposed Subarea J
Area (ac) 3.1

Flow Path Length (ft) 613.0

Flow Path Slope (vft/hft) 0.007

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.67

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 2.9659
Undeveloped Runoff Coefficient (Cu) 0.8468
Developed Runoff Coefficient (Cd) 0.8824
Time of Concentration (min) 8.0

Clear Peak Flow Rate (cfs) 8.1134
Burned Peak Flow Rate (cfs) 8.4669
24-Hr Clear Runoff Volume (ac-ft) 1.064
24-Hr Clear Runoff Volume (cu-ft) 46347.2993

Iaydrograph (Carol Kimmelman Sports & Academic Center: Proposed Subarea J)
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Undist.+Basin Subarea Z.1
Area (ac) 3.6

Flow Path Length (ft) 232.0

Flow Path Slope (vft/hft) 0.037

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.76

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8965
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 11.9379
Burned Peak Flow Rate (cfs) 12.4043
24-Hr Clear Runoff Volume (ac-ft) 1.3515
24-Hr Clear Runoff Volume (cu-ft) 58873.5132

Hygliograph (Carol Kimmelman Sports & Academic Center: Undist.+Basin Subarea Z.1
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo
Version: HydroCalc 1.0.3

Input Parameters

Project Name Carol Kimmelman Sports & Academi¢
Subarea ID Undist.+Basin Subarea Z.2
Area (ac) 1.2

Flow Path Length (ft) 1838.0

Flow Path Slope (vft/hft) 0.004

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.51

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False

Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 1.9751
Undeveloped Runoff Coefficient (Cu) 0.7534
Developed Runoff Coefficient (Cd) 0.8282
Time of Concentration (min) 19.0

Clear Peak Flow Rate (cfs) 1.9629
Burned Peak Flow Rate (cfs) 2.0874
24-Hr Clear Runoff Volume (ac-ft) 0.3427
24-Hr Clear Runoff Volume (cu-ft) 14929.8142

H%ograph (Carol Kimmelman Sports & Academic Center: Undist.+Basin Subarea Z.2
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Undist.+Basin Subarea Z.3
Area (ac) 2.1

Flow Path Length (ft) 295.0

Flow Path Slope (vft/hft) 0.027

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.48

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.6991
Undeveloped Runoff Coefficient (Cu) 0.8852
Developed Runoff Coefficient (Cd) 0.8923
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 6.9316
Burned Peak Flow Rate (cfs) 7.2146
24-Hr Clear Runoff Volume (ac-ft) 0.5784
24-Hr Clear Runoff Volume (cu-ft) 25193.9637

Hyd;ograph (Carol Kimmelman Sports & Academic Center: Undist.+Basin Subarea Z.3
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Undist.+Basin Subarea Z.4
Area (ac) 4.3

Flow Path Length (ft) 497.0

Flow Path Slope (vft/hft) 0.012

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.81

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 3.3953
Undeveloped Runoff Coefficient (Cu) 0.8697
Developed Runoff Coefficient (Cd) 0.8942
Time of Concentration (min) 6.0

Clear Peak Flow Rate (cfs) 13.0557
Burned Peak Flow Rate (cfs) 13.5714
24-Hr Clear Runoff Volume (ac-ft) 1.6911
24-Hr Clear Runoff Volume (cu-ft) 73664.0683

Hygll[ograph (Carol Kimmelman Sports & Academic Center: Undist.+Basin Subarea Z.4
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Peak Flow Hydrologic Analysis

File location: //langan.com/data/IRV/data4/700060401/Project Data/_Discipline/Site Civil/Reports/Hydrology/Calculations/HydroCalc Expo

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Carol Kimmelman Sports & Academi¢

Subarea ID Undist.+Basin Subarea Z.5
Area (ac) 7.4

Flow Path Length (ft) 1304.0

Flow Path Slope (vft/hft) 0.017

50-yr Rainfall Depth (in) 6.2

Percent Impervious 0.58

Soil Type 16

Design Storm Frequency 50-yr

Fire Factor coastal

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.2

Peak Intensity (in/hr) 2.4513
Undeveloped Runoff Coefficient (Cu) 0.8055
Developed Runoff Coefficient (Cd) 0.8603

Time of Concentration (min) 12.0

Clear Peak Flow Rate (cfs) 15.606
Burned Peak Flow Rate (cfs) 16.4097
24-Hr Clear Runoff Volume (ac-ft) 2.3008
24-Hr Clear Runoff Volume (cu-ft) 100224.4776

Hyglgograph (Carol Kimmelman Sports & Academic Center: Undist.+Basin Subarea Z.5
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