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3.10

HYDROLOGY AND WATER QUALITY

Project development would alter the onsite drainage pattern through excavation, grading,
and development of the undeveloped California and Africa hillsides, installation of the
proposed stormwater collection system, and increases in development and impervious
surfaces. These activities could result in sediment transport into nearby storm drain inlets
– particularly during storm events or during onsite watering. Additionally, construction
activities have the potential to contribute to polluted stormwater runoff due to the delivery,
handling, and storage of construction materials and wastes, as well as potential existing
onsite soil contamination. With implementation of standard engineering practices and
mitigation to control runoff and erosion, the proposed Project would not cause significant
impacts to water quality. Additionally, the proposed Vision Plan includes Project
sustainable stormwater collection and low impact development features that would result
in beneficial long-term impacts to water quality at the Project site.
This section describes existing hydrology and water quality conditions of the Los Angeles Zoo
and Botanical Gardens (Zoo) and nearby waterways, including the Los Angeles River, and
analyzes the potential impacts of the proposed Los Angeles Zoo Vision Plan (Project) on
stormwater runoff, drainage, flood risk, groundwater, and water quality. Several water
resource areas are addressed in other sections of this Environmental Impact Report (EIR).
Geologic groundwater basins are addressed in Section 3.7, Geology and Soils. Groundwater
contamination is addressed in Section 3.9, Hazards and Hazardous Materials. Water supply
and demand projections are addressed in Section 3.16, Utilities.

3.10.1

Environmental Setting

Regulatory Setting
Several federal, state, and local laws and regulations have been enacted to regulate hydrology
and water quality as necessary to manage pollutant discharges into the surrounding
environment. Regulations that are directly relevant to the proposed Project are summarized
below.
Federal Regulations
Clean Water Act

The Clean Water Act (CWA) was designed to restore and maintain the chemical, physical, and
biological integrity of the Nation’s waters. The CWA was created in 1972, and then amended
in 1977, and again in 1987. The CWA authorizes federal, state, and local entities to
cooperatively create comprehensive programs for eliminating or reducing the pollution of
state waters and tributaries. Key provisions of the CWA address water quality standards and
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the establishment of the National Pollutant Discharge Elimination System (NPDES) program
for controlling the discharge of stormwater.
•

Section 303(d)(1) and Total Maximum Daily Loads (TMDLs): Section
303(d)(1) of the CWA requires each state to identify the waters within its boundaries
that do not meet water quality standards. Water bodies that do not meet water quality
standards are considered impaired and are placed on the state’s “CWA Section 303(d)
List.” For each listed water body, the state is required to establish a TMDL for each of
the pollutants impairing the water quality standards in that water body. A TMDL is a
tool for implementing water quality standards and is the maximum amount of an
impairing substance or stressor (e.g., pollutant) that a water body can receive while
still safely meeting water quality standards. The Los Angeles River is listed as an
impaired water body on the CWA Section 303(d) List (see Table 3.10-1).

•

National Pollutant Discharge Elimination System (NPDES): Section 402 of
the CWA prohibits certain discharges of stormwater containing pollutants except in
compliance with a NPDES permit. In 1972 when the NPDES program was first
established, most efforts to improve water quality focused on regulating pollutant
discharges from known end-of-pipe point sources. However, the 1987 amendments to
the CWA extended the NPDES program to encompass non-point source pollution
found in stormwater and dry weather runoff. In 1987, the NPDES program began to
regulate non-point source runoff to municipal separate storm sewer systems (MS4)
and discharges associated with specific categories of industrial activity, such as heavy
manufacturing, hazardous waste treatment, and landfills (40 CFR 122.26(b)(14)(i)(xi)). Since that time, non-point source regulations under the NPDES program have
been significantly revised and expanded. The NPDES program regulates stormwater
discharges from three potential sources: MS4, construction activities, and industrial
activities. To prevent harmful pollutants from being washed or dumped into an MS4,
operators must obtain a NPDES permit and develop a stormwater management
program. Implementing programs intended to meet TMDLs defined under the NPDES
program are managed at the state and regional levels, as discussed below.

Table 3.10-1. Summary of Los Angeles River Segment 3 Section 303(d) Listed Pollutants
and TMDLs
Pollutant
Ammonia
Copper
Indicator Bacteria
Nutrients (Algae)
Toxicity
Trash

Potential Source
Point Source
Nonpoint source
Source Unknown
Source Unknown
Point Source
Nonpoint source
Source Unknown
Nonpoint source
Surface Runoff
Urban Runoff/Storm
Sewers

First Year Listed

TMDL Requirement
Status

1996

5B

2006
2014

5B
5B

1996

5B

2014

5A

1996

5B

Note: TMDL requirement status definitions for listed pollutants are: A= TMDL still required, B= being addressed by
U.S. EPA approved TMDL.
Source: SWRCB 2018.
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National Flood Insurance Act and Flood Disaster Protection Act

The National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973 were
enacted to reduce the need for flood protection structures and limit disaster relief costs by
restricting development in floodplains (FEMA 2020). The Federal Emergency Management
Agency (FEMA) administers programs associated with these acts. One of FEMA’s duties is to
administer the National Floodplain Insurance Program (NFIP) and develop standards for
fluvial and coastal floodplain delineation. The NFIP is a federal program that enables
property owners in participating communities to purchase insurance to protect against flood
losses in exchange for state and community floodplain management regulations that reduce
future flood damages.
State Policies and Regulations
The California Environmental Protection Agency (CalEPA) is charged with developing,
implementing, and enforcing the state's environmental protection laws. The State Water
Resources Control Board (SWRCB) and nine Regional Water Quality Control Boards
(RWQCBs) – including the Los Angeles RWQCB – operate under the regulatory authority of
the U.S. Environmental Protection Agency (U.S. EPA). The SWRCB, a branch of the CalEPA,
and the nine RWQCBs have the responsibility of granting NPDES permits for certain point
source discharges. California issues NPDES permits to selected point-source dischargers and
issues either waste discharge requirements or conditioned water quality certification for other
discharges. The City of Los Angeles (City) and the Project site are located within Region 4 –
Los Angeles RWQCB.
1969 Porter-Cologne Water Quality Control Act

The Porter-Cologne Act grants ultimate authority to the SWRCB over state water rights and
water quality policy and authorizes the nine RWQCBs to oversee water quality on a day-today basis at the regional and local level. The Porter-Cologne Act is the basic water quality
control law for California and works in coordination with the CWA. The Porter-Cologne Act
states that a RWQCB may include water discharge prohibitions applicable to conditions,
areas, or types of waste within its regional plan. Section 13170 of the California Water Code
also authorizes the SWRCB to adopt water quality control plans on its own initiative.
NPDES Construction General Permit

The SWRCB regulates stormwater runoff from construction activities under Order No. 2009009-DWQ, as amended by 2010-0014-DWQ and 2012-0006-DWQ. Construction activities
subject to the NPDES Construction General Permit include sites that disturb at least one acre,
and small construction sites less than one acre but part of a larger common plan of at least
one acre. The Order requires that, prior to beginning any construction activities, the permit
applicant must obtain coverage under the General Construction Permit by preparing and
submitting a Notice of Intent (NOI) and an adequate Stormwater Pollution Prevention Plan
(SWPPP). The SWPPP has two major objectives: 1) to help identify the sources of sediment
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and other pollutants that affect the quality of stormwater discharges; and 2) to describe and
ensure the implementation of best management practices (BMPs) to reduce or eliminate
sediment and other pollutants in stormwater and non-stormwater discharges. Required
elements of a SWPPP include: 1) site description addressing the elements and characteristics
specific to the site; 2) descriptions of BMPs for erosion and sediment controls; 3) BMPs for
construction waste handling and disposal; 4) implementation of approved local plans; 5)
proposed post-construction controls, including a description of local post-construction
erosion and sediment control requirements; and 6) non-stormwater management.
Additionally, 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 CWA
Section 303(d) List for sediment.
All construction activities related to the proposed Project are subject to the requirements in
the Construction General Permit. The current permit, as amended, establishes the following.
•

Technology-based Numeric Action Levels (NALs): The Construction General
Permit includes NALs for pH and turbidity. NALs are essentially numeric benchmark
values for certain parameters that, if exceeded in effluent sampling, trigger the
discharger to take actions. Exceedance of an NAL does not itself constitute a violation
of the Construction General Permit; however, if the discharger fails to take the
corrective action required by the Construction General Permit, that may constitute a
violation.

•

Technology-based Numeric Effluent Limitations (NELs): The Construction
General Permit contains NELs for pH during any construction phase where there is a
high risk of pH discharge and turbidity for all discharges.

•

Risk-based Permitting Approach: The Construction General Permit establishes a
four-level risk calculation. Those dischargers that are determined to be Risk Level 4
are not covered by the Construction General Permit, and thereby are required to
submit a Report of Waste Discharge (ROWD) to the appropriate RWQCB and seek
coverage under an individual or other applicable general permit.

•

Minimum Requirements Specified: The Construction General Permit specifies
more minimum BMPs and requirements that were previously only required as
elements of the SWPPP or were suggested by guidance.

•

Project Site Soil Characteristics Monitoring and Reporting: The
Construction General Permit requires all dischargers to monitor and report soil
characteristics. The primary purpose of this requirement is to provide better risk
determination and eventually better program evaluation.

•

Effluent Monitoring and Reporting: The Construction General Permit requires
effluent monitoring and reporting for pH and turbidity in stormwater discharges. The
purpose of this monitoring is to be used to determine compliance with the NELs and
evaluate whether NALs included in this Construction General Permit are exceeded.

•

Receiving Water Monitoring and Reporting: The Construction General Permit
requires some Risk Level 2 and Risk Level 3 dischargers to monitor receiving waters.
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•

New Development and Redevelopment Stormwater Performance
Standards: The Construction General Permit specifies runoff reduction
requirements for all sites not covered by a Phase I or Phase II MS4 NPDES Permit, to
avoid, minimize and/or mitigate post-construction stormwater runoff impacts.

•

Rain Event Action Plan: The Construction General Permit requires sites to develop
and implement a Rain Event Action Plan (REAP) that must be designed to protect all
exposed portions of the site within 48 hours prior to any likely storm event.

•

Site Photograph Self-Monitoring and Reporting: The Construction General
Permit requires all projects to provide photographs of their sites at least once quarterly
if there are storm events causing a discharge during that quarter. The purpose of this
requirement is to help RWQCB staff prioritize their compliance evaluation measures
(e.g., inspections). In addition, this reporting makes compliance-related information
more readily available to the public.

•

Annual Reporting: The Construction General Permit requires all projects that are
enrolled for more than one continuous 3-month period to submit information and
annually certify that their site complies these requirements. The primary purpose of
this requirement is to provide information needed for overall program evaluation and
public information.

•

Certification/Training Requirements for Key Project Personnel: The
Construction General Permit requires that key personnel (e.g., SWPPP preparers,
inspectors, etc.) have specific training or certifications to ensure their level of
knowledge and skills are adequate to ensure their ability to design and evaluate project
specifications that will comply with all applicable requirements.

Water Quality Control Plan for Ocean Waters of California (Ocean Plan)

Section 13000 of Division 7 of the California Water Code includes water quality objectives for
the protection of oceanic water quality. The Ocean Plan sets forth limits or levels of water
quality characteristics for ocean waters of the state to ensure the reasonable protection of
beneficial uses and the prevention of nuisance. Pursuant to California Water Code Section
13263(a), the requirements of the NPDES program implement the Ocean Plan.
Sustainable Groundwater Management Act

On September 16, 2014, Governor Jerry Brown signed into law a three-bill legislative package,
composed of Assembly Bill (AB) 1739 (Dickinson), Senate Bill (SB) 1168 (Pavley), and SB 1319
(Pavley), collectively known as the Sustainable Groundwater Management Act (SGMA). The
SGMA requires local governments and water agencies of high and medium priority basins to
halt overdraft and bring groundwater basins into balanced levels of pumping and recharge.
Under the SGMA, these basins should reach sustainability within 20 years of implementing
the required sustainability plans. For critically over-drafted basins, that will be 2040. For the
remaining high and medium priority basins, 2042 is the deadline.
SGMA empowers local agencies to form groundwater sustainability agencies (GSAs) to
manage basins sustainably and requires those GSAs to adopt groundwater sustainability
plans (GSPs) for crucial groundwater basins in California. According to the SGMA, GSAs have
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until January 21, 2022 to develop their GSPs. The Project site is partially located within the
San Fernando Valley Groundwater Basin, which is designated as a Very Low Priority
groundwater basin. As such, SGMA does not require preparation of a GSP for the basin.
California Code of Regulations, Title 22, Division 4, and Chapter 3

Criteria and guidelines for the production and use of recycled water were established by the
SWRCB in the California Code of Regulations, Title 22, Division 4, and Chapter 3 (Title 22),
updated June 14, 2014. Title 22, also known as the Uniform Statewide Recycling Criteria,
establishes required wastewater treatment levels and recycled water quality levels dependent
upon the end use of the recycled water. Title 22 additionally establishes recycled water
reliability criteria to protect public health. Title 22 specifies recycled water use restrictions
based on the potential degree of public exposure to the water and the distance of drinking
water wells and edible crops from the area of intended use. Recycled water use applicability
also depends on the different levels of treatment. A higher quality water will have a wider
variety of applicable uses than a lower quality water. At a minimum, secondary treatment of
wastewater is required for recycled water use. In the City, however, all recycled water used is
treated, at a minimum, to tertiary levels with additional disinfection. Title 22 allows for other
treatment methods, subject to SWRCB approval. The reliability of the treatment process and
the quality of the product water must meet Title 22 requirements specified for each allowable
treatment level.
Sites where recycled water is used must meet regulatory requirements. Title 22 stipulates use
area requirements to protect public health. Use area regulations include requirements
addressing recycled water application methods, and requirements addressing runoff near
domestic water supply wells, drinking fountains, and residential areas. Other requirements
include posting signs notifying the public where recycled water is being used, utilization of
quick couplers instead of hose bibs, and the prohibition against connecting recycled water
systems with potable water systems. Dual-plumbed recycled water systems in buildings are
also addressed. These systems must meet additional reporting and testing requirements.
Regional Policies and Regulations
Water Quality Control Plan for the Los Angeles Region (Basin Plan)

The Basin Plan establishes beneficial uses for surface and groundwater in the region and sets
forth the regulatory water quality standards set by the Los Angeles RWQCB that urban runoff
must protect those designated beneficial uses. Where multiple designated beneficial uses
exist, water quality standards must protect the most sensitive use. In cases where the Basin
Plan does not contain a water quality objective for a pollutant, other criteria are used to
establish a standard. Other criteria may be applied from SWRCB documents (e.g., the Inland
Surface Waters Plan and the Pollutant Policy Document) or from water quality criteria
developed under CWA Section 304(a). Permits issued to control pollution (i.e., water quality
standards) while taking into consideration beneficial uses to be protected. The Basin Plan
3.10-6

Final EIR

3.10 Hydrology and Water Quality
works to preserve and enhance water quality and protect the beneficial uses of the Los Angeles
River (e.g., freshwater habitat, groundwater recharge, industrial service supply and industrial
process, and municipal and domestic supply).
Municipal Separate Storm Sewer System (MS4) NPDES Permit

The CWA established the NPDES program to regulate the discharge of pollutants from point
sources to waters of the U.S. However, pollution from non-point sources (i.e., urban runoff)
was largely unabated. In response to the 1987 Amendments to the CWA, the U.S. EPA
developed the NPDES Storm Water Permitting Program in 1990, which established a
framework for regulating municipal and industrial discharges of urban runoff. U.S. EPA
required NPDES permit coverage for discharges from MS4 with populations of 100,000 or
more. Operators of MS4s regulated under the NPDES Storm Water Permitting Program are
required to obtain permit coverage for municipal discharges of stormwater and nonstormwater to waters of the U.S.
Under SWRCB enforcement, the Los Angeles RWQCB implements the NPDES Storm Water
Permitting Program in Los Angeles County. Except for those discharges originating from the
City of Long Beach MS4, stormwater and non-stormwater discharges from the County of Los
Angeles MS4 are regulated under NPDES permit No. CAS004001 (Final Order No. R4-20120175), which went into effect in December 2012. The Los Angeles County MS4 NPDES Permit
covers 86 permittees, which include the City. The provisions of this MS4 NPDES Permit are
intended to develop, achieve, and implement a timely, comprehensive, cost-effective
stormwater pollution control program to reduce the discharge of pollutants in stormwater to
the MS4 from the permitted areas in the County of Los Angeles to the waters of the state.
Pursuant to CWA, the MS4 NPDES Permit includes effluent limitations and other provisions
to implement the TMDLs for the water bodies that have been classified as impaired on the
state’s CWA Section 303(d) List. The MS4 NPDES Permit prohibits non-stormwater
discharges, except for natural flows, uncontaminated groundwater infiltration, and certain
exemptions including landscape irrigation, non-commercial car washing, non-emergency
fire-fighting activities, and natural dewatering, provided that conditionally exempt nonstormwater discharges avoid potential sources of pollutants in the flow path to prevent the
introduction of pollutants to the MS4 and receiving water.
In 2018, the Los Angeles RWQCB approved the removal of fecal coliform from the monitoring
requirements contained in Attachment E of the MS4 NPDES Permit for consistency with
Resolution No. R10-005, which removed the water quality objective for fecal coliform in
freshwater designated for water contact recreation and limited water contact recreation.
The MS4 Permit sets forth the requirements for all permittees, which are discussed below.
•

Construction. For all construction sites, less than one acre that disturb soil,
permittees must require the implementation of an effective combination of erosion
and sediment control BMPs to prevent erosion and sediment loss, and the discharge
of construction wastes. For all construction sites one acre or more that disturb soil,
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permittees must require the preparation or submission an Erosion and Sediment
Control Plan (ECSP) prior to the disturbance of land. The Project site is approximately
133 acres, so the proposed Project is subject to erosion and sediment BMPs. The ESCP
must contain appropriate site-specific construction site BMPs for controlling erosion
during excavation and grading activities. ESCPs must include the elements of a
SWPPP and must address methods to minimize footprint of disturbed area, methods
to protect native vegetation and trees, sediment/erosion control, non-stormwater
controls (e.g., vehicle washing, soil watering, dewatering), materials management
(e.g., delivery and storage), spill prevention and control, and waste management (e.g.,
concrete washout/waste management, sanitary waste management, etc.). SWPPPs
prepared in accordance with the requirements of the Construction General Permit can
be accepted as ESCPs.
•

Operation. The NPDES MS4 Permit requires that permittees, including the City,
implement operational stormwater runoff controls for new development and
redevelopment projects. Under the NPDES MS4 Permit, these projects must be
designed to minimize the footprint of the impervious area and to use low-impact
development (LID) strategies to disconnect the runoff from impervious area. Projects
must be designed to retain onsite the stormwater runoff resulting from either the 0.75inch per 24-hour storm or the 85th percentile storm as defined in the Los Angeles
County 85th percentile, 24-hour storm isohyetal map, whichever is greater.
Stormwater runoff may be retained onsite by methods designed to intercept rainwater
via infiltration, bioretention, and harvest and use. Examples of LID strategies that may
be employed to meet the stormwater retention requirements include rain gardens,
bioswales, pervious pavement, green roofs, and rainwater harvesting for use in
landscape irrigation.

Standard Urban Stormwater Mitigation Plan (SUSMP)

The NPDES MS4 Permit defines the minimum required BMPs that must be adopted by the
permittee municipalities and included by developers within plans for facility operations. To
obtain coverage under this permit, a developer must obtain approval of a project-specific
SUSMP from the appropriate permittee municipality.
A SUSMP addresses the discharge of pollutants within stormwater generated following new
construction or redevelopment. Under recent regulations adopted by the Los Angles RWQCB,
projects are required to implement a SUSMP during the operational life of a project to ensure
that stormwater quantity and quality is addressed by incorporating BMPs into project design.
This plan defines water quality design standards to ensure that stormwater runoff is managed
for water quality concerns and to ensure that pollutants carried by stormwater are confined
and not delivered to receiving waters. Applicants are required to abide by source control and
treatment control BMPs from the list approved by the Los Angles RWQCB and included in
the SUSMP. These measures include infiltration of stormwater as well as filtering runoff
before it leaves a site. This can be accomplished through various means, including the use of
infiltration pits, flow-through planter boxes, hydrodynamic separators, and catch basin
filters.
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In combination, these treatment control BMPs must be sufficiently designed and constructed
to treat or filter the first 0.75 inch of stormwater runoff from a 24-hour storm event, and postdevelopment peak runoff rates and volumes cannot exceed peak runoff rates and volumes of
pre-development conditions. Permittees are required to adopt the requirements set forth
herein in their own SUSMP. Additional BMPs may be required by ordinance or code adopted
by the permittee and applied in a general way to all projects or on a case by case basis.
Groundwater Basins Master Plan

In 2016, the Water Replenishment District of Southern California (WRD), in coordination
with other basin stakeholders, developed the Groundwater Basins Master Plan (GBMP) to
provide a single reference document for parties operating within and maintaining the West
Coast and Central groundwater basins. This plan is intended to help guide the stakeholders
develop and assess initial concepts for additional recharge and pumping from these basins to
utilize the basins fully and reduce dependence on imported water. This GBMP complements
the efforts of WRD’s Water Independence Now program by identifying projects and programs
to enhance basin replenishment, increase the reliability of groundwater resources, improve
and protect groundwater quality, and ensure that the groundwater supplies are suitable for
beneficial uses.
This GBMP identifies opportunities to develop supplemental replenishment water supplies
to further utilize the West Coast and Central Basins. The key objective for creating additional
replenishment water supply is to significantly reduce imported water use by providing for
increased pumping from these basins. This GBMP focuses on developing concepts to generate
additional water supply of as much as 103,250 acre-feet per year (AFY) above the current
Central Basin Allowed Pumping Allocation (APA), or a total annual pumping quantity of
320,617 AFY. Note that the current pumping is below the adjudicated limit (i.e., water rights)
in the West Coast Basin and allowable limits (i.e., APA) in the Central Basin.
Enhanced Watershed Management Plans

On November 8, 2012, the Regional Board adopted the current municipal stormwater permit
(NPDES Permit No. CAS004001, Order No. R4-2012-0175). This Permit contains the most
extensive provisions to date with 32 incorporated TMDLs, of which 22 affect the City, expanded
programs for Minimum Control Measures (MCMs), development and implementation of
watershed management plans, and expanded monitoring provisions. This 2012 Stormwater
NPDES Permit provides for the development of Enhanced Watershed Management Programs
(EWMPs) by the MS4 permittees to implement the requirements of the Permit on a watershed
scale through customized strategies, control measures, and Best Management Practices. These
EWMPs will also address the compliance requirements of the 22 TMDLs that currently are
effective, as well other elements of the City’s Stormwater Program. As the largest agency within
its own watersheds, the City coordinates the development of four EWMPs, engages the
technical services of a consultant, and coordinates the planning activities with other
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municipalities in the watersheds, the County, and stakeholder organizations. The EWMPs are
due to the RWQCB as final documents by April 2016.
Integrated Regional Water Management Plan

Proposition 50, approved by California voters
in 2002, set aside $380 million for Integrated
Regional Water Management Plan (IRWMP)
related grants. Integrated planning involves
local agencies and interest groups working
together to coordinate planning activities
across jurisdictional boundaries. In this
regional approach, individual agencies’ efforts
are combined to leverage resources and meet
multiple water resource needs at the same
time. The result is a multi-objective approach
that multiplies the benefits of any individual
agency’s single project.

IRWMP includes five Sub-Regions that span from
Ventura County to Orange County, including
portions of both counties, and from the Pacific Ocean
coastline to the San Gabriel Mountains --- an area of
over 2,200 square miles. The Region represents
approximately nine million people.

The Greater Los Angeles County Region comprises five sub-regions (Upper Los Angeles River,
North Santa Monica Bay, South Bay, Upper San Gabriel River and Rio Hondo River and
Lower San Gabriel and Los Angeles River), has developed the 2014 IRWMP for the region
that describes regional objectives and priorities, water management strategies,
implementation, impacts and benefits, data management, financing, stakeholder
involvement, relationship to local planning, and state and federal coordination. Stakeholders
in a large portion of Los Angeles County joined together to develop the IRWM Plan for Greater
Los Angeles County (GLAC). The IRWMP addresses the future water needs in terms of
reliability of the water supply, improvement to water quality (including implementing
TMDLs), increases in habitat and open space (additionally serving as areas for recharge of
stormwater), and replacement of water-related infrastructure as needed. Parts of two
subregions of the GLAC fall within the Los Angeles River watershed. The Project site lies
within the Upper Los Angeles River Sub-Region.
County of Los Angeles Hydrology Manual

Drainage and flood control within the CPAs are regulated by the Los Angeles Department of
Public Works and the Los Angeles County Department of Public Works (LACDPW). The
County has jurisdiction over regional drainage facilities. The LACDPW’s Hydrology Manual
requires that a storm drain system be designed for a 25-year storm event, and that the
combined capacity of a storm drain and street flow system accommodate flow from a 50-year
storm event. Areas with sump conditions are required to have a storm drain conveyance
system capable of conveying flow from a 50-year storm event. The County also limits the
allowable discharge into existing storm drain facilities based on the MS4 Permit and is
enforced on all new developments that discharge directly into the County’s storm drain
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system. Any proposed drainage improvements of County owned storm drain facilities such as
catch basins and storm drain lines requires the approval/review from the LACFCD
department.
Waste Discharge Requirements for Discharges of Groundwater from Construction and Project
Dewatering to Surface Waters in Coastal Watersheds of Los Angeles

Discharges of treated or untreated groundwater generated from permanent or temporary
dewatering operations or other applicable wastewater discharges not specifically covered in
other general or individual NPDES permits are currently regulated under a regional general
permit, General Waste Discharge Requirements for Discharges of Groundwater from
Construction and Project Dewatering to Surface Waters in Coastal Watersheds of Los Angeles
and Ventura Counties (Order No. R4-2013-0095, NPDES No. CAG994004).
Construction dewatering wastes (except stormwater) are regulated as low-threat discharges
to surface waters. An NOI and report of waste discharge must be submitted to the Los Angeles
RWQCB to comply with this general permit. Based on the depth to groundwater, it is not
anticipated that the proposed Project would require groundwater dewatering during
construction or be subject to the requirements of this general permit. If groundwater is
encountered during construction, it would be covered under the NPDES Construction
General Permit.
Local Regulations
One Water LA

The One Water LA Plan is a holistic and collaborative approach to all water resources and
crosses departmental and inter-agency boundaries to manage water more efficiently and in a
cost effective and sustainable manner (City of Los Angeles 2018). The One Water LA Plan
addresses the Zoo, including recent stormwater upgrades such as the Green Parking Lot
Stormwater Infiltration project, and opportunities for future improvements such as onsite
capture and use stormwater and City-provided recycled water for irrigation and animal
exhibits.
Los Angeles Specific Plan for the Management of Flood Hazards

The City has an ordinance governing permit review and mitigation procedures for issuance of
development permits in areas prone to flooding, mudflow, or coastal inundation. The City’s
Specific Plan for the Management of Flood Hazards (Specific Plan) was originally established
by Ordinance No. 154,405 and amended most recently in July 1998 by Ordinance No. 172,081.
The Ordinance No. 172,081 designates the City Engineer as the Flood Hazard Mitigation
Coordinator for the City. The “Flood Hazard Management Specific Plan” (also referred to as
the City of LA Floodplain Management Program) also specifies the responsibilities of City
agencies that process the permits to ensure consistency with applicable FEMA requirements
for NFIP coverage. Mitigation measures include relocation of structures within a property,
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increased base elevation, additional structural reinforcement, anchoring, and installation of
protective barriers. A permit can be denied if mitigation is deemed insufficient to protect
human life.
2009 Water Quality Compliance Master Plan for Urban Runoff

In 2009, the City adopted the Water Quality Compliance Master Plan for Urban Runoff
(WQCMP). This document is a 20-year strategy for clean stormwater and urban runoff in the
City and to meet all water quality regulations for the City’s rivers, lakes, and coastal waters.
The Master Plan provides an overview of the existing status of urban runoff management in
the City, including a description of watersheds in the City, urban runoff pollutant sources,
regulatory requirements for water quality, existing watershed management, and plans for
compliance with regulatory requirements. In addition, the Master Plan plans of urban runoff
management in the City and discusses three initiatives: Water Quality Management Initiative,
Citywide Collaboration Initiative, and Outreach Initiative. Lastly, the Plan contains a financial
outlook that evaluates current and future revenues, provides an estimate of the costs needed
for implementing the strategies proposed, and presents opportunities for funding.
Los Angeles Municipal Code

Section 17.05(M) of the Los Angeles Municipal Code (LAMC) prescribes performance
standards for storm drain systems. Storm drains must be designed in conformance with
standards approved by the City Engineer. Storm drain facilities that intercept and convey all
runoff to a suitable point of disposal are required when runoff exceeds the limiting depth of
street flow as determined by the City Engineer. Storm drains must be of sufficient capacity in
all cases to prevent flooding of building sites from a storm of a 50-year frequency.
LAMC Chapter 64.72 lists the City’s requirements for stormwater and urban runoff pollution
control. Provisions include prohibitions of illicit discharges, illicit connections, and spills,
dumping and disposals to the MS4; pollutant control requirements from sites of industrial
activities; and requirements for construction activity stormwater measures. The Los Angeles
Municipal Code also promulgates requirements for stormwater BMPs, which include the
following:
•

For parking lots with more than 25 spaces, BMPs must be implemented to reduce the
discharge of pollutants to the MEP.

•

For other premises exposed to stormwater, BMPs, if they exist, or other steps shall be
used to reduce the discharge of pollutants to the MEP. This includes the removal and
lawful disposal from all parts of the premises exposed to stormwater of any solid waste
or any other substance, which if discharged to the MS4, would be a pollutant.

Los Angeles Stormwater and Urban Runoff Pollution Control Ordinance

The Stormwater and Urban Runoff Pollution Control Ordinance (LAMC Article 4.4) contains
requirements for construction activities and facility operations of development and
redevelopment projects to comply with the requirements of the SUSMP, integrate low impact
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development practices and standards for stormwater pollution mitigation, and maximize
open, green and pervious space on all developments and redevelopments consistent with the
City's landscape ordinance and other related requirements in the Development BMPs
Handbook. Provisions include prohibitions of illicit discharges, illicit connections, and spills,
dumping and disposals to the MS4; pollutant control requirements from sites of industrial
activities; and requirements for construction activity stormwater measures. The Ordinance
also promulgates requirements for stormwater BMPs, which include the following:
•

For parking lots with more than 25 spaces, BMPs must be implemented to reduce the
discharge of pollutants to the MEP.

•

For other premises exposed to stormwater, BMPs, if they exist, or other steps shall be
used to reduce the discharge of pollutants to the MEP. This includes the removal and
lawful disposal from all parts of the premises exposed to stormwater of any solid waste
or any other substance, which if discharged to the MS4, would be a pollutant. The
primary purpose of zoning is to segregate uses that are thought to be incompatible; in
practice, zoning is used as a permitting system to prevent new development from
harming existing residents or businesses and to preserve the "character" of a
community. With respect to hydrology hazards, the City implements zoning
ordinances to ensure safe construction practices.

Any proposed drainage improvements within the street right of way or any other property
owned by, to be owned by, or under the control of the City requires the approval of a B-permit
(LAMC Section 62.105). Under the B-permit process, storm drain installation plans are
subject to review and approval by the City Department of Public Works, Bureau of
Engineering (BOE). Additionally, any connections to the City’s storm drain system from a
property line to a catch basin or a storm drainpipe requires a storm drain permit from the
BOE.
City of Los Angeles Low Impact Development Ordinance

The Low Impact Development (LID) Ordinance was approved on October 7, 2011. The intent
of the ordinance is to expand the applicability of the existing SUSMP requirements. It
provides stormwater and rainwater LID strategies for all projects that require building
permits to maintain or restore the natural hydrologic character of a development site, reduce
off-site runoff, improve water quality, and provide groundwater recharge.
Los Angeles River Revitalization Master Plan

In 2002, under the leadership of Councilmember Ed Reyes, the Los Angeles City Council
established the new Ad Hoc Committee on the Los Angeles River. The committee serves as a
clearinghouse for river projects, encouraging community involvement in the ongoing river
improvements, and helping coordinate river projects within the City. The committee
spearheaded efforts to launch the Revitalization Master Plan. In 2007, the City Council
adopted the Los Angeles River Revitalization Master Plan, establishing a blueprint for future
revitalization of the River. The Master Plan guides the City's policy and project
implementation along the Los Angeles River and in its watershed (see Surface Water Quality
Los Angeles Zoo Vision Plan
City of Los Angeles
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for further information on the current efforts to restore and revitalize the Los Angeles River).
The plan is aimed at enhancing existing communities by creating a safe environment with
more open space, parks, trails, recreation, environmental restoration, riverfront living and
commerce, new jobs, neighborhood identity, economic development, tourism, and civic
pride. The Master Plan’s 10 guiding principles include:
1. Encourage Community participation and Consensus: Diverse communities,
neighborhoods, residents, businesses, community groups, young, elderly, and a broad
range of governmental agencies are all stakeholders and must be involved to ensure
successful projects. River projects should be shaped through consensus pro.
2. Enhance Connections, and Linkages: River projects should not be done in
isolation but should connect well with nearby communities. Planning for river projects
should not consider merely the river channel itself, but communities in a wider
corridor. Planning and projects should include open and natural space,
transportation, housing, jobs, business, community development, art, and other
amenities.
3. Increase access: Residents who visit and enjoy river amenities will care about the
long-term health of the river. River projects should be welcoming to the public. Public
access should be enhanced through environmentally sensitive design and planning.
4. Foster Economic Development: A revitalized river corridor is a local and regional
destination; and as such can contribute to the economic vitality of the city and the
region. River projects should encourage and enhance appropriate sustainable
economic development, adding value to underutilized areas and communities.
5. Support Multiple Purposes: Our river serves many purposes, including flood
protection, recreation, open space, habitat, groundwater recharge, water quality, and
more. River projects should enhance multiple beneficial uses and integrate multiple
objectives.
6. Improve Coordination between Departments and Jurisdictions: Multiobjective projects require effective coordination. Diverse City departments should
communicate and coordinate with each other, the public, and other jurisdictions.
7. Restore Nature: The Los Angeles River is a unique regional ecological resource. Its
revitalization should enhance and restore the river’s nature and should acknowledge
the interconnectedness of the watershed from the mountains to the sea. Where
feasible, habitat, floodwater detention, groundwater recharge, water quality, and other
natural processes should be enhanced.
8. Maintain and Enhance Flood Protection: River revitalization must maintain, or
preferably enhance, current levels of flood protection. Projects should emphasize
natural and non-structural methods for flood management where feasible, including
minimizing new structures in flood prone areas.
9. Foster Sustainability Practices: River projects should foster sustainability goals,
including stormwater management, groundwater recharge, water conservation, clean
air, and efficient land use.
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10. Safety: All government agencies shall work to inform the public on the importance,
beauty, and power of the Los Angeles River and how to safely enjoy the area.
Proposition O

Proposition O authorized the City to fund projects (up to $500 million) designed to prevent
and remove pollutants from our regional waterways and ocean, consequently protecting
public safety while meeting Federal Clean Water Act regulations. Los Angeles voters
overwhelmingly passed the measure in 2004.
Proposition O funds projects are represented in one or more of the following categories:
•
•
•
•

Water-quality protection of rivers, lakes, beaches, bays, and the ocean
Water conservation, drinking water and source protection
Flood water reduction, river and neighborhood parks that prevent polluted runoff and
improve water quality
Stormwater capture, cleanup, and re-use

An Administrative Oversight Committee and Citizens Oversight Advisory Committee
administer the projects funded by Proposition O (City of Los Angeles Bureau of Sanitation
2020).
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Existing Setting
Regional Hydrology
Watersheds and Drainage

The Project site lies with in Los Angeles RWQCB (Region 4), encompassing the coastal
drainages between Rincon Point (on the coast of western Ventura County) and the eastern
Los Angeles County. The RWQCB divides these watersheds into hydrologic units (drainage
areas). The Los Angeles-San Gabriel Hydrologic Unit covers most of Los Angeles County and
small areas of southeastern Ventura County. This hydrologic unit or drainage area totaling
1,608 square miles is highly urbanized and much of the area is covered with semi-permeable
or non-permeable material (i.e., paved). Most surface waters within the City are managed in
concrete-lined channels and underground storm drain systems. This is characteristic of
highly urbanized communities such as the City and surrounding communities. Surface
waters flow to the storm drain system, which includes some low-flow diversions that direct
water to treatment plants and ultimately discharges to the Pacific Ocean from multiple
outfalls. These outfalls can have significant discharge rates during large rainfall events

The Project site lies within the jurisdiction the Los Angeles RWQCB, which include watersheds from Ventura
River in the west to San Gabriel River in the east, including the Los Angeles River and Santa Monica
Bay/Ballona Cree watersheds. Source: Los Angeles RWQCB 2020
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because much of the City’s land
area is covered with impervious
surfaces and the existing
regional stormwater collection
system does not facilitate
extensive stormwater retention.
These surface waters also
recharge large reserves of
groundwater that exist in
alluvial aquifers underlying the
San Fernando and San Gabriel
Valleys and the Los Angeles
Coastal Plain. Lakes and
groundwater recharge areas
within the system capture
stormwater
and
provide
storage, particularly during
drought and dry seasons. The
Los Angeles River watershed
includes several lakes and
reservoirs such as Peck Road
Park,
Belvedere
Park,
Hollenbeck Park, Lincoln Park,
and Echo Park Lakes, as well as The Project site lies within the Los Angeles River Watershed.
Lake Calabasas. These lakes are Topographical conditions within the Los Angeles River Watershed
cause Project site runoff to ultimately flow to the Pacific Ocean near
heavily used for recreational Long Beach. Source: Los Angeles RWQCB 2020
purposes. Dams and reservoirs
within the watershed were designed for flood control and groundwater recharge.
The City covers approximately 301,440 acres and encompasses primarily four watersheds:
Los Angeles River (Hydrologic Unit Code [HUC] 18070105); Santa Monica Bay/Ballona
Creek (HUC 18070104), Dominguez Channel LA/Long Beach Harbors (HUC 18070104);
and San Gabriel River (HUC 18070106). The Los Angeles River, San Gabriel River, and
Ballona Creek, which are the major drainage systems in Los Angeles County, drain the coastal
watersheds of the Transverse Ranges. The northern portion of the City is surrounded by
mountains on three sides and extends west and south to the Pacific Ocean, creating the
regional drainage patterns in the Project vicinity. The southwest portion of Griffith Park is
located within the Santa Monica Bay/Ballona Creek watershed. The northern and eastern
portions of Griffith Park are located within the Los Angeles River watershed (California
SWRCB 2018).
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The Project site lies with the Los Angeles River watershed, which covers approximately
533,760 acres. Approximately 207,360 acres (40 percent) of the watershed is open space or
forested and the remainder is highly developed and urban (California SWRCB 2018). The 55mile-long Los Angeles River, a water of the U.S., originates in the San Fernando Valley and
flows through the central portion of the City past the Project site immediately to the east,
and to San Pedro Bay near Long Beach. The City has jurisdiction over approximately 41
percent of the Los Angeles River watershed. Other cities that share jurisdiction over the
watershed include Burbank, Glendale, Downey, Compton, and Long Beach. Predominant
land uses within the watershed include residential (36 percent); open space and agriculture
(44 percent); and commercial, industrial, and transportation (20 percent) (LADWP 2020).
Approximately 207,360 acres of the watershed are covered by forest or open space land
including the area near the headwaters which originate in the Santa Monica, Santa Susana,
and San Gabriel Mountains. The rest of the watershed is highly developed (California
SWRCB 2018).

As development encroached upon the Los Angeles River’s floodplain in the 19th and 20th centuries, eventual
flooding destroyed homes and property, resulting in channelization of the river (left). Portions of the Los
Angeles River remain natural, including the Sepulveda Flood Control Basin. Source: City of Los Angeles 2020.

In response to a series of major flood events in 1914, 1934, and 1938, the U.S. Army Corps
of Engineers (USACE) channelized the river with concrete beginning in the 1930s – 1940s
(City of Los Angeles 2020). By the 1950s, most of the river was lined with concrete, though
some unchannelized portions remain. In the San Fernando Valley, for example, there is a
section of the river with a soft bottom at the Sepulveda Flood Control Basin. The basin is a
2,150-acre open space upstream of the Sepulveda Dam designed to collect flood waters
during major storms. Because the area is periodically inundated, it remains in a seminatural condition and supports a variety of low intensity uses such as recreation and
provides habitat.
At the eastern end of the San Fernando Valley, the river bends through a gap between the
Hollywood Hills and the Verdugo Hills and flows in proximity to Griffith and Elysian Parks,
in an area known as the Glendale Narrows. Since the water table was too high to allow laying
of concrete, the river in this area has a rocky, unlined bottom with concrete-lined or riprap
riverbanks. This stretch of the river is fed by natural springs and supports stands of willows,
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sycamores, and cottonwoods. The many trails and paths along the river in this area are
heavily used by the public for hiking, horseback riding, and bird watching.
South of the Glendale
Narrows, the topography
flattens, allowing the Los
Angeles River floodplain to
broaden cross a wide
expanse as it flows south
through downtown Los
Angeles.
The
main
tributaries to the Los
Angeles River in this stretch
are the Arroyo Seco (which
drains areas of Pasadena and
portions of the Angeles
National Forest in the San The Los Angeles River delineates the eastern boundary of Griffith Park
with Glendale and Burbank, running along the I-5/SR 134 travel
Gabriel Mountains), the Rio corridor. Source: Los Angeles Times; Tim Berger, Photographer.
Hondo, and Compton Creek.
The river continues south, on the east side of the City’s border through the communities of
Maywood, East Compton, and Cota until it drains into the Pacific Ocean near the Port of Long
Beach. The Los Angeles River tidal prism/estuary begins in Long Beach at Willow Street and
runs approximately three miles before joining with Queensway Bay located between the Port
of Long Beach and the city of Long Beach. The channel has a soft bottom in this reach with
concrete-lined banks for flood protection (California SWRCB 2018). The river is hydraulically
connected to the San Gabriel River watershed by the Rio Hondo through the Whittier
Narrows Reservoir. Flows from the San Gabriel River and Rio Hondo merge at this reservoir
during larger flood events, thus flows from the San Gabriel River watershed may impact the
Los Angeles River (California SWRCB 2018).
Rainfall

Precipitation in the San Fernando Valley ranges from 15 to 23 inches per year and averages
about 17 inches (California Department of Water Resources [DWR] 2004). Annual average
precipitation for the City, excluding mountain areas, is 15 inches but has ranged between 4
and 40 inches since record keeping began in 1880. Mountain areas experience higher
rainfall levels than the valley bottoms during the same storm event. The annual rainfall
between 2013 and 2019 ranges from 5.34 inches to 18.92 inches and has an average annual
rainfall for those seven years of 10.12 inches (Los Angeles Almanac 2019). The City
experienced drought between the years 2012 and 2016, which included the driest 4-year
statewide precipitation on record (i.e., 2012 to 2015) and the smallest Sierra-Cascades
snowpack on record (i.e., 2015, with 5 percent of average) (DWR 2020). Drought years were
extraordinarily hot. For instance, 2014, 2015, and 2016 were California’s first, second, and
Los Angeles Zoo Vision Plan
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third warmest year based on statewide average temperatures, respectively (DWR 2020).
Water year 2017 illustrated the variability in California’s annual precipitation, ending the
state’s 5-year drought and coming in second for statewide runoff, behind 1983 as the State’s
wettest year on record (DWR 2017).
Seasonal rainfall within the region also varies greatly. The winter months and early spring
typical have the highest rainfall, as is typical for mountainous coastal areas. January and
February are typically the months with skewed annual averages higher than the other
months; however, precipitation occurs regularly between the end of November and early April
(Los Angeles Almanac 2019).
Stormwater Drainage and Infrastructure

Urban stormwater runoff occurs following precipitation events, with the volume of runoff
flowing into the drainage system depending on the intensity and duration of the rain event.
Much of the stormwater within the Los Angeles River watershed is managed through an
extensive network of underground storm drains, along with a surface network of drainage
ditches, most of which are concrete lined. A majority of this stormwater drains into the Los
Angeles River and its tributaries.
The City’s storm drain system is mapped by the City’s BOE GIS Mapping Division. In the
Project vicinity, stormwater is
either conveyed directly from
municipal storm drains into the Los
Angeles River or collected and
conveyed via the City’s North
Outfall Sewer to the Los Angeles –
Glendale Water Reclamation Plant
(LAGWRP).
The LAGWRP is a tertiary
wastewater treatment plant that
treats municipal wastewater from
domestic,
commercial,
and The LAGWRP is a tertiary wastewater treatment plant that
industrial sources and currently treats municipal wastewater from domestic, commercial, and
industrial sources including from the cities of Los Angeles,
receives wastewater from the cities Glendale, Burbank, and La Canada-Flintridge and from the Zoo
of Los Angeles, Glendale, Burbank, and Autry Museum of the American West. Source: Los Angeles
and La Canada-Flintridge and from Bureau of Sanitation 2018.
the Zoo and Autry Museum of the
American West. The LAGWRP is designed to treat 20 million gallons per day (mgd). The
treatment at the LAGWRP consists of barscreen removal of large solids, primary
sedimentation, activated sludge biological treatment with nitrification and denitrification,
secondary sedimentation with coagulation, dual media and deep bed sand filtration,
chlorination, and dechlorination. There are no facilities provided for solids processing at the
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treatment plant. Sewage solids separated from the wastewater are returned to the trunk sewer
for conveyance to the North Outfall Sewer, where treatment and disposal occur under
Hyperion Wastewater Treatment Plant's NPDES permit. The LAGWRP discharges the treated
wastewater to the Los Angeles River at a point located approximately 1,400 feet downstream
of Colorado Boulevard, upstream of the river estuary (see Section 3.16, Utilities).
Dry Weather (Non-Stormwater) Runoff

Dry weather runoff generally occurs from excess irrigation, accidental spills, construction
sites (e.g., vehicle washing, soil watering and dewatering during excavation), pool draining,
car washing, pavement washing, etc. Additionally, industrial (e.g., treatment plant)
discharges are dry-weather runoff that feed into receiving waters. As of April 2018, there are
176 non-stormwater permits within the Los Angeles River watershed. The average dryweather flow near the mouth of the Los Angeles River in Long Beach is 153 cubic feet per
second (cfs) (LADWP 2020).
Groundwater

The San Fernando Valley Groundwater Basin (SFVGB) is located in the Upper Los Angeles
River Area and is the largest of four basins within the Upper Los Angeles River watershed.
The SFVGB encompasses an area of 144,640 acres, including the water-bearing sediments
beneath the San Fernando Valley, Tujunga Valley, Browns Canyon, and the alluvial areas
surrounding the Verdugo Mountains near La Crescenta and Eagle Rock. The SFVGB is
bounded on the north and northwest by the Santa Susana Mountains, on the north and
northeast by the San Gabriel Mountains, on the east by the San Rafael Hills, on the south by
the Santa Monica Mountains and Chalk Hills, and on the west by the Simi Hills.
The SFVGB was adjudicated in 1979 (the San Fernando Basin “Judgment”), and the safe yield
was defined as 90,680 AFY. Approximately 99 percent of the SFVGB is adjudicated (DWR
2019). The Judgment upheld the pueblo water rights of the City to all native water (water
derived from precipitation). The total extraction rights of the City are 96,838 AFY, with the
difference allotted to the cities of Glendale, Burbank, and Los Angeles for water imported to
the basin from these cities for storage.
The Los Angeles Department of Water and Power (LADWP) has access to several sources of
local groundwater, which comprise approximately 12 percent of LADWP’s water supplies. The
City primarily produces local groundwater from the SFVGB and the Sylmar Basin within the
Upper Los Angeles River Area (ULARA) watershed. LADWP sources approximately 87,000
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AFY (80 percent of all local groundwater
pumped by LADWP) of its potable water
supply from the SFVGB (see Section 3.16,
Utilities, for further discussion of LADWP’s
water supply).

Groundwater recharge (i.e. deep
drainage or deep percolation) is a hydrologic
process where water moves downward
through the soil from surface water to
groundwater. Recharge occurs both
naturally through the water cycle and
through artificial (i.e., anthropogenic)
groundwater recharge where rainwater
and/or reclaimed water is routed to the
subsurface and percolates through the soil.

Basin Prioritization is a technical process
that utilizes the best available data and
information to classify California’s 515
groundwater basins into one of four
categories high-, medium-, low-, or very lowpriority. The technical process is based on
population overlying the basin or subbasin,
the rate of current and projected growth of the population, the number of public supply wells
that draw from the basin/subbasin, the total number of wells that draw from the
basin/subbasin, the irrigated acreage overlying the basin/subbasin, and other factors
pursuant to California Water Code Section 10933(b). SGMA requires medium- and highpriority basins to establish GSAs, develop GSPs, and manage groundwater for long-term
sustainability (California SWRCB 2020a). The SFVGB is listed as “Very Low” priority in the
Sustainable Groundwater Management Act 2019 Basin Prioritization (DWR 2019).
There are 115 reliable production wells within the SFVGB. Currently, there are five existing
spreading grounds used to recharge the SFVGB. These include the Pacoima, Handsen,
Branford, Tujunga, and Headworks Spreading Grounds (LADWP 2018).
Tsunami and Seiche Risk

A tsunami is a series of waves or surges most commonly caused by an earthquake beneath the
sea floor. Tsunami risk within the City is limited to the coastal regions, particularly the Port
of Los Angeles. There is no potential for tsunamis within the inland areas of the City
(California Department of Conservation 2015).
Seiches are oscillations generated in enclosed bodies of water, which can be caused by ground
shaking. A seiche wave has the potential to overflow the sides of a water-containing basin to
inundate adjacent or downstream areas. Therefore, areas within the City that are susceptible
to seiches include areas near large, enclosed bodies of water, such as Silver Lake, the
Hollywood Reservoir, and Stone Canyon Reservoir.
Regional Water Quality
Surface Water Quality

Both storm water and dry weather runoff contains greatly varying types of material that can
affect surface water quality. Land use strongly influences the types and concentrations of
materials found in runoff. As land uses intensify and more impervious surfaces (e.g., roads,
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buildings, or pavement) are created, groundwater recharge is reduced, and the volume, rate,
and quality of water are degraded. Polluted runoff can have harmful effects on drinking water,
recreational water, and wildlife.
Surface water pollutants originate from two types of sources: Point and Non-Point:
•

“Point Sources” refer to discrete discharges of surface water pollutants from specific
generators into receiving waters, including pipes or fabricated ditches, and are subject
to permitting requirements to control potential contamination in accordance with the
NPDES permit program (refer to Section 3.10.1, Regulatory Setting).

•

“Non-Point Sources” refer typically to urban (storm water and non-storm water)
runoff conveyed to receiving waters from surface sheet flows over an area from nonspecific generators. Rainwater and urban runoff washes, scours, and intercepts
pollutants from the air and ground, including solid waste, leaked motor oil, or heavy
metals or chemicals deposited on vegetation. Development increases the
imperviousness of the ground and, if not mitigated, increases the volume of runoff.
Urban runoff includes all water draining from streets, parking lots, driveways, lawns,
etc. and flowing through the municipal storm drain system that conveys urban runoff
or storm water from individual parcels and public rights-of-way to subterranean storm
drains, treatment facilities, and ultimately to the Los Angeles River and Pacific Ocean.

Los Angeles River watershed impairments include pollutants such as trash, metals, bacteria,
nutrients, pesticides, and polychlorinated biphenyls (PCBs). These pollutants are often
associated with urbanized, densely populated areas and areas with a high percentage of
impervious surface, such as the Los Angeles River watershed. The overall watershed is
approximately one-third impervious surface, with higher rates within the City limits. Large
areas of impervious surface result in more runoff because water cannot infiltrate to
groundwater, and the lack of ponds and wetlands results in less retention time within the
watershed (SWRCB 2018). This also results in reduced water quality due to little or no natural
treatment of the water.
Under the Basin Plan, urban runoff must meet guidelines set by the Los Angeles RWQCB to
retain the beneficial use of the receiving water bodies. When beneficial uses are impaired by
a pollutant that chronically exceeds its water quality objective, the RWQCB places the water
body and pollutant on the CWA Section 303(d) list of water quality impairments. The
RWQCBs must then begin developing a TMDL program that provides a programmatic
response to the impairment for the water body to meet the water quality objectives. Beneficial
uses of the Upper Los Angeles River include cold freshwater habitat; groundwater recharge;
industrial service supply and industrial process; municipal and domestic supply; rare,
threatened, or endangered species; noncontact water recreation (i.e., recreational activities
involving proximity to water, but not normally involving contact with or ingestion of water);
spawning, reproduction, and/or early development; warm freshwater habitat; wetland
habitat; and wildlife habitat (Los Angeles RWQCB 2014; 2017).
Segments of the Los Angeles River and its tributaries are on the CWA section 303(d) list for
impaired waterbodies for copper, cadmium, lead, zinc, aluminum, and selenium (California
Los Angeles Zoo Vision Plan
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Water Board 2017). The Zoo is located in proximity to Segment 3 of the Los Angeles River,
which is listed on the CWA Section 303(d) list for 6 pollutant categories based on the 2016
California Integrated Report (see Table 3.10-1). This reach of the Los Angeles River extends
7.9 miles from its crossing with Figueroa Street near the northwest corner of Griffith Park to
the river’s crossing with Riverside Drive near the southeast corner of Griffith Park.
Other waterbodies within the watershed that are listed on the CWA section 303(d) list are
included in Table 3.10-2.
Polluted stormwater runoff is commonly transported through MS4s, and then discharged,
untreated, into local water bodies. An MS4 is a conveyance or system of conveyances that is
owned by a state, city, town, village, or other public entity that discharges to waters of the
U.S., designed or used to collect or convey stormwater (e.g., storm drains, pipes, ditches), not
a combined sewer, and not part of a sewage treatment plant, or publicly owned treatment
works (POTW) (i.e., sewage treatment plants typically owned by a government agency). As
described under Regulatory Setting, the municipal discharges of stormwater and nonstormwater by the Los Angeles County MS4 NPDES permittees, which include the City, are
subject to waste discharge requirements under NPDES permit No. CAS004001 (Final Order
No. R4-2012-0175), which went into effect in December 2012.
The Upper Los Angeles River Watershed Management Group consists of the City (as the
coordinating agency for the EWMP and Coordinated Integrated Monitoring Program
development), the County of Los Angeles, Los Angeles County Flood Control District, and the
Cities of Alhambra, Burbank, Calabasas, Glendale, Hidden Hills, La Canada Flintridge,
Montebello, Monterey Park, Pasadena, Rosemead, San Gabriel, South El Monte, South
Pasadena, San Marino, and Temple City. The Draft Upper Los Angeles River EWMP,
published in June 2015, promotes green infrastructure and institutional best management
practices (BMPs) such as low-impact development (LID) and green streets. LID includes
distributed structural practices that capture, infiltrate, and/or treat runoff at the parcel-scale
(normally less than 10 acres). Common LID practices include bioretention, permeable
pavement, and other infiltration BMPs that prevent runoff from leaving a parcel. Green
streets are typically implemented as linear bioretention/biofiltration practices installed
parallel to roadways. Systems receive runoff from the gutter via curb cuts or curb extensions14
(sometimes called bump outs) and infiltrate it through native or engineered soil media (Upper
Los Angeles River Watershed Management Group 2015).
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Table 3.10-2. Summary Impaired Waters within the Los Angeles River Watershed
Waterbody Segment
Aliso Canyon Wash
Arroyo Seco Reach 1 (Los Angeles River to
West Holly Ave.)
Arroyo Seco Reach 2 (Figueroa St. to
Riverside Dr.)
Bell Creek
Burbank Western Channel
Compton Creek
Dry Canyon Creek

Pollutant
Copper, Fecal Coliform, Total Selenium
Coliform, Bacteria, Trash
Coliform Bacteria, Trash

Coliform Bacteria
Cyanide, Trash, Copper
Coliform Bacteria, Trash, Copper, Lead, pH
Fecal Coliform, Selenium
Algae, Ammonia, Copper, Eutrophic, Lead, Odor, PCBs
Echo Park Lake
(tissue), pH, Trash
Ammonia, DDT (tissue), Eutrophic, Odor, Organic
Lake Calabasas
Enrichment/Low Dissolved Oxygen, pH
Legg Lake
Ammonia, Copper, Lead, Odor, pH, Trash
Ammonia, Eutrophic, Lead, Odor, Organic
Lincoln Park Lake
Enrichment/Low Dissolved Oxygen, Trash
Chlordane (sediment), DDT (sediment), Lead (sediment),
Los Angeles River Estuary (Queensway Bay) PCBs (sediment), Sediment Toxicity, Trash, Zinc
(sediment)
Coliform Bacteria, Cyanide, Diazinon, Trash, Ammonia,
Los Angeles River Reach 1 (Estuary to
Dissolved Copper, Lead, Nutrients (Algae), pH, Dissolved
Carson St.)
Zinc
Los Angeles River Reach 2 (Carson St. to
Coliform Bacteria, Oil, Trash, Ammonia, Lead, Nutrients
Figueroa St.)
(Algae)
Los Angeles River Reach 4 (Sepulveda Dr. to Coliform Bacteria, Trash, Ammonia, Lead, Nutrients
Sepulveda Dam)
(Algae)
Los Angeles River Reach 5 (within
Oil, Trash, Ammonia, Nutrients (Algae)
Sepulveda Basin)
Los Angeles River Reach 6 (Above
1,1-DCE/Vinylidene chloride, Coliform Bacteria,
Sepulveda Flood Control Basin)
Tetrachloroethylene/PCE, Trichloroethylene/TCE
McCoy Canyon Creek
Fecal Coliform, Nitrate, Nitrogen, Total Selenium
Monrovia Canyon Creek Peck Road Park
Lead
Lake
Chlordane (tissue), DDT (tissue), Lead, Odor, Organic
Peck Road Park Lake
Enrichment/Low Dissolved Oxygen, Trash
Rio Hondo Reach 1 (Confluence Los Angeles
Coliform Bacteria, Trash, Copper, Lead, pH, Zinc
River to Santa Ana Freeway)
Rio Hondo Reach 2 (At Spreading Grounds) Coliform Bacteria
Tujunga Wash (Los Angeles River to
Coliform Bacteria, Trash, Ammonia, Copper
Hansen Dam)
Verdugo Wash Reach 1 (Los Angeles to
Coliform Bacteria, Trash
Verdugo Rd.)
Verdugo Wash Reach 2 (Above Verdugo
Coliform Bacteria, Trash
Rd.)
Note: DDT = dichlorodiphenyltrichloroethane, DCE = dichloroethanes, PCE = perchloroethylene, TCE =
trichloroethylene.
Source: California SWRCB 2020.
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Material handling and storage, equipment maintenance and cleaning, and other activities at
industrial facilities are often exposed to the weather. Runoff from rainfall or snowmelt that
comes in contact with these activities can pick up pollutants, and transport them directly to a
nearby river, lake, or coastal water or indirectly via a storm sewer and degrade water quality.
Federal regulations (40 CFR 122.26(b)(14)(i)-(xi)) require stormwater discharges associated
with specific categories of industrial activity, such as heavy manufacturing, hazardous waste
treatment, and landfills, to be covered under NPDES permits (refer to Regulatory Setting).
One of the categories—construction sites that disturb five acres or more—is generally
permitted separately because of the significant differences between those activities and the
others. There are currently 1,319 dischargers in the Los Angeles River watershed enrolled
under the SWRCB general industrial stormwater permit, many of which occur in the City
(particularly within the community of Sun Valley). Wholesale trade-durable goods, fabricated
metal products, trucking & warehousing, and chemicals & allied products are a large
component of the businesses with industrial stormwater permits. The Los Angeles River
watershed has the largest number of industrial stormwater dischargers in the region, with
about twice as much as the adjacent San Gabriel River watershed. Additionally, the SWRCB
currently maintains 376 construction stormwater permits within the Los Angeles River
watershed (California Water Board 2018).
The City implements projects to
rehabilitate the Los Angeles River
and its beneficial uses, to achieve
the vision established in the Los
Angeles River Revitalization
Master Plan. The revitalization is
a joint effort between the City,
County of Los Angeles, and the
USACE. The Arts, Parks, Health,
Aging and River Committee
currently guides the City's
revitalization efforts, and the The Los Angeles River Revitalization Master Plan is a 20-year
blueprint for development and management of the Los Angeles River
City’s River Project Office within for implementation by the City.
the BOE is taking a lead role in
the implementation process. The process is being coordinated with the County of Los Angeles
through the development of a Memorandum of Understanding (MOU). The MOU addresses
each agencies’ respective responsibilities for maintenance, liability, security, and project
implementation. Further, any changes to the physical configuration of the river’s concrete
channel involves approval and potential funding support by the Federal government.
To implement the Los Angeles River Revitalization Master Plan, the City Council adopted the
Los Angeles River Ecosystem Restoration Feasibility Study in June 2016. The project involves
restoring 11 miles of the Los Angeles River from approximately Griffith Park to downtown Los
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Angeles, while maintaining existing levels of flood risk management. Restoration measures
considered include creation and reestablishment of historic riparian strand and freshwater
marsh habitat to support increased populations of wildlife and enhance habitat connectivity
within the study area, as well as to provide opportunities for connectivity to ecological zones,
such as the Santa Monica Mountains, Verdugo Hills, Elysian Hills, and San Gabriel
Mountains. Restoration includes the reintroduction of ecological and physical processes, such
as a more natural hydrologic and hydraulic regime that reconnects the river to historic
floodplains and tributaries, reduced flow velocities, increased infiltration, improved natural
sediment processes, and improved water quality. The project also includes opportunities for
passive recreation that is compatible with the restored environment.
The Taylor Yard G2 River Park Project is another BOE project proposed to implement the Los
Angeles River Revitalization Master Plan. The Taylor Yard G2 River Park Project would
develop the approximately 42-acre Taylor Yard G2 parcel of the former Union Pacific
Railroad Company rail yard. The 42-acre parcel is adjacent to the soft-bottomed portion of
the Los Angeles River. The scope of the project includes a phased remediation along an 11mile corridor of the river from Griffith Park to Downtown Los Angeles and potentially phased
development including interim uses which could align with the long-term goals to restore
ecosystem values, such as recreation and open space. The BOE is working closely with the
community to gather input and ideas for the development of design concepts for the Taylor
Yard G2 River Park Project. Three different design concepts based on community input are
being considered (City of Los Angeles Bureau of Engineering 2020).
Groundwater Quality

Groundwater
resources
in
the
Potential Sources of Groundwater
watershed are also impacted by
Pollution
pollutants. Groundwater within the
• Publicly owned treatment works
Los Angeles River watershed is
polluted
by
known
leaking
• Industrial septic systems
underground storage tanks (LUSTs)
• Landfills
that have contaminated soil and/or
• Non-point sources (e.g., horse stables,
groundwater
with
petroleum
golf courses, etc.)
hydrocarbons and volatile organic
• Illegal trash dumping
compounds (VOCs); refineries/tank
• Cross-contamination between surface and
farms that have contaminated soil
groundwater
and/or groundwater; and nitrate
contamination likely due to septic
systems. Seawater intrusion is of concern in other, more coastal areas of the watershed which
has necessitated wellhead treatment, shutdown, or blending.
Effective use of the SFVGB, which has a significant volume available for storage, is dependent
upon recharge, groundwater cleanup, and management strategies. The principle challenge to
Los Angeles Zoo Vision Plan
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greater use of the SFVGB is contamination by VOCs and other contaminants of concern,
including trichloroethylene (TCE) and perchloroethylene (PCE), hexavalent chromium, 1,4dioxane, 1,2,3-trichloroproprane, n-nitrosodimethylamine, perchlorate, and other pollutants.
Currently, parts of the basin are contaminated by these pollutants due to historical industrial
pollution dating back to the 1940s. Accordingly, the SFVGB has been designated by the U.S.
EPA as a Federal Superfund Site due to groundwater contamination. The plume generally
extends from the City of San Fernando in the southeasterly direction below the Los Angeles
River to the junction of Interstate-5 (I-5) and State Route 2 (SR-2).
During 1980s, testing of water supply wells the SFVGB, trace levels of the contaminants TCE,
PCE, and other VOCs were discovered. The presence of these contaminants is due to past
improper chemical handling and disposal practices of industries in the San Fernando Valley.
Additionally, the 1990s saw the emergence of hexavalent chromium (chromium VI or Cr(VI))
and perchlorate detected in various wells within the SFVGB. Nitrate concentrations have also
been detected in an increasing trend since the 1990s. The source of nitrate originates from
agricultural activities across the San Fernando Valley. Most recently, 1,4-dioxane has been an
emerging chemical of concern with an increasing trend (LADWP 2016).
Industrial contaminants have severely impaired the majority of LADWP’s 115 wells in the
SFVGB. Only 58 of the wells were considered reliable production wells in 1998. The number
of reliable production wells dropped even lower in 2002 to 29 wells. By 2018, LADWP
reported 23 reliable production wells within the SFVGB (LADWP 2018). The removal of wells
from service has substantially lowered LADWP’s pumping capacity. By 2015, various
contaminants had been recorded in 45 of the remaining wells at concentrations exceeding the
Maximum Contaminant Level (MCL) established by State and Federal regulatory agencies.
Among these contaminants of concern are VOCs (TCE, PCE, and carbon tetrachloride),
nitrates, and perchlorate. Marginal levels of contamination have been detected in the
remaining wells, mostly due to VOCs. Hexavalent chromium has also been detected in some
of LADWP’s wells (LADWP 2016).
However, LADWP and the other cities are taking active steps to bring the SFVGB back into
full production. LADWP remediates groundwater and blends with other sources to remove or
lower contaminants to concentrations below MCL to ensure groundwater delivered to
customers complies with State and Federal safe drinking water standards. LADWP’s
established its two largest well fields, Rinaldi-Toluca and Tujunga, in areas that were at one
time believed to have been located away from known contamination areas. Since that time,
these important well fields have also been significantly impacted by contamination sources
that are yet to be fully investigated. LADWP has developed various programs to accelerate
basin remediation – including the comprehensive Groundwater System Improvement Study
and monitoring well installation program, interim wellhead treatment facilities, and
collaborative efforts with State and Federal regulatory agencies to investigate sources of
contamination and identify potentially responsible parties (LADWP 2016).
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Currently, four remediation projects are planned within the San Fernando Valley, including
the North Hollywood West Groundwater Treatment Project, which is expected to be
completed in 2020. LADWP was recently awarded a $44.5 million Proposition 1 grant from
the SWRCB to help fund construction for the North Hollywood site and is applying for nearly
$200 million more to construct three additional remediation projects in the San Fernando
Valley, including the North Hollywood Central Response Action, the Tujunga Central
Response Action, and the Pollock Well Field Response Action. All four remediation projects
are expected to be operational by 2023 (City of Los Angeles 2018a).
Project Site Hydrology and Water Quality
Site Drainage

The Project site is located within two HUC-12 Sub-Watersheds within the greater Los Angeles
River watershed. An HUC-12 Sub-Watershed, or hydrologic unit, is a more local subwatershed level that can accept surface water directly from upstream drainage areas, and
indirectly from associated surface areas such as remnant, noncontributing, and diversions to
form a drainage area with single or multiple outlet points (Natural Resources Conservation
Service [NRCS], U.S. Department of Agriculture [USDA] 2007). The HUC-12 SubWatersheds contributing flow to the Zoo are the Scholl Canyon-Los Angeles River watershed,
encompassing approximately 98 percent of the Zoo’s property, and the Tujunga Wash-Los
Angeles River watershed, encompassing the remaining 2 percent. Surface flows from these
sub-watersheds flow into the Los Angeles River adjacent to the northern and eastern borders
of Griffith Park.
Drainage patterns throughout the Zoo are greatly influenced by topography, existing
development, impervious surfaces, and diversion structures such as curbing and drainage
inlets. The drainage area that encompasses the Zoo and surrounding hillside consists of
approximately 213 acres, including 133 acres of on-site drainage and 79.7 acres of drainage
from the surrounding hillside (see Figure 3.10-1). Approximately 67.83 acres (51 percent) of
the Zoo property and approximately 3.99 acres (5 percent) of the adjacent hillside are
currently covered with impervious surfaces. The remaining area is covered with pervious
surfaces that allow infiltration of stormwater into the ground. The parking lot drainage area
is approximately 27.2 acres, approximately 25.84 acres (95 percent) of which are covered with
impervious surfaces.
Precipitation that accumulates on the hillside to the west is directed towards the Zoo. The
general flow direction is east-southeast, consistent with general topography of the Project
site. Some of the stormwater infiltrates into the loamy clay soils, until a saturation point is
maximized. Stormwater that falls or flows onto Zoo property continues east towards the
south parking area. Within the Zoo’s parking lot area, stormwater flows from the northwest
corner to the southeast corner (see Figure 3.10-1).
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Surface water is drained from the
Project site by three features. The
first is an open concrete-lined channel
located immediately outside of the
Zoo boundary to the west that drains
the southeast portion of the Zoo and
the Mineral Wells Picnic Area (see
Figure 3.10-1). Runoff collected in
this system is conveyed to a channel
owned by the California Department
of Transportation (Caltrans) located
near the I-5 and discharged directly
In November 2010, the Proposition O-funded Zoo Parking Lot
was constructed, helping prevent polluted run-off from flowing
into the Los Angeles River
into the Los Angeles River. Features include permeable
approximately 900 feet to the east of
pavement and bio-retention cells. Source: Google Earth 2020.
the Project site. The second are the
LID features installed in the Zoo’s parking lot in 2011, under Proposition O. These LID
features include permeable pavement, grassy bioretention cells, native trees, and other
vegetation. The bioretention cells line the rows of parking spaces to capture and infiltrate
stormwater runoff from the parking lot’s impervious surfaces. A vegetated bioswale with a
capacity of 120,000 to 150,000 gallons collects stormwater runoff along Zoo Drive (LASAN
2017). Vegetated swales are broad, shallow channels designed to slow runoff, promote water
infiltration into the soil, and filter pollutants and sediments while conveying runoff. Swales
slow runoff compared to traditional curb, gutter, and storm drain systems, minimizing water
quality impacts. Swales remove pollutants through side slope and bottom vegetation filtering
sediments and allowing water from roadways to infiltrate into underlying soils rather than
flow into nearby receiving waters (e.g., Los Angeles River).
The majority of flows from the Project site are collected via the Zoo’s system of stormwater
grate inlets and storm drains and conveyed to the Zoo’s pre-treatment facility (Zoo
Wastewater Facility) which then discharges to the LAGWRP east of the Zoo after pretreatment, as described in further detail below.
Storm Drain System

The Zoo’s storm drain system collects stormwater and non-stormwater runoff from several
stormwater grate inlets located throughout the Zoo property. The system, which is more than
50 years old, is outdated and infested with roots, which can cause stoppages in the flow of
stormwater. The drainage inlets within the Zoo capture stormwater and underground storm
drains, ranging in size from 6 inches to 21 inches, divert the flow to the Zoo’s Wastewater
Facility. Wastewater from the animal exhibits is collected via the Zoo’s pool drain system and
is also conveyed to the Zoo’s Wastewater Facility, with the exception of the Sea Life Cliff’s
pool, which drains directly to the City’s North Outfall Sewer located immediately east of the
Project site (LASAN 2017). Although the conveyance systems are separate lines, the
Los Angeles Zoo Vision Plan
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stormwater and pool wastewater are comingled once they reach the Zoo’s Wastewater
Facility.
The Zoo’s Wastewater Facility was renovated in 1994 to meet federal water quality standards
and comply with the NPDES permits, and to provide relief of localized sewers in the
surrounding area. The Wastewater Facility consists of two debris screens, two grit chambers,
two retention basins with a 1.8-gallon maximum capacity, and pumps with a threshold of 5.8
mgd. The Wastewater Facility is operated and monitored by the City’s Bureau of Sanitation,
which monitors water levels remotely using Supervisory Control and Data Acquisition.
Upon entering the Wastewater Facility, the stormwater and pool water arrives in a desilter
that either diverts the contents to the dual-cell retention basin, which can then be released
through a flow measure device to the North Outfall Sewer, or releases the flows through the
Hi-Flo By-Pass that discharges directly to the Los Angeles River. The Zoo Wastewater Facility
temporarily stores stormwater and pool drainage, removes large debris and grit, and retains
the water until midnight.
Desilted discharges from the Wastewater Facility are control-released via an 18-inch iron
pipe force main into the 48-inch North Outfall Sewer, which conveys wastewater to the
LAGWRP for treatment. The Zoo’s sanitary sewer system, which conveys wastewater
generated from kitchens, restrooms, offices, and covered animal night quarters, and Gene
Autry Museum wastewater discharges directly to the City’s North Outfall Sewer for treatment
at the LAGWRP.
Overflows from the Wastewater Facility discharge directly to the Los Angeles River. The
Wastewater Facility’s retention basins have a maximum capacity of 1.8 million gallons. Prior
to large storm events, the Bureau of Sanitation will take precautions to drain the retention
basins at the Zoo’s Wastewater Facility to the City’s North Outfall Sewer to allow maximum
storage for anticipated stormwater. If the retention basins fill up to a certain threshold
during major storm events, the inlet to accept stormwater runoff in the desilter/retention
basin is closed and the stormwater drains directly to the Los Angeles River. With the
stormwater inlet closed, the Zoo’s animal pond water is the only discharge draining to the
desilter/retention basin at the Zoo’s Wastewater Facility. If the total volume is still too great
for the capacity of the retention basins, a diversion weir is opened manually, and the animal
pool water is released to the Los Angeles River, rather than the North Outfall Sewer. However,
the Zoo and Bureau of Sanitation employees avoid directing the Zoo’s animal pond water
directly to the river to the maximum extent possible. The Zoo avoids directing animal pond
water directly to the river by refraining from draining the animal pools prior to and during
large storm events to maximum extent possible. This minimizes the volume of water draining
into the retention basins of the Zoo’s Wastewater Facility.
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Groundwater

The Zoo is located on the adjudicated border of the SFVGB, with the northmost portion of the
Zoo’s property being located within the basin (approximately one-third of the Zoo’s overall
width). The portion of Zoo property within the SFVGB is currently developed and consists of
impervious surface cover, with a general groundwater gradient trending to the east, slightly
southeast. The majority of the Zoo is not located within an established groundwater basin
(see Figure 3.10-1). According to the geotechnical investigation prepared for the Project,
groundwater monitoring wells in the Project vicinity indicate the depth to groundwater in the
vicinity of the site is estimated between 20 and 50 feet below ground surface (bgs) of the lower
elevation areas of the Project site (e.g., the central portion of the Zoo) (Appendix J). Similar
to the topographic gradient of the site, groundwater generally flows to the southeast.
The geotechnical investigation did not identify evidence of wells within the Project site
boundaries (Appendix J). The Zoo receives potable water from LADWP and does not
withdraw groundwater from production wells in the site vicinity. According to the hydrology
study prepared for the proposed Project, approximately 51 percent of the Project site is
currently covered with impervious surfaces, and therefore does not facilitate groundwater
recharge. Impervious areas consist of concrete walkways, asphalt pavement, saturated soils,
ponds, and wetland type features, building structure footprints, etc. Pervious surface cover
consists of undeveloped land, landscape areas, LID features, and other vegetated areas.
Rainfall

The Zoo experiences slightly lower rainfall than the average across the greater City and
County of Los Angeles due to its location on the leeward side of the Santa Monica Mountains.
The majority of rainfall occurs during the rainy season from October to April (see Appendix
L).
Flooding

The FEMA publishes Flood Insurance Rate Maps (FIRMs) depicting areas subject to flood
hazards. These Special Flood Hazard Areas (SFHAs) or Flood Zones include different types
and levels of flooding risks. According to the FIRM Panel 1345F, the Project site is not in a
SFHA and therefore, is not subject to 1 percent annual chance (100-year) flood. The Project
site is located with Zone X, Other Flood Areas, which means the site is mapped outside of the
0.2 percent annual chance (500-year) floodplain area. Upstream potential flooding areas
include portions of the Burbank Channel and the Los Angeles River in the city of Burbank,
approximately 1.25 miles north of the Project site (FEMA 2008).
Tsunami and Seiche Risk

Large tsunamis may reach heights of 20 to 50 feet along the coast and would have the
potential to affect low-lying areas along the coast, but would not have direct impacts on
Griffith Park due to its location atop the relatively high hills and lack of water corridor outlets.
Therefore, Griffith Park is not identified by the City as a tsunami inundation zone and would
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not be affected by a tsunami. As described in Section 3.7, Geology and Soils, the Project site
is elevated and not located in proximity to large waterbodies (see Appendix J). Therefore, the
risk for damage at the Project site due to tsunamis is low. Further, based on the City
Emergency Operations Plan Tsunami Hazard Specific Annex, the Project site is not located
along any of the City’s Tsunami Evacuation Routes (City of Los Angeles 2018b).
Seiches are oscillations generated in enclosed bodies of water, which can be caused by ground
shaking. A seiche wave has the potential to overflow the sides of a water-containing basin to
inundate adjacent or downstream areas. The only body of water within Griffith Park is the
Hollywood Reservoir, located approximately 2.5 miles southwest of the Gottlieb Animal
Health and Conservation Center at the Zoo. There are several mountains that are located
between the reservoir and the Project site. Therefore, the Project site is not located in an area
that is susceptible to seiches.
Water Quality

The discharge of wastewater from the LAGWRP is
regulated under Order No. R4-2011-0197 and
NPDES Permit No. CA0053953, which was
adopted on December 8, 2011. This Order was
subsequently revised by Order No. R4-2011-0197A01 adopted on July 12, 2012. Order No. R4-20110197 also serves as a permit under the NPDES No.
CA0053953.
Stormwater runoff carries contaminants from
sediment and pavement into surface flows. The
Zoo’s stream of stormwater to the LAGWRP is not
tested for water quality separately from the Zoo’s
wastewater generation. Therefore, the precise
types and amounts of pollutants contributed by
stormwater from the Zoo is not quantified.
However, the anticipated pollutants from the Zoo’s The Zoo maintains several tanks that produce
stormwater runoff would be associated with typical wastewater that is treated by the Zoo’s
Wastewater Treatment Facility before flowing
park and zoo uses. Sediment, Total Suspended to the LAGWRP for tertiary treatment. Source:
Solids (TSS), and Chemical Oxygen Demand are Draft Los Angeles Zoo Vision Plan
common pollutants generated in vacant or open
areas. Typical urban runoff pollutants would be anticipated due to the vehicular and
pedestrian traffic in the Project vicinity, which includes trash. Many of the drainage inlets
along roadways bordering the Project site include screens or grates to prevent or limit trash
from entering the municipal storm drain system and discharging to the Los Angeles River.
Additionally, nutrients from fertilizers as well as herbicides and pesticides associated with
landscape maintenance may be present in stormwater runoff depending on how and when
Los Angeles Zoo Vision Plan
City of Los Angeles
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the substances are applied. Due to urban runoff and wildlife and recreational (e.g.,
equestrian) activities surrounding the Zoo, pollutants such as fecal coliform (E. Coli) bacteria
are expected to be present in the stormwater runoff.
The Zoo’s staff do not perform vehicle and heavy equipment maintenance activities on-site
and therefore do not currently discharge hazardous pollutants associated with these activities.
However, as described in Section 3.9, Hazards and Hazardous Materials, the former fueling
station located within the visitor-restricted Zoo Construction Shop and Support area may
have contaminated soils and groundwater underlying the Zoo due to the potential release of
petroleum products from the fueling dispensers, underground storage tanks (USTs), and
associated piping, which operated for over 20 years. Additional groundwater contamination
may be present at the site in associated with a historical LUST and Superfund cleanup site in
proximity to the Project site (refer to Section 3.9, Hazards and Hazardous Materials).
The quality of water used for each of the Zoo’s existing exhibit animal ponds is maintained
with very specific treatment and/or filtration processes. Fifteen of the Zoo’s ponds have “Life
Support Systems” that use recirculating filtration systems to ensure continuous water volume
and adequate water quality for the specified to the animals’ needs. The remaining animal
pools are drained and refilled depending on the on the animal needs and how they might
interact with the pond water, such as the hippos’ tendency to defecate in the pond (see also,
Section 2.0, Project Description).

3.10.2

Impact Assessment Methodology

Significance Thresholds
According to Appendix G of the State CEQA Guidelines, a project would have a significant
impact related to hydrology and water quality if it would:
a. violate any water quality standards or waste discharge requirements;
b. substantially deplete groundwater supplies or interfere substantially with
groundwater recharge, resulting in a net deficit in aquifer volume or a lowering of the
local groundwater table level (e.g., the production rate of pre‐existing nearby wells
would drop to a level that would not support existing land uses or planned uses for
which permits have been granted);
c. substantially alter the existing drainage pattern of the site or area, including through
the alteration of the course of a stream or river, in a manner that would result in
substantial erosion or siltation onsite or offsite;
d. 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 that would result in flooding onsite or offsite;
e. create or contribute runoff water that would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted
runoff;
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f. otherwise substantially degrade water quality;
g. place within a 100‐year flood hazard area structures that would impede or redirect
flood flows;
h. expose people or structures to a significant risk of loss, injury, or death involving
flooding, including flooding as a result of the failure of a levee or dam; or
i. expose people or structures to inundation by seiche, tsunami, or mudflow.
Additionally, the L.A. CEQA Thresholds Guide states that that a project would normally have
a significant impact on water resources based on the following factors:
Surface Water Hydrology
•

Cause flooding during the projected 50-year development storm event, which would
have the potential to harm people or damage property or sensitive biological
resources;

•

Substantially reduce or increase the amount of surface water in a water body; or

•

Result in permanent, adverse changes to the movement of surface water sufficient to
produce a substantial change in the current or direction of water flow.

Surface Water Quality
•

Result in discharges that would create pollution, contamination or nuisance as defined
in Section 13050 of the CWA; or

•

Cause regulatory standards to be violated, as defined in the applicable NPDES
stormwater permit or Water Quality Control Plan for the receiving water body.

Groundwater Level
•

Change potable water levels sufficiently to:
o Reduce the ability of a water utility to use the groundwater basin for public water
supplies, conjunctive use purposes, storage of imported water, summer/winter
peaking, or to respond to emergencies and drought;
o Reduce yields of adjacent wells or well fields (public or private); or
o Adversely change the rate or direction of flow of groundwater.

•

Result in demonstrable and sustained reduction of groundwater recharge capacity.

Groundwater Quality
•

Affect the rate or change the direction of movement of existing contaminants;

•

Expand the area affected by contaminants;

•

Result in an increased level of groundwater contamination (including that from
direction percolation, injection, or saltwater intrusion); or

•

Cause regulatory water quality standards at an existing production well to be violated,
as defined in the California Code of Regulations, Title 22, Division 4, and Chapter 15
and in the Safe Drinking Water Act.
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Non-applicable threshold(s):
•

Threshold (g) (Housing within a 100‐year flood hazard area) and threshold (h)
(Expose people or structures to flooding): According to the FEMA Flood Insurance
Rate Map, the Project site is not located within and 100-year flood hazard area and
does not contain any zones that are subject to flood or mudflow hazards. The nearest
SFHA to the Project site is the portions of the Burbank Channel and the Los Angeles
River in the city of Burbank, approximately 1.25 miles north of the Project site (FEMA
2008). The Project site is not located in proximity to a dam that would have the
potential to cause flooding in the Project vicinity. Therefore, the proposed Project
would not place within a 100‐year flood hazard area structures that would impede or
redirect flood flows and this issue is not analyzed further in this EIR.

•

Threshold (i) (Expose people or structures to seiche, tsunami, or mudflow): According
to the FEMA Flood Insurance Rate Map, the Project site does not contain any zones
that are subject to tsunami, seiche, or mudflow hazards. The Project site is not located
in proximity to a large body of water. The only body of water within Griffith Park is the
Hollywood Reservoir, located approximately 2.5 miles southwest of the Gottlieb
Animal Health and Conservation Center at the Zoo. There are several mountains that
are located between the reservoir and the Project site. Therefore, the Project site is not
located in an area that is susceptible to seiches or tsunamis. As further detailed in
Section 3.7, Geology and Soils, the Project site is not mapped as having the potential
for landslides or mudflows. Therefore, the proposed Project would not expose people
or structures to inundation by seiche, tsunami, or mudflow and this issue is not
analyzed further in this EIR.

Methodology
This analysis of potential hydrology and water quality impacts includes a review of available
information to assess the City’s hydrologic conditions, groundwater supply, and surface water
quality within the regional vicinity and at the Project site. Data sources include the 2015
UWMP (2016), One Water L.A. Technical Memorandum No. 3.2 (2017), the Zoo’s Wastewater
Schematic (2018), Sewer System Management Plan Update (2019), and other federal and
state databases, survey maps, and hydrology reports as referenced. Additionally, a sitespecific Hydrology and Water Quality Technical Memorandum was prepared for the proposed
Project by Watearth in April 2020 (see Appendix L). This analysis used the U.S. EPA’s Storm
Water Management Model 5.1 for LID design storm and continuous simulation modeling for
the Project and the proposed LID features of the Vision Plan, including the proposed
stormwater management system within the Zoo and expanded LID in the Zoo’s north and
south parking lots. Due to the conceptual nature of many Vision Plan components, including
the proposed LID features, typical assumptions were made regarding the geometric
configuration of the LID features, as well as estimations of impervious area treated by the LID
feature. Sizing was determined by the City’s minimum design criteria specified in the
Planning and Land Development Handbook for Low Impact Development (LID) 5th edition
(LASAN 2016). The model was arranged per the LA Zoo Wastewater Schematic (see Figure
3.10-2). For a conservative assessment of the capacity of the proposed onsite stormwater
management system, including underground cisterns and flow conveyance infrastructure, the
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model assumed a minimum capacity of 6.8 million gallons, which is equivalent to the EPA’s
SWMM 2-year, 24-hour storm event and would meet minimum City’s standards. It is possible
that final design and engineering of the onsite stormwater management system would result
in a larger capacity system to store and convey up to a 100-year, 24-hour storm event, thereby
containing more stormwater onsite for reuse prior to disposal at the Zoo’s Wastewater
Facility. However, as the Project is long-term and programmatic, the final design and sizing
is unknown at this time. This analysis acknowledges that any increase in capacity would have
increased benefits for stormwater management, water resource availability, and water
quality.
Potential impacts to the storm drain system were analyzed by comparing the calculated
existing and proposed peak runoff rates, taking into consideration the capacity of the existing
storm drain system serving the Project site and mandatory compliance with applicable state
and local regulations addressing stormwater runoff. Components of the proposed Vision Plan
that would have the benefit of reducing stormwater runoff and conserving water onsite using
LID and outdoor water conservation techniques are considered. The analysis also takes into
consideration mandatory compliance with applicable state and local regulations addressing
stormwater runoff and water quality.
The following analysis evaluates potential effects related to hydrology and water quality
resulting from implementation of the Project. The impact analysis assesses direct and indirect
impacts related to hydrology and water quality from implementation of the near-term and
long-term phases under the proposed Vision Plan (refer to Section 3.0, Methodology), given
the existing conditions described above, and determines whether they would exceed any of
the thresholds listed below.

3.10.3

Environmental Impacts Analysis

HYD-1:

Would the project violate any water quality standards or waste discharge
requirements or otherwise degrade water quality?

Construction
Project construction would involve earthwork that would disturb soils across the Project site
over the course of the 20-year Project construction/implementation timeline, including
demolition of existing pavements and structures, excavation and shoring for subterranean
levels, grading, and trenching, which would disturb the underlying soils and expose them to
potential erosion and mobilization from wind, rain, and onsite watering activities, necessary
to reduce airborne dust (refer to Section 3.7, Geology and Soils). These activities could result
in sediment transport into onsite storm drain inlets – particularly during storm events or
during onsite watering. Additionally, construction activities have the potential to contribute
to polluted stormwater runoff due to the delivery, handling, and storage of construction
materials and wastes, as well as potential leakage and spills of construction materials (e.g. oil,
grease, paints, solvents, or cleaning agents) (refer to Section 3.9, Hazards and Hazardous
Los Angeles Zoo Vision Plan
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Materials). During periods of construction when soils are disturbed or stockpiled onsite,
rainfall or runoff has the potential to cause substantial soil erosion and sediment transport
into the Los Angeles River due to flows moving over exposed areas, loose soils, and newly
created slopes and entering the new drainage system leading to and the Zoo Wastewater
Facility and the Los Angeles River.
Generally, all phases of Project implementation would involve some degree of earthwork
though most site redevelopment and soil disturbance would occur in Phases 1 through 3 with
the construction of the Zoo Entry and external circulation improvements, including
realignment of Western Heritage Way/Crystal Springs Drive, the California planning area,
the Rainforest planning area, and the Africa planning area. Several specific components in
the near-term phases would result in major earthwork activities that have a higher potential
for mobilization of soils (e.g., erosion) and pollutants that could affect the quality of receiving
water bodies (e.g., Los Angeles River) and the Zoo’s storm drain system and Zoo Wastewater
Facility. Table 3.10-3 provides a list of proposed improvements that would involve large
amounts of earthwork, which includes activities such as excavation and construction of
Condor Canyon through the hillside area in the California planning area during Phase 1 and
possible excavation of subterranean levels for the proposed multi-story parking structure
during Phase 7. 1

1 As discussed in Section 2.3.6, Proposed Circulation & Transportation, the Vision Plan proposes development of a new
multi-story parking structure within the Zoo’s northern parking lot capable of providing an additional 2,000 parking
spaces. The Project presents two options for construction and design of the parking structure to achieve this goal, the
first option of which would involve construction of a maximum of two subterranean parking levels within a 3-acre
footprint. The second option for the parking structure would not involve subterranean levels but would result in a larger
structure footprint (approximately 5 acres) and disturbance area. Earthwork activities are anticipated to be greater
under the first option for design of the parking structure due to the amount of soil excavation necessary to accommodate
two subterranean parking levels, which is anticipated to require excavation of soils up to 25 feet bgs, or a total of 121,000
cy of earthwork.
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Table 3.10-3. Proposed Improvements Requiring Major Earthwork
Phase

Planning Area

Activity

1

Zoo Entry

Installation of utility trunk lines at
the Zoo Entry

1

Zoo Entry

Grading Zoo Entry corridors

1

California

Excavation of Condor Canyon

1

California

Construction of California Visitor
Center

1

--

Realignment of Western Heritage
Way

1

--

Grading and reconfiguration of
Crystal Springs Road

2

Asia

Construction of Treetops Visitor
Center

2

Rainforest

Demolition of existing Zoopendous
Park

Rainforest

Installation of Rainforest vegetation

Nature Play Park

Relocation and renovation of
natural play area

3

Africa

Demolition of existing buildings
and exhibits

3

Africa

Excavation of hillside for
development

3

Africa

Construction of the Africa Visitor
Center

3

Service Areas

Demolition of existing North
America exhibits

1-3

--

Installation of aerial tram
infrastructure

1-3

--

Installation of Stormwater Cistern
System

4

Bird Show and Animal
Programs

Renovation of the exiting
amphitheater and service space for
operations

4

Service Areas (Condor West)

Reconfiguration of truck access to
the construction services area

5

Islands

Installation of new pathways and
landscaping

6

Zoo Entry

Construction of Administration
Building

7

--

Construction of Multi-Story Parking
Structure

7

--

Installation of Public Park

Larger improvements such as excavation to create the proposed Condor Canyon, installation
of new exhibits within hillside areas, installation of the Zoo’s proposed subterranean
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stormwater cistern system, and development of the multi-story parking structure would
result in the greatest amount of earthwork and soil distribution across the Zoo. For example,
implementation of the proposed Condor Canyon would require approximately 74,000 cubic
yards (cy) of excavation. Installation of the proposed stormwater collection system would
involve trenching of several storm drains between 4 and 10 inches deep across the Zoo.
Construction for the onsite stormwater management system would also include excavation of
up to 30 feet bgs for five subterranean cisterns. Further, during Phase 7, to mitigate adverse
visual impacts of the proposed 2,000-space parking structure, MM VIS-2 would potentially
result in excavation up to 30 feet bgs to send two levels underground. In this case, a total of
121,000 cy of earthwork in the northern parking lot would potentially occur (refer to Section
2.4.2, Construction Activities).
During construction of all improvements under the Vision Plan, soils would be redistributed
across the Project site. Several disturbed areas, stockpiles, and internal balancing of loose
soils would occur onsite during construction. During storm events, surface runoff from
exposed construction areas could flow into onsite storm drains and the Los Angeles River,
potentially carrying pollutants such as oils, fuels, lubricants, excess concrete, chemicals,
sediments, and construction debris. The first flush of stormwater runoff during a rainfall
event typically contains higher concentrations of pollutants than later rainfall. Construction
activities could impact water quality by exposing disturbed ground to potential erosion,
particularly during major storms and high intensity rainfall events, or by introducing typical
construction pollutants (e.g., fuels, lubricants) into the runoff.
Consistent with existing regulations, all Project components would also be required to comply
with the Stormwater and Urban Runoff Pollution Control Ordinance (Chapter VI Article 4.4
of the LAMC) to address soil erosion, including topsoil mobilization and loss, and urban
runoff. Under this ordinance, construction projects in the City must follow additional specific
BMPs. These BMPs must be put into practice at the start of new construction and must remain
in place until a certificate of occupancy has been issued. In addition, implementation of MM
HYD-1 through MM HYD-3, requiring preparation of a stormwater management plan to
determine the appropriate sequencing of improvements, preparation of a SWPPP, and
implementation of standard construction BMPs, and timing of construction to avoid adverse
effects of seasonal storms would reduce potential for mobilization of sediments and typical
construction pollutants during all phases of Project construction. As a result, potential
sediments and contaminants would be controlled onsite and would not flow to stormwater
management infrastructure or waterways, including the Los Angeles River. Therefore,
implementation of these measures would reduce associated impacts on water quality from
earthwork and typical construction activities to less than significant with mitigation.
The proposed stormwater collection system would consist of five subsurface cisterns within
different Zoo drainage areas to store captured runoff (see Figure 2-15). It is assumed the
stormwater collection system would be completed in the near-term Phases 1 through 3 and
fully operational by 2030 (refer to Section 2.0, Project Description). During the near-term
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Project components, stormwater would continue to be directed to the existing storm drain
system, which conveys stormwater to the Zoo Wastewater Facility, or to the proposed
stormwater collection system for the respective area for each completed phase. The Zoo
Wastewater Facility would continue to remove silt and grit from the stormwater before
discharging to the City’s North Outfall Sewer for treatment at the LAGWRP, significantly
reducing or eliminating any sediment and polluted runoff generated during construction that
would flow into the existing or proposed stormwater system. In addition, MM HYD-2 would
require the City to prepare and submit a SWPPP as part of acquisition of a NPDES
Construction General Permit, which would include standard construction BMPs for erosion
management and control during construction (e.g., straw bales, sand bags, mulch, erosion
control blankets, silt fencing, and soil stabilizers).Under implementation of MM HYD-3, the
City would be required to conduct construction activities during the dry season to the
maximum extent feasible, to avoid discharging polluted runoff into disturbed construction
areas and underlying soils. These measures would avoid and minimize the sediments and
pollutants that would otherwise flow to the Zoo onsite stormwater management system.
Therefore, with implementation of these mitigation measures, Project construction impacts
to surface and groundwater quality would be less than significant with mitigation.
In addition to standard construction activities, ground disturbing activities associated with
construction of the Africa planning area (Phase 3) and improvements to Condor West, the
Construction Shop and Support area, and the Gottlieb Animal Health and Conservation
Center (Phase 4) have the potential to degrade surface water quality through the disturbance
of historic contaminated soil. As described in Section 3.9, Hazards and Hazardous
Materials, the results of a preliminary vapor encroachment screen conducted for the Projectspecific Phase I Hazardous Materials Assessment indicate potential vapor encroachment
from operation of a fueling station located within the visitor-restricted Zoo Construction Shop
and Support area. The fueling dispensers, USTs, and piping associated with the fueling
station, may have released petroleum products to the subsurface. As such, ground-disturbing
activities (i.e., excavation, trenching, grading) during construction of Phase 3 and 4
improvements have the potential to disturb historic contaminated soil. If contaminated soils
are allowed to flow to onsite storm drains or proposed stormwater management system
components (e.g., cisterns), polluted stormwater and dry-weather runoff may flow from the
Project site. Following Phase 4 of the Vision Plan, no soil contamination is anticipated to be
encountered during construction or operation.
Additionally, Phase 1 would involve the realignment of Crystal Springs Drive/Western
Heritage Way, demolition of the Zoo’s existing storage area within the southern parking lot
near the Los Angeles High School Zoo Magnet Center, and installation of traffic signals and
potential intersection lane improvements (e.g., road widening and sidewalk improvement) of
the Zoo Drive/Western Heritage Way intersection to improve intersection operations. During
construction of these improvements, potential contamination from equipment leaks or spill
of stored hazardous chemicals or leaks from the USTs located at or adjacent to the Zoo’s
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storage yard at the South Parking area and Autry Museum may be disturbed during
implementation of the circulation improvements at Zoo Drive and Western Heritage Way
during Phase 1 of the Project. However, no reports of contamination were recorded for the
UST north of the Autry Museum and the LUST case reported at storage area has been closed
since June 2000 (refer to Section 3.9, Hazards and Hazardous Materials). Runoff from the
Zoo parking lots would continue to flow into existing LID features (i.e., bioretention cells,
permeable pavements, vegetated bioswales) in the main parking lot and to the Los Angeles
River. Implementation of MM HAZ-1 would require a Phase II Environmental Site
Assessment (ESA) to evaluate the presence of hazardous soil contamination and vapor
intrusion in the vicinity of the existing fueling station, the southern parking lot, and north of
the Autry Museum prior to demolition and grading activities. In the event that the Phase II
ESA identifies soil and/or groundwater contamination at or above regulatory levels,
implementation of MM HAZ-2 would require remediation activities prior to the issuance of
grading permits to ensure no adverse impacts from exposure to soil contamination.
Therefore, with these measures, potential impacts to water quality from soil contamination
would be less than significant with mitigation.
Operation
Operation of the Zoo during implementation of Phases 1 through 3 (through 2030) would
result in pollutant discharges and runoff similar to existing conditions. However, following
Phase 3, all stormwater within the Zoo would be directed to the proposed onsite stormwater
management system and proposed LID features. Proposed LID features include permeable
pavement and bioretention within the interior of the Zoo and all Zoo parking lots, similar to
the existing LID in the Zoo’s main parking lot. The proposed stormwater system would be
designed to capture 100 percent of stormwater runoff generated during a typical 2-year, 24hour rainfall event. Under this condition, all stormwater generated within the Zoo’s drainage
area would be retained onsite and would not be conveyed to the Zoo Wastewater Facility or
Los Angeles River, except for runoff generated within the Zoo parking lot, which would be
discharged directly to proposed LID features and the Los Angeles River. During larger storm
events when capacity of the stormwater collection system is exceeded, stormwater would
overflow to the Zoo Wastewater Facility and undergo the same level of treatment as occurs
under existing conditions.
Implementation of the stormwater collection system and proposed LID features would
improve the water quality within the Zoo drainage area during operation of the Zoo by
facilitating infiltration to the ground, pre-treating, and filtering of stormwater prior to
treatment and discharge. As presented in Table 3.10-4, the proposed stormwater collection
system and LID features would reduce the amount of pollutant concentrations of TSS,
nitrogen, copper, lead, zinc, and fecal coliform during the 2-year, 24-hour storm event and
under continuous conditions (Appendix L). Since the majority of stormwater flows from the
Project site do not feed directly to the Los Angeles River, near-term and long-term pollutant
effluent concentrations from the drainage to the Los Angeles River would remain unchanged
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when compared with existing conditions, with the exception of fecal coliform, which would
be reduced in the long-term with implementation of the proposed onsite stormwater
management system. Therefore, in the near-term, impacts to surface water quality during
operation of the Zoo would be less than significant, while implementation of the stormwater
collection system and LID features would result in beneficial long-term impacts to water
quality at the Project site for stormwater generated onsite.
Table 3.10-4. Water Quality for the Entire Zoo Drainage Area During a 2-year, 24-hour
Storm Event
SWMM Results
TSS
Nitrogen
Copper
Lead
Zinc
Fecal
Coliform

Existing
(lbs)

Near-Term
(lbs)

Long-Term
(lbs)

Long-Term
Net Change

Long-Term
Net Change
(%)

2-Year

6,098

787

872

-5,226

-86

Annual

1,480,431

548,096

606,480

-873,951

-59

2-Year

308

40

45

-263

-86

Annual

74,650

27,577

30,846

-43,804

-59

2-Year

1,262

162

162

-1,100

-87

Annual

306,133

113,537

113,155

-192,978

-63

2-Year

979

126

136

-873

-86

Annual

238,429

88,716

95,339

-143,090

-60

2-Year

9,574

1,236

1,236

-843

-86

Annual

2,327,003

863,691

863,054

-1,463,949

-63

2-Year

14

13

13

-1

-5

Annual

17

16

16

-1

-3

Source: Watearth 2020. See Appendix L.

The stormwater collection system is also proposed to allow retention and reuse of stormwater
for irrigation at the Zoo to reduce annual irrigation water demands (refer to Section 3.16,
Utilities). The stormwater capture and retention system as proposed does not include pretreatment or other LID measures to treat the runoff that would be reused for irrigation of the
Zoo. As such, use of captured stormwater for irrigation has the potential to unnecessarily
contribute pollutants captured within the system back into the Zoo drainage system or the
water could not be of a suitable quality for irrigation. Implementation of MM HYD-6 would
require the Zoo install pre-treatment and LID features to treat water within the stormwater
collection system and remove pollutants prior to reuse for irrigation. This measure would
ensure that onsite recycled water would be high quality and would not create new water
quality issues. With implementation of this measure, impacts to or from water quality would
be less than significant with mitigation.
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HYD-2:

Would the project substantially deplete groundwater supplies or interfere
substantially with groundwater recharge, resulting in a net deficit in aquifer
volume or a lowering of the local groundwater table level (e.g., the production
rate of pre‐ existing nearby wells would drop to a level that would not support
existing land uses or planned uses for which permits have been granted)?

Reduction in Groundwater Recharge
The Zoo currently receives potable water from LADWP and does not draw from groundwater
production wells in the Project vicinity. Project operation would continue to use the LADWP
water supply rather than drawing from the local groundwater production wells. According to
the 2015 UWMP, approximately 12 percent of the LADWP’s water supply is made up of local
groundwater. Between Fiscal Year (FY) 2010/11 and FY 2014/15, an average of 58,741 AFY of
the local groundwater supply (88 percent all groundwater suppy) was drawn from the SFVGB
(LADWP 2016).
The SFVGB underlies only a portion of the Project site (i.e., Zoo parking lot, entry, and event
center) (refer to Figure 3.10-1). The Zoo’s main parking lot was retrofitted in 2010 with
permeable pavements, bioretention cells, and a vegetate bioswale to capture and collect
stormwater runoff, remove sediment, facilitate infiltration, and slow the velocity of runoff
draining towards receiving waters (i.e., Los Angeles River). However, the majority of the
parking lot, Zoo entry, and event center area is currently paved with impervious surfaces and
does not facilitate groundwater recharge within the SFVGB. The remainder of the Zoo
property does not overlie a delineated groundwater basin, indicating that slopes onsite
generally convey stormwater via surface flow to lower elevation where percolation and
infiltration more readily occurs. However, limited onsite percolation occurs within the Zoo in
undeveloped areas, primarily in the California and Africa planning areas.
Implementation of the Vision Plan would expand the existing animal exhibits and develop
currently undeveloped portions (i.e., California and Africa planning area hillsides) of the Zoo.
This redevelopment and expansion within the Zoo would increase impervious surfaces from
51 percent to approximately 70 percent in the near-term (i.e., by 2030). No increase in
impervious surfaces would occur during the long-term (i.e., by 2040) development as longterm improvements would involve redevelopment of currently paved and developed areas.
Permeable pavements and other LID features would be included in the final design of
proposed Project components to facilitate onsite percolation where feasible. The proposed
increase in impervious surfaces would be partially offset by installation of permeable
pavements and other LID features. Further, the Project effects on amount of percolation and
groundwater recharge would be incremental relative to the 144,640-acre SFVGB area.
Therefore, Project implementation would not have an adverse affect on groundwater recharge
and impacts to groundwater infiltration would be less than significant.
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Groundwater Quality
As previously described, only 23 of the 115 water production wells have been removed from
service, or restricted in use due to historical groundwater contamination in the SFVGB
(LADWP 2018). Implementation of ongoing groundwater remediation efforts anticipated to
be complete in 2021 would allow LADWP to pump its full groundwater entitlement (LADWP
2016). Groundwater at the Project site and immediate vicinity may be contaminated due to a
historical LUST and Superfund cleanup site in proximity to the Zoo’s parking lot and Western
Heritage Way, as well as from fueling dispensers, USTs, and associated piping within the Zoo
Construction Shop and Support area and existing storage yard (refer to Section 3.9, Hazards
and Hazardous Materials, for further discussion of the potential groundwater contamination
onsite). Under MM HAZ-1, the City would be required to prepare a Phase II ESA to preform
soil sampling and analysis prior to the issuance of grading permits for development, to
determine whether contamination exists and, if so, the extent of contamination from the
following UST locations within the Project site. If contaminants are detected in soil at or above
regulatory levels, then the results of the soil sampling shall be reviewed and acted upon by
the Los Angeles Fire Department (LAFD) and other regional or state regulatory agencies as
needed. Therefore, Project impacts to groundwater contamination on- and offsite would be
less than significant with mitigation.
Potential to Encounter Shallow Groundwater
Groundwater monitoring wells in the Project vicinity indicate that the depth to groundwater
in the vicinity of the site is estimated between 20 and 50 feet below the existing ground surface
of the lower elevation areas of the Project site (e.g., the central portion of the Zoo and parking
lot) (refer to Section 3.7, Geology and Soils). Development under the proposed Vision Plan
could involve the construction of subterranean structures and building footprints up to 30
feet bgs. Groundwater dewatering may be necessary for the construction of subterranean
structures in areas with a high groundwater table such as construction of the Treetops Terrace
subterranean kitchen, where the 2019 geotechnical investigation indicated depth to
groundwater ranging from 20 to 50 feet below grade, and the proposed parking structure,
which may require subterranean levels up to 30 feet bgs to reduce visual impacts (refer to
Section 3.1, Aesthetics and Visual Resources). Additionally, construction of the proposed
California and Africa planning areas (Phases 1 and 3, respectively) would require excavation
activities (e.g., blasting) that may encounter groundwater. In cases where the there is a high
or perched groundwater table where the floor of subterranean structure encounters the
groundwater table, ongoing groundwater dewatering may be necessary to prevent the
percolation or inflow of groundwater into excavation pits and future basement levels. If the
dewatering of groundwater is necessary, the City would obtain a dewatering permit from the
Los Angeles RWQCB in compliance with existing RWQCB regulations and the requirements
of the NPDES permit program.
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As described in Section 3.7, Geology and Soils, MM GEO-1 would require the City to prepare
and submit a site-specific geotechnical report for review and approval by the LADBS prior to
the issuance of a grading or a building permit. The geotechnical report would be required to
identify known historic groundwater levels onsite and identify measures to address
groundwater impacts such as dewatering during construction as needed to protect against
water contact and to minimize the seeping of water into the subterranean structure. All
recommendations and design features in the geotechnical report are required to be
incorporated into a Project component’s building design. Therefore, impacts to groundwater
quality and recharge from Project implementation would be less than significant with
mitigation.
HYD-3:

Would the project substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or river, in a
manner that would result in substantial erosion or siltation onsite or offsite?
Would the project 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 that
would result in flooding onsite or offsite?

Altered Site Drainage and Erosion
Project development would substantially alter the onsite drainage pattern through
excavation, grading, and development of the undeveloped California and Africa hillsides,
installation of the proposed stormwater collection system, and increases in development and
impervious surfaces. Approximately 22 acres of undeveloped areas with native topsoils would
be developed under the Project, including 20 acres of topsoils in undeveloped areas in the
California and Africa planning areas that would be graded and developed with pavement,
structures, landscaping, and other exhibit features. In addition, Project construction and the
proposed stormwater collection and conveyance system would substantially alter the volume
and velocity of surface water flows and runoff. The existing storm drain system would be
closed and abandoned in place underground and a new system of storm drain inlets, storm
drain lines, and underground stormwater cisterns would be constructed to collect, convey,
and store captured stormwater for reuse onsite for irrigation. These changes to the
topography and proposed new stormwater collection system would substantially alter surface
water flows through the site, as well as peak surface flows downstream (i.e., at the Zoo
Wastewater Facility), as further described herein.
Generally, all Project construction activities, particularly those involving substantial soil
excavation (refer to Table 3.10-3), would result in exposure of soils and would cause minor
alterations to onsite drainage, including the potential for temporary ponding during storm
events (refer to Impact HYD-1). However, all stormwater generated during construction
would continue to be directed either to the Zoo’s existing storm drain system in the near-term
phases, or the proposed stormwater capture system in the long-term phases. As discussed in
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Impact HYD-1, all Project components would also be required to comply with the Stormwater
and Urban Runoff Pollution Control Ordinance (Chapter VI Article 4.4 of the LAMC) to
address soil erosion, including topsoil mobilization and loss, and urban runoff. The overall
existing drainage pattern would be maintained during construction and would be controlled
with required BMPs (refer to Impact HYD-1), so substantial erosion or siltation would not
occur. While not expected (refer to Impact HYD-2), if dewatering of groundwater is required
based on onsite groundwater depth, it would be accomplished in accordance with Los Angles
RWQCB’s Project Dewatering to Surface Waters in Coastal Watersheds of Los Angeles and
Ventura Counties. Construction activities would alter drainage on site, subject to
requirements to control water quality and stormwater flows, but would not alter drainage
patterns or amounts offsite to the Zoo Wastewater Facility or the Los Angeles River; therefore;
construction activities associated with the proposed Project would result in a less than
significant impact.
Excavation and grading during construction activities would disturb and loosen soils,
increasing the potential for soil erosion from wind and rain. For example, substantial ground
disturbance under the Project would include tree and vegetation removal, installation of the
building foundations and footings, deep excavation of soils for subterranean development
and the Condor Canyon, and installation of new landscaping. Installation of the storm drains
is anticipated to disturb soil up to a depth of 4 to 10 feet bgs along the proposed storm drain
lines. Ground disturbance resulting from installation of the proposed storage cisterns would
extend up to 30 feet deep. Implementation of the proposed Project components would result
in exposure of large areas of soils during earth work.
All construction activities would be required to comply with standard engineering practices
for erosion control (refer to discussion of SCAQMD requirements in Section 3.2, Air Quality).
MM HYD-1 would require consideration of the sequence of construction events, in order to
reduce the area of soil disturbance and prevent adverse soil erosion and sedimentation into
the stormwater collection system. Implementation of MM HYD-2 would require preparation
of a SWPPP under the NPDES Construction General Permit for construction of each phase of
the Vision Plan. The SWPPP would require implementation of BMPs to control the discharge
of pollutants, including sediment, into the local surface water drainages (i.e., stormwater
collection system and Zoo Wastewater Facility). As previously described, ground disturbing
activities such as excavation associated with the California and Africa planning areas and
installation of the stormwater collection system would occur during the dry season to the
maximum extent feasible, to avoid major soil erosion during heavy rain events, as required
under MM HYD-3. In addition, all Project components would also be required to comply
with the Stormwater and Urban Runoff Pollution Control Ordinance (Chapter VI Article 4.4
of the LAMC) to address soil erosion, including topsoil mobilization and loss, and urban
runoff.
Following construction, the proposed Project would not increase the potential for soils to be
subject to wind or water erosion. MM HYD-4 would require preparation of an Operations &
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Maintenance (O&M) Plan to ensure the maintenance of LID features and the stormwater
collection system, such as sediment removal. All disturbed construction areas would be paved
with impervious surfaces, landscaped with ornamentals, or planted with native trees. Gorilla
mulch would also be applied to landscaped areas, as required under MM HYD-5, to prevent
erosion and sedimentation and to promote infiltration. Additionally, pre-treatment, filtering,
and other LID features would be installed as part of the stormwater collection system, as
required by MM HYD-6, to ensure that captured water reused for irrigation does not
unnecessarily contribute sediment and TSS back into the Zoo’s drainage system. The
proposed Project would result in beneficial impacts to soil erosion associated with reducing
surface runoff and directing all stormwater runoff into the proposed stormwater collection
system, rather than conveying runoff to the Los Angeles River. With adherence to existing
state and local regulations and Project-specific mitigation measures that address soil erosion,
impacts to receiving waters potentially resulting from erosion would be less than significant
with mitigation.
On and Offsite Flooding Potential
During Project operation, stormwater and urban runoff generated within the Zoo’s drainage
area would be directed to the stormwater collection system via on the new drainage inlets
within the Zoo. The proposed stormwater collection system would remove runoff from the
Zoo Wastewater Facility through capture, storage, and reuse as irrigation water, reducing the
amount of stormwater and urban runoff that would otherwise flow to the Zoo Wastewater
Facility and Los Angeles River.
As discussed under Impact HYD-3, Project buildout would increase the area of impervious
surfaces from 51 percent to 70 percent of the Project site during the near-term Phases 1
through 3 and would not increase impervious surfaces onsite during the long-term Phases 4
through 7. The Project would include substantial stormwater retention and treatment
facilities onsite to accommodate stormwater runoff and the new impervious areas onsite to
avoid on and offsite increases in flooding, consistent with the requirements of the City’s
Stormwater and Urban Runoff Pollution Control Ordinance (LAMC Article 4.4) and the
SWRCB’s Post-Construction Requirements. At a minimum, the proposed onsite stormwater
management system would be designed to capture a total capacity of 6.8 million gallons,
which is equivalent to the EPA’s SWMM 2-year, 24-hour storm event. This means that all
runoff below the intensity of a 2-year, 24-hour storm event would flow through the proposed
stormwater collection system. Attenuation of onsite surface water runoff would be provided
via point and non-point source water retention features to slow and retain increased flows,
including vegetated retention basins and pervious paving, and other elements designed to
promote bio-infiltration.
Under the Project, peak flows under the 2-year, 24-hour storm event would be reduced from
124.29 cfs to 7.52 cfs with implementation of the proposed stormwater management system,
which would result in a 22 percent decrease in runoff that would flow to the Zoo Wastewater
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Facility and ultimately the Los Angeles River. The remaining runoff not captured by the
stormwater management system would be from the parking lots, which drain into existing
LID features for onsite treatment prior to flowing to the Los Angeles River. This would result
in a 94 percent reduction in the peak flow of stormwater runoff during a storm this size (see
Table 3.10-5).
Table 3.10-5. Surface Runoff and Infiltration During a 2-year, 24-hour Storm Event
SWMM Results

Existing

Near-Term

Long-Term

Net Change (%)

Precipitation (in)

2.44

2.44

2.44

0

Surface Runoff (in)

1.00

0.78

0.78

-22

Infiltration (in)

1.42

1.67

1.67

18

Peak Flows (cfs)

124.29

7.52

7.52

-94

Source: Watearth 2020. See Appendix L.

Flows greater than a 2-year, 24-hour storm event would be directed to the Zoo Wastewater
Facility via the overflow line that would run beneath the Zoo’s parking lot. Following desilting
and grit removal at the Zoo Wastewater Facility, stormwater would be discharge to the North
Outfall Sewer, which would direct water to the LAGWRP, similar to existing conditions for all
stormwater within the Zoo. Since the volume of stormwater directed to the Zoo Wastewater
Facility would be substantially reduced when compared to existing conditions, the Zoo
Wastewater Facility total capacity of 1.8 million gallons would be adequately sized to
accommodate overflow runoff from the Zoo during storm events greater than the 2-year, 24hour storm event.
It is possible that final design and engineering of the onsite stormwater management system
would result in a larger capacity system, thereby containing more stormwater onsite for reuse
prior to disposal at the Zoo’s Wastewater Facility. Any increase in capacity would have
increased benefits for stormwater management, water resource availability, and water
quality. As the Project is long-term and programmatic, the final design and sizing is unknown
at this time; however, based on system modeling conducted for the Project to store and convey
up to a 100-year, 24-hour storm event, it appears feasible to design an onsite stormwater
management system to collect and store 100 percent of the annual rainfall underground for
reuse. There may be financial or physical barriers to such a system (e.g., type of soils and
shallow depth of soil to bedrock), but if pursued in the final Project design, as provided in
Table 3.10-6, a system designed to accommodate a 100-year, 24-hour storm event, would
reduce peak stormwater flows by approximately 9 percent compared to the proposed system.
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Table 3.10-6. Surface Runoff and Infiltration During a 100-year, 24-hour Storm Event
SWMM Results

Existing

Near-Term

Long-Term

Net Change

Precipitation (in)

7.07

7.07

7.07

0%

Surface Runoff (in)

3.61

3.00

3.01

-17%

Infiltration (in)

3.98

4.53

4.52

14%

Peak Flows (cfs)

246.60

222.16

225.42

-9%

Source: Watearth 2020. See Appendix L.

Considering proposed stormwater collection system improvement and the SWMM results
presented in the Hydrology and Water Quality Technical Memorandum, stormwater would
be adequately managed, maintained, and attenuated through on- and offsite stormwater
control features, which are designed consistent with the requirements of the City Stormwater
and Urban Runoff Pollution Control Ordinance and SWRCB Post Construction
Requirements. Therefore, Project impacts to onsite and offsite flooding would be less than
significant.
HYD-4:

Would the project create or contribute runoff water that would exceed the
capacity of existing or planned stormwater drainage systems or provide
substantial additional sources of polluted runoff?

As described under Impact HYD-2, the 19 percent increase (51 percent to 70 percent) in
impervious surfaces that would occur primarily from development of the California and
Africa planning areas (Phases 1 and 3 of the Vision Plan, respectively) would decrease water
infiltration and increase stormwater runoff at the Zoo. However, as described under Impact
HYD-3, implementation of the proposed stormwater collection system would substantially
reduce stormwater runoff and peak flow by capturing and storing all rainfall from the Zoo
and the 79.7-acre hillside area adjacent to the Zoo (refer to Figure 3.10-1) for reuse onsite as
irrigation water. Additional LID features, such as bioretention cells and vegetated bioswales,
would be considered during final design of the Project planning areas to retain runoff and
increase infiltration. The substantial reduction in surface runoff and peak flow would result
in minor beneficial impacts to water quality, as the reduced volume and velocity of
stormwater flows would reduce the rate of soil erosion and sedimentation. Therefore,
implementation of the stormwater collection system would result in beneficial and less than
significant impacts to polluted runoff.
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Table 3.10-7. Volume of Discharge to the North Outfall Sewer and Los Angeles River
(gallons)

SWMM Results
North
Outfall
Sewer
Los
Angeles
River

Existing

Near-Term

Long-Term

Long-Term
Net Change

Long-Term
Net Change
(%)

2-Year

235,515

23,099

367,776

132,261

56

100-Year

507,058

50,706

223,106

-283,952

-56

Annual

36,260,282

3,556,301

15,897,134

-20,363,148

-56

2-Year

308,201

308,201

308,201

0

0

100-Year

935,465

935,465

935,465

0

0

2,032,800

2,032,799

0

0

Annual
2,032,799
Source: Watearth 2020. See Appendix L.

Since the Zoo Wastewater Facility would receive only overflow stormwater from flows greater
than the 2-year, 24-hour storm event, the volume of water directed to the Zoo Wastewater
Facility would be reduced by up to 35 million gallons per year (see Section 3.16, Utilities) and
up to 95,890 gallons per day. As the maximum capacity of the Zoo Wastewater Facility is
currently 1.8 million gallons per day, this system would not be exceeded during the 2-year or
the 100-year storm events (Table 3.10-7).
Implementation of the proposed stormwater collection system would also subsequently
reduce the volume of discharge from the Zoo Wastewater Facility to the City’s North Outfall
Sewer. The Zoo Wastewater Facility would continue to hold animal pond water and overflow
stormwater from the Zoo until the demand for wastewater discharge is low (i.e., nighttime).
Additionally, the volume of animal pond water drained to the Zoo Wastewater Facility would
be reduced under the proposed Project, as existing animal ponds are replaced with
recirculating Life Support Systems, which require less frequent water discharges for cleaning.
Thus, the Zoo Wastewater Facility would prevent exceedance of the North Outfall Sewer’s
capacity. Therefore, implementation of the stormwater collection system would result in
beneficial and less than significant impacts to existing stormwater drainage systems.

3.10.4

Mitigation Measures

MM GEO-1 shall apply.
MM HAZ-1 and MM HAZ-2 shall apply.
MM HYD-1 Construction Sequencing and Design of Onsite Stormwater Management System
The Zoo shall prepare a stormwater management plan prior to Phase 1 Project
implementation. The stormwater management plan shall finalize the design of the
subterranean stormwater management system with minimum capacity to capture the
equivalent of 2-year, 24-hour storm events as proposed by the Project, and shall consider
increased capacity to maximize rainfall capture and reuse. The stormwater management plan
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shall indicate the sizing and design of the underground stormwater collection system for all
proposed drainage areas. The stormwater management plan shall also determine the
appropriate sequencing of system installation relative to the Project’s development phasing
to provide continuous stormwater management throughout the 20-year implementation of
the proposed Vision Plan. This sequencing plan shall ensure each phase of development has
a functioning onsite stormwater system prior to operation to contain and convey all
stormwater flows to the underground cistern(s), to onsite LIDs (e.g., bioswales), and/or to
the Zoo’s Wastewater Facility. Sequencing shall avoid or minimize sedimentation into
proposed LID features and underground stormwater management system infrastructure,
which could lead to a loss of capacity and decrease in water quality benefits. During phased
construction of the Project, the City shall also install stormwater storage facilities to
supplement the underground cisterns such as rain barrels if needed to temporarily manage
stormwater flows. These can be integrated into the Vision Plan redevelopment to be
thematically appropriate and visually reminding visitors of the Zoo’s efforts for water
conservation.
The Zoo shall prepare and submit the stormwater management plan to the City BOE for
review and approval prior to issuance of grading permits for each Project phase. All
development plans and permits shall reflect the approved sequencing and timing of
implementation of stormwater management measures. The Zoo shall be responsible for
ensuring all requirements are included in construction plans and implemented as part of
construction. All construction activities shall be monitored by a City BOE staff to ensure
compliance with the stormwater management plan.
MM HYD-2 Preparation of a Storm Water Pollution Prevention Plan (SWPPP)
For each phase of construction, the City shall require the building contractor to prepare and
submit a SWPPP as part of the City’s NPDES Construction General Permit 45 days prior to
the start of work for approval. The contractor is responsible for understanding the
Construction General Permit and instituting the SWPPP during construction. A SWPPP for
site construction shall be developed prior to the initiation of grading and implemented for all
construction activity on the Project site in excess of 1 acre, or where the area of disturbance is
less than 1 acre but is part of the Project’s plan of development that in total disturbs 1 or more
acres. The SWPPP shall identify potential pollutant sources that may affect the quality of
discharges to stormwater and shall include specific BMPs to control the discharge of material
from the site, including, but not limited to:
•
•
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Temporary detention basins, straw bales, sand bagging, mulching, erosion control
blankets, silt fencing, and soil stabilizers shall be used.
Sufficient physical protection and pollution prevention measures to prevent
sedimentation, siltation, and/or debris from entering the onsite storm drain system,
proposed stormwater management system, and the Los Angeles River.
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•
•
•
•
•
•

•

Soil stockpiles and graded slopes shall be covered after 14 days of inactivity and 24
hours prior to and during inclement weather conditions.
Fiber rolls shall be placed along the top of exposed slopes and at the toes of graded
areas to reduce surface soil movement, as necessary.
Sandbags, or other equivalent techniques, shall be utilized along graded areas to
prevent siltation transport to the surrounding areas.
A routine monitoring plan shall be implemented to ensure success of all onsite erosion
and sedimentation control measures.
Dust control measures shall be implemented to ensure success of all onsite activities
to control fugitive dust.
Streets, parking areas, and paved pathways affected by phased Project construction
shall be cleaned daily or as necessary to remove sediment, soils, and other construction
debris.
BMPs shall be strictly followed to prevent spills and discharges of pollutants onsite
(material and container storage, proper trash disposal, construction entrances, etc.);
additional BMPs shall be implemented for any fuel storage or fuel handling that could
occur onsite during construction.

The SWPPP must be prepared in accordance with the guidelines adopted by the SWRCB. The
SWPPP shall be submitted to the City BOE along with grading/development plans for review
and approval. The SWPPP and notices shall be submitted to the SWRCB under their
Stormwater Multi-Application, Reporting, and Tracking System (SMARTS). The SWPPP
shall be designed to address erosion and sediment control during all phases of development
of the site until all disturbed areas are permanently stabilized.
All development plans and permits shall reflect the approved erosion control plan and BMPs
submitted to the SWRCB. The Zoo shall be responsible for ensuring all requirements are
included in construction plans and implemented as part of construction. All construction
activities shall be monitored by a City BOE staff to ensure compliance with the SWPPP.
All construction activities shall be monitored by City staff to ensure compliance with the
SWPPP during grading and after conclusion of grading activities to monitor runoff. A
Qualified SWPPP Practitioner shall be retained by the developer for overall management and
reporting responsibility regarding the SWPPP and documentation under SMARTS in
accordance with their permitting requirement. The City will keep a copy of the SWPPP on the
Project site during grading and construction activities.
The City shall file a Notice of Completion once construction of each Project phase is complete,
identifying that pollution sources were controlled during the construction of the Project and
implementing a closure SWPPP for the site.
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MM HYD-3 Avoidance of the Seasonal Storms
Ground disturbing activities such as excavation, grading, earthwork, and installation of the
stormwater collection system shall occur during the dry season (May through October),
including installation of the storm drains, underground cisterns, hydrological connections,
and water pumps for irrigation use. Stormwater management system features shall be fully
installed and restored to ensure soil stabilization and adequate stormwater conveyance
capacity prior to the storm season (October through April).
The Zoo shall be responsible for ensuring all requirements are included in construction plans
and implemented as part of construction. The City shall review grading and construction
plans for all phases to ensure compliance. All construction activities shall be monitored by a
City BOE staff to ensure compliance with the grading and construction phasing plans.
MM HYD-4 Operation and Maintenance Manual
The City shall prepare and submit an Operation and Maintenance (O&M) Manual to ensure
LID features and the underground stormwater capture are maintained following installation
under the Project. Regular maintenance is critical for the proper operation and longevity of
the LID features and stormwater collection system. For example, the O&M Manual would
provide maintenance schedules for type and frequency for items such as replacing mulch,
trash removal, or sediment removal for bioretention, permeable pavement, and the
stormwater collection system. The O&M Manual shall also include guidelines for each LID
life-cycle and appropriate reconstruction at the end of the life-cycle.
The Zoo shall prepare and submit the O&M Manual to the City BOE and Zoo planning staff
for review and approval prior to issuance of grading permits. The Zoo shall be responsible for
ensuring all requirements are included in O&M Manual and implemented as part of Zoo
operations.
MM HYD-5 Mulch
Immediately following the completion of landscaping installation, gorilla-mulch (i.e.,
shredded redwood) or similar non-animal waste mulch should be applied to landscaped and
bioretention areas to minimize the risk of erosion and sedimentation. The application of
mulch would also retain irrigated water within the soil, thereby reducing evaporation and
irrigation requirements. Sedimentation in the stormwater collection system would result in
degraded water quality, requiring additional treatment prior to stormwater reuse. Bark mulch
is not recommended (especially in bioretention) as it tends to float and does not include the
beneficial soil building properties of a shredded redwood or similar mulch. The Zoo shall be
responsible for ensuring all landscaped areas are mulched as part of construction.
MM HYD-6 Underground Stormwater Capture Pre-Treatment and Filtering
The Zoo shall develop a pre-treatment and filtering plan and design for the stormwater
collection system to ensure that captured water reused for irrigation does not unnecessarily
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contribute pollutants back into the Zoo’s drainage system. At a minimum, the stormwater
collection system must comply with SWRCB safety regulations and County Guidelines for
Alternate Water Sources. Additionally, sediment and TSS shall be filtered out to the level
required for the proposed irrigation system.
The Zoo shall submit pre-treatment and filtering plans to the City BOE and Zoo planning staff
for review and approval prior to issuance of grading permits for each Project phase. All
development plans and permits shall reflect the approved pre-treatment and filtering
features. The Zoo shall be responsible for ensuring all requirements are included in
construction plans and implemented as part of construction. All construction activities shall
be monitored by City BOE staff to ensure compliance with the pre-treatment and filtering
plans.
MM HYD-7 Smart Irrigation and Irrigation Retrofits
Existing irrigated areas within the Zoo shall be retrofitted with efficient irrigation systems as
part of an overall water conservation program and should be implemented during
redevelopment of the proposed planning areas. Smart controllers and efficient irrigation
systems should be installed to avoid excess irrigation runoff that may contribute unfiltered
pollutants back into the drainage system.
The Zoo shall indicate efficient irrigation systems in all landscape plans submitted to the City
BOE and Zoo planning staff for review and approval prior to issuance of grading permits. All
development plans and permits shall reflect the approved efficient irrigation features. The
Zoo shall be responsible for ensuring all requirements are included in construction plans and
implemented as part of construction. All construction activities shall be monitored by a City
staff to ensure compliance with the irrigation plans.

3.10.5

Impacts Summary

The Basin Plan and the City’s Stormwater and Urban Runoff Pollution Control Ordinance
(LAMC Article 4.4) and Low Impact Development Ordinance include comprehensive
requirements and standards to ensure that all development within the City include features
to protect the existing surface water resources, including the Los Angeles River and associated
water bodies. The proposed Project would comply with each of these requirements, as
necessary (e.g., preparation of a SWPPP, compliance with the SUSMP, etc.). With
implementation of construction related and long-term BMPs required under existing
regulations and implementation of mitigation measures identified above, potential impacts
to hydrology and water quality would be less than significant. Therefore, significant
unavoidable impacts would not occur.
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